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Introduction

Introduction

The intent of this guide is to help you quickly learn how to use the E1963A and E6703C/D W-CDMA/HSDPA
Test and Lab Applications to manually make UE receiver and transmitter tests as specified in the 3GPP TS
34.121 standard.

The Appendix includes additional information to help you perform the 3GPP TS 34.121 tests:

e What 3GPP W-CDMA/HSDPA Conformance Tests Are Supported? table that shows which tests are
supported by the test set.

¢ General procedures that are required to set up the measurements.
e (alibration procedures that must be performed periodically when testing UEs with the test set.
¢ Amplitude Offset information to help you properly account for losses in your system.

The scope of this guide does not cover the numerous features and capabilities of the test set. For details, refer
to the E1963A, E6703C/D/T Online User’s Guide which is available at:

¢ http://wireless.agilent.com/rfcomms/refdocs/wcdma/default.php, or
¢ User Documentation CD-ROM shipped with your application




Making 3GPP TS 34.121 Tests

1 Making 3GPP TS 34.121 Tests

This chapter demonstrates the step-by-step procedures for making many of the tests specified in the 3GPP TS
34.121 standard. The procedures for each test are based on one set of settings as specified for the test.

However, the general setup procedures are the same for other sets of settings. To learn more about which tests
are supported by the test set.

Table 1-1. Measurement Procedures

(lab application
only)

Format Combination) Measurement?

Measurement General Measurement Procedure 3GPP TS 34.121 Test Procedure
ACLR How Do I Make an Adjacent Channel 5.10
Leakage Ratio (ACLR) Measurement? 5.10A (lab application or feature-licensed
test application only)
BLER How Do I Make a Block Error Ratio (BLER) 7.2.1
Measurement? 731
http:/ /ep.literature.agilent.com /litweb / pdf
/1000-1894.pdf
Change of TFC How Do I Make a Change of TFC (Transport | 5.6: Measuring 3GPP TS 34.121 5.6 Change

Of TFC

Channel Power

How Do I Make a Channel Power
Measurement?

5.2A (lab application or feature-licensed test
application only): Measuring 3GPP TS
34.121 5.2A Maximum Output Power with
HS-DPCCH

5.4.3: Measuring 3GPP TS 34.121 5.2A
Maximum Output Power with HS-DPCCH

Code Domain

How Do I Make a Code Domain
Measurement?

Data Throughput
Monitor

(lab application
only)

How Do I Use the Data Throughput Monitor?

Dynamic Power

How Do I Make a Dynamic Power Analysis

5.7A (lab application or feature-licensed test

application or
feature-licensed
test application
only)

Measurement?

Analysis Measurement? application only): Measuring 3GPP TS
34.121 5.7A HS-DPCCH
HSDPABLER (lab | How Do I Make an HSDPA Block Error Ratio | 6.3A: Measuring 3GPP TS 34.121 6.3A

Maximum Input Level for HS-PDSCH
Reception (16QAM)




Table 1-1. Measurement Procedures

Making 3GPP TS 34.121 Tests

Measurement

General Measurement Procedure

3GPP TS 34.121 Test Procedure

Inner Loop Power

How Do I Make an Inner Loop Power
Measurement?

5.4.2: Measuring 3GPP TS 34.121 5.4.2
Inner Loop Power Control in the Uplink

(lab application
only)

IQ Tuning How Do I Make an 1Q Tuning Measurement?
Loopback BER How Do I Make a Loopback Bit Error Ratio 6.2
(BER) Measurement? 6.3
Occupied How Do I Make an Occupied Bandwidth 5.8
Bandwidth (OBW) Measurement?
Out-of-Synch How Do I Make an Out-of-Synch Handling of | 5.4.4: Measuring 3GPP TS 34.121 5.4.4
Handling of Output Power Measurement? Out-of-Synchronization Handling of Output
Output Power Power

(lab application
only)

Phase How Do I Make a Phase Discontinuity 5.13.3
Discontinuity Measurement?
PRACH Preamble | How Do I Make a PRACH Preamble Analysis | 5.13.4
Analysis Measurement?

PRACH Transmit
On/Off Power

How Do I Make a PRACH Transmit On/Off
Power Measurement?

5.4.1: Measuring 3GPP TS 34.121 5.4.1
Open Loop Power Control in the Uplink

5.5.1: Measuring 3GPP TS 34.121 5.5.1
Transmit OFF Power

5.5.2: Measuring 3GPP TS 34.121 5.5.2
Transmit ON/OFF Time Mask

SEM

How Do I Make a Spectrum Emission Mask
Measurement?

5.9

5.9A (lab application or feature-licensed test
application only)

Spectrum Monitor

How Do I Use the Spectrum Monitor?

Thermal Power

How Do I Make a Thermal Power
Measurement?

