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1 Introduction

The WI to introduce MIMO with 64QAM for HSUPA [1] enables higher throughput to be achieved in the uplink.  In the previous meeting, the following agreements were made on the S-E-DPCCH:
· S-E-DPCCH transmitted on the primary precoding vector

· S-E-DPCCH is I/Q multiplexed with E-DPCCH on the Rel-6 E-DPCCH code

· The presence of S-E-DPCCH indicates rank2, the absence rank1, when the UE’s max rank is 2

· S-E-DPCCH is never sent when the UE’s max rank is 1

· When E-DPCCH is not boosted, the S-E-DPCCH is transmitted with the same power as E-DPCCH

· FFS: what to do with S-E-DPCCH power when E-DPCCH is boosted

The following was also agreed on code configuration for rank 2 transmission:
· The rank 2 transmissions are possible only with 2xsf2+2xsf4 code configuration in both streams. This applies also for the case where the E-TFC selection is max power limited rather than grant limited

This contribution discusses the structure and power boosting aspects of S-E-DPCCH.

2 Discussions
2.1 S-E-DPCCH Structure

The current E-DPCCH consists of the E-TFCI (7 bits), the RSN (2 bits) and the Happy Bit (1 bit).  To reduce hardware complexity, the same slot format used for E-DPCCH (i.e. slot format 0) should be reused for S-E-DPCCH.
Proposal 1: S-E-DPCCH uses the same slot format as that in E-DPCCH

As discussed in [2], for ease of RoT management at the NB, only a single SG is managed and shared among the streams for UL MIMO.  The Happy Bit is used to indicate whether the UE would benefit from additional uplink resources.  Given that the E-DPDCHs and S-E-DPDCHs  have equal power and if only a single SG is managed by the UE, the benefits of having independent Happy Bit for each stream is unclear.  The Happy Bit could be used to indicate the rank used in the uplink transmission [3] but since we agreed to implicitly indicate the rank by the presence and absence of S-E-DPCCH, the Happy Bit on the S-E-DPCCH is redundant.
It was agreed that rank 2 transmission requires that both streams operate with 2xSF2 + 2xSF4 codes.  The set of E-TFCI under this code configuration is a subset of all the E-TFCI.  Hence, the number of available E-TFCI for the secondary stream is reduced.  Therefore less bits may be required to indicate the E-TFC used on the secondary stream.  
The S-E-DPCCH therefore requires less info bits than that in E-DPCCH.   The redundant bits in S-E-DPCCH can be either reserved for future use or used to improve the reliability of the S-E-DPCCH, e.g., via repetition of the E-TFCI.

Proposal 2: Consider whether to use the redundant bits in S-E-DPCCH for repetition of the E-TFCI.
2.2 Power Boosting
The presence and absence of S-E-DPCCH implicitly indicates the rank of the UE transmission.  Hence, the NB needs to blindly detect the S-E-DPCCH.  Given that the S-E-DPCCH carries essential control signalling to decode the S-E-DPDCH, it is important that its quality is at least as good as that of the E-DPCCH.  Therefore, the S-E-DPCCH should uses the same (ec factor as that used for E-DPCCH.

Proposal 3: S-E-DPCCH uses the same (ec factor as that used for E-DPCCH.
The E-DPCCH may be boosted to enhance the phase reference, thereby improving the channel estimation, especially for large TBS packets.  That is, the E-DPCCH is boosted if the E-TFCI selected is greater than E-TFCIec,boost.  The amount of boosting applied is to ensure a targeted T2TP is maintained.  Since S-E-DPCCH is in the primary stream, it is sufficient to boost only the E-DPCCH to achieve the targeted T2TP.  Therefore there is no need to boost the S-E-DPCCH.
Proposal 4: Power boosting is not applied to S-E-DPCCH.
The presence of S-E-DPCCH in the primary stream results in an increase in total pilot power, because the S-E-DPCCH can also be used as pilot power, i.e. the pilot is power boosted simply by the presence of S-E-DPCCH.  Applying the legacy boosting procedure for E-DPCCH in the presence of S-E-DPCCH would therefore cause the resultant T2TP to exceed the targeted T2TP.  To avoid this, a separate (T2TP or E-TFCIec,boost can be signalled to the UE for rank 2 transmission.  Alternatively, it could be specified that the UE does not apply power boosting on the E-DPCCH if the sum of the E-DPCCH and S-E-DPCCH power is below the amount of power boosting calculated for E-DPCCH.
Proposal 5: Power boosting of E-DPCCH should not result in a T2TP that is larger than the targeted T2TP as a result of the presence of S-E-DPCCH.

3 Conclusion
In this contribution we discuss some aspects of the S-E-DPCCH and we propose the following:
Proposal 1: S-E-DPCCH uses the same slot format as that in E-DPCCH

Proposal 2: Consider whether to use the redundant bits in S-E-DPCCH for repetition of the E-TFCI.
Proposal 3: S-E-DPCCH uses the same (ec factor as that used for E-DPCCH.
Proposal 4: Power boosting is not applied to S-E-DPCCH.
Proposal 5: Power boosting of E-DPCCH should not result in a T2TP that is larger than the targeted T2TP as a result of the presence of S-E-DPCCH.
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