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Introduction

Covered Tests in Accordance with TS 34.121
1 Introduction

Most of the tests specified in standard TS 34.121 [1] for 3GPP Rel-6 can be performed
with R&S®CMU200. This document provides a step by step guide on how to perform
Rel-6 measurements on transmitter characteristics and performance tests according to
TS 34.121 V8.7.0 clauses 5 and 10 with standalone R&S®CMU200 for UE supporting
operating band | and power class 3. Test cases that require additional instruments, e.g.
fading generator (R&S®SMU200A or R&S®AMU200A) will be discussed in brief in this
application note with recommended reference. A set of *.sav files based on
R&S®CMU200 firmware V5.22A for UE supporting operating band | and power class 3
in RMC 12.2 kbps + HSPA is attached to this application note. Information on these
*sav files within this application note is marked with the symbol m

1.1 Covered Tests in Accordance with TS 34.121

Table 1 shows the Rel-6 transmitter characteristics and performance tests that can be
performed with R&S®CMU200.

2 aracte and perfo ance te 0 PP Rel-6 pported b
R&S® 00
Test Clause Test Parameter
5.2B Maximum output power with HS-DPCCH and E-DCH
5.2D UE relative code domain power accuracy for HS-DPCCH and E-DCH
Transmitter 5.9B Spectrum emission mask with E-DCH
characteristics
5.10B Adjacent channel leakage power ratio (ACLR) with E-DCH
5.13.2B | Relative code domain error with HS-DPCCH and E-DCH
Detection of E-DCH HARQ ACK Indicator Channel (E-HICH): Single Link
10.2.11
Performance (10 ms TTI)*
10.2.1.1A Detection of E-DCH HARQ ACK Indicator Channel (E-HICH): Single Link
o Performance (10 ms TTIl and Type 1)*
Detection of E-DCH HARQ ACK Indicator Channel (E-HICH): Single Link
10.2.1.2
Performance (2 ms TTI)*
10.2.1.2A Detection of E-DCH HARQ ACK Indicator Channel (E-HICH): Single Link
o Performance (2 ms TTl and Type 1)*
Performance 10311 | Detection of E-DCH Relative Grant Channel (E-RGCH): Single Link
requirements o Performance (10 ms TTI)*
10.3.1.1A Detection of E-DCH Relative Grant Channel (E-RGCH): Single Link
o Performance (10 ms TTIl and Type 1)*
Detection of E-DCH Relative Grant Channel (E-RGCH): Single Link
10.3.1.2
Performance (2 ms TTI)*
10.3.1.2A Detection of E-DCH Relative Grant Channel (E-RGCH): Single Link
o Performance (2 ms TTl and Type 1)*
10.4.1 Demodulation of E-DCH Absolute Grant Channel (E-AGCH): Single Link
o Performance*
Demodulation of E-DCH Absolute Grant Channel (E-AGCH): Single Link
10.4.1A
Performance (Type 1)*

* Requires additional instruments besides R&S®CMU200
Table 1: 3GPP Rel-6 measurement supported by R&S®CMU200

1CM73_5E
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Generic Call Setup for Transmitter Characteristics

2 Rel-6 Transmitter Characteristics

2.1 Generic Call Setup for Transmitter Characteristics

For sub-test 1 to 4, enter the UE into loopback test mode 1 looping back both the
12.2kbps RMC and HSDPA to E-DCH according to procedure 7.3.9.3.1 in TS 34.108
[3] and start the loopback test.

For sub-test 5, enter the UE into loopback test mode 1 looping back HSDPA to E-DCH
according to procedure 7.3.9.3.2 in TS 34.108 [3] and start the loopback test.

Table 2 shows the UL RLC SDU size for E-DCH transmitter characteristics supported

by R&S®CMU200.

TC Inter-TTI DL SD_U size | Number of DL UL_RLC SDU

Clagee | TS 34.121-1 E-DCH Test Cases [bits] SDUs per DL Size [bits]

transmission

528 Hs-lg/llf‘éicr;l|J anlg?gtciogjet:tgttz 1.4 | 3(HSetl) 2936 1 (1*D2Lg;?_cbitSSDU)
52D AcUcErgS/aftciJ\:eH%?gEcng22dpé\-A§cr:H 3 (H-Set1) 2936 1 (1*D2ng?cbitssDU)
5.98 Spectrum Eggséan Mask with 3 (H-Set 1) 2936 1 (1*D2L93?_Cbit§DU)
5.10B ACLR with E-DCH 3 (H-Set1) 2936 1 (1*Dngg?cbitssDu)
siazs | Relale Colo Doman B | g ysery | 20n 1| edadto
0211 | P e (domey | SHset) 2936 ' (DL RLC SDU)
0212 | P e mey | Stsetn | 29 L (DLRLC SDU)
103.1.1 Detectigr;r?gi;gri?—(ll—oﬁig;gle Link 3 (H-Set 1) 2036 1 (1*D2Lg$?_gitSSDU)
tosiz | DUeslen ofERCCH SHHe Tk | 5 pusery | om0 L | e,
104.1 Demoduljiar:Logé):f(;Er—rﬁfn%;( Single 3 (H-Set 1) 2036 1 (3*D8L83?_CbitSSDU)

Table 2: UL RLC SDU size for E-DCH tests supported by R&S®CMU200 (Subset of Table C.11.3.1 of
TS 34.121 [1])

Configuration in R&S®CMU200 for subtest 1..4
(settings for Subtest 5 follows in next chapter)

Network = Packet Switched Domain - On
BS Signal 2 Circuit Switched - DCH (Dedicated Chn.) Type = RMC

BS Signal 2 Circuit Switched = RMC Settings = Reference Channel Type = 12.2
kbps + HSPA 34.108

1CM73_5E Rohde & Schwarz Operation Guide for HSUPA Test Setup according to 3GPP TS34.121 5
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BS Signal = Circuit Switched - RMC Settings = Test Mode - Loop Mode 1 *

BS Signal - Circuit Switched 2 RMC Settings 2 HSPA 2 HSUPA UL RLC SDU Size
- 2936 Bit

BS Signal = Circuit Switched 2 RMC Settings 2 HSPA -2 HSPA Test Loop - Loop
Mode 1

BS Signal - Packet Switched - DCH (Dedicated Chn.) Type = HSUPA Test Mode

BS Signal - Packet Switched - HSUPA Test Mode - Radiobearer Setup - RMC
12.2 kbps + HSPA

BS Signal - Packet Switched - HSUPA Test Mode - HSUPA UL RLC SDU Size 2
2936 Bit **

* Loop Mode 1 is automatically selected when Reference Channel Type is set to
12.2 kbps + HSPA 34.108

** HSUPA UL RLC SDU Size in Circuit Switched and Packet Switched is set to the
same value automatically

@ WCDMA oD Balnd Modulation -QQ t ‘g::?re;t

B WCDMAFDD Connection Control [g Signal On
—Setup |Circuit Switched/RMC Settings/HSPAL. .. | e
P Mode-B Settings
~ Circuit Switched
Defallt Settings []
DCH (Dedicated Chn) Type RMC
Setinds
Reference Channel Type 12.2 wops + HSPA 34108
DL DA Transport Format T2.2 kops
DL Resources inlse 100 %
RLC Mode (Loop Mode 1) T =
L CEC (Sym L oon Mode 21 Qff
Test Mode Loop Mode 1
Channel Data Source DTCH FRESY
H=PA

HSUPA UL RLC SO Size |E 2936 mit | I
H5FA Test Loop Loop Mode 1

Connection | Handover | UE Signal BS Signal | Metwork | nFIRF'@*l Sync. | El 2 I
Figure 1(a): RMC 12.2 kbps + HSPA 34.108 configuration

1CM73_5E Rohde & Schwarz Operation Guide for HSUPA Test Setup according to 3GPP TS34.121 6
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@ WCDMA oD Balnd Modulation -QQ t ‘g::?re;t

& WCDMArbp Connection Control [ ; S Sighal On
—Setup |Packet Switched/HSUPA Test Modei... | e
P Mode-B Settings
F Circuit Switched
v Packet Switched
Defallt Settings []
DCH (Dedicated Chn) Type HSUPA Test Mode
P Facket Data
4 HSDPA Test Mode
Radmbearer Setup REMC 122 ops + HSPA
HSUPA L RLC SO Size |E 2936 it |
FCPZ Test Loop oop MoGe I
REMC Test Loop Loop Mode 1RELC T
FHSDRA HS-DSCH =
FHSLUPA,

* Downlink: Physical Channels

Connection | Handowver UE Signal BS Signal Metwork | nFIRF'@*l Sync. | El 2 I
Figure 1(b): RMC 12.2 kbps + HSPA 34.108 configuration

RADIO BEARER SETUP message in 9.2.1 of TS 34.108 [3] as shown in Table 3 is
used to configure E-DCH call with the following exceptions in Table 4(a), 4(b), 4(c) and
4(d).
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Configuration in R&S®CMU200 for subtest 5

Based on the settings for subtest 1..4, the following settings / configuration changes in
R&S®CMU200 are necessary to support subtest 5

BS Signal - Packet Switched - DCH (Dedicated Chn.) Type = HSUPA Test Mode

BS Signal -2 Packet Switched - HSUPA Test Mode - Radiobearer Setup

- SRB 2.5 kbps + HSPA (’d = 0)
t Connect
Control

@ WCDMA FDD Balnd Modulation -ﬁg
)

B WCDMAFDD Connection Control [g PS: Attached CS:|  Registered
—Setup |Packet Switched/HSUPA Test Modei... | e
¥ Circuit Switched
¥ Packet Switched
Diefault Settings [1]
OCH (Dedicated Chn) Type HSUPA Test Mode
P Packet Data
*HSDPA Test Mode
Radiobearer Setup RMC 122 wops + HSDP A
RMC Test Loop Loop Mode 1RLC T
UL CRC [Syim. Loop Mode 2) Off
SEE Message Yersion o9
H=LUFPA Test Mode
Radiohearsr Satup | SREB 25 ks + HSPA (By=0) |
FSOPE LR SO S8 —eeos & ||
HSFA Test Loop Loop Mode 1
RMC Test Loop Loop Mode 1RELC T

Connection | Handover UE Signal BS Signal Metwork | nFIRF'@*l Sync. | El 2 I
Figure 1(c): SRB 2.5 kbps + HSPA 34.108 configuration

Info: this new redio berear setup supports the new changes for 3GPP TS 34.121 /5.2B
sub test 5 on wich Rd = 0 is necessary.

1CM73_5E
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onte of RADIO BEARER P message
A 0 ) and PDPA
Information Element Condition Value/remark Version
Added or Reconfigured TrCH information list Al 1 TrCH added
- E-DCH Transmission Time 10 ms
- HARQ RV Configuration RvO
- Added or reconfigured E-DCH MAC-d flow
- E-DCH MAC-d flow power offset 0
- E-DCH MAC-d flow maximum number of 7
retransmissions
Added or Reconfigured UL TrCH information list Al 1 TrCH added
- E-DCH Transmission Time Interval 2ms
- HARQ RV Configuration RvO
- Added or reconfigured E-DCH MAC-d flow (for DCCH)
- E-DCH MAC-d flow power offset 0
- E-I_DC_H MAC-d flow maximum number of 7
retransmissions
E-DCH info Al, A2 Rel-6
- MAC-esl/e reset indicator TRUE
- E-DPCCH info
- E-DPCCH/DPCCH power offset 0
- Happy bit delay condition 100 ms
- E-TFCI boost info Not present Rel-7
- E-TFCI BetaED SwitchE-DPDCH power interpolation Not present Rel-7
- E-DPDCH info Al
- E-TFCI table index 0
- E-DCH minimum set E-TFCI 9
- Maximum channelisation codes 2sf4
- PLnon-max 0.84
- Power Offset for Scheduling Info 0
- E-DPDCH info A2
- E-TFCI table index 0
- E-DCH minimum set E-TFCI 9
- Maximum channelisation codes 2sf2 and 2sf4
- PLnon-max 0.84
- Power Offset for Scheduling Info 0
- Scheduled Transmission configuration Al, A2
- 2 ms scheduled transmission grant HARQ process Not present
allocation
- Serving Grant Not present

Notes:
Condition Al: not using E-DCH 4 codes
Condition A2: using E-DCH 4 codes

Table 3: Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA) (Subset of

9.2.1 of TS 34.108 [3])

1CM73_5E
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Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and

HSDPA)

UL Transport channel information for all transport channels
-2 bit CTFC
- Power offset Information
- CHOICE Gain Factors
- CHOICE mode
- Gain factor B¢

- Gain factor Rd

Signalled Gain Factors
FDD
Value used in test: see Table 5

Value used in test: see Table 5

CHOICE channel requirement
- Power Control Algorithm

Uplink DPCH info
Algorithm2

Note: All other 2 bit CTFC values use computed gain factors as in the default message

Table 4(a): Contents of RADIO BEARER SETUP message: AM or UM (Test Loop Mode 1)

(Table5.2B.1A of TS 34.121 [1])

Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and

HSDPA) for Sub-tests 1, 2, 4

E-DCH info
- E-DPDCH info
- Reference E-TFCls

- Reference E-TFCI
- Reference E-TFCI PO
- Reference E-TFCI
- Reference E-TFCI PO
- Reference E-TFCI
- Reference E-TFCI PO
- Reference E-TFCI
- Reference E-TFCI PO
- Reference E-TFCI
- Reference E-TFCI PO

Uplink DPCH info

5 E-TFCls
11
4
67
18
71
23
75
26
81
27

Table 4(b): Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA) for Sub-
tests 1, 2, 4, 5 (Table5.2B.2, Table 5.2D.3 and Table 5.13.2B.4 of TS 34.121 [1])

Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and
HSDPA) for Sub-test 3

E-DCH info
- E-DPDCH info
- Reference E-TFCls
- Reference E-TFCI
- Reference E-TFCI PO
- Reference E-TFCI

Uplink DPCH info

2 E-TFCIs
11

4

92

Rohde & Schwarz Operation Guide for HSUPA Test Setup according to 3GPP TS34.121 10
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- Reference E-TFCI PO 18

Table 4(c): Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA) for Sub-
tests 3 (Table5.2B.3, Table 5.2D.4 and Table 5.13.2B.5 of TS 34.121 [1])

onte 0T RADIO BEARER P message: A 0 D anad
DPA) fo hH-te
Information Element Value/Remark
E-DCH info Uplink DPCH info
- E-DPDCH info
- E-DCH minimum set of E-TFCI 67
- Reference E-TFCls 1 E-TFCIs
- Reference E-TFCI 67
- Reference E-TFCI PO 18
- Maximum channelization codes Sf4

Table 4(c): Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA) for Sub-
tests 5 (Table5.2B.3A, Table 5.2D.4 and Table 5.13.2B.5 of TS 34.121 [1])

1CM73_5E
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Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and
HSDPA)

Uplink DPCH info
For sub-test 1 to 4: Algorithm?2
For sub-test 5: Algorithm 1

CHOICE channel requirement

- Power Control Algorithm

- AACK Value used in test: see Table C.11.1.3

- ANACK Value used in test: see Table C.11.1.3

- Ack-Nack repetition factor 3 (required for continuous HS-DPCCH signal)
E-DCH info

- E-DPCCH/DPCCH power offset Value used in test: see Table 5

Downlink HS-PDSCH Information
- Measurement Feedback Info

- CQI Feedback cycle, k 4ms
- CQI repetition factor 2 (required for continuous HS-DPCCH signal)
- ACQI Value used in test: see Table 5

Table 4(d): Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA) Table5.2B.4,
Table 5.2D.5 and Table 5.13.2B.6 of TS 34.121 [1])

1CM73_5E Rohde & Schwarz Operation Guide for HSUPA Test Setup according to 3GPP TS34.121 12
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Summary of CMU200 settings acc. tables 4(a,b,c,d)

12.2kbps + HSPA
1.4 34.108
(CS connection)

UE categorie 1..6: 2xSF2 10ms only
(acc. conditions in table
(condition A1, A2 acc. 34.108) 5.2B.2 and table 5.2B.3)

SRB 2.5kbps +
5 HSPA (Rd=0)

) . 1xSF4 10ms only
(for all UE-categories) (PS connection)

(acc. conditions in 5.13.2B.5 ) (acc. conditions in 5.2B.3A)

Table 4(e): Summary of connection setup configuration in CMU200 to be used for the diferent sub-
test1...5

Configuration in R&S®CMU200 for subtests 1...5
BS Signal 2 HSDPA HS-DSCH 2 CQI Feedback Cycle 24 ms

BS Signal 2 HSDPA HS-DSCH - CQI Repetition Factor - 2
BS Signal 2 HSDPA HS-DSCH - ACK/NACK Repetition Factor = 3

BS Signal 2> HSDPA HS-DSCH - Channel Configuration Type - Fixed Reference
Channel

BS Signal 2 HSDPA HS-DSCH - Fixed Reference Channel - H-Set Selection - H-
Set 1 QPSK

BS Signal 2 HSUPA 2 TTI Mode - 10 ms

UE Signal = HSUPA -2 E-TFCI Table Index =0
UE Signal 2 HSUPA =2 Minimum Set E-TFCI 29

UE Signal = HSUPA - Happy Bit Delay Condition = 100 ms
UE Signal = HSUPA -2 Puncturing Limit PLnon-max - 0.84
UE Signal = HSUPA -2 Maximum Channelization Code
- for sub-test 1..4: 2xSF2 (for all UE categories)
- for sub-test 5: 1xSF4 (for all UE categories)
UE Signal = HSUPA -2 Initial Serving Grant = Value 2 Off
UE Signal 2 HSUPA 2 RAB H-ARQ Profile 2 H-ARQ Power Offset - 0 dB

UE Signal = HSUPA - RAB H-ARQ Profile 2 Maximum Number of
Retransmissions = 7

UE Signal 2 HSUPA - HSUPA Gain Factors - Number of Reference E-TFCls
-2 5 (sub-tests 1, 2 and 4) or 2 (sub-test 3) or 1 (sub-test 5)

UE Signal = HSUPA > Reference E-TFCI 1...4
->11 67 71 75 (for sub-tests 1, 2, 4) or 11 92 (for sub-test 3) or 67 (for sub-test 5)

1CM73_5E
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UE Signal - HSUPA - Reference E-TFCI 5...8 - 81 (for sub-tests 1, 2, 4)

UE Signal - HSUPA - Reference E-TFCI Power Offset
>4 18 23 26 27 (for sub-tests 1, 2, 4) or 4 18 (for sub-test 3) or 18 (for sub-test 5)

BS Signal - TPC Settings - TPC Algorithm
= Algorithm 2 (for sub-tests 1, 2, 3, 4) or Algorithm 1 (for sub-tests 5)

Band g Connect
2> WCDMA ron " wouuaron [ ' [[E
B WCDMArDD Connection Control [ PS: CS: Signal On

—Setup |HSDPA HE-DSCHY. | =
*HSDFA HE-DSCH

Defallt Settings O

DataPattern FRESS

Force MACK Off

C0l Feedback Cycle 4 s

(Z0I Repetition Factor 2

ACKINACK Repetition Factor 3

UE Categony =eection OE Capability Meport

LIE Category 12

T1 Release Timer 50 ms

Feceiver Window Size 2047

Zhannel Configuration Type Fixed Reference Channel
H-Set Selection | H-Set 1 QPSK |
R Coding Sequence 10256}

Connection | Handover UE Signal BS Signal | Hetwork | AFIRF@" Sync. | El 2 I

Figure 2(a): RADIO BEARER SETUP message configuration

1CM73_5E
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@ WCDMA oD Balnd Modulation - t ‘g::?re;t
& WCDMArbp Connection Control [ 5 CS: Signal On
—Setup [HSUPA/RAB H-ARG Profile. .. | e
*HIUPA
Default Settings ]
E-DCH Physical Layer Categary -
E-TEC] Table nde [
H-ARQ Redundancy Versions Always RV 0
Minimum Set E-TFC g
Happy Bit Delay Condition 100 me
Functuring Limit PLnon-maz 0584
Maxmum Channelisation Code 2xSHA
~ Initial Serving Grant
Walle Off
Type Frimary |~
~RA&B H-ARGC Profile
H-ARC Power Offset =
Wax Mumber of Retransmissions | 7] |
Connection | Handowver UE Signal | BS Signal | Metwork | AFIRF {}' | Svnc. | El 2 I

Figure 2(b): RADIO BEARER SETUP message configuration

7] WCDMA rop ™" moauiation  [BF ‘gg:g:;t
& WCDMArbp Connection Control [ CS: Signal On
—Setup [HEUPA/HSUPA Gain Factorst. .. | e
E-DCH Physical Layer Categary 5
E-TFCI Table Index 0
H-ARG Redundancy Versions Always RV 0
Minimum Set E-TFC g
Happy Bit Delay Condition 100 ms
Functuring Limit PLnon-miaz 0354
Maxmum Channelisation Code 252
¥ Initial Serving Grant
* RAB H-ARC Profile
*HSUPA GainFactors
ME-DFCCH §
Mumter of Reference E-THCls 5
Reference E-TFCI 1.4 11 67 7 Th
Reference E-TFCIS.8 g1 an 100 127
Reference E-TFCIPower Offset | 4 18 23 26 28 29 29
Connection | Handowver UE Signal BS Signal Metwork | AFIRF {}' | Svnc. | El 2 I

Figure 2(c): RADIO BEARER SETUP message configuration
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427 WCDMA Fop ™ Power

& WCDMA bp Connection Control [§

Generic Call Setup for Transmitter Characteristics

- t Connect
Control

CS: Signal On

—Setup

|TPC Setting=!TPC Algarithm

E-RGCHE-HICH -200 ue
E-RGCH Active Off
E-RGCHE-HICH Chan. Code 6
Data Gen. During Signaling Change | Off
~ TRPC Settings
Defauit Settings [J
TPC Algorithm | Algarithm 2 |
TFC Step Size e ———T
Activate Fattemn | Execute |
TPC Pattern Setup Set
Test Step Preconditions Auto
Test StepEFGH Segmentation Off
] Set
PSet 2
PSetd

Connection | Handover | UE Signal BS Signal | Metwork | nFIRF'@*l Svnc.
Figure 2(d): RADIO BEARER SETUP message configuration

[ 2 |

Table 5, 6(a), 6(b) and 7 show the B values for transmitter characteristics with HS-
DPCCH and E-DCH, signalled value for gain factors pc, fd, AACK, ANACK, ACQI and
AE-DPCCH in R&S®CMU200 and summary of gain factor setting in R&S®CMU200
respectively.

B values for transmitter characteristics tests with HS-DPCCH and E-DCH

CM MPR AG
Sub- Ba B Bec Bea | B B E-
B Ba Be/Bd HS (Note 5, dB dB Index
test ¢ (SF) (Baiefh) Noes) | (SF) | (Codes) (rsoze )z) (rsote )2) (Notes) | TFC
11/15 15/15 11/15 209/ 1309/2
1 (Note 3) (Note 3) 64 (Note 3) 22115 225 25 4 1 1.0 0.0 20 s
2 6/15 15/15 64 6/15 12/15 12/15 94/75 4 1 3.0 2.0 12 67
Bedl:
3 | 1515 | 915 | 64 | 1509 | 30115 | 30015 ‘g’ ;5 . 2 2.0 1.0 15 92
ed4 -
47/15
4 2/15 15/15 64 2/15 4/15 2/15 56/75 4 1 3.0 2.0 17 71
1CM73_5E Rohde & Schwarz Operation Guide for HSUPA Test Setup according to 3GPP TS34.121 16



Rel-6 Transmitter Characteristics

Generic Call Setup for Transmitter Characteristics

5 15/15 0 - - 5/15 5/15 47/15 4 1 1.0 0.0 12 67

Notes:
Note 1:  For sub-test 1 to 4, AACK, ANACK and ACQI = 30/15 with ’Bhs =30/15 *ﬂc . For sub-

test 5, AACK, ANACK and ACQI = 5/15 with ﬁhs =5/15 *ﬂc .

Note 2:  CM = 1 for Bc/Bd =12/15, Bhs/Bc=24/15. For all other combinations of DPDCH,
DPCCH, HS- DPCCH, E-DPDCH and E-DPCCH the MPR is based on the relative
CM difference.