5.2: Measuring 3GPP TS 34.121 5.2
Maximum Output Power

TX Dynamic
Power

How Do I Make a TX Dynamic Power
Measurement?




Making 3GPP TS 34.121 Tests

Table 1-1. Measurement Procedures

Measurement

General Measurement Procedure

3GPP TS 34.121 Test Procedure

Waveform Quality

How Do I Make a Waveform Quality
Measurement?

5.3: Measuring 3GPP TS 34.121 5.3
Frequency Error

5.13.1

5.13.1A ((lab application or feature-licensed
test application only): Measuring 3GPP TS
34.121 5.13.1A Error Vector Magnitude
(EVM) with HS-DPCCH

5.13.2




How Do I Make an Adjacent Channel Leakage Ratio (ACLR) Measurement?

How Do I Make an Adjacent Channel Leakage Ratio (ACLR)
Measurement?

NOTE Before performing this measurement, ensure that the test set has been properly calibrated.

Measuring Adjacent Channel Leakage Ratio

Ll

Establish an RB Test Mode connection between the UE and test set.
Press the Measurement selection key.
Select Adjacent Channel Leakage Ratio.

Select ACLR Setup (F1):

¢ Set the measurement parameters as needed for your measurement situation, such as turning the
measurements on or off for the different frequency offsets.

e Select Close Menu (F6).

. If Trigger Arm issetto Single, you must press the START SINGLE key to begin the measurement.

Press the Change Vview (F2) key to display the measurement results in either graphical or numeric format.

7. If using the graphical display, press Graph Limits (F5) to enter the pass/fail measurement limit for each of

the four frequency offsets (shown in the graphical measurements example below as the thin lines above
each measurement).




How Do I Make an Adjacent Channel Leakage Ratio (ACLR) Measurement?

A typical result is shown below.

Ref 0,00 dic  -50.74 -L7.L3 -L6.60 -50.52

10.00
dBJsf
fc +5

+10
Continuous

Pass HHz -0 =

-5 Hz Dffset +5 [Hz Dffset
-46.12 dsc -46. 09 dsc
-10 MHz Dffset +10 MHz Dffset

-920. 83 usc -20. 78 uBc

Continuous
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How Do I Make a Block Error Ratio (BLER) Measurement?

How Do I Make a Block Error Ratio (BLER) Measurement?

Measuring Block Error Ratio

1. Press the Measurement selection key.
2. Select the Block Error Ratio measurement.

3. Select Block Error Setup (F1) and set the measurement parameters as needed.

¢ For Symmetrical RMCs, you must set Uplink DTCH RMC CRC Presence to Used for Data and UE
Loopback Type to Type 2.

e Select Close Menu (F6).
4. Establish an RB Test Mode connection between the UE and test set.

5. If Trigger Arm issetto Single, you must press the START SINGLE key to begin the measurement.

NOTE The time for the measurement to complete increases linearly with the Number of Blocks to
Test. For example, to test 500 blocks while on a 12.2k RMC takes approximately 10 seconds (500
blocks x 20 ms/block = 10 seconds). A measurement result is not displayed until the Number of
Blocks to Test has been tested. If you are testing more than 500 blocks, the block counter
increments every 500 blocks to indicate measurement progress.

6. Adjust Cell Power (F7), AWGN Power (F4), Soft Handoff (F8)and Cell 2 Power (F2) as desired.

An example measurement result is shown below:

BLER

Block Error Ratio

1.60

Block Error Count: 8

Block Counter Blocks Tested: 500
‘ Uplink Missino Blocks: 0O
SO0 500 Simgle

11



How Do I Make a Block Error Ratio (BLER) Measurement?

For an example of performing BLER measurements while on a faded channel, refer to the:
E5515C Fading Solution Application Guide
It can be downloaded at htip:/ /cp.literature.agilent.com /litweb / pdf/ 1000-1894.pdf.

12



How Do I Make a Change of TFC (Transport Format Combination) Measurement?

How Do I Make a Change of TFC (Transport Format Combination)
Measurement?

This section is only applicable to the lab application.

Measuring 3GPP TS 34.121 5.6 Change Of TFC

1.
2.

Ensure that the test set has been properly calibrated.

Set the downlink and uplink channels:

¢ Set Operating Mode (F1)to Cell Off.

e Set DL Channel (F10)and Uplink Channel (F11)to the appropriate “mid range” frequencies for
your UE’s operating band, as specified by 3GPP TS 34.108 5.1.1 (for example, for operating band I, DL
Channel = 10700 and Uplink Channel = 9750).

e Set Operating Mode to Active Cell.

. Ensure Uplink Dummy DCCH Data is set to its default value of Off (select RB Test Mode Setup, F6

on Call Control 3 of 4).

. Ensure Uplink DPCH Bc/Bd Control is set toits default value of Auto (select Uplink Parameters,

F4on Call Control 2 of 4).

