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1 Introduction

A WI to introduce MIMO with 64QAM for HSUPA has been approved in [1].  This aims to enable higher throughput to be achieved in the uplink.  Some notable agreements made in the previous meeting are:

· The S-E-DPCCH is introduced for rank2 transmissions
· S-E-DPDCHs sent on the orthogonal precoding vector

· S-E-DPDCHs can only be present when E-DPDCHs are sent with 2xSF2+2xSF4

· S-E-DPDCHs can only be sent with 2xSF2+2xSF4, can be revisited if a motivation for other configurations is identified

· S-E-DPCCH used to indicate the format used on S-E-DPDCHs

This contribution discusses the UE rank indication aspect given the above agreements. 
2 Discussions
In an UL MIMO operation, the NB decides the maximum number of streams, i.e. rank, that the UE can transmit on and this is signalled to the UE.  The actual rank used by the UE is dependent on whether the UE has the resource (grant & power headroom) and sufficient data to achieve the highest transport block format (2xSF2 + 2xSF4) on at least the primary stream.  Hence, for a signalled maximum rank of 2, the final rank used by the UE is not known to the NB.  Since S-E-DPCCH is transmitted when UE is performing rank 2 transmission, the NB will need to blind detect for S-E-DPCCH, which could also lead to false or missed detection.  To avoid this, it is beneficial for the NB hardware that the UE indicates explicitly the rank it uses in each TTI.

In [2], it is proposed to reuse the Happy Bit in the E-DPCCH to indicate the rank where the value “0” would indicate rank 2 whilst “1”would indicate rank 1.  For rank 2 transmission the Happy Bit in S-E-DPCCH would indicate whether the UE is happy or not happy.  However, since the rank indication from the UE is only required when the NB granted the UE a maximum rank of 2, the interpretation of the Happy Bit can be dependent upon the signalled rank by the NB, and thus some of the original happy bit functionality can be retained.  That is:
· If NB granted rank 1 then the Happy Bit in E-DPCCH does not relay any rank information and the UE uses legacy method to set the Happy Bit

· If NB granted rank 2 then 

· Happy Bit in E-DPCCH is interpreted as rank indicator where “1” = rank 1 whilst “0” = rank 2.  A UE that is granted to transmit in rank 2 but actually uses rank 1 would be considered to be happy. 
· Happy Bit in S-E-DPCCH is interpreted as the Happy Bit as per legacy method

Thus the UE can signal both the Happy Bit and rank indicator using E-DPCCH and S-E-DPCCH.

Proposal 1: The UE only needs to signal the rank if the maximum rank granted by the NB is 2.

Proposal 2: For a granted rank of 2, the UE indicates the rank using the Happy Bit in E-DPCCH and indicate whether it is happy or not happy using the Happy Bit in S-E-DPCCH.
3 Conclusion
In this contribution we discuss the need for a UE to signal its rank for UL MIMO.  The following are proposed:
Proposal 1: The UE only needs to signal the rank if the maximum rank granted by the NB is 2.

Proposal 2: For a granted rank of 2, the UE indicates the rank using the Happy Bit in E-DPCCH and indicate whether it is happy or not happy using the Happy Bit in S-E-DPCCH.
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