Note 3:  For subtest 1 the Bc/pd ratio of 11/15 for the TFC during the measurement period
(TF1, TFO) is achieved by setting the signalled gain factors for the reference TFC
(TF1, TF1) to Bc = 10/15 and Bd = 15/15.

Note 4:  In case of testing by UE using E-DPDCH Physical Layer category 1, Sub-test 3 is
omitted according to TS25.306 Table 5.1g.

Note 5:  Bed can not be set directly, it is set by Absolute Grant Value.

Note 6:  For subtests 2,3 and 4, UE may perform E-DPDCH power scaling at max power
which could results in slightly smaller MPR values.

Table 5: Bvalues for transmitter characteristics tests with HS-DPCCH and E-DCH (Table C.11.1.3 of
TS 34.121 [1])

ghalled value for ga actors 3¢ and pBad
Signalled value for Bc and pd Quantized amplitude ratio for pc and pd
15 15/15
14 14/15
13 13/15
12 12/15
11 11/15
10 10/15
9 9/15
8 8/15
7 7/15
6 6/15
5 5/15
4 4/15
3 3/15
2 2/15
1 1/15

Table 6(a): Signalled value for gain factors fc and £d in R&S®CMU200 acc. 3GPP TS-25213

Signalled value for gain factors AACK, ANACK and ACQI

Signalled value for AACK, ANACK and ACQI Quantized amplitude ratio (Bus / Bc)
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30/15

24/15

19/ 5

15/15

12/15

9/15

8/15

R IN|W|d|OT|O | N |0

6/15

0 5/15

Table 6(b): Signalled value for gain factors AACK, ANACK and ACQI in R&S°CMU200

Signalled value for AE-DPCCH

alue Tor gain tfactors AE-DP

Quantized amplitude ratio (Bec / BC)

8 30/15

24/15

19/ 5

15/15

12/15

9/15

8/15

R IN| W |d|O]|O | N

6/15

0 5/15

Table 6(c): Signalled value for gain factors AE-DPCCH in R&S°CMU200

Configuration in R&S®CMU200:
Following parameters bellow have to be configured according the summary in Table 7

UE Signal
UE Signal
UE Signal
UE Signal
UE Signal
UE Signal
UE Signal

UE Signal

- UE Gain Factors 2 RMC -2 Uplink 12.2 2 fc

- UE Gain Factors 2 RMC -2 Uplink 12.2 2 gd

- UE Gain Factors = Packet Data = HSDPA / HSUPA 2> gc

- UE Gain Factors 2 Packet Data 2 HSDPA / HSUPA 2 sd

- UE Gain Factors - Packet Data - HSDPA / HSUPA 2 AACK
- UE Gain Factors 2 Packet Data - HSDPA / HSUPA 2 ANACK
- UE Gain Factors = Packet Data 2> HSDPA / HSUPA > ACQI

- HSUPA - HSUPA Gain Factors -2 AE-DPCCH

BS Signal 2 HSUPA -2 E-AGCH -2 AG Pattern = AG Index

a 0a acto e 0 RE 0[0
Sub-test pc pd AACK ANACK ACQI AE-DPCCH | AG Index E-TFCI
1 10 15 8 8 8 6 20 75
1CM73_5E Rohde & Schwarz Operation Guide for HSUPA Test Setup according to 3GPP TS34.121 18
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Generic Call Setup for Transmitter Characteristics
2 6 15 8 8 8 8 12 67
3 15 9 8 8 8 8 15 92
4 2 15 8 8 8 5 17 71
5 15 0 0 0 0 0 12 67
Table 7: Summary of gain factor setting in R&S®CMU200
Band : - = ; Connect
42+ WCDMA Fop ®2™ Modiation o T [
B WCDMArDD Connection Control [ PS: CS: Signal On
—Setup |LUE Gain Factors/HSDPA f HSUPA | =
* UE Power Contral
~ E GainFactors P Bt AACK  ANACK  ACGH
Lplink; 122 10 15
Llplinke B2 2 1o
Lplink 144 4 15
Lplink; 354 4 15
oice 11 15
F Yideo
+ Packet Data I8 B
HSDPA T HSUPA 10 15 8 8 3]
Defall Setings 1 T
P HSLPA
Connection | Handowver UE Signal BS Signal Hetwork | AFIRF@" Sync. | El 2 I
Figure 3(a): B values for transmitter characteristics tests with HS-DPCCH and E-DCH configuration
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@ WCDMA oD Balnd Modulation - QQ t ‘gz:?:;t
& WCDMArbp Connection Control [ 5 CS: Signal On
—Setup |HSUPA/E-AGCHIAG Pattern/AG Index | e
P Mode-B Settings
F Circuit Switched
P Facket Switched
P HSDPA HE-DSCH
*HSUPA
Disfault Settings []
TTI Mode 10 me
RLCFDU Size 336
E-AGCH
Frimary LUE-D AAAA =
Secondary LUE-D 1284
~ AG Pattemn
FPatternLength i
AG Index
A SCOPE (w-Per HARG proc) []
Connection | Handover UE Signal BS Signal | Metwork | nFIRF'@*l Svnc. | El 2 I

Figure 3(b): Bvalues for transmitter characteristics tests with HS-DPCCH and E-DCH configuration

Table 8 shows the settings for serving cell during measurement with HS-DPCCH and
E-DCH.

e 0 O e se g cell d 0 ea eme DP andad D,
Parameter Unit Cell 1
Cell type Serving cell
UTRA RF Channel Number Test dependent value
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_RACH dBm +21
lor dBm/3.84 MHz -86

Table 8: Settings for the serving cell during measurement with HS-DPCCH and E-DCH (Table 5.2B.4A,
Table 5.2D.6, Table 5.9B.2, Table 5.10B.1A and Table 5.13.2B.7 of TS 34.121 [1])

Configuration in R&S®CMU200:

Network =2 Cell Reselection Information -2 Qqualmin - - 24 dB

Network = Cell Reselection Information = Qrxlevmin 2 -58 dBm*2 + 1

UE Signal = UE Power Control - Open Loop = Max Allowed UE Power 2 21.0 dBm
BS Signal 2 Node-B Settings - Output Channel Power (lor) - -86 dBm

1CM73_5E
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Band .
@ WCDMA oD aln Modulation -QQ t ‘gz:?:;t
& WCDMA bp Connection Control [§ B CS:

—Setup |Cell Reselection Informationf@rxleymin | o

Signal On

P Random Access Settings

* Requested LUE Data

~ Cel Reselection Infarmation
Defallt Settings
CFICH EciMo Qhyst2, 0 +2
SresEn -6 -2
S -6 -2
Ssearchyes Off
Cgualmin - 24 uB
Qirxlenmin |E - 58 dBm | 2241
Treselection 0

P ACOMA Intra MNeighbour Cel List

P ACDMA Inter Meighbour Cell List

P S5EM Meighbour Cell List

Cunnectiunl Handover | UE Signal | BS Signal Metwork | nFIRF'@*l Sync. |.- 2 I

Figure 4(a) : Setting for the serving cell

Band g ‘Connect
@ WCDMA FDD Modulation - EQ ; Control
& WCDMArbp Connection Control |8 PS: Idle CS: Signal On

—Setup |UE Power ContraliMax. Allowed LE Power | a

Default Al Settings ]
P Analyzer Settings
F Measurement Settings
* LE Power Cantral
Defallt Settings []
Mene Alowed UE Pomer IE 2410 dem |
YU Target Power I
P Cpen Loop
* |E Gain Factors
FHSLUPA,

Connection | Handover UE Signal BS Signal Hetwork | AFIRF@" Sync. | El 2 I
Figure 4(b) : Setting for the serving cell

1CM73_5E

Rohde & Schwarz Operation Guide for HSUPA Test Setup according to 3GPP TS34.121 21



Rel-6 Transmitter Characteristics

Generic Call Setup for Transmitter Characteristics

Table 9 shows the downlink physical channels for HSUPA measurement for subclauses
5.2B, 5.2D, 5.9B, 5.10B and 5.13.2B as specified in Table E.5A.1 of TS 34.121 [1].

DO 0 a2 a

Parameter during measurement | Unit | Value
P-CPICH_Ec/lor dB -10
P-CCPCH and SCH_Ec/lor dB -12
PICH_Ec/lor dB -15
HS-PDSCH dB | -3 (Note 1)
HS-SCCH_1 dB | -8 (Note 2)
DPCH_Ec/lor dB -10
E-AGCH dB -20
E-HICH dB -20
E-RGCH dB DTXd
da. | Nscesean power so it ot st poer special
Notes:

1. During TTls, in which the HS-PDSCH is not allocated to the UE via HS-SCCH signalling, the HS-PDSCH
shall be transmitted continuously with constant power
2. During TTIs, in which the HS-SCCH is not allocated to the UE the HS-SCCH shall be transmitted

continuously with constant power.

Table 9: Downlink physical channels for E-DCH transmitter characteristics tests (Table E.5A.1 of TS

34.121 [1])

1CM73_5E
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Configuration in R&S®CMU200:

BS Signal = Node-B Settings = Level Reference - Output Channel Power (lor)

BS Signal = Downlink Physical Channels = P-CPICH = -10.0 dB

BS Signal - Downlink Physical Channels - P-SCH -2 -15.0 dB

BS Signal 2 Downlink Physical Channels - S-SCH -2 -15.0 dB

BS Signal 2 Downlink Physical Channels - P-CCPCH - -12.0 dB

BS Signal - Downlink Physical Channels 2 PICH - -15.0 dB

BS Signal - Downlink Physical Channels - DPDCH Level Config - -10.0 dB

BS Signal - Downlink Physical Channels - HSDPA Channels = On

BS Signal = Downlink Physical Channels 2 HS-SCCH -2 HS-SCCH#1 =2 Level 2>
-8.0dB

BS Signal = Downlink Physical Channels 2 HS-SCCH -2 HS-SCCH#2 -2 Level =2 Off
BS Signal = Downlink Physical Channels 2 HS-SCCH -2 HS-SCCH#3 -2 Level =2 Off
BS Signal = Downlink Physical Channels 2 HS-SCCH -2 HS-SCCH#4 -2 Level =2 Off
BS Signal 2 Downlink Physical Channels 2 HS-SCCH - HS-SCCH Selection 2 1
BS Signal -2 Downlink Physical Channels - HS-SCCH - Number of HS-SCCH > 4
BS Signal - Downlink Physical Channels - HS-SCCH - Unscheduled Subframes -2
Transmit Dummy UEID

BS Signal - Downlink Physical Channels - HS-PDSCH - Level (All Active Codes)
->-3.0dB

BS Signal = Downlink Physical Channels - HSUPA Channels - On

BS Signal = Downlink Physical Channels = E-AGCH - E-AGCH -2 -20.0 dB

BS Signal = Downlink Physical Channels = E-RGCH/E-HICH - E-RGCH/E-HICH >
-20.0dB

BS Signal = Downlink Physical Channels = E-RGCH Active = Off

WCDMA FDD Ba:nd Modulation

& WCDMAFDD Connection Control [§ 3 CS: Signal On

10562 2912 4 mhz 1922 4 wHz
+ 0000 kHz

190000 mHz

9

Qutput Channel Power {lor)

- 1638 oE
Off

- 86.0 dEm

Figure 5(a) : Downlink physical channels configuration according to Table 9
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Band .
2] WCDMA ron 4" wocuaton [0 T [0

& WCDMA bp Connection Control [§

CS:

Signal On

|D0wnlink Physical Channels/PICH

o

—Setup
~ Dawnlink: Physical Channels
Default Settings []
P-CFICH =100 oE
S-CFICH Off
S-CPICH Channel Code T
S-CPICH Sec. Scrambling Code ]
S CPICH Phase 0.
P-5CH -150 a& —
5-5CH =150 oE
P-CCPCH =120 oE
S-CCPCH -53 a6
S-CCPCH Channel Code 2
PICH [-150
FICH Channel Code 3
Faging Indicators per Frame 18
Connection | Handover | UE Signal BS Signal | Metwork | nFIRF'@*l Svnc. | El 2 I

Figure 5(b): Downlink physical channels configuration according to Table 9

@ WCDMA FDD Balnd Modulation

& WCDMA bp Connection Control [§

- d t Connect
Q Control
CS:

Signal On

—Setup |D0wnlink Physical Channels/. .. | o
FICH -50 oB
FICH Channel Code 3
Padging Indicators per Frame 18
AICH -50 oB
AICH Channel Code 6
Level finirrum fgximum

DPDCH Level Config iE— 100 dEii -180 e VO o
DPCH Channel Code 96
Power Offset (DPCCHDPDCH) 00 o
OL DPCH Timing Offset 0 + 256 chip
Secondary Scrambl Code 0 ]
Secondary Scrarmbl Code (HSDRA) O
HSDFA Channels on

P HS-SCCH

P HS-PODSCH

Connection | Handowver UE Signal BS Signal Metwork | AFIRF {}' | Svnc. | El 2 I

Figure 5(c): Downlink physical channels configuration according to Table 9
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Connect
Control

@ WCDMA Fop ®2™ Modulation -é o i
: CS:

& WCDMA bp Connection Control [§

Signal On

—Setup |D0wnlink Phrysical Channels/HS-PDSCH i, . @
HSDRPA Channels on

*HS-SCCH Level ChCode UEID Durnrry LIE 1D
HS-5CCH#1 -80 oB 12 ARAA H555
HS-SCCH 42 Off 13 1244
HS-SCCH#3 Off 14 TAAA
HS-SCCH 4 Off 15 TFAA
HS-5CCH Selection 1
Murmber of HS-SCCH 4
Unscheduled Subfrarmes Transmit Durmmy UEID

~HS-PDSCH
Level (All Active Codes) [@ ~30 o
Meas. Faower Orfset Control AUTo
Weas. Power Offset 70 o
st Used Chan. Code 2 I~
Linscheduled Subframes Dummy Data

Connection | Handover | UE Signal BS Signal | Metwork | AFIRF {}' | Svnc. | El 2 I

Figure 5(d): Downlink physical channels configuration according to Table 9

@ WCDMA FDD Balnd Modulation

- t Connect
Control
Cs:

B WCDMAFDD Connection Control [g Signal On
—Setup |D0wnlink Physical Channels/. .. | o
Secondary Scrambl. Code 0
Secondary Scrambl Code (HSDPA) 0
HSDFA Channels on
P HS-SCCH
r HS-POSCH
HSLUPA Channels on
E-AGCH
E-AGCH - 200 B
F-ACH Chan Code 2
~E-RGCH/E-HICH
E-RGCHE-HICH - 200 e
E-RGCH Active [ Off
E-RGCH/E-HICH Chan Code 6
Data Gen. During Signaling Change | Off
P TPC Settings =
Connection | Handowver UE Signal BS Signal Metwork | AFIRF {}' | Svnc. | El 2 I

Figure 5(e): Downlink physical channels configuration according to Table 9
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A HSUPA call is setup according to TS 34.108 [3] subclause 7.3.9. To establish a
HSUPA connection, press ‘Connect UE (CS)’ (for sub-tests 1 to 4) or ‘Connect UE
(PS) (for sub-test 5) on R&S®CMU200 once UE has registered/attached with
R&S®CMU200.

For sub-test 1, recall HSUPATXx1.sav and establish CS call.
For sub-test 2, recall HSUPATXx2.sav and establish CS call.
For sub-test 3, recall HSUPATXx3.sav and establish CS call.
For sub-test 4, recall HSUPATXx4.sav and establish CS call.

For sub-test 5, recall HSUPATX5.sav, modify the following configuration

and establish PS call.
UE Signal = HSUPA - Maximum Channelization Code - 1xSF4

Note: With 12.2 kbps + HSPA 34.108 reference measurement, used for sub-test 1..4
channel, packet switched connection is setup automatically after the circuit switched
connection so that the R&S®CMU200 reaches the signaling state PS: Established, CS:
Connected.

For sub-test 5 a special radio bearer setup is necessary, “SRB 2.5 kbps + HSPA (3d=0)
here a packet switched connection is necessary (Connect UE PS)
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2.2 Maximum Output Power with HS-DPCCH and E-

DCH (5.2B)

The maximum output power with HS-DPCCH and E-DCH measures the maximum
power the UE can transmit when HS-DPCCH and E-DCH is fully or partially transmitted
during a DPCCH timeslot. The measurement period shall be at least one timeslot. An
excess maximum output power may interfere other channels or other systems. A small
maximum output power decreases the coverage area. Table 10 shows the test
requirements for maximum output power with HS-DPCCH and E-DCH. This test
applies to all FDD UE of Release 6 and later releases that support HSDPA and E-DCH.

Maximum output power with HS-DPCCH and E-DCH

Power Class 3 Power Class 4
Sub-test in Table 5

Power (dBm) Tol (dB) Power (dBm) Tol (dB)
1 +24 +1.7/-6.7 +21 +2.7/-5.7
2 +22 +3.7/-5.2 +19 +4.7/-4.2
3 +23 +2.7/-5.2 +20 +3.7/-4.2
4 +22 +3.7/-5.2 +19 +4.7/-4.2
5 +24 +1.7/-3.7 +21 +2.7/-2.7

Notes:

The test procedure will result in a power slightly below the maximum, and therefore the lower limits in Table
10 are made lower by 1.5 dB.

The test procedure allows UE to decrease its maximum transmit power for E-TFC selection in sub-test 1 and
5, and therefore the lower limits of sub-test 1 and 5 in Table 10 are made lower by 1.5 dB.

Table 10: Maximum output power with HS-DPCCH and E-DCH (Table5.2B.5 of TS 34.121 [1])

Fixed Reference Channels (FRC H-Set 1, QPSK version), RADIO BEARER SETUP
message, sub-test 1, downlink physical channels, and serving cell are configured in
R&S®CMU200 as specified in section 2.1. The test requires power control bits to be
set such that the UE power to be at least 7.5 dB lower than the maximum output
power, to give one TPC_cmd = +1 command and to give one TPC_cmd = -1 command
to the UE for sub-test 1...4. For sub-test 5 it is necessary to set the TPC patterns to
“all1”.

Achieving this power condition the total UE UL power should be measured with the UL
OFF power measurements e.g.

Configuration in R&S®CMU200 for subtest 1...4

BS Signal = TPC Settings - TPC Algorithm = Algorithm 2

BS Signal - TPC Settings - TPC Pattern Setup - Set 1

BS Signal = TPC Settings = Set 1 = Pattern Type - Closed Loop

BS Signal - TPC Settings - Set 1 - UL Target Power - 15.0 dBm

BS Signal = TPC Settings = Set 2 =2 Pattern Type =2 Single Pattern + Alternating

BS Signal - TPC Settings = Set 1 = Pattern - 11111 (for TPC_cmd = +1 command)
BS Signal = TPC Settings - Set 2 2 Pattern Type - Single Pattern + Alternating

BS Signal = TPC Settings - Set 1 - Pattern - 00000 (for TPC_cmd = -1 command)
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Band Connect
2] WCDMA ron " spectum [ ' [

B WCDMAFDD Connection Control [g : CS: Signal On

—Setup

|TPC Settings/Set 3/Pattern

Test StepEFGH Segmentation Off

~Set
Pattern Type Closed Loop
LI Target Power 150 dBm

*Set 2
Fattern Type Single Pattern+Alternating
Fattern 11111 bin
Pattern Type Single Pattern+Alternating
Pattern 0000 i

P Setd ]

PSeth

P Test Step A

Connection | Handowver UE Signal BS Signal Metwork | nFIRF'@*l Sync. | El 2 I
Figure 6: TPC configuration

A HSUPA call is established. The UE power is set to be at least 7.5 dB lower than the
maximum output power and wait for 150 ms.

Configuration in R&S®CMU200:
BS Signal Settings = TPC Pattern Setup = Set 1

Power control bits of one TPC_cmd = +1 command is sent to the UE. The received E-
TFCI in UE is checked for 150 ms. If UE does not send decreased E-TFCI (DTX on E-
DPDCH is also considered decreased E-TFCI) within 150 ms, TPC _cmd = +1
command is sent to the UE, wait for 150 ms and decreased E-TFCI is checked. This
process is repeated until UE sends decreased E-TFCI.

Configuration in R&S®CMU200:
BS Signal Settings = TPC Pattern Setup = Set 2
BS Signal Settings = Activate Pattern

Measurement result for E-TFCI is available in HSUPA E-AGCH in R&S®CMU200.

Configuration in R&S®CMU200:
Menus - Receiver Quality = Applic. 2 2 HSUPA E-AGCH

Figure 7(a) and 7(b) show the target E-TFCI (for sub-test 1) and decreased E-TFCI
respectively. In Figure 7(b) value for decreased E-TFCI is E-TFCI 71. The value for
decreased E-TFCI may vary depending on the UE output power.
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Band . . Conhect
2% WCDMA Fop ™™ Receiver Quaity Cormec
Max Level Auta Low noize  FreqOffzet: + 0000 kHz ChanJ/Freq. 9612 119224 MHz HSUP&
+4000 R J ot [ i Off B i Off E-AGCH
+3500
(3000 Applic. 2
H2500 Applic. 1
L2000
1500 Analyzer
H1000 Leyel
|
il
-0 o0 10 20 30 40 50 B0 70 &0 90 100 110 120 UE Signal
Detected Events Of __Anaset |
E-TFCl 75 E-TFCI --- E-TFCI ——- E-TFCl -— E-TFGC| -—- E-TFCI -— E-TFCI —— E-TFCI - BS Sig. Lvl
I 2100 —-— -— —-— -— —-— -— -— HSDPA
HSUPA
I 2400 Measured Frames AG Index A === === =] le= .
Expected E-TFCI|75 [ [~ |—|—|—|-—[— BS Signal
[ 2100 DetectedE-TroiEvents  [EXpectes E-TFCI Selecton] Auto Settings
Marker
Power | Mudulatiunl Spectrum [EEHE ggw;sr IRecegl::my Audio |
Figure 7(a): Target E-TFCI transmitted by the UE
Band ] ] Connect
2% WCDMA Fop *2™ Receiver Quaity Cormec
Max Lenvel Auta Low noize  FregOffset: + 0000 kHz Chah/Freg: 9612 19224 MHz HSUPA
+1000 § - i Off v - i Off B - i Off E-AGCH
900
HE00 .
k700 Applic. 2
HE00 Applic. 1
500
400 Analyzer
300
200 Level
100
i) .,
-0 0 10 20 30 40 S0 &0 70 80 90 100 190 120 UE Signal
Detected Events OF |Gt PP
E-TFCI 71 E-TFCI -—- E-TFC| --- E-TFCI --- E-TFC| --- E-TFCl --- E-TF --- E-TFCl --- HSUPA
I 780 —-— -— —-— -— —-— -— -— BS Sig. Lvl
HSDPA,
I T80 Measured Frames AG Index A ||| .
Expected E-TFCI|75 |- [ |--- |- |--- |- |- B3 Signal
[ 780 DetertedE-TRCIEvents | EXpected E-TRC Seleston] Auto Settings
Marker

- Code Dom. IReceiver - |
Power | Modulation Spectrum Power Quality Audio

Figure 7(b): Decreased E-TFCI transmitted by the UE
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Power control bits of one TPC_cmd = -1 command is sent to the UE and wait for 150
ms. The received E-TFCI is checked for 150ms. If UE sends any decreased E-TFCI
(DTX on E-DPDCH is also considered decreased E-TFCI) within 150 ms,
TPC_cmd = -1 command is sent to the UE and wait for 150 ms.

Configuration in R&S®CMU200:
BS Signal Settings = TPC Pattern Setup = Set 3
BS Signal Settings = Activate Pattern

E-TFCI transmitted by the UE is verified and confirmed to be equal to the target E-
TFCI in Table 5. UE is failed if the E-TFCI transmitted by the UE is not equal to the
traget E-TFCI. Mean power of the UE is measured.

The Maximum output power with HS-DPCCH and E-DCH is repeated with different
combinations of B values as specified in Table 5.

Measurement result for maximum output power with HS-DPCCH and E-DCH is
available in OFF Power in R&S®CMUZ200.

Configuration in R&S®CMU200:
Menu - Power = OFF Power

Figure 8 shows the maximum output power measurement result.

