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R&SPCMW-KG4xx/-KM4xx/-KS4xx Preface

How to Read Firmware Application Chapters

1 Preface

The operation of the R&S CMW is described in several user manuals:

e The R&S CMW user manual describes the base software, common features of the
firmware applications and basic principles for manual operation and remote control.

e Additional user manuals, like this document, describe the firmware applications.

Rohde & Schwarz provides registered users a "CMW Customer Web" section on
GLORIS, the Global Rohde & Schwarz Information System: https://extranet.rohde-
schwarz.com. From this resource you can download software updates, waveform library
updates and documentation updates, e.g. updates of this document.

1.1 How to Read Firmware Application Chapters

Each firmware application is described in a separate chapter. These chapters can be
read independently of each other. However, they are all organized as follows:

1. General Description

Application Sheets (optional)

2

3. GUI Reference
4. Programming Examples
5

Command Reference

The chapters "System Overview" and "Remote Control" in the R&S CMW user manual
provide additional important information independent of the individual firmware applica-
tions. The most important parts are referenced by the firmware application descriptions.

1.1.1 General Description

This section provides a general description of the firmware application, independent of a
specific operation mode (manual or remote control). It gives a high-level introduction to
the capabilities of the firmware application. Background information related to the network
standard is given as far as it is directly related to administrable parameters. For mea-
surement applications a detailed description of measurement results and a description
of configurable limits is given, including the relation to conformance requirements defined
in network standard specifications.

1.1.2 Application Sheets

This optional section provides short application examples for select issues and related
background information.

User Manual 1173.9657.02 — 08 11
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1.1.3

114

1.1.5

How to Read Firmware Application Chapters

GUI Reference

The GUI reference describes the manual operation of the firmware application via the
Graphical User Interface (GUI).

The description of a configuration dialog usually starts with a screenshot presenting the
preset values of the parameters (sometimes preset values are modified to enable hidden
parts of a dialog). Below the screenshot all shown parameters are described. For each
single parameter a link to the corresponding command description in the "Command
Reference" is provided. Ranges for numeric parameters and reset values are given there.

For measurement results links to the corresponding command descriptions are provided
(commands to retrieve the results). The measurement results are described in detail in
the "General Description".

Programming Examples

The programming examples show how to control and configure the firmware application
via a remote-control program and how to retrieve measurement results. The examples
consist of comprehensive command sequences. You can check just a single command
of a sequence to get an example for the syntax of this single command. But you can also
consider an entire sequence showing the commands in the context of a command script,
under consideration of dependencies and required orders of the commands.

The command sequences are written with the intention to list most commands of the
firmware application. They do not show the fastest way for a given configuration task.
The fastest way would use many reset values and omit the corresponding commands.

The examples are referenced by the command descriptions of the "Command Refer-
ence".

Command Reference

The command reference provides information on the remote commands of the firmware
application. The commands are grouped according to their function.

Each command description indicates the syntax of the command header and of the
parameters. For input parameters the allowed ranges, reset values and default units are
listed, for returned values the expected ranges and default units. Most commands have
a command form and a query form. Exceptions are marked by "Setting only", "Query only"
or "Event". Furthermore a link to the "Programming Examples" is provided and the first
software version supporting the command is indicated.

|
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R&SPCMW-KG4xx/-KM4xx/-KS4xx WCDMA Generator

What's New in this Revision

2 WCDMA Generator

The WCDMA generator (option R&S CMW-KG400) provides a flexible WCDMA downlink
test signal at arbitrary RF carrier frequency (inband as well as out of band) and selectable
level.

2.1 What's New in this Revision

This revision describes version 2.1.20 and later of the "WCDMA Generator" firmware
application. Compared to version 2.0.10 it provides the following new features:

e Support of operating band L
® TPC test steps EF and GH, see TPC Test Steps for Inner Loop Power Control
e Segmentation for test steps E, F, G and H, see Segmented TPC Test Patterns

Software Version

To check your R&S CMW software version, open the "Setup" dialog and click "HW/SW
Equipment”. The initial software version for each remote control command is quoted in
the reference description.

2.2 General Description

The downlink test signal provided by the WCDMA generator (option R&S CMW-KG400)
includes physical channels (pilot channels, synchronization channels, ...) suitable to test
whether a UE can perform synchronization and scrambling code identification.

The generator provides trigger signals that can be used by other firmware applications

to synchronize to the generated WCDMA downlink signal. Example: Use the generator
to send Transmit Power Control (TPC) patterns to the UE and measure the resulting UE
power with the "WCDMA measurement" firmware application (option R&S CMW-KM400).
Use the TPC trigger provided by the generator to synchronize the measurement to the

transmitted TPC pattern.

High speed channels can be generated if option R&S CMW-KG401 is available. It allows
to generate High Speed Downlink Packet Access (HSDPA) channels as well as downlink
channels related to High Speed Uplink Packet Access (HSUPA).

The WCDMA generator is a real-time generator. In contrast to ARB files created with the
GPRF generator, the real-time generator allows to:
e quickly re-configure signals and test the effects without loading a new waveform file

e generate signals with arbitrary length (e.g. for the transmission of long PRBS sequen-
ces)

e use dynamic features such as TPC sequences for WCDMA tests

User Manual 1173.9657.02 — 08 13



R&SPCMW-KG4xx/-KM4xx/-KS4xx WCDMA Generator

2.21

General Description

The following sections provide detailed background information about the properties of
the WCDMA downlink signal. The GUI Reference provides links to this background infor-
mation where required.

e Physical Channel OVEIVIEW......cccciiiiiiieeeeicce e e e e e e e eea s 14
®  Channel SHIUCIUIE....coeii ittt 18
e Dedicated Channel Models..........ooooiiiiiiiii e 24
e Orthogonal Channel Noise Simulator (OCNS)..........uuiiiiiiiiiiriiiee e 27
L I o V=T = = PO 28
L I O oT=Y = 0 To T = 7= o £ 29
L I 4 o o =Y T [ F= 30
o Transmit Power Control (TPC)....uuicceii e 31

Physical Channel Overview

The radio resources in a WCDMA system are divided into physical channels character-
ized by a specific carrier frequency, scrambling code, channelization code and duration.
The time duration is defined in integer multiples of chips, slots and radio frames. With a
chip rate of 3.84 Mcps, a slot corresponds to 2560 chips. A frame consists of 15 slots,
i.e. 38400 chips or 10 ms.

The generator provides a set of downlink physical channels sufficient for synchronization
of the UE and data transfer. In addition, it generates the PICH which is to be used in many
of the conformance tests described in 3GPP TS 34.121.

3GPP specifies different physical channel types. The channels are generated by mapping
transport channel information into a physical channel and differ in their physical param-
eters.

e Common channels carry messages that are not directed at a particular UE; they are
point-to-multipoint channels.

e Dedicated channels carry information related to a particular connection; they are
point-to-point channels.

e Shared channels are dedicated channels shared by several UEs. At a given time, a
shared channel is assigned to one UE only, but the assignment may change within
a few timeslots.

An overview of the physical channels of the downlink generator signal is given in the
following table. The links in the first column point to additional channel-related informa-
tion. The third column lists some channel properties. If not mentioned otherwise both
primary and secondary scrambling code are allowed and the channelization code can be
set. The Spreading Factor (SF) and the symbol rate are indicated.
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Table 2-1: DL Channel Overview

WCDMA Generator

General Description

Channel type

Purpose

Properties

Primary Common Pilot
Channel (P-CPICH)

Determination of the scrambling
code out of a scrambling code group

Phase reference for SCH and other
downlink physical channels

SF = 256, 15 ksps
Fixed channelization code Cys6 o

Primary scrambling code

Predefined symbol sequence

Secondary Common Pilot
Channel (S-CPICH)

Alternative phase reference for the
cell; also used as a phase reference
for some conformance tests

SF = 256, 15 ksps
Predefined symbol sequence

Zero, one or several S-CPICH channels
per cell (the R&S CMW generates zero
or one S-CPICHs)

Primary Synchronization
Channel (P-SCH)

Slot synchronization between the
instrument and the UE

Fixed 256-chip code (primary synchro-
nization code)

Time-multiplexed with P-CCPCH

No channelization, no scrambling

Secondary Synchronization
Channel (S-SCH)

Frame synchronization between the
instrument and the UE

Provides the scrambling code group

256-chip code depending on the slot
number and the scrambling code group

Time-multiplexed with P-CCPCH

No channelization, no scrambling

Primary Common Control
Physical Channel (P-
CCPCH)

Transmits the System Frame Num-
ber (SFN) and is used as a timing
reference for all physical channels

Carries the BCH transport channel

SF = 256, 15 ksps
Fixed channelization code Cys6 1
Primary scrambling code

Time-multiplexed with SCH

Secondary Common Con-
trol Physical Channel (S-
CCPCH)

Carries the Forward Access Channel
(FACH) and the Paging Channel
(PCH)

Variable spreading factor

Primary scrambling code

Paging Indicator Channel
(PICH)

Transfer of paging indicators to the
UE

Required to be present in many con-
formance tests

SF = 256, 15 ksps

Primary scrambling code

Dedicated Physical Channel
(DPCH)

Transfer of control information and
user data to the UE

Variable spreading factor
DPDCH and DPCCH time-multiplexed

Fractional Dedicated Physi-
cal Channel (F-DPCH)

Transfer of TPC information to the
UE for HSDPA

SF = 256, 15 ksps

High Speed Shared Control
Channel (HS-SCCH)

Transfer of downlink signaling infor-
mation related to HS-DSCH trans-
mission

SF =128, 30 ksps

High Speed Physical Down-
link Shared Channel (HS-
PDSCH)

Carries the High Speed Downlink
Shared Channel (HS-DSCH)

SF = 16 (multiple codes can be
assigned to one UE), 240 ksps

E-DCH Absolute Grant
Channel (E-AGCH)

Transfer of uplink E-DCH absolute
grant to the UE

SF = 256, 15 ksps

|
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General Description

Channel type Purpose Properties
E-DCH Relative Grant Transfer of uplink E-DCH relative SF =128, 30 ksps
Channel (E-RGCH) grants to the UE

Same channelization code as E-HICH

E-DCH HARQ Indicator Transfer of uplink E-DCH HARQ SF =128, 30 ksps
Channel (E-HICH) acknowledgement indicator to the

UE Same channelization code as E-RGCH

The R&S CMW uses the scheme defined in 3GPP TS 25.213 to spread and combine the
downlink channels (see figure below). For all physical channels except P-SCH and S-
SCH, the real-valued symbols are mapped to an | and Q branch. The | and Q branches
of each channel are spread to the chip rate using the same channelization code cgf ,, for
both branches.

The complex-valued chip sequences are scrambled with primary or secondary scram-
bling codes SP or S®, weighted with individual factors G and then combined using complex
addition. The G factors are directly related to the individual channel levels set at the
instrument. See also chapter 2.2.1.2, "Scrambling Codes", on page 17.

The complex-valued synchronization channels P-SCH and S-SCH are not spread but
weighted separately and then added to the already combined signal.

(25

Eveain
numiered
symbals
Physical
Channal 1
-
: 2
Ewvan S:!;:-x
numbanesd
symbiols B *
Physical 1+jQ ) ()
Channel n "y o
Odd
numbersd
symbols Gn
= o
'-% = P-SCH —I-@—I- Z ]
N E Modulation
3 : }
c L
2 Gp
5 -
S-SCH —w{xX}—=
Gg

Fig. 2-1: Channelization, scrambling, weighting and combining of downlink channels
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2211

2.21.2

2213

General Description

UE Synchronization and Scrambling Code Identification

With the channels of the generator signal, synchronization of the UE and scrambling code
identification is a three-step process:

1. Slot synchronization
The UE searches for the P-SCH and detects the primary synchronization code using
correlation methods. The start of the P-SCH marks the beginning of a slot.

2. Frame synchronization and scrambling code group identification
The UE detects the secondary synchronization code transmitted on the S-SCH to
obtain the frame time and the scrambling code group. If needed, it also determines
the System Frame Number (SFN) transmitted on the P-CCPCH.

3. Scrambling code identification and data evaluation
The UE detects the P-CPICH to determine the primary scrambling code within the
scrambling code group obtained in step 2. Using this information, it is possible to
detect the scrambling code of the DPCH and to decode the data.

Scrambling Codes

Scrambling codes are used to separate different cells and users. According to 3GPP TS
25.213, the complex downlink scrambling codes are constructed by combining two real
sequences generated by means of two generator polynomials of degree 18. Of these
218 — 1 scrambling codes, only a subset of 512 primary scrambling codes (numbered n
= 16*i where i = 0 to 511) and 15*512 secondary codes (numbered n = 16*i + k where i
=0to 511 and k = 1 to 15) are used. Hence the total number of primary and secondary
codes is 8192.

The 512 primary scrambling codes are further divided into 64 groups, each consisting of
8 codes. The scrambling code group information is transmitted on the S-SCH.

Each cell is allocated one and only one primary scrambling code. Most channels are
always transmitted using the primary scrambling code. Some channels can be transmit-
ted with either the primary scrambling code or one of the secondary scrambling codes
associated with the primary scrambling code of a cell (see table 2-1). You can define one
primary and one secondary scrambling code.

Channelization Codes

Channelization codes are used to separate different physical channels of the same carrier
frequency, cell and user. They are defined in terms of the spreading factor (SF) and a
code number m ranging from 0 to SF — 1. The codes cg ., are called Orthogonal Variable

Spreading Factor (OVSF) codes and are derived from a hierarchical tree:
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General Description

cap=(1111 [—°7

czo=(1.1) L

Ci=(11,1-1) [~~~
=1} L —— CasFm

Cap=(1-11-1) [~~~

General rula:

CaF m.LCsFm

CsF,m.CsF.m
Cz1=(1,-1) L -
Cas=(1-1-1,10 [~~~ Where Gz is the binary
: complement of GsF m.
SF =1 SF=2 SF=4 SF = .

The following rule has to be observed for assignment of channelization codes in order to
avoid code conflicts: Within each branch only one code can be used at the same time.

This means:
e Other codes on the path between the code and the root of the tree must not be used.
e Codes in sub-branches of the code (to the right of the code) must not be used.

For an example see the figure below. The red parts are blocked when ¢, ; is used.

Cap=(1,1,1,1) ==

czn=(1,1) L

Ca={11-1-1)y —77

Caz2=(1,-11.1) [____

Ca1=(1-1) L___
Cas=(1,1,1,1) |

L___

SF=1 SF=2 SF=4 SF=..

2.2.2 Channel Structure

The following sections describe the structure of most physical channels. For an overview
of the channels refer to chapter 2.2.1, "Physical Channel Overview", on page 14.

®  SCH @Nd P-CCPCH..... ittt e st 19
e Secondary Common Control Physical Channel (S-CCPCH)......cccccoiiiiiiiiiiiin. 19
e Paging Indicator Channel (PICH).......ccoi e 21
e Dedicated Physical Channel (DPCH).....cccccuuiiiieiiieeee e 21
e Fractional Dedicated Physical Channel (F-DPCH)......cccccceeviiiiiiiiieeeeee, 22
®  HS-PDSCH and HS-SCCH.......ciiiiiiiiiit ettt e 23
o E-AGCH, E-RGCH and E-HICH.......ccoiiiiiiiieieiee et 23
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General Description

SCH and P-CCPCH

The Primary Synchronization Channel (P-SCH) carries a complex-valued 256-chip code
¢, depending on the Space Time Transmit Diversity (STTD) encoding on the P-CCPCH

and is used for slot synchronization between the R&S CMW and the UE.

The Secondary Synchronization Channel (S-SCH) carries a complex-valued 256-chip
code c%; depending on the slot number i, the scrambling code group g, and the STTD
encoding on the P-CCPCH. It is used for frame synchronization between the instrument
and the UE.

Both P-SCH and S-SCH are time-multiplexed with the P-CCPCH as shown below.

P-SCH C,
5-5CH c,

-

256 chips

2560 chips

- -

P-CCPCH TX Off Data 18 bits
Slot 0 Slot 1 Slot 2 Slot i Slot 14

-
-

A

1 radio frame, T, = 10 ms

Fig. 2-2: Structure of SCH and P-CCPCH
The Primary Common Control Physical Channel (P-CCPCH) carries the BCH transport

channel. It is not transmitted during the first 256 chips of each slot. In contrast to the S-
CCPCH it has a fixed predefined transport format combination and contains no TFClI field.

Secondary Common Control Physical Channel (S-CCPCH)

The S-CCPCH contains a TFClI field, a data field and a pilot field. The detailed structure
in the time domain is shown below:

|
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0.667 ms, 2560 chips

TFCI Datan Pilot

Slot 0 Slot 1 Slot 2 Slot i Slot 14

1 radio frame, T, = 10 ms

Fig. 2-3: Structure of S-CCPCH

The total number of bits per slot, the relative length of the fields and other parameters
depend on the selected slot format. The slot formats are defined in 3GPP TS 25.211 and
listed in the following table.

Slot Format Symbol Rate SF Bits/Slot Npatat Npiiot Ntec
(ksps)

0 15 256 20 20 0 0
1 15 256 20 12 8 0
2 15 256 20 18 0 2
3 15 256 20 10 8 2
4 30 128 40 40 0 0
5 30 128 40 32 8 0
6 30 128 40 38 0 2
7 30 128 40 30 8 2
8 60 64 80 72 0 8*
9 60 64 80 64 8 8*
10 120 32 160 152 0 8*
11 120 32 160 144 8 8*
12 240 16 320 312 0 8*
13 240 16 320 296 16 8
14 480 8 640 632 0 8*
15 480 8 640 616 16 8
16 960 4 1280 1272 0 8*
17 960 4 1280 1256 16 8*

*If TFCI bits are not used, then DTX bits (discontinuous transmission) shall be filled into
the TFCI field.
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General Description

2.2.2.3 Paging Indicator Channel (PICH)

The PICH is used to carry the paging indicators. One PICH radio frame of length 10 ms
consists of 300 bits (38400 chips). Of these the first 288 bits (36864 chips) are used to

carry paging indicators. The remaining 12 bits (1536 chips) are not formally part of the

PICH and shall not be transmitted (DTX). The part of the frame with no transmission is

reserved for possible future use.

2.2.2.4 Dedicated Physical Channel (DPCH)

The DPCH contains the time-multiplexed Dedicated Physical Control Channel (DPCCH)
and the Dedicated Physical Data Channel (DPDCH). The detailed structure in the time
domain is shown below:

0.667 ms, 2560 chips

- -
Data TPC | TFCI Data2 Pilot
-t L L | i E———
.. DPDCH DPCCH DPDCH DPCCH___
Slot0 | Slet1 | Slot2 Slot i Slot 14
- >

1 radio frame, T, = 10 ms

Fig. 2-4: Structure of DPCH

The DPDCH contains two data fields. The DPCCH contains the following fields:

e Transmit Power Control (TPC): contains power control bits requesting the UE to
increase (bit 1) or decrease (bit 0) its transmit power. See also chapter 2.2.8, "Trans-
mit Power Control (TPC)", on page 31.

e Transport Format Combination Indicator (TFCI): informs the receiver of the current
structure of the transmitted transport channels

e Pilot field: fixed bit sequence used for synchronization purposes in the receiver
The total number of bits per slot, the relative length of the fields and other parameters

depend on the selected slot format. The slot formats are defined in 3GPP TS 25.211 and
listed in the following table.

Slot Format Symbol Rate | SF Bits/Slot Npata1 Npata2 Ntpc Ntec Npiiot
(ksps)

0 7.5 512 10 0 4 2 0 4

1 7.5 512 10 0 2 2 2 4

2 15 256 20 2 14 2 0 2

3 15 256 20 2 12 2 2 2
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Slot Format Symbol Rate | SF Bits/Slot Npatat Npataz Ntpc |\ Npiiot
(ksps)

4 15 256 20 2 12 2 0 4
5 15 256 20 2 10 2 2 4
6 15 256 20 2 8 2 0 8
7 15 256 20 2 6 2 2 8
8 30 128 40 6 28 2 0 4
9 30 128 40 6 26 2 2 4
10 30 128 40 6 24 2 0 8
11 30 128 40 6 22 2 2 8
12 60 64 80 12 48 4 8* 8
13 120 32 160 28 112 4 8* 8
14 240 16 320 56 232 8 8* 16
15 480 8 640 120 488 8 8* 16
16 960 4 1280 248 1000 8 8* 16

*If TFCI bits are not used, then DTX bits (discontinuous transmision) shall be filled into
the TFCI field.

2.2.2.5 Fractional Dedicated Physical Channel (F-DPCH)

The F-DPCH is a special case of a downlink DPCCH carrying TPC information (see 3GPP
TS 25.211). It is required to transport TPC information when no normal DPCCH is avail-
able, e.g. for HSDPA. Each F-DPCH slot is subdivided into 10 256-chip periods. The
second 256-chip period is used to transmit 2 TPC bits. During the remainder of the slot,
the TX power is switched off.
0.867 ms, 2560 chips
- -
TX Off TPC TX Off

-
256 chips 256 chips

Slot 0 Slot 1 Slot 2 Sloti Slot 14

-

A

1 radio frame, T, = 10 ms

Fig. 2-5: Structure of F-DPCH

The time offset of the F-DPCH relative to the P-CCPCH is UE-specific, which allows to
superimpose several F-DPCHs in order to allocate TPC information to up to 10 different
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UEs using a single, time-multiplexed code channel. All other data (including higher-layer
signaling) is transmitted on the HSDPA channels.

The slot format of the F-DPCH equals 0 and the symbol rate equals 15 ksps.

2.2.2.6 HS-PDSCH and HS-SCCH

The High Speed Physical Downlink Shared Channel (HS-PDSCH) carries the transport
channel High Speed Downlink Shared Channel (HS-DSCH). Multiple users share the air
interface resources available on this channel. An intelligent algorithm in the Node B
decides which UE will receive a data packet at which time. This decision is reported to
the UEs via a parallel signaling channel, the High Speed Shared Control Channel (HS-
SCCH). The HS-SCCH transports also information on the used channelization code set,
the modulation scheme, the transport block size and Hybrid Automatic Repeat Request
(HARQ) related information (see 3GPP TS 25.212).

For HSDPA a radio frame is divided into five subframes of three slots each. A slot contains
one data field of 2560 chips. This subframe structure applies to HS-PDSCH and HS-
SCCH. The HS-PDSCH subframe starts 2 timeslots after the start of the corresponding
HS-SCCH subframe.

0.667 ms, 2560 chips
- -

Data

Slat 0 Slat 1 Slat 2

| |
1 subframe, T=2ms

Fig. 2-6: Structure of HS-PDSCH and HS-SCCH

The HS-DSCH is always configured as reference channel according to 3GPP TS 25.101,
Annex A7. Reference channels for HSDPA conformance tests are described in terms of
the H-Sets 1 to 5. For the H-Sets 1, 2 and 3, a QPSK and a 16 QAM version is available.
H-Sets 4 and 5 use QPSK modulation only.

All reference channel configurations assign multiple channelization codes (SF=16) to the
same UE:

e H-Set1, 2, 3, 4,5 (QPSK): 5 codes

e H-Set1, 2, 3 (16QAM): 4 codes

2.2.2.7 E-AGCH, E-RGCH and E-HICH

These downlink channels transport information related to the high speed uplink transport

channel E-DCH:

e The Enhanced DCH Absolute Grant Channel (E-AGCH) carries the uplink E-DCH
absolute grants. An absolute grant defines the maximum amount of uplink (E-DCH)
resources the UE may use (see 3GPP TS 25.321). It is signaled to the UE by the
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General Description

serving cell.An E-DCH absolute grant is transmitted using 3 or 15 consecutive slots
depending on the Transmission Time Interval (TTI) of the E-DCH (2 ms or 10 ms). In
each slot a sequence of 20 bits is transmitted.

The Enhanced DCH Relative Grant Channel (E-RGCH) carries the uplink E-DCH
relative grants. A relative grant updates the uplink (E-DCH) resource allocation to a
UE. It is transmitted using 3 or 12 consecutive slots depending on the TTI of the E-
DCH (2 ms or 10 ms). In each slot a sequence of 40 ternary values (corresponding
to Up / Hold / Down) is transmitted.

The Enhanced DCH HARQ Indicator Channel (E-HICH) carries the uplink E-DCH
Hybrid Automatic Repeat Request (HARQ) acknowledgement indicator. When the
Node B receives a data packet correctly from the UE it uses this indicator to return
an acknowledgement (ACK). When it receives a data packet with errors the Node B
returns a negative acknowledgement (NACK) requesting retransmission of the data
packet.A HARQ acknowledgement indicator is transmitted using 3 or 12 consecutive
slots depending on the TTI of the E-DCH. In each slot a sequence of 40 binary values
(corresponding to ACK / NACK) is transmitted.

0,667 ms, 2560 chips

- -
E-RGCH / E-HICH: 40 values, E-AGCH: 20 bits
Slot 0 Slot 1 Slot 2 Slot i Slot 14
1 subframe. T=2ms
- -

1 radio frame, T, = 10 ms

Fig. 2-7: Structure of E-AGCH, E-RGCH and E-HICH

E-RGCH and E-HICH use the same channelization code. They are separated by specific
orthogonal signature sequences defined in 3GPP TS 25.211.

Dedicated Channel Models

The generator provides three basic DCH models specified by 3GPP. All models are
available with several data rates and are described in this section.

Alternatively the dedicated channel can also be configured as fractional DPCH, see
chapter 2.2.2.5, "Fractional Dedicated Physical Channel (F-DPCH)", on page 22.

Reference Measurement Channel (RMOC)........ccooiiiiiccciiiiieieie e e e 25
Signaling Radio Bearer (SRB).......ccooiiiiiiiiiiie e 26
Blind Transport Format Detection (BTFD).......cccviiiiiiiiiiieecccec e 26

|
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Reference Measurement Channel (RMC)

WCDMA Generator

General Description

The data content of the 3GPP downlink RMC is defined on transport channel level
according to 3GPP TS 25.101. The data sequence to be transferred is directly fed into
the Dedicated Traffic Channel (DTCH) and the Dedicated Control Channel (DCCH). The
transport channels are channel coded, multiplexed and mapped onto a Dedicated Phys-
ical Channel (DPCH) with variable data rate (see figure below).

The downlink reference measurement channel generated in this way is to be used for
various transmitter and receiver tests specified e.g. in 3GPP TS 25.101 and 34.121.

The following exampile illustrates the generation of a 3GPP reference measurement
channel from the DTCH and DCCH transport channels and lists the physical and transport
channel parameters for an information bit rate of 12.2 kbps. For other bit rates refer to
specification 3GPP TS 25.101.

Irformation dats [ 4 | IWomationdata [ qm0 |
T T T CRCIE . !
CRCattasment | T | CRC attschment
; . Tl :
Tail bit attebmert | E | Tai bt attmchm ent
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1stirteﬂeauingi [T | 13t irtedeaing _
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somaan L e
i | 28 | xS [ | EZE [ ]
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Fig. 2-8: Generation of RMC from DTCH and DCCH

Table 2-2: RMC physical parameters (12.2 kbps)

Physical Parameter Value
Information bit rate 12.2 kbps
DPCH 30 ksps
Slot Format number 11

TFCI On
Power offsets PO1, PO2 and PO3 0dB
Puncturing 14.7 %
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Table 2-3: RMC transport channel parameters (12.2 kbps)

General Description

Transport Channel Parameter DTCH DCCH
Transport Channel Number 1 2
Transport Block Size 244 100
Transport Block Set Size 244 100
Transmission Time Interval 20 ms 40 ms

Type of Error Protection

Convolution Coding

Convolution Coding

Coding Rate 1/3 1/3
Rate Matching attribute 256 256
Size of CRC 16 12
Position of TrCH in radio frame fixed fixed

2.2.3.2 Signaling Radio Bearer (SRB)
The data content of the SRB is defined on transport channel level in 3GPP TS 34.108.
The most important layer 1 parameters are shown in the following table.

The listed slot format determines additional parameters, see chapter 2.2.2.4, "Dedicated
Physical Channel (DPCH)", on page 21.

SRB 1.7 SRB 2.5 SRB 3.4 SRB 13.6

DPCH Slot Format 0 6 4 8

Transmission Time Interval | 80 ms 40 ms 40 ms 10 ms

Coding Type Convolution Cod- | Convolution Cod- | Convolution Cod- | Convolution Cod-
ing ing ing ing

Coding Rate 1/3 1/3 1/3 1/3

Rate Matching attribute 155 256 155 155

Size of CRC 16 bits 12 bits 16 bits 16 bits

TFS (TFO, TF1) 0 x 148 bits, 0 x 100 bits, 0 x 148 bits, 0 x 148 bits,
1 x 148 bits 1 x 100 bits 1 x 148 bits 1 x 148 bits

2.2.3.3 Blind Transport Format Detection (BTFD)
BTFD means that the UE receives transport blocks that contain no Transport Format
Combination Index (TFCI) and recognizes the transport format autonomously.

According to the conformance specification, BTFD tests are performed on a special set
of Reference Measurement Channels (RMCs) with variable DL DTCH transport format,
corresponding to data rates between 1.95 kbps and 12.2 kbps. The BTFD RMCs are
specified in 3GPP TS 25.101 and 34.121. The physical and transport channel parameters
of the RMCs used for BTFD are listed below.
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Table 2-4: RMC for BTFD, physical parameters

General Description

Physical Parameter

Value

Information bit rate

Rate 1: 12.2 kbps,
Rate 2: 7.95 kbps,
Rate 3: 1.95 kbps

DPCH 30 ksps
Slot Format number 8

TFCI Off
Power offsets PO1, PO2 and PO3 0dB
Repetition 5%

Table 2-5: RMC for BTFD, transport channel parameters

Transport Channel Parameter DTCH DCCH
Transport Channel Number 1 2
Transport Block Size for Rate 1: 244 100
for Rate 2: 159
for Rate 3: 39
Transport Block Set Size for Rate 1: 244 100
for Rate 2: 159
for Rate 3: 39
Transmission Time Interval 20 ms 40 ms

Type of Error Protection

Convolution Coding

Convolution Coding

Coding Rate 1/3 1/3
Rate Matching attribute 256 256
Size of CRC 12 12
Position of TrCH in radio frame fixed fixed

2.2.4 Orthogonal Channel Noise Simulator (OCNS)

The OCNS is used to simulate the users or control signals on the other orthogonal chan-
nels of a downlink. The channelization code and relative level settings for OCNS signals
are specified in the terminal conformance specification 3GPP TS 34.121; see tables
below. The spreading factor of the OCNS signal is 128. The DPCH data for each chan-
nelization code are uncorrelated with each other and with any wanted signal over the
period of any measurement. The parameters are chosen to simulate a signal with realistic

Peak to Average Ratio.

The following tables list the channelization codes and relative level settings for non-

HSDPA tests (R99) and HSDPA tests (R5).
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2.2.5

General Description

Table 2-6: OCNS channels for non-HSDPA tests (R99)

Channelization Code Relative Level Setting | Channelization Code Relative Level Setting
(SF =128) (dB) (SF =128) (dB)

2 -1 62 -4

11 -3 69 -6

17 -3 78 -5

23 -5 85 -9

31 -2 94 -10

38 -4 113 -6

47 -8 119 0

55 -7 125 -8

Table 2-7: OCNS channels for HSDPA tests (R5)

Channelization Code Relative Level Setting

(SF = 128) (dB)
122 0
123 2
124 2
125 -4
126 -1
127 -3

The relative level setting specified in dB describes the relationship between the OCNS
channels. The total power level of all OCNS channels depends on the power level of the
other channels, see chapter 2.2.5, "Power Levels", on page 28.

Power Levels

The individual channel power levels and the OCNS power level are expressed relative
to the RMS output power of the generator. The total power of all active channels (exclud-
ing OCNS channels) is called "accumulated power". It is calculated under consideration
of the transmission duration of each channel within a timeslot or frame (see chapter2.2.2,
"Channel Structure”, on page 18):

e SCH: first 256 chips of a slot (2560 chips)

e P-CCPCH: last 2304 chips of a slot (2560 chips)

e PICH: 288 bits of a frame (300 bits)

e F-DPCH: 256 chips of a slot (2560 chips)

e all other channels: transmitted during entire timeslot / frame

Example: For a configuration with active P-CPICH, DPCH, PICH, P-SCH and P-CCPCH
the accumulated power is calculated according to the following formula:
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288 256 r 2304

B _=F, + F + Fotogr —— [ —— _ —
ace = 4 P-CRICH T SDRCH T L RICH G T SP-SCH oo TS P-OCRCH e
If the accumulated power is smaller than the RMS output power of the generator, this gap

is filled by OCNS channels, see chapter 2.2.4, "Orthogonal Channel Noise Simulator
(OCNS)", on page 27.

Operating Bands

The carrier frequencies for WCDMA downlink signals are defined in 3GPP specification
TS 25.141 (except the S and L operating bands which are not standardized). Each oper-
ating band contains a number of downlink carrier frequencies and corresponding channel
numbers (UARFCN, UTRA Absolute Radio Frequency Channel Number). The assign-
ment between channel numbers N and carrier center frequencies F is defined as:

N =5"*(F - Fogse) / MHz

The table below provides an overview of all bands. For each band it lists the offset fre-
quencies Fogser, channel numbers N and carrier center frequencies F. For some operating

bands a second row indicates additional center frequencies, which are shifted by 100
kHz relative to the normal 200 kHz raster. The channel numbers for these additional

frequencies are either explicitly listed or indicated as discontinuous range with a step
width of 25. The related center frequencies are listed as discontinuous ranges.

Table 2-8: Operating bands for downlink signals

Band Fofiset [MHZ] Channel No N F [MHz]

1 0 10562 to 10838 2112.4 10 2167.6

2 0 9662 to 9938 1932.4 to 1987.6
1850.1 412 to 687 (step 25) 1932.5 to 1987.5

3 1575 1162 to 1513 1807.4 to 1877.6

4 1805 1537 to 1738 2112.4 t0 2152.6
17351 1887 to 2087 (step 25) 2112.5t02152.5

5 0 4357 to 4458 871.4 t0 891.6
670.1 1007, 1012, 1032, 1037, 1062, 1087 871.5to 887.5

6 0 4387 to 4413 877.4 to 882.6
670.1 1037, 1062 877.5,882.5

7 2175 2237 to 2563 2622.4 to 2687.6
2105.1 2587 to 2912 (step 25) 2622.5 to 2687.5

8 340 2937 to 3088 927.4 to 957.6

9 0 9237 to 9387 1847.4 to 1877.4

10 1490 3112 to 3388 2112.4 t0 2167.6
1430.1 3412 to 3687 (step 25) 2112.5t0 2167.5

11 736 3712 to 3812 1478.4 to 1498.4
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Band Fotrset [MHZ] Channel No N F [MHz]
12 -37 3837 to 3903 730.4 to 743.6
-54.9 3927, 3932, 3957, 3962, 3987, 3992 730.5t0 743.5
13 -55 4017 to 4043 748.4 to 753.6
-64.9 4067, 4092 748.5, 753.5
14 -63 4117 to 4143 760.4 to 765.6
-72.9 4167, 4192 760.5, 765.5
19 735 71210 763 877.4 to 887.6
720.1 787,812, 837 877.5, 882.5, 887.5
20 -109 4512 to 4638 793.4 t0 818.6
21 1326 862 to 912 1498.4 to 1508.4
S 0 10912 to 10988 2182.4t0 2197.6
1000.1 5912 to 5987 (step 25) 2182.5t02197.5
S 170 MHz 0 10900 to 10950 2180.0 to 2190.0
S 190 MHz 0 10950 to 11000 2190.0 to 2200.0
1000.1 5962, 5987 2192.5,2197.5
L 0 7637 to 7783 1527.4 to 1556.6
-30.1 7788 to 7933 1527.5 to 1556.5
Trigger Signals

The WCDMA generator provides trigger signals that can be used by other R&S CMW
applications to synchronize to the generated WCDMA downlink signal. This is especially
useful to trigger WCDMA TX measurements (option R&S CMW-KM400).

The available trigger signals are described below.

To address the trigger signals in remote commands, use the following strings, with <i>
replaced by the instance number of the generator:

o "WCDMA Gen<i>: TPC Trigger"

e "WCDMA Gen<i>: Slot Trigger"

e "WCDMA Gen<i>: Frame Trigger"

e "WCDMA Gen<i>: DCCH TTI Trigger"

e "WCDMA Gen<i>: HS-DPCCH Trigger"

TPC Trigger

Trigger event one slot before a TPC pattern is sent to the UE via the downlink DPCH.
This trigger signal is only available when the downlink signal contains a DPCH. It is not
generated if an F-DPCH is available instead.

For more details see chapter 2.2.8.5, "Generating TPC Trigger Signals”, on page 36.

|
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Slot Trigger

Trigger event at the beginning of each downlink DPCH slot. If no downlink DPCH is
available the trigger is aligned to the CPICH instead.

Frame Trigger

Trigger event at the beginning of each downlink frame. The trigger is aligned to the
downlink DPCH if available. Otherwise it is aligned to the CPICH.

DCCH TTI Trigger

Trigger event at the beginning of a Transmission Time Interval (TTI) of the Dedicated
Control Channel (DCCH). This trigger signal is only available when the downlink signal
contains a DPCH. It is not generated if an F-DPCH is available instead.

The TTI depends on the selected channel model, see chapter 2.2.3, "Dedicated Channel
Models", on page 24.

HS-DPCCH Trigger

Trigger event indicating an expected ACK or NACK in the uplink signal, with a trigger
period of 18 slots.

The first uplink HS-DPCH slot transmitting an ACK or NACK is expected 12.5 slots after
the generator starts transmission of the CPICH. The first trigger pulse is generated at the
previous downlink DPCH slot boundary, located in the range between 1024 chips and
3328 chips before the start of the uplink HS-DPCH slot. Thus the next uplink HS-DPCH
slot received after the trigger event carries an ACK or NACK. After the first trigger event,
a trigger pulse is generated every 18 slots (6 sub-frames or 12 ms).

The HS-DPCCH trigger signal is only available when the downlink signal contains an HS-
SCCH. If no downlink DPCH is available, the first trigger pulse is aligned to a CPICH slot
boundary instead of a DPCH slot boundary.

The HS-DPCCH trigger is suitable for conformance tests where the UE must transmit
specific patterns of ACK/NACK and CQI via the HS-DPCCH with a period of 18 slots.
Such conformance tests are defined in 3GPP TS 34.121, e.g. section 5.7A "HS-DPCCH
power control" and section 5.13.1AA "Error Vector Magnitude (EVM) and phase discon-
tinuity with HS-DPCCH".

An (N)ACK/CQI pattern period of 18 slots can be reached using a CQl feedback cycle of
4 ms (required for the conformance tests) or of 2 ms. The appropriate CQI cycle has to
be administered at the UE. The CQlI timing and the HARQ timing at the UE must be the
same.

2.2.8 Transmit Power Control (TPC)

In CDMA networks, control of the UE transmit power is essential to ensure stable trans-
mission and an efficient radio resource management within the system. Generally speak-
ing, an output power of the UE transmitter that is too low decreases the coverage area
while an excess output power may cause interference to other channels or systems. Both
effects decrease the system capacity.
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The Node B transmits a series of Transmit Power Control (TPC) commands on the DL
DPCH. The UE receives the TPC commands and adjusts its transmit power according
to one of the following algorithms for uplink power control (see 3GPP TS 25.214):

e Algorithm 1:
One TPC command is received in each slot. If the received TPC command is equal
to 1 (0), then the power control parameter TPC_cmd for that slot is +1 (—=1). This
implies that the UE transmitter output power changes after each slot.

e Algorithm 2:
One TPC command is received in each slot. The slots are grouped into sets of 5 slots,
aligned to the frame boundaries, so that there is no overlap between different sets of
5 slots.
If the received TPC command is equal to 1 (0) in all 5 slots of a set, then the power
control parameter TPC_cmd for the 5™ slot is +1 (—1). Otherwise TPC_cmd for the
5t slot is 0. This implies that the UE transmitter output power only changes if the
same TPC command is received in a complete set of 5 slots.

For both algorithms, the UE transmitter output power changes by TPC_cmd multiplied
with the TPC step size of 1 dB or 2 dB. According to 3GPP, the TPC step size for Algorithm
2 is always 1 dB. The step size for Algorithm 1 can be 1 dB or 2 dB.

2.2.8.1 TPC Pattern Setups

The R&S CMW provides several predefined setups with different TPC patterns. Some of
these setups are fixed, some can be modified according to the needs of a specific appli-
cation. The UE power resulting from a TPC pattern sent to the UE can be measured using
the "WCDMA measurement” firmware application (option R&S CMW-KM400).

The following table provides an overview of the predefined setups. <Pattern> refers to a
user-definable bit sequence.

Pattern Setup Name Transferred Pattern

Alternating (1)010101010...
The first bit of the pattern is different from the last bit transferred before
the start of the pattern.

All 1 1111111111,

AllO 0000000000...

Single Pattern + Alternating <Pattern>(0)101010101...

The first bit after <Pattern> is different from the last bit in <Pattern>

Single Pattern + All 1 <Pattern>1111111111...

Single Pattern + All 0 <Pattern>0000000000...

Continuous Pattern <Pattern><Pattern><Pattern><Pattern>...

TPC Test Step... see TPC Test Steps for Inner Loop Power Control
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Pattern Setup Name Transferred Pattern

Phase Discontinuity Up 111110000 (repeated up to 13 times, then alternating pattern)

Phase Discontinuity Down 000001111 (repeated up to 13 times, then alternating pattern)
See also TPC Patterns for Phase Discontinuity Measurements

2.2.8.2 TPC Test Steps for Inner Loop Power Control

The conformance test specification 3GPP TS 34.121, section 5.4.2 "Inner Loop Power
Control" defines the TPC test steps A to H inducing a power ramp of the following shape:

Measured Maxinmin output power

Max power threshold for test P \_

W
/1

s AT

Minlpower tijreshold for test r
4—;-A 4—H—rB C :D:: E >+ F ::G:-:H

Fig. 2-9: TPC test steps A to H as defined by 3GPP

The R&S CMW offers some of these steps as fixed TPC pattern setups, see table below.

Pattern Setup Name | Transferred Pattern Algorithm / Step Size

TPC Test Step E all 0 1/1dB

TPC Test Step F all 1 1/1dB

TPC Test Step EF n x 0, followed by all 1 1/1dB

TPC Test Step GH m x 0, followed by all 1 1/2dB
n and m are configurable. 3GPP requests "at least 10 more than ... required to ensure
that the UE reaches ... minimum power"

Segmented TPC Test Patterns

To improve the accuracy of the power steps, it is possible to split the TPC patterns for
test steps E, F, G, and H into segments.

Segmentation means that inverse TPC commands are inserted into each of the four test
step patterns: A ...1111...1111... pattern changes to ...11011...11011..., a ...0000...
0000... pattern changes to ...00100...00100...

The positions of the inverse TPC commands (segment borders) are fixed and known both
by the generator and by the "TPC measurement" being available as part of R&S CMW-
KM400. The measurement uses the inverse TPC periods to adjust the instrument hard-
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ware to the next input power range. The two UE power steps before and after each seg-
ment border are assumed to be equal. A difference in the measured UE power steps is
attributed to the changed hardware settings and subtracted off:

e For the falling TPC patterns (E, G), the power steps after the segment borders are
corrected.

e For the rising TPC patterns (F, H), the power steps before the segment borders are
corrected.

As a consequence, the correction in the segment near the maximum UE output power is
zero, and the segment near the minimum UE output power contains the sum of all cor-
rections in the test step.

Unsegmented TPC test patterns correspond to the unmodified patterns described in
3GPP TS 34.121. However, segmented test patterns still comply with 3GPP specifica-
tions. Use segmented TPC test patterns to measure all power steps with maximum accu-
racy. Note that the corrections may add up to a systematic error of the measured absolute
powers, especially in the segments near the minimum UE output power.

If the UE power steps are systematically above or below the specified values, the UE
power towards the end of a test step may get outside the linear analyzer range, causing
the TPC measurement to generate an "Overflow" or "Underflow" message. This can be
due to the fixed segment borders and the correction method. It does not necessarily mean
that any of the single UE power steps are out of their specified range.

TPC Patterns for Phase Discontinuity Measurements

Phase discontinuity is the change in phase between any two adjacent timeslots. Accord-
ing to the conformance test specification 3GPP TS 34.121, a phase discontinuity mea-
surement requires two special TPC patterns to be transmitted to the UE:

e Phase Discontinuity Up:
Starting with minimum transmit power a sequence of five up and four down TPC
commands has to be transmitted until the UE reaches maximum transmit power.

A

Max

UE Power

=
5

Time >
e Phase Discontinuity Down:
Starting with maximum transmit power a sequence of five down and four up TPC
commands has to be transmitted until the UE reaches minimum transmit power.

|
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Time

2.2.8.4 Rules for the Transfer of TPC Patterns

Administrable TPC patterns are transmitted via the downlink DPCH. They cannot be
transmitted via an F-DPCH.

A pattern starts always at the beginning of a frame:

e A new pattern following an "All 0" or "All 1" pattern starts at the beginning of the first
frame after the current frame.

e A new pattern following an "Alternating" pattern always starts at the next frame boun-
dary where the last bit of the "Alternating" pattern is different from the first bit of the
new pattern. This may be the first or second frame after the current frame.

e Arunning "Continuous Pattern" is immediately interrupted by a new pattern. The new
pattern starts at the beginning of the first frame after the current frame.

|
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Example:

Single Pattern + Alternating can be used to first change the (average) UE power by a
definite number of steps and then maintain the new (average) UE power. Due to the rules
quoted above, the first and the last bit in <Pattern> cancel the effect of the preceding and
the following bits. The rules tend to stabilize the net UE power and minimize the effect of
<Pattern>.

It is easy to show this mechanism for power control algorithm 1 where the UE power
changes after each slot by a definite step size. If the first and the last bits in <Pattern>
are different, the net UE power change caused by these bits is zero. Example:

Single Pattern = 1100
Met UE power is unchanged
Alternating Single  Alternating
Fattern

If both the first and the last bit in <Pattern> are 1 (0), then the net UE power change
caused by these 2 bits equals the step size multiplied with 1 (—1); the effect of one bit is
canceled. Example:

| | Single Pattern = 1001
Met UE power change: -1 x step size
Alternating Single  Alternating
Pattern

In contrast, each of the central 0 and 1 bits in <Pattern> (i.e. all bits except the first and
the last bit) causes a UE power change of the step size multiplied with —1 and 1, respec-
tively.

Generating TPC Trigger Signals

The WCDMA generator provides TPC trigger signals. These signals allow a measure-
ment (e.g. a WCDMA TX measurement, option R&S CMW-KM400) to synchronize to the
transferred TPC patterns, e.g. for measuring the resulting UE power.

The trigger pulse related to a certain TPC pattern is generated one timeslot before the
first TPC bit. Example: If the first TPC bit is transferred in the first timeslot (slot 0) of a
frame, the trigger pulse is transmitted at the beginning of the last timeslot (slot 14) of the
previous frame.

Depending on the pattern setup, a trigger pulse may be generated either once or it may
be repeated periodically:
e Once: One trigger pulse is generated for the first TPC bit (slot 14 of previous frame)

e Periodic (10 Slot): The first trigger pulse is repeated every tenth bit/slot (slot 14, slot
9, slot 4, slot 14, ...)

e Periodic (Patt. Length), for Continuous Pattern only: Whenever the first bit of <Pat-
tern> is transferred, a trigger pulse is generated in the previous timeslot. For a Con-
tinuous Pattern with length 1, a trigger pulse is generated in every second timeslot.

The assignment of one of these options to a pattern setup is fixed and displayed at the
GUI, see chapter 2.3.6, "DPCCH Settings", on page 46.

Trigger pulses are generated for pattern execution, not for reaching a precondition.

|
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Configuring measurements for single trigger pulses

In order to use a trigger signal providing only one single trigger pulse ("Once" trigger) to
trigger a measurement, you must configure the measurement so that it measures only
one measurement interval - which is then triggered by the single trigger pulse.

If you configure more than one measurement interval, the second interval results in a
trigger timeout.

Configuring only one measurement interval means setting the statistic counts to 1 and
performing a single shot measurement.

2.2.8.6 Preconditions and Pattern Execution

For some measurements it is useful to command the UE to a specific precondition, e.g.
the UE must transmit at maximum power.

Possible preconditions are:
e Min. Power: The UE is commanded to reach its minimum power.
e Max. Power: The UE is commanded to reach its maximum power.

e Alternating: An alternating bit sequence is transmitted. The UE power is kept constant
(for algorithm 1 alternating increase/decrease by one power step).

In order to reach the precondition of the active setup you can press the "Precond.” button.
But this is only required in exceptional situations. For maximum speed and convenience
the precondition is reached automatically whenever possible. For buttons and configu-
ration see chapter 2.3.6, "DPCCH Settings", on page 46.

The pattern execution (and trigger pulse generation) can be started by pressing the
"Execute" button. If the precondition of the active TPC setup has not been reached when
the "Execute" button is pressed, the precondition is reached first, then pattern execution
is started. For TPC setups without precondition the pattern execution starts automatically
whenever possible.

Events:

e When the generator is switched on (generator state changes from OFF to ON):
If the active TPC setup has a precondition, the precondition is reached automatically.
If the active TPC setup has no precondition, pattern execution is started automati-
cally.

e When the precondition of the active TPC setup is changed (generator state = ON):
The new precondition is reached automatically (if it is set to "None", pattern execution
is started).

e When the active setup is changed (generator state = ON):
If the new TPC setup has a precondition, the precondition is reached automatically.
If the new TPC setup has no precondition, pattern execution is started automatically.

Changes of the TPC settings (including pressing the "Precond." or "Execute" button) may
not be evaluated immediately while reaching a precondition or executing a pattern.
The following rules apply:

e If the UE is commanded to reach its minimum/maximum power, changes are evalu-
ated when the generator assumes that the minimum/maximum power has been
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reached (reaching precondition "Min. Power" or "Max. Power", executing pattern
setup "All 0", "All 1", "Single Pattern + All 0", "Single Pattern + All 1", "Test Step E",
"Test Step F").

e If the following setups are executed, changes are only evaluated while the alternating
pattern is transmitted: "Single Pattern + Alternating”, "Phase Discontinuity Up",
"Phase Discontinuity Down".

e While the following setups are executed, changes are evaluated at any time: "Alter-
nating", "Continuous Pattern".

GUI Reference

The following sections provide detailed reference information on the Graphical User
Interface (GUI) and the parameters of the WCDMA generator.

L I C =T =T = (o] g O] o | I PP PR PP 38
o General Generator SEttNGS. ... oo 38
e Physical Channel Settings.....c.oouiiiiiiiii e 40
L I OB e =T | =1 o o T PP PT R 44
o Transport Channel SEettiNgS.........uuiiiiiiiiiiiiii e 45
®  DPCCH SEttiNgS....cciiieeccccitireerre e e e e e e e e e e e e e e e e s s e e s e e e s aaanb s e e reeeeeeeeeees 46
o HSDPA Settings (Option R&S CMW-KG40T).....ceicueiririeieiieie et 50
o HSUPA Settings (Option R&S CMW-KG40T)...cccoiiieiiiiieieeiea e siiee e 50

Generator Control

The generator is turned on or off using the ON | OFF key.

See also: "Generator Control" in the R&S CMW user manual, chapter "System Overview

WCDMA
Generator
OFF

WCDMA Generator (Softkey)
The softkey shows the current generator state.

Remote command:
SOURce :WCDMa : GEN<i>:STATe

General Generator Settings

The following channel-independent parameters are available.

See also: "RF Path Settings (Generators)" in the R&S CMW user manual, chapter "Sys-
tem Overview"

|
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----- Scenario StandAlone ~

----- RF Routing Connector: RF1COM v Converter: RFTX1 -
----- External Attenuation (Output) 0.00 dB

---- Channel Arrangement Band 1 -+ 10562 Ch

----- Frequency 2112 4000000 MHz

---- Level (RMS) -80.00 dBm Peak Envelope Power (I0R): —80.00 dBm
----- Scrambling Code Primary:0 hex Secondarny:0 hex

Fig. 2-10: General WCDMA generator settings

Scenario
This software version supports only a standalone scenario.

Remote command:
ROUTe:WCDMa : GEN<i>:SCENario:SALone
ROUTe :WCDMa : GEN<i>:SCENario?

ROUTe :WCDMa : GEN<i>?

RF Routing
Selects the output path for the generated RF signal, i.e. the output connector and the TX
module to be used.

Depending on your hardware configuration there may be dependencies between both
parameters. Select the RF connector first. The "Converter" parameter offers only values
compatible with the selected RF connector.

Remote command:
ROUTe :WCDMa : GEN<i>:SCENario:SALone

External Attenuation (Output)

Defines the value of an external attenuation (or gain, if the value is negative) in the output
path. With an external attenuation of x dB, the power of the generated signal is increased
by x dB. The actual generated levels are equal to the displayed values plus the external
attenuation.

If a correction table for frequency-dependent attenuation is active for the chosen con-
nector, then the table's name and a button are displayed. Press the button to display the
table entries.

Remote command:
SOURce :WCDMa : GEN<i>:RFSettings:EATTenuation

Channel Arrangement / Frequency

Sets the RF carrier frequency of the generator. The relation between operating band,
frequency and channel number is defined by 3GPP, see chapter 2.2.6, "Operating
Bands", on page 29.