. Ensure UL CL Power Ctrl Algorithm is set to its default value of Two (select UL CL Power Ctrl

Parameters, F8on Call Parms 3 of 3).

. Establisha 12.2k RMC RB Test Mode connection between the UE and test set.

. Ensure that the Connected DL Channel Levels are set to their default values, as required by 3GPP

TS 34.121 Table E.3.1 (select Generator Info,F3on Call Control 2 of 4).
Set Cell Power (F7)to -93 dBm.

Set UE Target Power (F7on Call Parms 3 of 3)to 0 dBm. Ensure that UL CL Power Ctrl Mode
is set to its default value of Active Bits (select UL CL Power Ctrl Parameters,F8on Call Parms
3 of 3).

10.Set UL CL Power Ctrl Mode to Alternating bits.

11.Press the Measurement selection key.

12.Select Change Of TFC.

13.Select Change Of TFC Setup (F1).

e Set Step Down Size to -7 dB.

e Set Step Up Size to 7 dB.

e Set Step Error Limit: Upper to 2 dB.
¢ Set Step Error Limit: Lower to - 2 dB.
e Select Close Menu (F6).

13



How Do I Make a Change of TFC (Transport Format Combination) Measurement?

14.Press the START SINGLE key to begin the measurement.
15.Verify that the Step Down Error and Step Up Error test results are Pass.

Change Of TFC

Step Doun Relative Pouer: -7.38 dB
(Step Doun Error: -0.38 dB Pass )

Step Up Relative Pouer: /.37 dB
( Step Up Error:  0.37 dB Pass)

Single

14



How Do I Make a Channel Power Measurement?

How Do I Make a Channel Power Measurement?

¢ Measuring 3GPP TS 34.121 5.2A Maximum Output Power with HS-DPCCH
¢ Measuring 3GPP TS 34.121 5.4.3 Minimum Output Power

Before performing these procedures, ensure that you have specified the proper Amplitude Offset for your test
setup, and that the test set has been properly calibrated.

Measuring 3GPP TS 34.121 5.2A Maximum Output Power with HS-DPCCH

This section is applicable to the lab application or feature-licensed test application only.

3GPP TS 34.121 5.2A measures the UE’s maximum output power when the HS-DPCCH is present. For ease of
measurement, the test requires you to configure the UE such that the HS-DPCCH is always transmitted, and
at a constant level. This is accomplished by setting DeltaACK, DeltaNACK and DeltaCQI to 8, by setting
CQI Feedback Cycle (k) to 4 ms and CQI Repetition Factor to 2, and by setting Ack-Nack
Repetition Factor to 3 (required because the test is performed using H-Set 1, which has an X00X00 data
transmission pattern).

1. Set parameters that can only be set in cell off operating mode (and other parameters that are set from the
same menu):

¢ Set Operating Mode (F1)to Cell Off.

e Select Channel (UARFCN) Parms (F12on Call Parms 1 of 3).Set DL Channel (F7)and
Uplink Channel (F8)to the appropriate “low range” frequencies for your UE’s operating band, as
specified by 3GPP TS 34.108 5.1.1 (for example, for operating band II, set DI, Channel = 9663 and
Uplink Channel = 9263).

e Select Uplink Parameters (F4on Call Control 2 of 4).

— Set Uplink DPCH Bc/Bd Control to Manual.

— Set Manual Uplink DPCH Bc to the value corresponding to the first 34.121 v7.0.0 Table C.10.1.4
sub-test you wish to test (for example, for sub-test 3, set Manual Uplink DPCH Bc to 15).

— Set Manual Uplink DPCH Bd to the value corresponding to the first 34.121 v7.0.0 Table C.10.1.4
sub-test you wish to test (for example, for sub-test 3, set Manual Uplink DPCH Bd to 8).

— Set Maximum Uplink Transmit Power Level to 21 dBm.
— Note, Qqualmin and Qrxlevmin are fixed to -24 dB and -115 dBm, respectively, in the test set.

e Set Operating Mode to Active Cell (pressing the CALL SETUP key quickly brings you back to the
top level Call Control menu).

2. Set Channel Type (F8)to 12.2k RMC + HSDPA.
3. Select HSDPA Parameters (F10).
e Select HSDPA RB Test Mode Setup (F8).
— Set HS-DSCH Configuration Type to FRC (this is the default value).
— Set FRC Type to H-Set 1 QPSK (thisis the default value).

15



How Do I Make a Channel Power Measurement?

— Set CN Domain as needed (by default it is set to PS Domain). Note, before you can establish a
connection in the PS domain, the UE must attach to the test set. To enable this, the PS Domain
Information parameter (under Cell Parameters,Fl12on Call Control 2 of 4)must be set
to Present when the UE registers (attaches) with the test set.

e Select HSDPA Uplink Parameters (F11).