Band M OFF] g Connect
(2% WCDMA Fop ™4™ Power Conts
Max Level Auta Low rnoise Freg Offset: + 0000 kKHz ChanJ/Freg.: 9612 13224 MHz R OFF
u
HPower 4
Appli-
cation
Trigger
Ana Lev.
UE Signal
Current Average Mairnurm Ana.zet.
LIE Pawer (Peak) 2732 Bm 2713 uBm 27.35 dBm HSUPA
LUE Powver (RMS) 2158 aBm 2157 uBm 21.60 dBm BS S:%é;;
10 BS Signal
Statistic Count Settings
0.00 %
Out of Talerance
— Stop | Statistic Menus
epetition Condition Count

Figure 8: Maximum output power with HS-DPCCH and E-DCH measurement result

Note: The limits for OFF Power can be set in R&S®CMU200 according to Table 10.
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Configuration in R&S®CMU200 for subtest 1...4

E-DCH category 1 to 6
N

For sub-test 1, recall HSUPATXx1.sav and establish CS call.

For sub-test 2, recall HSUPATXx2.sav and establish CS call.
For sub-test 3, recall HSUPATXx3.sav and establish CS call.
For sub-test 4, recall HSUPATXx4.sav and establish CS call.

The TPC setting is available at:

BS Signal Settings = TPC Pattern Setup - Set 1 (closed loop), Set 2
(TPC_cmd = +1 command) or Set 3 (TPC_cmd = -1 command)

BS Signal Settings = Activate Pattern (for Set 2 and Set 3)

The measurement result is available at:
Menus - Receiver Quality - Applic.2 2 HSUPA E-AGCH
Menus - Power - Application = OFF Power
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A HSUPA call is established. The UE power is set to be at least 7.5 dB
maximum output power and wait for 150 ms.

Configuration in R&S®CMU200 for subtest 5

BS Signal = TPC Settings = TPC Algorithm - Algorithm 1
BS Signal = TPC Settings = TPC Pattern Setup = Set 5
BS Signal = TPC Settings = Set 5 2 Pattern Type 2 “all 1

lower than the

E-DCH category 1 to 6

For sub-test 5, recall HSUPATXx5.sav and establish PS call.
The TPC setting is available at:

BS Signal Settings = TPC Pattern Setup

2 Set 1 (closed loop), Set 5 (TPC pattern “all 1)

BS Signal Settings = Activate Pattern (for Set 1 and Set 5)

The measurement result is available at:

Menus - Power = Application - OFF Power

\ Menus - Receiver Quality = Applic.2 > HSUPA E-AGCH

~

/

Configuration of limits in R&S®CMU200 for sub-tests 1...5:

OFF Power 2 Limits - OFF Power - Current&Max. = UE Power (RMS)

OFF Power - Limits = OFF Power - Average - UE Power (RMS)

Band ] ] B = Connect
HSLP& o
4 WCDMA Fop ™ Receiver Quaity [T o ol Jf
Max Level: Auta Low noise  FregqOffset: + 0.000 kHz ChanJFreg.: 9613 f19226 MHz HSUPA
+4000 [ p— i Off U - ;O B - 7o E-AGCH
3500
3000 Applic. 1
L2500 Applic. 2
H2000
k1500 Analyzer
1000 Level
500
H0 .
-0 0 10 20 30 40 50 B0 70 80 90 100 110 120 UE Signal
Detected Events Of __Anaset |
E-TFCl 67 E-TFCl — E-TFCI —— E-TFCI -— E-TFCI —— E-TFGI - E-TFCI -—- E-TFCI — ;
BS Sig. L.
| 3140 - - - - - - - HSDPA
HSLIP A,
I 3140 Measured Frames AG Inclex 12 |=== === | | | "
Expected E-TFCI|67 |-— |—|—|—|-—|—|— BS Signal
[ 3140 DetectedE-TrolEvents  EXpected ETFCI Seection] Auto Settings
bar[3]
B TPC Pattern Setup
Seth
RF RF RF Test Step | TPC Pattern| TPC Pattern| Activate Ienus
Channel] Fregquency| Freg.Offset Precond. Config. Setup! Pattern

Figure 8(a): Target E-TFCI transmitted by the UE for Subtest 5
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2.3 UE Relative Code Domain Power Accuracy for HS-

DPCCH and E-DCH (5.2D)

UE relative code domain power accuracy measures the ability of the UE to correctly
set the level of individual code power relative to the total power of all active codes. The
measure of accuracy is the difference between two dB ratios:

UE Relative CDP accuracy = (Measured CDP ratio) — (Nominal CDP ratio)
where

MeasuredCDP ratio=10*|og( Measuredcodepower j

Measuredtotalpower of allactivecodes

NominalCDP
Sumof allnominalCDPs

NominalCDP ratio=10* Iog(

The nominal CDP of a code is relative to the total of all codes and is derived from beta
factors. The sum of all nominal CDPs will equal 1 by definition. The UE relative CDP
accuracy shall be maintained over the period during which the total of all active code
powers remains unchanged or one timeslot, whichever is the longer. This test applies
to all FDD UE of Release 6 and later releases that support HSDPA and E-DCH. This
test is in addition to the test for HSDPA only in 5.2C of TS 34.121 [1].

Figure 9 shows the transmit power profile for UE relative code domain power accuracy.
A repeating pattern with alternating value of Absolute Grants as shown in Table 5 and
Absolute Grant Index of Zero_Grant is generated. This will generate a repeating
pattern on the E-DPDCH(s) with a level corresponding to the sending of Scheduling
Information every other 10ms E-DCH TTI as shown in Figure 9.

The relative code domain power of each active code is measured at the measurement
points as specified in Figure 9. Each measurement is over a half slot period.
Measurement point 1 is the last timeslot before TTI1. Measurement point 2 is the first
timeslot of TTI1 and measurement point 3 is the first timeslot of TTI2. The 25 ps
transient periods at the ends of each measured timeslot shall not be included.

o]
© ®

TTI1 TTI 2
10 ms 10ms

Figure 9: Transmit power profile showing measurement points (Figure 5.2D.1 of TS 34.121 [1])

Table 11 shows the nominal UE relative code domain power for each active code at
each point. Table 12 shows the test requirements for the required accuracy, i.e. the
difference between the expected and measured code domain power.
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UE relative code domain power nominal ratios

Subtestin | Measurement Expected relative code domain power in dB
Table S point DPCCH DPDCH HS-DPCCH | E-DPCCH | E-DPDCH1 | E-DPDCH2
1 -9.3 -6.6 -3.3 -7.3 -18.9 OFF
1 2 -18.5 -15.8 -12.5 -16.5 -0.5 OFF
3 -9.3 -6.6 -3.3 -7.3 -18.9 OFF
1 -11.9 -3.9 -5.8 -5.8 -21.4 OFF
2 2 -14.0 -6.0 -8.0 -8.0 -4.1 OFF
3 -11.9 -3.9 -5.8 -5.8 -21.4 OFF
1 -9.8 -14.2 -3.7 -3.7 -19.3 OFF
3 2 -14.6 -19.1 -8.6 -8.6 -4.7 -4.7
3 -9.8 -14.2 -3.7 -3.7 -19.3 OFF
1 -17.9 -0.4 -11.9 -17.9 -27.5 OFF
4 2 -19.7 -2.2 -13.7 -19.7 -4.7 OFF
3 -17.9 -0.4 -11.9 -17.9 -27.5 OFF
Table 11: UE relative code domain power nominal ratios (Table 5.2D.7 of TS 34.121 [1])
ela e ode ao A DO el a A e 10 e e
Nominal CDP ratio Accuracy (dB)
>-10dB +1.7
-10dBto>-15dB +2.3
-15dB to >-20 dB +2.9
Table 12: UE relative code domain power accuracy test requirements (Table 5.2D.8 of TS 34.121 [1])
Fixed Reference Channels (FRC H-Set 1, QPSK version), RADIO BEARER SETUP
message, sub-test 1, downlink physical channels, and serving cell are configured in
R&S®CMU200 as specified in section 2.1 with exception of RADIO BEARER SETUP
message in Table 13.
onte of RADIO BEARER P essage: A O D ana DPA
Information Element Value/Remark
UL Transport channel information for all transport channels
-2 bit CTFC 3
- Power offset Information
- CHOICE Gain Factors Signalled Gain Factors
- CHOICE mode FDD
- Gain factor B¢ Value used in test: see Table 5
- Gain factor Rd Value used in test: see Table 5
Note: All other 2 bit CTFC values use computed gain factors as in the default message
Tablel3: Contents of RADIO BEARER SETUP message: AM or UM (Test Loop Mode 1) (Table5.2D.2
and Table 5.13.2B.3 of TS 34.121 [1])
In 3GPP TS 34.121 V8.7.0, UE relative code domain power accuracy for HS-DPCCH
and E-DCH is measured at UE power level of 15 dBm + 2 dB. In 3GPP TS 34.121
V8.6.0 and previous releases, UE relative code domain power accuracy for HS-
DPCCH and E-DCH is measured at maximum output power as specified in section 2.2.
Configuration and *.sav file for this test case are based on TS 34.121 V8.7.0 [1].
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A HSUPA call is established. The UE power is set to be 15 dBm + 2 dB by referring to
Figure 10.

Configuration in R&S®CMU200:

BS Signal Settings = TPC Pattern Config = TPC Pattern Set 2 Set 1

BS Signal Settings = TPC Pattern Config. = Set 1 - Pattern Type - Closed Loop
BS Signal Settings = TPC Pattern Config. = Set 1 = UL Target Power = 15.0 dBm

E-TFCI transmitted by the UE is verified and confirmed to be equal to the target E-TFCI
in Table 5. UE is failed if the E-TFCI transmitted by the UE is not equal to the traget E-
TFCI.

Measurement result for E-TFCI is available in HSUPA E-AGCH in R&S®CMU200.

Configuration in R&S®CMU200:
Menus - Receiver Quality = Applic. 2 2 HSUPA E-AGCH

Figure 7(a) shows the E-TFCI transmitted by the UE.

Alternating “0” and “1” TPC commands are sent in the downlink so as to satisfy the
condition of obtaining TPC_cmd = 0.

Configuration in R&S®CMU200:

BS Signal Settings = TPC Pattern Config = TPC Pattern Set = Set 1
BS Signal Settings = TPC Pattern Config. = Set 1 = Pattern Type - Alternating 0, 1

2] WCDMA Fop ™" power EARER ] Coe

LA = TPC Pattern Configuration wicoma Foo [ (9133
|Set 1iPattern Type | Power
4]
TEC Algorithm Algorithm 2 l’ip{_{ll-
TR Step Size 1 e cation
TRPC PatternSet | Set 1 o
rigger
Test Step Precon | Auto ﬁgagl T

TestStepEFGH| Segmentation Off

UE Signal
Pattern Type || Alternating 0, 7 | Ang.Set.
LEFEs: Fattemn 01 bin A [HsuPa
LIE Powves == 3:'95-5;;
St
rSetd
rSetd
FSets

RE RF RE Test Step |TPC Pattern| TPC Pattern| Activaie IMenus
Channell Frequency| Freq.Offset Precond. Config. Setup! Pattern|

Figure 10: Alternating “0” and “1” TPC pattern configuration
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A repeating pattern with alternating value of Absolute Grants of sub-test 1 and Absolute
Grant Index of Zero_Grant is generated.

Configuration in R&S®CMU200:
BS Signal 2 HSUPA 2 E-AGCH -2 AG Pattern 2 Pattern Length = 2
BS Signal 2 HSUPA - E-AGCH - AG Pattern = AG Index =0 20

@ WCDMA FDD Ba:nd Code Domain Pwr. :_
B WCDMArDD Connection Control [ PS: | Established | CS:
—Setup [HSUPA/E-AGCHIAG Pattern/AG Index | =
*HSDPA HS-DSCH
HSUPA
Default Settings ]
TTI Mode 10 s
RLCPDU Size 336
E-AGCH
Frimary UE-D AAAR
Secondary LE-ID 1284 =
= AG Pattern
Fattern Length 2
AG Index 0
A5 SCOPE (v:PerHARARrs) LI [
AGID Type v secorceryD) L1 O
AG Pattern Repetition Continuous
Activate Pattern
Connection | Handover | UE Signal BS Signal | Hetwork | AFIRF@" Sync. | El 2 I

Figure 11: E-AGCH AG pattern configuration

The UE relative code domain power accuracy for HS-DPCCH and E-DCH is repeated
with different combinations of B values for sub-test 2, 3 and 4 as specified in Table 5.

Measurement result for UE relative code domain power accuracy with HS-DPCCH and
E-DCH is available in CDP/Relative in R&S®CMU200.

Configuration in R&S®CMU200:
Menus - Code Dom. Power = Applic. 1 - CDP/Relative

Figure 12(a) shows the UE relative code domain power accuracy for HS-DPCCH and
E-DCH measurement result.
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@ WCDMA FDD Balnd Code Domain Pwr. gy

Connect
Control

Max.Level + 0.0 dBm Laow naize Freq.Offset: + 0.000 kHz ChanJ/Freq. 9612 119224 MHz CDP
on @ - rott @ —- jott B i Off LE-Power [dBm] E_Relatwe
s 1 2 ] El
+16 Applic. 1
+14 Applic. 2
+12
] g 10 15 0 25 a0 35 40
4 @ - I Oft [1 Fp— 1 Off |2 i Off E-DPCCH [dE]
5 1 2 | E
-8 UE Signal
-10 Anaset
-12
HSUPA
] g 10 15 ] 25 a0 35 40 B Sig. Ly,
HSDPA
DPCCH CPDCH H5-DPCCH E-DRCCH E-DPDiCH1 E-CPDICHZ BS Si |
. Igna
Meas.Font1| -93 a8 -66u8 -33a8 -73a8 -187 aB — Settiﬁgs
Meas.Point2 | =127 a8 -98d8 -67da8 -104d8 -27 a8 _—
Lz P 2 93y -66d8 -33d8 -73dB -187 4B = | Display
B Trigger Source - S -_— -_— - Marker
Frame |
Trigger Trigger | Trigger Trigger Trigger Menus
Source Lewvel Slope Slot Delay| Delay Offs.

Figure 12(a): UE relative code domain power accuracy for HS-DPCCH and E-DCH measurement result

It is recommended to use frame trigger for UE relative code domain power accuracy
with HS-DPCCH and E-DCH.

Configuration in R&S®CMU200:
Trigger = Trigger Source 2 Frame

The number of symbols displayed in the graph can be configured by changing the
Measure Length in R&S®CMU200 as shown in Figure 12(b).

Configuration in R&S®CMU200:
Menus - Code Dom. Power = Applic. 1 - CDP/Relative
CDP Relative 2 40.0

Position of the measurement points can be configured by changing the Measure Points
in R&S®CMU200.

Configuration in R&S®CMU200:

Menus - Code Dom. Power = Applic. 1 - CDP/Relative
CDP/Relative = Measure Points = Measure Point 1 = 14.5
CDP/Relative = Measure Points = Measure Point2 = 15.5
CDP/Relative = Measure Points = Measure Point 3 = 30.5

The upper diagram of the measurement result shows the UE-Power, which matches
transmit power profile in Figure 8. The lower diagram can display either DPCCH,
DPDCH1, HS-DPCCH, E-DPCCH, E-DPDCH1 or E-DPDCH2 by changing Diagram

Type.
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Configuration in R&S®CMU200:

Menus - Code Dom. Power = Applic. 1 - CDP/Relative

Diagram Type - DPCCH, DPDCH1, HS-DPCCH, E-DPCCH, E-DPDCH1 or
E-DPDCH2

Band ) [CMoFF] &
@ WCDMA rpp "™ Code Domain Puwr. [Hstea gz:?:;t |

MaxLevel +00 dBm  Lownoise  FreqOffset + 0000 kHz  Chan/Freg: 9512 (19224 MHz
u .
o @ - rott @ —- jott B i Off LE-Power [dBm] N Relative A
+15 [12] H
+16 Applic. 1
+14 Applic. 2
+12
0 5 10 15 20 25 30 35 a0 Trigger
4 B - sort @ - jotf B - 1 Off E-DPCCH [9E] | __AnaLev. |
5 1 2] E
-8 UE Signal
-10 Anaset
12
HSUPA
] 5 10 15 70 25 30 35 a0 B Sig. Lvl,
HEDPA
DFCCH DFDCH HS-DPCCH E-DPCCH E-DPDCH1 E-DFDCHZ BS Si |
Meas.Port1| -93¢8 -66¢8 -33¢8 -73¢8 -188 B — Sett:ﬁ::
hiezs Foint2 | - 12686 a8 -98d8 -67 48 -105a8 -22T uB _—
Meas Point3| -93d8 -66d8 -33d8 -7.3dB -18T uB —

Chines m
B Measure Length |

L 400]

heas. Point 4 —_— — JE— _— _—

AR Stop Diagram
(e Condition I TzEeI

Figure 12(b): CDP Relative diagram configuration

The span of X and Y scale of both diagrams can be configured by changing the Scale
X and Scale Y in R&S®CMU200 as shown in Figure 14(b).

Configuration in R&S®CMU200:

Display - UE-Power Scale Y - 10 dBm
Display = E-DPCCH Scale Y - 10 dB
Display - UE-Power Scale X - Start 2 0
Display - UE-Power Scale X - Span - 40
Display - E-DPCCH Scale X = Start 20
Display = E-DPCCH Scale X - Span - 40
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Band ) [CMoFF] &
@ WCDMA rpp "™ Code Domain Puwr. [Hstea gz:?:;t

Max.Level + 0.0 dBm Low noige Freq.Offset: + 0.000 kHz ChanJ/Freq: 9612 119224 MHz cDpP
P rott @ —- rotft B 1 Off UE-Power [dBm] ﬁRelatwe
12 ] H

+15 :
15 Applic. 1
+14 Applic. 2
+12
0 5 10 15 20 25 30 35 a0 Trigger
4 B - jott @ - jotf B - 1 Off E-DPCCH [dp] | Ana.Lev. |
5 1 2| El
-6 UE Signal
-10 AnaSet.
12
HSUP4
] 3 10 15 70 25 30 35 a0 | B3 Sig Lyl
HSDPA,
DPCCH CPDCH H5-DPCCH E-DRCCH E-DPDiCH1 E-CPDICHZ ;
BS Signal

Meas. Paint 1 -9348 -66de -33u8 -T7.3d48 -187 uB —_—
hiezs Foint2 | - 12686 a8 -98d8 -67 48 -105a8 -22T uB —_—
Meas. Point 3 -893d6 -66¢5 -33d8 -73dB -188dB -—

UE-Power || JUE-Power E-DPCCH E-DPCCH Default Menus
Scale X Scale Y Scale X Scale ¥ Scale

Figure 12(c): Span of X and Y scale configuration

Settings
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E-DCH category 1 to 6
N

For sub-test 1, recall HSUPATx1.sav and establish CS call.

For sub-test 2, recall HSUPATx2.sav and establish CS call.
For sub-test 3, recall HSUPATx3.sav and establish CS call.

For sub-test 4, recall HSUPATx4.sav and establish CS call.

For sub-test 5, recall HSUPATx5.sav and establish PS call.
UE Signal = HSUPA - Maximum Channelization Code = 1xSF4

Modify the following configurations for all the above *sav files:

BS Signal 2 HSUPA 2 E-AGCH -2 AG Pattern - Pattern Length = 2

BS Signal 2 HSUPA 2 E-AGCH 2 AG Pattern -2 AG Index -0 20 (sub-test
1), 0 12 (sub-test2), 0 15 (sub-test3),0 17 (sub-test4)

Trigger = Trigger Source = Frame

The TPC setting is available at:
BS Signal Settings = TPC Pattern Setup - Set 1 (closed loop), Set 4
(Alternating 0, 1)

The measurement result is available at:
Menus - Receiver Quality - Applic.2 - HSUPA E-AGCH
Menus - Code Dom. Power = CDP/Relative
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2.4 Spectrum Emission Mask with E-DCH (5.9B)

Spectrum emission mask of the UE applies to frequencies between 2.5 MHz and
12.5 MHz away from the UE centre carrier frequency. The out of channel emission is
specified relative to the RRC filtered mean power of the UE carrier. This test applies to
all FDD UE of Release 6 and later releases that support HSDPA and E-DCH.

This test verifies that the power of UE emission does not exceed the limit in Table 14
even in the presence of the E-DCH for all values of Bc, Bd, Bus, Bec @nd PBeg as specified
in Table 5. The maximum output power with HS-DPCCH and/or E-DCH is specified in
section 2.2. Excess emission increases the interference to other channels or to other
systems.

Table 14, 14(a), 14(b) and 14(c) show the spectrum emission mask requirement and
additional spectrum emission limits. Af is the separation between the carrier frequency
and the centre of the measurement bandwidth. The minimum requirement is calculated
from the relative requirement or the absolute requirement, whichever is the higher
power.

Spectrum Emission Mask Requirement

Minimum requirement
Af in MHz Measurement bandwidth
Relative requirement Absolute requirement
25-35 —335-15) 2 _o5|laee -69.6 dBm 30 kHz
MHz
Af
35-75 -33.5-1|——-35|ldBc -54.3 dBm 1 MHz
MHz
75-85 {— 37.5—10.(A—f—7.5]} dBc 54.3 dBm 1 MHz
MHz
85-125 -47.5 dBc -54.3 dBm 1 MHz

Table 14: Spectrum emission mask requirement (Table 5.9B.3 of TS 34.121 [1])

Additional spectrum emission limits for Bands II, IV, X

Af in MHz Frequency offset of measurement Additional requirements | Measurement bandwidth
filter centre frequency, f_offset Band Il, IV, X
2.5 MHz < Af < 3.5 MHz 2.515 MHz < f_offset < 3.485 MHz -15 dBm 30 kHz
3.5 MHz < Af<12.5 MHz 4.0 MHz < f_offset < 12.0 MHz -13 dBm 1 MHz

Table 14(a): Additional spectrum emission limits for Bands Il, IV, X (Table 5.9B.3A of TS 34.121 [1])

Additional spectrum emission limits for Band V

Af in MHz Frequency offset of measurement Additional requirements Measurement bandwidth
filter centre frequency, f_offset Band V
2.5 MHz < Af < 3.5 MHz 2.515 MHz < f_offset < 3.485 MHz -15 dBm 30 kHz
3.5 MHz < Af<12.5 MHz 3.55 MHz < f_offset < 12.45 MHz -13 dBm 100 kHz

Table 14(b): Additional spectrum emission limits for Bands V (Table 5.9B.3B of TS 34.121 [1])
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Additional spectrum emission limits for Bands XII, XIlI, XIV

Af in MHz Frequency offset of measurement Additional requirements | Measurement bandwidth
filter centre frequency, f_offset Band XII, X, XIV
2.5 MHz < Af < 2.6 MHz 2.515 MHz < f_offset < 2.585 MHz -13 dBm 30 kHz
2.6 MHz < Af < 12.45 MHz 2.65 MHz < f_offset < 12.45 MHz -13 dBm 100 kHz

Table 14(c): Additional spectrum emission limits for Bands XII, XIIl, XIV (Table 5.9B.3C of TS 34.121
(1

Fixed Reference Channels (FRC H-Set 1, QPSK version), RADIO BEARER SETUP
message, sub-test 1, downlink physical channels, and serving cell are configured in
R&S®CMU200 as specified in section 2.1. A HSUPA call is established. Maximum
output power in UE is set as specified in section 2.2.

The spectrum emission mask with E-DCH is repeated with different combination of (3
values as specified in Table 5.

Measurement result for spectrum emission mask with E-DCH is available in Emission
Mask in R&S®CMU200.

Configuration in R&S®CMU200:
Menus 2 Spectrum - Application = Emission Mask

Figure 13 shows the spectrum emission mask with E-DCH measurement result.