You can specify the RF frequency in two ways:

e Enter the frequency directly. The band and channel settings can be ignored or used
for validation of the entered frequency. For validation select the designated band.
The channel number resulting from the selected band and frequency is displayed.
For an invalid combination no channel number is displayed.
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® Select a band and enter a channel number valid for this band. The R&S CMW cal-
culates the resulting frequency.

Remote command:
SOURce :WCDMa : GEN<i>:BAND
SOURce:WCDMa : GEN<i>:RFSettings:FREQuency

Level (RMS)
Sets the base level of the generator. The individual physical channel levels are defined
relative to this base level, see parameter "Level" on page 41.

The resulting actual Peak Envelope Power (PEP) is measured and displayed for infor-
mation when the generator is turned on. The indicated PEP corresponds to the actual
peak output level at the output connector, assuming the External Attenuation (Output) is
zero.

The signal at the output connector is limited to the maximum level stated in the data sheet.

When the settings result in a signal exceeding this limit, the Level (RMS) is decreased
automatically.

Remote command:
SOURce:WCDMa : GEN<i>:RFSettings:LEVel
SOURce :WCDMa : GEN<i>:RFSettings:PEAK?

Scrambling Code
Setindexi (Primary) and index k (Secondary) for calculation of the primary and secondary
scrambling code numbers.

Primary scrambling code number: n = 16%, where i = 0 to 1FF (hex), corresponding to 0
to 511 decimal.

Secondary scrambling code number: m = 16*i + k, where k = 0 to F (hex), corresponding
to 0 to 15 decimal.

Some channels can be scrambled using the primary or the secondary scrambling code.
If k=0 is entered, the primary scrambling code is used for these channels. If k=0 is
entered, the corresponding secondary scrambling code is used.

For background information see also table 2-1 and chapter 2.2.1.2, "Scrambling
Codes", on page 17.

Remote command:
SOURce :WCDMa : GEN<i>:SCODe:PRIMary
SOURce :WCDMa : GEN<i>:SCODe: SECondary

Physical Channel Settings

The physical channels are configured via the "Channel Table". The table and the OCNS
section are explained in detail below.

For background information see chapter 2.2.1, "Physical Channel Overview",
on page 14 and chapter 2.2.2, "Channel Structure", on page 18.

|
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The CDP diagram displays the resulting channelization codes and power levels of the
individual active physical and OCNS channels, see chapter 2.3.4, "CDP Diagram",
on page 44.

The channels HS-x and E-x require option R&S CMW-KG401.

[ij---ChanneITahIe Level Channel Symbol Slot Timing

Code Rate Fmt. Offset Data/Pattern
----- P-CPICH W -33dB 0 15 ksps
----- S5-CPICH [ -33dB 3 15 ksps
----- P-SCH w -8.3 dB
----- S-SCH w -8.3 dB
----- P-CCPCH W -53dB 1 15 ksps PN Y Config
----- S-CCPCH [ -53dB 4 0 ksps 4 0.0 Slot PHY9 Config
----- PICH W -83dB 14 15 ksps 0.0 Slot PHY9 Config
----- DPCH W-103dB 5 J0ksps 1 0.0 Slot
----- HS-SCCH [ -84dB 2 30 ksps
----- HS-PDSCH [T -29dB 5 240 ksps PN YO Config
""" E-AGCH ["-200dB 240 13 ksps 2.0 Slot
----- E-RGCH F-310dB 12 30 ksps —7.0 Slot
----- E-HICH ["-351dB 12 30 ksps 7.0 Slot
----- Code Conflict No Code Conflict Detected!
----- Accumulated Power -0.01 dB Adjust to 0dB
----- OCNS Level / Type W -27.6 dB Release 99 ~

Fig. 2-11: Table of physical WCDMA channels

Level
Defines the level of a channel relative to the base level of the generator (see "Level
(RMS)" on page 40). Each channel can be activated and deactivated separately.

For the HS-PDSCH several code channels are assigned to one UE. The power level in
the channel table refers to the total power of these code channels.

See also the related parameters "Accumulated Power" on page 43 and "OCNS Level /
Type" on page 43.

Remote command:

SOURce :WCDMa : GEN<i>:LEVel : WCDMa

SOURce :WCDMa : GEN<i>:LEVel : HSPA

SOURce :WCDMa : GEN<i>:LEVel : EHICh efc.

Channel Code

Defines the channelization code number of a channel. Some channels are never chan-
nelized (e.g. S-SCH), so no channel code is displayed. Gray values indicate fixed stand-
ardized channelization codes. They cannot be modified but are relevant for display of
code conflicts.

Conflicting channelization code settings are indicated by a red box next to the conflicting
codes. Conflicts are not corrected automatically. It is even possible to generate a signal
using conflicting codes. The parameter Code Conflict also indicates whether a code con-
flict is detected.
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For S-CCPCH and DPCH the spreading factor and thus the allowed input range for the
channelization codes depends on the slot format, see column Slot Fmt.. For HS-PDSCH
several code channels are assigned to one UE. The channel table indicates the first code
number only. Example: code number = 5 and assigned codes = 4 means code humbers
5 to 8 are used. The number of assigned codes depends on the selected H-Set, see
"Fixed Reference Channel" on page 50.

According to 3GPP the E-RGCH and the E-HICH use the same code number and are
separated by orthogonal signature sequences.

For background information see also chapter 2.2.1.3, "Channelization Codes",
on page 17.

Remote command:

SOURce :WCDMa : GEN<i>:CCODe : WCDMa

SOURce :WCDMa : GEN<i>:CCODe:HSPA

SOURce :WCDMa : GEN<1i>:CCODe : EHICh etc.

SOURce :WCDMa : GEN<i>:CCODe:PCPich?

SOURce :WCDMa : GEN<i>:CCODe: PCCPch?

Symbol Rate

Displays the symbol rate of a channel. For most channels this value is standardized. For
the DPCH and the S-CCPCH the symbol rate depends on the slot format, see column
Slot Fmt..

Remote command:

SOURce :WCDMa : GEN<i>:SRATe:PCPich?

SOURce :WCDMa : GEN<i>:SRATe:SCPich?

SOURce :WCDMa : GEN<i>:SRATe:PCCPch?

SOURce :WCDMa : GEN<i>:SRATe:SCCPch?

SOURce :WCDMa : GEN<i>:SRATe:PICH?

SOURce :WCDMa : GEN<i>:SRATe : DPCH?

SOURce :WCDMa : GEN<i>:SRATe:HSSCch?

SOURce :WCDMa : GEN<i>:SRATe:HSPDsch?

SOURce :WCDMa : GEN<i>:SRATe:EAGCh?

SOURce :WCDMa : GEN<1i>:SRATe : ERGCh?

SOURce :WCDMa : GEN<i>:SRATe:EHICh?

Slot Fmt.
Sets the slot format of a channel. For the DPCH the slot format depends on the selected
DCH model, see "DCH Model" on page 45.

Remote command:
SOURce :WCDMa : GEN<i>:SFORmat : SCCPch
SOURce : WCDMa : GEN<i>: SFORmat : DPCH?
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Timing Offset

Sets or displays an offset relative to the P-CCPCH timing. The timing offset is a multiple
of 256 chips (1/10 slot). For the E-RGCH and the E-HICH the timing offset depends on
the timing offset of the DPCH and on the transmission time interval, see parameter
"TTI" on page 51.

Remote command:
SOURce :WCDMa : GEN<i>:TOFFset : DPCH eftc.
SOURce : WCDMa : GEN<i>:TOFFset :EHICh? etc.

Data / Pattern

Define a bit sequence transmitted as user information. The bit sequence consists of zeros
(ALL 0), ones (ALL 1), a definable pattern (Pattern) or pseudo-random bit sequences of
variable length (PN9, PN11, ...).

The parameter Pattern defines an arbitrary bit sequence that is applied if Data = Pattern
is selected.

Press the "Config" button to modify the parameters "Data" and "Pattern."

Remote command:
SOURce :WCDMa : GEN<i>:DATA: HSPDsch etc.
SOURce :WCDMa : GEN<i>:PATTern:HSPDsch etc.

Code Conflict
Displays whether a code conflict is detected or not. Additionally a red box is displayed
next to the conflicting channels.

For background information see chapter 2.2.1.3, "Channelization Codes", on page 17.

Remote command:
SOURce :WCDMa : GEN<i>:CCODe:CONFlict?

Accumulated Power
Displays the total power of all active channels relative to the base level of the generator
(see "Level (RMS)" on page 40).

The button "Adjust to 0 dB" corrects the power levels of the active channels to minimize
the difference between the total power level of all active channels and the base power
level. For this purpose the level of all active channels is increased or decreased by the
same amount. As the levels are modified in steps of 0.1 dB this procedure may yield a
small remaining accumulated power instead of 0 dB.

Remote command:
SOURce : WCDMa : GEN<i>:LEVel : APOWer?
SOURce :WCDMa : GEN<i>:LEVel :ADJust

OCNS Level / Type

Activates or deactivates the Orthogonal Channel Noise Simulator (OCNS) channels and
displays the total OCNS channel power relative to the base level of the generator (see
"Level (RMS)" on page 40).

The OCNS channels are available if the total power of all active channels is smaller than
the Level (RMS). The remaining power is then assigned to the OCNS channels so that
the Level(RMS) is reached.
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Two sets of OCNS channels are available: Release 99 for non-HSDPA tests and Release
5 for HSDPA tests (option R&S CMW-KG401).

For background information see chapter 2.2.4, "Orthogonal Channel Noise Simulator
(OCNS)", on page 27.

Remote command:

SOURce :WCDMa : GEN<i>:0CNS:USE

SOURce :WCDMa : GEN<i>:0OCNS:LEVel?

SOURce :WCDMa : GEN<i>:0OCNS: TYPE

CDP Diagram

The Code Domain Power (CDP) diagram provides a graphical overview of all active
physical channels configured via the channel table (except P-SCH and S-SCH which are
not channel coded and including active OCNS channels).

For configuration of the channel table see chapter 2.3.3, "Physical Channel Settings",
on page 40.

To show or hide the CDP diagram press the softkey "CDP Display" and the hotkey "Hide/
Show".

uB #P-CPICH

=10 #P-CCPCH

30 & S-CCPCH

W PICH

-30 DPCH
OChS

40 # Code Conflic

-a0

-60

Cocz
] a0 100 150 200 2480 300 350 400 450 511

Fig. 2-12: CDP diagram

The CDP diagram displays one bar per channel. The X-axis displays the code numbers
occupied for spreading factor 512. Channels with smaller spreading factor occupy several
code numbers in this representation. Example: A channel with spreading factor 128 and
code number 5 occupies channel numbers 20 to 23 of spreading factor 512. This is a
direct result of the code tree structure, see chapter 2.2.1.3, "Channelization Codes",

on page 17.

The example diagram above is based on the channel configuration listed in the following
table. The column "Code Number Range" lists the code numbers occupied for spreading
factor 512. They are calculated from the columns "Spreading Factor" and "Code Number"
to facilitate the identification of the individual channels in the example diagram.

Channel Spreading | Code Number | Code Number Range Level [dB]
Factor (SF=512)

P-CPICH 256 0 Oto1 -4.4

P-CCPCH 256 1 2t03 -6.4

HE
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Channel Spreading | Code Number | Code Number Range Level [dB]
Factor (SF=512)
DPCH 128 5 20to 23 -11.4
PICH 256 14 28to 29 9.4
S-CCPCH 128 11 44 to 47 -6.4
OCNS (R99), 128 2,11,17, ... 8to11,44t047,68t071, ... |-26.1,-28.1,-28.1, ...
16 channels”

Note 1) For details see chapter 2.2.4, "Orthogonal Channel Noise Simulator (OCNS)",
on page 27

When several channels occupy the same code numbers (code conflict), this is indicated
in the diagram as follows: the overlapping parts of the conflicting bars are marked red.
The displayed power level in this area represents the sum of the power levels of the
conflicting channels. In the example above the S-CCPCH conflicts with the second OCNS
channel.

Related hotkeys

To display the hotkeys press the "CDP Display" softkey.The following hotkeys are then
available at the bottom of the GUI:

Hotkey Description
"Hide/Show" Hides or shows the CDP diagram.
"Channel/Symbol Rate" Switches between two color modes: The colors of the bars and the legend

indicate either physical channels or symbol rates.

"Scale Y" Modify the ranges of the Y-axis.

Transport Channel Settings

The following transport channel settings are available.

El-Transport Channel (DCH)

. ~DCH Model RMC 12.2 khps |~
~DCCH Data Dummy Data
~~DTCH Data / Pattern AlLL1T ~ M

Fig. 2-13: DCH settings

DCH Model

Defines the type of the transport channel (DCH). The following three DCH Models are
available with several data rates: Reference Measurement Channel (RMC), Signaling
Radio Bearer (SRB) and Blind Transport Format Detection (BTFD).

The DCH Model determines various parameters of the transport channel. It also influen-
ces the parameter "TFCI" on page 47 and the DPCH slot format, see chapter 2.3.3,
"Physical Channel Settings", on page 40.
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For background information see chapter 2.2.3, "Dedicated Channel Models",
on page 24.

Remote command:

SOURce : WCDMa : GEN<i>:DCH

DCCH Data
Displays the data type transmitted via the DCCH. The WCDMA generator transmits
always Dummy Data as specified in 3GPP TS 34.121.

DTCH Data / Pattern

Define a bit sequence transmitted as user information on the DTCH. The parameter to
the left selects the type of the bit sequence: zeros only (ALL 0), ones only (ALL 1), defin-
able pattern (Pattern) or one of several pseudo-random bit sequences of variable length
(PN9, PN11, ...).

The parameter to the right allows to define an arbitrary bit sequence that is used if "Pat-
tern" is selected.

Remote command:

SOURce :WCDMa : GEN<i>:DTCH:DATA

SOURce :WCDMa : GEN<i>:DTCH:PATTern

DPCCH Settings

The following Dedicated Physical Control Channel (DPCCH) settings are available.

|
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E-DPCCH Settings

- F-DPCH r
- TFCI V3
B-TPC Settings
----- Active TPC Setup Alternating -
----- TPC Control Precond. | Execute |
----- TPC State Idle
----- Alg. / Step Size Algorithm 1/ Step 1 dB ~
----- User Defined Pattern 00000000001111111111
E-TPC Setup PreCond. Configuration g:gr: Trigger
- Alternating None ... Periodic (10 Slot)
- Al None 1. Periodic (10 Slot)
- Al None 00... Periodic (10 Slot)
- Single Pattern Alternating =~ User Defined Pattern Once
- Continuous Pattern  None -/ User Defined Pattern Periodic (P. Length)
- Test Step E Max. Power 0o0... 1/1dB Once
—Test Step F Min. Power ... 1/1dB Once
-Tast Step EF Max=. Power 120 =0+ 11.. 1/1dB Once
—Test Step GH Max. Power 80 x<0+11. 1/2dB Once
T8 EFGH Segm. r
- Phase Disc. Up Alternating + 13 x 111110000 1/1dB Once
- Phase Disc. Down Alternating ~ 13 » 000001111 1/1dB Once
El-Power Control Bits Pilot TPC TFCI
L Offset 0.00 dB 0.00 dB 0.00 dB

Fig. 2-14: DPCCH settings

F-DPCH (Option R&S CMW-KG401)

Activates or deactivates the F-DPCH.

If the F-DPCH is activated, the dedicated channel is configured as fractional DPCH and
the selected DCH model is ignored (parameter "DCH Model" on page 45).

In that case the DPCH settings displayed in the channel table are related to the F-DPCH:

activation status, power level (plus TPC Offset), channelization code, symbol rate (fixed),
slot format (fixed) and timing offset.

For the channel table see chapter 2.3.3, "Physical Channel Settings", on page 40.

For background information see chapter 2.2.2.5, "Fractional Dedicated Physical Channel
(F-DPCH)", on page 22

Remote command:

SOURce :WCDMa : GEN<i>:FDPCh

TFCI

The checkbox displays the presence of a Transport Format Combination Indicator (TFCI)
in the DPCCH. The status depends on the used DCH Model (parameter "DCH Model"
on page 45).
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If the TFCl is present, the entered value is transmitted in the TFCI field. If the TFCl is not
present, the TFCI field is filled by DTX bits (discontinuous transmission).

Remote command:
SOURce :WCDMa : GEN<1i>:TFCI

TPC Settings > Active TPC Setup
Selects the active TPC setup. Attributes of the setups are listed in the TPC setup table,
see "TPC Settings > TPC Setup" on page 49.

Remote command:
SOURce :WCDMa : GEN<i>:TPC:SET

TPC Settings > TPC Control

When the button "Precond." is pressed while the generator is in state "ON", the instrument
sends a TPC pattern to the UE to reach the precondition defined for the active TPC setup
in the TPC setup table. In most situations this action is performed automatically. After the
precondition has been reached, the button "Execute" allows to start the execution of the
active TPC setup.

See also parameter "TPC Settings > TPC Setup" on page 49.

For background information see chapter 2.2.8.6, "Preconditions and Pattern Execution”,
on page 37.

Remote command:
SOURce :WCDMa : GEN<1>:TPC:PRECondition
SOURce :WCDMa : GEN<i>:TPC:PEXecute

TPC Settings > TPC State

Displays the current TPC state. Transition states that would be displayed for a very short
time only are indicated via remote command, but not displayed at the GUI (e.g. trans-
mission of single pattern).

Possible values are:

e |dle: generator switched off

e Continuous Pattern: transmitting continuous pattern

e Alternating: transmitting alternating pattern

e Prec. <Precondition> (press Execute): The indicated <Precondition> has been
reached.

e <State> (press Precond. or Execute): The current <State> results from a previously
executed TPC setup and does not match the precondition of the active TPC setup.

e Max Power: maximum power reached

e Min Power: minimum power reached

Remote command:
SOURce :WCDMa : GEN<1>:TPC:STATe?

TPC Settings > Alg. / Step Size
Define the power control algorithm (1 or 2) and the TPC step size (1 dB or 2 dB) configured
at the UE.

Some setups use a fixed algorithm and step size, so that this setting is ignored, see table
column "Alg./Step".
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The duration of a TPC pattern required to command a UE to reach a precondition depends
on the algorithm and TPC step size of the UE. For that reason correct settings are espe-
cially important when using a TPC setup with a precondition.

For background information see chapter 2.2.8, "Transmit Power Control (TPC)",
on page 31.

Remote command:
SOURce : WCDMa : GEN<i>: TPC :MODE

TPC Settings > User Defined Pattern
Define a pattern for the TPC Setup entries "Single Pattern" and "Continuous Pattern".

Remote command:
SOURce :WCDMa : GEN<1>:TPC:PATTern

TPC Settings > TPC Setup

This table lists all defined TPC pattern configurations. One of these configurations is
active (see "TPC Settings > Active TPC Setup" on page 48). Most settings are predefined
and cannot be modified (grayed out).

Table columns:

e "PreCond." defines or displays a precondition that the UE is commanded to before
the pattern can be executed. For test steps E, F, G and H segmentation can be
enabled.

"Configuration" defines or displays the TPC pattern.
"Alg./Step" displays the power control algorithm and the TPC step size if they are
fixed for the TPC pattern.

o "Trigger" displays the trigger event for generation of a trigger pulse that can be
evaluated by a WCDMA measurement application of the R&S CMW.

For background information refer to:

e chapter 2.2.8.1, "TPC Pattern Setups", on page 32

e chapter 2.2.8.6, "Preconditions and Pattern Execution", on page 37

e chapter 2.2.8.5, "Generating TPC Trigger Signals", on page 36

Remote command:

SOURce :WCDMa : GEN<i>:TPCSet: PRECondition:PHDown etc.
SOURce :WCDMa : GEN<i>:TPCSet:PCONfig:TSEF

SOURce :WCDMa : GEN<i>:TPCSet : PCONfig:TSGH
SOURce:WCDMa : GEN<i>:TPCSet :PCONfig:TSSegment
SOURce :WCDMa : GEN<i>:TPCSet : PCONfig: PHDown etc.

Power Control Bits

Selects the relative power of the control parts of the DPCH compared to the power in the
data part (level of the DPCH as defined in the channel table, see chapter 2.3.3, "Physical
Channel Settings", on page 40).

Remote command:
SOURce :WCDMa : GEN<i>:POFFset: TFCI etc.

User Manual 1173.9657.02 — 08 49



R&SPCMW-KG4xx/-KM4xx/-KS4xx WCDMA Generator

GUI Reference

2.3.7 HSDPA Settings (Option R&S CMW-KG401)

The following High Speed Downlink Packet Access (HSDPA) settings are available.

E-HSDPA Settings
. Fixed Reference Channel HSet1QPSK |~

Redundancy Yersion 0
UE ID ]

- Unscheduled Subframes  Dummy Data -

Fig. 2-15: HSDPA settings

Fixed Reference Channel

Selects the H-Set defining the properties of the fixed reference channel. All H-Sets are
specified in 3GPP TS 25.101, Annex A. The HS-DSCH carried by the HS-PDSCH is
always configured as fixed reference channel.

Remote command:
SOURce : WCDMa : GEN<i>:HSDPa: FRCHannel

Redundancy Version
Selects the redundancy version controlling the HARQ functionality when coding the HS-
DSCH, see 3GPP TS 25.212.

Remote command:
SOURce :WCDMa : GEN<i>:HSDPa:RVERsion

UE ID

Defines the UE identity to be transmitted via the HS-SCCH. The UE ID identifies the UE
for which the HS-SCCH is carrying the information necessary for decoding the HS-
PDSCH. If a UE detects that a monitored HS-SCCHs carries consistent control informa-
tion, it starts receiving the HS-PDSCHs indicated by this control information.

Remote command:
SOURce :WCDMa : GEN<1>:HSDPa:UEID

Unscheduled Subframes

Defines the transmission in the gaps between consecutive HS-SCCH and HS-PDSCH

subframes allocated to the UE:

e Dummy Data: the power is maintained and the unscheduled subframes contain
dummy data

e DTX: discontinuous transmission (the output power is switched off)

Remote command:
SOURce :WCDMa : GEN<i1i>:HSDPa:USFRames

2.3.8 HSUPA Settings (Option R&S CMW-KG401)

The following settings configure downlink channels that are related to High Speed Uplink
Packet Access (HSUPA).
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B-HSUPA Settings

- Cell Type Serving Cell
- TTI 10ms -
B-E-HICH
---- Sequence Index 0
----- Mode All ACK -
----- Pattern 1 MNACK - | &CK 1
B-E-RGCH
---- Sequence Index 1
----- Mode All Hold hd
""" Pattern 0 Up1| Hold O Chowwn -

Fig. 2-16: HSUPA settings

Cell Type
Defines whether the transmitting cell is the serving cell for the UE or a non-serving cell.
In the current firmware version the transmitting cell is always a serving cell.

The configuration of the downlink HSUPA channels transmitted to a UE depends on this
setting (see 3GPP TS 25.211).

Remote command:
SOURce :WCDMa : GEN<i>:HSUPa:CTYPe?

TTI

Defines the Transmission Time Interval (TTI) of the E-DCH. According to 3GPP TS
25.321 a TTI can comprise 2 ms (1 HSUPA subframe comprising 3 slots) or 10 ms (1
WCDMA frame comprising 15 slots).

The TTI of the E-DCH determines also the transmission time interval of E-HICH, E-RGCH
and E-AGCH.

Remote command:
SOURce :WCDMa : GEN<1>:HSUPa:TTI

E-HICH - Sequence Index

Defines the index of the E-HICH signature sequence used to separate the E-HICH chan-
nel from the E-RGCH. The value corresponds to the sequence index | defined in 3GPP
TS 25.211.

To generate a signal conform to 3GPP select identical channelization codes but different
sequence indices for E-HICH and E-RGCH. For configuration of channelization codes
see chapter 2.3.3, "Physical Channel Settings", on page 40.

Remote command:
SOURce :WCDMa : GEN<1>:HSUPa:EHICh:SINDex

E-HICH - Mode / Pattern
Define a HARQ acknowledgement indicator sequence (ACK/NACK pattern) to be trans-
mitted via the E-HICH to the UE.

The parameter Mode selects the type of the sequence: ACK only (All ACK), NACK only
(Al NACK), alternating sequence (Alternating ACK NACK and Alternating NACK ACK)
or freely selectable pattern (Pattern).
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The parameter Pattern allows to define an arbitrary sequence that is used if "Pattern” is
selected. The following characters are supported: — (= NACK), 1 (= ACK). To enter an
NACK via the front panel keys press the colon button.

Remote command:

SOURce :WCDMa : GEN<i>:HSUPa:EHICh:MODE

SOURce :WCDMa : GEN<i>:HSUPa:EHICh:PATTern

E-RGCH - Sequence Index
Defines the index of the E-RGCH signature sequence used to separate the E-RGCH

channel from the E-HICH. The value corresponds to the sequence index | defined in
3GPP TS 25.211.

To generate a signal conform to 3GPP select identical channelization codes but different
sequence indices for E-HICH and E-RGCH. For configuration of channelization codes
see chapter 2.3.3, "Physical Channel Settings", on page 40.

Remote command:
SOURce :WCDMa : GEN<i>:HSUPa:ERGCh:SINDex

E-RGCH - Mode / Pattern
Define a relative grant sequence to be transmitted via the E-RGCH to the UE.

The parameter Mode selects the type of the sequence: sequence filled with one bit (All
Up, All Down, All Hold), alternating sequence or freely selectable pattern (User Pattern).

The parameter Pattern allows to define an arbitrary sequence that is used if "User Pat-
tern" is selected. The following characters are supported: 1 (= Up), 0 (= Hold), — (= Down).
To enter a Down via the front panel keys press the colon button.

Remote command:
SOURce :WCDMa : GEN<i>:HSUPa:ERGCh :MODE
SOURce : WCDMa : GEN<1>:HSUPa :ERGCh:PATTern

2.4 Programming

The following sections provide programming examples for the WCDMA generator.

See also: "Remote Control" in the R&S CMW user manual

O KEY FRALUIMES.... .o e e e e e e e e e e e e e e e e e et s 53
e Specifying General Generator Settings..........ueeeeiiiiaiioi i 53
e Specifying Channel Table ENtries.........co oo 53
o  SpecCifying OCNS SetliNgS......uiiiiiiiiiiiiii it 54
e Specifying DCH and DPCCH SettingsS........uuuuiiiimiiiiiiiieieeeee e ceeccccenvveveeeeeeeee e 54
o  SpecCifying HSDPA SettiNgS......ccciiiiiiiiiiiiieiieeiee e e e e 55
o SpecCifying HSUPA SettingS....covvuiiiiciiie et 55
o Switching on the GenEerator............ooi i 56
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Programming

Key Features

The WCDMA generator is programmed as follows:

e The generator is controlled by SCPI commands with the following syn-
tax: ...:WCDMa:GEN:...

e After a *RST, the generator must be switched on: SOURce : WCDMa : GEN: STATe
ON. *OPC? ensures that the RF generator signal is actually available at the selected
RF output before the next command line is executed.

An RF signal is available at the selected RF output as soon as the RF generator has
reached the ON state. Use SOURce :WCDMa : GEN: STATe? to query the generator state.

Specifying General Generator Settings

// R R I b S I E I E b E h h b E E b dh b E b E b b b b b b b E E E b b b E E h b E b b b b b b b b b b E b b b b b b b b b b b b b b b b i

// System-Reset

// KKK KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR AKX K KK
*RST; *OPC?

*CLS; *OPC?

// R IR I S I E I E h E h b b E E b h E h b E E bk b b b b b E E h b b b E E h b b b b b E b b b b b b b b b b h b b b b b b b b b b b

// Route output signal, define external attenuation.

// KKK KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR AKX KKK
ROUTe:WCDMa :GEN:SCENario:SALone RF1C, TX1
SOURce:WCDMa : GEN:RFSettings:EATTenuation 2

// R IR dE E I I S I E E b b h Sh b b h E h b E b b h b b b b bk E E h I b b E E h b b h b dE h b E b b b b h b b h h b b b b b b b 3E b b b b i

// Set carrier frequency, power level and scrambling codes.

// KKK KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A KA A A A A A AR AR AR AR AKX K KK
SOURce:WCDMa : GEN:RFSettings:FREQuency 1.80741E+009

SOURce:WCDMa :GEN:RFSettings:LEVel -70

SOURce:WCDMa : GEN: SCODe : PRIMary #H1AO

SOURce :WCDMa : GEN: SCODe: SECondary #H5

// KA KK AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR A AR KRR KKK

// Alternatively set the frequency indirectly via band and channel.

// R I I b I b I b I S I b I b e S I I b I b b I b I b b I b I R e b b b I R I b S b I b I b b I b b b b b b I b b 2 S b I 2
SOURce :WCDMa : GEN:BAND OB3

SOURce:WCDMa : GEN:RFSettings:FREQuency 1162 CH

Specifying Channel Table Entries

// R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

// Configure S-CCPCH: Set level, channelization code, slot format,

// timing offset, data type and bit pattern.

// EE R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEET
SOURce:WCDMa :GEN:LEVel:SCCPch -5

SOURce :WCDMa : GEN:CCODe : SCCPch 6
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2.4.5

Programming

SOURce :WCDMa : GEN: SFORmat : SCCPch 10
SOURce:WCDMa : GEN: TOFFset:SCCPch 1
SOURce:WCDMa : GEN: DATA: SCCPch PAT

SOURce :WCDMa : GEN: PATTern:SCCPch '01001"'

// R R R R R R R R R I I R R R R R R R R R R R R R R R R R R R I R R I b b E I E

// Query resulting symbol rate and code conflicts.

// KAk hkhhkhkhhkhkhdhkhhhhhdhhdhhhkhhdhhhhhkhhdhhh bk hkhkhkhhkhkhkhkhkhkhkhkdhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhhkhkhhhhhkx
SOURce :WCDMa : GEN: SRATe : SCCPch?

SOURce :WCDMa : GEN: CCODe : CONFlict?

// R R R R R R R R R I R R R R R R R R R R R R R R R R R R R I I R R I I E I E i

// Query and adjust accumulated power.

// kKA hkhkhhkhhkhhkdhhhhhhdhhdhhhhhdhhhhhkhhdhhh bk hkhkhkhhkhk bk hkhk bk hkhdhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhhhhkhhhxkx
SOURce:WCDMa : GEN:LEVel : APOWer?

SOURce:WCDMa : GEN:LEVel :ADJust

Specifying OCNS Settings

// KKK KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A A A A A A A A A A AR AR AR AR AR AR KA KRR K

// Set OCNS channel type. Activate the OCNS and query the power level.

[ KRR A KKK KKK K KKK KKK KKK K KKK KKK K KKK KKK K KKK KKK K KKK KKK A KKK KK A KKK KKK A KKK KKK A KKK KK K
SOURce :WCDMa : GEN:OCNS: TYPE R99

SOURce :WCDMa : GEN: OCNS: USE ON

SOURce:WCDMa : GEN:OCNS:LEVel?

Specifying DCH and DPCCH Settings

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR A AKX KA K

// Set DCH model, data type and bit pattern.

// LR RS EEE SRS SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
SOURce:WCDMa : GEN:DCH BD1

SOURce:WCDMa : GEN:DTCH: DATA PAT

SOURce :WCDMa : GEN:DTCH: PATTern '010001"'

// R IRk dE b b b kb E I b b b b b b b b b dh b b b b b bk b b b b b b b b b b b b b dh b b b b b b b b b b b b b b b b b b b b b b b b b b b b b i

// Set TPC parameters: active TPC setup (phase discontinuity up),
// algorithm and step size, precondition and number of repetitions.
// Reach the precondition, execute the pattern and query the state.
// LR RS EEE SRS SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEET
SOURce:WCDMa : GEN: TPC: SET PUP

SOURce:WCDMa : GEN: TPC:MODE Al1S2

SOURce :WCDMa : GEN: TPCSet : PRECondition: PHUP MINP

SOURce :WCDMa : GEN: TPCSet : PCONfig: PHUP 4

SOURce :WCDMa : GEN: TPC: PRECondition

SOURce:WCDMa : GEN: TPC: PEXecute

SOURce:WCDMa : GEN: TPC: STATe?
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24.7

Programming

// Rk ki dh kb kb b b b b bk kb b kb b bk b b bk b ek e b kb b b b bk kb b b b bk e b e b b bk b b b b b b bk b b bk ke

// Configure other TPC setups:

// user defined pattern for single and continuous execution,

// precondition and number of repetitions for phase discontinuity down,

// preconditions for continuous and single user defined pattern execution,
// number of 0 bits for test step EF and GH, segmentation for test steps.
// Rk ki dh kb ik b b b b b b bk kb b kb b bk b bk kb b kb b b b bk ke b b b bk e b b b b kb b b b b kb bk b b b b kb e e
SOURce:WCDMa : GEN:TPC: PATTern '000111'

SOURce :WCDMa : GEN: TPCSet : PCONfig:PHDown 4

SOURce :WCDMa : GEN: TPCSet : PRECondition: PHDown MINP

SOURce:WCDMa : GEN: TPCSet : PRECondition:CONTinuous MINP
SOURce:WCDMa : GEN: TPCSet : PRECondition:SINGle MINP
SOURce:WCDMa : GEN: TPCSet : PCONfig:TSEF 110

SOURce :WCDMa : GEN: TPCSet : PCONfig:TSGH 70
SOURce:WCDMa : GEN: TPCSet : PCONfig:TSSegment ON

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR AR AR R KA KKK

// Query presence of TFCI and set power offset for pilot.

// Rk ke dh kb kb kb kb b b b b kb b kb b bk bk ke kb b b b b b e bk kb b b b bk e b b bk b b b b b b kb b b b b bk b b i
SOURce:WCDMa :GEN:TFCI?

SOURce:WCDMa : GEN: POFFset:PILot 1

Specifying HSDPA Settings

// B R R R R

// Set H-Set of fixed reference channel, redundancy version,

// UE ID and transmission of unscheduled subframes.

// B
SOURce :WCDMa : GEN:HSDPa: FRCHannel H1Q

SOURce :WCDMa : GEN: HSDPa:RVERsion 3

SOURce :WCDMa : GEN:HSDPa:UEID 500

SOURce:WCDMa : GEN: HSDPa : USFRames DTX

// B R R R

// Activate F-DPCH and query resulting DPCH slot format.

// R R R R R I I I I I h E E I E E I b E E h E I I E E E I b R E E I h h dE E I E b E b E b E E b b b h b b 3E kb b i
SOURce :WCDMa : GEN: FDPCh ON

SOURce :WCDMa : GEN: SFORmat : DPCH?

Specifying HSUPA Settings

// R IRk dE b b b S b E h b b b b b b b b b h b b b b b dh b b b b b b h b b b b b b b dh b b b b b b b b b b b b b b b b b b b b b b b b b b b i

// Query the type of the transmitting cell.

// Set the transmission time interval.

// Query the timing offset of E-RGCH and E-AGCH.

// LR RS EEEEEEE SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
SOURce : WCDMa : GEN: HSUPa : CTYPe?

SOURce:WCDMa : GEN:HSUPa:TTI T10
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2.5

Command Reference

SOURce :WCDMa : GEN: TOFFset : ERGCh?
SOURce :WCDMa : GEN: TOFFset : EAGCh?

// B R R R R

// Set E-HICH attributes: signature sequence index,

// acknowledgement indicator sequence mode and pattern.

[ KRR KKK KKK KKK K KKK KKK K KKK KKK KKK KKK K KKK KK K KKK KKK KKK KK K KKK KK K KKK KKK K KKK KKK K
SOURce :WCDMa : GEN: HSUPa:EHICh:SINDex 5

SOURce :WCDMa : GEN: HSUPa :EHICh:MODE PATT

SOURce:WCDMa : GEN:HSUPa:EHICh:PATTern '01111001"'

// R R R R R R R R R I R R R R R R R R R R R R R R R R R R R I I R R I I E I E i

// Set E-RGCH attributes: signature sequence index,

// relative grant sequence mode and pattern.

// R R R R R R R R R R R I R R R R R I R R R R R R R R R R R R R R R R I I E E E E
SOURce :WCDMa : GEN: HSUPa :ERGCh: SINDex 2

SOURce :WCDMa : GEN: HSUPa : ERGCh :MODE PATT

SOURce :WCDMa : GEN: HSUPa :ERGCh:PATTern '00110--011"

Switching on the Generator

// B R R R

// Switch on the generator. With command synchronization, the queried

// generator state is "ON".

// B R R R R

SOURce:WCDMa : GEN: STATe ON; *OPC?
SOURce:WCDMa :GEN: STATe?

// KA K KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR AR AKX KA K

// Query the peak envelope power

// B R R R R

SOURce :WCDMa : GEN:RFSettings: PEAK?

Command Reference

The following sections provide detailed reference information on the remote control com-
mands of the WCDMA generator.

Issues of special interest for all commands

GEN<i> is used as abbreviation of "GENerator<instance>". For better readability only the
abbreviated form (which is also accepted by the instrument) is given in the command
reference.

The <instance> is relevant for instruments supporting several instances of the same
firmware application. It can be omitted if the instrument supports only one instance, or to
address the first instance.

|
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See also: "Firmware Applications" in the R&S CMW user manual, chapter "Remote Con-
trol"

Command groups

The commands of the WCDMA generator are divided into the groups listed below.

o Generator Control and States..... ... i 57
L S 1 o g =TI o U1 T 58
o General Generator SEHiNGS........uiiiiiiiiiii e 59
e Power Levels (Physical Channels)........cccccuieiiiieiiieei e 62
e Code Numbers (Physical Channels)..........cccuviiiiiiiieeiieieeeeeeeee e 65
e Symbol Rates (Physical Channels).......cccccoeviiiiiiieeeeiicccceee e 69
e Slot Format (Physical Channels)........oooiiiieiii e 73
e Timing Offsets (Physical Channels)........cccccouuimiiiiiiiii e 73
o Data (Physical Channels).........ouuuiiiiiiiiiiii e 74
L I @ @ NN ST 0 o =1 o o T S 75
e Transport Channel SettingsS.......ccuviviiiiieii e 76
L I B L 01 0 o IS 1= x4 T 1= U 78
@ HSDPA SetliNgS. oo i e e e e e ————— 83
L I o S U 7= 11 T [ USSP 85

2.5.1 Generator Control and States
The following command controls the generator and retrieves its state.

SOURce:WCDMa:GEN<i>:STATe <Control>
Turns the generator on or off.
See also: "Generator Control" in the R&S CMW user manual, chapter "Remote Control"

Setting parameters:
<Control> ON | OFF
Switch generator ON or OFF
Return values:
<State> OFF | PENDing | ON

OFF: generator switched off
PEND: generator switched on but no signal available yet
ON: generator switched on, signal available

*RST: OFF
Example: See Switching on the Generator
Firmware/Software: V1.0.4.11

Manual operation: See "WCDMA Generator (Softkey)" on page 38
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2.5.2 Signal Routing

The following commands configure the scenario, select the path for the generated down-
link signal and define an external attenuation value.

ROUTe:WCDMa:GEN<i>:SCENario:SALONE. ...ttt e et e e e e e e e e 58
ROUTE:WCDMa:GEN<IZ:SCENAEIIO?....ceceeeeiete et ee et eee et e et e e eaeeeeaae e e e e e e eeeanns 58
ROUTE:WCDMA:IGENSIS?. .. ettt e e e et e e et e e e s e e e e e s e e e saa e e saaeeebaeeennnae 59
SOURce:WCDMa:GEN<i>:RFSettings:EATTenuUation.........cceeuiiiiiiiiieiiiiie e 59

ROUTe:WCDMa:GEN<i>:SCENario:SALone <TXConnector>, <RFConverter>

Activates the standalone scenario and selects the output path for the generated RF sig-
nal, i.e. the RF connector and the TX module.

Depending on the installed hardware and the active sub-instrument or instance <i> only
a subset of the described parameter values is allowed. The *RST values and the mapping
of virtual connector names to physical connectors also depend on the active sub-instru-
ment or instance <i>.

All instruments are equipped with the RF 1 and RF 2 connectors and one RX and TX
module. Additional RF connectors and RX/TX modules are optionally available for R&S
CMW270 and R&S CMWS500, but not for R&S CMW280.

See also: "Signal Path Settings" in the R&S CMW user manual, chapter "Remote Control"

Parameters:
<TXConnector> RF1C | RF10 | RF2C | RF3C | RF30 | RF4C | RFAC | RFAO |
RFBC

RF1C, RF2C, RF3C, RF4C, RF10, RF30:
RF 1 COM to RF 4 COM and RF 1/3 OUT front panel connectors

RFAC, RFBC, RFAO:
Virtual names for the RF COM and RF OUT connectors

<RFConverter> TX1|TX2 | TX3 | TX4
TX module for the output path

Example: See Specifying General Generator Settings
Firmware/Software: V2.0.10

Manual operation: See "Scenario" on page 39

ROUTe:WCDMa:GEN<i>:SCENario?
Returns the active scenario.

Return values:
<Scenario> SAlLone

SALone: Standalone
Usage: Query only

Firmware/Software: V2.0.10
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Manual operation: See "Scenario" on page 39

ROUTe:WCDMa:GEN<i>?
Returns the configured routing settings.

Return values:
<Scenario> SAlLone

SALone: Standalone

<Controller> For future use, not relevant for standalone scenario
<TXConnector> RF1C | RF10 | RF2C | RF3C | RF30 | RF4C

RF 1 COM to RF 4 COM and RF 1/3 OUT front panel connectors
<TXConverter> TX1 | TX2 | TX3 | TX4

TX module for the output path
Usage: Query only
Firmware/Software: V2.0.10

Manual operation: See "Scenario” on page 39

SOURce:WCDMa:GEN<i>:RFSettings:EATTenuation <ExternalAtt>

Defines an external attenuation (or gain, if the value is negative), to be applied to the RF
output connector.

Parameters:
<ExternalAtt> Range: -50dB to 90 dB
*RST: 0dB
Default unit: dB
Example: See Specifying General Generator Settings

Firmware/Software: V1.0.4.11

Manual operation: See "External Attenuation (Output)" on page 39

General Generator Settings

The following commands configure RF settings and scrambling codes.

SOURce:WCDMa:GEN<i>:RFSettingS:FREQUENCY....cccuuuuiiiiieiiiiiiie et 60
SOURCE:WCDMa:GENSIZBAND. .. ettt ettt et e e e ee e e e e e e ee e e e e een 60
SOURce:WCDMa:GEN<i>:RFSettiNgS:LEVEL......cceiiieiieiieeieeeeeee et 60
SOURce:WCDMa:GEN<i>:RFSettiNgSIPEAK?......uvteiiceeeaieie e e e e e e e e e eeeeeeeeeeeievsenn e e e e e e eee e 61
SOURCce:WCDMa:GEN<i>:SCODE:PRIMAIY.......ccuuieeiieiieieeiiiieieeeiiieeeeeteeeeeeteeeseeneeeeeananns 61
SOURCce:WCDMa:GEN<i>:SCODE:SECONUAIY.....ccuueieeiriieeeeiieieeeitaeeeeetieeeeeteeeeeeteeeeeenanns 61

|
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SOURce:WCDMa:GEN<i>:RFSettings:FREQuency <Frequency>
Selects the RF carrier frequency of the WCDMA generator (Generator Frequency).

Parameters:

<Frequency> Range: 100 MHz to 3300 MHz
*RST: 2112.4 MHz
Default unit: Hz
Using the unit CH the frequency can be set via the channel num-
ber. The allowed channel number range depends on the operating
band, see chapter 2.2.6, "Operating Bands", on page 29.

Example: See Specifying General Generator Settings
Firmware/Software: V1.0.4.11

Manual operation: See "Channel Arrangement / Frequency" on page 39

SOURce:WCDMa:GEN<i>:BAND <Number>

Selects the Operating Band (OB).

Parameters:

<Number> OB1]|...|0OB14|0B19]...| OB21|OBS1]|...| OBS3 | OBL1

OB1, ... ,0B21: Operating Band |, ..., XXI
OBS1: Operating Band S

OBS2: Operating Band S 170 MHz
OBS3: Operating Band S 190 MHz
OBLA1: Operating Band L

*RST: OB1
Example: See Specifying General Generator Settings

Firmware/Software: V1.0.4.11
OBS1to 3V1.0.15.0
OB19 to 21 vV2.0.10
OBL1:V2.1.20

Manual operation: See "Channel Arrangement / Frequency" on page 39

SOURce:WCDMa:GEN<i>:RFSettings:LEVel <Power>

Sets the base level "Level (RMS)" of the generator.

Parameters:

<Power> The range of the base level can be calculated as follows:
Range (Base Level) = Range (Output Power) - External Attenua-
tion
Range: -130 dBm to -5 dBm for the output power at RF COM,

-120 dBm to 8 dBm at RF OUT; please also notice
the ranges quoted in the data sheet

*RST: -80 dBm

Default unit: dBm
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Example: See Specifying General Generator Settings
Firmware/Software: V1.0.4.11

Manual operation: See "Level (RMS)" on page 40

SOURce:WCDMa:GEN<i>:RFSettings:PEAK?
Queries the Peak Envelope Power (PEP) of the RF generator.

Return values:
<AbsPower> Range: -130 dBm to -5 dBm at RF COM, -120 dBm to 8 dBm
at RF OUT; please also notice the ranges quoted in
the data sheet
Default unit: dBm

Example: See Switching on the Generator
Usage: Query only
Firmware/Software: V1.0.10.1

Manual operation: See "Level (RMS)" on page 40

SOURce:WCDMa:GEN<i>:SCODe:PRIMary <ScramblingCode>

Sets the index i for calculation of the primary scrambling code number using the formula

n = 16%i.

Parameters:

<ScramblingCode> Range: 0 to 511 (#HO to #H1FF)
*RST: 0

Example: See Specifying General Generator Settings

Firmware/Software: V1.0.4.11

Manual operation: See "Scrambling Code" on page 40

SOURce:WCDMa:GEN<i>:SCODe:SECondary <ScramblingCode>

Sets the index k for calculation of the secondary scrambling code number using the for-
mula n = 16*i + k. For configuration of index i see SOURce : WCDMa : GEN<i>:SCODe:
PRIMary on page 61.

Parameters:
<ScramblingCode> Range: 0 to 15 (#HO to #HF)
*RST: 0
Example: See Specifying General Generator Settings

Firmware/Software: V1.0.4.11

Manual operation: See "Scrambling Code" on page 40
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2.5.4 Power Levels (Physical Channels)

The following commands configure the levels of the individual channels relative to the
base level of the generator (see SOURce : WCDMa : GEN<i>:RFSettings:LEVel
on page 60).

SOURCe:WCDMa:GENSKI>LEVEIHSPA. .....cu ittt ettt e e e et e e e e eeaa s 62
SOURCe:WCDMa:GEN<I>:LEVEI:WCDMa.......iuiiiiiieiieieie et eeeeeee e eeee e s en e eneaenas 63
SOURCce:WCDMa:GEN<I>:LEVEIPCPICN. . ..ttt ees 64
SOURCe:WCDMa:GEN<I>:LEVEI:SCPICN. . ..t 64
SOURCE:WCDMa:GEN<IZLEVEIIPSCH......ceeeiieeeee et e e e 64
SOURCe:WCDMa:GEN<IZ:LEVELSSCH. .. .. e e e 64
SOURCe:WCDMa:GENS<I>:LEVEIIPCCPCN.....uiiiiiiieee ettt ettt e et e e e ernnas 64
SOURCe:WCDMa:GEN<I>:LEVEI:SCCPCRN. .. ettt ree e e e e e e a e 64
SOURCE:WCDMa:GEN<IZLEVELPICH. ...t r e e e e 64
SOURCe:WCDMa:GEN<IZLEVEIEDPCH. ...t e e eaes 64
SOURCce:WCDMa:GEN<I>:LEVEIHSSCCN....ccunieei et ea 64
SOURCce:WCDMa:GEN<i>:LEVEI:HSPDSCH. ......iiieeiieeeeee e e 64
SOURCe:WCDMa:GEN<I>:LEVEIEAGCN....u ittt e e e e e e e ens 64
SOURCce:WCDMa:GEN<i>:LEVELERGC . ...ttt e e e e e e e 64
SOURCce:WCDMa:GEN<i>:LEVELEHICH. ...ttt e e e e e 64
SOURCE:WCDMa:GEN<IZLEVELAPOWEI ...t iieeeeeeeete et ettt ee et s e s e e e ea e ennenes 65
SOURCe:WCDMa:GEN<IZ:LEVEILADUJUST. ...t ee e 65

SOURce:WCDMa:GEN<i>:LEVel:HSPA <PCPICH>, <SCPICH>, <PSCH>, <SSCH>,
<PCCPCH>, <SCCPCH>, <PICH>, <DPCH>, <HSSCCH>, <HSPDSCH>,
<EAGCH>, <ERGCH>, <EHICH>

Set the level of all R99 and HSPA channels. Setting a power level also activates the
channel.

Additional values for all parameters: OFF | ON (disables | enables the channel using the
previous/default level)

Parameters:

<PCPICH> Range: -80dB to 0dB
*RST: -3.3dB, ON
Default unit: dB

<SCPICH> Range: -80dB to 0dB
*RST: -3.3dB, OFF
Default unit: dB

<PSCH> Range: -80dB to 0dB
*RST: -8.3dB, ON
Default unit: dB

<SSCH> Range: -80dB to 0dB

*RST: -8.3dB, ON
Default unit: dB

|
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<PCCPCH>

<SCCPCH>

<PICH>

<DPCH>

<HSSCCH>

<HSPDSCH>

<EAGCH>

<ERGCH>

<EHICH>

Range:
*RST:
Default unit:

Range:
*RST:
Default unit:

Range:
*RST:
Default unit:

Range:
*RST:
Default unit:

Range:
*RST:
Default unit:

Range:
*RST:
Default unit:

Range:
*RST:
Default unit:

Range:
*RST:
Default unit:

Range:
*RST:
Default unit:

Firmware/Software: V1.0.10.1

R&S CMW-KG401

Options:

Manual operation:

-80dB to 0dB
-5.3dB, ON
dB

-80dB to 0dB
-5.3dB, OFF
dB

-80dB to 0dB
-8.3dB, ON
dB

-80dB to 0dB
-10.3 dB, ON
dB

-80dB to 0dB
-8.4 dB, OFF
dB

-80dB to 0dB
-2.9 dB, OFF
dB

-80dB to 0dB
-20 dB, OFF
dB

-80dB to 0 dB
-31 dB, OFF
dB

-80dB to 0dB
-35.1 dB, OFF
dB

See "Level" on page 41

Command Reference

SOURce:WCDMa:GEN<i>:LEVel:WCDMa <PCPICH>, <SCPICH>, <PSCH>,

<S8SCH>, <PCCPCH>, <SCCPCH>, <PICH>, <DPCH>

Sets the level of all R99 channels. Setting a power level also activates the channel.

Additional values for all parameters: OFF | ON (disables | enables the channel using the

previous/default level)

Parameters:
<PCPICH>

Range:
*RST:
Default unit:

-80dB to 0dB
-3.3dB, ON
dB
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<SCPICH> Range: -80dB to 0dB
*RST: -3.3dB, OFF
Default unit: dB

<PSCH> Range: -80dB to 0dB
*RST: -8.3dB, ON
Default unit: dB

<SSCH> Range: -80dB to 0dB
*RST: -8.3dB, ON
Default unit: dB

<PCCPCH> Range: -80dB to 0dB
*RST: -5.3dB, ON
Default unit: dB

<SCCPCH> Range: -80dB to 0dB
*RST: -5.3 dB, OFF
Default unit: dB

<PICH> Range: -80dB to 0dB
*RST: -8.3dB, ON
Default unit: dB

<DPCH> Range: -80dB to 0dB
*RST: -10.3dB, ON
Default unit: dB

WCDMA Generator

Command Reference

Firmware/Software: V1.0.10.1

Manual operation: See "Level" on page 41

SOURce:WCDMa:GEN<i>:LEVel:PCPich <Level>
SOURce:WCDMa:GEN<i>:LEVel:SCPich <Level>
SOURce:WCDMa:GEN<i>:LEVel:PSCH <Level>
SOURce:WCDMa:GEN<i>:LEVel:SSCH <Level>
SOURce:WCDMa:GEN<i>:LEVel:PCCPch <Level>
SOURce:WCDMa:GEN<i>:LEVel:SCCPch <Level>
SOURce:WCDMa:GEN<i>:LEVel:PICH <Level>
SOURce:WCDMa:GEN<i>:LEVel:DPCH <Level>
SOURce:WCDMa:GEN<i>:LEVel:HSSCch <Level>
SOURce:WCDMa:GEN<i>:LEVel:HSPDsch <Level>
SOURce:WCDMa:GEN<i>:LEVel:EAGCh <Level>
SOURce:WCDMa:GEN<i>:LEVel:ERGCh <Level>
SOURce:WCDMa:GEN<i>:LEVel:EHICh <Level>

Set the level of the channel indicated by the last mnemonic. Setting a power level also
activates the channel.

If speed is critical, do not use these commands to set the level of more than one channel.
Instead set all levels by a single command. See SOURce : WCDMa : GEN<i>:LEVel :
HSPA on page 62 and SOURce : WCDMa : GEN<1>:TLEVel :WCDMa on page 63.
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Parameters:

<Level> Range: -80dB to 0dB
*RST: see SOURce:WCDMa:GEN<i>:LEVel:HSPA
Default unit: dB
Additional parameters: OFF | ON (disables | enables the channel
using the previous/default level)

Example: See Specifying Channel Table Entries

Firmware/Software: V1.0.4.11
Options: R&S CMW-KG401 required for HS-x and E-x

Manual operation: See "Level" on page 41

SOURce:WCDMa:GEN<i>:LEVel:APOWer?