— Set DeltaACK, DeltaNACK and DeltaCQI to 8.

— Set Ack-Nack Repetition Factor to 3.

— Set CQI Feedback Cycle (k) to 4 ms.

— Set CQI Repetition Factor to 2.

4. Select Cell Parameters (F2on Call Control 2 of 4).

Set Default DPCH Offset (DOFF) to 3 x 512 chips.

Set PS Domain Information to Present (this is the default value in the lab application only) if you
plan to establish the HSDPA connection in the PS domain (i.e. if you've set CN Domain to PS Domain
in step 3 above).

5. Select Generator Info (F8on Call Control 2 of 4),select Connected DL Channel Levels
(F4), then select HSDPA Conn DL Channel Levels (F4).

Set
Set
Set
Set
Set
Set

Cell
Cell
Cell
Cell
Cell
Cell

Connected HSDPA CPICH Level to -10 dB (this is the default value).
Connected HSDPA P-CCPCH/SCH Level to -12 dB (this is the default value).
Connected HSDPA PICH Level to -15 dB (this is the default value).
Connected HSDPA DPCH Level to -9 dB.

Sum of Active Conn HS-PDSCH Levels to -3 dB (this is the default value).
Connected HS-SCCH 1 Level to -8 dB.

6. Set any other parameters needed to establish a connection with your UE, then power on the UE and wait
for it to register (attach).

7. Select Originate Call (F3on Call Control 1 of 4).

8. Set Cell Power (F7on Call Parms 1 of 3)to -86 dBm/3.84 MHz.

©

. Select UL CL Power Ctrl Parameters (F8on Call Parms 3 of 3).

e Set UL CL Power Ctrl Mode to Active bits (this is the default value).

e Set UL CL Power Ctrl Algorithm to Two (this is the default value). 34.121 specifies algorithm 1 in

Annex I, but due to the fact that the test is performed with all up bits, either algorithm produces the
same result.

10.Set UE Target Power (F7on Call Parms 3 of 3)toa high value, such as 24 dBm. The test set drives
the UE to the specified level (or simply continues to send all up bits if the UE does not reach that level),
while also appropriately ranging the test set’s measurement receiver.

11.Select UL CL Power Ctrl Parameters (F8).Set UL CL Power Ctrl Mode to All Up bits.

12.Press the Measurement selection key.

13.Select Channel Power.

16



How Do I Make a Channel Power Measurement?
14.Set up the measurement:

e Select Channel Power Setup (F1).
e Set RRC Filter to Off (thisis the default value), in order to measure “mean power”.
e Set Trigger Arm to Single, if desired.
e Set Trigger Source to HS-DPCCH.
e Set Measurement Interval to 666.7 us (one timeslot). This is the default value.
e Select Close Menu (F6).
15.If you set Trigger Arm to Single, press the START SINGLE key to begin the measurement.

16.Verify that the measured output power falls within the range specified by 34.121 Table 5.2A.2. For example,
for sub-test 3 and a power class 3 UE, the output power must be 23 dBm +2.7/-3.7 dB.

Channel Pouer

RRC: OFF

Channel Pouer

23. 06 den

Single

17.Repeat the test for “mid range” and “high range” frequencies (perform a Physical Channel Reconfiguration
(Inter-frequency Hard Handoff)Physical Channel Reconfiguration (Inter-frequency Hard Handoff), then
repeat steps 14 and 15).

18.Perform a Transport Channel Reconfiguration to change Beta, and Betag to the values for any other 34.121

v7.0.0 Table C.10.1.4 sub-tests you wish to test (using the TCR Manual Uplink DPCH Bc and TCR
Manual Uplink DPCH Bd settings), then repeat steps 14-16.

Note, it is important that you properly configure all of the Transport Channel Reconfiguration parameters
before executing the handoff. For example, to maintain the proper settings for 5.2A, either set TCR Timing
Indication (CFN Handling) to Maintain and TCR Relative DPCH Frame Offset to 0 chips or
set TCR Default DPCH Offset (DOFF) to 3 x 512 chips. You must also set TCR DeltaACK, TCR
DeltaNACK and TCR DeltaCQI to 8,set TCR Ack-Nack Repetition Factor to 3, set TCR CQI
Feedback Cycle (k) to 4ms, and set TCR CQI Repetition Factor to 2.

Measuring 3GPP TS 34.121 5.4.3 Minimum Output Power

1. Ensure that you have specified the proper Amplitude Offset for your test setup.
2. Set the downlink and uplink channels:
e Set Operating Mode (F1)to Cell Off.

e Set DL Channel (F10) and Uplink Channel (F11)to the appropriate “low range” frequencies for

17



How Do I Make a Channel Power Measurement?

your UE’s operating band, as specified by 3GPP TS 34.108 5.1.1 (for example, for operating band I, DI,
Channel = 10563 and Uplink Channel = 9613).

e Set Operating Mode to Active Cell.
3. Establish an RB Test Mode connection between the UE and test set.