Band EEISER &
(2% WCDMA rop ™" spectrum =R 1 S

dB  Maxlevel Auto Low noise Freq Offset: + 0000 kHz ChanJ/Freg: 9612 119224 MHz Emission
w P 1 Off 1 f Off B - f Off Mask
Current
-10 Appli-
-20 cation
-30
Trigger
Ana Lev.
Analyzer
o Settings
50 HSUPA
BS Sig. Lyl
-90 HSDPA
I—12.DDD —3.5!:":: I—?.SDD —4.00!:: | |—2.515 0 2.515I | I4.|:||:||:| ?.sncll :":E.SIZIIII 12.|:n:n:|| ——
| I | | I | | | B Signal
Margin of © t .
|-121/-121] -82 -66 Mwdnsfourent | _56' 75 -102-10.2 | Settings
Current Awerage Mz Shin,
Ref.Power|  19.4 dBm 19.4 4Bm 19.4 4Bm Marker

Statistic Count
LIE F'Dwerl 1970 dBm  Cutof Tolerancel 0.00 %
- I Code Dom. Receiver -
Power | Mndulatmnl Spectrum Power Guality Audio |W

Figure 13: Spectrum emission mask measurement result
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E-DCH category 1 to 6
N

For sub-test 1, recall HSUPATx1.sav and establish CS call.
For sub-test 2, recall HSUPATx2.sav and establish CS call.
For sub-test 3, recall HSUPATx3.sav and establish CS call.
For sub-test 4, recall HSUPATx4.sav and establish CS call.

For sub-test 5, recall HSUPATx5.sav and establish PS call.
UE Signal = HSUPA - Maximum Channelization Code = 1xSF4

The TPC setting is available at:

BS Signal Settings = TPC Pattern Setup = Set 1 (closed loop), Set 2 (TPC_cmd =
+1 command) or Set 3 (TPC_cmd = -1 command)

BS Signal Settings = Activate Pattern (for Set 2 and Set 3)

The measurement result is available at:
Menus - Receiver Quality - Applic.2 > HSUPA E-AGCH
Menus - Spectrum = Emission Mask
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2.5 Adjacent Channel Leakage Power Ratio (ACLR)

with E-DCH (5.10B)

ACLR is defined as the ratio of the RRC filtered mean power centred on the assigned
channel frequency to the RRC filtered mean power centred on an adjacent channel
frequency. Excess ACLR increases the interference to other channels or to other
systems. This test applies to all FDD UE of Release 6 and later releases that support
HSDPA and E-DCH.

This test verifies that the power of UE emission does not exceed the limit in Table 15

for all values of Bc, Bd and Bus, Pec @and Peg as specified in Table 5. The maximum
output power with E-DCH is specified in section 2.2.

A\ »

Power Class UE channel ACLR limit
3 +5 MHz or -5 MHz 32.2dB
3 +10 MHz or —10 MHz 42.2dB
4 +5 MHz or -5 MHz 32.2dB
4 +10 MHz or —10 MHz 42.2dB

Table 15: UE ACLR (Table 5.10B.2 of TS 34.121 [1])

Fixed Reference Channels (FRC H-Set 1, QPSK version), RADIO BEARER SETUP
message, sub-test 1, downlink physical channels, and serving cell are configured in
R&S®CMU200 as specified in section 2.1. A HSUPA call is established. Maximum
output power in UE is set as specified in section 2.2.

The ACLR with HS-DPCCH is repeated with different combination of B values as
specified in Table 5.

Measurement result for ACLR with E-DCH is available in ACLR Filter in R&S®CMU200.

Configuration in R&S®CMU200:
Menus - Spectrum - Application = ACLR Filter
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Figure 14 shows the ACLR with E-DCH measurement result.

Band Connect
@ WCDMA FDD | Spec”um SDPA, Control

dBm Max Level Auto Low rnoise ChanJFreg. 9612 /189224 MHz ACLR
- Freq.Cffset: + 0.000 kHz -
e Current Filter
+30 [

+20 i Appli-
110 cation
0 P 4 heas. Length
-1 4 4 I =~ | Trigger
-20 S ’ » , LE Power Agg. Lew.
32 Analyzer
- |'| |'| Statistic Count Settings
-2 -1 0 1 2  Ch | 000w | —
out of Tolerance |  HSUPA
- 1000 MHz - 500 WMHz 0 MHz +500 MHZ  + 1000 MHz BS Sig. Lyl
-49.1 -348 +245dBm -338 -518  ACLR (Peat) curr I | ISR
-55.8 -383 +192d8m| -382 -86.0 ACLR (RMS) Curr. O BS Signal
Settings
-56.1 -388 Al -382 -566.0 ACLR(RMS) Avg. _—
-469 = -326 ‘A -320  -454  ACLR (Peak) iax
-557 -377 dB -369 -550  ACLR (RMS) Max.

ACLR ACLR Emission Menus
Filter FFT/OBW Mask

Figure 14: ACLR with E-DCH measurement result
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E-DCH category 1 to 6

For sub-test 1, recall HSUPATx1.sav and establish CS call.
For sub-test 2, recall HSUPATx2.sav and establish CS call.
For sub-test 3, recall HSUPATx3.sav and establish CS call.
For sub-test 4, recall HSUPATx4.sav and establish CS call.
For sub-test 5, recall HSUPATx5.sav and establish PS call.

UE Signal = HSUPA 2 Maximum Channelization Code - 1xSF4

The TPC setting is available at:

BS Signal Settings = TPC Pattern Setup = Set 1 (closed loop), Set 2 (TPC_cmd =
+1 command) or Set 3 (TPC_cmd = -1 command)

BS Signal Settings = Activate Pattern (for Set 2 and Set 3)

The measurement result is available at:
Menus - Receiver Quality - Applic.2 2 HSUPA E-AGCH
Menus -2 Spectrum - ACLR Filter
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2.6 Relative Code Domain Error with HS-DPCCH and

E-DCH (5.13.2B)

Relative code domain error for every non-zero beta code in the domain measures the
ratio of the mean power of the projection onto the non-zero beta code to the mean
power of the non-zero beta code in the composite reference waveform. The
measurement interval is one timeslot except when the mean power between slots is
expected to change, whereupon the measurement interval is reduced by 25 us at each
end of the slot.

Relative code domain error is affected by both the spreading factor and beta values of

the various code channels in the domain. Effective Code Domain Power (ECDP) for

each used code k is defined using Nominal CDP ratio as specified in TS 25.101 [4].
ECDPy = (Nominal CDP ratio) + 10 * log 10 (SFy / 256)

Relative Code Domain Error is not applicable when either or both the following channel
conditions occur:

i) ECDP of any code channel is < -30 dB

i) Nominal code domain power of any code channel is < -20 dB
Relative code domain error considers only code channels with non-zero beta in the
composite reference waveform and does not apply to PRACH preamble and message
parts. This test applies to all FDD UE of Release 6 and later releases that support
HSDPA and E-DCH.

Table 16, 17 and Table 18 show the parameters for relative code domain error with
HS-DPCCH and E-DCH, nominal ECDP ratios and relative code domain error test
requirement respectively. Relative code domain error shall meet the test requirements
in Table 18 for parameters specified in Table 16.

Paramete O ela e code doma erro DP andad D,
Parameter Unit Level

UE output power dBm >-20

Operating conditions Normal conditions

Power control step size dB 1

Measurement period* PRACH Chips 3904 .

Any DPCH From 1280 to 2560
Notes:

1. Less any 25 ps transient periods

2. The longest period over which the nominal power remains constant

Table 16: Parameters for relative code domain error with HS-DPCCH and E-DCH (Table 5.13.2B.2 of
TS 34.121 [1])
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0 a DP ratio
Sub-test in Table 5 Code Nominal Code Domain Power Spreading factor Nominal ECDP

DPCCH -18.5 256 -18.5

DPDCH -15.8 64 -21.8

1 HS-DPCCH -12.5 256 -12.5
E-DPCCH -16.5 256 -16.5

E-DPDCH -0.5 4 -18.6

DPCCH -14.0 256 -14.0

DPDCH -6.0 64 -12.0

2 HS-DPCCH -8.0 256 -8.0
E-DPCCH -8.0 256 -8.0

E-DPDCH -4.1 4 -22.2

DPCCH -14.6 256 -14.6

DPDCH -19.1 64 -25.1

HS-DPCCH -8.6 256 -8.6

3 E-DPCCH -8.6 256 -8.6
E-DPDCH1 -4.7 4 -22.8

E-DPDCH2 -4.7 4 -22.8

DPCCH -19.7 256 -19.7

DPDCH -2.2 64 -8.2

4 HS-DPCCH -13.7 256 -13.7
E-DPCCH -19.7 256 -19.7

E-DPDCH -4.7 4 -22.8

Table 17: Nominal ECDP ratios (Table 5.13.2B.8 of TS 34.121 [1])

Relative code domain error te eq eme
ECDP (dB) Relative code domain error (dB)
-21 < ECDP <-155
-30<ECDP<-21 <-36.5- ECDP
ECDP < -30 No requirement

Table 18: Relative code domain error test requirement (Table 5.13.2B.9 of TS 34.121 [1])

Fixed Reference Channels (FRC H-Set 1, QPSK version), RADIO BEARER SETUP
message, sub-test 1, downlink physical channels, and serving cell are configured in
R&S®CMU200 as specified in section 2.1 with exception of RADIO BEARER SETUP
message in Table 13.

In 3GPP TS 34.121 V8.7.0, relative code domain error with HS-DPCCH and E-DCH is
measured at UE power level of 15 dBm £ 2 dB and -18 dBm % 2 dB. In 3GPP TS
34.121 V8.6.0 and previous releases, relative code domain error with HS-DPCCH and
E-DCH is measured at maximum output power as specified in section 2.2 and -18 dBm
+ 2 dB. Configuration and *.sav file for this test case are based on TS 34.121 V8.7.0

[1].

A HSUPA call is established. The UE power is set to be 15 dBm + 2 dB by referring to

Figure 10.
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Relative Code Domain Error with HS-DPCCH and E-DCH (5.13.2B)

Configuration in R&S®CMU200:

BS Signal Settings = TPC Pattern Config = TPC Pattern Set = Set 1

BS Signal Settings = TPC Pattern Config. = Set 1 = Pattern Type - Closed Loop
BS Signal Settings = TPC Pattern Config. = Set 1 = UL Target Power - 15.0 dBm

E-TFCI transmitted by the UE is verified and confirmed to be equal to the target E-TFCI
in Table 5. UE is failed if the E-TFCI transmitted by the UE is not equal to the traget E-
TFCI.

Measurement result for E-TFCI is available in HSUPA E-AGCH in R&S®CMU200.

Configuration in R&S®CMU200:
Menus - Receiver Quality = Applic. 2 2 HSUPA E-AGCH

Figure 7(a) shows the E-TFCI transmitted by the UE.

The relative code domain error measurement is repeated with UE power level of
-18 dBm with £2 dB tolerance. These settings can be configured in R&S®CMU200 by
referring to Figure 10.

Configuration in R&S®CMU200:
BS Signal Settings = Set 1 = Pattern Type - Closed Loop
BS Signal Settings = Set 1 = UL Target Power - -18.0 dBm

The relative code domain error measurement is repeated with different combinations of
B values for sub-test 2, 3 and 4 as specified in Table 5 at UE power level of
15 dBm +2 dB and -18 dBm with +2 dB tolerance.

Measurement result for relative code domain error with HS-DPCCH and E-DCH is
available in CDE Relative in R&S®CMU200.

Configuration in R&S®CMU200:
Menus - Code Dom. Power = Applic. 2 - CDE/Relative
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Figure 15 shows the relative code domain error with HS-DPCCH and E-DCH
measurement result.

Band . INEHISER] & Connect
He =,
@ WCDMA roD | Code Domain Pwr. [Eetes & B Control
dE  Maxlevel Auto Laow naize Freq.Offset: + 0.000 kHz ChanJ/Freq. 9612 119224 MHz CDE
R { Off 9 — { Ot B — ot Relative
Applic. 2
Applic. 1

CDE DPCCH DPDCH1  HS-DPCCH E-DPCCH  E-DPDCH1 E-DPDCHZ E-DPDCH3  E-DPDCH4 Ana.Set.
LIE Signal
DRCCH  DPDCH1 HEDPCCH EDPCCH EDFPDCH1 EDPDCHZ EDFDCH3 EDFDCH4 HSUPA
CDEI -410| -31.0 -509 -36.0 -431 -— -— ——— [dB] B Sig. Lvl,
HSDPA
ECOR| - 192 -217 -132 -173 -185 -— -— === [dEl BS Signal
5F| 256 64/ 256 256 I e Settings
. Marker
B Trigger Source
Frame
Trigger Trigger Trigger Trigger Trigger IMenus
Source Lewvel Slope Slot Delay| Delay Offs.

Figure 15: Relative code domain error with HS-DPCCH and E-DCH measurement result

It is recommended to use frame trigger for UE relative code domain power accuracy
with HS-DPCCH and E-DCH.

Configuration in R&S®CMU200:
Trigger =2 Trigger Source =2 Frame

Depending on the values of gain factors, measurement threshold may require
adjustment.

Configuration in R&S®CMU200:
UE Signal - Measurement Settings - Threshold 2 -10 dB
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Relative Code Domain Error with HS-DPCCH and E-DCH (5.13.2B)

WCDMA FDD Balnd Code Domain Pwr '_h ’

B WCDMAFrD Connection Control Jg° PS:| Established (CS:| Connected

]
[Mith Origin Offset
Al Slots

Figure 16: Measurement threshold configuration
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Relative Code Domain Error with HS-DPCCH and E-DCH (5.13.2B)

ﬂ E-DCH category 1 to 6
N

For sub-test 1, recall HSUPATx1.sav and establish CS call.
For sub-test 2, recall HSUPATx2.sav and establish CS call.
For sub-test 3, recall HSUPATx3.sav and establish CS call.
For sub-test 4, recall HSUPATx4.sav and establish CS call.

For sub-test 5, recall HSUPATXx5.sav and establish PS call.
UE Signal = HSUPA - Maximum Channelization Code = 1xSF4

Modify the following configuration for all the above *sav files:
Trigger = Trigger Source = Frame

The TPC setting is available at:
BS Signal Settings = TPC Pattern Setup - Set 1
BS Signal Settings = Set 1 - UL Target Power - 15.0 dBm or -18.0 dBm

The measurement result is available at:
Menus - Receiver Quality - Applic.2 - HSUPA E-AGCH
Menus - Code Dom. Power = Applic. 2 - CDE/Relative
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3 Rel-6 Performance Requirements

3.1 Generic Call Setup for Performance Requirements

All parameters of performance requirements are defined using the UL reference
measurement channel (RMC) 12.2 kbps and Fixed Reference Channels (FRC H-Set 1,
QPSK) as specified in TS 34.121 Annex C.11 unless stated otherwise. Loopback test
mode 1 as specified in 5.3.2.3 and 5.3.2.6 of TS 34.109 [2] is used for looping back
both the 12.2 kbps RMC and HSDPA to E-DCH. E-DCH call is setup according to 7.3.9
of TS 34.108 [3]. Table 2 shows the UL RLC SDU size for E-DCH performance
requirements supported by R&S®CMU200. A HSUPA call is configured in
R&S®CMU200 as shown in Figure 1(a) and 1(b).

UE output power for all performance requirements shall be greater than -10 dBm
unless stated otherwise.

Configuration in R&S®CMU200:

BS Signal = TPC Settings - TPC Algorithm - Algorithm 1

BS Signal - TPC Settings - TPC Step Size - 1 dB

BS Signal - TPC Settings - TPC Pattern Setup = Set 1

BS Signal - TPC Settings = Set 1 - Pattern Type - Closed Loop
BS Signal = TPC Settings = Set 1 = UL Target Power - 0.0 dBm

UL RLC SDU size is configured in R&S®CMU200 according to Table 2.

Configuration in R&S®CMU200:

BS Signal = Circuit Switched = RMC Settings = HSPA - HSUPA UL RLC SDU Size
- 2936 Bit (for section 3.2, 3.3, 3.6 and 3.7) or 5872 Bit (for section 3.4, 3.5, 3.8 and
3.9) or 8808 Bit (for section 3.10 and 3.11)

RADIO BEARER SETUP message in 9.2.1 of TS 34.108 [3] as shown in Table 19 and
Table 20 are used to configure E-DCH call.

onte of RADIO BEARER P e age: A 0 e 00p ode

Information Element Condition Value/remark Version

- Power offset information

- CHOICE Gain Factors Signalled Gain Factors
- CHOICE mode FDD
- Gain factor fc 8
- Gain factor pd 15

Table 19: Contents of RADIO BEARER SETUP message: AM or UM (Test Loop Mode 1) (Subset of
9.2.1 of TS 34.108 [3])
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onte of RADIO BEARER P e age: A 0 D and DPA
Information Element Condition Value/remark Version
- RLC PDU size 336 bits
CHOICE channel requirement Uplink DPCH info Eg:g and earlier
- Power Control Algorithm Algorithm1
- TPC step size 0(1dB)
- Anck 3
- Anack 3
- Ack-Nack repetition factor 1
E-DCH info Al, A2
- E-DPCCH info
- Happy bit delay condition 100 ms
- E-DPDCH info Al
- E-TFCI table index 0
- E-DCH minimum set E-TFCI 9
- Reference E-TFCls 1E-TFCI
- Reference E-TFCI 11
- Reference E-TFCI PO 4
- Maximum channelisation codes 2sf4
- PLnon-max 0.84
- E-DPDCH info A2
- E-TFCI table index 0
- E-DCH minimum set E-TFCI 9
- Reference E-TFCls 2 E-TFCI
- Reference E-TFCI 11
- Reference E-TFCI PO 4
- Reference E-TFCI 83
- Reference E-TFCI PO 16
- Maximum channelisation codes 2sf2 and 2sf4
- PLnon-max 0.84
Downlink HS-PDSCH Information
- Measurement Feedback Info
- CHOICE mode FDD
- CQI Feedback cycle, k 2ms
- CQI repetition factor 1
“Acql i elatve powe offset
power offset)
- Scheduled Transmission configuration Al, A2
S raision ran
- Serving Grant Not present

Notes:
Condition Al: not using E-DCH 4 codes
Condition A2: using E-DCH 4 codes

Table 20: Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA) (Subset of

9.2.1 of TS 34.108 [3])
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Configuration in R&S®CMU200:

BS Signal 2 HSUPA - RLC PDU Size > 336

BS Signal 2 HSDPA HS-DSCH - CQI Feedback Cycle - 2 ms

BS Signal 2 HSDPA HS-DSCH -2 CQI Repetition Factor =2 1

BS Signal 2 HSDPA HS-DSCH -2 ACK/NACK Repetition Factor 2 1

BS Signal 2 HSDPA HS-DSCH - Channel Configuration Type - Fixed Reference
Channel

BS Signal 2 HSDPA HS-DSCH - Fixed Reference Channel 2 H-Set Selection - H-
Set 1 QPSK

UE Signal = HSUPA -2 E-TFCI Table Index 20

UE Signal - HSUPA -2 Minimum Set E-TFCI =9

UE Signal - HSUPA - Happy Bit Delay Condition - 100 ms

UE Signal = HSUPA - Puncturing Limit PLnon-max - 0.84

UE Signal = HSUPA - Maximum Channelisation Code - 2xSF4 (for E-DCH
category 1 to 5) or 2xSF2 and 2xSF4 (for E-DCH category 6)

UE Signal = HSUPA - Initial Serving Grant 2 Value - Off

UE Signal = HSUPA - HSUPA Gain Factors = Number of Reference E-TFCIs =2 1
(for E-DCH category 1 to 5) or 2 (for E-DCH category 6)

UE Signal - HSUPA > Reference E-TFCI 1...4 - 11 (for E-DCH category 1 to 5) or
11 83 (for E-DCH category 6)

UE Signal = HSUPA - Reference E-TFCI Power Offset - 4 (for E-DCH category 1 to
5)or4 16 (for E-DCH category 6)

UE Signal - UE Gain Factors - Packet Data = HSDPA / HSUPA 2 psc 28

UE Signal = UE Gain Factors - Packet Data 2 HSDPA / HSUPA 2 gd - 15

UE Signal = UE Gain Factors - Packet Data 2 HSDPA / HSUPA -2 4ACK 2 3

UE Signal - UE Gain Factors - Packet Data - HSDPA / HSUPA - ANACK -2 3
UE Signal - UE Gain Factors = Packet Data - HSDPA / HSUPA -2 ACQI =25

These settings can be configured in R&S®CMU200 by referring to Figure 2(a), 2(b),
2(c) and 3(a).

Table 21 shows the downlink physical channels for E-DCH single link performance
tests for subclauses 10.2.1, 10.3.1, 10.4.1 and 10.4.1A as specified in Table E.5A.2 of
TS 34.121 [1].

Ble P a annel paramete 0 D gle perfo ance
Parameter during measurement | Unit | Value

P-CPICH_Ec/lor dB -10

P-CCPCH and SCH_Ec/lor dB -12

PICH_Ec/lor dB -15

HS-PDSCH dB | -3 (Note 1)

HS-SCCH_1 dB | -7.5 (Note 2)

DPCH_Ec/lor dB -10

E-AGCH dB Test specific (Note 3)

E-HICH dB Test specific (Note 4)

E-RGCH dB Test specific (Note 4)

do_ | Necessany power e it o it paer Specia
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Notes:

1. During TTls, in which the HS-PDSCH is not allocated to the UE via HS-SCCH signalling, the HS-PDSCH
shall be transmitted continuously with constant power

2. During TTls, in which the HS-SCCH is not allocated to the UE the HS-SCCH shall be transmitted
continuously with constant power.

3. Test specific value or -20 dB is used

4. Test specific value or DTX'd is used.

Table 21: Downlink physical channel parameters for E-DCH single link performance tests (Table

E.5A.2 of TS 34.121 [1])

Configuration in R&S®CMU200:

BS Signal - Node-B Settings - Level Reference - Output Channel Power (lor)

BS Signal - Downlink Physical Channels 2 P-CPICH - -10.0 dB

BS Signal - Downlink Physical Channels - P-SCH 2 -15.0 dB

BS Signal - Downlink Physical Channels - S-SCH 2 -15.0 dB

BS Signal - Downlink Physical Channels - P-CCPCH - -12.0 dB

BS Signal - Downlink Physical Channels - PICH - -15.0 dB

BS Signal - Downlink Physical Channels - DPDCH Level Config 2 -10.0 dB

BS Signal - Downlink Physical Channels - HSDPA Channels - On

BS Signal - Downlink Physical Channels - HS-SCCH - HS-SCCH#1 > Level 2>
-7.5dB

BS Signal - Downlink Physical Channels - HS-SCCH - HS-SCCH#2 -2 Level =2 Off
BS Signal - Downlink Physical Channels - HS-SCCH - HS-SCCH#3 2 Level =2 Off
BS Signal 2 Downlink Physical Channels 2 HS-SCCH - HS-SCCH#4 -2 Level 2 Off
BS Signal = Downlink Physical Channels 2 HS-SCCH - HS-SCCH Selection =2 1
BS Signal 2 Downlink Physical Channels = HS-SCCH - Number of HS-SCCH 2> 4
BS Signal = Downlink Physical Channels = HS-SCCH - Unscheduled Subframes >
Transmit Dummy UEID

BS Signal 2 Downlink Physical Channels = HS-PDSCH -2 Level (All Active Codes)
->-3.0dB

BS Signal - Downlink Physical Channels - HSUPA Channels - On

BS Signal - Downlink Physical Channels - E-AGCH - E-AGCH - -20.0 dB

BS Signal - Downlink Physical Channels - E-RGCH/E-HICH - E-RGCH/E-HICH >
Test specific value

BS Signal 2 Downlink Physical Channels = E-RGCH Active = OFF or On (for E-
RGCH test specific value)

These settings can be configured in R&S®CMU200 by referring to Figure 2(a), 2(b),
2(c) and 3(a).
The value of absolute grant scope shall be set to 0 (“All HARQ Processes”).

Configuration in R&S®*CMU200:
BS Signal = HSUPA = E-AGCH - AG Pattern = AG Scope(V'Per HARQ proc.) 2
(unchecked)

This setting can be configured in R&S®CMU200 as shown in Figure 3(b).

All parameters of performance requirements in this application note require an external
multi-path fading simulator, e.g. R&S®SMUZ200A, to generate VA30 multi-path fading
signal. These tests are recommended to be performed remotely. Detail setup
information on R&S®SMU200A and remote control via CMUgo are available in
application note [6].