Queries the accumulated power (total power of all active channels relative to the base
level of the generator).

Return values:
<Power> Range: -80dB to 11 dB
Default unit: dB

Example: See Specifying Channel Table Entries
Usage: Query only
Firmware/Software: V1.0.4.11

Manual operation: See "Accumulated Power" on page 43

SOURce:WCDMa:GEN<i>:LEVel:ADJust

Corrects the power levels of the active channels to minimize the difference between the
total power level of all active channels and the base power level.

Example: See Specifying Channel Table Entries
Usage: Event
Firmware/Software: V1.0.4.11

Manual operation: See "Accumulated Power" on page 43

Code Numbers (Physical Channels)

The following commands configure the channelization code numbers of the individual
channels.

SOURCce:WCDMa:GEN<i>:CCODEHSPAL.......oeeeeeeeeee ettt e e ean 66
SOURCce:WCDMa:GEN<i>:CCODEWCDMa......cuiiieeeeeieee e et et e e e e eeae e e e s e e eeneeees 67
SOURCce:WCDMa:GEN<i>:CCODE:SCPICN. .. .ciiiiticeieeiitceiee et e et e s et e e e e et e e e e e s 67
SOURCce:WCDMa:GEN<i>:CCODE:SCCPCN.....ccccvtiieeiietie ettt et e et e e e e eeeananns 67
SOURCe:WCDMa:GEN<i>:CCODE:PICH. ...ttt r e e e e e e e ennenes 67
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SOURCce:WCDMa:GEN<i>:CCODEIDPCH......ucieeeieeeeeeeeee et e e et e e eeeean e 67
SOURCce:WCDMa:GEN<i>:CCODEHSSCCN....cciiiiiieeiieiieieeeetce et e et e et e e e e eenanas 67
SOURCce:WCDMa:GEN<i>:CCODEHSPDSCN.....ciietiiieieeeietiieieeeeetee e e eernie e e e s eete e e e eeeranens 67
SOURCce:WCDMa:GEN<i>:CCODE:EAGCH.....iiiiiieii ettt e e e e e 67
SOURCce:WCDMa:GEN<i>:CCODE:ERGC ... cuiiiiiieieieee et e e e enas 67
SOURCce:WCDMa:GEN<i>:CCODE:EHICN. ... e 67
SOURCce:WCDMa:GEN<i>:CCODE:PCPICN?....cuueiiieeeee et ea 68
SOURCe:WCDMa:GEN<i>:CCODE:IPCCPCN?. . uuuuuuiieieieieeeeeeeeeeeeeeeeeeeeeeeeeeserssssrasannn s 68
SOURCce:WCDMa:GEN<i>:CCODE:CONFICE?....uuiieiiiiieieeeeeiee e eeeenee e e et e eeeerae e e e et 68

SOURce:WCDMa:GEN<i>:CCODe:HSPA <SCPICH>, <SCCPCH>, <PICH>,
<DPCH>, <HSSCCH>, <HSPDSCH>, <EAGCH>, <ERGCH>, <EHICH>

Set the channelization code number of R99 and HSPA channels. For some channels the
Spreading Factor (SF) is variable, resulting in a variable range of allowed code numbers.
See also chapter 2.2.2, "Channel Structure”, on page 18.

Parameters:
<SCPICH> Range: 0 to 255
*RST: 3
<SCCPCH> Range: 0 to SF-1
*RST: 4
<PICH> Range: 0 to 255
*RST: 14
<DPCH> Range: 0 to SF-1
*RST: 5
<HSSCCH> Range: 0 to 127
*RST: 2
<HSPDSCH> Range: 0 to 11
*RST: 5
<EAGCH> Range: 0 to 255
*RST: 240
<ERGCH> Range: 0 to 127
*RST: 12
<EHICH> Range: 0 to 127
*RST: 12

Firmware/Software: V1.0.10.1
Options: R&S CMW-KG401

Manual operation: See "Channel Code" on page 41
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SOURce:WCDMa:GEN<i>:CCODe:WCDMa <SCPICH>, <SCCPCH>, <PICH>,
<DPCH>

Set the channelization code number of R99 channels. For some channels the Spreading
Factor (SF) is variable, resulting in a variable range of allowed code numbers. See also
chapter 2.2.2, "Channel Structure", on page 18.

Parameters:

<SCPICH> Range: 0 to 255
*RST: 3

<SCCPCH> Range: 0 to SF-1
*RST: 4

<PICH> Range: 0 to 255
*RST: 14

<DPCH> Range: 0 to SF-1
*RST: 5

Firmware/Software: V1.0.10.1

Manual operation: See "Channel Code" on page 41

SOURce:WCDMa:GEN<i>:CCODe:SCPich <ChannelCode>
SOURce:WCDMa:GEN<i>:CCODe:SCCPch <ChannelCode>
SOURce:WCDMa:GEN<i>:CCODe:PICH <ChannelCode>
SOURce:WCDMa:GEN<i>:CCODe:DPCH <ChannelCode>
SOURce:WCDMa:GEN<i>:CCODe:HSSCch <Code>
SOURce:WCDMa:GEN<i>:CCODe:HSPDsch <Code>
SOURce:WCDMa:GEN<i>:CCODe:EAGCh <Code>
SOURce:WCDMa:GEN<i>:CCODe:ERGCh <Code>
SOURce:WCDMa:GEN<i>:CCODe:EHICh <Code>

Set the channelization code number of the channel indicated by the last mnemonic.
If speed is critical, do not use these commands to set the code number of more than one

channel. Instead set all code numbers by a single command. See SOURce : WCDMa :
GEN<1i>:CCODe:HSPA on page 66 and SOURce : WCDMa : GEN<1i>:CCODe : WCDMa

on page 67.

Parameters:

<Code> Range: see SOURce:WCDMa:GEN<i>:CCODe:HSPA
*RST: see SOURce:WCDMa:GEN<i>:CCODe:HSPA

Example: See Specifying Channel Table Entries

Firmware/Software: V1.0.4.11
Options: R&S CMW-KG401 required for HS-x and E-x

Manual operation: See "Channel Code" on page 41
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SOURce:WCDMa:GEN<i>:CCODe:PCPich?
Query the channelization code number of the P-CPICH.

Return values:

<ChannelCode> Range: Fixed value
*RST: 0
Usage: Query only

Firmware/Software: V1.0.4.11

Manual operation: See "Channel Code" on page 41

SOURce:WCDMa:GEN<i>:CCODe:PCCPch?
Query the channelization code number of the P-CCPCH.

Return values:

<ChannelCode> Range: Fixed value
*RST: 1
Usage: Query only

Firmware/Software: V1.0.4.11

Manual operation: See "Channel Code" on page 41

SOURce:WCDMa:GEN<i>:CCODe:CONFlict?
Queries the channelization code conflict status of the physical channels.

Return values:
<PCPICH> OFF | ON

OFF: channel causes no code conflict
ON: code settings of this channel conflict with the code settings of
another channel

<SCPICH> OFF | ON
<PCCPCH> OFF | ON
<SCCPCH> OFF | ON
<PICH> OFF | ON
<DPCH> OFF | ON
<HSSCCH> OFF | ON
<HSPDSCH> OFF | ON
<EAGCH> OFF | ON
<ERGCH> OFF | ON
<EHICH> OFF | ON
<OCNS> OFF | ON
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Example: See Specifying Channel Table Entries
Usage: Query only
Firmware/Software: V1.0.4.11

Manual operation: See "Code Conflict" on page 43

Symbol Rates (Physical Channels)

The following commands query the symbol rates of the individual channels.

SOURCce:WCDMa:GEN<i>:SRATE:IPCPICH 2. .. et 69
SOURCe:WCDMa:GEN<i>:SRATE:SCPICH 2. ..ttt e e e 69
SOURCe:WCDMa:GEN<i>:SRATEIPCCPCh 2. .. it e e 70
SOURCE:WCDMa:GEN<I>:SRATE:SCCPCN 2. ittt e e e e e e e e ens 70
SOURCe:WCDMa:GEN<IZ:SRATE:IPICH?. ..t 70
SOURCe:WCDMa:GEN<I>:SRATE:IDPCH?. ...t e e e e 71
SOURCce:WCDMa:GEN<i>:SRATE:HSSCCh 2. e e 71
SOURCce:WCDMa:GEN<i>:SRATE:HSPDSCN?.....cii ettt e e e e e e e 71
SOURCce:WCDMa:GEN<i>:SRATE:EAGCN?. ...ttt e e e 72
SOURCe:WCDMa:GEN<i>:SRATEERGCN ... et e e e e e 72
SOURCe:WCDMa:GEN<Ii>:SRATEEHICN?. ..t r e e eas 72

SOURce:WCDMa:GEN<i>:SRATe:PCPich?
Query the symbol rate of the P-CPICH.

Return values:

<SymbolRate> K7 | K15 | K30 | K60 | K120 | K240 | K480 | K960
K7: 7.5 ksps
K15 ... | K960: 15 ksps | ... | 960 ksps
*RST: K15

Usage: Query only

Firmware/Software: V1.0.4.11

Manual operation: See "Symbol Rate" on page 42

SOURce:WCDMa:GEN<i>:SRATe:SCPich?
Query the symbol rate of the S-CPICH.

Return values:
<SymbolRate> K7 | K15 | K30 | K60 | K120 | K240 | K480 | K960

K7: 7.5 ksps
K15 ... | K960: 15 ksps | ... | 960 ksps

*RST: K15
Usage: Query only

Firmware/Software: V1.0.4.11
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Manual operation: See "Symbol Rate" on page 42

SOURce:WCDMa:GEN<i>:SRATe:PCCPch?

Query the symbol rate of the P-CCPCH.

Return values:

<SymbolRate> K7 | K15 | K30 | K60 | K120 | K240 | K480 | K960
K7: 7.5 ksps
K15 | ... | K960: 15 ksps | ... | 960 ksps
*RST: K15

Usage: Query only

Firmware/Software: V1.0.4.11

Manual operation: See "Symbol Rate" on page 42

SOURce:WCDMa:GEN<i>:SRATe:SCCPch?
Query the symbol rate of the S-CCPCH.

Return values:

<SymbolRate> K7 | K15 | K30 | K60 | K120 | K240 | K480 | K960
K7: 7.5 ksps
K15 | ... | K960: 15 ksps | ... | 960 ksps
*RST: K30

Example: See Specifying Channel Table Entries

Usage: Query only

Firmware/Software: V1.0.4.11

Manual operation: See "Symbol Rate" on page 42

SOURce:WCDMa:GEN<i>:SRATe:PICH?
Query the symbol rate of the PICH.

Return values:

<SymbolRate> K7 | K15 | K30 | K60 | K120 | K240 | K480 | K960
K7: 7.5 ksps
K15 | ... | K960: 15 ksps | ... | 960 ksps
*RST: K15

Usage: Query only

Firmware/Software: V1.0.4.11

Manual operation: See "Symbol Rate" on page 42
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SOURce:WCDMa:GEN<i>:SRATe:DPCH?
Query the symbol rate of the DPCH.

Return values:
<SymbolRate>

Usage:
Firmware/Software:

Manual operation:

K7 | K15 | K30 | K60 | K120 | K240 | K480 | K960

K7: 7.5 ksps
K15 | ... | K960: 15 ksps | ... | 960 ksps

*RST: K30

Query only

V1.0.4.11

See "Symbol Rate" on page 42

SOURce:WCDMa:GEN<i>:SRATe:HSSCch?
Query the symbol rate of the HS-SCCH.

Return values:
<SymbolRate>

Usage:
Firmware/Software:
Options:

Manual operation:

K7 | K15 | K30 | K60 | K120 | K240 | K480 | K960

K7: 7.5 ksps
K15 | ... | K960: 15 ksps | ... | 960 ksps

*RST: K30

Query only

V1.0.4.11

R&S CMW-KG401

See "Symbol Rate" on page 42

SOURce:WCDMa:GEN<i>:SRATe:HSPDsch?
Query the symbol rate of the HS-PDSCH.

Return values:
<SymbolRate>

Usage:
Firmware/Software:
Options:

Manual operation:

K7 | K15 | K30 | K60 | K120 | K240 | K480 | K960

K7: 7.5 ksps
K15 ... | K960: 15 ksps | ... | 960 ksps

*RST: K240

Query only

V1.0.4.11

R&S CMW-KG401

See "Symbol Rate" on page 42
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SOURce:WCDMa:GEN<i>:SRATe:EAGCh?
Query the symbol rate of the E-AGCH.

Return values:
<SymbolRate>

Usage:
Firmware/Software:
Options:

Manual operation:

K7 | K15 | K30 | K60 | K120 | K240 | K480 | K960

K7: 7.5 ksps
K15 | ... | K960: 15 ksps | ... | 960 ksps

*RST: K15

Query only

V1.0.4.11

R&S CMW-KG401

See "Symbol Rate" on page 42

SOURce:WCDMa:GEN<i>:SRATe:ERGCh?
Query the symbol rate of the E-RGCH.

Return values:
<SymbolRate>

Usage:
Firmware/Software:
Options:

Manual operation:

K7 | K15 | K30 | K60 | K120 | K240 | K480 | K960

K7: 7.5 ksps
K15 ... | K960: 15 ksps | ... | 960 ksps

*RST: K30

Query only

V1.0.4.11

R&S CMW-KG401

See "Symbol Rate" on page 42

SOURce:WCDMa:GEN<i>:SRATe:EHICh?
Query the symbol rate of the E-HICH.

Return values:
<SymbolRate>

Usage:
Firmware/Software:
Options:

Manual operation:

K7 | K15 | K30 | K60 | K120 | K240 | K480 | K960

K7: 7.5 ksps
K15 | ... | K960: 15 ksps | ... | 960 ksps

*RST: K30

Query only

V1.0.4.11

R&S CMW-KG401

See "Symbol Rate" on page 42
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Slot Format (Physical Channels)

The following commands configure the slot format of the individual channels.

SOURce:WCDMa:GEN<i>:SFORMat:SCCPCh..........coceuiiiiiiiiiii e, 73
SOURce:WCDMa:GEN<i>:SFORMat:DPCH?........coouiiii e, 73

SOURce:WCDMa:GEN<i>:SFORmat:SCCPch <SlotFormat>
Sets the slot format of the S-CCPCH.

Parameters:
<SlotFormat> Range: 0 to 17
*RST: 4
Example: See Specifying Channel Table Entries

Firmware/Software: V1.0.4.11

Manual operation: See "Slot Fmt." on page 42

SOURce:WCDMa:GEN<i>:SFORmat:DPCH?
Queries the slot format of the DPCH.

Return values:

<SlotFormat> Range: 0 to 16

*RST: 11
Example: See Specifying HSDPA Settings
Usage: Query only

Firmware/Software: V1.0.4.11

Manual operation: See "Slot Fmt." on page 42

Timing Offsets (Physical Channels)

The following commands configure the timing offsets of the individual channels relative
to the P-CCPCH timing.

SOURCce:WCDMa:GEN<i>:TOFFSEt:SCCPCN....c.iuiiieieieeeeee et e 73
SOURCe:WCDMa:GEN<I>:TOFFSELPICH. ... 73
SOURCe:WCDMa:GEN<i>:TOFFSEt:DPCH. ...ceuiieeiee e e e e 73
SOURCce:WCDMa:GEN<i>: TOFFSEt:EAGCN?..ccvuuiiiieeeeieeeee et e e et e e ee e e e e e ena s 74
SOURCce:WCDMa:GEN<i>:TOFFSEt:ERGCN?.....cccuuieiieiiiieeieeiie et e et e et e et e eanas 74
SOURCce:WCDMa:GEN<i>:TOFFSEt:EHICN?....cccccvieiieieeii et ettt eeanaees 74

SOURce:WCDMa:GEN<i>:TOFFset:SCCPch <Offset>
SOURce:WCDMa:GEN<i>:TOFFset:PICH <Offset>
SOURce:WCDMa:GEN<i>:TOFFset:DPCH <Offset>

Set the timing offset of the channels S-CCPCH, PICH and DPCH.
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Parameters:

<Offset> Range: 0 slots to 14.9 slots
*RST: 0 slots
Default unit: slots

Example: See Specifying Channel Table Entries

Firmware/Software: V1.0.4.11

Manual operation: See "Timing Offset" on page 43

SOURce:WCDMa:GEN<i>:TOFFset:EAGCh?
SOURce:WCDMa:GEN<i>:TOFFset:ERGCh?
SOURce:WCDMa:GEN<i>:TOFFset:EHICh?

Query the timing offset of the channels E-AGCH, E-RGCH and E-HICH. The timing offset
depends on the TTI.

Return values:

<Offset> Range: -7 slots to 5 slots
*RST: E-AGCH: 2 slots, E-RGCH / E-HICH: -7 slots
Default unit; slots

Example: See Specifying HSUPA Settings

Usage: Query only

Firmware/Software: V1.0.4.11

Options: R&S CMW-KG401

Manual operation: See "Timing Offset" on page 43

Data (Physical Channels)

The following commands configure the bit sequences transmitted as user information via
the individual channels.

SOURCE:WCDMa:GEN<IZ:DATAIPCCPCN. ittt e e e enes 74
SOURCE:WCDMa:GEN<IS:DATAISCCPCN. ettt ee e 74
SOURCE:WCDMa:GEN<SIZ:DATAIPICH. .. et e e e e e e e eas 74
SOURCe:WCDMa:GEN<I>:DATAHSPDSCN. . cuiiiiiiiieie ettt s e ea s s e e e e eaens 74
SOURCce:WCDMa:GEN<i>:PATTEMMPCCPCN....ciiiiitieeieeeeettee et e et e st e e e eera s 75
SOURCce:WCDMa:GEN<i>:PATTEM:SCCPCN.....ciiiiiiieeieeeeetee ettt e e ee s 75
SOURCce:WCDMa:GEN<i>:PATTEMM:PICH. ...t e e e e enes 75
SOURCce:WCDMa:GEN<i>:PATTErN:HSPDSCN.....iuiiiiiiiiieieeeeeeeee e e 75

SOURce:WCDMa:GEN<i>:DATA:PCCPch <Data>
SOURce:WCDMa:GEN<i>:DATA:SCCPch <Data>
SOURce:WCDMa:GEN<i>:DATA:PICH <Data>
SOURce:WCDMa:GEN<i>:DATA:HSPDsch <Data>

Define the type of data transmitted as user information via the channel indicated by the
last mnemonic.
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Parameters:

<Data> ALLO | ALL1 | PAT | PN9 | PN11 | PN15 | PN16 | PN20 | PN21 |
PN23
ALLO: zeros only
ALL1: ones only
PAT: pattern defined via SOURce : WCDMa : GEN<i>:PATTern:
PCCPch etc.
PN9 | ... | PN23: pseudo-random bit sequences generated with the
indicated number of shift-register stages
*RST: PN9

Example: See Specifying Channel Table Entries

Firmware/Software: V1.0.4.11
Options: R&S CMW-KG401 required for HS-PDSCH

Manual operation: See "Data / Pattern" on page 43

SOURce:WCDMa:GEN<i>:PATTern:PCCPch <Pattern>
SOURce:WCDMa:GEN<i>:PATTern:SCCPch <Pattern>
SOURce:WCDMa:GEN<i>:PATTern:PICH <Pattern>
SOURce:WCDMa:GEN<i>:PATTern:HSPDsch <Pattern>

Define the bit pattern transmitted as user information if the data type equals PAT (see
SOURce :WCDMa : GEN<i>:DATA: PCCPch etc.). The last mnemonic indicates the chan-

nel.

Parameters:

<Pattern> String to specify the pattern.
Range: up to 32 zeros and ones
*RST: '01'

Example: See Specifying Channel Table Entries

Firmware/Software: V1.0.4.11
Options: R&S CMW-KG401 required for HS-PDSCH

Manual operation: See "Data / Pattern" on page 43

2.5.10 OCNS Channels

The following commands configure the Orthogonal Channel Noise Simulator (OCNS)

channels.

SOURCE:WCDMa:GEN<I>IOCNSIUSE ... ..ot e e e e e e e e e eas 76
SOURCe:WCDMa:GEN<I>IOCNS LEVEI?. ...t eas 76
SOURCE:WCDMa:GEN<IS>IOCNS: TYPE.. ittt s e e s e s e s e e e ens 76
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SOURce:WCDMa:GEN<i>:0OCNS:USE <Enable>

Activates or deactivates the OCNS channels.

Parameters:
<Enable> OFF | ON
*RST: ON
Example: See Specifying OCNS Settings

Firmware/Software: V1.0.4.11
Manual operation: See "OCNS Level / Type" on page 43

SOURce:WCDMa:GEN<i>:OCNS:LEVel?
Queries the total OCNS channel power (relative to the base level of the generator).

Return values:
<Level> Range: -17dB to 0dB
Default unit: dB

Example: See Specifying OCNS Settings
Usage: Query only
Firmware/Software: V1.0.4.11

Manual operation: See "OCNS Level / Type" on page 43

SOURce:WCDMa:GEN<i>:OCNS:TYPE <Standard>

Defines the type of OCNS channels to be generated, see chapter 2.2.4, "Orthogonal
Channel Noise Simulator (OCNS)", on page 27.

Parameters:
<Standard> R99 | R5
*RST: R99
Example: See Specifying OCNS Settings

Firmware/Software: V1.0.4.11

Manual operation: See "OCNS Level / Type" on page 43

2.5.11 Transport Channel Settings

The following commands configure the transport channel.

SOURCE:WCDMAa:GENSIZIDCH. ... iiiiiiie ettt e et e e e st e e s e e e eaa e s easesaaasesannerens 77
SOURCE:WCDMaA: GENSIZ DT CH D AT A et e s ra e s e araeaanens 77
SOURCE:WCDMaA:GENSIZ DT CH P AT T N ettt r e e e e s e e enenanens 77
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SOURce:WCDMa:GEN<i>:DCH <Model>

Defines the type of the transport channel (DCH model). See also chapter 2.2.3, "Dedi-
cated Channel Models", on page 24.

Parameters:

<Model> R12 | R64 | R144 | R384 | BD1 | BD2 | BD3 | S1K7 | S2K5 | S3K4 |
S13K
R12 | ... | R384: RMC 12.2 kbps, 64 kbps, 144 kbps, 384 kbps
BD1 | BD2 | BD3: BTFD Rate 1, 2, 3
S1K7 | ... | $13K: SRB 1.7 kbps, 2.5 kbps, 3.4 kbps, 13.6 kbps
*RST: R12

Example: See Specifying DCH and DPCCH Settings

Firmware/Software: V1.0.4.11

Manual operation: See "DCH Model" on page 45

SOURce:WCDMa:GEN<i>:DTCH:DATA <Data>

Defines the type of data transmitted as user information on the DTCH.

Parameters:

<Data> ALLO | ALL1 | PAT | PN9 | PN11 | PN15 | PN16 | PN20 | PN21 |
PN23
ALLO: zeros only
ALL1: ones only
PAT: pattern defined via SOURce : WCDMa : GEN<1i>:DTCH:
PATTern
PN9 | ... | PN23: pseudo-random bit sequences generated with the
indicated number of shift-register stages
*RST: ALL1

Example: See Specifying DCH and DPCCH Settings

Firmware/Software: V1.0.4.11

Manual operation: See "DTCH Data / Pattern" on page 46

SOURce:WCDMa:GEN<i>:DTCH:PATTern <Pattern>

Defines the bit pattern transmitted as user information on the DTCH if the data type equals
PAT (see SOURce:WCDMa : GEN<i>:DTCH:DATA on page 77).

Parameters:

<Pattern> String to specify the pattern
Range: up to 32 zeros and ones
*RST: '01'

Example: See Specifying DCH and DPCCH Settings

Firmware/Software: V1.0.4.11
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Manual operation: See "DTCH Data / Pattern" on page 46

DPCCH Settings

The following commands configure the Dedicated Physical Control Channel (DPCCH).

SOURCE:WCDMa:GENSIZIFDPCHR. ...cuiiieieeee et e e e e e e e aae e e e eeeeean 78
SOURCE:WCDMa:GENSIZTFC L uvuttutuuiiieiereeeeeeeieeieeeeersrnsiaaeieseeeeeseseererrssrsrnnneeeaeees 78
SOURCE:WCDMa:GENSIZ TP C SET .. ittt iiiiiii et e s e et e e e e e e een 79
SOURCce:WCDMa:GEN<i>:TPC:PRECONItION.......ieiiiriieeeiiiiieeeeeieeeeeereeeeeere e e e eeiae e eananes 80
SOURCE:WCDMa:GEN<IZ: TP I PEXECULE.....iuiiiii et et eee et e e e e e aenas 80
SOURCE: W CDMaA: GEN SIS TP C ST AT 2 ittt ettt e et e e s e e e enaenes 80
SOURCe:WCDMa:GEN<ISTPCIMODE.......i ittt e e 81
SOURCE:WCDMa:GENSI> TPCPATTEIM....cciteieeereritiiieiaieieieeeeeeeeeeeeeerreesstsrareaaeaaeens 81
SOURce:WCDMa:GEN<i>:TPCSet:PRECONItioN:SINGIE.......uceieeeeeeieeeriiieeeieeeeeeeeeevanneeen 81
SOURCce:WCDMa:GEN<i>:TPCSet:PRECoNdition:CONTINUOUS......ccvvvuiiiieiieiieieeieeeeieee e 81
SOURce:WCDMa:GEN<i>:TPCSet:PRECONdition:PHUP........ccveiiiiieieieeceeeeeeere e 81
SOURce:WCDMa:GEN<i>:TPCSet:PRECoNdition:PHDOWN.......ccceviiiiiiiieiieiieiceceeeeeeeaeenes 81
SOURCce:WCDMa:GEN<i>:TPCSet:PCONFig:TSEF......cou ettt 82
SOURce:WCDMa:GEN<i>:TPCSet:PCONTFIG:TSGH....cceuuuuaieieeeeeeieeieiieaae e e e e e ee e 82
SOURce:WCDMa:GEN<i>:TPCSet:PCONfig:TSSEGMENt....cceeeeeeeeieeiriiiieieeeeeeeeeeeerereeeenn 82
SOURce:WCDMa:GEN<i>:TPCSet:PCONfig:PHUP.......ciiiiiei e 83
SOURce:WCDMa:GEN<i>:TPCSet:PCONTfig:PHDOWN........coeetriieeieiiieeeieeiceeeeeneeeeeteeeeeenanss 83
SOURCce:WCDMa:GEN<i>:POFFSEt:PILOL. ...ttt e e e e e e 83
SOURCEe:WCDMa:GEN<I>:POFFSETPC. ..ttt ettt r e e e e e 83
SOURCe:WCDMa:GEN<i>:POFFSEETFCH. ...t eaes 83

SOURce:WCDMa:GEN<i>:FDPCh <Enable>

Activates or deactivates the F-DPCH. Activating the F-DPCH overrides the selected DCH
model (see SOURce : WCDMa : GEN<1i>:DCH on page 77) and configures the dedicated
channel as fractional DPCH.

Parameters:
<Enable> OFF | ON
*RST: OFF
Example: See Specifying HSDPA Settings

Firmware/Software: V1.0.4.11
Options: R&S CMW-KG401
Manual operation: See "F-DPCH (Option R&S CMW-KG401)" on page 47

SOURce:WCDMa:GEN<i>:TFCI <Value>

Defines a value to be transmitted in the TFCI field if a TFCI is present in the DPCCH
(depends on the DCH Model selected via SOURce : WCDMa : GEN<i>: DCH).

A query returns the selected value and indicates additionally whether a TFCl is present.

|
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Parameters:
<Value> Range: 0 to 1023
*RST: 3

Return values:
<Enable> OFF | ON

ON: The selected <Value> is transmitted in the TFCI field.
OFF: The TFCI field is filled by DTX bits.

*RST: ON
Example: See Specifying DCH and DPCCH Settings
Firmware/Software: V1.0.4.11

Manual operation: See "TFCI" on page 47

SOURce:WCDMa:GEN<i>:TPC:SET <SetType>
Selects the active TPC setup. A query returns also properties of the active setup.

Parameters:
<SetType> ALTernating | ALL1 | ALLO | SALT | SAL1 | SALO | CONTinuous |
TSE | TSF | TSEF | TSGH | PUP | PDOWnN

ALTernating: Alternating

ALL1: All 1

ALLO: All O

SALT: Single Pattern + Alternating
SALA1: Single Pattern + All 1
SALO: Single Pattern + All 0
CONTinuous: Continuous Pattern
TSE: TPC Test Step E

TSF: TPC Test Step F

TSEF: TPC Test Step EF

TSGH: TPC Test Step GH

PUP: Phase Discontinuity Up
PDOWNn: Phase Discontinuity Down

*RST: ALT

Return values:
<PreCondition> NONE | ALTernating | MAXPower | MINPower

Precondition of the active setup
NONE: no precondition

ALTernating: alternating bit sequence
MAXPower: maximum transmit power
MINPower: minimum transmit power

<PConfig> Active setup configuration information. The content depends on
the setup type:
single and continuous patterns: user defined pattern
phase discontinuity: number of repetitions
test step EF, GH: number of 0 bits for step E or G
others: presentation of the fixed pattern

|
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<Trigger> ONCE | PERIodic

Type of generated trigger signal, see chapter 2.2.8.5, "Generating
TPC Trigger Signals", on page 36

Example: See Specifying DCH and DPCCH Settings

Firmware/Software: V1.0.15.0
VV2.1.20: setup TSEF and TSGH added

Manual operation: See "TPC Settings > Active TPC Setup" on page 48

SOURce:WCDMa:GEN<i>:TPC:PRECondition

Reach the precondition defined for the active TPC pattern setup. Corresponds to pressing
the "Precond." button.

Example: See Specifying DCH and DPCCH Settings
Usage: Event
Firmware/Software: V1.0.4.11

Manual operation: See "TPC Settings > TPC Control" on page 48

SOURce:WCDMa:GEN<i>:TPC:PEXecute
Executes the active TPC pattern setup. Corresponds to pressing the "Execute" button.

For pattern setups with precondition it is recommended to press the "Precond." button
first (SOURce : WCDMa : GEN<i>: TPC: PRECondition).

Example: See Specifying DCH and DPCCH Settings
Usage: Event
Firmware/Software: V1.0.4.11

Manual operation: See "TPC Settings > TPC Control" on page 48

SOURce:WCDMa:GEN<i>:TPC:STATe?
Queries the current state of the TPC pattern transmission.

Return values:
<State> IDLE | CONTinuous | SINGle | ALTernating | MAXPower |
MINPower | TRANSsition

IDLE: generator switched off

CONTinuous: transmitting user defined continuous pattern
SINGIe: transmitting a single user defined pattern
ALTernating: transmitting alternating pattern

MAXPower: maximum power reached

MINPower: minimum power reached

TRANSsition: transition to a state, e.g. to maximum power

*RST: IDLE
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Example: See Specifying DCH and DPCCH Settings
Usage: Query only
Firmware/Software: V1.0.10.1

Manual operation: See "TPC Settings > TPC State" on page 48

SOURce:WCDMa:GEN<i>:TPC:MODE <Mode>

Defines the power control algorithm and the TPC step size configured at the UE.

Parameters:
<Mode> A2S1| A1S1 | A1S2
A281: algorithm 2, step size 1 dB
A181: algorithm 1, step size 1 dB
A1S2: algorithm 1, step size 2 dB
*RST: A1S1
Example: See Specifying DCH and DPCCH Settings

Firmware/Software: V1.0.4.11

Manual operation: See "TPC Settings > Alg. / Step Size" on page 48

SOURce:WCDMa:GEN<i>:TPC:PATTern <Pattern>

Sets the "User Defined Pattern" to be used for "Single Pattern" and "Continuous Pattern".

Parameters:
<Pattern> String to specify the pattern
Range: up to 60 zeros and ones
*RST: '00000000001111111111°
Example: See Specifying DCH and DPCCH Settings

Firmware/Software: V1.0.4.11

Manual operation: See "TPC Settings > User Defined Pattern" on page 49

SOURce:WCDMa:GEN<i>:TPCSet:PRECondition:SINGle <Condition>
SOURce:WCDMa:GEN<i>:TPCSet:PRECondition:CONTinuous <Condition>
SOURce:WCDMa:GEN<i>:TPCSet:PRECondition:PHUP <Condition>
SOURce:WCDMa:GEN<i>:TPCSet:PRECondition:PHDown <Condition>

Select the preconditions for the TPC patterns "Single Pattern”, "Continuous Pattern”,
"Phase Discontinuity Up" and "Phase Discontinuity Down".
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Parameters:
<Condition> NONE | ALTernating | MAXPower | MINPower

NONE: no precondition (only for "Continuous Pattern")
ALTernating: alternating bit sequence

MAXPower: maximum transmit power

MINPower: minimum transmit power

*RST: ALT (for CONTinuous: NONE)
Example: See Specifying DCH and DPCCH Settings
Firmware/Software: V1.0.15.0
Manual operation: See "TPC Settings > TPC Setup" on page 49

SOURce:WCDMa:GEN<i>:TPCSet:PCONfig:TSEF <Length>

Defines the number of 0 bits to be sent before the all 1 pattern is started for TPC setup
"TPC Test Step EF".

Parameters:
<Length> Range: 1 to 170
*RST: 120
Example: See Specifying DCH and DPCCH Settings

Firmware/Software: V2.1.20

Manual operation: See "TPC Settings > TPC Setup" on page 49

SOURce:WCDMa:GEN<i>:TPCSet:PCONfig:TSGH <Length>

Defines the number of 0 bits to be sent before the all 1 pattern is started for TPC setup
"TPC Test Step GH".

Parameters:
<Length> Range: 1 to 170
*RST: 80
Example: See Specifying DCH and DPCCH Settings

Firmware/Software: V2.1.20

Manual operation: See "TPC Settings > TPC Setup" on page 49

SOURce:WCDMa:GEN<i>:TPCSet:PCONfig:TSSegment <Enable>

Enables or disables segmentation for test steps E, F, G and H.

Parameters:
<Enable> OFF | ON
*RST: OFF
Example: See Specifying DCH and DPCCH Settings

Firmware/Software: V2.1.20
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Manual operation: See "TPC Settings > TPC Setup" on page 49

SOURce:WCDMa:GEN<i>:TPCSet:PCONfig:PHUP <Repetition>
SOURce:WCDMa:GEN<i>:TPCSet:PCONfig:PHDown <Repetition>

Define the number of times the pattern shall be repeated for Phase Discontinuity Up/
Down.

Parameters:
<Repetition> Range: 1 to 13
*RST: 13
Example: See Specifying DCH and DPCCH Settings

Firmware/Software: V1.0.15.0
Manual operation: See "TPC Settings > TPC Setup” on page 49

SOURce:WCDMa:GEN<i>:POFFset:PlLot <Power>
SOURce:WCDMa:GEN<i>:POFFset:TPC <Power>
SOURce:WCDMa:GEN<i>:POFFset:TFCI <Power>

Define the relative power of the control parts of the DPCH compared to the power in the
data part (see SOURce :WCDMa : GEN<i>:LEVel:DPCH on page 64).

Parameters:
<Power> Range: 0dB to 6dB
*RST: 0dB
Default unit: dB
Example: See Specifying DCH and DPCCH Settings

Firmware/Software: V1.0.4.11

Manual operation: See "Power Control Bits" on page 49

HSDPA Settings

The following commands configure the High Speed Downlink Packet Access (HSDPA).
SOURce:WCDMa:GEN<i>:HSDPa:FRCHaANNEL. ... .. 83
SOURce:WCDMa:GEN<i>:HSDPa:RVERSION. ....cccuuiiiiiiiiieeiiiiieeeeieeeeeeenee e e eenn e e e enneeeeeananes 84
SOURCce:WCDMa:GEN<i>HSDPA:UEID.......cuuuuuuuuaaaiaineeeeeeeeesaeeeeeeeeeeeeeeeeeeeesnnnnnnnnn s 84
SOURce:WCDMa:GEN<i>:HSDPa:USFRAMES.........cciitiiuiiiiiiiiiie e e 85

SOURce:WCDMa:GEN<i>:HSDPa:FRCHannel <HSet>

Selects the H-Set defining the properties of the fixed reference channel.
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Parameters:
<HSet> H1P | H1Q | H2P | H2Q | H3P | H3Q | H4P | H5P

H1P: H-Set 1, QPSK
H1Q: H-Set 1, 16QAM
H2P: H-Set 2, QPSK
H2Q: H-Set 2, 16QAM
H3P: H-Set 3, QPSK
H3Q: H-Set 3, 16QAM
H4P: H-Set 4, QPSK
H5P: H-Set 5, QPSK

*RST: H1P
Example: See Specifying HSDPA Settings
Firmware/Software: V1.0.4.11
Options: R&S CMW-KG401

Manual operation: See "Fixed Reference Channel" on page 50

SOURce:WCDMa:GEN<i>:HSDPa:RVERsion <Value>
Defines the redundancy version for coding of the HS-DSCH.

Parameters:
<Value> Range: 0 to 7
*RST: 0
Example: See Specifying HSDPA Settings

Firmware/Software: V1.0.4.11
Options: R&S CMW-KG401

Manual operation: See "Redundancy Version" on page 50

SOURce:WCDMa:GEN<i>:HSDPa:UEID <ID>
Defines the UE identification to be transmitted via the HS-SCCH.

Parameters:
<ID> Range: 0 to 65535
*RST: 0
Example: See Specifying HSDPA Settings

Firmware/Software: V1.0.4.11
Options: R&S CMW-KG401

Manual operation: See "UE ID" on page 50
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SOURce:WCDMa:GEN<i>:HSDPa:USFRames <Filling>

Defines the transmission in the gaps (unscheduled subframes) between consecutive HS-
SCCH and HS-PDSCH subframes allocated to the UE.

Parameters:

<Filling> DD | DTX
DD: transmission of dummy data
DTX: discontinuous transmission (power off)
*RST: DD

Example: See Specifying HSDPA Settings

Firmware/Software: V1.0.4.11
Options: R&S CMW-KG401

Manual operation: See "Unscheduled Subframes" on page 50

HSUPA Settings

The following commands configure the downlink channels that are related to High Speed
Uplink Packet Access (HSUPA).

SOURCE:WCDMa:GEN<ISHSUPQ: CTY P ...ttt ettt ea e 85
SOURCE:WCDMa:GEN<IZHSUPA: T Tl ceeeeeeeeee ettt et e e e e e e e e e ean 86
SOURCce:WCDMa:GEN<i>:HSUPA:EHICH:SINDEX......ccueeeereeeeeeeieieeeeieeeeneeeeeeeraeeeennneeens 86
SOURCce:WCDMa:GEN<i>:HSUPa:EHICh:MODE........ccttitiiiiieeieeieeeeeeeeeeiee e see s sae e enens 86
SOURce:WCDMa:GEN<i>:HSUPA:EHICh:PATTEM....c.cetueieeieeiiiieeeeeriiieeeeeraaeeeerenneeeeeennanns 87
SOURce:WCDMa:GEN<i>HSUPQ:ERGCH:SINDEX.....ccotieiiieiieiiierieiieieeeerieeenreeeneesenenennenes 87
SOURce:WCDMa:GEN<i>:HSUPa:ERGCH:MODE........cccttiiiiiiiieeieieeeee e enes 87
SOURce:WCDMa:GEN<i>HSUPa:ERGCHh:PAT TEIN. ..ttt enas 88

SOURce:WCDMa:GEN<i>:HSUPa:CTYPe?
Queries the type of the transmitting cell.

Return values:

<CellType> SERVing | NSERving
SERVing: serving cell
NSERving: non-serving cell

*RST: SERV
Example: See Specifying HSUPA Settings
Usage: Query only
Firmware/Software: V1.0.4.11
Options: R&S CMW-KG401

Manual operation: See "Cell Type" on page 51
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SOURce:WCDMa:GEN<i>:HSUPa:TTI <TTI>

Defines the Transmission Time Interval (TTI) of the E-DCH.

Parameters:
<TTl> T2 | T10
T2: 2 ms
T10: 10 ms
*RST: T10
Example: See Specifying HSUPA Settings
Firmware/Software: V1.0.4.11
Options: R&S CMW-KG401

Manual operation: See "TTI" on page 51

SOURce:WCDMa:GEN<i>:HSUPa:EHICh:SINDex <Sequencelndex>

Defines the index of the E-HICH signature sequence used to separate the E-HICH chan-
nel from the E-RGCH.

Parameters:
<Sequencelndex> Range: 0 to 29
*RST: 0
Example: See Specifying HSUPA Settings
Firmware/Software: V1.0.4.11
Options: R&S CMW-KG401

Manual operation: See "E-HICH — Sequence Index" on page 51

SOURce:WCDMa:GEN<i>:HSUPa:EHICh:MODE <Mode>

Defines the HARQ acknowledgement indicator sequence to be transmitted via the E-
HICH to the UE.

Parameters:
<Mode> AACK | ANACK | ALTacknack | ALTNackack | PATTern

AACK: all ACK

ANACKk: all NACK

ALTacknack: alternating ACK NACK

ALTNackack: alternating NACK ACK

PATTern: pattern defined via SOURce : WCDMa : GEN<1>:
HSUPa:EHICh:PATTern

*RST: AACK
Example: See Specifying HSUPA Settings
Firmware/Software: V1.0.4.11

Options: R&S CMW-KG401
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Manual operation: See "E-HICH — Mode / Pattern" on page 51

SOURce:WCDMa:GEN<i>:HSUPa:EHICh:PATTern <Pattern>

Defines the pattern to be transmitted as HARQ acknowledgement indicator sequence if
the data type equals PATT (see SOURce : WCDMa : GEN<1i>:HSUPa:EHICh:MODE

on page 86).

Parameters:

<Pattern> String to specify the pattern
Range: up to 32 hyphens and ones (- = NACK, 1 = ACK)
*RST: "'

Example: See Specifying HSUPA Settings

Firmware/Software: V1.0.4.11
Options: R&S CMW-KG401
Manual operation: See "E-HICH — Mode / Pattern" on page 51

SOURce:WCDMa:GEN<i>:HSUPa:ERGCh:SINDex <Sequencelndex>

Defines the index of the E-RGCH signature sequence used to separate the E-HICH
channel from the E-RGCH.

Parameters:
<Sequencelndex> Range: 0 to 39
*RST: 1
Example: See Specifying HSUPA Settings

Firmware/Software: V1.0.4.11
Options: R&S CMW-KG401

Manual operation: See "E-RGCH — Sequence Index" on page 52

SOURce:WCDMa:GEN<i>:HSUPa:ERGCh:MODE <Mode>

Defines the relative grant sequence to be transmitted via the E-RGCH to the UE.
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Parameters:
<Mode> HOLD | UP | DOWN | DHUP | DHOLd | UHDown | HDOWn |
PATTern

HOLD: all Hold

UP: all Up

DOWN: all Down

DHUP: alternating Down Hold Up

DHOLJ: alternating Down Hold

UHDown: alternating Up Hold Down

HDOWN: alternating Hold Down

PATTern: pattern defined via SOURce : WCDMa : GEN<1>:
HSUPa:ERGCh:PATTern

*RST: HOLD
Example: See Specifying HSUPA Settings
Firmware/Software: V1.0.4.11
Options: R&S CMW-KG401
Manual operation: See "E-RGCH — Mode / Pattern" on page 52

SOURce:WCDMa:GEN<i>:HSUPa:ERGCh:PATTern <Pattern>

Defines the pattern to be transmitted as relative grant sequence if the data type equals
PATT (see SOURce :WCDMa : GEN<i>:HSUPa: ERGCh : MODE on page 87).

Parameters:
<Pattern> String to specify the pattern
Range: up to 32 zeros, ones and hyphens (0 = Hold, 1 = Up,
- = Down)
*RST: ‘0’
Example: See Specifying HSUPA Settings
Firmware/Software: V1.0.4.11
Options: R&S CMW-KG401

Manual operation: See "E-RGCH — Mode / Pattern" on page 52

List of Commands

ROUTe:WCDMa:GEN<i>:SCENAINO:SALONE. ........ooiiiiiiiiiteiie ettt ettt ee et eeesieeesteeaneeesaeeenseenneas 58
ROUTE:WCDMa:GEN<SISISCENAIIO?......ccouiiiiiieeiiie ettt ettt et et e e st e e sseeeeseeesnseesseeesseeesnseesnneeannas 58
ROUTE:WCDMAIGENSIS?....cc ittt ettt et et e et e e bt e et e e be e e teeeseeesbeesnseessseeenbeeenseesnseesnseesnseeanns 59
SOURCE:WCDMa:GENSIZIBAND.........ooiiiiiiieiiieeiee ettt et e st et eeteeeseeesbeesaseeeseeesseeeseeaeseeesneeensenanns 60
SOURCce:WCDMa:GEN<i>:CCODE:CONFICE?.......ueiieiiiie et se e e e e et e e s sneaeaessaeeeesnneeeeennnes 68
SOURCce:WCDMa:GEN<i>:CCODEIDPCH.........ciiiiiiiieitit ettt n et etee e 67
SOURCce:WCDMa:GEN<i>:CCODEIEAGCN. .......oiitiiiiiieitit ettt ettt b et etee e 67
SOURCce:WCDMa:GEN<i>:CCODEIEHICN. ..ottt sae e tee e 67
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SOURCce:WCDMa:GEN<i>:CCODEIERGCN........ccuiiiitiieciiie ettt ettt e s eeaeessae e
SOURCe:WCDMa:GENSI>ICCODEIHSPA . ...ttt ettt e et e e et e e e s nae e e snreeesnseeeeannaeeeannes
SOURce:WCDMa:GEN<i>:CCODe:HSPDsch

SOURCce:WCDMa:GEN<i>:CCODEIHSSCCN......ciiiiiiiiiiieiieie ettt ettt sine e
SOURCce:WCDMa:GEN<i>:CCODEIPCCPCRTY..... . ittt ettt ettt e st e e snneesbee e 68
SOURCce:WCDMa:GEN<i>:CCODEIPCPICRTY. ... .ttt sttt b et e e ebeesneeenes 68
SOURCce:WCDMa:GEN<I>ICCODEIPICH. .......ooiiiii ettt et saeeenree e 67
SOURCce:WCDMa:GEN<i>:CCODEISCCPCN... ..ottt ettt ettt sttt e b e et e e e e snbeeanea e 67
SOURCce:WCDMa:GEN<i>:CCODEISCPICH. ...ttt ettt tee e ebe e aeeeeseeebeeenea e 67
SOURCce:WCDMa:GEN<i>:CCODEIWECDME. ... ...cciiiiiiiaiiie ettt ettt et eeeteeeeneeesaeeeerea e 67
SOURCe:WCDMa:GEN<I>:DATAIHSPDSCR. ...ttt ettt e ene e e sneeensea e 74
SOURce:WCDMa:GEN<i>:DATA:PCCPch

SOURCe:WCDMa:GENSIZDATAIPICH. ......ooiiiee ettt sate e saeeeenseesnneeeseaenns
SOURce:WCDMa:GEN<i>:DATA:SCCPch

SOURCE:WCDMAa:GENSIZIDCH.......eiiiiiiiie ittt e et e et e e stae e e seseeeessaeeeetaeeeanseeeesnseeeanseeeanneeeannnen 77
SOURCe:WCDMa:GENSIZIDTCHIDATA. ..ottt ettt ettt b e sbe e b e b e e saneenee 77
SOURCe:WCDMa:GEN<IZIDTCHIPATTEIN ...ttt ettt siee e 77
SOURCE:WCDMa:GENSIZIFDPCR. ...ttt ettt ettt e b ettt esnbeenteeanne 78
SOURce:WCDMa:GEN<i>:HSDPa:FRCHANNEL...........coiiiiiiiiiiiiieiee ettt 83
SOURCce:WCDMa:GEN<i>HSDPa:RVERSION.......cc..iiiiiiiieiiieiit ettt sttt st eeeee st e sneeenes 84

SOURce:WCDMa:GEN<i>:HSUPQ:EHICh:MODE............cooiiiiieieeie ettt seee e 86
SOURce:WCDMa:GEN<i>:HSUPQ:EHICh:PATTEMN.......oiiiiiiiii ettt 87
SOURCce:WCDMa:GEN<i>:HSUPQ:EHICH:SINDEX.......c.ceeiiieiiieeiieeiieeetieeeiieesteeseeeeaeeesreessseeesnaeesnneesnseeanns 86
SOURce:WCDMa:GEN<i>:HSUPa:ERGCHIMODE.............ccciiiiiieeiie ettt enee e 87
SOURCce:WCDMa:GEN<i>:HSUPQ:ERGCH:PATTEM........eiiiiiiie et esee e eee e tee e stee e e e neeeennneeesnees 88
SOURce:WCDMa:GEN<i>:HSUPQ:ERGCH:SINDEX........ciiiuiiiiiiiieiiie ettt ettt et iee e 87

SOURce:WCDMa:GEN<i>:HSUPa:TTI
SOURce:WCDMa:GEN<i>:LEVel:ADJust

SOURCe:WCDMa:GEN<IZILEVEEAPOWET?........ooiiiiieiie ettt ettt sttt b e sne e nseesnneenseeanne 65
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What's New in this Revision

3 WCDMA Multi Evaluation Measurement

The WCDMA multi evaluation measurement provides TX tests on WCDMA FDD uplink
signals and an RX test (Bit Error Rate and Block Error Ratio). The TX tests cover the
following UE transmitter properties:

e UE output power and power steps

e Modulation accuracy (EVM, phase error, magnitude error, frequency error, 1/Q origin
offset and 1/Q imbalance)

e Phase discontinuity

e Spectrum emissions (ACLR and spectrum emission mask)

e Code Domain Power (CDP) and Code Domain Error (CDE)

Many of the tests and conformance requirements are specified in 3GPP TS 34.121-1,

"Universal Mobile Telecommunications System (UMTS); User Equipment (UE) conform-
ance specification; Radio transmission and reception (FDD)".

The multi evaluation measurement requires option R&S CMW-KM400.

3.1 What's New in this Revision

This revision describes version 3.0.30 and later of the WCDMA multi evaluation mea-
surement. Compared to version 3.0.20 it provides the following new features:

e Additional commands for channel configuration
(CONFigure:WCDMa:MEAS:UECHannels:...), see UE Signal Info

e When using a segment retrigger in list mode, the trigger source is configurable per
segment, see CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:
SEGMent<no>:SETup

Software Version

To check your R&S CMW software version, open the "Setup" dialog and click "HW/SW
Equipment". The initial software version for each remote control command is quoted in
the reference description.

3.2 General Description

The WCDMA multi evaluation measurement included in option R&S CMW-KM400 cap-
tures an uplink (UL) WCDMA signal and provides the TX measurement results over a
series of consecutive slots. The uplink signal may contain HSPA or HSPA+ channels if
the relevant option is installed: R&S CMW-KM401 for HSPA and additionally R&S CMW-
KM403 for HSPA+.

For RX measurements, a well defined downlink (DL) WCDMA signal has to be looped
back by the UE. This DL signal can be generated using the WCDMA generator (option
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3.21.2

General Description

R&S CMW-KG400) or an ARB file (option R&S CMW-KW400). The WCDMA multi eval-
uation measurement captures the resulting uplink WCDMA signal and provides RX mea-
surement results, under the assumption that all bit errors are caused by the RX part of
the UE.

The following sections describe how to perform and configure the measurement.

O VWEODMA TX TSt ciiiiitiiiiieeiiiiiie e e ettt e ettt e s sttt e e e st e e e s s aset e e e s seasseeeesseanneeeeas 93
®  WECDMA RX TSI e iuiiiieiiiii ettt sttt e e e sn e e sbre e e s sareeas 96
o Multi Evaluation List MOGE. ...t 97
o VWCDMA UL Signal Properties. ........u e eeeeeeiieiiaeiaeeeeeeeee e eee e 100
e Limit Settings and Conformance Requirements............ccccoiiiririieiees e, 103
o Measurement RESUILS..........ooo i 112
WCDMA TX Tests

TX tests have many characteristics in common. The following sections describe these
characteristics and show how to perform TX tests.

Test Setup

The external RF signal source (mobile station, signal generator etc.) is connected to one
of the RF input connectors (RF COM) at the front panel of the R&S CMW. No additional
cabling and no external trigger is needed.

The input level ranges of all RF COM connectors are identical.

See also: "RF Connectors" in the R&S CMW user manual, chapter "Getting Started"

RF signal flow
* i RF
| Trans-
o :{ --------------- mitter
Optional external

trigger signal
(to rear panel)

Fig. 3-1: Connecting an RF transmitter to the instrument

Measuring an Uplink WCDMA Signal

After connecting your WCDMA UE to the R&S CMW you have to adjust the following
analyzer settings to the properties of the analyzed UL WCDMA signal:

e The analyzer "Frequency"

e The "Expected Nominal Power" and (optional) a "User Margin" and "External Attenu-
ation". Recommended values: "Expected Nominal Power" = peak power of the UE
signal over the entire measurement range; "User Margin" = 0 dB (the smallest pos-
sible value ensures maximum dynamic range).

|
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General Description

For synchronization to the received signal and proper decoding, the "UE Signal Info"
settings in the configuration dialog must be in accordance with the measured signal. In
particular, ensure that the following parameters match up:

e The "Scrambling Code" and the "UL DPCCH Slot Format"

e The "UL Configuration”

e The information whether a DPDCH is configured or not ("UL DPDCH Available").

The R&S CMW can auto-detect the spreading factor of the DPDCH and of the E-DPDCHs
(for HSUPA) and the corresponding symbol rates.