4. Ensure that the Connected DL Channel Levels are set to their default values, as required by 3GPP
TS 34.121 Table E.3.1 (select Generator Info,F3on Call Control 2 of 4).

5. Set cell pPower (F7)to -93 dBm.
6. Set Call Drop Timer (Fllon Call Parms 2 of 3)to Off.

7. Set UE Target Power:

e Ensure that UL CL Power Ctrl Mode is set to its default value of Active Bits (select UL CL
Power Ctrl Parameters,F8onthe Call Parms 3 of 3 menu).

e Set UE Target Power (F7)to-55 dBm.

The test set then drives the UE to the specified level, while also appropriately ranging its measurement
receiver.

8. Return to the UL CL Power Ctrl Parameters menu (F8) and set UL CL Power Ctrl Mode to All
Down bits and ensure that UL CL Power Ctrl Algorithm is setto Two. The test set then drives the
UE to transmit at the lowest level possible.

9. Press the Measurement selection key.
10.Select Channel Power.

11.Set up the measurement:

e Select Channel Power Setup (F1).
¢ Ensure that RRC Filter is set toits default value of Off (to measure “mean power”).
e Set Trigger Arm to Single.
¢ Ensure that Measurement Interval is set toits default value of 666.7 us (one timeslot).
e Select Close Menu (F6).
12.Press the START SINGLE key to begin the measurement.

18



How Do I Make a Channel Power Measurement?

13.Verify that the measured output power is less than -49 dBm.

Channel Pouer

Channel Pouer

-97 . 46 den

REC: OFf

Single

14 Repeat the test for “mid range” and “high range” frequencies (perform a Physical Channel Reconfiguration

(Inter-frequency Hard Handoff), then repeat steps 11 and 12).

19



How Do I Make a Dynamic Power Analysis Measurement?

How Do I Make a Dynamic Power Analysis Measurement?

The dynamic power analysis measurement is a flexible tool that allows you to measure the output power of
your UE versus time. This section provides examples for two main uses of the measurement, UE power
calibration and HS-DPCCH power versus time measurement.

e “UE Power Calibration”
e “Measuring 3GPP TS 34.121 5.7A HS-DPCCH”

NOTE Before performing a dynamic power analysis measurement, ensure that the measurement has
been properly calibrated.

UE Power Calibration

This procedure assumes that the test set isin Active Cell Operating Mode. However, this measurement is
also available in FDD Test Operating Mode and CW Operating Mode.

1. Set the test set’s receiver to the proper power and frequency for your UE’s power sequence:

e Select Receiver Control (F12on Call Parms 3 of 3).
e Set Power Control to Manual.

e Set Manual Power to the initial transmit power of the UE’s power sequence (0 dBm in the example
pictured below).

¢ Set Measurement Frequency to the frequency at which the UE will transmit its power sequence.
2. Press the Measurement selection key.
3. Select the Dynamic Power Analysis measurement.

4. Select Dynamic Power Setup (F1) and set the measurement parameters as needed. For example, to
analyze the power sequence shown below, set the parameters as follows:

20
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How Do I Make a Dynamic Power Analysis Measurement?

220 dBm eeeeeereenes —

e
666.7 us

Set
Set
Set
Set
Set
Set
Set
Set
Set

5. Select

6. Place your UE into a test mode which will force it to continuously transmit the power sequence you desire

Steps to 23.

Step Length to 666.7 us.

RF Rise Trigger Threshold to -10 dBm.

Trigger Qualification State to On.

Trigger Qualification Type to RF Rise and Fall.
Trigger Qualification Rise Threshold to 10 dB.
Trigger Qualification Fall Threshold to 10 dB.
Trigger Arm to Single.

Trigger Source to RF Rise.

Close Menu (F6).

to test. (To ensure that the measurement executes as quickly as possible, the UE should transmit its power
sequence continuously until the measurement completes. This ensures that as soon as the measurement is
done auto-ranging, another power sequence is immediately available for measurement.

7. If Trigger Arm is setto Single, you must press the START SINGLE key to begin the measurement.

. Select Axis Control (F2).Set the axis control parameters as needed. Select Return (F6).

. Select Marker (F38)to turn on the marker on the graphical display.

21
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How Do I Make a Dynamic Power Analysis Measurement?

A typical result is shown below:

Dunamic Pouer Analysis

Fet Esl_ll_l dBm Marker: Step L4 —17.05 dBEm
5.00

(n|=F)

=i

Simgle

Measuring 3GPP TS 34.121 5.7A HS-DPCCH

This section is only applicable to the lab application or a test application with the required feature license.