A HSUPA call is setup according to TS 34.108 [3] subclause 7.3.9. To establish a
HSUPA connection, press ‘Connect UE (CS)’ (E-DCH category 1 to 5) or ‘Connect UE
(PS) (E-DCH category 6) on R&S®CMU200 once UE has registered/attached with
R&S°CMU200.
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3.2 Detection of E-DCH HARQ ACK Indicator Channel
(E-HICH): Single Link Performance (10 ms TTI)
(10.2.1.1)

The receive characteristics of the E-DCH HARQ ACK Indicator Channel (E-HICH) in
different multi-path fading environments are determined by the Missed ACK and False
ACK values. The test will verify the average probability for Missed ACK and False
ACK, when E-HICH is transmitted using 12 consecutive slots, do not exceed the
specified values. The test applies to all FDD UE of Release 6 and later releases that
support HSDPA and E-DCH.

Upon the UE transmission on E-DPCCH and E-DPDCH, the SS (System Simulator, i.e.
Node-B simulator) reacts with E-HICH = ACK or DTX. The UE transmits new data or
retransmissions on the corresponding E-DPCCH and E-DPDCH. New data is a sign for
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ACK, received by the UE, while retransmission is a sign for NACK or DTX, received by
the UE . The later is interpreted as NACK by higher layer and causes retransmission.

Fixed Reference Channels (FRC H-Set 1, QPSK version), RADIO BEARER SETUP
message as specified in section 3.1 is configured in R&S°CMU200 with exception of
RADIO BEARER SETUP message in Table 22. External multi-path fading simulator is
configured with VA30 fading signal.

D A\ . . », A ™, » » . - N

» a(e

Information Element Value/remark

RLC PDU size 112
- E-DCH Transmission Time 10 ms
E-DCH MAC-d flow maximum number of 15 (max)

retransmissions
E-DCH info

10 ms (indication of exhausted resources on frame
basis)

Table 22: RADIO BEARER SETUP: Specific Message Contents (Section 10.2.1.1.4.2 and section
10.2.1.1A.4.2 of TS 34.121 [1])

- Happy bit delay condition

Configuration in R&S®CMU200:

BS Signal 2 HSUPA 2 TTIl Mode - 10 ms

BS Signal 2 HSUPA - RLC PDU Size > 112

UE Signal - HSUPA - Happy Bit Delay Condition = 10 ms

UE Signal = HSUPA - RAB H-ARQ Profile = Max. Number of Retransmission - 15

These settings can be configured in R&S®CMU200 by referring to Figure 2(b) and 3(b).

Table 23, 24 and 25 show the test parameters for E-HICH — serving E-DCH cell, test
requirement for Missed ACK when hybrid ARQ acknowledgement indicator is
transmitted using 12 consecutive slots — serving E-DCH cell and test requirement for
False ACK when hybrid ARQ acknowledgement indicator is transmitted using 12
consecutive slots — single link respectively.

est paramete 0 e 0 D e
Parameter Unit Missed ACK False ACK
loc dBm/3.84 MHz -60
Phase reference - P-CPICH
E-HICH Ec/lor dB -35 (test 1) -0 (test 2)
E-HICH signalling pattern - 100% ACK 100% DTX

Table 23: Test parameters for E-HICH — Serving E-DCH cell (Table 10.2.1.1.5.1 of TS 34.121 [1])

Test requirement for Missed ACK when hybrid ARQ acknowledgement indicator is transmitted

using 12 consecutive slots — Serving E-DCH cell

Reference Value

Test Number

Propagation
Conditions

E-HICH Ec/lor (dB)

lor/loc (dB)

Missed ACK probability

1

VA30

-35.0

0.6

0.01

Table 24: Test requirement for Missed ACK when hybrid ARQ acknowledgement indicator is
transmitted using 12 consecutive slots — Serving E-DCH cell (Table 10.2.1.1.5.2 of TS 34.121 [1])
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Test requirement for False ACK when hybrid ARQ acknowledgement indicator is transmitted

using 12 consecutive slots — Single link

i Reference Value
Test Number Propg_ggatlon
Conditions lor/loc (dB) False ACK probability
2 VA30 0.6 0.5

Table 25: Test requirement for False ACK when hybrid ARQ acknowledgement indicator is
transmitted using 12 consecutive slots — Single link (Table 10.2.1.1.5.3 of TS 34.121 [1])

Downlink physical channels in section 3.1, Table 23, Table 24 and Table 25 are
configured in R&S®CMU200. The Absolute Grant is set to 5. The Relative Grant is not
configured. The expected UL data rate is 71.6 kbps corresponding to E-TFC Index 45.

Configuration in R&S®CMU200:

BS Signal - Node-B Settings - Output Channel Power (lor) 2 -59.4 dBm

BS Signal - Node-B Settings = AWGN Noise Pwr. (@3.84 MHz, loc) = Off

BS Signal 2 HSUPA -2 E-AGCH -2 AG Pattern - AG Index 25

BS Signal - Downlink Physical Channels - E-RGCH/E-HICH - E-RGCH/E-HICH >
-35.0dB

BS Signal = Downlink Physical Channels -2 E-RGCH/E-HICH - E-RGCH Active 2>
Off

These settings can be configured in R&S®CMU200 by referring to Figure 3(b), 5(a) and
5(e).

A HSUPA call is established. Fading simulator is switched on.

Missed ACK test:

For Missed ACK, the SS responds with 100% ACK. If UE indicates on the E-DPCCH a
retransmission, the ACK from the SS was received as NACK or DTX by the UE and is
counted as missed ACK. If the UE indicates on the E-DPCCH new data, the ACK from
the SS was received as ACK by the UE and is counted as correct ACK. If the number
of retransmission reaches the maximum number of retransmission due to several false
or missed ACK detections in series, the first new data on the E-DPDCH with E-DPCCH
are not the consequence of ACK and this case is not counted as sample.

Configuration in R&S®*CMU200:
BS Signal 2 HSUPA = E-RGCH/E-HICH - HARQ Feedback (E-HICH) = Mode 2
All ACK
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Figure 17: E-HICH configuration

The test is continued until statistical significance as specified in Table F.6.4 of TS
34.121 [1] is achieved.

False ACK test:

For False ACK, the SS responds with 100% DTX. If UE indicates on the E-DPCCH
new data, the DTX from the SS was received as ACK by the UE and is counted as
false ACK. If the UE indicats on the E-DPCCH retransmission, the DTX from the SS
was received as DTX or NACK by the UE and is counted as correct reception. The
number of retranmission will reach the maximum number of retransmission due to
several retransmissions in series. The first new data on the E-DPDCH with E-DPCCH
are not the consequence of ACK received by the UE and this case is not counted as
sample.

Configuration in R&S®CMU200:
BS Signal 2 HSUPA = E-RGCH/E-HICH = HARQ Feedback (E-HICH) = Mode >
All DTX

This setting can be configured in R&S®CMU200 by referring to Figure 17.

The test is continued until statistical significance as specified in Table F.6.4 of TS
34.121 [1] is achieved.

Measurement result for detection of E-DCH HARQ Indicator Channel (E-HICH) is
available in HSUPA E-HICH in R&S®CMU200.

Configuration in R&S®CMU200:
Menus = Receiver Quality = Applic. 2 - HSUPA E-HICH
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Figure 18 shows the detection of E-DCH HARQ Indicator Channel (E-HICH)
measurement result.
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Figure 18: Detection of E-DCH HARQ Indicator Channel (E-HICH) measurement result

Power | Modulation Spectrum

E-DCH category 1 to 5

For Missed ACK, recall EHICH10.sav and establish CS call.

For False ACK, recall EHICH10.sav, modify the following configuration and establish
CS call:
BS Signal 2 HSUPA - E-RGCH/E-HICH - HARQ Feedback (E-HICH) - Mode >
All DTX

E-DCH cateqory 6

For Missed ACK, recall EHICH10.sav, modify the following configuration and
establish PS call.
UE Signal 2 HSUPA 2 Maximum Channelisation Code - 2xSF2 and 2xSF4

For False ACK, recall EHICH10.sav, modify the following configurations and
establish PS call.

UE Signal = HSUPA -2 Maximum Channelisation Code - 2xSF2 and 2xSF4

BS Signal 2 HSUPA - E-RGCH/E-HICH - HARQ Feedback (E-HICH) = Mode -
All DTX

The measurement result is available at:
Menus - Receiver Quality - Applic. 2 2 HSUPA E-HICH
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3.3 Detection of E-DCH HARQ ACK Indicator Channel

(E-HICH): Single Link Performance (10 ms TTI,
Type 1) (10.2.1.1A)

The receive characteristics of the E-DCH HARQ ACK Indicator Channel (E-HICH) in
different multi-path fading environments are determined by the Missed ACK values.
The test will verify the average probability for Missed ACK, when E-HICH is transmitted
using 12 consecutive slots, do not exceed the specified values. The test applies to all
FDD UE of Release 7 and later releases that support HSDPA and E-DCH and the
optional Type 1 enhanced performance requirements.

Upon the UE transmission on E-DPCCH and E-DPDCH, the SS (System Simulator, i.e.
Node-B simulator) reacts with E-HICH = ACK. The UE transmits new data or
retransmissions on the corresponding E-DPCCH and E-DPDCH. New data is a sign for
ACK, received by the UE while retransmission is a sign for NACK or DTX, received by
the UE . The later is interpreted as NACK by higher layer and causes retransmission.

Fixed Reference Channels (FRC H-Set 1, QPSK version), RADIO BEARER SETUP
message as specified in section 3.1 is configured in R&S CMU200 with exception of
RADIO BEARER SETUP message in Table 22. External multi-path fading simulator is
configured with VA30 fading signal.

Configuration in R&S®CMU200:

BS Signal 2 HSUPA 2 TTIl Mode - 10 ms

BS Signal 2 HSUPA -2 RLC PDU Size 2 112

UE Signal = HSUPA - Happy Bit Delay Condition = 10 ms

UE Signal = HSUPA -2 RAB H-ARQ Profile = Max. Number of Retransmission = 15

These settings can be configured in R&S®CMU200 by referring to Figure 2(b) and 3(b).
Table 26 and 27 show the test parameters for E-HICH — serving E-DCH cell and test

requirement type 1 for Missed ACK when hybrid ARQ acknowledgement indicator is
transmitted using 12 consecutive slots — serving E-DCH cell respectively.

Da O e 0 D e
Parameter Unit Missed ACK
loc dBm/3.84 MHz -60
Phase reference P-CPICH
E-HICH Ec/lor dB -38.2 (test 1)
E-HICH signalling pattern 100% ACK

Table 26: Test parameters for E-HICH — Serving E-DCH cell (Table 10.2.1.1A.5.1 of TS 34.121 [1])
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Test requirement Type 1 for Missed ACK when hybrid ARQ acknowledgement indicator is

transmitted using 12 consecutive slots — Serving E-DCH cell

i Reference Value
Test Number Propg_gfatlon
Conditions E-HICH Ec/lor (dB) lor/loc (dB) Missed ACK probability
1 VA30 -38.2 0.6 0.01

Table 27: Test requirement Type 1 for Missed ACK when hybrid ARQ acknowledgement indicator is
transmitted using 12 consecutive slots — Serving E-DCH cell (Table 10.2.1.1A.5.2 of TS 34.121 [1])

Downlink physical channels in section 3.1, Table 26 and Table 27 are configured in
R&S®CMU200. The Absolute Grant is set to 5. The Relative Grant is not configured.
The expected UL data rate is 71.6 kbps corresponding to E-TFC Index 45.

Configuration in R&S®CMU200:

BS Signal - Node-B Settings - Output Channel Power (lor) 2 -59.4 dBm

BS Signal = Node-B Settings = AWGN Noise Pwr. (@3.84 MHz, loc) = Off

BS Signal 2 HSUPA -2 E-AGCH -2 AG Pattern - AG Index 25

BS Signal - Downlink Physical Channels - E-RGCH/E-HICH - E-RGCH/E-HICH >
-38.2dB

BS Signal = Downlink Physical Channels -2 E-RGCH/E-HICH - E-RGCH Active 2>
Off

These settings can be configured in R&S®CMU200 by referring to Figure 3(b), 5(a) and
5(e).

A HSUPA call is established. Fading simulator is switched on.

For Missed ACK, the SS responds with 100% ACK. If UE indicates on the E-DPCCH a
retransmission, the ACK from the SS was received as NACK or DTX by the UE and is
counted as missed ACK. If the UE indicates on the E-DPCCH new data, the ACK from
the SS was received as ACK by the UE and is counted as correct ACK. If the number
of retransmission reaches the maximum number of retransmission due to several false
or missed ACK detections in series, the first new data on the E-DPDCH with E-DPCCH
are not the consequence of ACK and this case is not counted as sample.

Configuration in R&S®CMU200:

BS Signal 2 HSUPA 2 E-RGCH/E-HICH 2 HARQ Feedback (E-HICH) - Mode >
All ACK

This setting can be configured in R&S®CMU200 by referring to Figure 17.

The test is continued until statistical significance as specified in Table F.6.4 of TS
34.121 [1] is achieved.

Measurement result for detection of E-DCH HARQ Indicator Channel (E-HICH) is
available in HSUPA E-HICH in R&S®CMU200.

Configuration in R&S®CMU200:
Menus 2 Receiver Quality - Applic. 2 2 HSUPA E-HICH

Figure 18 shows the detection of E-DCH HARQ Indicator Channel (E-HICH)
measurement result.
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ﬁ-DCH category 1 to 5
N

Recall EHICH10.sav, modify the following configuration and establish CS call.
BS Signal -2 Downlink Physical Channels - E-RGCH/E-HICH -2 E-RGCH/E-HICH
—>-38.2dB

E-DCH category 6

For Missed ACK, recall EHICH10.sav, modify the following configuration and
establish PS call.

UE Signal 2 HSUPA - Maximum Channelisation Code - 2xSF2 and 2xSF4

BS Signal -2 Downlink Physical Channels 2 E-RGCH/E-HICH - E-RGCH/E-HICH
—>-38.2dB

The measurement result is available at:
Menus = Receiver Quality = Applic. 2 2 HSUPA E-HICH
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3.4 Detection of E-DCH HARQ ACK Indicator Channel

(E-HICH): Single Link Performance (2 ms TTI)
(10.2.1.2)

The receive characteristics of the E-DCH HARQ ACK Indicator Channel (E-HICH) in
different multi-path fading environments are determined by the Missed ACK and False
ACK values. The test will verify the average probability for Missed ACK and False
ACK, when E-HICH is transmitted using 3 consecutive slots, do not exceed the
specified values. The test applies to all FDD UE of Release 6 and later releases that
support HSDPA and E-DCH with 2 ms TTI.

Upon the UE transmission on E-DPCCH and E-DPDCH, the SS (System Simulator, i.e.
Node-B simulator) reacts with E-HICH = ACK or DTX. The UE transmits new data or
retransmissions on the corresponding E-DPCCH and E-DPDCH. New data is a sign for
ACK, received by the UE while retransmission is a sign for NACK or DTX, received by
the UE . The later is interpreted as NACK by higher layer and causes retransmission.

Fixed Reference Channels (FRC H-Set 1, QPSK version), RADIO BEARER SETUP
message as specified in section 3.1 is configured in R&S CMU200 with exception of
RADIO BEARER SETUP message in Table 28. External multi-path fading simulator is
configured with VA30 fading signal.

RADIO BEARER P: Spe essage Conte
Information Element Value/remark
RLC PDU size 112
- E-DCH Transmission Time 2ms

E-DCH MAC-d flow maximum number of
retransmissions

E-DCH info

15 (max)

2 ms (indication of exhausted resources on frame
basis)

Table 28: RADIO BEARER SETUP: Specific Message Contents (Section 10.2.1.2.4.2 and section
10.2.1.2A.4.2 of TS 34.121 [1])

- Happy bit delay condition

Configuration in R&S®CMU200:

BS Signal - Packet Switched - HSUPA Test Mode - HSUPA UL RLC SDU Size 2
5872 Bit

BS Signal 2 HSUPA 2 TTIl Mode 2 2 ms

BS Signal 2 HSUPA - RLC PDU Size 2 112

UE Signal 2 HSUPA -2 Happy Bit Delay Condition 2 2 ms

UE Signal 2 HSUPA - RAB H-ARQ Profile 2 Max. Number of Retransmission - 15

These settings can be configured in R&S®CMU200 by referring to Figure 1(b), 2(b) and
3(b).

Table 29, 30 and 31 show the test parameters for E-HICH — serving E-DCH cell, test
requirement for Missed ACK when hybrid ARQ acknowledgement indicator is
transmitted using 3 consecutive slots — serving E-DCH cell and test requirement for
False ACK when hybrid ARQ acknowledgement indicator is transmitted using 3
consecutive slots — serving E-DCH cell respectively.
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e paramete 0 e 0 D, e
Parameter Unit Missed ACK False ACK
loc dBm/3.84 MHz -60
Phase reference - P-CPICH
E-HICH Ec/lor dB -28.2 (test 1) -0 (test 2)
E-HICH signalling pattern - 100% ACK 100% DTX

Table 29: Test parameters for E-HICH — Serving E-DCH cell (Table 10.2.1.2.5.1 of TS 34.121 [1])

Test requirement for Missed ACK when hybrid ARQ acknowledgement indicator is transmitted

using 3 consecutive slots — Serving E-DCH cell

Test Number

Propagation
Conditions

Reference Value

E-HICH Ec/lor (dB)

lor/loc (dB)

Missed ACK probability

1

VA30

-28.2

0.6

0.01

Table 30: Test requirement for Missed ACK when hybrid ARQ acknowledgement indicator is
transmitted using 3 consecutive slots — Serving E-DCH cell (Table 10.2.1.2.5.2 of TS 34.121 [1])

Test requirement for False ACK when hybrid ARQ acknowledgement indicator is transmitted

using 3 consecutive slots — Serving E-DCH cell

Test Number

Propagation
Conditions

Reference Value

lor/loc (dB)

False ACK probability

2

VA30

0.6

0.5

Table 31: Test requirement for False ACK when hybrid ARQ acknowledgement indicator is
transmitted using 3 consecutive slots — Serving E-DCH cell (Table 10.2.1.2.5.3 of TS 34.121 [1])

Downlink physical channels in section 3.1, Table 29, Table 30 and Table 31 are
configured in R&S®CMU200. The Absolute Grant is set to 4. The Relative Grant is not
configured. The expected UL data rate is 237 kbps corresponding to E-TFC Index 39.

Configuration in R&S®CMU200:

BS Signal = Node-B Settings - Output Channel Power (lor) - -59.4 dBm

BS Signal = Node-B Settings = AWGN Noise Pwr. (@3.84 MHz, loc) = Off

BS Signal 2 HSUPA -2 E-AGCH -2 AG Pattern 2 AG Index 24

BS Signal - Downlink Physical Channels -2 E-RGCH/E-HICH 2 E-RGCH/E-HICH 2
-28.2dB

BS Signal - Downlink Physical Channels - E-RGCH/E-HICH - E-RGCH Active 2>
Off

These settings can be configured in R&S®CMU200 by referring to Figure 3(b), 5(a) and
5(e).

A HSUPA call is established. Fading simulator is switched on.

Missed ACK test:

For Missed ACK, the SS responds with 100% ACK. If UE indicates on the E-DPCCH a
retransmission, the ACK from the SS was received as NACK or DTX by the UE and is
counted as missed ACK. If the UE indicates on the E-DPCCH new data, the ACK from
the SS was received as ACK by the UE and is counted as correct ACK. If the number
of retransmission reaches the maximum number of retransmission due to several false
or missed ACK detections in series, the first new data on the E-DPDCH with E-DPCCH
are not the consequence of ACK and this case is not counted as sample.
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Configuration in R&S®CMU200:
BS Signal = HSUPA = E-RGCH/E-HICH = HARQ Feedback (E-HICH) = Mode 2>
All ACK

This setting can be configured in R&S®CMU200 by referring to Figure 17.

The test is continued until statistical significance as specified in Table F.6.4 of TS
34.121 [1] is achieved.

False ACK test:

For False ACK, the SS responds with 100% DTX. If UE indicats on the E-DPCCH new
data, the DTX from the SS was received as ACK by the UE and is counted as false
ACK. If the UE indicats on the E-DPCCH retransmission, the DTX from the SS was
received as DTX or NACK by the UE and is counted as correct reception. The number
of retranmission will reach the maximum number of retransmission due to several
retransmissions in series. The first new data on the E-DPDCH with E-DPCCH are not
the consequence of ACK received by the UE and this case is not counted as sample.

Configuration in R&S®CMU200:
BS Signal 2 HSUPA =2 E-RGCH/E-HICH = HARQ Feedback (E-HICH) = Mode =
All DTX

This setting can be configured in R&S®CMU200 by referring to Figure 17.

The test is continued until statistical significance as specified in Table F.6.4 of TS
34.121 [1] is achieved.

Measurement result for detection of E-DCH HARQ Indicator Channel (E-HICH) is
available in HSUPA E-HICH in R&S®CMU200.

Configuration in R&S®CMU200:
Menus - Receiver Quality = Applic. 2 2 HSUPA E-HICH

Figure 18 shows the detection of E-DCH HARQ Indicator Channel (E-HICH)
measurement result.
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E-DCH category 2 and 4

For Missed ACK, recall EHICH2.sav and establish CS call.

For False ACK, recall EHICH2.sav, modify the following configuration and establish
CS call.

BS Signal 2 HSUPA -2 E-RGCH/E-HICH - HARQ Feedback (E-HICH) - Mode 2>
All DTX

E-DCH category 6

For Missed ACK, recall EHICH2.sav, modify the following configuration and
establish PS call.
UE Signal - HSUPA -2 Maximum Channelisation Code - 2xSF2 and 2xSF4

For False ACK, recall EHICHZ2.sav, modify the following configurations and establish
PS call.

UE Signal 2 HSUPA 2 Maximum Channelisation Code -2 2xSF2 and 2xSF4

BS Signal 2 HSUPA -2 E-RGCH/E-HICH - HARQ Feedback (E-HICH) - Mode >
All DTX

The measurement result is available at:
Menus - Receiver Quality - Applic. 2 2 HSUPA E-HICH

1CM73_5E

Rohde & Schwarz Operation Guide for HSUPA Test Setup according to 3GPP TS34.121 68




Rel-6 Performance Requirements

Detection of E-DCH HARQ ACK Indicator Channel (E-HICH): Single Link Performance (2 ms TTI, Type 1) (10.2.1.2A)

3.5 Detection of E-DCH HARQ ACK Indicator Channel

(E-HICH): Single Link Performance (2 ms TTI, Type
1) (10.2.1.2A)

The receive characteristics of the E-DCH HARQ ACK Indicator Channel (E-HICH) in
different multi-path fading environments are determined by the Missed values. The test
will verify the average probability for Missed ACK, when E-HICH is transmitted using 3
consecutive slots, do not exceed the specified values. The test applies to all FDD UE
of Release 7 and later releases that support HSDPA, E-DCH with 2 ms TTI and
optional Type 1 enhanced performance requirements.

Upon the UE transmission on E-DPCCH and E-DPDCH, the SS (System Simulator, i.e.
Node-B simulator) reacts with E-HICH = ACK. The UE transmits new data or
retransmissions on the corresponding E-DPCCH and E-DPDCH. New data is a sign for
ACK, received by the UE while retransmission is a sign for NACK or DTX, received by
the UE . The later is interpreted as NACK by higher layer and causes retransmission.

Fixed Reference Channels (FRC H-Set 1, QPSK version), RADIO BEARER SETUP
message as specified in section 3.1 is configured in R&S CMU200 with exception of
RADIO BEARER SETUP message in Table 28. External multi-path fading simulator is
configured with VA30 fading signal.

Configuration in R&S®CMU200:

BS Signal = Packet Switched - HSUPA Test Mode - HSUPA UL RLC SDU Size >
5872 Bit

BS Signal 2 HSUPA -2 TTl Mode = 2 ms

BS Signal - HSUPA - RLC PDU Size > 112

UE Signal = HSUPA -2 Happy Bit Delay Condition = 2 ms

UE Signal = HSUPA -2 RAB H-ARQ Profile = Max. Number of Retransmission = 15

These settings can be configured in R&S®CMU200 by referring to Figure 1(b), 2(b) and
3(b).

