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1 Introduction

In the previous meeting, some notable agreements made are as follows:
· 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

· The E-DPDCHs and the S-E-DPDCHs are sent with equal power

In addition, the following open issues were identified:

· How is the SG interpreted with rank2?

· Is the βed for an E-TFC recalculated for the primary stream when rank2 transmissions occur?

· How is the second stream E-TFC selection controlled?

· How does the second stream E-TFC selection compensate for the lower SINR?
[4] further discusses rank 2 transmission for UL MIMO given the above agreements and open issues. In this contribution we take the discussion a step further.
2 Discussions
When the UE has a full buffer but is power limited or SG limited such that it cannot achieve the highest number of codes (2xSF2 + 2xSF4), then the above agreements imply that the UE should allocate all its granted E-DCH power to the stream with the best SINR, i.e. the primary stream.  The UE in this case should transmit with rank 1.
When the UE has full buffer and is neither power limited nor SG limited, then as per the agreement, the primary stream should use the highest number of codes (2xSF2 + 2xSF4).  As described in [4], the radio condition of the secondary stream may not support the same transport block size (TBS) as the primary stream.  Therefore, it is beneficial that the secondary stream has a smaller TBS than the primary stream.  This can be done by scaling or offsetting the TBS in the secondary stream [4].  Since the primary stream is likely to use a TBS close to the maximum TBS, the additional TBS offered by the secondary stream is likely going to result in a net throughput gain for the UE, i.e., the sum of throughput in rank 2 > throughput offered by only primary stream under rank 1.  However, since it is agreed that the channelisation code usage is the same on both streams in case of rank-2 transmission  (2xSF2 + 2xSF4), a lower code rate needs to be  used on the secondary stream compared to that in the primary stream.  A lower coding rate on the secondary stream is also beneficial to overcome the poorer SINR on that stream.
Proposal 1: If the TBS selected for the secondary stream is lower than that of the primary stream, the secondary stream should have a lower coding rate than the primary stream.

As an additional consideration, a UE may be buffer limited in rank 2 but not in rank 1.  (A UE that is buffer limited even in rank 1 should obviously transmit in rank 1.)  If the UE is buffer limited in rank 2 (i.e. is neither power limited nor SG limited), then a high imbalance in TBS between the two streams is possible.  If the TBS imbalance is too high, and if we use 2xSF2 + 2xSF4 on the secondary stream, then the coding rate on the secondary stream will become very low.  It may not be justified to transmit in rank 2 in such a case, which introduces inter-stream interference into the primary stream for such a small TBS in the secondary stream; the small TB from the secondary stream could simply be delayed to the next TTI and transmitted on the primary stream instead.  A TBS imbalance threshold should therefore be used to restrict rank 2 transmission such that rank 2 transmission is only allowed if the TBS imbalance between the two streams is within this threshold.
Proposal 2: Rank 2 transmission is only allowed if the TBS imbalance between the primary and secondary streams is less than a threshold.

3 Conclusion
In this contribution we discuss some aspect of rank 2 transmission for UL MIMO.  We propose the following:
Proposal 1: If the TBS selected for the secondary stream is lower than that of the primary stream, the secondary stream should have a lower coding rate than the primary stream.

Proposal 2: Rank 2 transmission is only allowed if the TBS imbalance between the primary and secondary stream is less than a threshold.
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