3GPP TS 34.121 5.7A defines a specific UE output power waveform:

(no CQI) ACK CQI statDTX (no CQI)
[ [ 1] 1 1]l ]! 1]l 1] 1
[ 1 Iy | [ [ [ [ |
[ 1 1! ]! [ [ [ [ |
[ 1 1! ]! [ [ [ [ |
[ ]! ]! [ | [ [ | [
[ ]! | e o | [ | [
[ ]! [ | [ | ]! [ | [ |
| o = | [ | [ | | M e - |
[ [T (1 [T [T [ | [ |
| Meas || L e il ik

Interval 95 us
transient
period

It then specifies the required relative power changes for the four specific boundaries highlighted above. It also
places a requirement on the accuracy of the absolute level of the half slot before the ACK.

The test is performed with the UE’s DPCCH+DPDCH power equal to 0 dBm and also at maximum output
power (the resulting power pattern is altered slightly at maximum power, but the ACK/CQI sequence is
unchanged).

1. Set parameters that can only be set in cell off operating mode (and other parameters that are set from the
same menu):
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How Do I Make a Dynamic Power Analysis Measurement?

¢ Set Operating Mode (F1)to Cell Off.

e Select Channel (UARFCN) Parms (Fl12on Call Parms 1 of 3).Set DL Channel (F7)and
Uplink Channel (F8)to the appropriate “mid range” frequencies for your UE’s operating band, as
specified by 3GPP TS 34.108 5.1.1 (for example, for operating band II, set DI, Channel = 9800 and
Uplink Channel = 9400).

e Select Uplink Parameters (F4on Call Control 2 of 4).

— Set Uplink DPCH Bc/Bd Control to Manual.

— Set Manual Uplink DPCH Bc to 15 (for 34.121 v7.0.0 Table C.10.1.4 sub-test 3).

— Set Manual Uplink DPCH Bd to 8 (for 34.121 v7.0.0 Table C.10.1.4 sub-test 3).

— Set Maximum Uplink Transmit Power Level to 21 dBm.

— Note, Qqualmin and Qrxlevmin are fixed to -24 dB and -115 dBm, respectively, in the test set.

e Set Operating Mode to Active Cell (pressing the CALL SETUP key quickly brings you back to the
top level Call Control menu).

2. Set Channel Type (F8)to 12.2k RMC + HSDPA.

3. Select HSDPA Parameters (F10).
e Select HSDPA RB Test Mode Setup (F8).

— Set HS-DSCH Configuration Type to FRC (this is the default value).
— Set FRC Type to H-Set 1 QPSK (thisis the default value).

— Set CN Domain as needed (by default it is set to PS Domain). Note, before you can establish a
connection in the PS domain, the UE must attach to the test set. To enable this, the PS Domain
Information parameter (under Cell Parameters,F12on Call Control 2 of 4)must be set
to Present when the UE registers (attaches) with the test set.

e Select HSDPA Uplink Parameters (F11).
— Set DeltaACK and DeltaNACK to 8.
— Set DeltaCQI to 7.
— Set Ack-Nack Repetition Factor to 1 (thisis the default value).
— Set CQI Feedback Cycle (k) to 4 ms.
— Set CQI Repetition Factor to 1 (this is the default value).

4. Select Cell Parameters (F2on Call Control 2 of 4).
e Set Default DPCH Offset (DOFF) to 3 x 512 chips.

e Set PS Domain Information to Present (this is the default value in the lab application) if you plan
to establish the HSDPA connection in the PS domain (i.e. if you've set CN Domain to PS Domain in
step 3 above).

5. Select Generator Info (F8on Call Control 2 of 4),select Connected DL Channel Levels
(F4), then select HSDPA Conn DL Channel Levels (F4).

e Set Cell 1 Connected HSDPA CPICH Level to -10 dB (this is the default value).
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How Do I Make a Dynamic Power Analysis Measurement?

e Set Cell 1 Connected HSDPA P-CCPCH/SCH Level to -12 dB (this is the default value).
e Set Cell 1 Connected HSDPA PICH Level to -15 dB (this is the default value).

e Set Cell 1 Connected HSDPA DPCH Level to -9 dB.

e Set Cell 1 Sum of Active Conn HS-PDSCH Levels to -3 dB (this is the default value).
e Set Cell 1 Connected HS-SCCH 1 Level to -8 dB.

6. Select RB Test Mode Setup (F6on Call Control 3 of 4)andset UE Loopback Type to Type 1
(this is the default value).

7. Set any other parameters needed to establish a connection with your UE, then power on the UE and wait
for it to register (attach).

8. Select Originate Call (F3on Call Control 1 of 4).
9. Set Cell Power (F7on Call Parms 1 of 3)to -86 dBm/3.84 MHz.

10.Select UL CL Power Ctrl Parameters (F8on Call Parms 3 of 3).

e Set UL CL Power Ctrl Mode to Active bits (this is the default value).
e Set UL CL Power Ctrl Algorithm to Two (this is the default value).