Table 32 and 33 show the test parameters for E-HICH — serving E-DCH cell, test
requirement Type 1 for Missed ACK when hybrid ARQ acknowledgement indicator is
transmitted using 3 consecutive slots — serving E-DCH respectively.

or 0 e 0 D, e
Parameter Unit Missed ACK
loc dBm/3.84 MHz -60
Phase reference P-CPICH
E-HICH Ec/lor dB -31.6 (test 1)
E-HICH signalling pattern 100% ACK

Table 32: Test parameters for E-HICH — Serving E-DCH cell (Table 10.2.1.2A.5.1 of TS 34.121 [1])
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Test requirement Type 1 for Missed ACK when hybrid ARQ acknowledgement indicator is

transmitted using 3 consecutive slots — Serving E-DCH cell

i Reference Value
Test Number Propg_gfatlon
Conditions E-HICH Ec/lor (dB) lor/loc (dB) Missed ACK probability
1 VA30 -31.6 0.6 0.01

Table 33: Test requirement Type 1 for Missed ACK when hybrid ARQ acknowledgement indicator is
transmitted using 3 consecutive slots — Serving E-DCH cell (Table 10.2.1.2A.5.2 of TS 34.121 [1])

Downlink physical channels in section 3.1, Table 32 and Table 33 are configured in
R&S®CMU200. The Absolute Grant is set to 4. The Relative Grant is not configured.
The expected UL data rate is 237 kbps corresponding to E-TFC Index 39.

Configuration in R&S®CMU200:

BS Signal - Node-B Settings - Output Channel Power (lor) 2 -59.4 dBm

BS Signal = Node-B Settings = AWGN Noise Pwr. (@3.84 MHz, loc) = Off

BS Signal 2 HSUPA -2 E-AGCH -2 AG Pattern = AG Index =>4

BS Signal 2 HSUPA - E-RGCH/E-HICH - HARQ Feedback (E-HICH) - Mode 2>
All ACK

BS Signal -2 Downlink Physical Channels 2 E-RGCH/E-HICH 2 E-RGCH/E-HICH >
-31.6 dB

BS Signal 2 Downlink Physical Channels = E-RGCH/E-HICH - E-RGCH Active 2>
Off

These settings can be configured in R&S®CMU200 by referring to Figure 3(b), 5(a) and
5(e).

A HSUPA call is established. Fading simulator is switched on.

For Missed ACK, the SS responds with 100% ACK. If UE indicates on the E-DPCCH a
retransmission, the ACK from the SS was received as NACK or DTX by the UE and is
counted as missed ACK. If the UE indicates on the E-DPCCH new data, the ACK from
the SS was received as ACK by the UE and is counted as correct ACK. If the number
of retransmission reaches the maximum number of retransmission due to several false
or missed ACK detections in series, the first new data on the E-DPDCH with E-DPCCH
are not the consequence of ACK and this case is not counted as sample.

Configuration in R&S®*CMU200:
BS Signal 2 HSUPA = E-RGCH/E-HICH - HARQ Feedback (E-HICH) = Mode 2
All ACK

This setting can be configured in R&S®CMU200 by referring to Figure 17.

The test is continued until statistical significance as specified in Table F.6.4 of TS
34.121 [1] is achieved.

Measurement result for detection of E-DCH HARQ Indicator Channel (E-HICH) is
available in HSUPA E-HICH in R&S®CMU200.

Configuration in R&S®CMU200:
Menus - Receiver Quality = Applic. 2 2 HSUPA E-HICH

Figure 18 shows the detection of E-DCH HARQ Indicator Channel (E-HICH)
measurement result.
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E-DCH category 2 and 4

For Missed ACK, recall EHICH2.sav, modify the following configuration and
establish CS call.

BS Signal - Downlink Physical Channels - E-RGCH/E-HICH - E-RGCH/E-HICH
->-31.6 dB

E-DCH category 6

For Missed ACK, recall EHICH2.sav, modify the following configuration and
establish PS call.

UE Signal - HSUPA -2 Maximum Channelisation Code - 2xSF2 and 2xSF4

BS Signal = Downlink Physical Channels 2 E-RGCH/E-HICH - E-RGCH/E-HICH
—>-31.6 dB

The measurement result is available at:
Menus -2 Receiver Quality - Applic. 2 2 HSUPA E-HICH

1CM73_5E

Rohde & Schwarz Operation Guide for HSUPA Test Setup according to 3GPP TS34.121 71




Rel-6 Performance Requirements

Detection of E-DCH Relative Grant Channel (E-RGCH): Single Link Performance (10 ms TTI) (10.3.1.1)

3.6 Detection of E-DCH Relative Grant Channel (E-

RGCH): Single Link Performance (10 ms TTI)
(10.3.1.1)

The receive characteristics of the E-DCH Relative Grant Channel (E-RGCH) in multi-
path fading environments are determined by the Missed UP/DOWN and Missed HOLD
values. The test will verify the average probability for Missed UP/DOWN and Missed
HOLD, when E-RGCH is transmitted using 12 consecutive slots, do not exceed the
specified values. The test applies to all FDD UE of Release 6 and later releases that
support HSDPA and E-DCH.

The UE transmits E-DPCCH and E-DPDCH. The SS (System Simulator, i.e. Node-B
simulator) transmits E-RGCH UP, DOWN or HOLD (DTX). The UE changes or holds
the transport format of the corresponding E-DPCCH and E-DPDCH accordingly. This is
visible for the SS by reading the E-TFCI, signalled on the corresponding E-DPCCH.
The fail cases for UP are DOWN (erroneous detection) and HOLD (missed detection).
The fail cases for DOWN are UP and HOLD.

Fixed Reference Channels (FRC H-Set 1, QPSK version), RADIO BEARER SETUP
message as specified in section 3.1 is configured in R&S®CMU200 with exception of
RADIO BEARER SETUP message in Table 34. External multi-path fading simulator is
configured with VA30 fading signal.

Test parameters for E-HICH — Serving E-DCH cell

Information Element Value/remark Version
RLC PDU size 112 Rel-6
- E-DCH Transmission Time 10 ms

E-DCH MAC-d flow maximum number of retransmissions 0

E-DCH info

- Happy bit delay condition

- E-DCH minimum set E-TFCI

Rel-6

10 ms (indication of exhausted resources on frame
basis)

Not Present in RGCH performance tests, all E-TFCs
should be in the selection process)

Downlink information for each radio link list
- Downlink information for each radio link

- CHOICE E-RGCH Information Rel-6

- E-RGCH Information

- Signature Sequence 0

- RG combination index 0

Table 34: RADIO BEARER SETUP: Specific Message Contents (Section 10.3.1.1.4.2 and section
10.3.1.1A.4.2 of TS 34.121 [1])

Configuration in R&S®CMU200:

BS Signal 2 HSUPA 2 TTIl Mode - 10 ms

BS Signal 2 HSUPA -2 RLC PDU Size 2 112

BS Signal 2 HSUPA -2 E-RGCH/E-HICH -2 Relative Grant (E-RGCH) - Signature 2>
0

UE Signal - HSUPA -2 Happy Bit Delay Condition = 10 ms

UE Signal 2 HSUPA -2 Minimum set E-TFCI 2 OFF

UE Signal 2 HSUPA -2 RAB H-ARQ Profile - Max. Number of Retransmission 20
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These settings can be configured in R&S®CMU200 by referring to Figure 2(b), 3(b) and
as shown in Figure 19.

@ WCDMA oD Ba"d Receiver Quality -QQ t ‘gz:?:;t

B WCDMAFDD Connection Control [g B S: Signal On

—Setup |HSUPAIE—RGCHIE—HICHI. ..

~HSUPA,
Default Settings ]
TTI Mode 10 ms
FLCPOUSize 112
P E-AGCH
~E-RGCH/E-HICH
Fill up Frame with Durmmiss O
» HARC Feedback (E-HICH)
~Relative Grant (E-RGCH)

Iode Alternating H-ARQ Cycle
Activate Pattern
Fattern Length 1

Patter (.m0 oo - O o ] ] ] ] ] ]
Signature |@ |

* Downlink Physical Channels

Connection | Handowver UE Signal BS Signal | Metwork | nFIRF'@*l Sync. | El 2 I
Figure 19: E-RGCH signature configuration

Table 35, 36 and 37 show the test parameters for E-RGCH — serving E-DCH cell, test
requirement for Missed UP/DOWN when relative scheduling grant is transmitted using
12 consecutive slots — Serving E-DCH cell and test requirement for Missed HOLD
when relative scheduling grant is transmitted using 12 consecutive slots — Serving E-
DCH cell respectively.

e paramete 0 R e 0 D, e
Parameter Unit Missed UP/DOWN Missed HOLD
loc dBm/3.84 MHz -60
Phase reference - P-CPICH
E-RGCH Ecl/lor dB -30.9 (test 1) -0 (test 2)
E-RGCH signalling pattern - 5050/000{;8\'7\”\‘ 100% HOLD

Table 35: Test parameters for E-RGCH — Serving E-DCH cell (Table 10.3.1.1.5.1 of TS 34.121 [1])
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Test requirement for Missed UP/DOWN when relative scheduling grant is transmitted using 12

consecutive slots — Serving E-DCH cell

i Reference Value
Test Number Propg_gfatlon
Conditions E-RGCH Ec/lor (dB) lor/loc (dB) Missed UP/DOWN probability
1 VA30 -30.9 0.6 0.05/0.05

Table 36: Test requirement for Missed UP/DOWN when relative scheduling grant is transmitted using
12 consecutive slots — Serving E-DCH cell (Table 10.3.1.1.5.2 of TS 34.121 [1])

Test requirement for Missed HOLD when relative scheduling grant is transmitted using 12

consecutive slots — Serving E-DCH cell

i Reference Value
Test Number Propgggtlon
Conditions lor/loc (dB) Missed HOLD probability
2 VA30 0.6 0.1

Table 37: Test requirement for Missed HOLD when relative scheduling grant is transmitted using 12
consecutive slots — Serving E-DCH cell (Table 10.3.1.1.5.3 of TS 34.121 [1])

Downlink physical channels in section 3.1, Table 35, Table 36 and Table 37 are
configured in R&S®CMU200. The Absolute Grant is set to 5. The expected UL data rate
is 71.6 kbps corresponding to E-TFC Index 45.

Configuration in R&S®CMU200:

BS Signal - Node-B Settings - Output Channel Power (lor) 2 -59.4 dBm

BS Signal - Node-B Settings = AWGN Noise Pwr. (@3.84 MHz, loc) = Off

BS Signal 2 HSUPA -2 E-AGCH -2 AG Pattern = AG Index 25

BS Signal - Downlink Physical Channels - E-RGCH/E-HICH - E-RGCH/E-HICH >
-30.9 dB

BS Signal 2 Downlink Physical Channels = E-RGCH/E-HICH - E-RGCH Active 2>
On

These settings can be configured in R&S®CMU200 by referring to Figure 3(b), 5(a) and
5(e).

A HSUPA call is established. Fading simulator is switched on.

Upon reception of every E-DPCCH and E-DPDCH, “DTX” is always signalled by the
SS on the E-HICH during the entire test. This is to ensure no E-HICH power but UE will
transmit new data, since “E-DCH MAC-d flow maximum number of retransmissions” is
setto 0.

Configuration in R&S®CMU200:
BS Signal 2 HSUPA = E-RGCH/E-HICH = HARQ Feedback (E-HICH) = Mode >
All DTX

This setting can be configured in R&S®CMU200 by referring to Figure 17.

Missed UP/DOWN test:

4 consecutive “DOWN?” is signalled by the SS on the E-RGCH. E-TFCI for 4
consecutive HARQ processes, signalled on the E-DPCCH and corresponding to these
“‘DOWN?”, is read by SS. It is counted as Missed DOWN if the UE increases or holds
the transport format at each HARQ process upon a “DOWN” command.
The UE may transmit less data than granted if Happy Bit = 1 is signalled by the UE.
The corresponding E-DPCCH and E-DPDCH TTI is not counted as sample.
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4 consecutive “UP” is signalled by the SS on the E-RGCH. E-TFCI for 4 consecutive
HARQ processes, signalled on the E-DPCCH and corresponding to these “UP”, is read
by SS. It is counted as Missed UP if the UE decreases or holds the transport format at
each HARQ process upon a “UP” command. The UE may transmit less data than
granted if Happy Bit = 1 is signalled by the UE. The corresponding E-DPCCH and E-
DPDCH TTl is not counted as sample.

Configuration in R&S®CMU200:
BS Signal 2 HSUPA -2 E-RGCH/E-HICH -2 Relative Grant (E-RGCH) = Mode 2>
Alternating H-ARQ Cylce

This setting can be configured in R&S®CMU200 by referring to Figure 19.

The “DOWN-UP” cycle above is continued until statistical significance as specified in
Table F.6.4 of TS 34.121 [1] is achieved for DOWN and UP separately. If one counter
reaches the pass criterion, this counter is stopped and the remaining counter is
continued. If the last counter reaches pass, the Missed UP DOWN test is pass. If the
first counter reaches fail, the Missed UP DOWN test is fail.

Due to Missed UP or Missed DOWN the operating range will shift down or up. If the
operating range shifts outside the range shown in Table 38, the operating range must
be re-adjusted. R&S®CMU200 will re-adjust the operating point when the operating is
shifted outside of the operating range.

E-TFCI operating point/range (10 ms)

Missed UP . AG . .
DOWN Missed HOLD value Bed/Bc E-TFCI TB Size = N*112 + Header + Padding | UL rate (kbps)
6 24/15 59 1264 =11*112 +18 + 14 126.4
21/15 52 951 =8*112 +18 + 37 95.1
Initial Initial operating 5 19/15 45 716 = 6112 +18 + 26 71.6
operaing
range 17/15 40 584 = 5*112 + 18 + 6 58.4
4 15/15 35 477 = 4*112 + 18 + 11 47.7
13/15 28 359 = 3*112 +18 + 4 35.9
12/15 19 249 = 2*112 +18 + 7 24.9
Table 38: E-TFCI operating point/range (10 ms) (Table 10.3.1.1.4.2.1 of TS 34.121 [1])
Configuration in R&S®CMU200:
HSUPA E-RGCH - Control 2 HSUPA E-RGCH - Nr. Of Expected E-TFCl's 2 7
HSUPA E-RGCH - Control 2 HSUPA E-RGCH -2 Initial E-TFCI Index =5
HSUPA E-RGCH - Control 2 HSUPA E-RGCH - E-TFCI Value Selection - Auto
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¥ = o b ol

B ReceiverQuality Configuration weoma Foo [§ HSUPA
tissed UPs  Control Limits E-RGCH 4
—Setup [HSUPA E-RGCHIE-TFCI Value Selsction | ;
2| tApplic. 2
» HSLUPA E-HICH AEAE 1
~HsSUPA E-RGCH I|B|,r'|a|!‘,.'zer
Diefault Settings ] Leyel
Fepetition Zontinuous
fMeasure Frames 1000 Ana.Set.
MNr. Of Expected E-TFCI'S 7 UEE Sigrs]
Initial E-TFC Index 5 HSDPA
E-TFCl Value Selection [ &uto I N
ExpectedE-TECIVal 1.4 :
- Expected E-TFCIVal 5.8 BS Signal
Expected E-TFCIVal 9.11 5
* E-DPCCH Logging
F WCDMA Neighbour Cell =

I Control Limits | Menus [

Figure 20: E-TFCI configuration

The test is continued until statistical significance as specified in Table F.6.4 of TS
34.121 [1] is achieved.

Missed HOLD test:

“‘DTX” is signalled by the SS on the E-RGCH. E-TFClI, signalled on the E-DPCCH and
corresponding to the “DTX”, is read by SS. It is counted as Missed HOLD if the UE
increases or decreases the transport format upon a “DTX” command.
The UE may transmit less data than granted if Happy Bit = 1 is signalled by the UE.
The corresponding E-DPCCH and E-DPDCH TTlI is not counted as sample.

Configuration in R&S®CMU200:
BS Signhal 2 HSUPA -2 E-RGCH/E-HICH 2 Relative Grant (E-RGCH) - Mode 2 All
DTX

This setting can be configured in R&S®CMU200 by referring to Figure 19.

Missed HOLD test is continued until statistical significance as specified in Table F.6.4 of
TS 34.121 [1] is achieved.

Due to Missed HOLD the operating range will shift down or up. If the operating range
shifts outside the range shown in Table 38, the operating range must be re-adjusted.

The test is continued until statistical significance as specified in Table F.6.4 of TS
34.121 [1] is achieved.

Measurement result for detection of E-DCH Relative Grant Channel (E-RGCH) is
available in HSUPA E-RGCH in R&S®CMU200.
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Configuration in R&S®CMU200:
Menus - Receiver Quality = Applic. 2 2 HSUPA E-RGCH

Figure 21(a) and 21(b) show the detection of E-DCH HARQ Indicator Channel (E-
HICH) Missed UP/DOWN and Missed HOLD measurement result respectively.

@ WCDMA rop Ba:"d Receiver Quality [Hstea Connect

Control
HSUPA
Missed UPYDOWN Test Migsed HOLD Test E-RGCH
0 Missed UP 0 hlissed HOLD
0 nissed DO 0 Correct HOLD
130740 Correct UP 0 Alvalid HOLD
130740 Correct DOWN fg:—;rzer
130740 Al valid UP | ——— Missed HOLD Ratio -
130740 Allvalid DO
Aha.Set.
B LIE Signal
0.000 % Missed UP Ratio HSD_P#.
0.000 =% Missed DO Ratio HELRA
BS Sig. Lvl.
I 261480 Weasured Frames  |Index 1|2 3|4 (5|6 |7 |8 [9([10]N1 gsti!gnal
Expected E-TFCI|19 (28 |25 [40 |45 |52 |59 |— [ [—[— eLtings
Expected E-TFCI Selection| Auto
Initial E-TFC! Inces 5
ode | Alternating H-ARQ Cycle

HSUPA HSUPA | HSUPA E-DPCCH Menus
E-AGCH E-HICH E-RGCH Loggin

Figure 21(a): E-RGCH Missed UP/DOWN measurement result
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Band : .
@ WCDMA rpp "™ Receiver Quality [Hstea gz:?:;t [

5 HSUPA
Missed UP/DOWN Test Missed HOLD Test HE-RGCH y
0 Missed UP 0 Missed HOLD
0 Misser DOIN 24280 Corect HOLD S
pplic.
0 Correct UP 24280 Alvalid HOLD e
0 Correct DOWN fg::i"zer
0 Al'vald P | 0.000 % Missed HOLD Ratio |
All alicd DO
0 Ana.Set.
LIE Signal
=== Missed P Ratio HSDPA
=== higged DOMMN Ratio HZUPA
BS Sig. Lvl.
I 24280 Measured Frames | Index 112 |3 (4|5 |6 |7 |8 |9 |10|N gst?:!gnal
Esxpected E-TFCI|19 |22 |25 [40 |45 |52 [50 [—-[-—- [—]-— ettings
Expected E-TFCI Selection| Auto
Initial E-TFC! Inces 5
Moce | AIDTH

ik | Measure | Menus [
Repetition e

Figure 21(b): E-RGCH Missed HOLD measurement result

E-DCH category 1 to 5

For Missed UP/DOWN, recall ERGCH10.sav and establish CS call.

For Missed HOLD, recall ERGCH10.sav, modify the following configuration and
establish CS call.

BS Signal 2 HSUPA -2 E-RGCH/E-HICH - Relative Grant (E-RGCH) 2> Mode 2>
All DTX

E-DCH category 6

For Missed UP/DOWN, recall ERGCH10.sav, modify the following configuration and
establish PS call.
UE Signal - HSUPA -2 Maximum Channelisation Code - 2xSF2 and 2xSF4

For Missed HOLD, recall ERGCH10.sav, modify the following configurations and
establish PS call.

UE Signal - HSUPA -2 Maximum Channelisation Code - 2xSF2 and 2xSF4

BS Signal 2 HSUPA - E-RGCH/E-HICH - Relative Grant (E-RGCH) = Mode 2>
All DTX

The measurement result is available at:
Menus - Receiver Quality = Applic. 2 2 HSUPA E-RGCH
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3.7 Detection of E-DCH Relative Grant Channel (E-

RGCH): Single Link Performance (10 ms TTI, Type
1) (10.3.1.1A)

The receive characteristics of the E-DCH Relative Grant Channel (E-RGCH) in multi-
path fading environments are determined by the Missed UP/DOWN. The test will verify
the average probability for Missed UP/DOWN, when E-RGCH is transmitted using 12
consecutive slots, do not exceed the specified values. The test applies to all FDD UE
of Release 7 and later releases that support HSDPA, E-DCH and the optional Type 1
enhanced performance.

The UE transmits E-DPCCH and E-DPDCH. The SS (System Simulator, i.e. Node-B
simulator) transmits E-RGCH UP or DOWN. The UE changes or holds the transport
format of the corresponding E-DPCCH and E-DPDCH accordingly. This is visible for
the SS by reading the E-TFCI, signalled on the corresponding E-DPCCH. The fail
cases for UP are DOWN (erroneous detection) and HOLD (missed detection). The fail
cases for DOWN are UP and HOLD.

Fixed Reference Channels (FRC H-Set 1, QPSK version), RADIO BEARER SETUP
message as specified in section 3.1 is configured in R&S®CMU200 with exception of
RADIO BEARER SETUP message in Table 34. External multi-path fading simulator is
configured with VA30 fading signal.

Configuration in R&S®CMU200:

BS Signal 2 HSUPA 2 TTIl Mode - 10 ms

BS Signal 2 HSUPA - RLC PDU Size > 112

BS Signal 2 HSUPA -2 E-RGCH/E-HICH - Relative Grant (E-RGCH) - Signature >
0

UE Signal = HSUPA -2 Happy Bit Delay Condition = 10 ms

UE Signal = HSUPA -2 Minimum set E-TFCI - OFF

UE Signal = HSUPA -2 RAB H-ARQ Profile = Max. Number of Retransmission =0

These settings can be configured in R&S®CMU200 by referring to Figure 2(b), 3(b) and
as shown in Figure 19.

Table 39 and 40 show the test parameters for E-RGCH — serving E-DCH cell and test
requirement Type 1 for Missed UP/DOWN when relative scheduling grant is
transmitted using 12 consecutive slots — Serving E-DCH respectively.

e D3 0 R e 0 D, e
Unit Missed UP/DOWN
dBm/3.84 MHz -60
Phase reference - P-CPICH
E-RGCH Ec/lor dB -34.9 (test 1)
E-RGCH signalling pattern 505020138\7\”\‘

Table 39: Test parameters for E-RGCH — Serving E-DCH cell (Table 10.3.1.1A.5.1 of TS 34.121 [1])
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Test requirement Type 1 for Missed UP/DOWN when relative scheduling grant is transmitted

using 12 consecutive slots — Serving E-DCH cell

i Reference Value
Test Number Propgggtlon
Conditions E-RGCH Ec/lor (dB) lor/loc (dB) Missed UP/DOWN probability
1 VA30 -34.9 0.6 0.05/0.05

Table 40: Test requirementType 1 for Missed UP/DOWN when relative scheduling grant is
transmitted using 12 consecutive slots — Serving E-DCH cell (Table 10.3.1.1A.5.2 of TS 34.121 [1])

Downlink physical channels in section 3.1, Table 39 and Table 40 are configured in
R&S®CMU200. The Absolute Grant is set to 5. The expected UL data rate is 71.6 kbps
corresponding to E-TFC Index 45.

Configuration in R&S®CMU200:

BS Signal - Node-B Settings - Output Channel Power (lor) 2 -59.4 dBm

BS Signal = Node-B Settings = AWGN Noise Pwr. (@3.84 MHz, loc) = Off

BS Signal 2 HSUPA -2 E-AGCH -2 AG Pattern - AG Index 25

BS Signal - Downlink Physical Channels - E-RGCH/E-HICH - E-RGCH/E-HICH >
-34.9dB

BS Signal = Downlink Physical Channels -2 E-RGCH/E-HICH - E-RGCH Active 2>
On

These settings can be configured in R&S®CMU200 by referring to Figure 3(b), 5(a) and
5(e).

A HSUPA call is established. Fading simulator is switched on.

Upon reception of every E-DPCCH and E-DPDCH, “DTX” is always signalled by the
SS on the E-HICH during the entire test. This is to ensure no E-HICH power but UE will
transmit new data, since “E-DCH MAC-d flow maximum number of retransmissions” is
setto 0.

