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1. Introduction

It has been decided in 3GGP RAN WG1, 18th-20th April in Tokyo, that it is mandatory for all kind of UE to support Base Station transmission diversity schemes, both open loop and feedback modes. In liaison statement [1] RAN WG1 requires both TSG-R WG4 and TSG-T WG1 to study Tx diversity issues and to define the needed minimum performance requirements (TSG-R WG4) and conformance tests (TSG-T WG1).

Currently, there are no tests related to Tx diversity schemes in any of 3GPP specifications. This document provides information with justifications about responsible 3GPP WGs which should specify needed tests. The preliminary ideas of testing methods for different Tx diversity has been presented. Also a text proposal of adding open loop tests into S25.101 v 2.0.0. “UE Radio transmission and reception (FDD)” [2] is given.

2. Proposal for testing of Tx diversity schemes

2.1 Background information

Space Time Transmit Diversity (STTD) has been chosen for open loop mode in FDD system. Information about STTD scheme and other schemes can be found in [3, 4]. Table 1 shows application of Tx diversity modes on downlink physical channels [5]. Table 1 depicts also the 3GPP working group which should specify tests for different Tx diversity modes. As can be seen from Table 1 STTD scheme can be applied to many downlink physical channels. We propose that the case when STTD is applied to DPCH should be tested with performance measurements. From network capacity point of view, this is the most important case. When STTD is applied to other channels than DPCH performance tests can be avoided and replaced with functional tests e.g., to check that call set up process works fine. Thus functional tests related to open loop Tx diversity schemes fall into scope of Terminal WG1. 

Our understanding is that Feedback mode (FB) Tx diversity could be tested functionally. This is possible since feedback from UE is required in FB modes. Therefore, tests for FB transmit diversity schemes should be specified in Terminal WG1. Two functional tests are needed: 1) checking of FBI field information in uplink to verify that FBI bits make sense and 2) checking of antenna verification of UE .

Table 1. Application of Tx diversity modes on downlink physical channels

Channel
Open loop mode (OL)
Closed loop mode (FB)
Note
Responsible WG for specifying performance requirements or conformance tests





OL
FB

PCCPCH
X
N/A
STTD applied only to data symbols
T WG1
N/A

SCH
X
N/A
TSTD used
T WG 1
N/A

SCCPCH
X
N/A

T WG1
N/A

DPCH
X
X

RAN WG4
T WG1 (FBI bit output test and antenna verification test)

PDSCH (associated with DPCH)
X
X

FFS
FFS

PDSCH (associated with PSCCCH) 
X*
X*
If open  loop is used it must be used also on PSCCCH
FFS
FFS

PSCCCH
X
N/A

T WG1
N/A

AICH
X
N/A
Only if closed loop Tx diversity is used in the cell and/or open loop mode is used on PCCPCH
T WG1
N/A

N/A = Not applied

X = Can be applied

X* = Can be applied but requires further studies (working assumption)

N/A* = Not applied but requires further studies (working assumption)

FFS = For further studies

2.2 Test method for open loop Tx diversity schemes

STTD scheme improves the required Eb/Nt value, especially in slowly fading conditions. Therefore, it is proposed that all tests related to STTD mode are measured with propagation conditions Case 1, which reflects flat fading conditions (Further details about propagation condition Case 1 can be found in [6]).

It is proposed that STTD is tested with speech service. It is believed that this service is supported by all terminals. 

Performance test for DPCH reception with open-loop transmit diversity mode could be done with a same method as performance test for DPCH reception without any transmit diversity schemes. The BS tester shall use STTD method when transmitting. There is the need for two propagation model simulators, which have the same delay profile, but uncorrelated channel coefficients. However it is up to T WG1 to describe the final measurement configuration for this test. 

2.2.1 Text proposal

8.3.2 Performance in open-loop transmit diversity mode

The receive characteristic of the Dedicated traffic channel (DTCH) is determined by the average bit error rate (BER). 

8.3.2.1
Minimum requirement

(a) The actual 
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 used shall be within ( 0.2 dB of the value indicated in Table X1

(b) The BER shall not exceed the piece-wise linear BER curve specified by the points in Table X2.

Table X1: 
Test Parameters for DTCH Reception with a open-loop transmit diversity scheme. (Propagation condition: Case 1)

Parameter
Unit
Test 1
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Table X2: Test requirements for DTCH reception with open-loop transmit diversity scheme.

Test Number
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2.3 Test method for Feedback Tx diversity scheme

This section shows examples for tests for FB transmit diversity schemes using the parameters below. Note that examples of functional tests are applicable only to mode 1 of FB Tx diversity schemes. Tests for modes 2 and 3 are for further studies.

· AWGN channel with signal to noise ratio of Eb/No

· PCCPCH with amplitude A1, additional PCCPCH pilot with amplitude A2, and DPCH with amplitude A3

· Selectable pilot pattern P1/P2 for DPCH

2.3.1 FBI bit output test

The following test could be used for mode 1 only:

· Set Eb/No to X dB, Set A3 to Y dB, Set A1=A2 to Z dB

· Increase A1 to Z + delta ==> FBI bit at the UL DPCCH should be '1'

· Decrease A1 to Z - delta ==> FBI bit at the UL DPCCH should be '0' 

2.3.2 Antenna verification test

The following test could be used for mode 1 only:

· set Eb/No to X dB, set A3 to Y dB, set A1 = A2 to Z dB

· increase A1 to Z dB + delta, select pattern P1, measure BER/FER, check verification status

==> BER/FER = 0, status = OK

· decrease A1 to Z dB - delta, select pattern P1, measure BER/FER, check verification status 

==> BER/FER = xxx, status = not OK

· decrease A1 to Z dB - delta, select pattern P2, measure BER/FER, check verification status 

==> BER/FER = 0, status = OK
3. Conclusions

RAN WG1 requires both TSG-R WG4 and TSG-T WG1 to study Tx diversity issues, which are mandatory for UE to support, and to define the needed minimum performance requirements (TSG-R WG4) and conformance tests (TSG-T WG1). This document provides information with justifications about responsible 3GPP WGs which should specify needed tests. The preliminary ideas of testing methods for different Tx diversity has been presented. Also a text proposal of adding open loop tests into S25.101 v 2.0.0. “UE Radio transmission and reception (FDD)” [2] is given.
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