11.To perform the test such that the DPCCH+DPDCH power is equal to 0 dBm, set UE Target Power (F7
on Call Parms 3 of 3)to 0 dBm. The test set drives the UE’s power to the specified value, while also
appropriately ranging the test set’s measurement receiver.

12.Select UL CL Power Ctrl Parameters (F8on Call Parms 3 of 3).Set UL CL Power Ctrl Mode
to Alternating bits.

13.Press the Measurement selection key.
14.Select Dynamic Power Analysis.

15.Set up the measurement:

¢ Select Dynamic Power Setup (F1).

e Set Steps to 8.

e Set Step Length to 333.3 us.

¢ Set Measurement Interval to 283.3 us (to exclude the transient periods).
e Set RRC Filter to Off (to measure “mean power”).

e Set Trigger Arm to Single, if desired.

e Set Trigger Source to HS-DPCCH.

e Set Trigger Delay to -308.3 us. (To trigger the measurement on the half slot just prior to
subframe 0, a trigger delay of -333.3 us is required. To exclude the transient period after the slot
boundary, a trigger delay of -333.3 us + 25 us = -308.3 us is required.)

e Set HS-DPCCH Trigger Subframe Alignment to subframe O (thisis the default value).
e Select Close Menu (F6).
16.If you set Trigger Arm to Single, press the START SINGLE key to begin the measurement.
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How Do I Make a Dynamic Power Analysis Measurement?

17.Adjust the Axis Control (F2) as needed and use the Marker (F3)to measure the power in steps 0 - 7.

Dunamic Pouer Analusis

Fet S 5.':":' dEm Harker: Step 0O —0.07 dBm

Ensure that the following requirements are met for the sub-test you are currently performing:

Table 1. Transmitter Power Test Requirements

34.121 v7.0.0 Table C.10.1.4 Sub-Test 3 34.121 v7.0.0 Table C.10.1.4 Sub-Test 4
Step 1 - Step 0 =6 dB +/- 2.3 dB Step 1-Step 0=7dB +/-2.3 dB
Step 2 - Step 3=1dB +/- 0.6 dB Step 2 - Step3=1dB +/- 0.6 dB
Step 4 - Step 5 =0dB +/- 0.6 dB Step 4 - Step 5=0dB +/- 0.6 dB
Step 6 - Step 7 =5 dB +/- 2.3 dB Step 6 - Step 7 =6 dB +/- 2.3 dB

18.Additionally, ensure that the power in step 0 = 0 dBm +/- 1.1 dB.

19.To perform the test at the UE’s maximum output power:

e Select UL CL Power Ctrl Parameters (F8on Call Parms 3 of 3).Set UL CL Power Ctrl
Mode to Active bits.

e Set UE Target Power (F7on Call Parms 3 of 3)toa high value, such as 24 dBm. The test set
drives the UE to the specified level (or simply continues to send all up bits if the UE does not reach that
level), while also appropriately ranging the test set’s measurement receiver.

e Select UL CL Power Ctrl Parameters (F8).Set UL CL Power Ctrl Mode to All Up bits.
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How Do I Make a Dynamic Power Analysis Measurement?

¢ Repeat steps 16 and 17. A typical measurement result is shown below:

Dunamic Pouer Analusis
Ref :-7_-'|5+.IZIIZI dBm Marker: Step 1

-
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]

dB

20.To perform the test for 34.121 v7.0.0 Table C.10.1.4 sub-test 4:
¢ Perform a “Transport Channel Reconfiguration” with the following settings:

— TCR Manual Uplink DPCH Bc set to 15 (for 34.121 v7.0.0 Table C.10.1.4 sub-test 4).
— TCR Manual Uplink DPCH Bd set to 1 (for 34.121 v7.0.0 Table C.10.1.4 sub-test 4).

— Either set TCR Timing Indication (CFN Handling) to Maintain and TCR Relative DPCH
Frame Offset to 0 chipsorset TCR Default DPCH Offset (DOFF) to 3 x 512 chips.

— TCR DeltaACK and TCR DeltaNACK setto 8.
— TCR DeltaCQI setto 7.
— TCR Ack-Nack Repetition Factor to 1 (this is the default value).
— TCR CQI Feedback Cycle (k) to 4ms.
— TCR CQI Repetition Factor to 1 (thisis the default value).
* Repeat steps 16-19.
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How Do I Make an HSDPA Block Error Ratio Measurement?

How Do I Make an HSDPA Block Error Ratio Measurement?

This section is only applicable to the lab application or a test application with the required feature license.

Measuring 3GPP TS 34.121 6.3A Maximum Input Level for HS-PDSCH Reception
(16QAM)

This example is for FDD Test Operating Mode. The measurement is also available in Active Cell
Operating Mode.

1.

Set Operating Mode (F1)to FDD Test.