Configuration in R&S®CMU200:
BS Signal 2 HSUPA = E-RGCH/E-HICH = HARQ Feedback (E-HICH) = Mode >
All DTX

This setting can be configured in R&S®CMU200 by referring to Figure 17.

4 consecutive “DOWN?” is signalled by the SS on the E-RGCH. E-TFCI for 4
consecutive HARQ processes, signalled on the E-DPCCH and corresponding to these
“‘DOWN?”, is read by SS. It is counted as Missed DOWN if the UE increases or holds
the transport format at each HARQ process upon a “DOWN” command.
The UE may transmit less data than granted if Happy Bit = 1 is signalled by the UE.
The corresponding E-DPCCH and E-DPDCH TTI is not counted as sample.

4 consecutive “UP” is signalled by the SS on the E-RGCH. E-TFCI for 4 consecutive
HARQ processes, signalled on the E-DPCCH and corresponding to these “UP”, is read
by SS. It is counted as Missed UP if the UE decreases or holds the transport format at
each HARQ process upon a “UP” command. The UE may transmit less data than
granted if Happy Bit = 1 is signalled by the UE. The corresponding E-DPCCH and E-
DPDCH TTl is not counted as sample.
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Configuration in R&S®CMU200:
BS Signal 2 HSUPA = E-RGCH/E-HICH = Relative Grant (E-RGCH) = Mode =
Alternating H-ARQ Cylce

This setting can be configured in R&S®CMU200 by referring to Figure 19.

The “DOWN-UP” cycle above is continued until statistical significance as specified in
Table F.6.4 of TS 34.121 [1] is achieved for DOWN and UP separately. If one counter
reaches the pass criterion, this counter is stopped and the remaining counter is
continued. If the last counter reaches pass, the Missed UP DOWN test is pass. If the
first counter reaches fail, the Missed UP DOWN test is fail.

Due to Missed UP or Missed DOWN the operating range will shift down or up. If the
operating range shifts outside the range shown in Table 41, the operating range must
be re-adjusted. R&S®CMU200 will re-adjust the operating point when the operating is
shifted outside of the operating range.

o]o ange 0
Missed UP DOWN AG Value Bed/Bc E-TFCI TB Size = N*112 + Header + Padding | UL rate (kbps)

6 24/15 59 1264 =11*112 +18 + 14 126.4

21/15 52 951 =8*112 +18 + 37 95.1

Initial operaing range 5 19/15 45 716 = 6*112 +18 + 26 71.6
17/15 40 584 =5*112 + 18 + 6 58.4

4 15/15 35 477 = 4*112 + 18 + 11 47.7

13/15 28 359 = 3*112 +18 + 4 35.9

12/15 19 249 = 2*112 +18 + 7 24.9

Table 41: E-TFCI operating point/range (10 ms) (Table 10.3.1.1A.4.2.1 of TS 34.121 [1])

Configuration in R&S®CMU200:

HSUPA E-RGCH - Control 2 HSUPA E-RGCH - Nr. Of Expected E-TFCl's 2 7
HSUPA E-RGCH - Control 2 HSUPA E-RGCH -2 Initial E-TFCI Index 25
HSUPA E-RGCH - Control 2 HSUPA E-RGCH - E-TFCI Value Selection = Auto

These settings can be configured in R&S®CMU200 as shown in Figure 20.

The test is continued until statistical significance as specified in Table F.6.4 of TS
34.121 [1] is achieved.

Measurement result for detection of E-DCH Relative Grant Channel (E-RGCH) is
available in HSUPA E-RGCH in R&S®CMU200.

Configuration in R&S®CMU200:
Menus - Receiver Quality = Applic. 2 2 HSUPA E-RGCH

Figure 21(a) shows the detection of E-DCH HARQ Indicator Channel (E-HICH) Missed
UP/DOWN measurement result.
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ﬁDCH category 1to 5
N

For Missed UP/DOWN, recall ERGCH10.sav, modify the following configuration and
establish CS call.

BS Signal -2 Downlink Physical Channels = E-RGCH/E-HICH - E-RGCH/E-HICH
>-349dB

E-DCH category 6

For Missed UP/DOWN, recall ERGCH10.sav, modify the following configurations
and establish PS call.

UE Signal = HSUPA 2 Maximum Channelisation Code - 2xSF2 and 2xSF4

BS Signal 2 Downlink Physical Channels 2 E-RGCH/E-HICH - E-RGCH/E-HICH
->-34.9dB

The measurement result is available at:
Menus - Receiver Quality - Applic. 2 - HSUPA E-RGCH
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3.8 Detection of E-DCH Relative Grant Channel (E-
RGCH): Single Link Performance (2 ms TTI)
(10.3.1.2)

The receive characteristics of the E-DCH Relative Grant Channel (E-RGCH) in multi-
path fading environments are determined by the Missed UP/DOWN and Missed HOLD
values. The test will verify the average probability for Missed UP/DOWN and Missed
HOLD, when E-RGCH is transmitted using 3 consecutive slots, do not exceed the
specified values. The test applies to all FDD UE of Release 6 and later releases that
support HSDPA and E-DCH with 2 ms TTI.

The UE transmits E-DPCCH and E-DPDCH. The SS (System Simulator, i.e. Node-B
simulator) transmits E-RGCH UP, DOWN or HOLD (DTX). The UE changes or holds
the transport format of the corresponding E-DPCCH and E-DPDCH accordingly. This is
visible for the SS by reading the E-TFCI, signalled on the corresponding E-DPCCH.
The fail cases for UP are DOWN (erroneous detection) and HOLD (missed detection).
The fail cases for DOWN are UP and HOLD.

Fixed Reference Channels (FRC H-Set 1, QPSK version), RADIO BEARER SETUP
message as specified in section 3.1 is configured in R&S®CMU200 with exception of
RADIO BEARER SETUP message in Table 42. External multi-path fading simulator is
configured with VA30 fading signal.

Test parameters for E-HICH — Serving E-DCH cell

Information Element Value/remark Version
RLC PDU size 112 Rel-6
- E-DCH Transmission Time 10 ms (Test 2 and 4), 2 ms (Test 1 and 3)
E-DCH MAC-d flow maximum number of retransmissions 0
E-DCH info Rel-6

10 ms (Test 2 and 4), 2 ms (Test 1 and 3)
(indication of exhausted resources on frame basis)

Not Present in RGCH performance tests, all E-TFCs
should be in the selection process)

- Happy bit delay condition

- E-DCH minimum set E-TFCI

Downlink information for each radio link list
- Downlink information for each radio link

- CHOICE E-RGCH Information Rel-6

- E-RGCH Information

- Signature Sequence 0

- RG combination index 0

Table 42: RADIO BEARER SETUP: Specific Message Contents (Section 10.3.1.2.4.2 and section
10.3.1.2A.4.2 of TS 34.121 [1])
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Configuration in R&S®CMU200:

BS Signal = Packet Switched 2 HSUPA Test Mode - HSUPA UL RLC SDU Size 2
5872 Bit

BS Signal 2 HSUPA 2 TTIl Mode =2 ms

BS Signal 2 HSUPA - RLC PDU Size 2 112

BS Signal 2 HSUPA -2 E-RGCH/E-HICH - Relative Grant (E-RGCH) - Signature >
0

UE Signal = HSUPA 2 Happy Bit Delay Condition =2 ms

UE Signal 2 HSUPA 2 Minimum set E-TFCI - OFF

UE Signal = HSUPA 2 RAB H-ARQ Profile 2 Max. Number of Retransmission =0

These settings can be configured in R&S®CMU200 by referring to Figure 2(b), 3(b) and
as shown in Figure 19.

Table 43, 44 and 45 show the test parameters for E-RGCH — serving E-DCH cell, test
requirement for Missed UP/DOWN when relative scheduling grant is transmitted using
3 consecutive slots — Serving E-DCH cell and test requirement for Missed HOLD when
relative scheduling grant is transmitted using 3 consecutive slots — Serving E-DCH cell
respectively.

Test parameters for E-RGCH — Serving E-DCH cell

loc

dBm/3.84 MHz

-60

Phase reference

P-CPICH

E-RGCH Ecl/lor

dB

-24.3 (test 1)

-0 (test 2)

E-RGCH signalling pattern

50% UP

100% HOLD

50% DOWN
Table 43: Test parameters for E-RGCH — Serving E-DCH cell (Table 10.3.1.2.5.1 of TS 34.121 [1])

Test requirement for Missed UP/DOWN when relative scheduling grant is transmitted using 3
consecutive slots — Serving E-DCH cell

1 VA30 -24.3 0.6 0.05/0.05

Table 44: Test requirement for Missed UP/DOWN when relative scheduling grant is transmitted using
3 consecutive slots — Serving E-DCH cell (Table 10.3.1.2.5.2 of TS 34.121 [1])

Test requirement for Missed HOLD when relative scheduling grant is transmitted using 3
consecutive slots — Serving E-DCH cell

2 VA30 0.6 0.1

Table 45: Test requirement for Missed HOLD when relative scheduling grant is transmitted using 3
consecutive slots — Serving E-DCH cell (Table 10.3.1.2.5.3 of TS 34.121 [1])

Downlink physical channels in section 3.1, Table 43, Table 44 and Table 45 are
configured in R&S®CMU200. The Absolute Grant is set to 4. The expected UL data rate
is 237 kbps corresponding to E-TFC Index 39.
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Configuration in R&S®CMU200:

BS Signal = Node-B Settings - Output Channel Power (lor) - -59.4 dBm

BS Signal = Node-B Settings - AWGN Noise Pwr. (@3.84 MHz, loc) = Off

BS Signal 2 HSUPA 2 E-AGCH 2 AG Pattern 2 AG Index 24

BS Signal 2 Downlink Physical Channels = E-RGCH/E-HICH 2 E-RGCH/E-HICH 2>
-24.3 dB

BS Signal 2 Downlink Physical Channels = E-RGCH/E-HICH 2 E-RGCH Active 2>
On

These settings can be configured in R&S®CMU200 by referring to Figure 3(b), 5(a) and
5(e).

A HSUPA call is established. Fading simulator is switched on.

Upon reception of every E-DPCCH and E-DPDCH, “DTX” is always signalled by the
SS on the E-HICH during the entire test. This is to ensure no E-HICH power but UE will
transmit new data, since “E-DCH MAC-d flow maximum number of retransmissions” is
setto 0.

Configuration in R&S®CMU200:
BS Signal 2 HSUPA = E-RGCH/E-HICH = HARQ Feedback (E-HICH) = Mode =
All DTX

This setting can be configured in R&S®CMU200 by referring to Figure 17.

Missed UP/DOWN test:

8 consecutive “UP” is signalled by the SS on the E-RGCH. E-TFCI for 8 consecutive
HARQ processes, signalled on the E-DPCCH and corresponding to these “UP”, is read
by SS. It is counted as Missed UP if the UE decreases or holds the transport format at
each HARQ process upon a “UP” command. The UE may transmit less data than
granted if Happy Bit = 1 is signalled by the UE. The corresponding E-DPCCH and E-
DPDCH TTl is not counted as sample.

8 consecutive “DOWN” is signalled by the SS on the E-RGCH. E-TFCI for 8
consecutive HARQ processes, signalled on the E-DPCCH and corresponding to these
“‘DOWN?”, is read by SS. It is counted as Missed DOWN if the UE increases or holds
the transport format at each HARQ process upon a “DOWN” command.
The UE may transmit less data than granted if Happy Bit = 1 is signalled by the UE.
The corresponding E-DPCCH and E-DPDCH TTlI is not counted as sample.

Configuration in R&S®CMU200:
BS Sighal 2 HSUPA 2 E-RGCH/E-HICH -2 Relative Grant (E-RGCH) 2 Mode 2
Alternating H-ARQ Cylce

This setting can be configured in R&S®CMU200 by referring to Figure 19.

The “UP-DOWN?” cycle above is continued until statistical significance as specified in
Table F.6.4 of TS 34.121 [1] is achieved for UP and DOWN separately. If one counter
reaches the pass criterion, this counter is stopped and the remaining counter is
continued. If the last counter reaches pass, the Missed UP DOWN test is pass. If the
first counter reaches fail, the Missed UP DOWN test is fail.

Due to Missed UP or Missed DOWN the operating range will shift down or up. If the
operating point shifts into the range “risk of buffer underflow” or “ambiguous E-TFCI” in

1CM73_5E

Rohde & Schwarz Operation Guide for HSUPA Test Setup according to 3GPP TS34.121 85



Rel-6 Performance Requirements

Detection of E-DCH Relative Grant Channel (E-RGCH): Single Link Performance (2 ms TTI) (10.3.1.2)

Table 46, the operating point must be re-adjusted. R&S®CMU200 wiill re-adjust the
operating point when the operating is shifted outside of the operating range.

E-TFCI operating point/range (2 ms)

Missed UP | MissedHoLD | \AC | pedspc | E-TFCI 8 Size:Ng;dzd’i'n';eade”mi" UL rate (kbps)
Risk of buffer underflow

21/15 54 817 = 7%112 + 18 + 15 408
5 | 19/15 50 707 = 6112 + 18 + 17 3535
Initial 17/15 45 500 = 54112 + 18 + 12 295.5
?;neézmg L”c;f'nat' operating | 4 15/15 39 474 = 4112 + 18 + 8 273
13/15 31 35 = 3112 + 18 + 1 1775
Arbiguous E-TEC 12/15 21 247 = 2*112 +18 + 5 1235
3 11/15 21 247 = 24112 +18 + 5 1235

Table 46: E-TFCI operating point/range (2 ms) (Table 10.3.1.2.4.2.1 of TS 34.121 [1])

Configuration in R&S®CMU200:

HSUPA E-RGCH - Control 2 HSUPA E-RGCH - Nr. Of Expected E-TFC/l’'s 2 6
HSUPA E-RGCH - Control = HSUPA E-RGCH - Initial E-TFCI Index = 3
HSUPA E-RGCH - Control 2 HSUPA E-RGCH - E-TFCI Value Selection - Auto

These settings can be configured in R&S®CMU200 by referring to Figure 20.

The test is continued until statistical significance as specified in Table F.6.4 of TS
34.121 [1] is achieved.

Missed HOLD test:

“‘DTX” is signalled by the SS on the E-RGCH. E-TFClI, signalled on the E-DPCCH and
corresponding to the “DTX”, is read by SS. It is counted as Missed HOLD if the UE
increases or decreases the transport format upon a “DTX” command.
The UE may transmit less data than granted if Happy Bit = 1 is signalled by the UE.
The corresponding E-DPCCH and E-DPDCH TTI is not counted as sample.

Configuration in R&S®CMU200:
BS Signal 2 HSUPA 2 E-RGCH/E-HICH - Relative Grant (E-RGCH) > Mode 2 All
DTX

This setting can be configured in R&S®CMU200 by referring to Figure 19.

Missed HOLD test is continued until statistical significance as specified in Table F.6.4 of
TS 34.121 [1] is achieved.

Due to Missed HOLD the operating range will shift down or up. If the operating point
shifts into the range “risk of buffer underflow” or “ambiguous E-TFCI” in Table 46, the
operating point must be re-adjusted. R&S®CMU200 will re-adjust the operating point
when the operating is shifted outside of the operating range.

The test is continued until statistical significance as specified in Table F.6.4 of TS
34.121 [1] is achieved.

Measurement result for detection of E-DCH Relative Grant Channel (E-RGCH) is
available in HSUPA E-RGCH in R&S®CMU200.
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Configuration in R&S®CMU200:
Menus - Receiver Quality = Applic. 2 2 HSUPA E-RGCH

Figure 21(a) and 21(b) show the detection of E-DCH HARQ Indicator Channel (E-
HICH) Missed UP/DOWN and Missed HOLD measurement result respectively.

@ E-DCH category 2 and 4

For Missed UP/DOWN, recall ERGCH2.sav and establish CS call.

For Missed HOLD, recall ERGCH2.sav, modify the following configuration and
establish CS call.

BS Signal 2> HSUPA -2 E-RGCH/E-HICH - Relative Grant (E-RGCH) - Mode >
All DTX

E-DCH category 6

For Missed UP/DOWN, recall ERGCHZ2.sav, modify the following configuration and
establish PS call.
UE Signal 2 HSUPA 2 Maximum Channelisation Code - 2xSF2 and 2xSF4

For Missed HOLD, recall ERGCH2.sav, modify the following configurations and
establish PS call.

UE Signal 2 HSUPA -2 Maximum Channelisation Code - 2xSF2 and 2xSF4

BS Signal 2 HSUPA 2 E-RGCH/E-HICH - Relative Grant (E-RGCH) 2 Mode >
All DTX

The measurement result is available at:
Menus =2 Receiver Quality = Applic. 2 2 HSUPA E-RGCH
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3.9 Detection of E-DCH Relative Grant Channel (E-

RGCH): Single Link Performance (2 ms TTI, Type
1) (10.3.1.2A)

The receive characteristics of the E-DCH Relative Grant Channel (E-RGCH) in multi-
path fading environments are determined by the Missed UP/DOWN values. The test
will verify the average probability for Missed UP/DOWN, when E-RGCH is transmitted
using 3 consecutive slots, do not exceed the specified values. The test applies to all
FDD UE of Release 7 and later releases that support HSDPA , E-DCH with 2 ms TTI
and the optional Type 1 enhanced performance requirements.

The UE transmits E-DPCCH and E-DPDCH. The SS (System Simulator, i.e. Node-B
simulator) transmits E-RGCH UP or DOWN. The UE changes or holds the transport
format of the corresponding E-DPCCH and E-DPDCH accordingly. This is visible for
the SS by reading the E-TFCI, signalled on the corresponding E-DPCCH. The fail
cases for UP are DOWN (erroneous detection) and HOLD (missed detection). The fail
cases for DOWN are UP and HOLD.

Fixed Reference Channels (FRC H-Set 1, QPSK version), RADIO BEARER SETUP
message as specified in section 3.1 is configured in R&S®CMU200 with exception of
RADIO BEARER SETUP message in Table 42. External multi-path fading simulator is
configured with VA30 fading signal.

Configuration in R&S®CMU200:

BS Signal = Packet Switched - HSUPA Test Mode - HSUPA UL RLC SDU Size 2>
5872 Bit

BS Signal 2 HSUPA =TTl Mode -2 2 ms

BS Signal 2 HSUPA - RLC PDU Size > 112

BS Signal 2 HSUPA -2 E-RGCH/E-HICH - Relative Grant (E-RGCH) - Signature >
0

UE Signal = HSUPA - Happy Bit Delay Condition = 2 ms

UE Signal = HSUPA -2 Minimum set E-TFCI = OFF

UE Signal = HSUPA -2 RAB H-ARQ Profile = Max. Number of Retransmission =0

These settings can be configured in R&S®CMU200 by referring to Figure 2(b), 3(b) and
as shown in Figure 19.

Table 47 and 48 show the test parameters for E-RGCH — serving E-DCH cell and test
requirement Type 1 for Missed UP/DOWN when relative scheduling grant is
transmitted using 3 consecutive slots — Serving E-DCH cell respectively.

Test parameters for E-RGCH — Serving E-DCH cell

Unit Missed UP/DOWN
dBm/3.84 MHz -60
Phase reference - P-CPICH
E-RGCH Ec/lor dB -28.4 (test 1)
. . 50% UP
E-RGCH signalling pattern 50% DOWN

Table 47: Test parameters for E-RGCH — Serving E-DCH cell (Table 10.3.1.2A.5.1 of TS 34.121 [1])
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Test requirement Type 1 for Missed UP/DOWN when relative scheduling grant is transmitted

using 3 consecutive slots — Serving E-DCH cell

i Reference Value
Test Number Propgggtlon
Conditions E-RGCH Ec/lor (dB) lor/loc (dB) Missed UP/DOWN probability
1 VA30 -28.4 0.6 0.05/0.05

Table 48: Test requirement Type 1 for Missed UP/DOWN when relative scheduling grant is
transmitted using 3 consecutive slots — Serving E-DCH cell (Table 10.3.1.2A.5.2 of TS 34.121 [1])

Downlink physical channels in section 3.1, Table 47 and Table 48 are configured in
R&S®CMU200. The Absolute Grant is set to 4. The expected UL data rate is 237 kbps
corresponding to E-TFC Index 39.

Configuration in R&S®CMU200:

BS Signal - Node-B Settings - Output Channel Power (lor) 2 -59.4 dBm

BS Signal = Node-B Settings = AWGN Noise Pwr. (@3.84 MHz, loc) = Off

BS Signal 2 HSUPA -2 E-AGCH -2 AG Pattern - AG Index 24

BS Signal - Downlink Physical Channels - E-RGCH/E-HICH - E-RGCH/E-HICH >
-28.4 dB

BS Signal = Downlink Physical Channels -2 E-RGCH/E-HICH - E-RGCH Active 2>
On

These settings can be configured in R&S®CMU200 by referring to Figure 3(b), 5(a) and
5(e).

A HSUPA call is established. Fading simulator is switched on.

Upon reception of every E-DPCCH and E-DPDCH, “DTX” is always signalled by the
SS on the E-HICH during the entire test. This is to ensure no E-HICH power but UE will
transmit new data, since “E-DCH MAC-d flow maximum number of retransmissions” is
setto 0.

Configuration in R&S®CMU200:
BS Signal 2 HSUPA = E-RGCH/E-HICH = HARQ Feedback (E-HICH) = Mode >
All DTX

This setting can be configured in R&S®CMU200 by referring to Figure 17.

8 consecutive “UP” is signalled by the SS on the E-RGCH. E-TFCI for 8 consecutive
HARQ processes, signalled on the E-DPCCH and corresponding to these “UP”, is read
by SS. It is counted as Missed UP if the UE decreases or holds the transport format at
each HARQ process upon a “UP” command. The UE may transmit less data than
granted if Happy Bit = 1 is signalled by the UE. The corresponding E-DPCCH and E-
DPDCH TTl is not counted as sample.

8 consecutive “DOWN” is signalled by the SS on the E-RGCH. E-TFCI for 8
consecutive HARQ processes, signalled on the E-DPCCH and corresponding to these
“‘DOWN?”, is read by SS. It is counted as Missed DOWN if the UE increases or holds
the transport format at each HARQ process upon a “DOWN” command.
The UE may transmit less data than granted if Happy Bit = 1 is signalled by the UE.
The corresponding E-DPCCH and E-DPDCH TTI is not counted as sample.

1CM73_5E Rohde & Schwarz Operation Guide for HSUPA Test Setup according to 3GPP TS34.121 89



Rel-6 Performance Requirements

Detection of E-DCH Relative Grant Channel (E-RGCH): Single Link Performance (2 ms TTI, Type 1) (10.3.1.2A)

Configuration in R&S®CMU200:
BS Signal 2 HSUPA = E-RGCH/E-HICH = Relative Grant (E-RGCH) = Mode =
Alternating H-ARQ Cylce

This setting can be configured in R&S®CMU200 by referring to Figure 19.

The “UP-DOWN?” cycle above is continued until statistical significance as specified in
Table F.6.4 of TS 34.121 [1] is achieved for UP and DOWN separately. If one counter
reaches the pass criterion, this counter is stopped and the remaining counter is
continued. If the last counter reaches pass, the Missed UP DOWN test is pass. If the
first counter reaches fail, the Missed UP DOWN test is fail.

Due to Missed UP or Missed DOWN the operating range will shift down or up. If the
operating point shifts into the range “risk of buffer underflow” or “ambiguous E-TFCI” in
Table 49 the operating point must be re-adjusted. R&S®CMU200 will re-adjust the
operating point when the operating is shifted outside of the operating range.