With matching "UE Signal Info" settings, the R&S CMW is able to decode the WCDMA
UL signal and determine its slot timing. No additional measurement trigger is required.

Defining the Scope of the Measurement

The WCDMA multi evaluation measurement is a multislot application: The R&S CMW
can measure up to 120 consecutive WCDMA slots (8 frames) in a single measurement
cycle and store the measurement results for each slot. The total number n of slots per
measurement cycle is termed the "Measurement Length" (slots no. 0 to n —1).

Within this measurement interval, two individual slots are selected for a more detailed

analysis:

e The "Preselected Slot" is used for single slot measurements, e.g. to measure the
Adjacent Channel Leakage power Ratio (ACLR), the spectrum emissions, the code
domain monitor results and single slot modulation measurements (vs. chip results).

e For the multislot measurements statistical results are measured for all slots and are
displayed for one slot at a time, the "Slot Number (Table)". Statistical results are
relevant in particular if the "Measurement Length" is measured repeatedly.

Measurement Length: n {1 set of results per slot)
-

[ Slotno.0 | Slotno. 1 [ Slotno.2 | Slotno.3 |

te

| Preselected Slot: 1 | | Slot No. (Table): 3 |
Perform single slot Display statistical
measuremeants results for multisiot
measurements

Fig. 3-2: Preselected Slot and Slot Number (Table)

The "Preselected Slot" and the "Slot Number (Table)" are completely independent from
each other.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "System Overview

|
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N\ WCDMA frame synchronization

/ The trigger settings ensure WCDMA slot and frame synchronization with the analyzed
UL WCDMA signal. The "Measurement Length" can start with any WCDMA slot number,
see parameter "Synchronization" on page 137.

3.2.1.4 Parallel Signaling and Measurement

The multi evaluation measurement can be used in parallel to the WCDMA signaling
application (option R&S CMW-KS400), i.e. a connection to the UE can be set up by the
signaling application and the resulting uplink signal can be measured using the multi
evaluation measurement.

To use both applications in parallel, the combined signal path scenario must be activated
(see "Scenario = Combined Signal Path" on page 129). The signal routing and analyzer
settings are then configured by the signaling application only. The multi evaluation mea-
surement displays the corresponding signaling settings instead of its own settings. These
signaling settings can be configured both in the measurement GUI and in the GUI of the
signaling application. To configure the signal routing and analyzer settings via remote
commands, the commands of the signaling application have to be used.

The UE signal info settings are configured by the signaling application only. The multi
evaluation measurement displays the values determined by the signaling application as
"fixed" values. Most of these values cannot be configured at all. The UL scrambling code
can be configured in the signaling application. See also chapter 3.3.2.2, "UE Signal
Info", on page 132.

Additional signaling parameters can be accessed in the measurement GUI via hotkeys,
see chapter 3.3.2.6, "Additional Softkeys and Hotkeys", on page 143.

Select a trigger signal provided by the signaling application as trigger source.

3.2.1.5 Trigger Modes

The WCDMA multi evaluation measurement can be performed in the following trigger
modes (trigger source settings):

e Free Run (Standard): The measurement starts immediately after it is initiated. The
R&S CMW decodes the signal to derive its slot timing so that the "Measurement
Length" can start at a slot boundary of the UL WCDMA signal. This procedure is
repeated after each measurement cycle.

® Free Run (Fast Sync): Similar to "Free Run (Standard)", however, the R&S CMW
assumes that the frame period of the detected signal is close to the nominal 10 ms
WCDMA frame length. The timing is only corrected after each measurement cycle
using a faster algorithm, which results in faster continuous measurements.
If you experience problems with this trigger mode, use Free Run (Standard) instead.

e |F Power: With an internal IF power trigger, the measurement is triggered by the
power ramp of the received bursts. This trigger can be used if no continuous WCDMA
signal is available and a short signal burst has to be measured.

e |F Power (Sync):
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Similar to "IF Power", however, the R&S CMW tries to synchronize to the signal during
a full slot after the trigger event. This setting can be used to measure short signal
bursts where the beginning of the burst does not exactly coincide with a slot boundary.
The start of the measurement takes longer than with "IF Power".

e External Trigger A/B: External trigger signal fed in via TRIG A or TRIG B on the rear
panel of the instrument.

e Additional trigger modes: Other firmware applications, e.g. the WCDMA signaling
application (option R&S CMW-KS400) or the WCDMA generator (option R&S CMW-
KG400) may provide additional trigger modes. Refer to the documentation of the
corresponding firmware application for a description of these trigger modes.

For configuration see chapter 3.3.2.4, "Trigger Settings", on page 140.

3.2.2 WCDMA RX Tests

RX tests can be carried out in parallel to the TX tests. The following sections describe
how to perform RX tests.

3.2.21 Test Setup

The downlink RF generator signal of the R&S CMW is fed to the input of the DUT. The
R&S CMW measures the uplink signal. Most conveniently, a bi-directional connection
with a single coax cable is used. The DUT is connected to one of the RF input connectors
(RF COM) at the front panel of the R&S CMW. No additional cabling and no external
trigger is needed.

The input level ranges of all RF COM connectors are identical.

See also: "RF Connectors" in the R&S CMW user manual, chapter "Getting Started"

RS EIY

= =

Uplink RF signal

b}

]
]
A

<] DUT

.
Downlink RF signal

Fig. 3-3: Test setup for RX tests

3.2.2.2 Performing a WCDMA RX Test

For an RX measurement you need the WCDMA generator (option R&S CMW-KG400),

the UE and the WCDMA multi evaluation measurement. Generate a WCDMA downlink
signal, containing a Reference Measurement Channel (RMC) with an information bit rate
of 12.2 kbps transporting an all 1 pattern as data. Order the UE to loop back the received
data, using a test mode and measure the resulting uplink signal using the multi evaluation
measurement.
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The following settings are required for this scenario:

e Generator: In the transport channel settings select a 12.2 kbps RMC as DCH model.
Set the DTCH data to an all 1 pattern.

e UE: Select an appropriate test mode, so that the UE loops back the received data via
a 12.2 kbps RMC.

e Measurement: Select the DCCH TTI trigger signal provided by the generator as trig-
ger source. Enable the BER measurement (i.e. the view, by default it is deactivated).
Adjust the settings so that the uplink signal can be measured (see chapter 3.2.1.2,
"Measuring an Uplink WCDMA Signal", on page 93). Only full-slot measurements are
supported.

The measurement compares the received data with the expected all 1 pattern and pro-
vides the resulting error rates. One data block of the RMC contains 244 bits. They are
mapped to two radio frames (30 slots). For that reason the measurement length used for
RX measurements equals at least 30 slots. If a smaller value is set, 30 slots are measured
nevertheless (see parameter "Measurement Length" on page 137).

Enable the BER view only when needed. It slows down the multi evaluation measurement
considerably.

Multi Evaluation List Mode

The WCDMA multi evaluation list mode requires option R&S CMW-KMO012. In this mode
the measurementinterval is subdivided into segments, according to the expected nominal
power and frequency steps of the user equipment (UE) under test.

List Mode Configuration

Each segment contains an integer number of timeslots and is measured at constant
analyzer settings (i.e. at constant expected nominal power and RF frequency). The figure
below shows a series of four segments with different lengths, powers and frequencies.
Orange rectangles depict measured timeslots.

IF power trigger event Exo powerffrea. 3
Exp. powerifreq. 1 r
S Exp. power/fre 3
‘ Exp. powerffreq. 4
- Time
Segment no. 1 Segment no. 2 Segment no. 3 Segment no. 4

In list mode the R&S CMW can measure code domain, modulation and spectrum results.
The measured quantities can be enabled or disabled individually for each segment.

In addition to segments with enabled measurements (active segments), the R&S CMW
can also capture segments without any enabled measurements (inactive segments).
Inactive segments are useful for time-consuming UE reconfiguration. For that purpose
you define alternating active and inactive segments. During the active segments you

|
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perform measurements. During the inactive segments you reconfigure the UE for the next
measured segment.

The R&S CMW can capture up to 192000 timeslots (active plus inactive segments). It
can measure up to 6000 timeslots (active segments). An active segment may comprise
up to 1000 timeslots, an inactive segment up to 192000 timeslots.

Itis possible to measure all slots of an active segment or to exclude slots at the beginning
and/or the end of the segment. The evaluation offset specifies how many slots are exclu-
ded at the beginning of each segment. The statistical length defines the number of slots
to be measured. The "current" result of a segment refers to the last measured slot of the
statistical length. Additional statistical values (average, minimum, maximum and stand-
ard deviation) are calculated for the entire statistical length. The following figure provides
a summary.

The modulation results provide also the UE power per segment. Additionally a UE power
vs. slot measurement allows to measure the UE power per slot. It can be enabled/disa-
bled per segment. If enabled, it measures all slots of the segment. Similarly, the phase

discontinuity vs. slot measurement provides one phase discontinuity result per slot.

Trigger event

+——» Spectrum measurement: Statistical length = 2
Eval. offset

3 slots Modulation measurement: Statistical length = 11
[=] - o o3 =t
sl |nlilea||=l|le|]|le||=||la||le||[~|]~]||[—||—]||+ =
S||5||B|iB ‘i \ ‘ﬁ 8|5 \ ‘i S|l8||8||B||B||B|||B
W (5] (73] w w w w w (73] (73] w wr w w w w o
- - Time

15 timeslots in segment 1

If two consecutive segments are measured at different RF frequencies or expected pow-
ers, the R&S CMW changes the analyzer settings in the last timeslot of the first segment.
This usually impairs the accuracy of the measurement results for this last slot (see seg-
ments 1, 3 and 4 in the figure below). It is recommended to exclude these slots from the
statistical length. UE power vs. slot measurements exclude these slots automatically and
return NCAP as result. In the figure below segment 2 and segment 3 have the same
analyzer settings, so that the last slot of segment 2 can be measured accurately.

If a slot cannot be measured accurately because of overflow (third slot of segment 1 in
the figure), low signal or synchronization error and Measure on Exception is "Off", the
results of the entire segment are INValid. The error cause is reported by the reliability
indicator and the return code included in the measurement results. To identify the slot
causing problems you may use the UE power vs. slot measurement. This measurement
returns the error cause as measurement result of the corresponding slot.

|
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Results impaired Results impaired by change of
E

IF power trigger event by overflow frequency / expected power

Exp. powerffreq. 1 »
Xp. poweriireq Exp. power/freq. 2 = Exp. powerifreq. 3

Exp. powerffreq. 4

Segment no. 1 Segment no. 2 Segment no. 3 Segment no. 4

Trigger modes

A list mode measurement can either be triggered only once, or it can be retriggered at
the beginning of specified segments.

In "Once" mode a trigger event is only required to start the measurement. As a result the
entire range of segments is measured without additional trigger event. The trigger is
rearmed after the measurement has been finished. Specified retrigger flags are ignored.

The "Once" mode is recommended for UL signals with accurate timing over the entire
range of segments.

In "Segment"” mode the retrigger flag of each segment is evaluated. It defines whether
the measurement waits for a trigger event before measuring the segment, or not. Ret-
riggering the measurement is recommended if the timing of the first slot of a segment is
inaccurate, e.g. because of signal reconfiguration at the UE. Furthermore retriggering
from time to time can compensate for a possible time drift of the UE. The retrigger flag
of the first segment of the measurement is always ignored (implicitly set to ON).

In the example shown below the "Segment" mode is enabled. The retrigger flag is OFF
for the second segment and ON for the third segment. Thus the measurement stops when
the first and second segment have been captured and waits for a trigger event before
capturing the third segment.

Trigoer event Trigaer event

\/ \

Retrigger flag Retrigger flag Trigger] Retrigger flag
ignored QOFF armed OM
HHHHHHHHHH%J”””W}
- P .JI ;'I -+ Timg
Segment no. 1 Segment no, 2 Segment no. 3

The list mode is essentially a single-shot remote control application. When a measure-
ment is initiated in list mode, all defined segments are measured once. Afterwards the
results can be retrieved using FETCh commands. The parameters in the figures are set
by means of the following remote control commands:

|
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Parameters SCPI commands

Activate / deactivate list mode | CONFigure:WCDMa:MEAS<i>:MEValuation:LIST

Number of segments CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:COUNt
Timeslots per segment, CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:SEGMent<no>:
power and frequency SETup

Evaluation offset CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:EOFFset
Statistical length CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:SEGMent<no>:

MODulation etc.

Select trigger mode TRIGger :WCDMa :MEAS<i>:MEValuation:LIST:MODE

Retrieve results FETCh:WCDMa :MEAS<i>:MEValuation:LIST:SEGMent<no>:...
FETCh:WCDMa :MEAS<i>:MEValuation:LIST:...

See chapter 3.5.3.32, "List Mode Results (One Segment)", on page 247,
chapter 3.5.3.33, "List Mode Results (All Segments, One Result)",

on page 253 and chapter 3.5.3.34, "List Mode Results (All Segments,
Result Groups)", on page 266.

The list mode can be deactivated via command (see table above) and also via the GUI:
1. Go to local using the corresponding hotkey.

The active list mode is indicated in the upper right corner of the current view by the
words "List Mode!".

2. Open the configuration dialog box and disable the list mode in section "Measurement
Control ".

Global and list mode parameters

The RF settings (expected power, RF frequency) and most of the "Measurement Control"
settings (timeslots per segment, statistical lengths, enable/disable results) are special list
mode settings. The R&S CMW ignores the corresponding "multi evaluation" parameters.
All other settings are taken from the multi evaluation measurement, e.g.:

e Measure on Exception
e Some "Modulation / CDP" settings, e.g. Measurement Period and Analysis Mode
e Trigger settings

3.2.4 WCDMA UL Signal Properties

This section describes the following selected topics related to WCDMA UL signal prop-

erties.

e Dedicated Physical Channels...........ooo oo 101
L I O F= 1o U= = Yo T @70 Yo [ S 101
L I @ 07T = 1 o T = 7= o £ 102
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3.2.4.1 Dedicated Physical Channels

There are five types of uplink dedicated physical channels, listed in the following table.
The third column indicates the Spreading Factor (SF) and for the (E-)DPCCH also the
channelization code. For the other channels the channelization code is variable. See also
chapter 3.2.4.2, "Channelization Codes", on page 101.

Table 3-1: Uplink dedicated physical channels

Channel type Purpose Properties
Dedicated Physical Control Channel Carries control information associated with the | SF = 256
(DPCCH) DCH.

C2s6, 0
Dedicated Physical Data Channel (DPDCH) | Carries the DCH transport channel. SF=4to

256
E-DCH Dedicated Physical Control Channel | Carries control information associated with the | SF = 256
(E-DPCCH) E-DCH.

Cosg, 1
E-DCH Dedicated Physical Data Channel (E- | Carries the E-DCH transport channel. SF=2to
DPDCH) 256
High Speed Dedicated Physical Control Carries uplink feedback signaling related to SF =256
Channel (HS-DPCCH) High Speed Downlink Shared Channel (HS-

DSCH) transmission.

3.2.4.2 Channelization Codes

Channelization codes are used to separate different physical channels of the same carrier
frequency, cell and user. The channelization operation is applied to the data part of phys-
ical channels. It transforms each data symbol into a number of chips. The number of chips
per data symbol is called Spreading Factor (SF). The symbol rate of the resulting channel
equals the chip rate of the total signal divided by the spreading factor:

Symbol rate (Channel) = 3.84 Mcps / SF (Channel)

The transformation operation involves channelization codes cgg ,, defined in terms of the
spreading factor SF and a code number m ranging from 0 to SF - 1. The codes cgf ,, are

called Orthogonal Variable Spreading Factor (OVSF) codes and are derived from a hier-
archical tree:

can=(11171) 777
General rule:
Czo=(1,1) L___
C R+
Cei=(11-1-1) [~~~ S
Cio= (1) L ___ CsF.m
Caz=(1-11-1) [~~~ CermEerm
{22|1:{1r1} -
Cas=(1,-1,-1,1) [~~~ Where CzF m is the binary
. complement of Cse m.
3F =1 SF=2 SF=4 SF =
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The following rule has to be observed for assignment of channelization codes in order to
avoid code conflicts: Within each branch only one code can be used at the same time.

This means:
e Other codes on the path between the code and the root of the tree must not be used.
e Codes in sub-branches of the code (to the right of the code) must not be used.

For an example see the figure below. The red parts are blocked when ¢, ; is used.

Capn=1(1,1,1,1) ==
czo=(1,1) L _
Ce1={(11-1-1} 77
Caa=(1-11-1) [~~~
cas3=1{1,-1,-1,1})
SF = 1 SF=2 SF=4 SF =

3.2.4.3 Operating Bands

The carrier frequencies for WCDMA uplink signals are defined in 3GPP TS 25.101
(except the S and L operating bands which are not standardized). Each operating band
contains a number of uplink carrier frequencies and corresponding channel numbers
(UARFCN, UTRA Absolute Radio Frequency Channel Number). The assignment
between channel numbers N and carrier center frequencies F is defined as:

N =5 *(F - Foser) / MHZ

The table below provides an overview of all bands. For each band it lists the offset fre-
quencies Fogset, channel numbers N and carrier center frequencies F. For some operating
bands a second row indicates additional center frequencies, which are shifted by 100
kHz relative to the normal 200 kHz raster. The channel numbers for these additional
frequencies are either explicitly listed or indicated as discontinuous range with a step
width of 25. The related center frequencies are listed as discontinuous ranges.

Table 3-2: Operating bands for uplink signals

Band Fottset [MHZ] Channel No N F [MHZz]

1 0 9612 to 9888 1922.4 to 1977.6

2 0 9262 to 9538 1852.4 to 1907.6
1850.1 12 to 287 (step 25) 1852.5 to 1907.5

3 1525 937 to 1288 1712.4 t0 1782.6

4 1450 1312 to 1513 1412.4 t0 1752.6
1380.1 1662 to 1862 (step 25) 1712.5t0 1752.5
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Band Fotrset [MHZ] Channel No N F [MHz]

5 0 4132 t0 4233 826.4 to 846.6
670.1 782,787, 807, 812, 837, 862 826.5t0 842.5

6 0 4162 to 4188 832.4 t0 837.6
670.1 812, 837 832.5, 837.5

7 2100 2012 to 2338 2502.4 to 2567.6
2030.1 2362 to 2687 (step 25) 2502.5 to 2567.5

8 340 2712 to 2863 882.4t0 912.6

9 0 8762 to 8912 1752.4 t0 1782.4

10 1135 2887 to 3163 1712.4 to 1767.6
1075.1 3187 to 3462 (step 25) 1712.5t0 1767.5

11 733 3487 to 3587 1430.4 to 1450.4

12 -22 3612 to 3678 700.4t0713.6
-39.9 3702, 3707, 3732, 3737, 3762, 3767 700.5t0 713.5

13 21 3792 to 3818 779.41t0784.6
111 3842, 3867 779.5,784.5

14 12 3892 to 3918 790.4 to 795.6
2.1 3942, 3967 790.5, 795.5

19 770 312 to 363 832.4t0 842.6
755.1 387,412, 437 832.5, 837.5, 842.5

20 -23 4287 to 4413 834.4 to 859.6

21 1358 462 to 512 1450.4 to 1460.4

S 0 10012 to 10088 2002.4 to 2017.6
1000.1 5012 to 5087 (step 25) 2002.5 t0 2017.5

S 170 MHz 0 10050 to 10100 2010.0 to 2020.0

S 190 MHz 0 10000 to 10050 2000.0 to 2010.0
1000.1 5012, 5037 2002.5, 2007.5

L 0 8145 to 8290 1629.0 to 1658.0
-30.1 8295 to 8441 1628.9 to 1658.1

3.2.5 Limit Settings and Conformance Requirements
Conformance requirements for WCDMA transmitter tests are specified in 3GPP TS
34.121, section 5, "Transmitter Characteristics".

The following sections give an overview of the WCDMA multi evaluation limit settings and
the related test requirements.

|
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General Description

o Transmit Modulation LimMitS..........eoiiiieiiiie e 104
®  Code DomMain LIMiItS.......cieeiiiiiiiiiiiiieie ettt e e e e e e e e e e e e e e e eeeesr b arannans 105
@  PoWeEr Control LiMtS...cuuu ettt e et e e e et e e e e eeba e e e e e 108
L I AN O I N 1 01 TR 109
e Spectrum EmIsSion MasK...........coooiiiiiiiiiiieeccre et 110

Transmit Modulation Limits

A poor modulation accuracy of the UE transmitter increases the transmission errors in
the uplink channel of the WCDMA network. The Error Vector Magnitude (EVM) is the
critical quantity to assess the modulation accuracy of a WCDMA UE.

According to 3GPP, the EVM measured at UE output powers > —20 dBm and under
normal operating conditions shall not exceed 17.5 %. The frequency error shall not
exceed 0.1 ppm. Both values are set by default in the configuration dialog.

For the phase discontinuity 3GPP defines different requirements for signals with and
without HSPA channels:

e For signals without HSPA channels the phase discontinuity measured between any
two adjacent slots shall be less than or equal to 36°. If a phase discontinuity mea-
surement is greater than 36° then the next four measurements shall be less than or
equal to 36°. No measurement shall exceed 66°.

e For signals with HSPA channels, the phase discontinuity must not exceed 36°. This
limit must be checked at two specific measurement points of the transmitted UE on/
off pattern. The pattern that must be transmitted by the UE is the same as for the HS-
DPCCH Power Step measurement, test case "TPC 0 dB" (see chapter 3.2.5.3,
"Power Control Limits", on page 108).

For a measurement conform to 3GPP use the default measurement positions (0.5
slots and 10.5 slots). Trigger the measurement using the HS-DPCCH trigger offered
by the WCDMA generator or an external trigger one half-slot before the pattern starts
with the DTX > ACK/NACK boundary.

According to 3GPP the same measurement points can be used for the EVM limit
check. However the R&S CMW checks the limit for all EVM results.

The configuration dialog provides separate phase discontinuity limit sets for signals with
HSPA channels ("Phase Disc. HS-DPCCH") and without HSPA channels ("UE Phase
Discontinuity"). Which limit set is active depends on the selected measurement period.
A half-slot measurement is suitable for signals with HSPA channels (option R&S CMW-
KM401 required), a full-slot measurement for signals without HSPA channels. See also
parameter "Modulation / CDP > Measurement Period" on page 138.

|
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Er-Limit
E-Modulation Peak RMS
- Magnitude Error [~ a0.0 % 175 %
- EVM [~ 50.0 % Vo178 %
-~ Phase Error r 450° r 100°
- 1Q Origin Offset [~ -25.0 dB
- 1Q Imhalance [ -15.0 dB
-~ Carrier Frequency Error ¥ 200 Hz

- Phase Disc. Active Limit
B-UE Phase Discontinuity

Bl Phase Disc. HS-DPCCH

UE Phase Discontinuity
{all full slot borders)

----- Enable v
----- Upper Limit 66.0 °
----- Dynamic Limit 36.0 ¢

{selected measure points)

----- Enahle v

---- Meas. Point A 0.5 Slot
----- Meas. Point B 10.5 Slot
""" Limit 36.0 °

Fig. 3-4: Modulation limit settings

The table below lists the test requirements of 3GPP TS 34.121.

Characteristics Refer to 3GPP TS 34.121, section... Specified Limit

EVM (RMS) 5.13.1 Error Vector Magnitude (EVM) <17.5%
5.13.1A Error Vector Magnitude (EVM) with HS-DPCCH
Frequency Error 5.3 Frequency Error < 0.1 ppm

< 36° or 66°, see
above for details

Phase Discontinuity 5.13.3 UE Phase Discontinuity

5.13.1AA Error Vector Magnitude (EVM) and phase dis-
continuity with HS-DPCCH

3.2.5.2 Code Domain Limits

According to the conformance requirements the Relative Code Domain Error (RCDE)
has to be measured for several UL signal configurations. The RCDE is affected by the
beta values and spreading factors (SF) of the configured UL channels. The Effective
Code Domain Power (ECDP) is defined to capture both effects into one parameter. The
ECDP of a channel is calculated from the nominal CDP and the SF of the channel as
follows:

ECDP [dB] = Nominal CDP + 10*log(SF/256)

The nominal CDP of a channel is calculated from the beta factor of the channel (B¢y) and
the beta factors of all active channels ()

7
Hon

2
i

Mominal COP [dB]=10"log

Both ECDP and nominal CDP are rounded to one decimal place.

|
User Manual 1173.9657.02 — 08 105



R&SPCMW-KG4xx/-KM4xx/-KS4xx WCDMA Multi Evaluation Measurement

General Description

To calculate ECDP and nominal CDP, the configured channels, their beta factors and
spreading factors (SF) must be known by the instrument. Use the section "Expected
ECDP" of the configuration dialog to specify this information. Activate exactly the chan-
nels configured in the UL signal and specify the beta values (the denominators are fix)
and spreading factors. The resulting nominal CDP and ECDP values are displayed for
information.

For the HS-DPCCH you can configure three sets of values, depending on whether the
HS-DPCCH transports an ACK, NACK or CQl. Use parameter "Used HS-DPCCH Con-
fig" to select which of the three sets is displayed and applied for the HS-DPCCH.

If the combined signal path scenario is active, the required information is delivered by the
signaling application and displayed for information. In that case you need only to select
which set of values shall be used for the HS-DPCCH.

The default values for the channels DPCCH, DPDCH and HS-DPCCH correspond to
subtest 1 as specified in 3GPP TS 34.121, table C.10.1.4.

The default values for the enhanced channels correspond to subtest 4 as specified in
3GPP TS 34.121, table C.11.1.3.

E-Code Domain

E-Relative CDE

EpEEIEeT Factor  Factr |~ CDP 8] CDP (4D
----- DPCCH M2 /15 2% 179 7.9
----- DPDCH Moo15 /15 64 04 6.4
----- HS-DPCCH W 60 /225 256 119 119
----- E-DPCCH 30 /225 256
----- E-DPDCH 1 168 /225 4
----- E-DPDCH 2 168 /225 4
----- E-DPDCH 3 168 /225 4
----- E-DPDCH 4 168 /225 4
----- Used HS-DPCCH Confiy  ACK |~

E-BPSK ECDP [dB] Limit
--Requirement 1 > 210 -155
b Requirement 2 21.0to = -300 -365 - ECDP

E-4PAM ECDP [dB] Limit
Requirement 1 > 255 175
E"-"RequirementZ 255to > -300 -43.0 - ECDP

Fig. 3-5: Relative CDE limit settings

The RCDE limits defined in 3GPP TS 34.121 depend on the modulation types of the
channels. A single uplink channel is either BPSK or 4PAM modulated and located on one
branch (I or Q) at a time. The combination of two BPSK or 4PAM modulated channels,
one on the | branch and one on the Q branch, may result in a constellation diagram
resembling a QPSK or 16QAM modulation. These terms are used by 3GPP.

3GPP defines two requirements for each modulation type. The BPSK limits depend on
the presence of 4PAM modulated channels in the signal. All limits are described below.

|
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Only BPSK Modulated Channels Configured

This section applies if the uplink signal contains only BPSK modulated channels, i.e. no
4PAM modulated channels at all are configured. The requirements are described in the
following 3GPP TS 34.121 sections:

e 5.13.2A Relative Code Domain Error with HS-DPCCH
e 5.13.2B Relative Code Domain Error with HS-DPCCH and E-DCH

Limit checks are required if the following conditions are met for all channels:
e nominal CDP = -20 dB
e ECDP =>-30dB

These conditions are not checked automatically. Please enable/disable the limit checks
of the individual channels manually, according to the displayed nominal CDP and ECDP
values.

The applicable limits are listed in the following table.
Table 3-3: Limits for BPSK modulated channels (no 4PAM channels present)

ECDP RCDE Limit

ECDP >-21dB <-15.5dB

-21dB = ECDP = -30 dB < -36.5dB - ECDP

These limits are configured as default values in the configuration dialog.

4PAM Modulated Channels Configured

This section applies if the uplink signal contains at least one 4PAM modulated channel.
BPSK modulated channels may also be configured. The requirements are described in
the following 3GPP TS 34.121 section:

e 5.13.2C Relative Code Domain Error for HS-DPCCH and E-DCH with 16QAM
According to 3GPP limit checks are required if the following conditions are met for all
channels:

e nominal CDP > -30 dB

e ECDP =>-30dB

These conditions are not checked automatically. Please enable/disable the limit checks

of the individual channels manually, according to the displayed nominal CDP and ECDP
values.

The applicable limits differ for BPSK and 4PAM modulated channels and are listed in the
following tables.

Table 3-4: Limits for BPSK modulated channels (4PAM channels present)

ECDP RCDE Limit

ECDP >-22 dB

<-17.5dB

-22dB > ECDP > -30 dB

<-39.5dB - ECDP
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General Description

Table 3-5: Limits for 4PAM modulated channels

ECDP RCDE Limit
ECDP > -25.5dB <-17.5dB
-25.5dB = ECDP > -30 dB < -43dB - ECDP

The 4PAM limits are configured as default values in the configuration dialog. The BPSK
limits have to be adjusted if 4PAM channels are present.

Power Control Limits

The transmission of ACK/NACK or CQlI over the HS-DPCCH causes UE power steps.
The allowed limits for these power steps are defined in 3GPP TS 34.121, section 5.7A
"HS-DPCCH power control". Two test cases are distinguished in the specification:

e Measurement at maximum UE power with TPC command =1 ("TPC 1dB")
e Measurement below maximum UE power with TPC command = 0 ("TPC 0dB")

For these test cases the UE must transmit specific patterns of ACK/NACK and CQl via
the HS-DPCCH, as defined in the specification. To perform a conformance test ensure
that the UE transmits the required pattern. Trigger the measurement using the HS-
DPCCH trigger offered by the WCDMA generator or an external trigger one half-slot
before the pattern starts with the DTX > ACK/NACK boundary.

The specification defines power step limit ranges for both test cases, for power steps
caused by TPC commands as well as for power steps at the boundaries between ACK/
NACK, CQl and DTX transmission. The limit ranges are calculated as follows:

First a nominal power step size is defined. This nominal power step size is rounded to
the closest integer dB value. The integer value determines the tolerance (see table in
specification and configuration dialog below). Finally the allowed limit range is calculated
as the range between nominal power step size and integer value extended by the toler-
ance.

Example: nominal power step size at boundary DTX > ACK/NACK = 6.14 dB, integer
value = 6 dB, tolerance = 2 dB, resulting range = (6-2 to 6.14+2 )dB = 4 dB to 8.14 dB.

The configuration dialog allows to set the following values:

e Nominal power step sizes for the boundaries DTX > ACK/NACK, ACK/NACK > CQl
and CQIl > DTX. The TPC nominal power step size is determined by the test case.
The other required nominal power step sizes are calculated from these values (e.g.
limit "DTX > CQI" = - limit "CQI > DTX"). All settings are located in the "HS-DPCCH
Power Steps" section, see figure below.

e Tolerance values for several power step integer values. These settings are located
in the "Exp. Power Step Limit" section, see figure below.

The HS-DPCCH power step limits are only active ("Active Limit Set" = "HS-DPCCH")
when a half-slot measurement period is selected (option R&S CMW-KM401 required).
See also parameter "Modulation / CDP > Measurement Period" on page 138.

|
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B-Power Control

E---Exp. Power Step Limit
----- 0dB 0.5 dB
""" 1dB 0.5 dB
----- 2dB 1.0 dB
----- 3dB 1.5 dB
----- 4dB -7 dB 2.0 dB
----- Active Limit Set None
E~HS-DPCCH Power Steps
----- Enahle v
----- Test Case TPC1dB ~
E-Nominal Power Steps
----- DTX — (MJACK 6.14 dB
- (M)ACK — COI -1.38 dB
- C0l — DTX -4.76 dB
-TPC 1.00 dB

Fig. 3-6: Power control limit settings

The TPC measurement provides additional power control tests and limit checks, see
chapter 4.2.6, "Limit Settings and Conformance Requirements", on page 296.

3.2.5.4 ACLR Limits

The energy that spills outside the designated radio channel increases the interference
with adjacent channels and decreases the system capacity. The amount of unwanted off-
carrier energy is assessed by the out-of-band emissions (excluding spurious emissions)
that are specified in terms of the Adjacent Channel Leakage power Ratio (ACLR) and the
Spectrum Emission Mask.

The ACLR limits are defined in the configuration dialog.

[%”J---Speclrum ACLR

i-~Channel +/-5 MHz v -32.20 dB
----- Channel +/- 10 MHz v —42.20 dB
‘Al Channels (Abs.) ¥ —50.00 dBm

Fig. 3-7: ACLR limit settings

For both power class 3 and power class 4 UE, the ACLR shall not exceed —32.2 dB at
frequencies +5 MHz from the carrier (channels +1) and —42.2 dB at frequencies +10 MHz
from the carrier (channels £2). The limits must be met if the adjacent channel power is
larger than =50 dBm (absolute limit).

The table below lists the test requirements of specification 3GPP TS 34.121.

Characteristics Refer to 3GPP TS 34.121, section... Specified Limit

ACLR 5.10 Adjacent Channel Leakage power Ratio (ACLR) <-32.2 dB (channels +1)
5.10A Adjacent Channel Leakage power Ratio (ACLR) with | <—42.2 dB (channels +2)"
HS-DPCCH
5.10B Adjacent Channel Leakage power Ratio (ACLR) with
E-DCH
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Note 1) For compatibility with other R&S CMW measurements, we define the ACLR and
the limits with a relative minus sign compared to the 3GPP specification.

ACLR values are available as absolute power levels (dBm) and as power levels relative
to the carrier power (dB). The relative power levels are used to check relative limits, the
absolute power levels to check absolute limits. The absolute power levels are derived
from the relative power levels via a conversion procedure. For current values the con-
version is based on the current carrier power. For average and maximum values it is
based on the average carrier power.

3.2.5.5 Spectrum Emission Mask
The spectrum emission mask complements the ACLR Limits. The limits are defined in
the configuration dialog.

E!---S.pectrum Emission Mask
El-Limit Line Relative

----- Points A B C D
---- Limits A-D W —47.50 dB -47.50 dB -37.50 dB -33.50 dB
----- Frequencies A-D 125 MHz 8.5 MH:z 7.5 MHz 3.5 MHz
----- Points E F
----- Limts E-F W —-48.50 dB -33.50 dB
----- Frequencies E-F 3.5 MHz 2.5 MHz

E-Limit Line Absolute 3.84 MHz 1 MHz / 100 kHz 30 kHz
----- Line G W  —48.50 dBm -54.30 dBm -69.60 dBm
----- Line H I —13.00 dBm -15.00 dBm
----- Line H Mode Mode A ~

Fig. 3-8: Spectrum emission mask limit settings

The mask is defined as described in the following tables. The corresponding R&S CMW
settings (points and lines) are indicated.

These requirements are defined in 3GPP TS 34.121, sections 5.9 "Spectrum Emission
Mask, 5.9A and 5.9B.

The first table lists a relative requirement (dB relative to carrier) and an absolute require-
ment (dBm). The higher of the two power limits applies.

Additionally the requirements in the subsequent tables have to be fulfilled, depending on
the operating band. When you select an operating band with additional requirements, the
"Line H Mode" is set automatically (a manual override is possible). The mode determines
the frequency offset range to be used for the limit check (first column of the tables) and
the measurement bandwidth (last column). The limit value settings (second column) are
not influenced by the line H mode and have to be set manually.
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Table 3-6: Spectrum emission mask

Frequency Offset Relative Absolute Measurement
from carrier Af 1 requirement requirement 2) bandwidth
2.5 MHz to 3.5 MHz —-33.5 dBc — 15*(Af/MHz — 2.5) dBc -69.6 dBm 30 kHz
(--> Point E, F) (--> Line G)
3.5 MHz to 7.5 MHz -33.5 dBc — 1*(Af/MHz — 3.5) dBc -54.3 dBm 1 MHz
(--> Point C, D) (--> Line G)
7.5 MHz to 8.5 MHz —37.5 dBc — 10*(Af/MHz — 7.5) dBc -54.3 dBm 1 MHz
(-->Point B, C) (> Line G)
8.5 MHz to 12.5 MHz | -47.5 dBc -54.3 dBm 1 MHz
(--> Point A, B) (--> Line G)

Table 3-7: Additional requirements for bands II, IV, X

Frequency Offset Additional requirement Measurement
from carrier Af 1) bandwidth
2.5 MHz to 3.5 MHz —15dBm (--> Line H, mode A) 30 kHz

3.5 MHz to 12.5 MHz —13 dBm (--> Line H, mode A) 1 MHz

Table 3-8: Additional requirements for band V

Frequency Offset Additional requirement Measurement
from carrier Af 1) bandwidth
2.5 MHz to 3.5 MHz —15 dBm (--> Line H, mode B) 30 kHz

3.5 MHz to 12.5 MHz —13 dBm (--> Line H, mode B) 100 kHz

Table 3-9: Additional requirements for bands Xil, Xlll, XIV

Frequency Offset Additional requirement Measurement
from carrier Af 1) bandwidth
2.5 MHz to 2.6 MHz —13 dBm (--> Line H, mode C) 30 kHz

2.6 MHz to 12.45 MHz —13 dBm (--> Line H, mode C) 100 kHz

Note 1) Af is the separation between the carrier frequency and the center of the mea-
surement bandwidth. Each linear limit line section is defined by a pair of points (A, B), (B,
C) ... (E, F), assuming a linear power/frequency dependence or by a horizontal line. The
first and last measurement position depend on the measurement bandwidth and on the
operating band. They are implemented as defined in 3GPP TS 34.121, section 5.9.

Note 2) The absolute limit equals —48.5 dBm referenced to a 3.84 MHz filter. The corre-
sponding limits for a 1 MHz filter and a 30 kHz filter can be calculated from this limit as
follows:
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1
—48.5 dBm +10-logm[ﬁ] dB = —24.3 dBm

Fig. 3-9: Absolute limit for 1 MHz filter

0.03
— 48 5 dBm +10-10gm(ﬁ] dB = —69.6 dBm

Fig. 3-10: Absolute limit for 30 kHz filter

All measured spectrum emission values are relative to the UE output power measured
in a 3.84 MHz bandwidth (reference power). These dB values are used to check relative
limits. In order to check absolute limits, the relative spectrum emission values are con-
verted into absolute values (dBm). For current values the conversion is based on the
current reference power. For average and maximum values it is based on the average
reference power.

The complete spectrum emission mask for band Il is shown in the figure below.

Rel. power / dB dBm
-10 =10
Additiongl requirement band | Il
- 20 [~absolute) -20
-30 -30
Spectrum | emission =" [~
" mask | (relative) / / \ T 40
- 50 -50
& oS
- B0 -60
1 MHz 1 MHz
=70 — -70
ISpectrum | emission Ao A
mask |(absolute 30 30
. kHz kHz 80
) -10.0 -5.0 :
120... -3.485... We agisn o 40.. 90 pryvpg
-4.0 -2.515 3.485 12.0

Fig. 3-11: Spectrum emission mask (band Il)

3.2.6 Measurement Results

The results of the WCDMA multi evaluation measurement are displayed in several dif-
ferent views. Use the "Display" parameters to select the views and to change the appear-
ance and contents of the views. The views are described in the following sections.

I O 1YY V1Y 113
e Detailed Views: Modulation, CDP and CDE.............oooiiiieiiiiieeeeeeeeee e 114
o Detailed Views: Relative CDE.........oou et 115
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Detailed Views: UE Power and Power STEPS.......ccccvviirieieiieeeee e 118
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3.2.6.1 Overview

In the overview a selection of the following results can be displayed:

Error Vector Magnitude (multislot and vs chip)
Magnitude Error (multislot and vs chip)

Phase Error (multislot and vs chip)

I/Q Constellation Diagram

Phase Discontinuity

Frequency Error

UE Power

Power Steps

Code Domain Monitor (CDM)

Code Domain Power (CDP) vs Slot

Relative CDE vs Slot

ACLR

Spectrum Emission Mask

Most important results of detailed views "TX Measurement" and "RX Measurement"

See also: "TX Measurements" in the R&S CMW user manual, chapter "System Overview"

|
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General Description

CDP vs Slot

Phase Discontinuity

Error Vector Magnitude

3

Phase Error

Magnitude Error Magnitude Error vs Chip

% i H i *

TX Measurement Current
|LJE Power  -14.73dBm BV EMS 2.23% CF Error —0.98 Hz CBWY 4.11 MHz |

RX Measurement Current
(Transpart Block Count 0 /100 EER NCAP ELER NCAP |

Fig. 3-12: WCDMA Multi Evaluation: Overview

The results to be measured and displayed in the overview can be limited using the hotkey
"Assign Views", see "Assign Views (Hotkey)" on page 136.

You can enlarge one of the diagrams in the overview and show a detailed view with
additional measurement results, see chapter 3.2.6.11, "Selecting and Modifying Views",
on page 126.

The traces and bar graphs are described in the "Detailed Views" sections.

3.2.6.2 Detailed Views: Modulation, CDP and CDE

This section applies to the following detailed views:
e Error Vector Magnitude (multislot and vs chip)
e Magnitude Error (multislot and vs chip)

e Phase Error (multislot and vs chip)

e Frequency Error

o Code Domain Power (CDP) vs Slot

e Code Domain Error (CDE) vs Slot

Each of the detailed views shows a diagram and a statistical overview of single-slot
results.



R&SPCMW-KG4xx/-KM4xx/-KS4xx

WCDMA Multi Evaluation Measurement

3.2.6.3

Fig.

General Description

Error Vector Magnitude
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3-13: WCDMA Multi Evaluation: EVM

Error Vector Magnitude, Magnitude Error, Phase Error and Frequency Error

The diagrams cover a time interval of up to 120 slots. The "Current" traces contain
one measurement result per slot or half-slot, which is calculated as the average of
the measured quantity of all samples in the slot or half-slot, excluding a 25 us guard
period at the beginning and at the end.

Error Vector Magnitude vs Chip, Magnitude Error vs Chip, and Phase Error vs Chip
The diagrams cover all 2560 chips of the "Preselected Slot" and contain one mea-
surement result per chip.

CDP vs Slot and CDE vs Slot

The diagrams cover a time interval of up to 120 slots. The CDP or CDE of all uplink
dedicated physical channels can be displayed simultaneously. A gap within a line
indicates that the channel was not present (detected) during that time. The code
domain measurements are not relevant for QPSK-modulated signals (see parameter
"UL Configuration" on page 133).

See also chapter 3.2.4.1, "Dedicated Physical Channels", on page 101

For additional information refer to chapter 3.2.6.13, "Common View Elements",

on page 127.

Detailed Views: Relative CDE

The Relative Code Domain Error (RCDE) results are displayed in a diagram and two

tables.
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e e s |
General Description

Relative CDE vs Slot
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E-DPDCH3 [dB] NCAP NCAP NCAP NCAP  NCAP  NCAP NCAP NCAP
E-DPDCHA [dB] NCAP NCAP NCAP NCAP  NCAP  NCAP NCAP NCAP

Fig. 3-14: WCDMA Multi Evaluation: RCDE results

Each RCDE vs slot value is determined by projecting the error vector onto the code
domain. As defined by 3GPP, the error vector is calculated relative to the reference signal
of the channel (in contrast to CDE vs slot results, for which the error vector is calculated
relative to the entire composite reference signal).

The diagram covers a time interval of up to 120 slots with one measurement result per
slot or half-slot. The RCDE of all uplink dedicated physical channels can be displayed
simultaneously. A gap within a line indicates that the channel was not present (detected)
during that time. See also chapter 3.2.4.1, "Dedicated Physical Channels",

on page 101.

The table to the left provides a statistical overview of RCDE single-slot results and the
current spreading factor (SF).

The "Overall Channel Info" table to the right shows results related to the entire measure-
ment duration and allows to assess the stability of the physical channels concerning
presence, SF and modulation type.

e State:
On = Channel on since start of measurement
Off = Channel off since start of measurement
Var = Channel has been on and off

e SF:

<SF> = constant spreading factor <SF>

<SF> (Var) = varying spreading factor, <SF> is smallest value
e Modulation:

BPSK /4PAM = constant modulation type
4PAM (Var) = BPSK and 4PAM occurred

|
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General Description

You can use the overall channel info to verify the success of the measurement. Critical
values are:

e "Var" values (instability)
e State = Off for configured channels
e Unexpected SF or modulation type

For additional information refer to chapter 3.2.6.13, "Common View Elements",
on page 127.

3.2.6.4 Detailed Views: 1/Q Constellation Diagram

The constellation diagram shows the modulation symbols as points in the 1/Q plane.

18]
a Statistic Count
658 / 100

[15t Measured Slot Nr | "
- » Statistics @ Pre. Slot0... Current StdDev
Power [dBm] -19.30 0.65
FPower Steps [dB] NCAP NCAP
- . E%M RMS [%] 23 0.1
L] o ] ® EWM Peak [%)] 5.79 0.64
0 MWagn. Error RMS [%] 1.62 0.02
hagn. Errar Peak [%] 3.85 0.1
* ¥ * b Phase Errar RMS [7] 109 0.4
* ¥ Phase Error Peak [°] 338 062
12 Origin Offset [dB) -69.49 4.24
- . 12 Imbalance [dB] -74.85 5.12
CF Error [Hz] 246 254

Phase Disc. [7] NCAP

Fig. 3-15: WCDMA Multi Evaluation: I/Q constellation diagram

The constellation diagram depends on the modulation type. For an ideal single QPSK
signal, the constellation diagram consists of four points, located on a circle around the
origin, with relative phase angles of 90 deg. If several physical channels with different
power levels contribute to the analyzed signal, more constellation points occur. The
example above shows a signal configuration including high speed channels.

For QPSK signals the correct orientation of the diagram has to be selected to determine
correct I/Q imbalance results, see parameter "Modulation / CDP > Rotation"
on page 140.

See also: "I/Q Constellation Diagram" in the R&S CMW user manual, chapter "System
Overview"

For additional information refer to chapter 3.2.6.13, "Common View Elements",
on page 127.
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General Description

3.2.6.5 Detailed Views: UE Power and Power Steps
Each of the detailed views shows a diagram and a statistical overview of single-slot
results.

UL Freguency: 1922.6000000 MHz Ref. Level: 0.00 dBm Caonnector: RF1COM  Meas. Period: Half Slot
Power Steps

* Q= off = - * 0= off W -— + 8 Off = -
de & Current
gl —
5]
4
2 .
o Mg g -a 0 - -8 -
-2 ===
-4
-B
g ==
Slot
1 2 3 4 ] f 7 8 9 10 11 12 13 14 15 16 17
Statistic 001"'0?; 0 15t Measured Slot Mr 8 =
Statistics @ Slot 0.5 Current Average Max StdDev
FPower [dBm)] -12.11 -12.11 -12.10 0.00
Power Steps [d8] 6.21 6.21 6.21 0.00 v

Fig. 3-16: WCDMA Multi Evaluation: Power Steps (with HSPA channels, test case "TPC 0 dB")

e Power
Transmitter output power of the UE, measured in a bandwidth of at least (1+a) times
the chip rate, where a is the roll-off factor of the WCDMA channel filter. The UE power
corresponds to the "mean power" defined in 3GPP TS 34.121.
The diagram covers a time interval of up to 120 slots. The "Current" traces contain
one measurement result per slot or half-slot, which is calculated as the average of
the measured quantity of all samples in the slot or half-slot, excluding a 25 us guard
period at the beginning and at the end.

e Power Steps
The bar graph covers a time interval of up to 120 slots. For each slot boundary it
displays the difference between the UE power of the previous and the next slot (for
a half-slot "Measurement Period": the difference between the previous and next half-
slot for each half-slot boundary).
The example above shows a half-slot measurement. The red limit lines display the
limit ranges resulting from the HS-DPCCH limit set with test case "TPC 0 dB", see
chapter 3.2.5.3, "Power Control Limits", on page 108.

For additional information refer to chapter 3.2.6.13, "Common View Elements",
on page 127.

User Manual 1173.9657.02 — 08 118



R&SPCMW-KG4xx/-KM4xx/-KS4xx WCDMA Multi Evaluation Measurement

General Description

Additional UE power and power step measurements of Release 99 uplink signals are
provided by the TPC measurement, see chapter 4, "WCDMA TPC Measurement",
on page 287.

3.2.6.6 Detailed Views: Phase Discontinuity

The phase discontinuity is displayed in a bar graph and as statistical data.

LIL Frequency. 1922.6000000 MHz Ref Level. —10.00dBm Connector: RF1COM  Meas. Feriod: Full Slot
Phase Discontinuity

* Q= Oft y: -— * 0= Oft ¥ -— * B Off ¥ —_—

& Current |
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1 2 3 4 ] B 7 g 9 m 11 12 13 14 15 16 17 18 19
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100 / 100

UE Phase Discontinuity [15t Measured Slat M| 5

Civerall Max. PhD 0.6 ° | Statistics @ Slot 1 Current Average Max  StdDev

Overall Min. Dist. =36 ° ——— | Power [dBm] 1473 -14.73 1471 0.01

Count = BE *° 0 Evh BMS [%] 237 2.18 2.5 0.10

Count =35 *° 0| EvM Peak [%)] 6.07 5.10 7.4 0.58
CF Error [Hz] -1.43 -0.07 -3.18 0.95
Phase Disc. [7] 0.23

Fig. 3-17: WCDMA Multi Evaluation: Phase Discontinuity (configuration without HSPA channels)

The bar graph of a full-slot measurement shows the phase discontinuity at up to 119 slot
boundaries. The bar graph of a half-slot measurement shows the phase discontinuity at
the boundaries between first and second half-slot of up to 120 slots.

Below the bar graph two tables display statistical data. The table to the left is directly
related to the limits. The applicable limits depend on the measurement period. Different
data is displayed for half-slot measurements (used to measure signals with HSPA chan-
nels) and full-slot measurements (used to measure signals without HSPA channels). Both
table versions are described below.

See also parameter "Modulation / CDP > Measurement Period" on page 138 and chap-
ter 3.2.5.1, "Transmit Modulation Limits", on page 104
UE Phase Discontinuity (configuration without HSPA channels)

All values are related to the entire measurement duration:
e Overall Maximum Phase Discontinuity since the start of the measurement
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|

General Description

Overall Minimum Distance > 36°: Minimum slot distance (since the start of the mea-
surement) between phase discontinuity results exceeding the dynamic limit

Count > 66°: Number of phase discontinuity results exceeding the upper limit. The
value 66° is the default upper limit. If the upper limit has been modified, the new value
is displayed instead.

Count > 36°: Number of phase discontinuity results exceeding the dynamic limit. The
value 36° is the default dynamic limit. If the dynamic limit has been modified, the new
value is displayed instead.

The values 36° and 66° are administrable limits.

Phase Discontinuity HS-DPCCH (configuration with HS-DPCCH)

The following data is displayed instead of the "UE Phase Discontinuity".

Phase Discontinuity HS-DPCCH

Owerall Max. PhD 431°
heasure Points 76
Count =36 * 0 0.00 %
PhD (HS-DPCCH) Current Maximum
AE Slot 0.5 6.1° 17.1°
B @ Slat 105 25° 17.7°

Overall Maximum Phase Discontinuity since the start of the measurement

Measure Points: number of points (A + B) measured since the start of the measure-
ment

Count > 36°: Number of phase discontinuity results exceeding the limit. All results
measured at point A or B are considered. The count is indicated as absolute number
and as percentage of the "Measure Points". The value 36° is the default limit value.
If the limit has been modified, the new value is displayed instead.

Phase Discontinuity at point A and point B. "Current" shows the result obtained in the
last measurement interval while "Maximum" refers to the largest "Current" value since
the start of the measurement.

|
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|

General Description

\ Additional information: Phase Discontinuity
/ Phase discontinuity is the change in phase between two adjacent timeslots. The phase

discontinuity is measured in accordance with the definition of the conformance test spec-
ification 3GPP TS 34.121:

For full-slot measurements (no HSPA channels) a linear best-fit to the phase error curve
in each timeslot (excluding the 25 ps transient periods on either side of the timeslot
boundaries) and an extrapolation onto the slot boundaries yields an estimate of the phase
error at the beginning and at the end of each slot. The phase discontinuity is defined as
the difference between the extrapolated phase at the end of the timeslot preceding the
slot boundary and the extrapolated phase at the start of the timeslot following the slot
boundary.

For configurations with HSPA channels a timing offset of one half-slot between a DPCCH
timeslot and a HS-DPCCH timeslot is required (according to 3GPP TS 34.121). Thus the
HS-DPCCH slot boundaries are located at the middle of the DPCCH timeslots, between
the first and second half-slot. Using a half-slot measurement, a linear best-fit is applied
to the phase error curve in each half-slot (excluding the 25 ys transient periods) and
extrapolated onto the boundary between the first and second half-slot. The phase dis-
continuity is defined as the difference between the extrapolated phase at the end of the
first half-slot and the extrapolated phase at the start of the second half-slot.

3.2.6.7

For additional information refer to chapter 3.2.6.13, "Common View Elements",
on page 127.

Detailed Views: CD Monitor

The code domain monitor displays the Code Domain Power (CDP) and Code Domain
Error (CDE) for all code channels, measured in the "Preselected Slot". The code domain
measurements are not relevant for QPSK-modulated signals (see parameter "UL Con-
figuration" on page 133).

|
User Manual 1173.9657.02 — 08 121



R&S®CMW-KG4xx/-KM4xx/-KS4xx
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3.2.6.8

General Description

CD Monitor
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Fig. 3-18: WCDMA Multi Evaluation: CD Monitor (half-slot measurement, CDP only)

Separate bar graphs are available for the I-branch and the Q-branch of the signal. For
each bar graph the displayed trace type (CDP and/or CDE) can be selected. The example
above shows the bar graphs of a half-slot measurement. Both the results for the first half-
slot (left) and the second half-slot (right) are displayed. For a full-slot measurement the
view contains two bar graphs instead of four.

