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1.            Introduction

During the last RAN plenary meeting #23, a CR dealing with transmit diversity was presented [1]. More specifically the mentioned CR [1] proposes to re-introduce the use of the S-CPICH as a phase reference for Closed Loop Mode Transmit Diversity in Rel6. 

From the on/off line discussions which followed, several issues related to the use of transmit diversity have risen. These issues are mainly due to different interpretation of the specification regarding how transmit diversity should be applied. 

The aim of this paper is to list these issues for discussion in RAN1 and seek the group’s opinion on them. 
2.           Issues 

2.1        Use of Dedicated Pilot Bits as a Phase Reference

In CR 189 [1], section 5.3.3.1.1 states:  

“Note that it is possible that neither the P-CPICH nor any S-CPICH is a phase reference for a downlink DPCH. In this case the UE shall assume that no Tx diversity is used for the downlink DPCH and any associated PDSCH, HS-PDSCH and HS-SCCH in that cell”.

This implicitly means that dedicated pilot bits are not considered as an option for phase reference when STTD is applied to DPCH. As the above highlighted part is missing in TS 25.211 for Rel99, 3’s understanding is that dedicated pilot bits can be used as a phase reference when STTD is applied to DPCH according to Rel99.

Further more, section 25.211 5.3.1.1.1 of 25.211(R99) states that

"If higher layers signal that neither P-CPICH nor S-CPICH can be used as phase reference for the downlink DPCH for a radio link in a cell, the UE shall assume that STTD is not used for the downlink DPCH (and the associated PDSCH if applicable) in that cell."

However, the higher layer cannot force the UE whether to use or not to use dedicated pilot for channel estimation. It is possible that the higher layer signals to use P-CPICH/S-CPICH but the UE(having support for channel estimation using dedicated pilot) may decide to use dedicated pilot for channel estimation. Thus, when STTD is applied on DPCH, even if the higher layer signals that P-CPICH/S-CPICH may be used for channel estimation, the UE may choose to do channel estimation using dedicated pilot.

2.2. Transmit Diversity on P-CCPCH and SCH
TS 25.211 section 5.3.1 states that “In addition, if Tx Diversity is applied on any of the downlink physical channels it shall be applied on P-CCPCH and SCH”.

3 would like to understand why the specification doesn’t allow the use of Tx diversity on dedicated channels without applying STTD on P-CCPCH and TSTD on SCH.
This constraint might turn out to be a problem as follows: 
STTD performance gain depends on UE’s characteristics, especially UE’s ability to perform accurate channel estimations. UE’s performance requirements relative to STTD are specified in TS 25.101 section 8.6.1. However the mentioned test considers only one specific radio channel, Case 1, which cannot be considered representative of all the variety of multipath which characterises a real propagation environment. Therefore since in a real environment channel estimation can be far more challenging than in Case 1, even UEs compliant to TS 25.101 might not work properly. 

As a consequence, an operator should have the opportunity to decide whether to switch Tx Diversity ON/OFF depending upon UEs’s ability to work properly.

In other words operators should be allowed to use Tx Diversity only on the dedicated channels for selected UEs, without the constraint of using Tx Diversity also on common channels, thus affecting all the UEs.

2.3     Pilot Bit Patterns for STTD 
In TS 25.211 Table 14 shows the pilot bit patterns of downlink DPCCH for antenna 2 using STTD.  It is not clear why Table 14 is not simply derived by STTD-encoding of the pilot bits in Table 12. As indicated in [2], with the current configuration, 3 believes that some problems may occur in terms of reduced SIR estimation accuracy, which in turn affects the STTD performance gain.

3.    Conclusion & Proposal

Some issues with Tx specification are listed in this document. It is proposed that RAN1 discuss these issues and identify if there is a need for any clarification of the specification particularly, wrt the following:
- Possibility to perform channel estimation on dedicated pilot bits when STTD is used on DPCH.

- Removal of the constraint of applying Tx Diversity on P-CCPCH and SCH when it is applied on any downlink physical channel.
References

[1] CR 189, R1-040179

[2] A. Quddus et alii, 
“SIR Estimation for Closed Loop Power Control with Space Time Transmit Diversity in WCDMA FDD Downlink”, PIRMC 2004
