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1. Introduction

At RAN WG1#31 meeting, Nokia pointed out a performance problem that was identified when closed loop Tx diversity is used on HS-SCCH [1]. The observation was in line with an earlier document on the same issue [2]. The performance was degraded even against single antenna transmission. Our conclusion was that due to the sensitivity of HS-SCCH against undetected feedback errors (lack of interleaving), closed loop methods seem not applicable for HS-SCCH.

2. Impact on L1

In RAN WG1 specification, TS25.211 defines downlink Tx diversity use in section 5.3.1. It is stated that different Tx diversity modes shall not be used on radio links within the same active set. Naturally, in the case that HS-SCCH would always employ STTD when it has Tx diversity on, there would be cases when other physical channels such as PDCH and HS-PDSCH would be transmitted with CL Tx diversity. Thus, it has to be specifically stated that HS-SCCH employs STTD regardless of the Tx diversity mode used on other physical channels.

3. Impact on higher layers

3.1 RRC specification

RRC specification (TS25.331) stipulates in section 8.6.6.24 (V5.4.0) how the UE shall behave based on Tx diversity mode indicator information. From RRC point of view this Tx diversity mode can be activated independently for each radio link in the active set (however, the mode was limited to be the same in TS25.211). 

Now, if we define in RAN1 specification, that even when closed loop Tx diversity mode is set for a radio link, HS-SCCH is received using STTD, there is no new RRC signalling involved. However, as HS-SCCH is considered as a part of the radio link, the description of Tx diversity mode in TS25.331 may be misleading. Unless Layer 1 specification is also considered in context, RRC specification would imply that also HS-SCCH uses closed loop when other channels do.  Thus, for the same of completeness a small note in TS25.331 would suffice to satisfy any needed change in RRC specification. The excerpt below gives a possible text:
8.6.6.24
Tx Diversity Mode

If the IE "Tx Diversity Mode" is included the UE shall:

1>
if the value of the IE "Tx Diversity Mode" is STTD:

2>
configure the Layer 1 to use the Tx diversity mode indicated in the IE "Tx Diversity Mode" for the radio links for which the IE "Closed loop timing adjustment mode" is included, ignoring the actual value of IE "Closed loop timing adjustment mode".

1>
if the value of the IE "Tx Diversity Mode" is closed loop mode 1 or closed loop mode 2:

2>
configure the Layer 1 to use the Tx diversity mode indicated in the IE "Tx Diversity Mode" for the radio links for which the IE "Closed loop timing adjustment mode" is included, using the actual value of the IE "Closed loop timing adjustment mode".

1>
if the value of the IE "Tx Diversity Mode" is "none":

2>
configure the Layer 1 not to use Tx diversity.

If the IE "Tx Diversity Mode" is not included, the UE shall:

1>
continue to use the already configured Tx diversity mode;

1>
in case no Tx diversity mode has been configured:

2>
do not apply Tx diversity.

NOTE: As an exception to the above rules, STTD is always used for HS-SCCH when any Tx diversity mode is configured.
There alternatives here are:

- no changes in TS25.331 are needed as TS25.211 limits HS-SCCH to STTD.

- RAN1 asks RAN2 whether adding a clarifying note would be pertinent.
3.2 RNSAP/NBAP specification

In RNSAP/NBAP specifications (TS25.423/TS25.433) 

IE "transmit diversity indicator" specifies, whether the Tx diversity for a radio link is active or inactive
IE "diversity mode" specifies the mode to be used, if Tx diversity is active/inactive. 

On Diversity Mode IE TS25.433 stipulates:

[FDD - When the Diversity Mode IE is set to "STTD", "Closedloop mode1" or "Closedloop mode2", the Node B shall activate/deactivate the Transmit Diversity for each Radio Link in accordance with the Transmit Diversity Indication IE]
As in the case of RRC specification, this does not explicitly say, what modes are used with different physical channels in the radio link. However, as the diversity mode is set per each radio link, it can be understood that all the physical channels employ the mode specified by IE ”diversity mode”. On the other hand, from the system point of view it should be enough, if RAN1 specification clearly states that closed loop diversity modes are not used for HS-SCCH.

There alternatives here are:

- no changes in TS25.423/25.433 are needed based on the reasoning above.

- RAN1 asks RAN3 whether adding clarifying notes would be pertinent.
4. Conclusions

It is proposed that the CR in [3] is approved, and that RAN WG1 consults with RAN WG2 and WG3 whether the clarifying notes in the specifications are needed. Technically, the change in RAN WG1 specification is sufficient to limit Tx diversity modes to STTD on HS-SCCH.

5. References

[1] R1-030291, “Tx diversity on HS-SCCH”, Nokia, TSG RAN WG1#31

[2] R1-020698, “Robustness of Transmit Diversity on HS-SCCH”, Lucent Technologies, TSG RAN WG1#26
[3] R1-030407, “Removal of the combination of TxAA Mode 1 with HS-SCCH”, Nokia, TSG RAN WG1#32







