The results are determined assuming a selectable uniform spreading factor (SF) for all
channels (see parameter "Modulation / CDP > CDP Spreading Factor" on page 140).
The number of displayed bars (code channels) corresponds to the selected SF. A signal
component with a spreading factor smaller than the selected SF occupies several adja-
cent bars.

The table below the bar graphs provides information concerning the Peak Code Domain
Error (PCDE). In addition to the PCDE value (Level [dB]) the Phase (I-Signal or Q-Signal)
and the Code of the channel where the PCDE was measured are displayed in the table.
For a PCDE measurement conform to 3GPP TS 34.121 the spreading factor must be set
to 4.

For additional information refer to chapter 3.2.6.13, "Common View Elements",
on page 127.

Detailed Views: ACLR

The ACLR results are measured in the "Preselected Slot". The results are displayed in a
bar graph and as a table of statistical results.
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General Description

Adjacent Channel Leakage Power Ratio (ACLR)
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Fig. 3-19: WCDMA Multi Evaluation: ACLR

The method of measurement ensures that the results correspond to the ACLR specified
in 3GPP TS 34.121 where a WCDMA channel filter is used. According to the specification,
ACLR tests must be carried out at maximum output power of the UE.

The central bar shows the power at the nominal carrier frequency (UL Frequency); the
bars 1 correspond to the 15t adjacent channels (x5 MHz from the UL frequency) and the
2" adjacent channels (+10 MHz from the UL frequency). Either the "Current", "Average"
or "Maximum" values can be displayed in the bar graph. The table below the bar graph
provides all these values.

The adjacent channel powers can be displayed as relative power levels (dB) referenced
to the carrier power or as absolute power levels (dBm). The absolute power levels are
derived from the relative power levels via a conversion procedure. For current values the
conversion is based on the current carrier power. For average and maximum values it is
based on the average carrier power.

For additional information refer to chapter 3.2.6.13, "Common View Elements”,
on page 127.

3.2.6.9 Detailed Views: Spectrum Emission Mask

The spectrum emission of the UE is measured in the "Preselected Slot". The results are
displayed in a diagram and as a table of statistical results.
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General Description

Emission Mask
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Fig. 3-20: WCDMA Multi Evaluation: Emission Mask

The measurement covers a symmetric, 25 MHz wide frequency range around the UE
center carrier frequency. The maximum display range is [carrier frequency -12.5 MHz,
carrier frequency +12.5 MHz]. According to the specification 3GPP TS 34.121, a resolu-
tion filter of Gaussian shape with a bandwidth of 30 kHz, 100 kHz or 1 MHz is used. All
measured spectrum emission values are relative to the UE output power measured in a
3.84 MHz bandwidth (reference power).

The example shows results measured with the 30 kHz filter bandwidth (lower blue curve,
including the center) and 1 MHz bandwidth (curves at offset frequencies larger than 4
MHz).

The "Margin" and "Margin H" tables below the diagram contain values which are relevant
for the limit check; see chapter 3.2.5.5, "Spectrum Emission Mask", on page 110.

The "Margin" values indicate the vertical distance between the spectrum emission mask
and the result trace. Within each limit line section (e.g. "AB") the margin represents the
"worst" value, i.e. the maximum determined for the frequencies of the section:

Margin = maximum (P(f)trace - P(f)mask)

A positive margin indicates that the limit is exceeded. The X-position of each margin
(offset frequency at which the margin has been found) is displayed below the margin
value.

In the same way, the "Margin H" values indicate distances to limit "Line H" (additional
requirements).

The Occupied Bandwidth (OBW) is defined as width of a frequency range around the
assigned channel frequency containing 99% of the total integrated power of the trans-
mitted spectrum.

|
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WCDMA Multi Evaluation Measurement

3.2.6.10

General Description

For additional information refer to chapter 3.2.6.13, "Common View Elements",
on page 127.

TX Measurement and RX Measurement

This view contains tables of statistical results for the TX and RX measurements.

TX Measurement

Statistic Count

86/ 100

[1st Measured Slot Nurnhber | 14

Statistics @ Pre. Slot 0 1st H... Current Average Max StdDev
Power [dBm] -14.74 -14.74 -14.73 0.01
Power Steps [dB) NCAP NCAP NCAP NCAP
Ewhd RMS [%] 213 220 2.50 0.12
Evwhd Peak [%)] 4.66 4.86 6.39 0.56
hagnitude Error RMS [%] 1.58 1.60 1.64 0.02
Magnitude Error Peak [%] 3.81 3.71 -3.92 0.1
Phase Error RMS [*] 0.81 0.86 1.1 0.10
Phase Error Peak [7] -2.28 2.62 3.596 0.36
I3 Origin Dffset [dB] -63.10 -66.27 -60.41 3.57
13 Imbalance [dB] -72.04 -72.35 -66.43 5.19
CF Error [Hz] -1.9 -0.86 -6.49 243
Trans. Time Errar [Chip] - - - -
Phase Disc. [7] -21.57

OBWY [MHz] 4.1 4.12 4.16

RX Measurement

|Transp0r1 Block Count 0 /100 EBER NCAP BLER NCAP

Fig. 3-21: WCDMA Multi Evaluation: Overview of statistical results

TX Measurement

The table provides an overview of statistical values measured in the "Preselected Slot".
Other detailed views provide a subset of these values:

Power: Transmitter output power of the UE, see also chapter 3.2.6.5, "Detailed Views:
UE Power and Power Steps", on page 118.

Power Steps: Difference between the UE power of the preselected (half-) slot and
the previous (half-) slot, see also chapter 3.2.6.5, "Detailed Views: UE Power and
Power Steps", on page 118.

EVM, Magnitude Error, Phase Error, I/Q Origin Offset, I/Q Imbalance and Carrier
Frequency Error.

Transmit Time Error: Difference between the actual timing and the expected timing.
The timing error measurement requires an "external" trigger signal to derive the
expected timing. Suitable trigger signals are e.g. the frame trigger signal provided by
the signaling application or an external trigger fed in at the TRIG A or TRIG B con-
nector.

Please check the data sheet to verify whether the timing error measurement has
already been officially released and provides a sufficient accuracy.

|
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3.2.6.11

General Description

® Phase Discontinuity: change in phase between two adjacent timeslots, see also
"Additional information: Phase Discontinuity" on page 121.

e Occupied Bandwidth (OBW): width of a frequency range around the assigned chan-
nel frequency containing 99% of the total integrated power of the transmitted spec-
trum.

See also: "TX Measurements" in the R&S CMW user manual, chapter "System Overview

RX Measurement

For information about this measurement refer to chapter 3.2.2, "WCDMA RX Tests",
on page 96.
The table provides the following results:

e Transport Block Count: Number of transport data blocks received since the start of
the measurement

e Bit Error Rate (BER): Percentage of received data bits that were erroneous
e Block Error Ratio (BLER): Percentage of received transport data blocks containing
at least one erroneous bit. One data block contains 244 bits.

For additional information refer to chapter 3.2.6.13, "Common View Elements",
on page 127.

Selecting and Modifying Views

Use the "Display" parameters to select the views and to change the appearance and
contents of the views. Depending on the selected view the following "Display" hotkeys
are available at the bottom of the GUI:

Hotkey Description

"Select View ..." Switch to a certain detailed view or overview.

Alternatively select a diagram in the overview and press ENTER or the rotary knob.

"Select Trace ..." Select the trace types to be displayed in the view.

"X Scale.../ Y Scale... / | Modify the ranges of the X-axis and the Y-axis. For the Y-axis both manual scaling
Scale IQ" and automatic scaling are possible. Manual scaling allows to enter a range, to
display the full range or to display the default range.

"Half Slot 1st / 2nd" Toggle between the results for the first and second half slot (half-slot measure-
ments only).

"Slot Number Table" Select a slot for display of statistical results.

"Select Unit ACLR" Select the unit of the Y-axis: dBm or dB (relative to carrier power level).

Additional options are available in the "Measurement Control" section of the configuration
dialog, e.g. change the preselected slot or the Spreading Factor (SF).

|
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3.2.6.12

3.2.6.13

General Description

Using Markers

Use the "Marker" parameters to activate markers and to modify their position. The fol-
lowing "Marker" hotkeys are available at the bottom of the GUI:

Hotkey Description

"Ref. Marker ..." Enable or disable the reference marker, select a trace and the marker position on
that trace.

"Marker 1 /2 ..." Enable or disable marker 1 or 2 and define the marker position (absolute or relative

to the reference marker).

Depending on the trace mode, a trace can also be selected.

"Select Trace Mode" Define whether all markers are collectively set to the same trace or to individual
traces.

See also: "Markers" in the R&S CMW user manual, chapter "System Overview"

Common View Elements

Below the title bar, all views show the most important RF and analyzer settings as shown
below.

UL Freguency: 1922.6000000 MHz Ref Level 0.00 dBm Connector: RF1COM Meas. Period: Full Slot

For configuration see chapter 3.3.2.1, "Signal Routing and Analyzer Settings",
on page 129.

Tables

Most detailed views show tables providing a statistical evaluation of results measured in
a selected slot (or half-slot). For multislot measurements (e.g. "CDE vs Slot") the "Slot
Number Table" is used while for single slot measurements (e.g. "Emission Mask", "EVM
vs Chip") the "Preselected Slot" is used.

The selected slot number is displayed in most tables. For half-slot measurements also
the selected half-slot is displayed. Modify the (half-) slot to display the results of another
(half-) slot. A restart of the measurement is not required.

The statistical values in the tables are calculated as follows:

e Current: Value of the result obtained in the last measurement interval. For some
modulation results the current RMS value (the average over all samples in the
selected (half-) slot except the guard period) and the current peak value (the peak of
all samples in the selected (half-) slot except the guard period) are available.

e Average: Average of all "Current" values referenced to the last statistics cycle.

® Max: Largest or smallest "Current" value that the R&S CMW obtained since the start
of the measurement.

e StdDev: Standard deviation of all "Current" values since the start of the measure-
ment.

All statistical results (statistical tables and "Average" or "Max" traces) are calculated
according to the general rules for statistical results.
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See also: "Statistical Results" in the R&S CMW user manual, chapter "System Overview"

1st Measured Slot Number

Number of the first slot measured in the current measurement interval. For most detailed
views this number is displayed above the table of statistical values.

Statistic Count

Progress bar for the measurement, displayed in all detailed views. During the first single
shot after the start of the measurement, the bar shows the number of elapsed measure-
ment intervals relative to the "Statistic Count". A filled progress bar indicates that the first
shot is complete and the statistical depth has been reached.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "System Overview"

GUI Reference

The following sections provide detailed reference information on the Graphical User
Interface (GUI) and the parameters of the WCDMA multi evaluation measurement.

@  MeasuremMent CONIIOL..........oi it e e e et e e e e e e raaeaees 128
o Parameters and SettiNgS. ......ceeiiiiiiiiiiii e 129
0  MeasuremMeNnt RESUIES. ...... oot e e e e e e eaeeaean 144

Measurement Control

The measurement is turned on or off using the ON | OFF or RESTART | STOP keys.

See also: "Measurement Control" in the R&S CMW user manual, chapter "System Over-
view"

Multi
Evaluation

Multi Evaluation (Softkey)

The softkey shows the current measurement state. Additional measurement substates
may be retrieved via remote control.

Remote command:

INITiate:WCDMa:MEAS<i>:MEValuation

ABORt :WCDMa :MEAS<i>:MEValuation

STOP:WCDMa : MEAS<i>:MEValuation

FETCh:WCDMa :MEAS<i>:MEValuation:STATe?

FETCh:WCDMa :MEAS<i>:MEValuation:STATe:ALL?

|
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3.3.2 Parameters and Settings

3.3.21

The most important settings of the WCDMA multi evaluation measurement are displayed
in the measurement dialog.

UL Freguency: 1922.6000000 MHz Ref Level. 0,00 dBm Connector: RF1COM Meas. Period: Full Slot

All settings are defined via softkeys and hotkeys or using the "WCDMA Multi Evaluation
Configuration" dialog. The configuration dialog is described in the following sections. To
open the dialog, select the "Multi Evaluation" tab and press the "Config" hotkey.

Signal Routing and Analyzer Settings

The following parameters configure the RF input path.

All parameters are common measurement settings, i.e. they have the same value in all
WCDMA measurements (multi evaluation measurement, TPC measurement and
PRACH measurement).

See also: "Connection Control (Measurements)" in the R&S CMW user manual, chapter
"System Overview"

- Scenario StandAlone (Non Signaling) ~

- RF Routing Connector: RF1COM * Converter: RFRXZ hd
-~ External Attenuation {Input) 0.00 dB

--Band / Channel Band 1 w| 9613 Ch

- Frequency 1927.6000000 MHz

- Expected Nominal Power 0.00 dBm Ref. Level 0.00 dBm

- User Margin 0.00 dB

Fig. 3-22: Signal routing and analyzer settings

Scenario = StandAlone
The measurements are used standalone.

Remote command:

ROUTe :WCDMa : MEAS<i>:SCENario:SALone
ROUTe :WCDMa : MEAS<i>:SCENario?
ROUTe:WCDMa : MEAS<i>?

Scenario = Combined Signal Path

Allows to use a WCDMA signaling application (option R&S CMW-KS400) in parallel to
the WCDMA measurements. The signaling application is selected by the additional
parameter "Controlled by".

The parameters described in this section display values determined by the signaling
application. The corresponding measurement settings are remembered in the back-
ground and displayed again when switching back to the standalone scenario. The same
applies to some other parameters (see parameter descriptions).

The additional parameter "UL Target Power" is a signaling parameter added to the mea-
surement dialog for fast access.
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Connection status information of the signaling application is displayed at the bottom of
the measurement views. Softkeys and hotkeys provide access to the settings of the sig-
naling application and allow to switch the downlink signal on or off, see chapter 3.3.2.6,
"Additional Softkeys and Hotkeys", on page 143.

For additional information see:

® multi evaluation measurement: chapter 3.2.1.4, "Parallel Signaling and Measure-
ment", on page 95

® TPC measurement: chapter 4.2.3, "Parallel Signaling and Measurement",
on page 290

® PRACH measurement: chapter 5.2.4, "Parallel Signaling and Measurement"”,
on page 354

Remote command:

ROUTe:WCDMa :MEAS<i>:SCENario:CSPath
ROUTe : WCDMa : MEAS<i>:SCENario?

ROUTe : WCDMa : MEAS<1i>?

Scenario = Measure@ProtocolTest

Allows to use a WCDMA protocol test application in parallel to the WCDMA measure-
ments. The protocol test application is selected by the additional parameter "Controlled
by".

The signal routing and analyzer settings described in this section are ignored. For the
other settings you must configure values compatible with the settings of the protocol test
application.

Protocol test applications are available for R&S CMW500, but not for R&S CMW270 and
R&S CMW280.

Remote command:
ROUTe:WCDMa : MEAS<i>:SCENario:MAPRotocol
ROUTe:WCDMa : MEAS<i>:SCENario?

RF Routing
Selects the input path for the measured RF signal, i.e. the input connector and the RX
module to be used.

Depending on your hardware configuration there may be dependencies between both
parameters. Select the RF connector first. The "Converter" parameter offers only values
compatible with the selected RF connector.

While the combined signal path scenario is active, these parameters are controlled by
the signaling application.

Remote command:
ROUTe:WCDMa : MEAS<i>:SCENario:SALone

External Attenuation (Input)

Defines the value of an external attenuation (or gain, if the value is negative) in the input
path. The power readings of the R&S CMW are corrected by the external attenuation
value.

The external attenuation value is also used in the calculation of the maximum input power
that the R&S CMW can measure.

|
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If a correction table for frequency-dependent attenuation is active for the chosen con-
nector, then the table's name and a button are displayed. Press the button to display the
table entries.

While the combined signal path scenario is active, this parameter is controlled by the
signaling application.

Remote command:
CONFigure:WCDMa:MEAS<i>:RFSettings:EATTenuation

Band / Channel / Frequency

Center frequency of the RF analyzer. Set this frequency to the frequency of the measured
RF signal to obtain a meaningful measurement result. The relation between operating
band, frequency and channel number is defined by 3GPP (see chapter 3.2.4.3, "Oper-
ating Bands", on page 102).

You can specify the RF frequency in two ways:

e Enter the frequency directly. The band and channel settings can be ignored or used
for validation of the entered frequency. For validation select the designated band.
The channel number resulting from the selected band and frequency is displayed.
For an invalid combination no channel number is displayed.

e Select a band and enter a channel number valid for this band. The R&S CMW cal-
culates the resulting frequency.

While the combined signal path scenario is active, this parameter is controlled by the
signaling application.

Remote command:

CONFigure:WCDMa:MEAS<i>:BAND
CONFigure:WCDMa:MEAS<i>:RFSettings:FREQuency

Expected Nominal Power
Defines the nominal power of the RF signal to be measured.

Configure it as follows:

e multi evaluation measurement: peak output power at the DUT expected during the
measurement interval

e TPC measurement: peak output power at the DUT expected during the measure-
ment. Even if you start the measurement with minimum UE power, consider the max-
imum power expected at a later stage of the measurement.

e PRACH measurement: peak output power at the DUT expected for the first preamble.
For subsequent preambles the expected power is calculated automatically from this
value and a power steps limit setting, see also chapter 5.2.6.5, "Power Step Limits",
on page 358.

While the combined signal path scenario is active, this parameter is controlled by the
signaling application. Configure the signaling application, so that it calculates the expec-
ted nominal power from the UL power control settings (expected nominal power mode =
"According to UL Power Control Settings"). Do not use the manual mode.

The "Ref. Level" is calculated as follows: Reference Level = Expected Nominal Power +
User Margin

|
User Manual 1173.9657.02 — 08 131



R&SPCMW-KG4xx/-KM4xx/-KS4xx WCDMA Multi Evaluation Measurement

3.3.2.2

GUI Reference

Note: The actual input power at the connectors (i.e. the "Reference Level" minus the
"External Attenuation (Input)" value, if all power settings are configured correctly) must
be within the level range of the selected RF input connector; refer to the data sheet.

Remote command:
CONFigure:WCDMa:MEAS<i>:RFSettings:ENPower

User Margin
Margin that the R&S CMW adds to the "Expected Nominal Power" in order to determine
its reference power ("Ref. Level"). The "User Margin" is typically used to account for the
known variations of the RF input signal power, e.g. the variations due to a specific channel
configuration.

The appropriate values depend on the configuration of the UL WCDMA signal, e.g. on
the active channels and gain factors. For a 12.2 kbps Reference Measurement Channel
(RMC), a value of 5 dB is appropriate.

While the combined signal path scenario is active, this parameter is controlled by the
signaling application.

Remote command:

CONFigure:WCDMa:MEAS<i>:RFSettings:UMARgin

UE Signal Info

The "UE Signal Info" parameters describe properties of the measured uplink WCDMA
signal that the R&S CMW needs for synchronization and decoding. The parameters are
common measurement settings, i.e. a parameter has the same value in all WCDMA
measurements for which it is relevant (e.g. PRACH measurement and multi evaluation
measurement).

While the combined signal path scenario is active, these parameters are automatically
set to suitable values, compatible with the WCDMA signaling application. See also
parameter "Scenario = Combined Signal Path" on page 129.

|
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- UE Signal Info

i-Scrambling Code 0 hex
--UL DPCCH Slot Format 0
UL Configuration WCDMA -
--UL DPDCH Available v
E1-UE Channels =Rl bl
- DPCCH v 2 /15 2%
- DPDCH ¥ 15 /15 64
- HS-DPCCH v
- ACK 60 /225 256
- NACK 60 /225 256
- cal 60 /225 256
- E-DPCCH 30 /225 256
- E-DPDCH 1 168 /225 4
- E-DPDCH 2 168 /225 4
- E-DPDCH 3 168 /225 4
~E-DPDCH 4 168 /225 4

Fig. 3-23: UE Signal Info settings

Scrambling Code

Number of the long code that is used to scramble the uplink WCDMA signal. The scram-
bling code number must be in the range 0 to FFFFFF (hex) corresponding to 0 to
16777215 decimal.

Remote command:
CONFigure:WCDMa:MEAS<i>:UESignal:SCODe

UL DPCCH Slot Format

Uplink DPCCH slot format in the range between 0 and 5. The slot format defines the
length of the individual data fields in the DPCCH. The multi evaluation measurement can
be performed with arbitrary UL slot formats, including the slot formats with variable trans-
port format (1, 3, 4).

Remote command:
CONFigure:WCDMa:MEAS<i>:UESignal:SFORmat

UL Configuration

The following uplink signal configurations can be selected:

e QPSK: QPSK signal (one DPCCH and one DPDCH with the same gain factor).
Measurements related to the code domain (CD Monitor, CDP vs. Slot, CDE vs. Slot)
are not performed in this mode.

WCDMA: R99 signal carrying a single DPCH according to standard 3GPP/FDD
HSDPA: R6 signal with HSDPA related channels (HS-DPCCH)

e HSUPA: R6 signal with HSUPA channels (E-DPCH consisting of an E-DPCCH and
up to four E-DPDCHs)

HSDPA+HSUPA: R6 signal with HSDPA related channels and HSUPA channels
HSDPA Plus: R7 signal with HSDPA+ related channels, 16QAM supported

e HSDPA Plus+HSUPA: R7 signal with HSDPA+ related channels and HSUPA chan-

nels
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The following values cannot be selected but may be displayed while the combined signal

path scenario is active:

e DC-HSDPA Plus: R8 signal, dual carrier and HSDPA+ test mode active

e DC-HSDPA Plus + HSUPA: R8 signal, dual carrier and HSDPA+ and HSUPA test
mode active

For more information concerning the listed channels refer to chapter 3.2.4.1, "Dedicated
Physical Channels", on page 101.

The high speed signal configurations ("WCDMA + HS...") require option R&S CMW-
KM401. HSPA+ requires additionally option R&S CMW-KM403.

Remote command:
CONFigure:WCDMa:MEAS<i>:UESignal:ULConfig

UL DPDCH Available
Indicates whether a DPDCH is configured for the UL DPCH signal or not. This parameter
is ignored for UL Configuration = QPSK.

Remote command:
CONFigure:WCDMa:MEAS<i>:UESignal :DPDCh

UE Channels
Indicates which physical channels are contained in the measured signal and which beta
factors and spreading factors are used for these channels.

For the HS-DPCCH three sets of values can be configured, depending on whether it
transports an ACK, NACK or CQl.

The settings are required to determine the Effective Code Domain Power (ECDP). They
can also be configured as part of the limit settings. The limit settings and the "UE Chan-
nels" settings are synchronized. See also chapter 3.2.5.2, "Code Domain Limits",

on page 105.

While the combined signal path scenario is active, the displayed parameters are auto-

matically set to suitable values. Please note that:

e For call types containing an RMC, the displayed beta factors for DPCCH and DPDCH
may be so-called "computed gain factors" for the Transport Format Combination
(TFC) used during the TX tests. These values can slightly differ from the values sig-
naled to the UE by the signaling application.

e The HS- and E-channels in general may have variable power, or even be off from
time to time. In that case the displayed beta factors reflect the actual UL signal prop-
erties only temporarily.

Remote command:
CONFigure:WCDMa:MEAS<i>:UECHannels:DPCCh
CONFigure:WCDMa:MEAS<i>:UECHannels:DPDCh
CONFigure:WCDMa:MEAS<i>:UECHannels:HSDPcch
CONFigure:WCDMa:MEAS<i>:UECHannels:HSDPcch:CONFig
CONFigure:WCDMa:MEAS<i>:UECHannels:EDPCch
CONFigure:WCDMa:MEAS<i>:UECHannels:EDPDch<no>
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3.3.2.3 Measurement Control Settings

The "Measurement Control" parameters configure the scope of the WCDMA multi eval-
uation measurement.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "System Overview

El-Measurement Control

----- Detection Mode

----- Repetition Continuous |~
----- Stop Condition None -
----- Measure on Exception r
----- Measurement Lenith 20 Slot
----- Preselected Slot 0
---- Synchronisation Any Slot ~
E-List Mode
- Enahle [T (switch on only in remote!)
= Offline Segment Nr. 1
E-Modulation / CDP
---- Measurement Period Full Slot ~
----- Statistic Count 100

Auto 3GPP Signal

---- Analysis Mode With Origin Offset ~
---- Chn. Detect Threshold -16.0 dB
----- Slot Humber (Table) 0
----- CDP Spreading Factor SF 256 -
---- CDP Power Reference UE Power
---- Rotation 0-°
El-Spectrum
- Statistic Count 100
E-BER
---Statistic Count 100

Fig. 3-24: Measurement control settings
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Assign Views (Hotkey)

The hotkey "Assign Views" selects the view types to be displayed in the overview. The
R&S CMW does not evaluate the results for disabled views. Therefore, limiting the num-
ber of assigned views can speed up the measurement. Press the softkey "Multi Evalua-
tion" to activate the hotkey.

Remote command:

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult[:ALL]
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:EVMagnitude
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:MERRor
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:PERRor
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:ACLR
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:EMASk
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:CDPMonitor
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:CDPower
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:CDERror
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:CHIP:EVM
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:CHIP:MERRoOr
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:CHIP:PERRoOr
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:UEPower
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:FERRor
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:PHD
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:PSTeps
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:BER
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:IQ
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:RCDerror

Repetition
Defines how often the measurement is repeated if it is not stopped explicitly or by a failed
limit check.

e Continuous: The measurement is continued until it is explicitly terminated; the
results are periodically updated.
e Single-Shot: The measurement is stopped after one statistics cycle.

Single-shot is preferable if only a single measurement result is required under fixed con-
ditions, which is typical for remote-controlled measurements. Continuous mode is suita-
ble for monitoring the evolution of the measurement results in time and observe how they
depend on the measurement configuration, which is typically done in manual control. The
reset/preset values therefore differ from each other.

Remote command:
CONFigure:WCDMa:MEAS<i>:MEValuation:REPetition

Stop Condition

Specifies the conditions for an early termination of the measurement:

o None: The measurement is performed according to its "Repetition" mode and "Sta-
tistic Count", irrespective of the limit check results.

e On Limit Failure: The measurement is stopped as soon as one of the limits is
exceeded, irrespective of the repetition mode set. If no limit failure occurs, it is per-
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formed according to its "Repetition"” mode and "Statistic Count". Use this setting for
measurements that are essentially intended for checking limits, e.g. production tests.

Remote command:
CONFigure:WCDMa:MEAS<i>:MEValuation:SCONdition

Measure on Exception

Specifies whether measurement results that the R&S CMW identifies as faulty or inac-
curate are rejected. A faulty result occurs e.g. when an overload is detected. In remote
control, the cause of the error is indicated by the "reliability indicator".

e Off: Faulty results are rejected. The measurement is continued; the statistical coun-
ters are not re-set. Use this mode to ensure that a single faulty result does not affect
the entire measurement.

e On: Results are never rejected. Use this mode e.g. for development purposes, if you
want to analyze the reason for occasional wrong transmissions.

Remote command:
CONFigure:WCDMa:MEAS<i>:MEValuation:MOEXception

Measurement Length

Defines the number of consecutive slots that form a single measurement interval. The
measured slots are displayed in all multislot diagrams, e.g. "Error Vector Magnitude",
"CDP vs. Slot" and "UE Power".

See also chapter 3.2.1.3, "Defining the Scope of the Measurement”, on page 94

Remote command:
CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount

Preselected Slot

Selects the slot to be used for all single slot measurements,e.g. "Error Vector Magnitude
vs Chip", "CD Monitor", "ACLR", "Emission Mask". The preselected slot must not be con-
fused with the slot used for tables of statistical values for multislot measurements, see
parameter "Modulation / CDP > Slot Number (Table)" on page 139.

See also chapter 3.2.1.3, "Defining the Scope of the Measurement", on page 94

Remote command:
CONFigure:WCDMa:MEAS<i>:MEValuation:PSLot

Synchronization

Selects a slot number (0 to 14) that the R&S CMW will display as the first slot in the
measurement interval. "Any" means that the measurement will start as fast as possible,
beginning with the first captured slot. "Free Run" measurements use always "Any".

Selecting a synchronization slot number can speed up the synchronization process. The
trigger settings must be configured according to the selected slot. Example: To use an
external frame trigger with synchronization slot number 5, a trigger delay corresponding
to 5 slots has to be entered. Omitting the trigger delay results in a synchronization error
because slot number 5 is expected but slot number 0 is found after the measurement has
been triggered.

Remote command:
CONFigure:WCDMa:MEAS<i>:MEValuation:SYNCh
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List Mode > Enable

Shows whether the list mode is enabled and disables an enabled list mode. Enabling the
list mode is only possible via the remote control command below. The list mode is essen-
tially a remote control feature; for an introduction see chapter 3.2.3, "Multi Evaluation List
Mode", on page 97.

Option R&S CMW-KMO012 required.

Remote command:
CONFigure:WCDMa:MEAS<i>:MEValuation:LIST

List Mode > Offline Segment Nr.
For future extensions.

Modulation / CDP > Measurement Period
Selects a half-slot or a full-slot measurement.

e Full-Slot:
The modulation and code domain measurement results are based on the entire
WCDMA slots (667 ps), excluding a 25 ps guard period at the beginning and at the
end. The diagrams/traces contain one value per slot. This measurement mode is
appropriate for signal configurations where the UE power is not expected to change
within the slot (e.g. a pure DPCH without HSDPA channels).
The BER measurement is only supported as full-slot measurement.

e Half-Slot:
The modulation and code domain measurement results are based on half the
WCDMA slot (333 ps), excluding a 25 ps guard period at the beginning and at the
end of each half-slot. The diagrams/traces contain two values per slot. This mea-
surement is appropriate for signal configurations where the UE power changes within
the slot (e.g. a DPCH + HSDPA channel configuration with appropriate timing offset).
Half-slot measurements require option R&S CMW-KM401.

Remote command:
CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:MODulation

Modulation / CDP / Spectrum / BER > Statistic Count

Defines the number of measurement intervals (for BER transport blocks) per measure-
ment cycle (statistics cycle, single-shot measurement). This value is also relevant for
continuous measurements, because the averaging procedures depend on the statistic
count.

In the WCDMA multi evaluation measurement, the measurement interval is completed
when the R&S CMW has measured the full sequence of "Measured Slots". The mea-
surement provides two independent statistic lengths for the modulation and spectrum
results. In single-shot mode and with a shorter spectrum statistic length, the ACLR eval-
uation is stopped while the R&S CMW still continues providing new modulation results.

See also: "Statistical Results" in the R&S CMW user manual, chapter "System Overview"
Remote command:
CONFigure:WCDMa:MEAS<i>:MEValuation:SCOunt:MODulation
CONFigure:WCDMa:MEAS<i>:MEValuation:SCOunt:SPECtrum
CONFigure:WCDMa:MEAS<i>:MEValuation:SCOunt:BER
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Modulation / CDP > Detection Mode

In the "3GPP Signal Auto" detection mode, the R&S CMW uses the scrambling code and
slot format information to synchronize to the received signal, irrespective of the channel
configuration.

Remote command:
CONFigure:WCDMa:MEAS<i>:MEValuation:DMODe:MODulation

Modulation / CDP > Analysis Mode
Defines whether a possible origin offset is included in the measurement results (modu-
lation and code domain) or subtracted out.

See also: "I/Q Offset, 1/Q Imbalance, Waveform Quality" in the R&S CMW user manual,
chapter "System Overview"

e With Origin Offset:
The results include a possible origin offset. This mode conforms to 3GPP specifica-
tions.

e No Origin Offset:
The origin offset is subtracted out.

Remote command:
CONFigure:WCDMa:MEAS<i>:MEValuation:AMODe:MODulation

Modulation / CDP > Chn. Detect Threshold

Minimum signal strength of the DPDCH and the E-DPDCHs in the WCDMA signal (if
present) to be detected and evaluated. The threshold corresponds to the ratio of the
(E-)DPDCH power to the (E-)DPCCH power in dB. Channels with a power below the
threshold are not considered for the calculation of modulation and CDP results.

The channel detection threshold is important to distinguish the (E-)DPDCH from unwan-
ted signals, e.g. noise or non-orthogonal components that may be detected as fictitious
(E-)DPDCHs. A low threshold value represents a weaker selection criterion and increa-
ses the risk of detecting unwanted signals. On the other hand a high threshold may pre-
vent the detection of real (E-)DPDCH signals.

Remote command:
CONFigure:WCDMa:MEAS<i>:MEValuation:CDTHreshold:MODulation

Modulation / CDP > Slot Number (Table)

Selects a particular slot within the "Measurement Length" where the R&S CMW displays
a table of statistical measurement results for the multislot measurements. These results
are measured for all slots and can be displayed for one slot at a time.

See also chapter 3.2.1.3, "Defining the Scope of the Measurement”, on page 94

Remote command:
CONFigure:WCDMa:MEAS<i>:MEValuation:SSCalar:MODulation

|
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Modulation / CDP > CDP Spreading Factor

Selects the spreading factor used for display of the code domain monitor results. The
values range from 4 to 256 in powers of 2. For a PCDE measurement conform to 3GPP
TS 34.121 the spreading factor must be set to 4.

Remote command:
CONFigure:WCDMa:MEAS<i>:MEValuation:DSFactor:MODulation

Modulation / CDP > CDP Power Reference

Selects the reference for the code domain power (CDP vs. Slot and CDP in CD Monitor).
In the current software version the CDP is defined relative to the total power of the signal,
i.e. to the UE Power.

Modulation / CDP > Rotation
Defines the initial phase reference (¢=0) for I/Q constellation diagrams of QPSK signals
(see parameter "UL Configuration" on page 133).

For QPSK signals the symbol mapping between the logic data and the constellation
points cannot be evaluated. As a consequence the overall phase of the diagram is ran-
dom. This is important because the 1/Q imbalance results depend on this random overall
phase.

In order to get correct I/Q imbalance results, select the rotation as follows:

e 0°: Suitable for QPSK signals with constellation points located on the | and Q axes
(e.g DPCCH plus DPDCH).

e 45°: Suitable for QPSK signals with constellation points located on the angle bisectors
between the | and Q axes (e.g. DPCCH only).

For WCDMA signals (UL Configuration = QPSK) the rotation setting is irrelevant. The
symbol mapping can be evaluated and the position of the constellation points is fixed.

Remote command:
CONFigure:WCDMa:MEAS<i>:MEValuation:ROTation:MODulation

Trigger Settings

The "Trigger" parameters configure the trigger system for the WCDMA multi evaluation
measurement.

L%!---Tﬁgger
é"-"Trigger Source Free Run (Standard) hd
----- Trigger Slope Rising Edge ~
----- Trigger Threshold -26.00 dB
%"'"Trigger Delay 0.00 ps
~Trigger Time Out ¥ 2000 ms
- Minimum Trigger Gap 25.00 ps

Fig. 3-25: Trigger settings

Trigger Source
Selects the source of the trigger event. Some of the trigger sources require additional
options.

e Free Run (Standard):

|
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The measurement starts immediately after it is initiated. The R&S CMW decodes the
signal to derive its slot and frame timing. This procedure is repeated after each mea-
surement cycle.

e Free Run (Fast Sync):
Similar to "Free Run (Standard)", however, the R&S CMW assumes that the frame
period of the detected signal is close to the nominal 10 ms WCDMA frame length.
The timing is only corrected after each measurement cycle using a faster algorithm,
which results in faster continuous measurements.
If you experience problems with this trigger mode, use Free Run (Standard) instead.

e IF Power:
The measurement is triggered by the power of the received signal, converted into an
IF signal. The trigger event coincides with the rising or falling edge of the detected
WCDMA power step. This setting can be used to measure short signal bursts when
no continuous WCDMA signal is available.

e |F Power (Sync):
Similar to "IF Power", however the R&S CMW tries to synchronize to the signal during
a full slot after the trigger event. This setting can be used to measure short signal
bursts where the beginning of the burst does not exactly coincide with a slot boundary.
The start of the measurement takes longer than with "IF Power".

e .. .External...:
External trigger signal fed in via TRIG A or TRIG B on the rear panel of the instrument.

Remote command:
TRIGger:WCDMa:MEAS<i>:MEValuation:SOURce
TRIGger :WCDMa :MEAS<i>:MEValuation:CATalog:SOURce?

Trigger Slope

Qualifies whether the trigger event is generated at the rising or at the falling edge of the
trigger pulse. This setting has no influence on "Free Run" measurements and for evalu-
ation of trigger pulses provided by other firmware applications.

Remote command:
TRIGger:WCDMa:MEAS<i>:MEValuation:SLOPe

Trigger Threshold

Defines the input signal power where the trigger condition is satisfied and a trigger event
is generated. The trigger threshold is valid for power trigger sources. It is a dB value,
relative to the reference level minus the external attenuation (<Ref. Level> — <External
Attenuation (Input)> — <Frequency Dependent External Attenuation>). If the reference
level is set to the actual maximum output power of the DUT, and the external attenuation
settings are in accordance with the test setup, then the trigger threshold is referenced to
the actual maximum RF input power at the R&S CMW.

A low threshold may be required to ensure that the R&S CMW can always detect the
input signal. A higher threshold can prevent unintended trigger events.

Remote command:
TRIGger:WCDMa:MEAS<i>:MEValuation:THReshold
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Trigger Delay

Defines a time delaying the start of the measurement relative to the trigger event. This is
useful if the trigger event and the uplink DPCH slot border are not synchronous. A mea-
surement starts always at an uplink DPCH slot border. Triggering a measurement at
another time may yield a synchronization error.

For internal trigger sources aligned to the downlink DPCH an additional delay of 1024
chips is automatically applied. It corresponds to the assumed delay between downlink
and uplink slot.

This setting has no influence on "Free Run" measurements.

Remote command:
TRIGger:WCDMa:MEAS<i>:MEValuation:DELay

Trigger Time Out

Sets a time after which an initiated measurement must have received a trigger event. If
no trigger event is received, a trigger timeout is indicated in manual operation mode. In
remote control mode the measurement is automatically stopped. The parameter can be
disabled so that no timeout occurs.

This setting has no influence on "Free Run" measurements.

Remote command:
TRIGger:WCDMa:MEAS<i>:MEValuation:TOUT

Minimum Trigger Gap
Defines a minimum duration of the power-down periods (gaps) between two triggered
power pulses. This setting is valid for an "(IF) Power" trigger source.

The trigger system is controlled by means of a timer which is reset to zero in the following

instances:

e At the IF power-down ramp of each triggered or untriggered pulse, even though the
previous counter may not have elapsed yet. A power-down ramp is detected when
the signal power falls below the trigger threshold.

e Atthe beginning of each measurement: The minimum gap defines the minimum time
between the start of the measurement and the first trigger event.

The trigger system is re-armed as soon as the timer has reached the specified minimum

gap.
Start of No trigger Trigger Mo trigger Trigger
measure-  event event event event
ment
Trigger .—.l Tri d

+ > | > « > gger arme IP—
Minimum Minimum ESRIEN Min. Min. Min.
Trigger Trigger Trigger Trigger Trigger
Gap Gap Gap Gap Gap
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This parameter can be used to prevent unwanted trigger events due to fast power var-
iations.

Remote command:
TRIGger :WCDMa :MEAS<i>:MEValuation:MGAP

3.3.2.5 Limit Settings

The "Limits" in the "Multi Evaluation Configuration" dialog define upper limits for the
modulation, power and spectrum results including the spectrum emission mask.

For details see chapter 3.2.5, "Limit Settings and Conformance Requirements",

on page 103.
B Limit
-Modulation

-Code Domain

-Power Control

- Spectrum ACLR
-Spectrum Emission Mask

Fig. 3-26: Limit settings

Limits

The limits can be configured via the remote commands described in the following sec-
tions:

e chapter 3.5.3.9, "Limits (Modulation)", on page 195

e chapter 3.5.3.10, "Limits (Code Domain)", on page 198

e chapter 3.5.3.11, "Limits (Power Control)", on page 204

® chapter 3.5.3.12, "Limits (Spectrum)", on page 205

Some examples are listed below.

Remote command:
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:MERRor
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:ECDP
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:PCONtrol:HSDPcch
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:ACLR:ABSolute
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:EMASk:RELative

3.3.2.6 Additional Softkeys and Hotkeys

The WCDMA multi evaluation measurement provides some softkey/hotkey combinations
which have no equivalent in the configuration dialog. Most of these hotkeys provide dis-
play configurations (like diagram scaling). They are self-explanatory and do not have any
remote-control commands assigned.

The remaining softkeys > hotkeys are described below. They are displayed only while

the combined signal path scenario is active and are provided by the "WCDMA Signal-

ing" application selected as master application. See also "Scenario = Combined Signal
Path" on page 129.
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The measurement provides no remote-control commands corresponding to these hot-
keys. Use the remote-control commands of the signaling application instead.

While one of these softkeys is selected, the "Config" hotkey opens the configuration dia-
log of the signaling application, not the configuration dialog of the measurement.

Signaling Parameter > ...
Provides access to the most essential settings of the "WCDMA Signaling" application.

WCDMA-UE Signaling
Select this softkey and press ON | OFF to turn the downlink signal transmission on or off.

Press the softkey two times (select it and press it again) to switch to the signaling appli-
cation.

3.3.3 Measurement Results

The results of the WCDMA multi evaluation measurement are displayed in several dif-
ferent views.

For detailed description see chapter 3.2.6, "Measurement Results", on page 112.

The multi evaluation measurement provides an overview dialog and a detailed view for
each diagram in the overview. The overview dialog shows the modulation, power, spec-
trum and code domain power results as traces or bar graphs. A selection of statistical
results of TX and RX measurements is also shown.

UL Freguency: 1922.6000000 MHz Ref Level: —10.00 dBm Connectar, RF1COM  Meas. Period: Half Slot
UE Power Power Steps CDP vs Slot

dBm dn - - A

Slot - - - Slat Slot

Phase Discontinuity Frequency Error CDE vs Slot

o | R AR R AR A LA
LI_I.I_I_I.I_I_I_WH o i

Error Vector Magnitude EVM vs Chip CD Monitor
" E i Ml
st She) | e Mttt
Phase Error Phase Error vs Chip ACLR
. . dBm
Slot Chip - I T ch
Magnitude Error Magnitude Error vs Chip 1Q Emission Mask
% % ol dB
. . . m\——__
Slet Chip ' e — —1 ]

TX Measurement Current

[UE Fower —1473dBm  EVM RMS 273%  CF Emor  -0.98 Hz OBW  411MHz |
RX Measurement Current
Transport Block Count 0/ 100 BER NCAP BLER NCAP |

Fig. 3-27: WCDMA Multi Evaluation: Overview
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Most of the detailed views show a diagram and a statistical overview of single-slot results.

* Q= off = -— * 0= off W - » 8= Ot = -—

1st Measured Slot...

Statistics @ SlotD Current Average

Power [dBm] -11.40 -14.01 -11.30 1.16
Ebhd RMS [%)] 2.02 224 263 0.13
E4h Peak [%)] 4.64 5.12 717 0.60
10 Origin Offset [dB] -68.90 -67.00 -60.78 5.91
1Q Imbalance [dB] -80.06 -70.75 -63.62 5.86
CF Error [Hz] -95065.16  -234412.67 30619221  -625782.04
Trans. Time Errar [Chip] - - - -

Fig. 3-28: WCDMA Multi Evaluation: EVM

Traces and Bar Graphs

The results can be retrieved via the following remote commands.

Remote command:

FETCh:WCDMa :MEAS<i>:MEValuation:TRACe:UEPower:CURRent? etc.
FETCh:WCDMa :MEAS<i>:MEValuation:TRACe:PSTeps:CURRent? etc.
FETCh:WCDMa :MEAS<i>:MEValuation:TRACe:PHD:CURRent? etc.
FETCh:WCDMa :MEAS<i>:MEValuation:TRACe:FERRor:CURRent? etc.
FETCh:WCDMa :MEAS<i>:MEValuation:TRACe:EVMagnitude:CHIP:CURRent?
etc.

FETCh:WCDMa :MEAS<i>:MEValuation:TRACe:PERRor:CHIP:CURRent? etc.
FETCh:WCDMa :MEAS<i>:MEValuation:TRACe:MERRor [:RMS] :CURRent? etc.
FETCh:WCDMa :MEAS<i>:MEValuation:TRACe:IQ:CURRent? etc.
FETCh:WCDMa :MEAS<i>:MEValuation:TRACe:CDPower :DPCCh:CURRent? etc.
FETCh:WCDMa :MEAS<i>:MEValuation:TRACe:CDERror:DPCCh:CURRent? etc.
FETCh:WCDMa :MEAS<i>:MEValuation:TRACe:RCDerror:DPCCh:CURRent? etc.
FETCh:WCDMa :MEAS<i>:MEValuation:TRACe:CDPMonitor:QSIGnal:
CURRent? etc.

FETCh:WCDMa :MEAS<i>:MEValuation:TRACe:CDEMonitor:QSIGnal:
CURRent? etc.

FETCh:WCDMa :MEAS<i>:MEValuation:SPECtrum:CURRent? etc.
FETCh:WCDMa :MEAS<i>:MEValuation:TRACe:EMASk:MFLeft:CURRent? etc.
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Statistical Overviews
The results can be retrieved via the following remote commands.

Remote command:

FETCh:WCDMa :MEAS<i>:MEValuation:MODulation:CURRent? etc.
FETCh:WCDMa :MEAS<i>:MEValuation:CDPower:CURRent? etc.
FETCh:WCDMa :MEAS<i>:MEValuation:CDERror:CURRent? etc.
FETCh:WCDMa :MEAS<i>:MEValuation:RCDerror:CURRent? etc.
FETCh:WCDMa :MEAS<i>:MEValuation:PCDE:CURRent? efc.
FETCh:WCDMa :MEAS<i>:MEValuation:BER? etc.

3.4 Programming

The following sections provide programming examples for the WCDMA multi evaluation
measurement.

The examples have been tested with the aid of a simple software tool.
See also: "Remote Control" in the R&S CMW user manual

L I =Y a1 = | = T o o] L= 146
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3.41 General Examples

The WCDMA multi evaluation measurement is programmed as follows:
e The measurement is controlled by SCPI commands with the following syn-

tax: . ..WCDMa:MEAS:MEValuation...

e Use general commands of the type . .. :WCDMa:MEAS. .. (N0 :MEValuation
mnemonic) to define the signal routing and perform RF and analyzer settings.

e Use general commands of the type . .. :WCDMa:MEAS:UESignal. ..

(no :MEValuation mnemonic) to inform the R&S CMW about the basic properties
of the measured WCDMA signal.

e After a *RST, the measurement is switched off. Use
READ:WCDMa :MEAS:MEValuation. .. ? toinitiate a single-shot measurement and
retrieve the results. You can also start the measurement using
INIT:WCDMa:MEAS:MEValuation and retrieve the results using
FETCh:WCDMa :MEAS:MEValuation...?.

e For synchronization and proper decoding, some UE signal settings must be in
accordance with the measured signal; see chapter 3.4.1.2, "Specifying Required
Settings", on page 147.

3.4.1.1 Specifying General Measurement Settings

// R R I I I I I E h b I E h h E E b dh E E b b h b h b b b b b E h h b b b E E h h E E b JE h b b b b b b b h b b h E b b b b b b b b b b b 3

// System-Reset
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3.4.1.2

3.41.3

Programming

[ ] KRR KKk ok Sk kK ko ok ok ok KK ok ok kK Kk o ok ok ok KK o ok ok ok kKK o ok ok ok XK o ok ok ok ok Kk ok ok ok ok K K ok ok ok ok kK K o ok ok ok K K ok ok kK X K
*RST; *OPC?
*CLS; *OPC?

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A KA A A AR AR AR AR AR KA KKK K

// Define signal routing, perform RF and analyzer settings

// for a WCDMA uplink signal (operating band I, channel no. 9815,

// corresponding to a carrier frequency of 1963 MHz) with a

// peak power of 7 dBm, allowing for a 5 dB user margin

// Rk ki dh h b kb ik kb b b b e b b b kb b bk b b bk kb kb b b b b b b bk kb b b b b ke e b b e kb b e kb bk b b b b b bk b e e
ROUTe:WCDMa :MEAS: SCENario:SALone RF1C, RX1
CONFigure:WCDMA:MEAS:RFSettings:EATTenuation 2
CONFigure:WCDMA:MEAS:RFSettings:ENPower 7
CONFigure:WCDMA:MEAS:RFSettings:UMARgin 5
CONFigure:WCDMA:MEAS:RFSettings:FREQuency 1963E+6

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR AR AR R KA KKK

// Alternatively set the frequency indirectly via band and channel.

// Rk ke dh kb kb kb kb b b b b kb b kb b bk bk ke kb b b b b b e bk kb b b b bk e b b bk b b b b b b kb b b b b bk b b i
CONFigure:WCDMa:MEAS:BAND OB3

CONFigure:WCDMa:MEAS:RFSettings:FREQuency 1162 CH

Specifying Required Settings

// R R R R R R R R R I R R R R R R R R R R R R R R R R R R R R I I R R I I I I E i

// Specify required UE signal settings: presence of a DPDCH, slot format 1,

// scrambling code 5, channel configuration with HSUPA channels

// R R R R R R R R R R I R R R R R R R R R R R R R R R R R R R R R R R I I R R I I I h I E ik
CONFigure:WCDMa:MEAS:UESignal :DPDCh ON

CONFigure:WCDMa:MEAS:UESignal:SFORmat 1

CONFigure:WCDMa:MEAS:UESignal:SCODe 5

CONFigure:WCDMa:MEAS:UESignal:ULConfig HSUPa

Specifying Additional Measurement-Specific Settings

// Rk ki dh h bk bk kb kb b b bk b b b kb b e b bk kb kb kb b b b b b b bk kb kb b bk e b b ek b b b e b b b b b b b bk b b i

// Define stop condition (stop on limit failure) and error handling,

// select a measurement length of 30 slots (2 WCDMA frames),

// starting with slot 0 and using slot no. 3 as the preselected slot.

// Display slot 0 of the frame as first slot.

// R R R R R R R R R R I R R R R R R R R R R R R R R R R R R R R R R I I R I R I I I A E E E E ik
CONFigure:WCDMa:MEAS:MEValuation:SCONdition SLFail
CONFigure:WCDMa:MEAS:MEValuation:MOEXception ON
CONFigure:WCDMa:MEAS:MEValuation:MSCount 30
CONFigure:WCDMa:MEAS:MEValuation:PSLot 3

CONFigure:WCDMa:MEAS:MEValuation:SYNCh SLO

// Rk kb bk kb b b b b b b b b b kb b bk b b bk e b ke b kb b b b bk kb b b b bk e e b b b kb bk ke bk b b b b b bk ik e e

// Specifiy modulation/CDP settings:

|
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// Full-slot measurement over 20 statistics cycles,

// analysis without origin offset, channel detection threshold -5 dB,

// statistical results in slot 4, spreading factor 16, query detection mode,
// set offset 45° for I/Q constellation diagram.

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR A A AR AR A AR KA KA KKK
CONFigure:WCDMa:MEAS:MEValuation:MPERiod:MODulation FULL
CONFigure:WCDMa:MEAS:MEValuation:SCOunt:MODulation 20
CONFigure:WCDMa:MEAS:MEValuation:AMODe:MODulation NOOF
CONFigure:WCDMa:MEAS:MEValuation:CDTHreshold:MODulation -5
CONFigure:WCDMa:MEAS:MEValuation:SSCalar:MODulation 4
CONFigure:WCDMa:MEAS:MEValuation:DSFactor:MODulation SF16
CONFigure:WCDMa:MEAS:MEValuation:DMODe:MODulation?
CONFigure:WCDMa:MEAS:MEValuation:ROTation:MODulation 45

// R R R R R R R R R R R I R R R R R I R R R R R R R R R R R R R R R R I I E E E E

// Specify spectrum settings:
// select a measurement length of 30 slots (2 WCDMA frames)

// R R R R R R R R I I R R R R R R R R R R R R R R R R R R R R I R R I I I E kI

CONFigure:WCDMa:MEAS:MEValuation:SCOunt:SPECtrum 30

// RR R R R R R R R R I R R R R R R R R R R R R R R R R R R R R R R R R I R R I I R I I E ik

// Specify BER settings:
// select a measurement length of 30 slots (2 WCDMA frames)

// RR R R R R R R R R R I R R R R R R R R R R R R R R R R R R R R R R R R R I I I E i

CONFigure:WCDMa:MEAS:MEValuation:SCOunt :BER 30

Configuring the Trigger System

// Rk ki dh h bk bk b bk b b b bk b b b kb b b b bk kb ik b b kb b b b bk kb b b b b ke b b b b bk b b e kb b kb b b b bk b b b i

// Set trigger source, timeout, trigger level, slope, delay

// and minimum trigger gap.