2. Set Cell Power (F7)to -25.7 dB.
3.
4

. Set HSDPA Parameters (F10):

Set Channel Type (F8)to 12.2k RMC + HSDPA

e Set FRC Type (F8)to H-Set 1 16QAM.
e Set FDD Test Number of Transmissions (under MAC-hs Parameters)to 1.

e Set FDD Test RV Sequence (under MAC-hs Parameters)to 6,0,0,0,0,0,0,0 (simply enter 6
and then press the knob, the remaining values are automatically filled with zeros).

e Set FDD Test Primary H-RNTI (Hex) (under H-RNTI Parameters) as needed.

Set Channel (UARFCN) Parms (F12):set DL Channel and Uplink Channel tothe proper mid range
frequencies for your UE’s operating band.

Set UE Target Power (F7)to 20 or 18 dBm, depending upon the class of your UE.

Set FDD Test UL CL Power Ctrl Mode to Alternating bits and FDD Test UL CL Power Ctrl
Algorithm to Two (under UL CL Power Ctrl Parameters (F8)) (these are the default values).

Set HSDPA DL Channel Levels (F4 under Downlink Channel Levels):

e Set HSDPA FDD Test CPICH Level to -10 dB (this is the default value).

e Set HSDPA FDD Test P-CCPCH/SCH Level to -12 dB (this is the default value).

e Set HSDPA FDD Test PICH Level to -15 dB (this is the default value).

e Set HSDPA FDD Test DPCH Level to -13 dB.

e Set Sum of Active FDD Test HS-PDSCH Levels to -3 dB (this is the default value).

e Set FDD Test HS-SCCH 1 Level to -13 dB.

. Establish an RB Test Mode connection between the UE and test set. In FDD Test operating mode the

test set does not provide radio bearer setup control of the UE. You must configure the UE to synchronize to
the test set, demodulate the downlink HS-SCCH and HS-PDSCH channels and generate the appropriate
uplink HS-DPCCH.

10.Press the Measurement selection key.

11.Select HSDPA Block Error Ratio.

12.Select HSDPA Blk Error Ratio Setup (F1)
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How Do I Make an HSDPA Block Error Ratio Measurement?

e Set Number of blocks to test to500.
e Set Trigger Arm to Single.
e Select Close Menu (F6).

13.Press the START SINGLE key to begin the measurement. Wait approximately 3 seconds for the
measurement to complete. Determine if the throughput exceeds 700 kbps, as required by 3GPP TS 34.121.

The following example shows results for an FRC Type of H-Set 5 QPSK:

HSDPA Block Error Ratlo

Block Error Ratio Information Bit Throughput

0.00 800. 30 kops

ACKs: 300 Blocks Tested: 500
HACKs: O
statDTXs: 0O Nedian COI: 17/
=00 300 Single
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How Do I Make an Inner Loop Power Measurement?

How Do I Make an Inner Loop Power Measurement?

Measuring 3GPP TS 34.121 5.4.2 Inner Loop Power Control in the Uplink

1. Ensure that you have specified the proper Amplitude Offset for your test setup.
2. Ensure that the test set has been properly calibrated.
3. Set the downlink and uplink channels:

¢ Set Operating Mode (F1)to Cell Off.

e Set DL Channel (F10)and Uplink Channel (F11)to the appropriate “mid range” frequencies for
your UE’s operating band, as specified by 3GPP TS 34.108 5.1.1 (for example, for operating band I, DL
Channel = 10700 and Uplink Channel = 9750).

e Set Operating Mode to Active Cell.
4. Establish an RB Test Mode connection between the UE and test set.

5. Ensure that the Connected DL Channel Levels are set to their default values, as required by 3GPP
TS 34.121 Table E.3.1 (select Generator Info,F3on Call Control 2 of 4).

Set Cell Power (F7)to -93 dBm.
Press the Measurement selection key.

Select Inner Loop Power.

© ® =2

Select Inner Loop Power Setup (F1).
e Set Test Segment to A.

e Set Number of Slots as desired.

¢ Select Close Menu (F6).

10.Press the START SINGLE key.
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How Do I Make an Inner Loop Power Measurement?

11.Verify that the overall test segment result is Pass.

FRef EIIZ;.IZIIZI dBm Algorithm: Tko Step Size: 1 dB Fel Frr odE>
|

Slot

Absolute Felative Fel P
dEm) — P (dBY — 10 TPC (dB) — F/F

12.If desired, select Axis Control (F2).

e Set Start, Span, Reference and dB/div as needed to properly display the (blue) absolute power
trace.

¢ Press the More key to move to Axis Control 2 of 2.Set Relative Power (F1) as needed to
properly display the (yellow) relative power trace.

e Select Return (F6).

13.If desired, select Marker (F3)to turn on the marker on the graphical display and move the highlighted bar
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