E-TFCI operating point/range (2 ms)

Missed UP DOWN AG Value Bed/Bc E-TFCI TB Size = N*112 + Header + min Padding | UL rate (kbps)
Risk of buffer underflow

21/15 54 817 = 7*112 + 18 + 15 408

5 19/15 50 707 = 6*112 + 18 + 17 353.5

N ) 17/15 45 590 = 5%112 + 18 + 12 295.5
Initial operating range

4 15/15 39 474 = 4*112 + 18 + 8 273

13/15 31 355 = 3*112 + 18 + 1 177.5

) 12/15 21 247 = 2*¥112 +18 + 5 123.5

Ambiguous E-TFCI
3 11/15 21 247 = 2¥112 + 18 + 5 123.5

Table 49: E-TFCI operating point/range (2 ms) (Table 10.3.1.2A.4.2.1 of TS 34.121 [1])

Configuration in R&S®CMU200:

HSUPA E-RGCH - Control 2 HSUPA E-RGCH - Nr. Of Expected E-TFCl's 2 6
HSUPA E-RGCH - Control 2 HSUPA E-RGCH -2 Initial E-TFCI Index 2 3
HSUPA E-RGCH - Control 2 HSUPA E-RGCH -2 E-TFCI Value Selection = Auto

These settings can be configured in R&S®CMU200 by referring to Figure 20.

The test is continued until statistical significance as specified in Table F.6.4 of TS
34.121 [1] is achieved.

Measurement result for detection of E-DCH Relative Grant Channel (E-RGCH) is
available in HSUPA E-RGCH in R&S®CMU200.

Configuration in R&S®CMU200:
Menus - Receiver Quality = Applic. 2 2 HSUPA E-RGCH

Figure 21(a) shows the detection of E-DCH HARQ Indicator Channel (E-HICH) Missed
UP/DOWN measurement result.
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E-DCH category 2 and 4
N

For Missed UP/DOWN, recall ERGCHZ2.sav, modify the following configuration and
establish CS call.

BS Signal - Downlink Physical Channels - E-RGCH/E-HICH - E-RGCH/E-HICH
> -28.4dB

E-DCH category 6

For Missed UP/DOWN, recall ERGCHZ2.sav, modify the following configuration and
establish PS call.

UE Signal - HSUPA -2 Maximum Channelisation Code - 2xSF2 and 2xSF4

BS Signal 2 Downlink Physical Channels 2 E-RGCH/E-HICH - E-RGCH/E-HICH
—>-28.4dB

The measurement result is available at:
Menus - Receiver Quality = Applic. 2 2 HSUPA E-RGCH

1CM73_5E Rohde & Schwarz Operation Guide for HSUPA Test Setup according to 3GPP TS34.121 91




Rel-6 Performance Requirements

Demodulation of E-DCH Absolute Grant Channel (E-AGCH): Single Link Performance (10.4.1)

3.10 Demodulation of E-DCH Absolute Grant Channel
(E-AGCH): Single Link Performance (10.4.1)

The receive characteristics of the E-DCH Absolute Grant Channel (E-AGCH) in multi-
path fading environments are determined by the missed detection probability. The test
will verify that the missed detection probability of the E-AGCH channel does not
exceed 0.01. The test applies to all FDD UE of Release 6 and later releases that
support HSDPA and E-DCH.

Fixed Reference Channels (FRC H-Set 1, QPSK version), RADIO BEARER SETUP
message as specified in section 3.1 is configured in R&S®CMU200 with exception of
RADIO BEARER SETUP message in Table 50. External multi-path fading simulator is
configured with VA30 fading signal.

RADIO BEARER SETUP: Specific Message Contents

Information Element Value/remark

E-DCH MAC-d flow maximum number of retransmissions 0

Table 50: RADIO BEARER SETUP: Specific Message Contents (Section 10.4.1.4.2 and section
10.4.1A.4.2 of TS 34.121 [1])

Configuration in R&S®CMU200:

BS Signal = Packet Switched - HSUPA Test Mode - HSUPA UL RLC SDU Size >
8808 Bit

BS Signal 2 HSUPA -2 TTIl Mode - 10 ms

UE Signal = HSUPA - RAB H-ARQ Profile = Max. Number of Retransmission = 0

These settings can be configured in R&S®CMU200 by referring to Figure 1(b), 2(b) and
3(b).

Table 51, 52 and 53 show the test parameters for E-AGCH detection — single link, test
requirement for E-AGCH detection — single link and mapping of the E-AGCH test
sequence and the expected E-TFCI respectively.

e paramete 0 A dete O gle
Parameter Unit
loc dBm/3.84 MHz -60
Phase reference - P-CPICH
P-CPICH Ec_lor dB -10

The E-AGCH information sequence “AG4 AGg AG19 AG,
AGs AG19 AG4 AGs AGg, " shall be transmitted
continuously, where AG,4, AGg and AG; denote absolute
grant index of 4, 8, 10 respectively

E-AGCH information

E-AGCH TTI length ms 10
E-HICH Ec_lor dB -20
Bc 15/15
Bd 5/15
Brs 15/15
;Z\.bllgf[ll:];l'est parameters for E-AGCH detection —single link (Table 10.4.1.3 and Table 10.4.1A.3 of TS
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Test requirement for E-AGCH detection — single link

i Reference Value
Test Number Propg_ggatlon
Conditions E-AGCH Ec/lor (dB) lor/loc (dB) Missed detection probability
1 VA30 -23.1 0.6 0.01

Table 52: Test requirement for E-AGCH detection — single link (Table 10.4.1.3a of TS 34.121 [1])

Downlink physical channels in section 3.1, Table 51 and Table 52 are configured in
R&S®CMU200. The Relative Grant is not configured.

Configuration in R&S®CMU200:

BS Signal - Node-B Settings - Output Channel Power (lor) 2 -59.4 dBm

BS Signal - Node-B Settings = AWGN Noise Pwr. (@3.84 MHz, loc) = Off

BS Signal 2 HSUPA 2 E-AGCH 2 AG Pattern 2 Pattern Length 2 3

BS Signal 2 HSUPA - E-AGCH -2 AG Pattern 2> AG Index =4 8 10

BS Signal - Downlink Physical Channels - P-CPICH - -10.0 dB

BS Signal -2 Downlink Physical Channels 2 E-RGCH/E-HICH 2 E-RGCH/E-HICH >
-20.0dB

UE Signal - UE Gain Factors - Packet Data - HSDPA / HSUPA 2 gc -2 15

UE Signal = UE Gain Factors - Packet Data - HSDPA / HSUPA 2 fd 25

UE Signal = UE Gain Factors - Packet Data - HSDPA / HSUPA - AACK 25

UE Signal = UE Gain Factors - Packet Data - HSDPA / HSUPA -2 ANACK 25
UE Signal = UE Gain Factors - Packet Data = HSDPA / HSUPA 2 ACQI =25

BS Signal -2 Downlink Physical Channels 2 E-RGCH/E-HICH 2 E-RGCH/E-HICH 2>
-23.1dB

BS Signal = Downlink Physical Channels -2 E-RGCH/E-HICH - E-RGCH Active 2>
Off

These settings can be configured in R&S®CMU200 by referring to Figure 3(a), 5(b),
5(e) and 11.

A HSUPA call is established. Fading simulator is switched on.

100% ACK is signalled by the SS on the E-HICH for all processes. Absolute Grants
according to the E-AGCH information sequence as defined in Table 51 is signalled by
the SS. The E-TFCI transmitted on the E-DPCCH for each E-DCH TTI is analyzed by
the SS to determine if a missed detection event has occurred by correlating the
detected E-TFCIs with the expected E-TFCIs corresponding to the abosolute grant
sequence sent on E-AGCH. A missed detection event is recorded if the expected E-
TFC is not detected by the SS.

Configuration in R&S®*CMU200:
BS Signal 2 HSUPA = E-RGCH/E-HICH - HARQ Feedback (E-HICH) = Mode 2
All ACK

This setting can be configured in R&S®CMU200 by referring to Figure 17.
The exact mapping of the E-AGCH absolute grant indices and the expected E-TFCls

are shown in Table 53. The mapping shall be used by the SS to compute the missed
detection probability.
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olute Grant Channel (E-AGCH): Single Link Performance (10.4.1)

app J O e A e egque e alnd e expe 10
Absolute Grant Index Expected E-TFCI Index
AG, E-TFClys
AGg E-TFCle7
AGyo E-TFClg;
Note:

E-TFCl,g E-TFClgs; and E-TFClg; denote the E-TFC index of 28, 67 and 81 from 10ms TTI Table 0in TS
25.321 [5]. This mapping is based on the assumption that 1, 5 or 9 RLC PDUs of size 336 bits are used
respectively.

Table 53: Mapping of the E-AGCH test sequence and the expected E-TFCI (Table 10.4.1.4 and Table
10.4.1A.4 of TS 34.121 [1])

The test is continued until statistical significance as specified in Table F.6.4 of TS
34.121 [1] is achieved.

Measurement result for demodulation of E-DCH Absolute Grant Channel (E-AGCH) is
available in HSUPA E-AGCH in R&S®CMU200.

Configuration in R&S®CMU200:
Menus - Receiver Quality = Applic. 2 2 HSUPA E-AGCH
HSUPA E-AGCH - Measure Type = Missed Detection

Figure 22 shows the E-AGCH missed detection measurement result.

Band . . g = Connect
Receiver Qualit HsUpa, & =
24 WCDMA oo ™ y T e
Max Levvel: Auta Low noize  FregOffset: + 0000 kHz ChanFrecg.: 9612 719224 MHz | |3 HSUPA
u
- i Off v - i Off B - i Off HE-AGCH A
AT
k410000
100000 .
138888 Applic. 2
[ .
L5 fa00 —nplic. T ]
Analyzer
Level
E-TFCI 28 67 &1 - — — — —  Miz=Det. Ana.S_et.
Detected Events Of __UE Signal |
E-TFCI 28 E-TFCI 67 E-TFCI 81 E-TFCI --- E-TFC| --- E-TFCl --- E-TF --- E-TFCl --- HSDPA
| 81275 61273 61272 -— -— -— -— -— HSLPA
BS Sig. Lyl
I 183820 Measured Frames AG Index 4 18 10 |——|—f—|—|— .
Expected E-TFCI| 28 |67 [81 |-— |- |-—-|-— [ B3 Signal
[ 183820 DetectedE-TFCIEvents | EXpected E-TRC Selestor] Auto Settings
0 Missed Detections I = M o Marker
eas
’ 0.000 % Missed Detection Prabakility - :
Missed Detection
-~ | Measure Measure Menus
Repetition e Type

Figure 22: E-AGCH missed detection measurement result
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DCH category 1to 5
N

Recall EAGCH.sav and establish CS call.

E-DCH category 6

Recall EAGCH.sav, maodify the following configuration and establish PS call.
UE Signal = HSUPA 2 Maximum Channelisation Code - 2xSF2 and 2xSF4

The measurement result is available at:
Menus - Receiver Quality - Applic. 2 2 HSUPA E-AGCH
QSUPA E-AGCH - Measure Type - Missed Detection

~

/
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3.11 Demodulation of E-DCH Absolute Grant Channel

(E-AGCH): Single Link Performance (Type 1)
(10.4.1A)

The receive characteristics of the E-DCH Absolute Grant Channel (E-AGCH) in multi-
path fading environments are determined by the missed detection probability. The test
will verify that the missed detection probability of the E-AGCH channel does not
exceed 0.01. The test applies to all FDD UE of Release 7 and later releases that
support HSDPA, E-DCH and the optional Type 1 enhanced performance requirements.

Fixed Reference Channels (FRC H-Set 1, QPSK version), RADIO BEARER SETUP
message as specified in section 3.1 is configured in R&S®CMU200 with exception of
RADIO BEARER SETUP message in Table 50. External multi-path fading simulator is
configured with VA30 fading signal.

Configuration in R&S®CMU200:

BS Signal = Packet Switched - HSUPA Test Mode - HSUPA UL RLC SDU Size >
8808 Bit

BS Signal 2 HSUPA -2 TTl Mode - 10 ms

UE Signal = HSUPA -2 RAB H-ARQ Profile = Max. Number of Retransmission =0

These settings can be configured in R&S®CMU200 by referring to Figure 1(b), 2(b) and
3(b).

Table 51 and 54 show the test parameters for E-AGCH detection — single link and test
requirement for E-AGCH detection — single link respectively.

Test requirement for E-AGCH detection — single link

i Reference Value
Test Number Propgggtlon - - -
Conditions E-AGCH Ec/lor (dB) lor/loc (dB) Missed detection probability
1 VA30 -26.7 0.6 0.01

Table 54: Test requirement for E-AGCH detection — single link (Table 10.4.1A.5 of TS 34.121 [1])

Downlink physical channels in section 3.1, Table 51 and Table 54 are configured in
R&S®CMU200. The Relative Grant is not configured.
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Configuration in R&S®CMU200:

BS Signal = Node-B Settings - Output Channel Power (lor) - -59.4 dBm

BS Signal - Node-B Settings - AWGN Noise Pwr. (@3.84 MHz, loc) - Off

BS Signal 2 HSUPA = E-AGCH =2 AG Pattern -2 Pattern Length = 3

BS Signal 2 HSUPA = E-AGCH =2 AG Pattern 2 AG Index 24 8 10

BS Signal 2 Downlink Physical Channels = P-CPICH - -10.0 dB

BS Signal 2 Downlink Physical Channels = E-RGCH/E-HICH 2 E-RGCH/E-HICH 2>
-20.0dB

UE Signal - UE Gain Factors - Packet Data - HSDPA / HSUPA 2 pc 2 15

UE Signal - UE Gain Factors - Packet Data - HSDPA / HSUPA 2 gd 25

UE Signal - UE Gain Factors - Packet Data - HSDPA / HSUPA -2 4ACK 25
UE Signal - UE Gain Factors - Packet Data - HSDPA / HSUPA - ANACK 25
UE Signal - UE Gain Factors - Packet Data 2 HSDPA / HSUPA 2 ACQI 25

BS Signal - Downlink Physical Channels - E-RGCH/E-HICH - E-RGCH/E-HICH >
-26.7 dB

BS Signal 2 Downlink Physical Channels = E-RGCH/E-HICH - E-RGCH Active 2>
Off

These settings can be configured in R&S®CMU200 by referring to Figure 3(a), 5(b),
5(e) and 11.

A HSUPA call is established. Fading simulator is switched on.

100% ACK is signalled by the SS on the E-HICH for all processes. Absolute Grants
according to the E-AGCH information sequence as defined in Table 51 is signalled by
the SS. The E-TFCI transmitted on the E-DPCCH for each E-DCH TTI is analyzed by
the SS to determine if a missed detection event has occurred by correlating the
detected E-TFCIs with the expected E-TFCIs corresponding to the abosolute grant
sequence sent on E-AGCH. A missed detection event is recorded if the expected E-
TFC is not detected by the SS.

Configuration in R&S®CMU200:
BS Signal = HSUPA = E-RGCH/E-HICH = HARQ Feedback (E-HICH) = Mode =
All ACK

This setting can be configured in R&S®CMU200 by referring to Figure 17.

The exact mapping of the E-AGCH absolute grant indices and the expected E-TFCls
are shown in Table 53. The mapping shall be used by the SS to compute the missed
detection probability.

The test is continued until statistical significance as specified in Table F.6.4 of TS
34.121 [1] is achieved.

Measurement result for demodulation of E-DCH Absolute Grant Channel (E-AGCH) is
available in HSUPA E-AGCH in R&S®CMU200.

Configuration in R&S®CMU200:
Menus -2 Receiver Quality = Applic. 2 2 HSUPA E-AGCH
HSUPA E-AGCH - Measure Type = Missed Detection
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Figure 22 shows the E-AGCH missed detection measurement result.

E-DCH category 1 to 5

Recall EAGCH.sav, modify the following configuration and establish CS call.
BS Signal - Downlink Physical Channels 2 E-RGCH/E-HICH - E-RGCH/E-HICH
->-26.7 dB

E-DCH category 6

Recall EAGCH.sav, modify the following configurations and establish PS call.

UE Signal = HSUPA 2 Maximum Channelisation Code - 2xSF2 and 2xSF4

BS Signal - Downlink Physical Channels - E-RGCH/E-HICH - E-RGCH/E-HICH
->-26.7 dB

The measurement result is available at:

Menus - Receiver Quality = Applic. 2 2 HSUPA E-AGCH
HSUPA E-AGCH - Measure Type - Missed Detection
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4 Summary of R&S®CMU200 *.SAV Files

Table below summarizes the available *.sav files based on R&S®CMU200 firmware
V5.22A for UE supporting operating band | and power class 3 in RMC 12.2 kbps +

HSPA.
ary o A s are A operating band |, powe a
andad D, atego
Clause Test parameter * SAV filename
5.2B Maximum output power with HS-DPCCH and E-DCH
- - HSUPATX1.sav
5.2D UE relative code domain power accuracy for HS-DPCCH and E-DCH HSUPATX2.sav
5.9B Spectrum emission mask with E-DCH HSUPATX3.sav
- - - HSUPATXx4.sav
5.10B Adjacent channel leakage power ratio (ACLR) with E-DCH HSUPATX5. sav
5.13.2B Relative code domain error with HS-DPCCH and E-DCH
Detection of E-DCH HARQ ACK Indicator Channel (E-HICH): Single
10211 Link Performance (10 ms TTI) EHICH10.sav
Detection of E-DCH HARQ ACK Indicator Channel (E-HICH): Single
10.2.1.1A Link Performance (10 ms TTI and Type 1) EHICH10.sav
10.2.1.2 Qetectlon of E-DCH HARQ ACK Indicator Channel (E-HICH): Single EHICH2.sav
Link Performance (2 ms TTI)
Detection of E-DCH HARQ ACK Indicator Channel (E-HICH): Single
10.2.1.2A Link Performance (2 ms TTI and Type 1) EHICHZ.sav
10.3.1.1 Detection of E-DCH Relative Grant Channel (E-RGCH): Single Link ERGCH10 sav
Performance (10 ms TTI)
Detection of E-DCH Relative Grant Channel (E-RGCH): Single Link
10.3.1.1A Performance (10 ms TTI and Type 1) ERGCH10.sav
10.3.1.2 Detection of E-DCH Relative Grant Channel (E-RGCH): Single Link ERGCH2 sav
Performance (2 ms TTI)
10.3.1.2A Detection of E-DCH Relative Grant Channel (E-RGCH): Single Link ERGCH2 sav
Performance (2 ms TTI and Type 1)
104.1 Demodulatlon of E-DCH Absolute Grant Channel (E-AGCH): Single EAGCH.sav
Link Performance
10.4.1A Qemodulatlon of E-DCH Absolute Grant Channel (E-AGCH): Single EAGCH.sav
Link Performance (Type 1)

1CM73_5E

Rohde & Schwarz Operation Guide for HSUPA Test Setup according to 3GPP TS34.121 99




Reference

Demodulation of E-DCH Absolute Grant Channel (E-AGCH): Single Link Performance (Type 1) (10.4.1A)

5 Reference

[1] Technical Specification Group Radio Access Network; User Equipment (UE)
Conformance Specification; 3GPP TS 34.121-1 V8.7.0, June 2009

[2] Technical Specification Group Radio Access Network; Terminal logical test
interface; 3GPP TS 34.109 V8.0.0, December 2008

[3] Technical Specification Group Radio Access Network; Common test environments
for User Equipment (UE); 3GPP TS 34.108 V8.7.0, June 2009

[4] Technical Specification Group Radio Access Network; User Equipment (UE) radio
transmission and reception (FDD); 3GPP TS 25.101 Vv8.6.0, March 2009

[5] Technical Specification Group Radio Access Network; Medium Access Control
(MAC) protocol specification; 3GPP TS 25.321 v8.6.0, June 2009

[6] Rohde & Schwarz; Application Note: Measurements on 3GPP UE’s according to
TS34.121 with CMUgo: Tests with combined Instruments, 1MA130, October 2008

[7] Rohde & Schwarz; Reiner Stuhlfauth; High Speed Uplink Packet Access, HSUPA —
RF measurements with CMU200 radio communication tester

[8] Rohde & Schwarz; Application Note: Operation Guide for HSUPA Test Set-up
According to 3GPP TS 34.121, RCS0712-0053, March 2008

1CM73_5E

Rohde & Schwarz Operation Guide for HSUPA Test Setup according to 3GPP TS34.121 100



Ordering Information

Demodulation of E-DCH Absolute Grant Channel (E-AGCH): Single Link Performance (Type 1) (10.4.1A)

6 Ordering Information

Orde 0
Type Description Order no.
R&SCCMU200 Base unit with following accessories: power cord, operating and 1100.0008.02

service manual for instrument

R&S®CMU-B21

Unversal signaling unit; provides multistandard signaling hardware;
required for WCDMA 3GPP FDD

1100.5200.14

R&S®CMU-B56

WCDMA (3GPP FDD) signaling module for CMU-B21 model 14

1150.1850.14

R&S®CMU-B68 Versatile baseband board for WCDMA (3GPP FDD) layer 1, DL and | 1149.9809.02
UL, non-signaling
R&S®CMU-K16 WCDMA (3GPP FDD) band 10, UE test signaling software 1200.9158.02

(R&S®CMU200-B68, R&S®CMU200-B21 model 14 or 54,
R&S®CMU200-B56 necessary)

R&S®CMU-K17

WCDMA (3GPP FDD) band 11, UE test signaling software
(R&S®CMU200-B68, R&S®CMU200-B21 model 14 or 54,
R&S®CMU200-B56 necessary)

1200.9258.02

R&S®CMU-K56

HSUPA 5.7 Mbit/s extension, 3GPP/FDD/UE, Rel.6
(R&S®CMU-B68, R&S®CMU-B21 model 14 or 54, R&S°CMU-B56
necessary)

1200.7803.02

R&S®CMU-K57

WCDMA signaling 3GPP/FDD/UE, band 7
(R&S®CMU200-B68, R&S®CMU200-B21 model 14 or 54,
R&S®CMU200-B56 necessary)

1200.7903.02

R&S®CMU-K58

WCDMA signaling 3GPP/FDD/UE, band 8
(R&S®CMU200-B68, R&S®CMU200-B21 model 14 or 54,
R&S®CMU200-B56 necessary)

1200.8000.02

R&S®CMU-K59

WCDMA signaling 3GPP/FDD/UE, band 9
(R&S®CMU200-B68, R&S®CMU200-B21 model 14 or 54,
R&S®CMU200-B56 necessary)

1200.8100.02

R&S®CMU-K60

HSDPA 14 Mbit/s extension 3GPP/FDD/UE, Rel. 5 (,CMU-K64
necessary)

1200.8200.02

R&S®CMU-K61

WCDMA (3GPP FDD) band 4, UE test signaling software

1157.3670.02

R&S®CMU-K62

WCDMA (3GPP FDD) band 5, UE test signaling software

1157.3770.02

R&S®CMU-K63

WCDMA (3GPP FDD) band 6, UE test signaling software

1157.3870.02

R&S®CMU-K64

3.6 Mbit/s HSDPA

1157.3970.02

R&S®CMU-K65

WCDMA (3GPP FDD) UL user equipment TX test, non-signaling
test software

1115.4891.02

R&S®CMU-K66

WCDMA (3GPP FDD) DL generator, non-signaling test software

1115.5100.02

R&S®CMU-K67

WCDMA (3GPP FDD) band 3, UE test signaling software

1150.3000.02

R&S®CMU-K68

WCDMA (3GPP FDD) band 1, UE test signaling software

1115.5300.02

R&S®CMU-K69

WCDMA (3GPP FDD) band 2, UE test signaling software

1115.5400.02
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About Rohde & Schwarz

Rohde & Schwarz is an independent group
of companies specializing in electronics. It is
a leading supplier of solutions in the fields of
test and measurement, broadcasting,
radiomonitoring and radiolocation, as well as
secure communications. Established 75
years ago, Rohde & Schwarz has a global
presence and a dedicated service network
in over 70 countries. Company headquarters
are in Munich, Germany.

Regional contact

Europe, Africa, Middle East

+49 1805 12 42 42* or +49 89 4129 137 74
customersupport@rohde-schwarz.com

North America
1-888-TEST-RSA (1-888-837-8772)
customer.support@rsa.rohde-schwarz.com

Latin America
+1-410-910-7988
customersupport.la@rohde-schwarz.com

Asia/Pacific
+65 65 13 04 88
customersupport.asia@rohde-schwarz.com

Certified Quality System

ISO 9001

DQS REG. NO 1954 QM

Certified Environmental System

ISO 14001

DQS REG. NO 1954 UM

This application note and the supplied
programs may only be used subject to the
conditions of use set forth in the download
area of the Rohde & Schwarz website.
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