// Rk ki dh ki kb kb b b b b b b e b b b kb b b b bk bk kb kb b b b b b bk kb kb b bk b b b bk b b kb bk kb b b bk b e e
TRIGger:WCDMa:MEAS:MEValuation:SOURce 'IF Power'
TRIGger:WCDMa:MEAS:MEValuation:TOUT 1

TRIGger:WCDMa:MEAS:MEValuation:THReshold -30
TRIGger:WCDMa:MEAS:MEValuation:SLOPe FEDGe

TRIGger:WCDMa:MEAS:MEValuation:DELay 0.001

TRIGger:WCDMa:MEAS:MEValuation:MGAP 0.00002

Specifying Limits

// Rk ke dh Sk bk bk b b b b b b bk kb b b b b kb bk kb kb b b b b b bk kb b b b bk e e b kb kb b kb bk b bk b b b bk b i

// Define all modulation limits

// RR R R R R R R R R R R I R R R R R R R R R R R R R R R R R R R R R R I R R R R I I I R I E i
CONFigure:WCDMa:MEAS:MEValuation:LIMit:MERRor 20, OFF
CONFigure:WCDMa:MEAS:MEValuation:LIMit:EVMagnitude 20, 40
CONFigure:WCDMa:MEAS:MEValuation:LIMit:PERRor 20, OFF
CONFigure:WCDMa:MEAS:MEValuation:LIMit:PHD ON, 70, 40
CONFigure:WCDMa:MEAS:MEValuation:LIMit:PHSDpcch ON, 5.5, 20, 40
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CONFigure:WCDMa:MEAS:MEValuation:LIMit:IQOFfset -20
CONFigure:WCDMa:MEAS:MEValuation:LIMit:IQIMbalance ON
CONFigure:WCDMa:MEAS:MEValuation:LIMit:CFERror 150

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR A A AR AR A AR KA KA KKK
// Define relative CDE limits and specify the uplink channel configuration

// Rk ki dh kb ik b b b b b b bk kb b kb b bk b bk kb b kb b b b bk ke b b b bk e b b b b kb b b b b kb bk b b b b kb e e
CONFigure:WCDMa:MEAS:MEV:LIMit:RCDerror:ECDP -20,-30,-15,-36,-25,-30,-17,-43
CONFigure:WCDMa:MEAS:MEValuation:LIMit:RCDerror:EECDp:DPCCh ON, 4,256
CONFigure:WCDMa:MEAS:MEValuation:LIMit:RCDerror:EECDp:DPDCh ON, 14, 64
CONFigure:WCDMa:MEAS:MEValuation:LIMit:RCDerror:EECDp:HSDPcch:CONFig ACK
CONFigure:WCDMa:MEAS:MEValuation:LIMit:RCDerror:EECDp:HSDPcch ON, 50,256
CONFigure:WCDMa:MEAS:MEValuation:LIMit:RCDerror:EECDp:EDPCch ON, 20,256
CONFigure:WCDMa:MEAS:MEValuation:LIMit:RCDerror:EECDp:EDPDch2 ON,160,4

// KA KA KA KA KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AKX KKK

// Define all power control limits

// R R R R R R R R I I R R R R R R R R R R R R R R R R R R R R I R R I I I E kI

CONFigure:WCDMa:MEAS:MEValuation:LIMit:PCONtrol:EPSTep 0.5, 0.5, 1, 1.5, 2.5
CONFigure:WCDMa:MEAS:MEValuation:LIMit:PCONtrol:HSDPcch ON, 6, -2, -5

// Rk kb b kb kb b b b b b b b b b b b b b bk bk bk kb kb b b b b b b bk kb b b b bk e e b b bk b b bk bk kb b b b b b kb b i

// Define all ACLR limits

// RR R R R R R R R R R I R R R R R R R R R R R R R R R R R R R R R R R R R I I I E i

CONFigure:WCDMa:MEAS:MEValuation:LIMit:ACLR:ABSolute ON
CONFigure:WCDMa:MEAS:MEValuation:LIMit:ACLR:RELative -35, -47

// Rk kb h b kb kb b b b b b bk b b b kb b b b bk bk kb ke b b b b b b bk kb kb b b ke e b b bk b bk b bk b bk b b bk kb b i

// Define spectrum emission mask

// ER R R R R R R R R R I R R R R R R R R R R R R R R R R R R R R R R I I R R I E Rk

CONFigure:WCDMa:MEAS:MEValuation:LIMit:EMASk:ABSolute -50, -13, -15, A
CONF:WCDMa :MEAS:MEV:LIMit:EMASk:RELative -50.5,-47.5,-37.5,-33.5,-48.275,-33.725

Performing Single-Shot Measurements

// KA KK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR AR AR KRR KKK

// Enable measurements

// Rk ki dh kb kb b b b b b bk kb b kb b ek bk bk kb e b b b b b b bk kb kb b b ke e b b b kb bk kb kb b b b b bk b e i

CONF:WCDM:MEAS:MEV:RES:ALL ON, ON, ON, ON, ON, ON, ON, ON, ON, ON, ON, ON, ON, ON, ON, ON, ON, ON

// Rk ki dh Sk b kb kb b b b b b bk kb b kb b ek bk kb b b b b b b b bk kb b b b bk e b b b kb b kb b bk bk b e b b kb e i

// Start single-shot measurement, return an EVM trace.

// Query the measurement state (should be "RDY").

// Rk kI b kb kb b b b b bk b b b kb b bk bk kb b b b b b b b bk kb b b b bk e b b b kb b kb b b b b b b b b kb e i

READ:WCDMa :MEAS:MEValuation:TRACe:EVMagnitude:RMS:AVERage?
FETCh:WCDMa :MEAS:MEValuation:STATe?

// KKK KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR AR AR AR A AR KA KKK

// Read CDP and CDE traces obtained in the last measurement

|
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// without re-starting the measurement.

// KKK A KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR A AR KRR KKK
FETCh:WCDMa:MEAS:MEValuation:TRACe:CDPower :DPCCh:CURRent?
FETCh:WCDMa :MEAS:MEValuation:TRACe:CDPower :DPCCh:SDEViation?
FETCh:WCDMa:MEAS:MEValuation:TRACe:CDPower :HSDPcch:CURRent?
FETCh:WCDMa:MEAS:MEValuation:TRACe:CDPower:HSDPcch:SDEViation?
FETCh:WCDMa :MEAS:MEValuation:TRACe:CDPower :EDPDchl:CURRent?
FETCh:WCDMa:MEAS:MEValuation:TRACe:CDPower:EDPDch2:SDEViation?
FETCh:WCDMa:MEAS:MEValuation:TRACe:CDERror :DPCCh:CURRent?
FETCh:WCDMa:MEAS:MEValuation:TRACe:CDERror:DPCCh:SDEViation?
FETCh:WCDMa:MEAS:MEValuation:TRACe:CDERror:HSDPcch:CURRent?
FETCh:WCDMa:MEAS:MEValuation:TRACe:CDERror:HSDPcch:SDEViation?
FETCh:WCDMa :MEAS:MEValuation:TRACe:CDERror:EDPDchl:CURRent?
FETCh:WCDMa:MEAS:MEValuation:TRACe:CDERror:EDPDch2:SDEViation?
FETCh:WCDMa :MEAS:MEValuation:TRACe:CDPMonitor:QSIGnal:CURRent?
FETCh:WCDMa :MEAS:MEValuation:TRACe:CDPMonitor:ISIGnal:CURRent?
FETCh:WCDMa:MEAS:MEValuation:TRACe:CDEMonitor:QSIGnal:CURRent?
FETCh:WCDMa:MEAS:MEValuation:TRACe:CDEMonitor:ISIGnal:CURRent?

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A AR AR AR A A AR KRR KKK

// Read relative CDE traces obtained in the last measurement

// without re-starting the measurement.

// R gk ki dh Sk kb gk b b b b b b bk b b b b b b bk bk bk kb b b b b b b b b kb b b b b b b b b b b b b b kb b b b b b b b b b kb b i
FETCh:WCDMa :MEAS:MEValuation:TRACe:RCDerror:DPCCh:CURRent?

FETCh:WCDMa :MEAS :MEValuation:TRACe:RCDerror:HSDPcch:CURRent?
FETCh:WCDMa:MEAS:MEValuation:TRACe:RCDerror:EDPDch2:AVERage?
FETCh:WCDMa:MEAS:MEValuation:TRACe:RCDerror:SF:DPDCh?

FETCh:WCDMa :MEAS :MEValuation:TRACe:RCDerror:SF:HSDPcch?
FETCh:WCDMa:MEAS:MEValuation:TRACe:RCDerror:SF:EDPDch2?

// Rk ik dh kb kb b b b b b bk kb b kb b b b b bk kb kb b b b b b b b b kb b b b bk e e bk kb bk kb bk bk b b b bk b e i

// Read spectrum traces obtained in the last

// measurement without re-starting the measurement.

// Rk ki dh h b kb kb b b b b b bk kb b kb b bk bk kb kb b b b b b b bk bk b b bk e e b b bk bk kb b b bk b b b bk b e i
FETCh:WCDMa:MEAS:MEValuation: TRACe:EMASk:MFLeft :CURRent?

FETCh:WCDMa :MEAS:MEValuation:TRACe:EMASk:MFRight :CURRent?
FETCh:WCDMa:MEAS:MEValuation:TRACe:EMASk:HKFLeft :CURRent?
FETCh:WCDMa:MEAS:MEValuation:TRACe:EMASk:HKFRight : CURRent?
FETCh:WCDMa:MEAS:MEValuation:TRACe:EMASk:KFILter:CURRent?

// KKK KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR AR AR AR A KA KN KK KK

// Read modulation and power traces obtained in the last

// measurement without re-starting the measurement.

// KKK KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR A AR AN KRR KK KK
FETCh:WCDMa :MEAS:MEValuation:TRACe:EVMagnitude:CURRent?

FETCh:WCDMa :MEAS:MEValuation:TRACe:EVMagnitude:SDEViation?
FETCh:WCDMa:MEAS:MEValuation:TRACe:EVMagnitude:CHIP:CURRent?

FETCh:WCDMa :MEAS:MEValuation:TRACe:MERRor : CURRent?
FETCh:WCDMa:MEAS:MEValuation:TRACe:MERRor:SDEViation?
FETCh:WCDMa:MEAS:MEValuation:TRACe :MERRor:CHIP:CURRent?
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FETCh:
FETCh:
FETCh:
FETCh:
FETCh:
FETCh:
FETCh:
FETCh:
FETCh:
FETCh:
FETCh:

WCDMa :
WCDMa :

MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS

:MEValuation:TRACe:

:PERRor:SDEViation?

PERRor:CURRent?
:MEValuation:TRACe
WCDMa : :MEValuation:
WCDMa :

WCDMa :

TRACe:
TRACe:
TRACe:

PERRor:CHIP:CURRent?
:MEValuation: PHD:CURRent?
:MEValuation: FERRor:CURRent?

WCDMa : :MEValuation: FERRor:SDEViation?
WCDMa :

WCDMa :

TRACe:
TRACe:
TRACe:
:PSTeps:CURRent?
TRACe:
TRACe:

:MEValuation: UEPower :CURRent?

:MEValuation: UEPower:SDEViation?
WCDMa : :MEValuation:
WCDMa :

WCDMa :

TRACe
:MEValuation: PSTeps:SDEViation?

:MEValuation: IQ:CURRent?

// Rk ki dh kb kb ik b b b b b b b b kb b kb b ek b b bk b bk b b e b b b bk kb b b b b b b e b b b kb bk b e e kb b b b bk ke i

// Read statistical results obtained in the last measurement
// without re-starting the measurement

// KA KA KA KA KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AKX KKK

FETCh:WCDMa :MEAS:MEValuation:CDPower:CURRent?

FETCh:
FETCh:
FETCh:
FETCh:
FETCh:
FETCh:
FETCh:
FETCh:
FETCh:
FETCh:

WCDMa : MEAS
WCDMa : MEAS
WCDMa : MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS

WCDMa :
WCDMa :
WCDMa :
WCDMa :
WCDMa :
WCDMa :
WCDMa :

:MEValuation:
:MEValuation:
:MEValuation:
:MEValuation:
:MEValuation:
:MEValuation:
:MEValuation:
:MEValuation:
:MEValuation:
:MEValuation:

CDERror:CURRent?
RCDerror:CURRent?
RCDerror:SFE?
RCDerror:0CINfo?
PCDE:CURRent?
SPECtrum:CURRent?
MODulation:CURRent?
MODulation:UEPHd?
MODulation:PHDHsdpcch?
BER?

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A AR A AR AR AR KA KKK

// Read limit check results obtained in the last measurement
// without re-starting the measurement

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR A A AR KRN KKK

CALCulate:WCDMa:MEAS:MEValuation:MODulation:CURRent?

CALCulate:
CALCulate:
CALCulate:
CALCulate:

WCDMa :
WCDMa :
WCDMa :
WCDMa :

MEAS
MEAS
MEAS
MEAS

:MEValuation
:MEValuation
:MEValuation
:MEValuation

:MODulation:UEPHd?
:MODulation:PHDHsdpcch?
:RCDerror:AVERage?
:SPECtrum:CURRent?

3.41.7

Single-Shot and Continuous Measurements

// Rk ki dh Sk b kb kb b b b b b bk kb b kb b ek bk kb b b b b b b b bk kb b b b bk e b b b kb b kb b bk bk b e b b kb e i

// Start single-shot measurement, return magnitude error trace.
// Return maximum magnitude error trace and maximum phase (without repeating

(should be "RDY").

// KKK KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR AR AR KRR KA KKK

// the measurement. Query the measurement state

INIT:WCDMA:MEAS:MEValuation

FETCh:WCDMa:MEAS:MEValuation:TRACe:MERRor:CURRent?
FETCh:WCDMa:MEAS:MEValuation:TRACe :MERRor :MAXimum?
FETCh:WCDMa :MEAS:MEValuation:TRACe: PERRor :MAXimum?
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FETCh:WCDMa :MEAS:MEValuation:STATe?

// R R R R R R R R R R R R R R R R I R R R R R R R R R R R R R R R R R R R I I E ki

// Start continuous measurement; wait for 5 ms and return average result.

// Query measurement state and substates (should be "RUN,ADJ,ACT").

// R R R R R R R R R I I R R R R R R R R R R R R R R R R R R R I R R I b b E I E

CONFigure:WCDMa:MEAS:MEValuation:REPetition CONTinuous
INIT:WCDMA:MEAS:MEValuation

Pause 5000

FETCh:WCDMa :MEAS:MEValuation:TRACe:EVMagnitude:AVERage?
FETCh:WCDMa:MEAS:MEValuation:STATe:ALL?

3.4.2 Using WCDMA List Mode

The WCDMA multi evaluation list mode is programmed as follows:

e The measurement is controlled by SCPI commands with the following syn-
tax: ...WCDMa:MEAS:MEValuation:LIST...

e Use general commands of the type . .. :WCDMa:MEAS. .. (N0 :MEValuation
mnemonic) to define the signal routing and perform RF and analyzer settings.

e After a *RST, the measurement is switched off and list mode is disabled. Use
CONFigure:WCDMa:MEAS:MEValuation:LIST ON to enable the list mode and
INIT:WCDMa:MEAS:MEValuation to initiate a single-shot measurement.

results.

Speed considerations

The following measurement settings have an impact on the measurement speed:
e The number and size of the segments and the number of measured slots in each
segment

® The number and type of results that the R&S CMW needs to calculate

3.4.21 Specifying Global Measurement Settings

// KA KK A A A A A AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR AR KA KA KKK

// System-Reset

// RS S S SRS E RS ST SRR R R SRR R R SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEE SRS
*RST; *OPC?

*CLS; *OPC?

// KKK KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A KA A A A A A A AR A AR AR KRR KK

// Define signal routing and external attenuation
// (Note: The general RF frequency and expected power settings are

// not used in list mode)

// R IRk dE b b b E E b b E b b b b b b dh b b b h b bk b b b b b h b dh b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b i
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3.4.2.2

3.4.23

Programming

ROUTe:WCDMa :MEAS: SCENario:SALone RF1C, RX1
CONFigure:WCDMa:MEAS:RFSettings:EATTenuation 2

Specifying List Mode Settings

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR AR A AR KRR KKK

// Define 2 segments with a length of 20 timeslots each

// and different analyzer settings.

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR AR AR AR AR KKK KK
CONFigure:WCDMa:MEAS:MEValuation:LIST:COUNt 2
CONFigure:WCDMa:MEAS:MEValuation:LIST:SEGMentl:SETup 20, 1, 19.41E+8, OFF
CONFigure:WCDMa:MEAS:MEValuation:LIST:SEGMent2:SETup 20, -10, 19.42E+8, OFF

// KA KA KA KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A KA A A A A A A A A A KA AKX KKK

// Enable code domain results, UE power results and phase discontinuity results
// for all segments, modulation and spectrum results for segment 2 only.

// Select an averaging length of 20 (all measured slots in the segment).

// Set the evaluation offset to 0 slots.

// Enable the list mode.

// Rk kI b kb kb b b b b bk b b b kb b bk bk kb b b b b b b b bk kb b b b bk e b b b kb b kb b b b b b b b b kb e i
CONFigure:WCDMa:MEAS:MEValuation:LIST:SEGMentl:CDPower 20, 0N, ON, ON
CONFigure:WCDMa:MEAS:MEValuation:LIST:SEGMent2:CDPower 20, 0N, ON, ON
CONFigure:WCDMa:MEAS:MEValuation:LIST:SEGMentl:UEPower ON
CONFigure:WCDMa:MEAS:MEValuation:LIST:SEGMent2:UEPower ON
CONFigure:WCDMa:MEAS:MEValuation:LIST:SEGMentl:PHD ON
CONFigure:WCDMa:MEAS:MEValuation:LIST:SEGMent2:PHD ON
CONFigure:WCDMa:MEAS:MEValuation:LIST:SEGMent2:MODulation 20, 0N, ON,ON, ON, ON, ON
CONFigure:WCDMa:MEAS:MEValuation:LIST:SEGMent2:SPECtrum 20,0N,ON, ON
CONFigure:WCDMa:MEAS:MEValuation:LIST:EOFFset O
CONFigure:WCDMa:MEAS:MEValuation:LIST ON

// Rk ki dh h kb ik b b b b b b bk kb b kb b b b bk kb ke b b b b b b bk kb kb b bk b e b b b kb bk kb bk b b b b b bk b b e

// Use a power trigger without retriggering to start the measurement.

// ER R R R R R R R R R I R R R R R R R R R R R R R R R R R R R R R R R R I I h I E ki
TRIGger:WCDMa:MEAS:MEValuation:LIST:MODE ONCE
TRIGger:WCDMa:MEAS:MEValuation:SOURce 'IF POWer'

Performing Single-Shot Measurements

// KKK KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR AR AR AR A KA KN KK KK

// Start single-shot measurement, return current CDP results

// (average CDP in the last slot in segment 1).

// Return results of segment 2: average CDP and CDE results,

// maximum PCDE results, current and average modulation results,

// average spectrum results

// Query the measurement state (should be "RDY").

// R R R R R R R R R R R I R R R R R R R R R R R R R R R R R R R R R R R I R I I h E E E E i
INIT:WCDMa:MEAS:MEValuation
FETCh:WCDMa:MEAS:MEValuation:LIST:SEGMentl:CDPower:CURRent?
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3.4.2.4

Programming

FETCh:WCDMa :MEAS:MEValuation:LIST:SEGMent2:CDPower:AVERage?
FETCh:WCDMa:MEAS:MEValuation:LIST:SEGMent2:CDERror:AVERage?
FETCh:WCDMa:MEAS:MEValuation:LIST:SEGMent?2: PCDE :MAXimum?
FETCh:WCDMa :MEAS:MEValuation:LIST:SEGMent2:MODulation:CURRent?
FETCh:WCDMa:MEAS:MEValuation:LIST:SEGMent2:MODulation:AVERage?
FETCh:WCDMa :MEAS:MEValuation:LIST:SEGMent2:SPECtrum:AVERage?
FETCh:WCDMa :MEAS:MEValuation:STATe?

// R R R R R R R R I R R I R R R R R I R R R R I R R R R R R R R R R R R I R R I I I E ik

// Alternatively use segment-independent commands

// to retrieve the results for all segments.

// R R R R R R R R R I R R R R R R R R R R R R R R R R R R R I I R R I I E I E i
FETCh:WCDMa:MEAS:MEValuation:LIST:CDPower:CURRent?
FETCh:WCDMa:MEAS:MEValuation:LIST:CDPower:AVERage?
FETCh:WCDMa :MEAS:MEValuation:LIST:CDERror:AVERage?
FETCh:WCDMa :MEAS:MEValuation:LIST:PCDE:MAXimum?
FETCh:WCDMa:MEAS:MEValuation:LIST:MODulation:CURRent?
FETCh:WCDMa :MEAS:MEValuation:LIST:MODulation:AVERage?
FETCh:WCDMa :MEAS:MEValuation:LIST:SPECtrum:AVERage?
FETCh:WCDMa:MEAS:MEValuation:LIST:UEPower:CURRent?
FETCh:WCDMa:MEAS:MEValuation:LIST:PHD:CURRent?

Retrieving Single Results for All Segments

// R R R R R R R R R I R R R R R R R R R R R R R R R R R R R R I I R R I I I I E i

// Return selected peak code domain error results.

// R gk dh Sk kb kb b b b b b b b b b b b bk bk bk kb bk b b b b b b b kb b b b bk g b b b b b b b kb b b b b b b b bk kb g i
FETCh:WCDMa:MEAS:MEValuation:LIST:PCDE:ERRor :MAXimum?

FETCh:WCDMa :MEAS:MEValuation:LIST:PCDE:PHASe :MAXimum?
FETCh:WCDMa:MEAS:MEValuation:LIST:PCDE:CODE :MAXimum?

// Rk ki dh ki kb kb b b b b b b e b b b kb b b b bk bk kb kb b b b b b bk kb kb b bk b b b bk b b kb bk kb b b bk b e e

// Return selected code domain power and code domain error results.

// R R R R R R R R R R R I R R R R R R R R R R I R R R R R R R R R R R I R R I I I E ik
FETCh:WCDMa :MEAS:MEValuation:LIST:CDPower:DPCCh:AVERage?
FETCh:WCDMa:MEAS:MEValuation:LIST:CDERror:DPDCh:MAXimum?

FETCh:WCDMa :MEAS:MEValuation:LIST:CDPower:HSDPcch:AVERage?

FETCh:WCDMa :MEAS:MEValuation:LIST:CDERror:EDPCch:MAXimum?
FETCh:WCDMa:MEAS:MEValuation:LIST:CDPower:EDPDch2 :MAXimum?

// Rk ki dh Sk b kb kb b b b b b bk kb b kb b ek bk kb b b b b b b b bk kb b b b bk e b b b kb b kb b bk bk b e b b kb e i

// Return selected spectrum emission and ACLR results.

// ER R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R I I I I I E E
FETCh:WCDMa :MEAS:MEValuation:LIST:SPECtrum:CPOWer :MAXimum?
FETCh:WCDMa:MEAS:MEValuation:LIST:SPECtrum:UEPower :MAXimum?

FETCh:WCDMa :MEAS:MEValuation:LIST:SPECtrum:ACLR: M1 :AVERage?

FETCh:WCDMa :MEAS:MEValuation:LIST:SPECtrum:ACLR:P2:AVERage?
FETCh:WCDMa:MEAS:MEValuation:LIST:SPECtrum:OBW:MAXimum?
FETCh:WCDMa:MEAS:MEValuation:LIST:SPECtrum:EMASk:EF:MAXimum?

|
User Manual 1173.9657.02 — 08 154



R&SPCMW-KG4xx/-KM4xx/-KS4xx WCDMA Multi Evaluation Measurement

3.5

3.5.1

3.5.1.1

Command Reference

FETCh:WCDMa :MEAS:MEValuation:LIST:SPECtrum:EMASk:FE:MAXimum?
FETCh:WCDMa :MEAS:MEValuation:LIST:SPECtrum:EMASk:HAD:MAXimum?

// B R R R R

// Return selected modulation results.

// R R R R R R R R R I I R R R R R R R R R R R R R R R R R R R I R R I b b E I E
FETCh:WCDMa:MEAS:MEValuation:LIST:MODulation:EVM:RMS :MAXimum?
FETCh:WCDMa:MEAS:MEValuation:LIST:MODulation:EVM: PEAK:AVERage?
FETCh:WCDMa:MEAS:MEValuation:LIST:MODulation:MERRor :RMS:MAXimum?
FETCh:WCDMa :MEAS:MEValuation:LIST:MODulation:MERRor:PEAK:AVERage?
FETCh:WCDMa:MEAS:MEValuation:LIST:MODulation:PERRor :RMS :MAXimum?
FETCh:WCDMa :MEAS:MEValuation:LIST:MODulation:PERRor:PEAK:AVERage?
FETCh:WCDMa:MEAS:MEValuation:LIST:MODulation:IQOFfset :MAXimum?
FETCh:WCDMa:MEAS:MEValuation:LIST:MODulation:IQIMbalance:AVERage?
FETCh:WCDMa:MEAS:MEValuation:LIST:MODulation:FERRor :MAXimum?
FETCh:WCDMa:MEAS:MEValuation:LIST:MODulation:TTERror:CURRent?
FETCh:WCDMa:MEAS:MEValuation:LIST:MODulation:UEPower:AVERage?

// B R R R

// Return the individual segment reliability indicators

// RR R R R R R R R R I R R R R R R R R R R R R R R R R R R R R R R R R I R R I I R I I E ik

FETCh:WCDMa:MEAS:MEValuation:LIST:SRELiability?

Command Reference

The following sections provide detailed reference information on the remote control com-
mands of the WCDMA multi evaluation measurement and the general commands appli-
cable to all WCDMA measurements.

e Conventions and General INformMatioN.......cc.ovieeerieie e 155
e General Measurement SettingS.......ccoceiieiiiciciiciee e 159
e Multi Evaluation Measurement Commands.........coouuviieiiiiiiiiiieeie e e 168

Conventions and General Information

The following sections describe the most important conventions and general informations
concerning the command reference.

MEAS<i>

MEASK<i> is used as abbreviation of "MEASurement<instance>". For better readability
only the abbreviated form (which is also accepted by the instrument) is given in the com-
mand reference.

The <instance> is relevant for instruments supporting several instances of the same
firmware application. It can be omitted if the instrument supports only one instance, or to
address the first instance.

|
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3.5.1.2

3.5.1.3

3.5.1.4

Command Reference

See also: "Firmware Applications" in the R&S CMW user manual, chapter "Remote Con-
trol"

FETCh, READ and CALCulate Commands

All commands are used to retrieve measurement results:

e FETCh. .. returns the results of the current measurement cycle (single-shot mea-
surement) after they are valid. FETCh. . . must be used after the measurement has
been started (INITiate. .., measurement states RUN or RDY).

e READ. .. starts a new single-shot measurement and returns the results.

® CALCulate... returns one limit check result per FETCh result:

— OK: The FETCh result is located within the limits or no limit has been defined/
enabled for this result.

— ULEU (User limit exceeded upper): An upper limit is violated. The FETCh result
is located above the limit.

— ULEL (User limit exceeded lower): A lower limit is violated. The FETCh result is
located below the limit.

See also: "Retrieving Measurement Results" in the R&S CMW user manual, chapter
"Remote Control"

Current and Statistical Results

The R&S CMW repeats measurements according to the selected statistic count and rep-
etition mode. Consecutive measurement values are stored and used to calculate statis-
tical results, e.g. average, minimum, maximum and standard deviation.

See also: "Statistical Results" in the R&S CMW user manual, chapter "System Overview"

Reliability Indicator

The first value in the output arrays of FETCh...?, READ...? and CALCulate...?
queries indicates the most severe error that has occurred during the measurement.

Example for an output array: 0, 10.22, 10.15, 10.01, 10.29, 100 (reliability = 0, followed
by 5 numeric measurement values).

The reliability indicator has one of the following values:
e 0 (OK):
Measurement values available, no error detected.
e 1 (Measurement Timeout):
The measurement has been stopped after the (configurable) measurement timeout.

Measurement results may be available, however, at least a part of the measurement
provides only INValid results or has not completed the full statistic count.

e 2 (Capture Buffer Overflow):
The measurement configuration results in a capture length exceeding the available
memory.

e 3 (Overdriven) / 4 (Underdriven):
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The accuracy of measurement results may be impaired because the input signal level
was too high / too low.

e 6 (Trigger Timeout):
The measurement could not be started or continued because no trigger event was
detected.

e 7 (Acquisition Error):
The R&S CMW could not properly decode the RF input signal.

e 8 (Sync Error):
The R&S CMW could not synchronize to the RF input signal.

e 9 (Uncal):
Due to an inappropriate configuration of resolution bandwidth, video bandwidth or
sweep time, the measurement results are not within the specified data sheet limits.

e 15 (Reference Frequency Error):
The instrument has been configured to use an external reference signal but the ref-
erence oscillator could not be phase locked to the external signal (e.g. signal level
too low, frequency out of range or reference signal not available at all).

e 16 (RF Not Available):
The measurement could not be started because the configured RF input path was
not active. This problem may occur e.g. when a measurement is started in combined
signal path mode and the master application has not yet activated the input path. The
LEDs above the RF connectors indicate whether the input and output paths are
active.

e 17 (RF Level not Settled) / 18 (RF Frequency not Settled):
The measurement could not be started because the R&S CMW was not yet ready to
deliver stable results after a change of the input signal power / the input signal fre-
quency.

e 19 (Call not Established):
For measurements: The measurement could not be started because no signaling
connection to the DUT was established.
For DAU IMS service: Establishing a voice over IMS call failed.

e 20 (Call Type not Usable):
For measurements: The measurement could not be started because the established
signaling connection had wrong properties.
For DAU IMS service: The voice over IMS settings could not be applied.

e 21 (Call Lost):
For measurements: The measurement was interrupted because the signaling con-
nection to the DUT was lost.
For DAU IMS service: The voice over IMS call was lost.
e 23 (Missing Option):
The ARB file can not be played by the GPRF generator due to a missing option.
e 26 (Resource Conflict):
The application could not be started or has been stopped due to a conflicting hard-
ware resource or software option that is allocated by another application.
Please stop the application that has allocated the conflicting resources and try again.

e 27 (No Sensor Connected):
The GPRF External Power Sensor measurement could not be started due to missing
power sensor.
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e 40 (ARB File CRC Error):
The ARB file CRC check failed. The ARB file is corrupt and not reliable.

e 42 (ARB Header Tag Invalid):
The ARB file selected in the GPRF generator contains an invalid header tag.

e 43 (ARB Segment Overflow):
The number of segments in the multi-segment ARB file is higher than the allowed
maximum.

e 44 (ARB File not Found):
The selected ARB file could not be found.

e 50 (Startup Error):
The Data Application Unit (DAU), a DAU service or a DAU measurement could not
be started. Please execute a DAU selftest.

e 51 (No Reply):
The DAU has received no response, for example for a ping request.

e 52 (Connection Error):

The DAU could not establish a connection to internal components. Please restart the
instrument.

e 53 (Configuration Error):
The current DAU configuration by the user is incomplete or wrong and could not be
applied. Check especially the IP address configuration.

e 54 (Filesystem Error):
The hard disk of the DAU is full or corrupt. Please execute a DAU selftest.

e 101 (Firmware Error):
Indicates a firmware or software error. If you encounter this error for the first time,
restart the instrument.
If the error occurs again, consider the following hints:
— Firmware errors can often be repaired by restoring the factory default settings.
To restore these settings, restart your instrument and press the "Factory
Default" softkey during startup.

— If a software package (update) has not been properly installed this is often indi-
cated in the "Setup" dialog, section "SW/HW-Equipment > Installed Software".

— A software update correcting the error may be available. Updates are e.g. provi-
ded in the "CMW Customer Web" on GLORIS (registration required): https://
extranet.rohde-schwarz.com.

If you get firmware errors even with the properly installed latest software version,
please send a problem report including log files to Rohde & Schwarz.

e 102 (Unidentified Error):
Indicates an error not covered by other reliability values. For troubleshooting please
follow the steps described for "101 (Firmware Error)".

e 103 (Parameter Error):
Indicates that the measurement could not be performed due to internal conflicting
parameter settings.
A good approach to localize the conflicting settings is to start with a reset or preset
or even restore the factory default settings. Then reconfigure the measurement step
by step and check when the error occurs for the first time.
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If you need assistance to localize the conflicting parameter settings please contact
Rohde & Schwarz (see http://www.service.rohde-schwarz.com).

3.5.2 General Measurement Settings

The commands valid for all WCDMA measurements are divided into the groups listed

below.

L IS 1o Tq =1 I Lo U1 Vo R 159
@  ANAlYZEr SEHINGS. ..o i e e ————— 161
@ UE Signal INfO.. .ot e e 163

3.5.21 Signal Routing

The following commands configure the scenario, select the input path for the measured
signal and define an external attenuation value.

ROUTe:WCDMa:MEAS<i>:SCENario:SALONE. .....ccetiiiiiiiiiiiieieeeee ittt e et e e e e e e e e e e eanneees 159
ROUTe:WCDMa:MEAS<i>:SCENario:CSPath. ......ccuiuiieeieeei et 160
ROUTe:WCDMa:MEAS<i>:SCENario:MAPROLOCOL. .....ccuiieieiiiieeei e 160
ROUTe:WCDMa:MEASSKIZ:SCENGIIO?. ...ttt ettt e e e e e e e 160
ROUTE:WCDMAMEASKI>?. . ceiitieiieeieiee e e et eetee e e e e ettt ee e e e s ee e eeeestan s aeesasnaseeeentnnneaeeenennn 161
CONFigure:WCDMa:MEAS<i>:RFSettings:EATTENUAtiON.....ccceeeeiieeeeeieeeceeeeieieieeee e 161

ROUTe:WCDMa:MEAS<i>:SCENario:SALone <RXConnector>, <RFConverter>

Activates the standalone scenario and selects the RF input path for the measured RF
signal, i.e. the RF connector and the RX module.

Depending on the installed hardware and the active sub-instrument or instance <i> only
a subset of the described parameter values is allowed. The *RST values and the mapping
of virtual connector names to physical connectors also depend on the active sub-instru-
ment or instance <i>.

All instruments are equipped with the RF 1 and RF 2 connectors and one RX and TX
module. Additional RF connectors and RX/TX modules are optionally available for R&S
CMW270 and R&S CMW500, but not for R&S CMW280.

See also: "Signal Path Settings" in the R&S CMW user manual, chapter "Remote Control"
Parameters:
<RXConnector> RF1C | RF2C | RF3C | RF4C | RFAC | RFBC

RF1C, RF2C, RF3C, RF4C:
RF 1 COM to RF 4 COM front panel connectors

RFAC, RFBC:
Virtual names for the RF COM connectors

*RST: Depends on active sub-instrument and instance <i>
<RFConverter> RX1 | RX2 | RX3 | RX4

RX module for the input path

*RST: Depends on active sub-instrument and instance <i>

|
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Example: See Specifying General Measurement Settings

Firmware/Software: V1.0.15.20
V2.0.10: additional RF and RX values

Manual operation: See "Scenario = StandAlone" on page 129

ROUTe:WCDMa:MEAS<i>:SCENario:CSPath <Master>

Activates the combined signal path scenario and selects a master. The master controls
the signal routing settings, analyzer settings and UE signal info settings while the com-
bined signal path scenario is active.

Parameters:
<Master> String parameter selecting the master application
e.g. '"WCDMA Sigl' or 'WCDMA Sig2'

Firmware/Software: V1.0.15.20

Manual operation: See "Scenario = Combined Signal Path" on page 129

ROUTe:WCDMa:MEAS<i>:SCENario:MAPRotocol [<Controler>]

Activates the Measure@ProtocolTest scenario and optionally selects the controlling pro-
tocol test application.

The signal routing and analyzer settings are ignored by the measurement application.
The corresponding settings have to be configured within the protocol test application used
in parallel.

Setting parameters:
<Controler> String parameter selecting the protocol test application
e.g. 'Protocol Testl'

Usage: Event

Firmware/Software: V1.0.15.20
V2.1.30: added <Controler>

Manual operation: See "Scenario = Measure@ProtocolTest" on page 130

ROUTe:WCDMa:MEAS<i>:SCENario?
Returns the active scenario.

Return values:
<Scenario> SALone | CSPath | MAPRotocol

SALone: Standalone (Non Signaling)
CSPath: Combined Signal Path
MAPRotocol: Measure@Protocol Test

Usage: Query only

Firmware/Software: V2.0.10

|
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Manual operation: See "Scenario = StandAlone" on page 129

ROUTe:WCDMa:MEAS<i>?
Returns the configured routing settings.

Return values:
<Scenario> SALone | CSPath | MAPRotocol

SALone: Standalone (Non Signaling)
CSPath: Combined Signal Path
MAPRotocol: Measure@Protocol Test

<Controller> Controlling application for scenario CSPath or MAPRotocol

<RXConnector> RF1C | RF2C | RF3C | RF4C
RF 1 COM to RF 4 COM front panel connectors

<RXConverter> RX1 | RX2 | RX3 | RX4
RX module for the input path

Usage: Query only
Firmware/Software: V2.0.10

Manual operation: See "Scenario = StandAlone" on page 129

CONFigure:WCDMa:MEAS<i>:RFSettings:EATTenuation <RFInputExtAtt>

Defines an external attenuation (or gain, if the value is negative), to be applied to the RF
input connector.

Parameters:
<RFInputExtAtt> Range: -50dB to 90 dB
*RST: 0dB
Default unit: dB
Example: See Specifying General Measurement Settings

Firmware/Software: V1.0.0.4

Manual operation: See "External Attenuation (Input)" on page 130

3.5.2.2 Analyzer Settings

The following commands configure the RF input path.

CONFigure:WCDMa:MEAS<i>:RFSettingS:ENPOWET.........ccoiiiaiaiiiiaeieieeeeeiieieieaa e 161
CONFigure:WCDMa:MEAS<i>:RFSettings:UMARGIN........uuiiiieeieieiiee e 162
CONFigure:WCDMa:MEAS<i>:RFSettings:FREQUENCY.......uucaiaieeeeeeeeeeeeeieeeeeeinieaeaae e 162
CONFigure:WCDMa:MEAS<I>BAND.......uueieiteeeeereiiietieaae e e seeeeeeneeesnaeseseeeeeeeeannnnaaeees 163

CONFigure:WCDMa:MEAS<i>:RFSettings:ENPower <ExpNomPower>

Sets the expected nominal power of the measured RF signal.
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Parameters:
<ExpNomPower>

Example:

Firmware/Software:

Manual operation:

Command Reference

The range of the expected nominal power can be calculated as
follows:

Range (Expected Nominal Power) = Range (Input Power) + Exter-
nal Attenuation - User Margin

Range: —47 dBm to 55 dBm for the input power at the RF
COM connectors (please notice also the ranges quo-
ted in the data sheet).

*RST: 0 dBm

Default unit: dBm

See Specifying General Measurement Settings

V1.0.0.4
V3.0.10: enhanced range

See "Expected Nominal Power" on page 131

CONFigure:WCDMa:MEAS<i>:RFSettings:UMARgin <UserMargin>

Sets the margin that the R&S CMW adds to the expected nominal power in order to
determine its reference power. The reference power minus the external input attenuation
must be within the power range of the selected input connector; refer to the data sheet.

Parameters:
<UserMargin>

Example:

Firmware/Software:

Manual operation:

Range: 0 dB to (55 dB + External Attenuation - Expected
Nominal Power)

*RST: 0dB

Default unit: dB

See Specifying General Measurement Settings

V1.0.0.4
V3.0.10: enhanced range

See "User Margin" on page 132

CONFigure:WCDMa:MEAS<i>:RFSettings:FREQuency <Frequency>

Selects the center frequency of the RF analyzer.

Parameters:
<Frequency>

Example:

Firmware/Software:

Range: 70E+6 Hz to 6E+9 Hz

*RST: 1.9226E+9 Hz

Default unit: Hz

Using the unit CH the frequency can be set via the channel num-
ber. The allowed channel number range depends on the operating
band, see chapter 3.2.4.3, "Operating Bands", on page 102.

See Specifying General Measurement Settings

V1.0.0.4
V3.0.10: Minimum value decreased to 70 MHz
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Manual operation: See "Band / Channel / Frequency" on page 131

CONFigure:WCDMa:MEAS<i>:BAND <Band>
Selects the Operating Band (OB).

Parameters:
<Band> OB1]|...|0OB14 | OB19]...| OB21| OBS1|...| OBS3 | OBL1
OBH1, ..., OB14: Operating Band | to XIV
0OB19, ..., OB21: Operating Band XIX to XXI
OBS1: Operating Band S
OBS2: Operating Band S 170 MHz
OBS3: Operating Band S 190 MHz
OBLA1: Operating Band L
*RST: OB1
Example: See Specifying General Measurement Settings

Firmware/Software: V1.0.4.11
OBS...: V1.0.15.0
OB19 to OB21: V2.0.10
OBL1:V2.1.20

Manual operation: See "Band / Channel / Frequency" on page 131

3.5.2.3 UE Signal Info

The following commands define expected properties of the UE signal.

CONFigure:WCDMa:MEAS<i>:UESignal:SCODE.......cccuiiiiiiiieieeei et e e 163
CONFigure:WCDMa:MEAS<i>:CELL:SCODAE......cuiiiieiiiiieeee ettt e 164
CONFigure:WCDMa:MEAS<i>:UESignal:SFORMAL.........ucitiieeeieiiiaae e eeeeeenaae e e eeeeeeene s 164
CONFigure:WCDMa:MEAS<i>:UESignal:ULCONTIG.....ueiieeeieeeiiiiee e eeeeeeeiieee e e e eeeeeinane s 164
CONFigure:WCDMa:MEAS<i>:UESIgnal:DPDCH.......cccuiiiiiiitieeeeeeteee et e e e e ennees 165
CONFigure:WCDMa:MEAS<i>:UECHaNNEIS:DPCCh.......ccvuieirieiiiieieeeeerce e eeetee e eerannes 165
CONFigure:WCDMa:MEAS<i>:UECHaNNEIS:DPDCh.......cciiiiiieieieieeee e e 165
CONFigure:WCDMa:MEAS<i>:UECHaNNels:HSDPCCh........ccoiiiiiiiiiiiieeeieeeeeieeeeeeeeee 166
CONFigure:WCDMa:MEAS<i>:UECHannels:HSDPcch:CONFig.......ccveiiieuiaeieeeeeeeeeeinen 166
CONFigure:WCDMa:MEAS<i>:UECHaNNEIS:EDPCCN........cccuvuuiieiiieeeiiiieicee e 167
CONFigure:WCDMa:MEAS<i>:UECHanNNels:EDPDCh<NO>..........uuurierimmererererieeeeneneeeneesinnns 167

CONFigure:WCDMa:MEAS<i>:UESignal:SCODe <Code>

Selects the number of the long code that is used to scramble the received uplink WCDMA

signal.

Parameters:

<Code> Range: #HO to #HFFFFFF
*RST: #HO

Example: See Specifying Required Settings
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Firmware/Software: V1.0.0.4

Manual operation: See "Scrambling Code" on page 133

CONFigure:WCDMa:MEAS<i>:CELL:SCODe <Code>

Specifies index i for calculation of the primary downlink scrambling code number by mul-
tiplication with 16.

Parameters:
<Code> Range: #HO to #H1FF
*RST: #HO
Example: See Specifying Required PRACH Settings

Firmware/Software: V3.0.20

Manual operation: See "DL Scrambling Code" on page 366

CONFigure:WCDMa:MEAS<i>:UESignal:SFORmat <SlotFormat>
Selects the slot format for the UL DPCCH.

Parameters:
<SlotFormat> Range: 0tob
*RST: 0
Example: See Specifying Required Settings

Firmware/Software: V1.0.0.4

Manual operation: See "UL DPCCH Slot Format" on page 133

CONFigure:WCDMa:MEAS<i>:UESignal:ULConfig <ULConfiguration>
Selects the uplink signal configuration.

Parameters:
<ULConfiguration> QPSK | WCDMa | HSDPa | HSUPa | HSPA | HSPLus | DCHS |
HDUPIus | DDUPIlus

QPSK: QPSK signal

WCDMa: WCDMA R99 signal

HSDPa: signal with HSDPA related channels

HSUPa: signal with HSUPA channels

HSPA: HSDPA related and HSUPA channels

HSPLus: HSDPA+ related channels

HDUPIlus: HSDPA+ related and HSUPA channels

The following values can not be set, but may be returned while the
combined signal path scenario is active:

DCHS: dual carrier and HSDPA+ active

DDUPIlus: dual carrier and HSDPA+ and HSUPA active

*RST: WCDM

|
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Example: See Specifying Required Settings

Firmware/Software: V1.0.10.1
V3.0.20: added HDUPIlus, DCHS and DDUPIlus

Options: R&S CMW-KM401 for all HS... values
HSPLus needs additionally R&S CMW-KM403

Manual operation: See "UL Configuration" on page 133

CONFigure:WCDMa:MEAS<i>:UESignal:DPDCh <DPDCH>
Defines whether the UL DPCH contains a DPDCH.

Parameters:
<DPDCH> OFF | ON
OFF: DPCCH only
ON: DPCCH plus DPDCH
*RST: ON
Example: See Specifying Required Settings

Firmware/Software: V1.0.0.4

Manual operation: See "UL DPDCH Available" on page 134

CONFigure:WCDMa:MEAS<i>:UECHannels:DPCCh <Enable>, <BetaFactor>,
<SpreadingFactor>

Specifies the presence of a DPCCH in the uplink signal and the beta factor and spreading
factor of the channel.

Parameters:
<Enable> OFF | ON
Channel not present | present
*RST: ON
<BetaFactor> Range: 1 to 15
*RST: 2
<SpreadingFactor> Range: 2|1418|16|32|64|128| 256
*RST: 256
Example: See Specifying Basic Measurement Settings

Firmware/Software: V3.0.30

Manual operation: See "UE Channels" on page 134

CONFigure:WCDMa:MEAS<i>:UECHannels:DPDCh <Enable>, <BetaFactor>,
<SpreadingFactor>

Specifies the presence of a DPDCH in the uplink signal and the beta factor and spreading
factor of the channel.

|
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Parameters:
<Enable> OFF | ON
Channel not present | present
*RST: ON
<BetaFactor> Range: 0 to 15
*RST: 15
<SpreadingFactor> Range: 21418|16|32|64|128| 256
*RST: 64
Example: See Specifying Basic Measurement Settings

Firmware/Software: V3.0.30

Manual operation: See "UE Channels" on page 134

CONFigure:WCDMa:MEAS<i>:UECHannels:HSDPcch <Enable>, <BetaFactor>,
<SpreadingFactor>

Specifies the presence of an HS-DPCCH in the uplink signal and the beta factor and
spreading factor of the channel.

For the HS-DPCCH three sets of beta factor and spreading factor can be configured,
depending on whether it transports an ACK, NACK or CQI. This command configures/
returns the values related to the currently active set.

For selection of the active set see CONFigure:WCDMa :MEAS<i>:UECHannels:
HSDPcch:CONFig on page 166.

Parameters:
<Enable> OFF | ON
Channel not present | present
*RST: ON
<BetaFactor> Range: 5 to 570
*RST: 60
<SpreadingFactor> Range: 2|1418|16|32|64|128| 256
*RST: 256
Example: See Specifying Basic Measurement Settings

Firmware/Software: V3.0.30

Manual operation: See "UE Channels" on page 134

CONFigure:WCDMa:MEAS<i>:UECHannels:HSDPcch:CONFig <Type>

Selects whether the HS-DPCCH transports an ACK, NACK or CQI and thus which set of
beta factor and spreading factor values shall be used.

|
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Parameters:
<Type> ACK | NACK | CQl
*RST: ACK
Example: See Specifying Basic Measurement Settings

Firmware/Software: V3.0.30

Manual operation: See "UE Channels" on page 134

CONFigure:WCDMa:MEAS<i>:UECHannels:EDPCch <Enable>, <BetaFactor>,
<SpreadingFactor>

Specifies the presence of an E-DPCCH in the uplink signal and the beta factor and
spreading factor of the channel.

Parameters:
<Enable> OFF | ON
Channel not present | present
*RST: OFF
<BetaFactor> Range: 5 to 3585
*RST: 30
<SpreadingFactor> Range: 2|14|18|16|32|64|128] 256
*RST: 256
Example: See Specifying Basic Measurement Settings

Firmware/Software: V3.0.30

Manual operation: See "UE Channels" on page 134

CONFigure:WCDMa:MEAS<i>:UECHannels:EDPDch<no> <Enable>, <BetaFactor>,
<SpreadingFactor>

Specifies the presence of a selected E-DPDCH (1 to 4) in the uplink signal and the beta
factor and spreading factor of the channel.

Suffix:
<no> 1.4
Selects the E-DPDCH
Parameters:
<Enable> OFF | ON
Channel not present | present
*RST: OFF
<BetaFactor> Range: 5 to 5655
*RST: 168
<SpreadingFactor> Range: 21418|16|32|64|128| 256
*RST: 4
Example: See Specifying Basic Measurement Settings

|
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Firmware/Software: V3.0.30

Manual operation: See "UE Channels" on page 134

3.5.3 Multi Evaluation Measurement Commands

The commands for the WCDMA multi evaluation measurement are divided into the
groups listed below. The general measurement settings also affect the measurement,
see chapter 3.5.2, "General Measurement Settings", on page 159.

o Measurement Control and States.......cc.uvieiiiiiiiciiiii e 168
e Enabling Results and VIEWS.........ccoor e e e eeeee e 170
o Measurement Parameters....... .o 178
o List Mode Settings.....cooi i 181
0 Modulation SEHNGS. ....ccii it 188
®  SPECITUM SEHNGS. .. ttiiiiiiiiiiiii e e e e e e e e e e s s s eeeeees 191
@ BER SetliNgS.. oot a e 191
L I 4o o =Y 7= 1 oo [ 192
o  Limits (MOdUIAtION).....ccieeeeeeeeccc e ——————— 195
o Limits (Code DOMAIN).......eeiieieeeiiiiiiieiie et e e e e e 198
o  Limits (POWEr CONLIOI)... . e 204
L I IR {011 £S5 T 1= o1 4 ) S 205
L I A B =T (= Tt 208
e Magnitude Error RESUILS (TraCES).....ccccccccreriiiiiiiieieieeie e e e ee e e 210
o Phase Error RESUILS (TraCES)..uuiiiiiiiiiiiicciiiiiieeeee e ettt e e e e e e e s e ae e e e e 213
o |/Q Constellation RESUILS (TraCeS)....ccuueiiiiurriiieeiiiirieie et 215
e Phase Discontinuity Results (Traces).......coueiriaiiiiiiiiiiiee e 216
o Frequency Error RESUItS (TraCes)......cuuiuiuiiiiiiiiiiee ettt 216
®  POWEr RESUIS (TraCeS). . uueeeiiiiiiiieie ittt 217
e Spectrum Emission ReSUItS (TraCes)....ciuuuuiiiiieiccciiiiieieeeee e e e e e s eseeneeeeeeee s 219
® CDP vs Slot RESUIES (TraCES).....cceiieiiiee i e i e rre e e e e e e e e e e e e e e e 222
® CDE vs Slot RESUIES (TraCES).....cceiieeiie e it e e e e e e e e e e e e e eea e 226
® RCDE VS Slot RESUILS (TraCeS). .. uueeeeeeeiiaaaaieeee et e e 229
®  CD Monitor RESUIS (TraCeS ). eeeeeieeieeeiiiieeieeiieee e e et e e e e e e e e eeeeeas 235
®  SPECITUM RESUIES.. ..o e e 236
e Modulation Results (Single Values)........ccoveviiiiiiii e 238
e CDP vs Slot Results (Single ValUEs).........uuuvuuiiiiiiiiiiiiiieireeeeeeeeeeeeeeeeeeeeeeeeeseeeseaeas 242
o CDE vs Slot Results (Single ValUEs)..........uuuiuiiiiiieiiiiiiieieeeeeeeeeeeeeeeereeee e ee e eeaeeea s 243
e RCDE vs Slot Results (Single Values)..........coooiciiiiiiiiiiiieeeeeeeee e 243
e CD Monitor Results (Single Values).......cccuuiiiiiiiiaiiiiiieeeeee e 246
o RXResults (SiNgle ValUES).......cccuueiiiiiiiiieie et 247
o List Mode Results (ONne Segment)......c..uueiiiiiiiiiiiii e 247
e List Mode Results (All Segments, One Result).........coooviieiiccciiniiiniieieeeeeeeeeeeeee 253
e List Mode Results (All Segments, Result Groups)......cccccecvvuveriieiiniimeiieeeeeeeeeeeeens 266

3.5.3.1 Measurement Control and States

The following commands control the measurement and return the current measurement
state.

|
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INITiate:WCDMa:MEAS<I>:MEVAIUALION. ......cceueiieieeeeie et e e e et e e e e eeneeee 169
STOP:WCDMa:MEAS<SI>MEVaIUGLION. ....ccctuieeiireieeeiiieeeeeiiree st e e e eanee e e e et e e e eete e eeeenanes 169
ABORE:WCDMa:MEASSI>IMEVAIUALION. ....ccuuieiiiiieeeeieiieeeeeteeeeeeete s e e e eetaeeeeeeaaeeeseenaeaes 169
FETCh:WCDMa:MEAS<I>:MEValuation: ST AT ...ttt ie e rieeieeeeeea et e e e e eanenenas 169
FETCh:WCDMa:MEAS<i>:MEValuation:STATE:IALL?. ... eeaes 170

INITiate:WCDMa:MEAS<i>:MEValuation
STOP:WCDMa:MEAS<i>:MEValuation
ABORt:WCDMa:MEAS<i>:MEValuation

Starts, stops, or aborts the measurement:

® INITiate... starts orrestarts the measurement; the R&S CMW enters the "RUN"
state.

e STOP... causes a running measurement to stop after the current evaluation period
is terminated and valid results are available; the R&S CMW enters the "RDY" state.

® ABORt... causes arunning measurement to stop immediately; the R&S CMW
enters the "OFF" state.

