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1. Introduction
At RAN#54, the Work Item on UL MIMO was agreed in [1]. RAN1#68bis further discussed the E-TFC selection procedure for UL MIMO, and the agreements were captured in LS [2] as follow:
E-TFC selection

· Rank1 E-TFC selection works as in SIMO/CL-BFTD

· Rank2 E-TFC selection for stream 1 operates as with rank 1. RAN1 is discussing whether the procedure during rank2 transmissions should be further modified in order to compensate for inter-stream interference.

· Rank2 E-TFC selection for stream 2 operates as the E-TFC selection for stream 1.

· RAN1 is still discussing if the ‘maximum allowed effective grant’  used by the stream 2 E-TFC selection algorithm (equivalent to the SIMO/UL CLTD Serving Grant) is signalled relative to the primary stream Serving Grant, or as an absolute value relative to DPCCH.

Rank management:

· The Node B signals the UE with a maximum rank

· The UE is able to autonomously fall back from rank2 to rank1 if it does not have sufficient data or power headroom to transmit

Working assumptions on operation when the E-TFC selection for rank 2 transmission is transmit power limited rather than grant limited:

· As long as the E-TFC selection does not fall back to rank 1, the equal transmit power on both streams is maintained, i.e. the stream 1 Serving Grant and the stream 2 ‘maximum allowed effective grant’ are scaled down equally

· RAN1 is still discussing at which point in which the UE would fall back to rank 1 when power limited
In this contribution, we will give some general analysis on the E-TFC selection procedures for UL MIMO.
2. Discussion
For the single stream transmission, the legacy E-TFC selection procedure could be reused (as indicated in [2]). However, for the dual stream transmission, at least the following aspects need to be further considered:
· How much details should be specified for E-TFC selection in the standard
In Rel-9, the E-TFC selection procedures were carefully specified for DC-HSUPA to guarantee the predicable UE behaviour. Now it is worth to discuss whether the same principle applies to UL MIMO. Another option is to provide the UE enough freedom to select the appropriate rank as well as the TB size on both streams to maximize the UL throughput. More evaluations should be made before the final decision. 
· UE autonomous rank fallback

As agreed in RAN1, in some scenarios, UE needs to perform autonomous rank fallback (i.e. from rank2 to rank1) due to power limitation and/or buffer limitation. The reason behind is that the UE might not be able to satisfy the rank level indicated by the Node B, because as per the RAN1 agreements the E-DPDCHs and the S-E-DPDCHs are required be sent with equal power and sent with 2xSF2+2xSF4.
In addition to UE power status and buffer status, another rank fallback criterion that might need to be considered is UL throughput (to maximize the UE UL throughput). UE should perform autonomous rank fallback when the UL throughput evaluated by the UE for single stream transmission is higher than that for dual stream transmission, targeting the same RoT.
· SG adjustment
In case of UE autonomous rank fallback, the SGs that was originally used for dual stream transmission needs to be recalculated to fit the new single stream transmission to maximize the UL throughput and meet the RoT target at the Node B side. Regarding how to do the SG recalculation, more evaluation is needed together with RAN1.
3. Conclusion
In this contribution, we made a general analysis on the E-TFC selection procedure for UL MIMO. RAN2 is kindly asked to further discuss the E-TFC selection procedure together with RAN1.
4. References

[1] RP-111642, MIMO with 64QAM for HSUPA, Nokia Siemens Networks 
[2] R2-121994/R1-121910, LS on the RAN1 agreements on MIMO with 64QAM for HSUPA
[3] TS 25.321, Medium Access Control (MAC) protocol specification



































































































































































































1
1