Use FETCh...STATe? to query the current measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-

trol"
Example: See Performing Single-Shot Measurements
Usage: Event

Firmware/Software: V1.0.0.4

Manual operation: See "Multi Evaluation (Softkey)" on page 128

FETCh:WCDMa:MEAS<i>:MEValuation:STATe?

surement state including the substates. Use INITiate..., STOP..., ABORt...
to change the measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-
trol"

Return values:

<State> OFF | RUN | RDY
OFF: measurement switched off, no resources allocated, no
results available (when entered after ABOREt. . .)
RUN: measurement running (after INITiate..., READ...),
synchronization pending or adjusted, resources active or queued
RDY: measurement has been terminated, valid results may be

available

*RST: OFF
Example: See Performing Single-Shot Measurements
Usage: Query only
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Firmware/Software: V1.0.0.4

Manual operation: See "Multi Evaluation (Softkey)" on page 128

FETCh:WCDMa:MEAS<i>:MEValuation:STATe:ALL?

Queries the main measurement state and the measurement substates. Both measure-
ment substates are relevant for running measurements only. Use

STOP..., ABORt... tochange the measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-
trol"

Return values:

<MainState> OFF | RDY | RUN
OFF: measurement switched off, no resources allocated, no
results available (when entered after STOP. . .)
RDY: measurement has been terminated, valid results may be
available
RUN: measurement running (after INITiate..., READ...),
synchronization pending or adjusted, resources active or queued

*RST: OFF

<SyncState> PEND | ADJ | INV

PEND: waiting for resource allocation, adjustment, hardware

switching ("pending")

ADJ: all necessary adjustments finished, measurement running

("adjusted")

INV: not applicable because <MainState>: OFF or RDY ("invalid")
<RessourceState> QUE | ACT | INV

QUE: measurement without resources, no results available
("queued")

ACT: resources allocated, acquisition of results in progress but
not complete ("active")

INV: not applicable because <MainState>: OFF or RDY ("invalid")

Example: See Performing Single-Shot Measurements
Usage: Query only
Firmware/Software: V1.0.0.4

Manual operation: See "Multi Evaluation (Softkey)" on page 128

Enabling Results and Views

The following commands select the evaluated results and the displayed views.

CONFigure:WCDMa:MEAS<i>:MEValuation:RESUR[:ALL].....cuiiiiiiiiieeeeeee e 171
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:EVMagnitude............cceeeervrrrerrnrnnnnnnnnn. 173
CONFigure:WCDMa:MEAS<i>:MEValuation:RESUlt:MERROF ..o 173
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CONFigure:WCDMa:MEAS<i>:MEValuation:RESUIt:PERRON.........ccererrieairiraaeenee s 173
CONFigure:WCDMa:MEAS<i>:MEValuation:RESUIE:ACLR.........cocvvvrieieeeeeeiicei e eeeeins 174
CONFigure:WCDMa:MEAS<i>:MEValuation:RESUIt:EMASK.......c..ccuvierieriiieeeerieeeeeieeeeennnn. 174
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult: CDPMONItOr.......cccuueeieereeeiiieeeeeeennnnnn. 174
CONFigure:WCDMa:MEAS<i>:MEValuation:RESUlt: CDPOWET...........cceetieriuaaiaeeaeeeeeninnns 175
CONFigure:WCDMa:MEAS<i>:MEValuation:RESUlt:CDERIOF.........cccuiiiiiiieeiieieeeeeeeeenas 175
CONFigure:WCDMa:MEAS<i>:MEValuation:RESuUlt: CHIP:EVM..........cccoviiiuiiiiiiiiieiineeeenen, 175
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:CHIP:MERROT...........cceeeeeiieeieeeieennnns 176
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:CHIP:PERRON........uceieeieieeeeeeeeeeniinnns 176
CONFigure:WCDMa:MEAS<i>:MEValuation:RESUlt:UEPOWET..........cccceeerireeeerieeeeeeeeennen. 176
CONFigure:WCDMa:MEAS<i>:MEValuation:RESUlt:FERROr..........coiiiiiiiiiiiiee, 176
CONFigure:WCDMa:MEAS<i>:MEValuation:RESUIt:PHD..........ccoiiiiiiiiii e 177
CONFigure:WCDMa:MEAS<i>:MEValuation:RESUIt:PSTEPS.....ceeevuiiereiiiieriieeeeiiieeeeieeeeeeann 177
CONFigure:WCDMa:MEAS<i>:MEValuation:RESUIt:BER...........cccuvueeiiiieiiiiiicie e 177
CONFigure:WCDMa:MEAS<i>:MEValuation:RESUIt:IQ......ceeeereeeeeeiieiicciiiieieeeee e e e e e e e eeienns 178
CONFigure:WCDMa:MEAS<i>:MEValuation:RESUIt:RCDEITON........ccoeeeereeeiiiiieeeeeeeeennnnnns 178

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult[:ALL] <EnableEVM>,
<EnableMagError>, <EnablePhaseErr>, <EnableACLR>, <EnableEMask>,
<EnableCDmonitor>, <EnableCDP>, <EnableCDE>, <EnableEVMchip>,
<EnableMErrChip>, <EnablePhErrChip>, <EnableUEpower>,
<EnableFreqError>, <EnablePhaseDisc>, <EnablePowSteps>, <EnableBER>|,
<EnablelQ>, <EnableRCDE>]

Enables or disables the evaluation of results and shows or hides the views in the multi
evaluation measurement. This command combines all other
CONFigure:WCDMa:MEAS<i>:MEValuation:RESult... commands.

Parameters:
<EnableEVM> OFF | ON

Error Vector Magnitude
OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: ON

<EnableMagError> OFF | ON
Magnitude Error
*RST: OFF

<EnablePhaseErr> OFF | ON
Phase Error

*RST: OFF

<EnableACLR> OFF | ON
Adjacent Channel Leakage Power Ratio
*RST: ON

<EnableEMask> OFF | ON
Spectrum Emission Mask
*RST: ON

|
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<EnableCDmonitor>

<EnableCDP>

<EnableCDE>

<EnableEVMchip>

<EnableMErrChip>

<EnablePhErrChip>

<EnableUEpower>

<EnableFreqError>

<EnablePhaseDisc>

<EnablePowSteps>

<EnableBER>

<EnablelQ>

WCDMA Multi Evaluation Measurement

OFF | ON

Code Domain Monitor
*RST: ON
OFF | ON

Code Domain Power
*RST: ON
OFF | ON

Code Domain Error
*RST: OFF
OFF | ON

EVM vs. Chip

*RST: ON
OFF | ON

Magnitude Error vs. Chip
*RST: OFF
OFF | ON

Phase Error vs. Chip
*RST: OFF
OFF | ON

UE Power

*RST: ON
OFF | ON
Frequency Error
*RST: ON
OFF | ON

Phase Discontinuity
*RST: OFF
OFF | ON

Power Steps

*RST: ON
OFF | ON

Bit Error Rate

*RST: OFF
OFF | ON

I/Q Constellation Diagram
*RST: OFF

Command Reference

|
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<EnableRCDE> OFF | ON
Relative CDE
*RST: OFF
Example: See Performing Single-Shot Measurements

Firmware/Software: V1.0.3.6
V1.0.4.11: <EnableEVMchip> to <EnableBER>
V1.0.10.1: <EnablelQ>
V1.0.15.0: <EnableRCDE>

Manual operation: See "Assign Views (Hotkey)" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:EVMagnitude <EnableEVM>

Enables or disables the evaluation of results and shows or hides the Error Vector Mag-
nitude view in the multi evaluation measurement.

Parameters:
<EnableEVM> OFF | ON

OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: ON
Firmware/Software: V1.0.3.6

Manual operation: See "Assign Views (Hotkey)" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult: MERRor <EnableMagError>

Enables or disables the evaluation of results and shows or hides the Magnitude Error
view in the multi evaluation measurement.

Parameters:
<EnableMagError> OFF | ON

OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: OFF
Firmware/Software: V1.0.3.6

Manual operation: See "Assign Views (Hotkey)" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:PERRor <EnablePhaseErr>

Enables or disables the evaluation of results and shows or hides the Phase Error view in
the multi evaluation measurement.
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Parameters:
<EnablePhaseErr> OFF | ON

OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: OFF
Firmware/Software: V1.0.3.6

Manual operation: See "Assign Views (Hotkey)" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:ACLR <EnableACLR>

Enables or disables the evaluation of results and shows or hides the Adjacent Channel
Leakage Power Ratio view in the multi evaluation measurement.

Parameters:
<EnableACLR> OFF | ON

OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: ON
Firmware/Software: V1.0.3.6

Manual operation: See "Assign Views (Hotkey)" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:EMASk <EnableEMask>

Enables or disables the evaluation of results and shows or hides the Spectrum Emission
Mask view in the multi evaluation measurement.

Parameters:
<EnableEMask> OFF | ON

OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: ON
Firmware/Software: V1.0.3.6

Manual operation: See "Assign Views (Hotkey)" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult: CDPMonitor
<EnableCDmonitor>

Enables or disables the evaluation of results and shows or hides the Code Domain Mon-
itor view in the multi evaluation measurement.

Parameters:
<EnableCDmonitor> OFF | ON

OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: ON
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Firmware/Software: V1.0.3.6

Manual operation: See "Assign Views (Hotkey)" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:CDPower <EnableCDP>

Enables or disables the evaluation of results and shows or hides the Code Domain Power
view in the multi evaluation measurement.

Parameters:
<EnableCDP> OFF | ON

OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: ON
Firmware/Software: V1.0.3.6

Manual operation: See "Assign Views (Hotkey)" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:CDERror <EnableCDE>

Enables or disables the evaluation of results and shows or hides the Code Domain Error
view in the multi evaluation measurement.

Parameters:
<EnableCDE> OFF | ON

OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: OFF
Firmware/Software: V1.0.3.6

Manual operation: See "Assign Views (Hotkey)" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:CHIP:EVM <EnableEVMchip>

Enables or disables the evaluation of results and shows or hides the EVM vs. Chip view
in the multi evaluation measurement.

Parameters:
<EnableEVMchip> OFF | ON

OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: ON
Firmware/Software: V1.0.4.11

Manual operation: See "Assign Views (Hotkey)" on page 136
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CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:CHIP:MERRor
<EnableMErrChip>

Enables or disables the evaluation of results and shows or hides the Magnitude Error vs.
Chip view in the multi evaluation measurement.

Parameters:
<EnableMErrChip> OFF | ON

OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: OFF
Firmware/Software: V1.0.4.11

Manual operation: See "Assign Views (Hotkey)" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:CHIP:PERRor
<EnablePhErrChip>

Enables or disables the evaluation of results and shows or hides the Phase Error vs. Chip
view in the multi evaluation measurement.

Parameters:
<EnablePhErrChip> OFF | ON

OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: OFF
Firmware/Software: V1.0.4.11

Manual operation: See "Assign Views (Hotkey)" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:UEPower <EnableUEpower>

Enables or disables the evaluation of results and shows or hides the UE Power view in
the multi evaluation measurement.

Parameters:
<EnableUEpower>  OFF | ON

OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: ON
Firmware/Software: V1.0.4.11

Manual operation: See "Assign Views (Hotkey)" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:FERRor <EnableFreqError>

Enables or disables the evaluation of results and shows or hides the Frequency Error
view in the multi evaluation measurement.

|
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Parameters:
<EnableFreqError> OFF | ON

OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: ON
Firmware/Software: V1.0.4.11

Manual operation: See "Assign Views (Hotkey)" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:PHD <EnablePhaseDisc>

Enables or disables the evaluation of results and shows or hides the Phase Discontinuity
view in the multi evaluation measurement.

Parameters:
<EnablePhaseDisc> OFF | ON

OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: OFF
Firmware/Software: V1.0.4.11

Manual operation: See "Assign Views (Hotkey)" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:PSTeps <EnablePowSteps>

Enables or disables the evaluation of results and shows or hides the Power Steps view
in the multi evaluation measurement.

Parameters:
<EnablePowSteps> OFF | ON

OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: ON
Firmware/Software: V1.0.4.11

Manual operation: See "Assign Views (Hotkey)" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:BER <EnableBER>

Enables or disables the evaluation of results and shows or hides the Bit Error Rate view
in the multi evaluation measurement.

Parameters:
<EnableBER> OFF | ON

OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: OFF
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Firmware/Software: V1.0.4.11

Manual operation: See "Assign Views (Hotkey)" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:1Q <EnablelQ>

Enables or disables the evaluation of results and shows or hides the I/Q constellation
diagram view in the multi evaluation measurement.

Parameters:
<EnablelQ> OFF | ON

OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: OFF
Firmware/Software: V1.0.10.1

Manual operation: See "Assign Views (Hotkey)" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:RESult:RCDerror <EnableRCDE>

Enables or disables the evaluation of results and shows or hides the Relative CDE view
in the multi evaluation measurement.

Parameters:
<EnableRCDE> OFF | ON

OFF: Do not evaluate results, hide the view
ON: Evaluate results and show the view

*RST: OFF
Firmware/Software: V1.0.15.0
Manual operation: See "Assign Views (Hotkey)" on page 136

Measurement Parameters

The following commands define general settings for the multi evaluation measurement.

CONFigure:WCDMa:MEAS<i>:MEValuation: TOUT .......cuuiiiiiiiiieieeeee e 178
CONFigure:WCDMa:MEAS<i>:MEValuation:REPetition..........cccoooiiiiiiiiiiiiiiiiiiceeee e 179
CONFigure:WCDMa:MEAS<i>:MEValuation:SCONItioN.........ccoermimuiiiieeeieeeeeceeeeieaee e 179
CONFigure:WCDMa:MEAS<i>:MEValuation:MOEXCEPHON......ccivviieeeieiieie e eeeeeeeeeieeen e 180
CONFigure:WCDMa:MEAS<i>:MEValuation:MSCOUNt.........cciieeeiieiriiieeeeeeeeriieieeeeeeeernnnnnes 180
CONFigure:WCDMa:MEAS<i>:MEValuation:PSLOt...........ccuveiiiiiiieieeeiieeeeeeee e 180
CONFigure:WCDMa:MEAS<i>:MEValuation:SYNCHh........ccuiiiiieiee e 181

CONFigure:WCDMa:MEAS<i>:MEValuation:TOUT <Timeout>

Defines a timeout for the measurement. The timer is started when the measurement is
initiated via a READ or INIT command. It is not started if the measurement is initiated
manually (ON/OFF key or RESTART/STOP key).

|
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When the measurement has completed the first measurement cycle (first single shot),
the statistical depth is reached and the timer is reset.

If the first measurement cycle has not been completed when the timer expires, the mea-
surement is stopped. The measurement state changes to RDY and the reliability indicator
is set to 1, indicating that a measurement timeout occurred. Still running READ, FETCh
or CALCulate commands are completed, returning the available results. At least for
some results there are no values at all or the statistical depth has not been reached.

A timeout of 0 s corresponds to an infinite measurement timeout.

Parameters:
<Timeout> *RST: Os
Default unit: s

Firmware/Software: V2.0.10

CONFigure:WCDMa:MEAS<i>:MEValuation:REPetition <Repetition>

Specifies the repetition mode of the measurement. The repetition mode specifies whether
the measurement is stopped after a single-shot or repeated continuously. Use

intervals per single shot.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "Remote Control"

Parameters:

<Repetition> SINGleshot | CONTinuous
SINGleshot: Single-shot measurement
CONTinuous: Continuous measurement
*RST: SING

Example: See Single-Shot and Continuous Measurements

Firmware/Software: V1.0.0.4

Manual operation: See "Repetition" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:SCONdition <StopCondition>

Qualifies whether the measurement is stopped after a failed limit check or continued.
SLFail means that the measurement is stopped and reaches the RDY state as soon as
one of the results exceeds the limits.

Parameters:
<StopCondition> NONE | SLFail

NONE: Continue measurement irrespective of the limit check
SLFail: Stop measurement on limit failure

*RST: NONE
Example: See Specifying Additional Measurement-Specific Settings

Firmware/Software: V1.0.0.4
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Manual operation: See "Stop Condition" on page 136

CONFigure:WCDMa:MEAS<i>:MEValuation:MOEXception <MeasOnException>

Specifies whether measurement results that the R&S CMW identifies as faulty or inac-
curate are rejected.

Parameters:
<MeasOnException> OFF | ON

OFF: Faulty results are rejected.
ON: Results are never rejected.

*RST: OFF
Example: See Specifying Additional Measurement-Specific Settings
Firmware/Software: V1.0.0.4

Manual operation: See "Measure on Exception” on page 137

CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount <SlotCount>

Selects the total number of measured slots.

Parameters:
<SlotCount> Range: 1 slot to 120 slots
*RST: 1 slot
Example: See Specifying Additional Measurement-Specific Settings

Firmware/Software: V1.0.4.11

Manual operation: See "Measurement Length" on page 137

CONFigure:WCDMa:MEAS<i>:MEValuation:PSLot <SlotNumber>

Selects the slot where the R&S CMW calculates the results of single slot measurements:
ACLR, emission mask, EVM vs. chip, CD monitor. The number of the preselected slot
must be smaller than the number of measured slots (CONFigure:WCDMa : MEAS<i>:
MEValuation:MSCount).

Parameters:
<SlotNumber> Range: 0 to 119
*RST: 0
Example: See Specifying Additional Measurement-Specific Settings

Firmware/Software: V1.0.0.4

Manual operation: See "Preselected Slot" on page 137
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CONFigure:WCDMa:MEAS<i>:MEValuation:SYNCh <SlotNumber>

Selects a slot number within the UL WCDMA frames (0 to 14) that the R&S CMW wiill
display as the first slot in the measurement interval.

Parameters:
<SlotNumber> ANY | SL1|SL2|SL3|SL4|SL5|SL6|SL7|SL8|SL9|SL10|
SL11|SL12 | SL13 | SL14 | SLO
ANY: No frame synchronization
SLO ... SL14: First slot = slot 0 ... slot 14
*RST: ANY
Example: See Specifying Additional Measurement-Specific Settings

Firmware/Software: V1.0.10.1

Manual operation: See "Synchronization" on page 137

List Mode Settings

The following commands configure the list mode. For retrieving list mode results see
chapter 3.5.3.32, "List Mode Results (One Segment)", on page 247 and subsequent
sections.

CONFigure:WCDMa:MEAS<i>:MEValuation:LIST......c.ciiiiiiiieieeeiiiieeeeeree e eere e eere e eenaees 181
CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:COUNL......cciiiiiiieeeieeieee e 182
CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:EOFFset......ccociiiiiiiiiiiee, 182
CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:SEGMent<no>:SETUP.....cccuuuaeereereeennnnnn. 182
CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:SEGMent<no>:MODulation..................... 184
CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:SEGMent<no>:SPECtrum..........cccccvvveeen. 185
CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:SEGMent<no>:CDPoWer...............cc....... 185
CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:SEGMent<no>:UEPower...............c......... 186
CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:SEGMent<no>:PHD.........cccccceeererrrrnnnnn.. 187
TRIGger:WCDMa:MEAS<i>:MEValuation:LIST:MODE.........ccooii e 187

CONFigure:WCDMa:MEAS<i>:MEValuation:LIST <Enable>

Enables or disables the list mode.

Parameters:
<Enable> OFF | ON
OFF: Disable list mode
ON: Enable list mode
*RST: OFF
Example: See Using WCDMA List Mode
Firmware/Software: V1.0.5.3
Options: R&S CMW-KMO012

Manual operation: See "List Mode > Enable" on page 138
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Command Reference

CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:COUNt <Segments>

Defines the number of segments in the entire measurement interval, including active and
inactive segments.

Parameters:
<Segments> Range: 1 to 120
*RST: 10
Example: See Using WCDMA List Mode

Firmware/Software: V1.0.5.3

Options: R&S CMW-KM012

CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:EOFFset <Offset>

Defines the evaluation offset. The specified number of slots at the beginning of each
segment is excluded from the evaluation.

Set the trigger delay to 0 when using an evaluation offset (see TRIGger : WCDMa :
MEAS<i>:MEValuation:DELay on page 194).

Parameters:

<Offset> Range: 0 slots to 1024 slots
*RST: 0 slots

Example: See Using WCDMA List Mode

Firmware/Software: V2.0.11

CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:SEGMent<no>:SETup
<SegmentLength>, <Level>, <Frequency>[, <Retrigger>]

Defines the length and analyzer settings of a selected segment. In general this command
must be sent for all segments measured.

Suffix:

<no> 1..120
The segment number must not exceed the total number of seg-
ments measured (see CONFigure:WCDMa : MEAS<i>:

MEValuation:LIST:COUNt on page 182).

|
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Parameters:
<SegmentLength>

<Level>

<Frequency>

<Retrigger>

Example:

Firmware/Software:

Options:

Command Reference

Number of measured timeslots in the segment.

The sum of the length of all active segments must not exceed
6000. Ignoring this limit results in NCAPs for the remaining slots.
The statistical length for result calculation covers at most the first
1000 slots of a segment.

The sum of the length of all segments (active plus inactive) must
not exceed 192000. "Inactive" means that no measurement at all
is enabled for the segment.

Range: 1 to 192000
*RST: 1

Expected nominal power in the segment. The range of the expec-

ted nominal power can be calculated as follows:

Range (Expected Nominal Power) = Range (Input Power) + Exter-

nal Attenuation - User Margin

Range: —47 dBm to 55 dBm for the input power at the RF
COM connectors (please notice also the ranges quo-
ted in the data sheet)

*RST: 0 dBm

Default unit: dBm

Range: 100E+6 Hz to 6E+9 Hz
*RST: 1.9226E+9 Hz
Default unit: Hz

OFF | ON | IFPower | IFPSync

Specifies whether a trigger event is required for the segment or
not. The setting is ignored for the first segment of a measurement
and for trigger mode ONCE (see TRIGger :WCDMa : MEAS<1i>:
MEValuation:LIST:MODE on page 187).

OFF: measure the segment without retrigger

ON: trigger event required, trigger source configured via
TRIGger:WCDMa:MEAS<i>:MEValuation:SOURce

IFPower: trigger event required, "IF Power" trigger

IFPSync: trigger event required, "IF Power (Sync)" trigger

*RST: OFF
See Using WCDMA List Mode

V1.0.5.3

V2.0.11: <Retrigger> added

V2.1.10: <SegmentLength> enhanced for inactive segments
V3.0.30: new <Retrigger> values IFPower and IFPSync

R&S CMW-KM012
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Command Reference

CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:SEGMent<no>:MODulation
<ModStatistics>, <EnableUEpower>, <EnableEVM>, <EnableMagError>,
<EnablePhaseErr>, <EnableFreqgError>, <EnablelQ>

Defines the statistical length for the AVERage, MAXimum, and SDEViation calculation
and enables the calculation of the different modulation results in segment no. <no>; see
chapter 3.2.3, "Multi Evaluation List Mode", on page 97.

The statistical length for CDP, CDE and modulation results is identical (see also
CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:SEGMent<no>:CDPower

on page 185).

Suffix:
<no>

Parameters:
<ModStatistics>

<EnableUEpower>

<EnableEVM>

<EnableMagError>

<EnablePhaseErr>

<EnableFreqError>

<EnablelQ>

Example:

1..120

The segment number must not exceed the total number of seg-
ments measured (see CONFigure:WCDMa : MEAS<i>:
MEValuation:LIST:COUNt on page 182).

The statistical length is limited by the length of the segment (see
CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:
SEGMent<no>:SETup on page 182).

Range: 1 to 1000
*RST: 10
OFF | ON

OFF: Disable measurement
ON: Enable measurement of UE Power

*RST: OFF

OFF | ON

Disable or enable measurement of EVM

*RST: OFF

OFF | ON

Disable or enable measurement of magnitude error
*RST: OFF

OFF | ON

Disable or enable measurement of phase error
*RST: OFF

OFF | ON

Disable or enable measurement of frequency error
*RST: OFF

OFF | ON
Disable or enable measurement of I/Q origin offset and imbalance
*RST: OFF

See Using WCDMA List Mode
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Command Reference

Firmware/Software: V1.0.5.3

Options: R&S CMW-KM012

CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:SEGMent<no>:SPECtrum
<SpecStatistics>, <EnableACLR>, <EnableEMask>, <EnableOBW>

Defines the statistical length for the AVvERage and MAXimum calculation and enables the
calculation of the different spectrum results in segment no. <no>; see chapter 3.2.3, "Mulii
Evaluation List Mode", on page 97.

Suffix:

<no> 1..120
The segment number must not exceed the total number of seg-
ments measured (see CONFigure:WCDMa : MEAS<i>:
MEValuation:LIST:COUNt on page 182).

Parameters:

<SpecStatistics> The statistical length is limited by the length of the segment (see
CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:
SEGMent<no>:SETup on page 182).
Range: 1 to 1000
*RST: 10

<EnableACLR> OFF | ON

OFF: Disable measurement
ON: Enable measurement of ACLR

*RST: OFF

<EnableEMask> OFF | ON
Disable or enable measurement of spectrum emission mask

*RST: OFF

<EnableOBW> OFF | ON
Disable or enable measurement of occupied bandwidth
*RST: OFF

Example: See Using WCDMA List Mode

Firmware/Software: V1.0.5.3

Options: R&S CMW-KM012

CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:SEGMent<no>:CDPower
<ModStatistics>, <EnableCDP>, <EnableCDE>[, <EnablePCDE>]

Defines the statistical length for the AVERage, MINimum, MAXimum and SDEViation
calculation and enables the calculation of the different code domain results in segment
no. <no>; see chapter 3.2.3, "Multi Evaluation List Mode", on page 97.
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Command Reference

The statistical length for CDP, CDE, PCDE and modulation results is identical (see also
CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:SEGMent<no>:MODulation
on page 184).

Suffix:

<no> 1..120
The segment number must not exceed the total number of seg-
ments measured (see CONFigure:WCDMa : MEAS<i>:
MEValuation:LIST:COUNt on page 182).

Parameters:

<ModStatistics> The statistical length is limited by the length of the segment (see
CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:
SEGMent<no>:SETup on page 182).
Range: 1 to 1000
*RST: 10

<EnableCDP> OFF | ON
OFF: Disable measurement
ON: Enable measurement of code domain power
*RST: OFF

<EnableCDE> OFF | ON
Disable or enable measurement of code domain error
*RST: OFF

<EnablePCDE> OFF | ON
Disable or enable measurement of peak code domain error
*RST: OFF

Example: See Using WCDMA List Mode

Firmware/Software: V1.0.5.3 (PCDE V1.0.15.0)

Options: R&S CMW-KMO012

CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:SEGMent<no>:UEPower
<EnableUEpower>

Enables the calculation of the current UE power vs. slot results in segment no. <no>; see
chapter 3.2.3, "Multi Evaluation List Mode", on page 97.

Suffix:

<no> 1..120
The segment number must not exceed the total number of seg-
ments measured (see CONFigure:WCDMa: MEAS<i>:
MEValuation:LIST:COUNt on page 182).

|
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Parameters:
<EnableUEpower>

Example:
Firmware/Software:

Options:

Command Reference

OFF | ON

OFF: Disable measurement
ON: Enable measurement of UE power

*RST: OFF
See Using WCDMA List Mode
V2.1.10

R&S CMW-KM012

CONFigure:WCDMa:MEAS<i>:MEValuation:LIST:SEGMent<no>:PHD

<EnablePhD>

Enables the calculation of the phase discontinuity vs. slot results in segment no. <no>;
see chapter 3.2.3, "Multi Evaluation List Mode", on page 97.

Suffix:
<no>

Parameters:
<EnablePhD>

Example:
Firmware/Software:

Options:

1..120

The segment number must not exceed the total number of seg-
ments measured (see CONFigure:WCDMa : MEAS<i>:
MEValuation:LIST:COUNt on page 182).

OFF | ON

OFF: Disable measurement
ON: Enable measurement of phase discontinuity

*RST: OFF
See Using WCDMA List Mode
Vv3.0.20

R&S CMW-KM012

TRIGger:WCDMa:MEAS<i>:MEValuation:LIST:MODE <Mode>

Specifies the trigger mode for list mode measurements. For configuration of retrigger
flags see CONFigure:WCDMa :MEAS<i>:MEValuation:LIST:SEGMent<no>:

SETup on page 182.
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3.5.3.5

Command Reference

Parameters:

<Mode> ONCE | SEGMent
ONCE: A trigger event is only required to start the measurement.
As a result the entire range of segments to be measured is cap-
tured without additional trigger event. The retrigger flags of the
segments are ignored.
SEGMent: The retrigger flag of each segment is evaluated. It
defines whether the measurement waits for a trigger event before
capturing the segment, or not.

*RST: ONCE
Example: See Using WCDMA List Mode

Firmware/Software: V2.0.11

Options: R&S CMW-KMO012

Modulation Settings

The following commands specify settings relevant for the modulation and code domain
measurements.

CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:MODulation.............cccccvvueeeeeeeennnnnn. 188
CONFigure:WCDMa:MEAS<i>:MEValuation:SCOunt:MODUIatioN.........cccuuieeieeeniieeeeennnnnn. 189
CONFigure:WCDMa:MEAS<i>:MEValuation:DMODe:MODulation..............ccceeeucaieeeeeeennnnnn. 189
CONFigure:WCDMa:MEAS<i>:MEValuation:AMODe:MODUIatioN..........ccuueieeeeeenniieeeeennnnnn. 189
CONFigure:WCDMa:MEAS<i>:MEValuation:CDTHreshold:MODulation.............ccccceevveennnn. 190
CONFigure:WCDMa:MEAS<i>:MEValuation:SSCalar:MODuUIation............ccceeeeeereeeeenrnnnnnnn 190
CONFigure:WCDMa:MEAS<i>:MEValuation:DSFactor:MODuUIation............cceeervueerernnnennnn. 190
CONFigure:WCDMa:MEAS<i>:MEValuation:ROTation:MODulation............cccuueeieeereeeernnnnnn. 190

CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:MODulation <MeasPeriod>

Selects the width of the basic measurement period within each measured slot. To define
the number of measured slots see CONFigure:WCDMa:MEAS<i>:MEValuation:
MSCount on page 180.

Parameters:
<MeasPeriod> FULLslot | HALFslot
FULLslot: Full-slot measurement
HALFslot: Half-slot measurement
*RST: FULL
Example: See Specifying Additional Measurement-Specific Settings

Firmware/Software: V1.0.4.11
Options: R&S CMW-KM401 for HALFslot

Manual operation: See "Modulation / CDP > Measurement Period" on page 138

|
User Manual 1173.9657.02 — 08 188



R&SPCMW-KG4xx/-KM4xx/-KS4xx WCDMA Multi Evaluation Measurement

|
Command Reference

CONFigure:WCDMa:MEAS<i>:MEValuation:SCOunt:MODulation <StatisticCount>

Specifies the statistic count of the measurement. The statistic count is equal to the num-
ber of measurement intervals per single shot. Use
CONFigure:...:MEAS<i>:...:REPetition SINGleshot | CONTinuous to
select either single-shot or continuous measurements.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "Remote Control"

Parameters:
<StatisticCount> Number of measurement intervals
Range: 1 to 1000
*RST: 10
Example: See Specifying Additional Measurement-Specific Settings

Firmware/Software: V1.0.0.4

Manual operation: See "Modulation / CDP / Spectrum / BER > Statistic Count"
on page 138

CONFigure:WCDMa:MEAS<i>:MEValuation:DMODe:MODulation <DetectionMode>
Selects the detection mode for uplink WCDMA signals.

Parameters:
<DetectionMode> A3G

A3G: 3GPP Signal Auto
*RST: A3G

Example: See Specifying Additional Measurement-Specific Settings
Firmware/Software: V1.0.0.4

Manual operation: See "Modulation / CDP > Detection Mode" on page 139

CONFigure:WCDMa:MEAS<i>:MEValuation:AMODe:MODulation <AnalysisMode>

Defines whether a possible origin offset is included in the measurement results (WOOFf-
set) or subtracted out (NOOFfset).

Parameters:
<AnalysisMode> WOOFfset | NOOFfset

WOOFfset: With origin offset
NOOFfset: No origin offset

*RST: WOOF
Example: See Specifying Additional Measurement-Specific Settings
Firmware/Software: V1.0.0.4

Manual operation: See "Modulation / CDP > Analysis Mode" on page 139
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Command Reference

CONFigure:WCDMa:MEAS<i>:MEValuation:CDTHreshold:MODulation
<Threshold>

Defines the minimum relative signal strength of the (E-)DPDCH in the WCDMA signal (if
present) to be detected and evaluated.

Parameters:
<Threshold> Range: -25dB to 10dB
*RST: -16 dB
Default unit: dB
Example: See Specifying Additional Measurement-Specific Settings

Firmware/Software: V1.0.0.4

Manual operation: See "Modulation / CDP > Chn. Detect Threshold" on page 139

CONFigure:WCDMa:MEAS<i>:MEValuation:SSCalar:MODulation <SlotNumber>

Selects a particular slot or half-slot within the "Measurement Length" where the

R&S CMW evaluates the statistical measurement results for multislot measurements.
The slot number must be smaller than the number of measured slots (see
CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount on page 180).

Parameters:
<SlotNumber> Range: 0 to 119.5
Increment: 0.5
*RST: 0
Example: See Specifying Additional Measurement-Specific Settings

Firmware/Software: V1.0.4.11

Manual operation: See "Modulation / CDP > Slot Number (Table)" on page 139

CONFigure:WCDMa:MEAS<i>:MEValuation:DSFactor:MODulation
<SpreadingFactor>

Selects the spreading factor for the displayed code domain monitor results.

Parameters:
<SpreadingFactor> SF4 | SF8 | SF16 | SF32 | SF64 | SF128 | SF256

Spreading factor 4 to 256
*RST: SF4

Example: See Specifying Additional Measurement-Specific Settings
Firmware/Software: V1.0.4.11

Manual operation: See "Modulation / CDP > CDP Spreading Factor" on page 140

CONFigure:WCDMa:MEAS<i>:MEValuation:ROTation:MODulation <Rotation>

Defines the initial phase reference (¢=0) for I/Q constellation diagrams of QPSK signals.

|
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3.5.3.7

Command Reference

Parameters:
<Rotation> The entered value is rounded to 0 deg or 45 deg.
0 deg: constellation points on | and Q axes
45 deg: constellation points on angle bisectors between | and Q
axes
Range: 0 deg to 45 deg
*RST: 0 deg
Default unit: deg
Example: See Specifying Additional Measurement-Specific Settings

Firmware/Software: V1.0.15.0

Manual operation: See "Modulation / CDP > Rotation" on page 140

Spectrum Settings
The following commands specify the scope of the spectrum measurement.

CONFigure:WCDMa:MEAS<i>:MEValuation:SCOunt:SPECtrum <StatisticCount>

Specifies the statistic count of the measurement. The statistic count is equal to the num-
ber of measurement intervals per single shot. Use
CONFigure:...:MEAS<i>:...:REPetition SINGleshot | CONTinuous to
select either single-shot or continuous measurements.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "Remote Control"

Parameters:
<StatisticCount> Number of measurement intervals
Range: 1 to 1000
*RST: 10
Example: See Specifying Additional Measurement-Specific Settings

Firmware/Software: V1.0.0.4

Manual operation: See "Modulation / CDP / Spectrum / BER > Statistic Count”
on page 138

BER Settings
The following commands specify the scope of the bit error rate (BER) measurement.

CONFigure:WCDMa:MEAS<i>:MEValuation:SCOunt:BER <StatisticCount>

Specifies the statistic count of the measurement. The statistic count is equal to the num-
ber of measurement intervals per single shot. Use
CONFigure:...:MEAS<i>:...:REPetition SINGleshot | CONTinuous to
select either single-shot or continuous measurements.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "Remote Control"
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3.5.3.8

Command Reference

Parameters:
<StatisticCount> Number of transport blocks
Range: 1 to 1000
*RST: 100
Example: See Specifying Additional Measurement-Specific Settings

Firmware/Software: V1.0.4.11

Manual operation: See "Modulation / CDP / Spectrum / BER > Statistic Count”
on page 138

Trigger Settings

The following commands define the trigger parameters.

TRIGger:WCDMa:MEAS<i>:MEValuation:CATalog:SOURCE?......uuceieeeireieeeeeiiniiinseeeaeaennns 192
TRIGger:WCDMa:MEAS<i>:MEValuation:SOURCE..........c.ucieeiiriieeeieiieeeeeieeee et eeeenieeeas 192
TRIGger:WCDMa:MEAS<i>:MEValuation:SLOPE..........ccevvieriiiriiiiiiieieieieeeeeeeaeeeeeeeeeeeeeeens 193
TRIGger:WCDMa:MEAS<i>:MEValuation: THREShOId.........ccoiiiiiiiiiiiiiiiiiieeie e 193
TRIGger:WCDMa:MEAS<i>:MEValuation: TOUT........uuciieieeeieieiieiiieeae e e e e e eeeeeieeee e e e eeeaeees 194
TRIGger:WCDMa:MEAS<i>:MEValuation:DELAY........ccuuuueeeieieeeeeiieieeaeeeeeeeeeeeeeenaaeeeeeaeeee 194
TRIGger:WCDMa:MEAS<i>:MEValuation:MGAP........cceeeerereriiieieeeieeeeriiieeeeeeseeerieaeeeeeeees 194

TRIGger:WCDMa:MEAS<i>:MEValuation:CATalog:SOURce?

Lists all trigger source values that can be set using TRIGger : WCDMa : MEAS<1i>:
MEValuation:SOURce.

Return values:
<TriggerList> Comma separated list of all supported values. Each value is rep-
resented as a string.

Usage: Query only
Firmware/Software: V1.0.4.11

Manual operation:  See "Trigger Source" on page 140

TRIGger:WCDMa:MEAS<i>:MEValuation:SOURce <Source>

Selects the source of the trigger events. Some values are always available in this firm-
ware application. They are listed below. Depending on the installed options additional
values may be available. A complete list of all supported values can be displayed using

|
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Parameters:
<Source>

Example:

Firmware/Software:

Manual operation:

Command Reference

'Free Run (Standard)': Free Run (standard synchronization)
'Free Run (Fast Sync)': Free Run (fast synchronization)

'IF Power': Power trigger (normal synchronization)

'IF Power (Sync)': Power trigger (extended synchronization)
'Base1: External TRIG A': External trigger fed in at TRIG A con-
nector

'‘Base1: External TRIG B': External trigger fed in at TRIG B con-
nector

*RST: 'Free Run (Standard)'
See Configuring the Trigger System

V1.0.4.11
VV2.0.11: 'IF Power (Sync)' added

See "Trigger Source" on page 140

TRIGger:WCDMa:MEAS<i>:MEValuation:SLOPe <Slope>

Qualifies whether the trigger event is generated at the rising or at the falling edge of the
trigger pulse (valid for external and power trigger sources).

Parameters:
<Slope>

Example:
Firmware/Software:

Manual operation:

REDGe | FEDGe

REDGe: Rising edge
FEDGe: Falling edge

*RST: REDG

See Configuring the Trigger System
V1.0.4.11

See "Trigger Slope" on page 141

TRIGger:WCDMa:MEAS<i>:MEValuation:THReshold <Level>

Defines the trigger threshold for power trigger sources.

Parameters:
<Level>

Example:
Firmware/Software:

Manual operation:

Range: -47 dB to 0dB

*RST: -26 dB

Default unit: dB (full scale, i.e. relative to reference level minus
external attenuation)

See Configuring the Trigger System
V1.0.5.3
See "Trigger Threshold" on page 141
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TRIGger:WCDMa:MEAS<i>:MEValuation:TOUT <TimeOut>

Selects the maximum time that the R&S CMW will wait for a trigger event before it stops
the measurement in remote control mode or indicates a trigger timeout in manual oper-
ation mode. This setting has no influence on "Free Run" measurements.

Parameters:
<TimeOut> Range: 0.01s to 10s

*RST: 2s

Default unit: s

Additional parameters: OFF | ON (disables | enables the timeout)
Example: See Configuring the Trigger System

Firmware/Software: V1.0.4.11
V3.0.10: OFF | ON added

Manual operation: See "Trigger Time Out" on page 142

TRIGger:WCDMa:MEAS<i>:MEValuation:DELay <Delay>

Defines a time delaying the start of the measurement relative to the trigger event. This is
useful if the trigger event and the uplink DPCH slot border are not synchronous. A mea-
surement starts always at an uplink DPCH slot border. Triggering a measurement at
another time may vyield a synchronization error.

For internal trigger sources aligned to the downlink DPCH an additional delay of 1024
chips is automatically applied. It corresponds to the assumed delay between downlink
and uplink slot.

This setting has no influence on "Free Run" measurements.

Parameters:

<Delay> Range: -666.7E-6s to 0.24 s
*RST: O0s
Default unit: s

Example: See Configuring the Trigger System

Firmware/Software: V1.0.5.3

Manual operation: See "Trigger Delay" on page 142

TRIGger:WCDMa:MEAS<i>:MEValuation:MGAP <MinimumGap>

Sets a minimum time during which the IF signal must be below the trigger threshold before
the trigger is armed so that an IF power trigger event can be generated.

Parameters:
<MinimumGap> Range: 0s to 0.01s
*RST: 25E-6s
Default unit: s
Example: See Configuring the Trigger System
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3.5.3.9

Command Reference

Firmware/Software: V1.0.5.3
Manual operation: See "Minimum Trigger Gap" on page 142
Limits (Modulation)

The following commands define limits for results which characterize the modulation
accuracy.

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:MERROF........ccccuiiiiiiiiiiiiiieeeeee e, 195
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:EVMagnitude...........ccccoveeiiiiieniiieennnee. 195
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:PERROT...........cccooviiieiiiiiaaee e eeeeeinnen 196
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:PHD........ccciieeriiereeeseeesrresses s s 196
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:PHSDPCCh..........ceeiireiriiiiiiiee e 197
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:IQOFfset........cccevieriiiiriiiiieiieiiiice e, 197
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:IQIMbalance...........ccoeeeieiieeieeinnnccaaeenn. 197
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:CFERION........cccuuuaiiiiaeiiiiicae e 198

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:MERRor <RMS>, <Peak>
Defines upper limits for the RMS and peak values of the magnitude error.

Parameters:
<RMS> Range: 0% to 100 %
*RST: 17.5 %, OFF
Default unit: %
Additional parameters: OFF | ON (disables the limit check | ena-
bles the limit check using the previous/default limit values)

<Peak> Range: 0% to 100 %
*RST: 50 %, OFF
Default unit: %
Additional parameters: OFF | ON (disables the limit check | ena-
bles the limit check using the previous/default limit values)

Example: See Specifying Limits
Firmware/Software: V1.0.0.4

Manual operation: See "Limits" on page 143

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:EVMagnitude <RMS>, <Peak>
Defines upper limits for the RMS and peak values of the error vector magnitude (EVM).

Parameters:
<RMS> Range: 0% to 100 %
*RST: 17.5 %, ON
Default unit: %
Additional parameters: OFF | ON (disables the limit check | ena-
bles the limit check using the previous/default limit values)
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Command Reference

<Peak> Range: 0% to 100 %
*RST: 50 %, OFF
Default unit: %
Additional parameters: OFF | ON (disables the limit check | ena-
bles the limit check using the previous/default limit values)
Example: See Specifying Limits

Firmware/Software: V1.0.0.4

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:PERRor <RMS>, <Peak>

Defines symmetric limits for the RMS and peak values of the phase error. The limit check
fails the UE if the absolute value of the measured phase error exceeds the specified

values.
Parameters:
<RMS> Range: 0 deg to 45 deg
*RST: 10 deg, OFF
Default unit; deg
Additional parameters: OFF | ON (disables the limit check | ena-
bles the limit check using the previous/default limit values)
<Peak> Range: 0 deg to 45deg
*RST: 45 deg, OFF
Default unit: deg
Additional parameters: OFF | ON (disables the limit check | ena-
bles the limit check using the previous/default limit values)
Example: See Specifying Limits

Firmware/Software: V1.0.0.4

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:PHD <Enable>, <Upper>,
<Dynamic>

Defines upper and dynamic limits for the phase discontinuity determined by full-slot
measurements (signals without HSPA channels).

Parameters:

<Enable> OFF | ON
Disables | enables the limit check
*RST: ON

<Upper> Range: 0 deg to 90 deg
*RST: 66 deg
Default unit: deg

<Dynamic> Range: 0 deg to 90 deg
*RST: 36 deg
Default unit: deg

Example: See Specifying Limits
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Firmware/Software: V1.0.4.11

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:PHSDpcch <Enable>,
<MeasurePointA>, <MeasurePointB>, <Dynamic>

Defines a dynamic limit for the phase discontinuity determined by half-slot measurements
(signals with HS-DPCCH). The limit is checked at point A and point B. As the phase
discontinuity is measured at half-slot boundaries (x.5, not x.0) point A and point B should
be set to half-slot positions.

Parameters:

<Enable> OFF | ON
Disables | enables the limit check
*RST: ON

<MeasurePointA> Range: 0.5 slots to 119.5 slots
Increment: 0.5 slots
*RST: 0.5 slots
Default unit: slots

<MeasurePointB> Range: 0.5 slots to 119.5 slots
Increment: 0.5 slots
*RST: 10.5 slots
Default unit: slots

<Dynamic> Range: 0 deg to 90 deg
*RST: 36 deg
Default unit: deg

Example: See Specifying Limits

Firmware/Software: V1.0.4.11

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:IQOFfset <IQoffset>

Defines an upper limit for the 1/Q origin offset.

Parameters:
<lQoffset> Range: -80dB to 0dB
*RST: -25 dB, OFF
Default unit: dB
Additional parameters: OFF | ON (disables the limit check | ena-
bles the limit check using the previous/default limit values)
Example: See Specifying Limits

Firmware/Software: V1.0.0.4

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:IQIMbalance <IQimbalance>

Defines an upper limit for the 1/Q imbalance.
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Parameters:
<lQimbalance> Range: -99dB to 0dB
*RST: -15 dB, OFF
Default unit: dB
Additional parameters: OFF | ON (disables the limit check | ena-
bles the limit check using the previous/default limit values)
Example: See Specifying Limits

Firmware/Software: V1.0.0.4

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit: CFERror <FrequencyError>

Defines an upper limit for the carrier frequency error.

Parameters:
<FrequencyError> Range: 0 Hz to 4000 Hz
*RST: 200 Hz
Default unit: Hz
Additional parameters: OFF | ON (disables the limit check | ena-
bles the limit check using the previous/default limit values)
Example: See Specifying Limits

Firmware/Software: V1.0.0.4

Limits (Code Domain)

The following commands define limits for relative Code Domain Error (CDE) results and
specify the channel configuration of the uplink signal. Knowledge of the channel config-
uration is required for relative CDE limit checks.

The channel configuration can also be specified via the general commands

CONFigure:WCDMa:MEAS:UECHannels:. .., see chapter 3.5.2.3, " UE Signal Info",
on page 163.

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDp:DPCCh............uuuunnnn... 198
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDp:DPDCh............unnnn... 199
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDp:HSDPcch.................... 200
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDp:HSDPcch:CONFig....... 200
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDp:EDPCch..................... 201
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDp:EDPDch<no>.............. 201
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDP........c.uvuruuuuuuaiaaaaaaeanns 202
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:ECDP.............cccervuiereeeeennnnnn. 203

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDp:DPCCh
<Enable>, <BetaFactor>, <SpreadingFactor>

Specifies the presence of a DPCCH in the uplink signal and the beta factor and spreading
factor of the channel. A query returns additionally the nominal CDP and effective CDP
resulting from these settings.

|
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Parameters:

<Enable>

<BetaFactor>

<SpreadingFactor>

Return values:

<NominalCDP>

<EffectiveCDP>

Example:

Firmware/Software:

OFF | ON

Command Reference

Channel not present | present

*RST:

Range:
*RST:

Range:
*RST:

Range:
*RST:
Default unit:

Range:
*RST:
Default unit:

ON

1 to 15
2

2148|1632 |64]| 128|256
256

-60dB to 0dB
-17.9 dB
dB

-80dB to 0dB
-17.9dB
dB

See Specifying Limits

V1.0.15.0

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDp:DPDCh
<Enable>, <BetaFactor>, <SpreadingFactor>

Specifies the presence of a DPDCH in the uplink signal and the beta factor and spreading
factor of the channel. A query returns additionally the nominal CDP and effective CDP
resulting from these settings.

Parameters:

<Enable>

<BetaFactor>

<SpreadingFactor>

Return values:

<NominalCDP>

<EffectiveCDP>

Example:

Firmware/Software:

OFF | ON

Channel not present | present

*RST:

Range:
*RST:

Range:
*RST:

Range:
*RST:
Default unit:

Range:
*RST:
Default unit:

ON

0 to 15
15

2148|1632 |64| 128|256
64

-60 dB to 0 dB
-0.4 dB
dB

-80dB to 0 dB
-6.4 dB
dB

See Specifying Limits

V1.0.15.0
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CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDp:HSDPcch
<Enable>, <BetaFactor>, <SpreadingFactor>

Specifies the presence of a HS-DPCCH in the uplink signal and the beta factor and
spreading factor of the channel. A query returns additionally the nominal CDP and effec-
tive CDP resulting from these settings.

For the HS-DPCCH three sets of beta factor and spreading factor can be configured,
depending on whether it transports an ACK, NACK or CQI. This command configures/
returns the values related to the currently active set.

For selection of the active set see CONFigure:WCDMa :MEAS<i>:MEValuation:
LIMit:RCDerror:EECDp:HSDPcch:CONFig on page 200.

Parameters:
<Enable> OFF | ON
Channel not present | present
*RST: ON
<BetaFactor> Range: 5 to 570
*RST: 60
<SpreadingFactor> Range: 21418|16|32|64|128| 256
*RST: 256
Return values:
<NominalCDP> Range: -70dB to 0dB
*RST: -11.9dB
Default unit: dB
<EffectiveCDP> Range: -90dB to 0dB
*RST: -11.9dB

Default unit: dB
Example: See Specifying Limits
Firmware/Software: V1.0.15.0

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDp:HSDPcch:
CONFig <Type>

Selects whether the HS-DPCCH transports an ACK, NACK or CQI and thus which set of
beta factor and spreading factor values shall be used.

Parameters:

<Type> ACK | NACK | CQl
*RST: ACK

Example: See Specifying Limits

Firmware/Software: V2.1.20
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CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDp:EDPCch
<Enable>, <BetaFactor>, <SpreadingFactor>

Specifies the presence of a E-DPCCH in the uplink signal and the beta factor and spread-
ing factor of the channel. A query returns additionally the nominal CDP and effective CDP
resulting from these settings.

Parameters:
<Enable> OFF | ON
Channel not present | present
*RST: OFF
<BetaFactor> Range: 5 to 3585
*RST: 30
<SpreadingFactor> Range: 2|14|8|16|32|64|128| 256
*RST: 256
Return values:
<NominalCDP> Range: -70dB to 0dB
*RST: NAV
Default unit: dB
<EffectiveCDP> Range: -90dB to 0dB
*RST: NAV

Default unit: dB
Example: See Specifying Limits
Firmware/Software: V1.0.15.0

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDp:EDPDch<no>
<Enable>, <BetaFactor>, <SpreadingFactor>

Specifies the presence of a selected E-DPDCH (1 to 4) in the uplink signal and the beta
factor and spreading factor of the channel. A query returns additionally the nominal CDP
and effective CDP resulting from these settings.

Suffix:
<no> 1.4
Selects the E-DPDCH
Parameters:
<Enable> OFF | ON
Channel not present | present
*RST: OFF
<BetaFactor> Range: 5 to 5655
*RST: 168
<SpreadingFactor> Range: 2|14|8|16|32|64]|128| 256
*RST: 4
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Return values:

<NominalCDP> Range: -70dB to 0dB
*RST: NAV
Default unit: dB
<EffectiveCDP> Range: -90dB to 0dB
*RST: NAV

Default unit: dB
Example: See Specifying Limits
Firmware/Software: V1.0.15.0

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDp {<Enable>,
<BetaFactor>, <SpreadingFactor>}*8

Specifies the channel configuration in the uplink signal. This command has the same
effect as the sum of the following commands:

® CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDp:
DPCCh

® CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDp:
DPDCh

® CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDp:
HSDPcch

® CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDp:
EDPCch

® CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:EECDp:
EDPDch<no>

Please refer to these commands for additional information (ranges and *RST values).

The parameter array described below is repeated for each channel (8 times) in the fol-
lowing order: DPCCH, DPDCH, HS-DPCCH, E-DPCCH, E-DPDCH 1, ..., E-DPDCH 4.

Thus a setting requires 3*8 values and a query returns 5*8 values.

Parameters:
<Enable> OFF | ON

Channel not present | present
<BetaFactor> Beta value of the channel

<SpreadingFactor> 2|4|8|16|32|64|128| 256
Spreading factor of the channel

Return values:
<NominalCDP> Values calculated from the settings, returned additionally for infor-
<EffectiveCDP> mation

Firmware/Software: V1.0.15.0
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CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:RCDerror:ECDP
<ThresholdBPSK1>, <ThresholdBPSK2>, <LimitBPSK1>, <LimitBPKS2>,
<Threshold4dPAM1>, <Threshold4PAM2>, <Limit4PAM1>, <Limit4PAM2>

Defines upper limits for the relative CDE (RCDE) of BPSK and 4PAM modulated chan-
nels. For each modulation type two requirements are defined.

Parameters:
<ThresholdBPSK1>

<ThresholdBPSK2>

<LimitBPSK1>

<LimitBPKS2>

<Threshold4dPAM1>

<Threshold4dPAM2>

<Limit4PAM1>

<Limit4PAM2>

Example:

Firmware/Software:

Lower ECDP threshold for BPSK requirement 1

Range: -50dB to 0dB
*RST: -21dB
Default unit: dB

Lower ECDP threshold for BPSK requirement 2

Range: -50dB to 0dB
*RST: -30 dB
Default unit: dB

RCDE limit for BPSK requirement 1

Range: -50dB to 0dB
*RST: -15.5dB
Default unit: dB

RCDE limit for BPSK requirement 2 (limit = this value minus
ECDP)

Range: -50dB to 0dB
*RST: -36.5dB
Default unit: dB

Lower ECDP threshold for 4PAM requirement 1

Range: -50dB to 0dB
*RST: -25.5dB
Default unit: dB

Lower ECDP threshold for 4PAM requirement 2

Range: -50dB to 0dB
*RST: -30dB
Default unit: dB

RCDE limit for 4PAM requirement 1

Range: -50dB to 0dB
*RST: -17.5dB
Default unit: dB

RCDE limit for 4PAM requirement 2 (limit = this value minus
ECDP)

Range: -50dB to 0dB
*RST: -43 dB
Default unit: dB

See Specifying Limits
V1.0.15.0
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Command Reference

Manual operation: See "Limits" on page 143

Limits (Power Control)

The following commands define limits related to transmit power control.

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:PCONtrol:EPSTep.....cccueeiiiiieiiaeennen. 204
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:PCONtrol:HSDPcch............cceuueiereeennnnn.. 204

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:PCONtrol:EPSTep
<Expected0dB>, <Expected1dB>, <Expected2dB>, <Expected3dB>,
<Expected4to7dB>

Defines tolerance values ("Expected Power Step Limits") depending on the nominal
power step size.

Parameters:
<Expected0dB> Tolerance value for power step size 0 dB

Range: 0dB to 5dB
*RST: 0.5dB
Default unit: dB

<Expected1dB> Tolerance value for power step size 1 dB

Range: 0dB to 5dB
*RST: 0.5dB
Default unit: dB

<Expected2dB> Tolerance value for power step size 2 dB

Range: 0dB to 5dB
*RST: 1.0dB
Default unit: dB

<Expected3dB> Tolerance value for power step size 3 dB

Range: 0dB to 5dB
*RST: 1.5dB
Default unit: dB

<Expected4to7dB> Tolerance value for power step size 4 dB to 7 dB

Range: 0dB to 5dB
*RST: 2.0dB
Default unit: dB

Example: See Specifying Limits

Firmware/Software: V1.0.4.11

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:PCONtrol:HSDPcch <Enable>,
<DTXtoNACK>, <NACKtoCQI>, <CQIltoDTX>

Defines nominal power steps for the HS-DPCCH limit set. Separate values can be defined
for the boundaries DTX > (N)ACK, (N)ACK > CQl and CQI > DTX. Additionally the limit
check can be enabled or disabled.

|
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See also chapter 3.2.5.3, "Power Control Limits", on page 108

Parameters:
<Enable> OFF | ON
disables | enables the limit check
*RST: ON
<DTXtoNACK> Range: -10dB to 10dB
*RST: 6.14 dB
Default unit: dB
<NACKtoCQl> Range: -10dB to 10dB
*RST: -1.38 dB
Default unit: dB
<CQIltoDTX> Range: -10dB to 10dB
*RST: -4.76 dB
Default unit: dB
Example: See Specifying Limits

Firmware/Software: V1.0.4.11
Manual operation: See "Limits" on page 143
Limits (Spectrum)

The following commands define limits for the Adjacent Channel Leakage Power Ratio
(ACLR) and the spectrum emission mask.

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit: ACLR:ABSOIUte........ccevvrueeieereeeeeinnnnnnnn. 205
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit: ACLR:RELatIVE.......cccvueeerrrerencnieeeeennnnnn. 206
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit: EMASK:ABSOIUtE.........ceeieeeeereeeeiniinnnn. 206
CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:EMASK:RELatiVe..........ccceeeeernreerernnnennnn. 207

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:ACLR:ABSolute <Limit3M84>

Defines an absolute upper limit for the ACLR. If the absolute upper limit is exceeded,
relative limits are evaluated (CONFigure:WCDMa :MEAS<i>:MEValuation:LIMit:
ACLR:RELative).

Parameters:
<Limit3M84> Range: -80 dBm to 33 dBm
*RST: -50 dBm
Default unit: dBm
Additional parameters: OFF | ON (disables the limit check | ena-
bles the limit check using the previous/default limit values)
Example: See Specifying Limits

Firmware/Software: V1.0.0.4

Manual operation: See "Limits" on page 143
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CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit: ACLR:RELative <ChannelFirst>,
<ChannelSecond>

Defines upper limits for the ACLR in channels 1 (at £5 MHz from the carrier) and 2 (at
+10 MHz from the carrier) relative to the carrier power. Relative limits are only evaluated
when the absolute limit is exceeded (CONFigure:WCDMa:MEAS<i>:MEValuation:
LIMit:ACLR:ABSolute).

Parameters:
<ChannelFirst> Range: -80dB to 0dB
*RST: -32.2dB
Default unit: dB
Additional parameters: OFF | ON (disables the limit check | ena-
bles the limit check using the previous/default limit values)

<ChannelSecond> Range: -80dB to 0dB
*RST: -42.2 dB
Default unit: dB
Additional parameters: OFF | ON (disables the limit check | ena-
bles the limit check using the previous/default limit values)

Example: See Specifying Limits

Firmware/Software: V1.0.0.4

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:EMASk:ABSolute
<LimitG3M84>, <LimitH1MHz>, <LimitH30kHz>, <LimitHmode>

Defines absolute limits for the spectrum emission curves.

Parameters:
<LimitG3M84> Absolute limit line G referenced to a 3.84 MHz filter

Range: -80 dBm to 33 dBm

*RST: -48.5 dBm

Default unit: dBm

Additional parameters: OFF | ON (disables the limit check | ena-
bles the limit check using the previous/default limit values)

<LimitH1MHz> Absolute limit line H referenced to a 1 MHz or 100 kHz filter,
depending on the Line H mode

Range: -80 dBm to 33 dBm

*RST: -13 dBm, OFF

Default unit: dBm

Additional parameters: OFF | ON (disables the limit check | ena-
bles the limit check using the previous/default limit values)

<LimitH30kHz> Absolute limit line H referenced to a 30 kHz filter

Range: -80 dBm to 33 dBm

*RST: -15 dBm, OFF

Default unit: dBm

Additional parameters: OFF | ON (disables the limit check | ena-
bles the limit check using the previous/default limit values)
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<LimitHmode> A|lB|C

Line H mode

*RST: A
Example: See Specifying Limits

Firmware/Software: V1.0.10.1

CONFigure:WCDMa:MEAS<i>:MEValuation:LIMit:EMASk:RELative <PointA>,
<PointB>, <PointC>, <PointD>, <PointE>, <PointF>

Defines relative limits for the spectrum emission curves.

Parameters:
<PointA> Range: -90dB to 0dB

*RST: -47.5 dB

Default unit: dB

Additional parameters: OFF | ON (disables the limit check | ena-

bles the limit check using the previous/default limit values)
<PointB> Range: -90dB to 0dB

*RST: -47.5 dB

Default unit: dB

Additional parameters: OFF | ON (disables the limit check | ena-

bles the limit check using the previous/default limit values)
<PointC> Range: -90dB to 0dB

*RST: -37.5dB

Default unit: dB

Additional parameters: OFF | ON (disables the limit check | ena-

bles the limit check using the previous/default limit values)
<PointD> Range: -90dB to 0dB

*RST: -33.5dB

Default unit: dB

Additional parameters: OFF | ON (disables the limit check | ena-

bles the limit check using the previous/default limit values)
<PointE> Range: -90dB to 0dB

*RST: -48.5 dB

Default unit: dB

Additional parameters: OFF | ON (disables the limit check | ena-

bles the limit check using the previous/default limit values)
<PointF> Range: -90dB to 0dB

*RST: -33.5dB

Default unit: dB

Additional parameters: OFF | ON (disables the limit check | ena-

bles the limit check using the previous/default limit values)
Example: See Specifying Limits

Firmware/Software: V1.0.0.4
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Command Reference

Manual operation: See "Limits" on page 143

EVM Results (Traces)

The following commands return the EVM trace results of the multi evaluation measure-
ment.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude[:RMS]:CURRent?................. 208
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:EVMagnitude[:RMS]:AVERage?................ 208
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:EVMagnitude[:RMS]:MAXimum?................ 208
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:EVMagnitude[:RMS]:SDEViation?.............. 208
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude[:RMS]:CURRent?.................. 208
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude[:RMS]:AVERage~.................. 208
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude[:RMS]:MAXimum?................. 208
READ:WCDMa:MEAS<i>:MEValuation: TRACe:EVMagnitude[:RMS]:SDEViaton?................ 208
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:EVMagnitude:PEAK:CURRent?................. 209
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:EVMagnitude:PEAK:AVERage?”................. 209
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:EVMagnitude:PEAK:MAXimum?................ 209
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:PEAK:SDEViation?.............. 209
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:PEAK:CURRent?.................. 209
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:PEAK:AVERage?.................. 209
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:PEAK:MAXimum?................. 209
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:PEAK:SDEViaton?................ 209
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:EVMagnitude:CHIP:CURRent?.................. 209
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:EVMagnitude:CHIP:AVERage?.................. 209
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:CHIP:MAXimum?................. 210
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:CHIP:CURRent?................... 210
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:CHIP:AVERage?................... 210
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:CHIP:MAXimum?.................. 210

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude[:RMS]:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude[:RMS]:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude[:RMS]:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude[:RMS]:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude[:RMS]:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude[:RMS]:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude[:RMS]:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude[:RMS]:SDEViaton?

Returns the values of the RMS EVM traces for up to 120 slots.
Each current value is averaged over a half-slot or a full-slot, depending on the measure-
ment period (see CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:

MODulation on page 188). The number of results depends on the measurement length
(see CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount on page 180).

The results of the current, average, maximum and standard deviation traces can be
retrieved. The standard deviation trace cannot be displayed at the GUI.

See also chapter 3.2.6.2, "Detailed Views: Modulation, CDP and CDE", on page 114
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Return values:

<Reliability> Reliability Indicator
<EVM_1> ... RMS EVM trace results, one result per measured slot or half-slot
<EVM_n> Range: 0 % to 100 % (SDEViation: 0 % to 50 %)
Default unit: %
Example: See Performing Single-Shot Measurements
Usage: Query only

Firmware/Software: V1.0.10.1

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:PEAK:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:PEAK:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:PEAK:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:PEAK:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:PEAK:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:PEAK:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:PEAK:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation: TRACe:EVMagnitude:PEAK:SDEViaton?

Returns the values of the peak EVM traces for up to 120 slots.

Each current value is determined for a half-slot or a full-slot, depending on the measure-
ment period (see CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:
MODulation on page 188). The number of results depends on the measurement length
(see CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount on page 180).

The results of the current, average, maximum and standard deviation traces can be
retrieved. The standard deviation trace cannot be displayed at the GUI.

See also chapter 3.2.6.2, "Detailed Views: Modulation, CDP and CDE", on page 114

Return values:

<Reliability> Reliability Indicator
<EVM_1> ... Peak EVM trace results, one result per measured slot or half-slot
<EVM_n> Range: 0 % to 100 % (SDEViation: 0 % to 50 %)
Default unit: %
Example: See Performing Single-Shot Measurements
Usage: Query only

Firmware/Software: V1.0.10.1

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:CHIP:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:CHIP:AVERage?

|
User Manual 1173.9657.02 — 08 209



R&SPCMW-KG4xx/-KM4xx/-KS4xx WCDMA Multi Evaluation Measurement

3.5.3.14

Command Reference

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:CHIP:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:CHIP:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:CHIP:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EVMagnitude:CHIP:MAXimum?

Returns the values of the RMS EVM vs. chip traces, measured in the preselected slot
(see CONFigure:WCDMa:MEAS<i>:MEValuation:PSLot on page 180). One value
per chip is returned. The results of the current, average and maximum traces can be
retrieved.

See also chapter 3.2.6.2, "Detailed Views: Modulation, CDP and CDE", on page 114

Return values:

<Reliability> Reliability Indicator

<EVM1> ... Range: 0% to 100 %

<EVM2560> Default unit: %

Example: See Performing Single-Shot Measurements
Usage: Query only

Firmware/Software: V1.0.4.11

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

Magnitude Error Results (Traces)

The following commands return the magnitude error trace results of the multi evaluation
measurement.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:MERROor[:RMS]:CURRent?........c.cccceureneen... 211
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor[:RMS]:AVERage?..........ccceeeneene. 211
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:MERROor[:RMS]:MAXimum?...........ccccvvvvue.. 211
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:MERRor[:RMS]:SDEViation?..................... 211
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERROor[:RMS]:CURRent?........cc.cceevrunnneen. 211
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor[:RMS]:AVERage?.......c.cccccvvvvrennnns 211
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERROor[:RMS]:MAXimum?........cccceenvennenn.. 211
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor[:RMS]:SDEViation?...................... 211
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:PEAK:CURRent?.......c..cccveneenen... 211
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:MERRor:PEAK:AVERage?.............cccevvuu... 211
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:MERRor:PEAK:MAXIMUM?.......ceuererennnnnens 211
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:PEAK:SDEViation?..................... 211
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:PEAK:CURReNt?.......c.ccccvunerennnee. 211
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:PEAK:AVERage?........cccccceveuneenne. 211
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:PEAK:MAXimum?.........cceeevuvenenne. 211
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:PEAK:SDEViation?...........ccceuv...... 211
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:MERRor:CHIP:CURREeNt?........ccvuevervnnnnnenn 212
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:CHIP:AVERage?.......c.cccccvvvevernrns 212
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:CHIP:MAXimum?.......c.....cceenneee. 212
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:CHIP:CURReNt?........c.cccceeerevnnn.e. 212
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:CHIP:AVERage?.........cccccciveneeenne. 212
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:CHIP:MAXimum?..........ccceeuvenenn.. 212
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FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor[:RMS]:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor[:RMS]:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor[:RMS]:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor[:RMS]:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor[:RMS]:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor[:RMS]:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor[:RMS]:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor[:RMS]:SDEViation?

Returns the values of the RMS magnitude error traces for up to 120 slots.

Each current value is averaged over a half-slot or a full-slot, depending on the measure-
ment period (see CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:
MODulation on page 188). The number of results depends on the measurement length
(see CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount on page 180).

The results of the current, average, maximum and standard deviation traces can be
retrieved. The standard deviation trace cannot be displayed at the GUI.

See also chapter 3.2.6.2, "Detailed Views: Modulation, CDP and CDE", on page 114

Return values:

<Reliability> Reliability Indicator
<MagErr_1> ... RMS magnitude error trace results, one result per measured slot
<MagErr_n> or half-slot

Range: 0 % to 100 % (SDEViation: 0 % to 50 %)
Default unit: %

Example: See Performing Single-Shot Measurements
Usage: Query only
Firmware/Software: V1.0.10.1

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:PEAK:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:PEAK:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:PEAK:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:PEAK:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:PEAK:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:PEAK:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:PEAK:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:PEAK:SDEViation?

Returns the values of the peak magnitude error traces for up to 120 slots.
Each current value is determined for a half-slot or a full-slot, depending on the measure-
ment period (see CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:

MODulation on page 188). The number of results depends on the measurement length
(see CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount on page 180).

|
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The results of the current, average, maximum and standard deviation traces can be
retrieved. The standard deviation trace cannot be displayed at the GUI.

See also chapter 3.2.6.2, "Detailed Views: Modulation, CDP and CDE", on page 114

Return values:

<Reliability> Reliability Indicator
<MagErr_1> ... Peak magnitude error trace results, one result per measured slot
<MagErr_n> or half-slot

Range: -100 % to 100 % (AVERage: 0% to 100 %, SDEVia-

tion: 0 % to 50 %)
Default unit: %

Example: See Performing Single-Shot Measurements
Usage: Query only
Firmware/Software: V1.0.10.1

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:CHIP:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:CHIP:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:CHIP:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:CHIP:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:CHIP:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:MERRor:CHIP:MAXimum?

Returns the values of the magnitude error vs. chip traces, measured in the preselected
slot (see CONFigure:WCDMa :MEAS<i>:MEValuation:PSLot on page 180). One
value per chip is returned. The results of the current, average and maximum traces can
be retrieved.

See also chapter 3.2.6.2, "Detailed Views: Modulation, CDP and CDE", on page 114

Return values:

<Reliability> Reliability Indicator

<MagErr1> ... Range: -100 % to 100 %
<MagErr2560> Default unit: %

Example: See Performing Single-Shot Measurements
Usage: Query only

Firmware/Software: V1.0.4.11

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.
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3.5.3.15 Phase Error Results (Traces)

The following commands return the phase error trace results of the multi evaluation mea-

surement.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor[:RMS]:CURRent?..........cccceuuenen... 213
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor[:RMS]:AVERage?.....c..ccccevevneennen 213
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:PERROr:RMS]:MAXimum?..........ccoeeeeeeen. 213
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor[:RMS]:SDEViation?.............ccunne.. 213
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor[:RMS]:CURRenNt?..........cccceeeereeeenen 213
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor[:RMS]:AVERage?..........cocceevenenne. 213
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor[:RMS]:MAXimum?......c.cc.ceveennene. 213
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor[:RMS]:SDEViation?............c..c....... 213
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:PEAK:CURRenNt?........cc.cceevuunnnen.. 214
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:PERRor:PEAK:AVERage?............ccoeeeeneeen. 214
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:PEAK:MAXimUM?...........vuvennnnnnnn. 214
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:PERRor:PEAK:SDEViation?............c......... 214
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:PEAK:CURRenNt?.......cccevvevvevenennnns 214
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:PEAK:AVERage?.......cccccceeeivenene. 214
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:PEAK:MAXimum?........cccoevevvenenenn. 214
READ:WCDMa:MEAS<i>:MEValuation: TRACe:PERRor:PEAK:SDEViation?........cccccuveenn.... 214
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:PERRor:CHIP:CURRent?........ccccccevvvvvvnnnee. 215
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:PERRor:CHIP:AVERage?...........ccveeeeerenn. 215
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:PERRor:CHIP:MAXimuUm?............ccoeeeevnnee. 215
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:CHIP:CURRent?.......cccoccvveenveennnn. 215
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:CHIP:AVERage?..........cccoveeeennne. 215
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:CHIP:MAXimum?........cccovevenvnvenenn. 215

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor[:RMS]:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor[:RMS]:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor[:RMS]:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor[:RMS]:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor[:RMS]:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor[:RMS]:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor[:RMS]:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor[:RMS]:SDEViation?

Returns the values of the RMS phase error traces for up to 120 slots.
Each current value is averaged over a half-slot or a full-slot, depending on the measure-
ment period (see CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:

MODulation on page 188). The number of results depends on the measurement length
(see CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount on page 180).

The results of the current, average, maximum and standard deviation traces can be
retrieved. The standard deviation trace cannot be displayed at the GUI.

See also chapter 3.2.6.2, "Detailed Views: Modulation, CDP and CDE", on page 114

Return values:
<Reliability> Reliability Indicator
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<PhaseErr_1> ... RMS phase error trace results, one result per measured slot or
<PhaseErr_n> half-slot

Range: 0 deg to 180 deg (SDEViation: 0 deg to 90 deg)
Default unit: deg

Example: See Performing Single-Shot Measurements
Usage: Query only
Firmware/Software: V1.0.10.1

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:PEAK:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:PEAK:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:PEAK:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:PEAK:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:PEAK:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:PEAK:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:PEAK:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:PEAK:SDEViation?

Returns the values of the peak phase error traces for up to 120 slots.

Each current value is determined for a half-slot or a full-slot, depending on the measure-
ment period (see CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:
MODulation on page 188). The number of results depends on the measurement length
(see CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount on page 180).

The results of the current, average, maximum and standard deviation traces can be
retrieved. The standard deviation trace cannot be displayed at the GUI.

See also chapter 3.2.6.2, "Detailed Views: Modulation, CDP and CDE", on page 114

Return values:

<Reliability> Reliability Indicator
<PhaseErr_1> ... Peak phase error trace results, one result per measured slot or
<PhaseErr_n> half-slot

Range: -180 deg to 180 deg (AVERage: 0 deg to 180 deg,

SDEViation: 0 deg to 90 deg)
Default unit: deg

Example: See Performing Single-Shot Measurements
Usage: Query only
Firmware/Software: V1.0.10.1

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.
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FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:CHIP:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:CHIP:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:CHIP:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:CHIP:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:CHIP:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PERRor:CHIP:MAXimum?

Returns the values of the RMS phase error vs. chip traces, measured in the preselected
slot (see CONFigure:WCDMa :MEAS<i>:MEValuation:PSLot on page 180). One
value per chip is returned. The results of the current, average and maximum traces can
be retrieved.

See also chapter 3.2.6.2, "Detailed Views: Modulation, CDP and CDE", on page 114

Return values:

<Reliability> Reliability Indicator

<PhaseErr1> ... Range: -180 deg to 180 deg
<PhaseErr2560> Default unit: deg

Example: See Performing Single-Shot Measurements
Usage: Query only

Firmware/Software: V1.0.4.11

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

1/Q Constellation Results (Traces)
The following commands return the results in the 1/Q constellation diagram.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:IQ:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:IQ:CURRent?

Returns the results in the 1/Q constellation diagram. Every fourth value corresponds to a
constellation point. The other values are located on the path between two constellation
points.

Return values:

<Reliability> Reliability Indicator

<l_1><Q_1> ... 10240 pairs of normalized | and Q amplitudes, four values per
<l_10240> symbol period

<Q_10240> Range: -2.0 to 2.0

Example: See Performing Single-Shot Measurements

Usage: Query only

Firmware/Software: V1.0.10.1

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.
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Phase Discontinuity Results (Traces)

The following commands return the phase discontinuity trace results of the multi evalu-
ation measurement.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PHD:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PHD:CURRent?

Returns the values of the phase discontinuity traces for up to 120 slots. One value per
measured slot is returned (see CONFigure:WCDMa : MEAS<i>:MEValuation:
MSCount on page 180).

The meaning of the value depends on the measurement period (see CONFigure:
WCDMa : MEAS<i>:MEValuation:MPERiod:MODulation on page 188):
e For full-slot measurements each value indicates the phase discontinuity at the boun-

dary between a slot and the previous slot. As there is no previous slot for slot 0, the
first returned phase discontinuity value equals NCAP.

e For half-slot measurements each value indicates the phase discontinuity at the boun-
dary between the first and second half-slot of a slot. This value can be measured for
all slots, including slot 0.

See also chapter 3.2.6.6, "Detailed Views: Phase Discontinuity”, on page 119

Return values:

<Reliability> Reliability Indicator
<PhaseDisc_1>...  One value per measured slot
<PhaseDisc_n> Range: -180 deg to 180 deg

Default unit: deg
Example: See Performing Single-Shot Measurements
Usage: Query only

Firmware/Software: V1.0.10.1

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

Frequency Error Results (Traces)

The following commands return the frequency error trace results of the multi evaluation
measurement.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:FERRor:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:FERRor:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:FERRor:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:FERRor:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:FERRor:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:FERRor:AVERage?
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READ:WCDMa:MEAS<i>:MEValuation:TRACe:FERRor:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:FERRor:SDEViation?

Returns the values of the carrier frequency error traces for up to 120 slots.

Each current value is averaged over a half-slot or a full-slot, depending on the measure-
ment period (see CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:
MODulation on page 188). The number of results depends on the measurement length
(see CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount on page 180).

The results of the current, average, maximum and standard deviation traces can be
retrieved. The standard deviation trace cannot be displayed at the GUI.

See also chapter 3.2.6.2, "Detailed Views: Modulation, CDP and CDE", on page 114

Return values:

<Reliability> Reliability Indicator
<FreqgErr_1> ... Carrier frequency error trace results, one result per measured slot
<FreqgErr_n> or half-slot
Range: -60000 Hz to 60000 Hz (SDEViation: 0 Hz to 60000
Hz)
Default unit: Hz
Example: See Performing Single-Shot Measurements
Usage: Query only

Firmware/Software: V1.0.10.1

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

Power Results (Traces)

The following commands return the UE power and UE power steps trace results of the
multi evaluation measurement.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:UEPower:CURRenNt?........cccevviviieieienininnens 218
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:UEPower:AVERage?.........ccooveeieiiiennaenne. 218
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:UEPower:MINimum?........ccccceeeevneeenerennnnn. 218
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:UEPower:MAXimum?......c.cccceeerevruneeeerennn. 218
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:UEPower:SDEViation?.......c..cccccevvvunreeneen. 218
READ:WCDMa:MEAS<i>:MEValuation: TRACe:UEPower:CURRENt?..........ccvvveeieeererrinnnnnnns 218
READ:WCDMa:MEAS<i>:MEValuation:TRACe:UEPower:AVERAgE?......c...ceeerieeinnniaeaaeenn. 218
READ:WCDMa:MEAS<i>:MEValuation: TRACe:UEPower:MINimum?..........coeveveieiienennenenns 218
READ:WCDMa:MEAS<i>:MEValuation: TRACe:UEPower:-MAXimum?..........cccceeevevnreeennnennn. 218
READ:WCDMa:MEAS<i>:MEValuation: TRACe:UEPower:SDEViation?........c.cccvuvereervnnreenes 218
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:PSTeps:CURReNt?............coevvvvevvevvrvvvnnnnn. 218
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:PSTeps:AVERAQE?.......cccevvueeevernreeernnnnnnn, 218
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PSTeps:MINImumM?.......cccccevviiiiiiiiirinnennnn. 218
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PSTeps:MAXIMUM?......ccccveviiviieiiicenienenne. 218
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PSTeps:SDEViation?.........cccccevevviiieneannn... 218
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PSTeps:CURRENt?.........uuceeeieriieeeeieeeeeaene. 218
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READ:WCDMa:MEAS<i>:MEValuation:TRACe:PSTeps:AVERAJE?......ceceeevuuieeeririnneeenenes 218
READ:WCDMa:MEAS<i>:MEValuation: TRACe:PSTeps:MINIimumM?........cccceevvvueeeerrinnneennn. 218
READ:WCDMa:MEAS<i>:MEValuation: TRACe:PSTeps:MAXIMUM?......coeererreiereerenrnereenenns 219
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PSTeps:SDEViation?......cccovoviiviiiineiinnenne. 219

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:UEPower:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:UEPower:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:UEPower:MINimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:UEPower:-MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:UEPower:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:UEPower:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:UEPower:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:UEPower:MINimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:UEPower:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:UEPower:SDEViation?

Returns the values of the UE power traces for up to 120 slots.
Each current value is averaged over a half-slot or a full-slot, depending on the measure-
ment period (see CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:

MODulation on page 188). The number of results depends on the measurement length
(see CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount on page 180).

The results of the current, average, minimum, maximum and standard deviation traces
can be retrieved. The minimum and standard deviation trace cannot be displayed at the
GUL.

See also chapter 3.2.6.5, "Detailed Views: UE Power and Power Steps", on page 118

Return values:

<Reliability> Reliability Indicator

<UEpower_1> ... One result per measured slot or half-slot

<UEpower_n> Range: -100 dBm to 55 dBm (SDEViation: 0 dB to 77 dB)
Default unit: dBm (SDEViation: dB)

Example: See Performing Single-Shot Measurements

Usage: Query only

Firmware/Software: V1.0.10.1

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PSTeps:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PSTeps:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PSTeps:MINimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PSTeps:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:PSTeps:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PSTeps:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PSTeps:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PSTeps:MINimum?
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Command Reference

READ:WCDMa:MEAS<i>:MEValuation:TRACe:PSTeps:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:PSTeps:SDEViation?

Returns the values of the UE power step traces for up to 120 slots.

Each power step is calculated as the difference between the UE power of a half-slot or
full-slot and the preceding half-slot or full-slot, depending on the measurement period
(see CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:MODulation

on page 188).

As there is no previous (half-)slot for slot 0, the first returned power step value equals
NCAP. The number of results depends on the measurement length (see CONFigure:
WCDMa : MEAS<i>:MEValuation:MSCount on page 180).

The results of the current, average, minimum, maximum and standard deviation traces
can be retrieved. The minimum and standard deviation trace cannot be displayed at the
GUL.

See also chapter 3.2.6.5, "Detailed Views: UE Power and Power Steps", on page 118

Return values:

<Reliability> Reliability Indicator

<PowStep 1> ... One result per measured slot or half-slot

<PowStep_n> Range: -50 dB to 50 dB (SDEViation: 0 dB to 50 dB)
Default unit: dB

Example: See Performing Single-Shot Measurements

Usage: Query only

Firmware/Software: V1.0.10.1

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

Spectrum Emission Results (Traces)

The following commands return the spectrum emission trace results of the multi evalua-
tion measurement, measured in the preselected slot (see CONFigure:WCDMa :
MEAS<i>:MEValuation:PSLot on page 180).

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASK:MFLeft: CURRent?..........ccccvunenenn.. 220
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:MFLeft: AVERage?.........cc.ceeeveeeeee. 220
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:EMASk:MFLeft: MAXimum?..........ccccceeeeee. 220
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:EMASk:MFRight: CURRent?...................... 220
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASK:MFRight:AVERage?...........cc.c....... 220
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASK:MFRight:MAXimum?.............c....... 220
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASK:MFLeft: CURRent?.......ccccecvvnrennennne. 220
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:MFLeft: AVERage?..........cccceeeeereee. 220
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASKk:MFLeft: MAXimum?............cccceeeunnee. 220
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:MFRight: CURRent?...........c...ccun.... 220
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASKk:MFRight:AVERage?.......c....cccuuvn.... 220
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASK:MFRight: MAXimum?.........c..ccccueeee. 220
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASK:HKFLeft: CURRent?.........ccccc........ 221
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FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:HKFLeft: AVERage?........c.cc...c...... 221
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:EMASk:HKFLeft: MAXimum?..........cc..cu..... 221
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASK:HKFRight: CURRent?.................... 221
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:HKFRight:AVERage?.................... 221
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASK:HKFRight: MAXimum?................... 221
READ:WCDMa:MEAS<i>:MEValuation: TRACe:EMASK:HKFLeft: CURRent?..........ccccueene.e.e. 221
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:HKFLeft: AVERage?...........ccceeneee.. 221
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:HKFLeft:MAXimum?...........ccccevvvuee. 221
READ:WCDMa:MEAS<i>:MEValuation: TRACe:EMASk:HKFRight: CURRent?.........cc.ccceeeees 221
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASK:HKFRight:AVERage?.........cc.ccc...... 221
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASK:HKFRight: MAXimum?.................... 221
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASK:KFILter:CURRent?........c.ccceueneen... 221
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:EMASk:KFILter:AVERage?............cccc....... 221
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:EMASk:KFILter:MAXimum?.........ccccceereeeens 221
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:KFILter: CURRent?..........ccceeeeeeeenne. 221
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASK:KFILter:AVERage?.........ccvvvueereerens 222
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASK:KFILter:MAXimum?........cccceenvenrenee. 222

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:MFLeft: CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:MFLeft: AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:MFLeft:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:MFRight:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:MFRight:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:MFRight:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:MFLeft: CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:MFLeft: AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:MFLeft:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:MFRight: CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:MFRight:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:MFRight:MAXimum?

Returns the values of the spectrum emission 1 MHz traces. The left section and the right
section of each trace are retrieved by separate commands (dinstinguished by the terms
MFLeft and MFRight). The results of the current, average and maximum traces can be
retrieved.

See also chapter 3.2.6.9, "Detailed Views: Spectrum Emission Mask", on page 123

Return values:

<Reliability> Reliability Indicator
<Valuel> ... These values correspond to test points that are separated by 90
<Value89> kHz. The covered frequency ranges are:

Left section: -11970 kHz to -4050 kHz from the carrier
Right section: 4050 kHz to 11970 kHz from the carrier

Range: -100dB to 0dB
Default unit: dB

Example: See Performing Single-Shot Measurements
Usage: Query only

Firmware/Software: V1.0.10.1
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For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:HKFLeft: CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:HKFLeft: AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:HKFLeft: MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:HKFRight:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:HKFRight:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:HKFRight:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:HKFLeft: CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:HKFLeft:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:HKFLeft:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:HKFRight:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:HKFRight:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:HKFRight:MAXimum?

Returns the values of the spectrum emission 100 kHz traces. The left section and the
right section of each trace are retrieved by separate commands (dinstinguished by the
terms HKFLeft and HKFRight). The results of the current, average and maximum traces
can be retrieved.

The covered frequency range depends on the limit line H mode (see CONFigure:
WCDMa : MEAS<i>:MEValuation:LIMit:EMASk:ABSolute on page 206).

See also chapter 3.2.6.9, "Detailed Views: Spectrum Emission Mask", on page 123

Return values:

<Reliability> Reliability Indicator
<Value1> ... These values correspond to test points that are separated by 30
<Value297/327> kHz. The covered frequency ranges are:

Left section, line H mode B/C: -12450 kHz to -3570 kHz/-2670 kHz
from the carrier

Right section, line H mode B/C: 3570 kHz/2670 kHz to 12450 kHz
from the carrier

Line H mode A is not used for 100 kHz traces (NCAPs returned)
Range: -100dB to 0dB

Default unit: dB

Example: See Performing Single-Shot Measurements
Usage: Query only
Firmware/Software: V1.0.10.1

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:KFILter:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:KFILter:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:KFILter:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:KFILter:CURRent?
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READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:KFILterAVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:EMASk:KFILter:MAXimum?

Returns the values of the spectrum emission 30 kHz traces. The results of the current,
average and maximum traces can be retrieved.

See also chapter 3.2.6.9, "Detailed Views: Spectrum Emission Mask", on page 123

Return values:

<Reliability> Reliability Indicator
<Value1> ... These values correspond to test points that are separated by 15
<Value1665> kHz and cover the frequency range between -12480 kHz and
12480 kHz from the carrier.
Range: -100dB to 0dB
Default unit: dB
Example: See Performing Single-Shot Measurements
Usage: Query only

Firmware/Software: V1.0.10.1

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

CDP vs Slot Results (Traces)

The following commands return the code domain power (CDP) vs. slot trace results of
the multi evaluation measurement.

FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:CDPower:DPCCh:CURRent?........ccc.ccuu.... 223
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:CDPower:DPCCh:AVERage?.................... 223
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPCCh:MINimum?.................... 223
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:CDPower:DPCCh:MAXimum?................... 223
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPCCh:SDEViation?.................. 223
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPDCh:CURRent?............cc....... 223
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPDCh:AVERage?............c....... 223
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:CDPower:DPDCh:MINimum?.................... 223
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:CDPower:DPDCh:MAXimum?.............u..... 223
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPDCh:SDEViation?.................. 223
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPCCh:CURRent?...................... 223
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPCCh:AVERage?...........cccc....... 223
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPCCh:MINimum?........cc.cccueeneen. 223
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPCCh:MAXimum?.........ccoceuenen. 223
READ:WCDMa:MEAS<i>:MEValuation: TRACe:CDPower:DPCCh:SDEViation?................... 223
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPDCh:CURRent?.............vvvnnnn.. 223
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPDCh:AVERage?.........ccccc....... 223
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPDCh:MINimum?...................... 223
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPDCh:MAXimum?.........cc.ceueu... 223
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPDCh:SDEViation?................... 223
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:CDPower:HSDPcch:CURRent?................. 224
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:CDPower:HSDPcch:AVERage?................. 224
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:CDPower:HSDPcch:MINimum?................. 224
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FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:HSDPcch:MAXimum?................ 224
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:CDPower:HSDPcch:SDEViation?............... 224
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPCch:CURRent?................... 224
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPCch:AVERage”.................. 224
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPCch:MINimum?................... 224
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPCch:MAXimum?.........c........ 224
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPCch:SDEViation?................ 224
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:HSDPcch:CURRent?.................. 224
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:HSDPcch:AVERage?.................. 224
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:HSDPcch:MINimum?.................. 224
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:HSDPcch:MAXimum?................. 224
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:HSDPcch:SDEViation?................ 224
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPCch:CURRent?............ceu..... 224
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPCch:AVERage?.................... 224
READ:WCDMa:MEAS<i>:MEValuation: TRACe:CDPower:EDPCch:MINImum?........cccccuune.e. 224
READ:WCDMa:MEAS<i>:MEValuation: TRACe:CDPower:EDPCch:MAXimum?.............u..... 224
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPCch:SDEViation?................. 224
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower.EDPDch<no>:CURRent?........... 225
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPDch<no>:AVERage~”........... 225
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPDch<no>:MINimum?........... 225
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPDch<no>:MAXimum?.......... 225
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:CDPower:EDPDch<no>:SDEViation?......... 225
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPDch<no>:CURRent?............. 225
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPDch<no>:AVERage?............ 225
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPDch<no>:MINimum?............. 225
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPDch<no>:MAXimum?............ 225
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower.EDPDch<no>:SDEViation?.......... 225

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPCCh:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPCCh:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPCCh:MINimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPCCh:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPCCh:SDEViation?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPDCh:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPDCh:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPDCh:MINimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPDCh:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPDCh:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPCCh:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPCCh:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPCCh:MINimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPCCh:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPCCh:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPDCh:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPDCh:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPDCh:MINimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPDCh:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:DPDCh:SDEViation?

Returns the values of the RMS CDP vs. slot traces for the DPCCH and the DPDCH.
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Each current value is averaged over a half-slot or a full-slot, depending on the measure-
ment period (see CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:
MODulation on page 188). The number of results depends on the measurement length
(see CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount on page 180).

The results of the current, average, minimum, maximum and standard deviation traces
can be retrieved. The standard deviation traces cannot be displayed at the GUI.

See also chapter 3.2.6.2, "Detailed Views: Modulation, CDP and CDE", on page 114

Return values:

<Reliability> Reliability Indicator

<CDP_1> ... RMS CDP trace results, one result per measured slot or half-slot

<CDP_n> Range: -100 dB to 0 dB (SDEViation: 0 dB to 50 dB)
Default unit: dB

Example: See Performing Single-Shot Measurements

Usage: Query only

Firmware/Software: V1.0.10.1

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:HSDPcch:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:HSDPcch:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:HSDPcch:MINimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:HSDPcch:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:HSDPcch:SDEViation?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPCch:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPCch:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPCch:MINimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPCch:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPCch:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:HSDPcch:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:HSDPcch:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:HSDPcch:MINimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:HSDPcch:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:HSDPcch:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPCch:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPCch:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPCch:MINimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPCch:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPCch:SDEViation?

Returns the values of the RMS CDP vs. slot traces for the HS-DPCCH and the E-DPCCH.
Each current value is averaged over a half-slot or a full-slot, depending on the measure-
ment period (see CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:

MODulation on page 188). The number of results depends on the measurement length
(see CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount on page 180).
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The results of the current, average, minimum, maximum and standard deviation traces
can be retrieved. The standard deviation traces cannot be displayed at the GUI.

See also chapter 3.2.6.2, "Detailed Views: Modulation, CDP and CDE", on page 114

Return values:

<Reliability> Reliability Indicator

<CDP_1> ... RMS CDP trace results, one result per measured slot or half-slot

<CDP_n> Range: -100 dB to 0 dB (SDEViation: 0 dB to 50 dB)
Default unit: dB

Example: See Performing Single-Shot Measurements

Usage: Query only

Firmware/Software: V1.0.10.1
Options: R&S CMW-KM401

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPDch<no>:
CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPDch<no>:
AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPDch<no>:
MINimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPDch<no>:
MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPDch<no>:
SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPDch<no>:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPDch<no>:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPDch<no>:MINimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPDch<no>:
MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDPower:EDPDch<no>:
SDEViation?

Returns the values of the RMS CDP vs. slot traces for the E-DPDCH 1 to 4.

Each current value is averaged over a half-slot or a full-slot, depending on the measure-
ment period (see CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:
MODulation on page 188). The number of results depends on the measurement length
(see CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount on page 180).

The results of the current, average, minimum, maximum and standard deviation traces
can be retrieved. The standard deviation trace cannot be displayed at the GUI.

See also chapter 3.2.6.2, "Detailed Views: Modulation, CDP and CDE", on page 114
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Suffix:
<no> 1.4
selects the E-DPDCH for which the results shall be retrieved

Return values:

<Reliability> Reliability Indicator

<CDP_1> ... RMS CDP trace results, one result per measured slot or half-slot

<CDP_n> Range: -100 dB to 0 dB (SDEViation: 0 dB to 50 dB)
Default unit: dB

Example: See Performing Single-Shot Measurements

Usage: Query only

Firmware/Software: V1.0.10.1

Options: R&S CMW-KM401

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

CDE vs Slot Results (Traces)

The following commands return the code domain error (CDE) vs. slot trace results of the
multi evaluation measurement.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPCCh:CURRent?...........cc........ 227
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPCCh:AVERage?.........ccccceuu.... 227
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPCCh:MAXimum?.......cccceeueneen. 227
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPCCh:SDEViation?.................. 227
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPDCh:CURRent?............c......... 227
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPDCh:AVERage?...........ccc....... 227
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:CDERror:DPDCh:MAXimum?.............u...... 227
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPDCh:SDEViation?.................. 227
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPCCh:CURRent?.........cc........... 227
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPCCh:AVERage?..........ccccuueenne. 227
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPCCh:MAXimum?.........ccccucn.... 227
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPCCh:SDEViation?.................... 227
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPDCh:CURReNt?.........ccvvrenneeen 227
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPDCh:AVERage?..........cc.ccceeune. 227
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPDCh:MAXimum?..................... 227
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPDCh:SDEViation?.........cc......... 227
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:HSDPcch:CURRent?.................. 228
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:HSDPcch:AVERage~.................. 228
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:CDERror:HSDPcch:MAXimum?................. 228
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:CDERror:HSDPcch:SDEViation?............... 228
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPCch:CURRent?........c........... 228
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPCch:AVERage?................... 228
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror.EDPCch:MAXimum?.................. 228
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror.EDPCch:SDEViation?................. 228
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:HSDPcch:CURRent?................... 228
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:HSDPcch:AVERage?................... 228
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READ:WCDMa:MEAS<i>:MEValuation: TRACe:CDERror:HSDPcch:MAXimum?.................. 228
READ:WCDMa:MEAS<i>:MEValuation: TRACe:CDERror:HSDPcch:SDEViation?................ 228
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPCch:CURRent?...........cc......... 228
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPCch:AVERage?........c..c........ 228
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPCch:MAXimum?..........cccceu.... 228
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPCch:SDEViation~.................. 228
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPDch<no>:CURRent?............ 229
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:CDERror:EDPDch<no>:AVERage?............ 229
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:CDERror:EDPDch<no>:MAXimum?........... 229
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPDch<no>:SDEViation?......... 229
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPDch<no>:CURRent?............. 229
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPDch<no>:AVERage~............. 229
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPDch<no>:MAXimum?............ 229
READ:WCDMa:MEAS<i>:MEValuation: TRACe:CDERror:EDPDch<no>:SDEViation?........... 229

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPCCh:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPCCh:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPCCh:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPCCh:SDEViation?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPDCh:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:-DPDCh:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPDCh:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPDCh:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPCCh:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPCCh:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPCCh:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPCCh:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPDCh:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:-DPDCh:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPDCh:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:DPDCh:SDEViation?

Returns the values of the RMS CDE vs. slot traces for the DPCCH and the DPDCH.

Each current value is averaged over a half-slot or a full-slot, depending on the measure-
ment period (see CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:
MODulation on page 188). The number of results depends on the measurement length
(see CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount on page 180).

The results of the current, average, maximum and standard deviation traces can be
retrieved. The standard deviation traces cannot be displayed at the GUI.

See also chapter 3.2.6.2, "Detailed Views: Modulation, CDP and CDE", on page 114

Return values:

<Reliability> Reliability Indicator
<CDE_1> ... RMS CDE trace results, one result per measured slot or half-slot
<CDE_n> Range: -100 dB to 0 dB (SDEViation: 0 dB to 50 dB)

Default unit: dB

Example: See Performing Single-Shot Measurements
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Usage: Query only
Firmware/Software: V1.0.10.1

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:HSDPcch:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:HSDPcch:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:HSDPcch:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:HSDPcch:SDEViation?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPCch:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPCch:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPCch:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPCch:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:HSDPcch:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:HSDPcch:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:HSDPcch:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:HSDPcch:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPCch:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPCch:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPCch:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPCch:SDEViation?

Returns the values of the RMS CDE vs. slot traces for the HS-DPCCH and the E-DPCCH.

Each current value is averaged over a half-slot or a full-slot, depending on the measure-
ment period (see CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:
MODulation on page 188). The number of results depends on the measurement length
(see CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount on page 180).

The results of the current, average, maximum and standard deviation traces can be
retrieved. The standard deviation traces cannot be displayed at the GUI.

See also chapter 3.2.6.2, "Detailed Views: Modulation, CDP and CDE", on page 114

Return values:

<Reliability> Reliability Indicator

<CDE_1> ... RMS CDE trace results, one result per measured slot or half-slot

<CDE_n> Range: -100 dB to 0 dB (SDEViation: 0 dB to 50 dB)
Default unit: dB

Example: See Performing Single-Shot Measurements

Usage: Query only

Firmware/Software: V1.0.10.1
Options: R&S CMW-KM401

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.
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FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPDch<no>:
CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPDch<no>:
AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPDch<no>:
MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPDch<no>:
SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPDch<no>:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPDch<no>:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPDch<no>:
MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:CDERror:EDPDch<no>:
SDEViation?

Returns the values of the RMS CDE vs. slot traces for the E-DPDCH 1 to 4.
Each current value is averaged over a half-slot or a full-slot, depending on the measure-
ment period (see CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:

MODulation on page 188). The number of results depends on the measurement length
(see CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount on page 180).

The results of the current, average, maximum and standard deviation traces can be
retrieved. The standard deviation trace cannot be displayed at the GUI.

See also chapter 3.2.6.2, "Detailed Views: Modulation, CDP and CDE", on page 114

Suffix:
<no> 1.4
selects the E-DPDCH for which the results shall be retrieved

Return values:

<Reliability> Reliability Indicator

<EDPDCH> RMS CDE trace results, one result per measured slot or half-slot
Range: -100 dB to 0 dB (SDEViation: 0 dB to 50 dB)
Default unit: dB

Example: See Performing Single-Shot Measurements

Usage: Query only

Firmware/Software: V1.0.10.1
Options: R&S CMW-KM401

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

RCDE vs Slot Results (Traces)

The following commands return the Relative Code Domain Error (RCDE) vs. slot trace
results of the multi evaluation measurement.
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FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPCCh:CURRent?.........c..c........ 231
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:RCDerror:DPCCh:AVERage?.................... 231
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPCCh:MAXimum?................... 231
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPCCh:SDEViation?.................. 231
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPDCh:CURRent?.................... 231
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPDCh:AVERage?............c....... 231
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPDCh:MAXimum?.........ccccu.v... 231
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPDCh:SDEViation?.................. 231
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPCCh:CURRenNt?...........cvvvnnnee. 231
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPCCh:AVERage?.........c.cc........ 231
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPCCh:MAXimum?.................... 231
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPCCh:SDEViation?................... 231
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPDCh:CURRent?........cc.cccuvennee. 231
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPDCh:AVERage?.........cccccuu..... 231
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPDCh:MAXimum?.................... 231
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPDCh:SDEViation?................... 231
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:HSDPcch:CURRent?................. 231
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:RCDerror:HSDPcch:AVERage?................. 231
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:RCDerror:HSDPcch:MAXimum?................ 231
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:HSDPcch:SDEViation?............... 231
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPCch:CURRent?................... 231
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:RCDerror:EDPCch:AVERage?.................. 231
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPCch:MAXimum?.................. 231
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPCch:SDEViation?................ 232
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:HSDPcch:CURRent?.................. 232
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:HSDPcch:AVERage?.................. 232
READ:WCDMa:MEAS<i>:MEValuation: TRACe:RCDerror:HSDPcch:MAXimum?................. 232
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:HSDPcch:SDEViation?................ 232
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPCch:CURRent?.................... 232
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPCch:AVERage?.................... 232
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPCch:MAXimum?................... 232
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPCch:SDEViation?................. 232
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPDch<no>:CURRent?........... 232
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:RCDerror:EDPDch<no>:AVERage?........... 232
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:RCDerror:EDPDch<no>:MAXimum?.......... 232
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:RCDerror:EDPDch<no>:SDEViation?......... 232
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPDch<no>:CURRent?............. 232
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPDch<no>:AVERage?............ 232
READ:WCDMa:MEAS<i>:MEValuation: TRACe:RCDerror:EDPDch<no>:MAXimum?............ 233
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPDch<no>:SDEViation?.......... 233
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:SF:DPCCh?......ccceevveiriienrennennn. 233
FETCh:WCDMa:MEAS<i>:MEValuation: TRACe:RCDerror:SF:DPDCh?..........ccvvveeieeeerennnnn. 233
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:SF:DPCCh?........c.cvueeeirnieeennnnnen. 233
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:SF:DPDCh?.......cc.cccceevuieenneennnnnn. 233
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:SF:EDPCch?.........ceeeeunieeennnn..n. 234
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:SF:HSDPcch?......ccceeveveveninennnn. 234
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:SF:EDPCch?......ccccoevvviiiiiinieinnnns 234
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:SF:HSDPcCh?.......cceeevvvvvneeerenn. 234
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:SF:EDPDch<no>?.........c.c.cc....... 234
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:SF:EDPDch<no>?...........ccccccvn.... 234
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FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPCCh:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPCCh:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:-DPCCh:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPCCh:SDEViation?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPDCh:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPDCh:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPDCh:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPDCh:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPCCh:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPCCh:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPCCh:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPCCh:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPDCh:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPDCh:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPDCh:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:DPDCh:SDEViation?

Returns the values of the relative CDE vs. slot traces for the DPCCH and the DPDCH.

Each current value is averaged over a half-slot or a full-slot, depending on the measure-
ment period (see CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:
MODulation on page 188). The number of results depends on the measurement length
(see CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount on page 180).

The results of the current, average, maximum and standard deviation traces can be
retrieved. The standard deviation traces cannot be displayed at the GUI.

See also chapter 3.2.6.3, "Detailed Views: Relative CDE", on page 115

Return values:

<Reliability> Reliability Indicator
<RCDE_1> ... Relative CDE trace results, one result per measured slot or half-
<RCDE_n> slot
Range: -100 dB to 0 dB (SDEViation: 0 dB to 50 dB)
Default unit: dB
Example: See Performing Single-Shot Measurements
Usage: Query only

Firmware/Software: V1.0.15.0

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:HSDPcch:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:HSDPcch:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:HSDPcch:MAXimum?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:HSDPcch:SDEViation?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPCch:CURRent?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPCch:AVERage?
FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPCch:MAXimum?
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FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPCch:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:HSDPcch:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:HSDPcch:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:HSDPcch:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:-HSDPcch:SDEViation?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPCch:CURRent?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPCch:AVERage?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPCch:MAXimum?
READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPCch:SDEViation?

Returns the values of the relative CDE vs. slot traces for the HS-DPCCH and the E-
DPCCH.

Each current value is averaged over a half-slot or a full-slot, depending on the measure-
ment period (see CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:
MODulation on page 188). The number of results depends on the measurement length
(see CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount on page 180).

The results of the current, average, maximum and standard deviation traces can be
retrieved. The standard deviation traces cannot be displayed at the GUI.

See also chapter 3.2.6.3, "Detailed Views: Relative CDE", on page 115

Return values:

<Reliability> Reliability Indicator
<RCDE_1> ... Relative CDE trace results, one result per measured slot or half-
<RCDE_n> slot
Range: -100 dB to 0 dB (SDEViation: 0 dB to 50 dB)
Default unit: dB
Example: See Performing Single-Shot Measurements
Usage: Query only

Firmware/Software: V1.0.15.0
Options: R&S CMW-KM401

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPDch<no>:
CURRent?

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPDch<no>:
AVERage?

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPDch<no>:
MAXimum?

FETCh:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPDch<no>:
SDEViation?

READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPDch<no>:CURRent?

READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPDch<no>:
AVERage?
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READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPDch<no>:
MAXimum?

READ:WCDMa:MEAS<i>:MEValuation:TRACe:RCDerror:EDPDch<no>:
SDEViation?

Returns the values of the relative CDE vs. slot traces for the E-DPDCH 1 to 4.
Each current value is averaged over a half-slot or a full-slot, depending on the measure-
ment period (see CONFigure:WCDMa:MEAS<i>:MEValuation:MPERiod:

MODulation on page 188). The number of results depends on the measurement length
(see CONFigure:WCDMa:MEAS<i>:MEValuation:MSCount on page 180).

The results of the current, average, maximum and standard deviation traces can be
retrieved. The standard deviation trace cannot be displayed at the GUI.

See also chapter 3.2.6.3, "Detailed Views: Relative CDE", on page 115

Suffix:
<no> 1.4
selects the E-DPDCH for which the results shall be retrieved

Return values:

<Reliability> Reliability Indicator

<RCDE_1> ... Relative CDE trace results, one result per measured slot or half-

<RCDE_n> slot
Range: -100 dB to 0 dB (SDEViation: 0 dB to 50 dB)
Default unit: dB

Example: See Performing Single-Shot Measurements

Usage: Query only

Firmwa