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1 Introduction
At the last RAN2#81 meeting, E-TFC selection issue was discussed for uplink MIMO ([1]). Currently scheme a) has already been specified in Rel-11.
a)	Choose the secondary stream packet-size based on the primary stream serving grant and the offset signaled on the E-ROCH. Then apply power-scaling to resolve the headroom violation. 
In addition, two alternatives were also shown and discussed.
b)	UE falls back to rank 1, sending only the primary stream retransmission
c)	As shown in Figure 1, apply power-scaling to resolve the power-headroom violation assuming rank 2 transmission. Then use the resulting primary stream beta factor and the offset signaled in E-ROCH to select the new packet-size on the secondary stream. Note that this packet-size does not influence the required transmit power, hence the power-scaling needed can be computed independent of this packet-size. The UE falls back to rank 1 if this packet-size is smaller than the minimum packet-size required on the secondary stream to allow rank 2 transmission.
Though some companies had preference for scheme b) instead of scheme a), there was no conclusion ([2]).
In this paper, we try to provide more analysis on this issue and our preference is also provided.
2 Discussion
2.1 Power-limitation
In this paper, we discuss the following scenario in case of uplink MIMO operation:
a) The Maximum rank is set to 2
b) The primary stream is on retransmission
c) The secondary stream is to transmit a new packet
d) The UE is in power-limitation state

For condition d), our solution is to use the set of supported E-TFCs to determine if the UE is in power limited state, similar toRel-6 E-TFC selection mechanism. Currently for uplink MIMO, the set of supported E-TFCs on the primary stream is determined in the RAN4 25.133 by calculating the NRPM (normalized remaining power margining) for every candidate E-TFCI, and thus the UE can get a maximum E-TFC in supported state on the primary stream (value A). In addition, the UE anyway knows the primary stream E-TFCI (the retransmission block size) as it is a retransmission (value B), so the UE is considered as in power-limitation state if value A is smaller than value B.
It is noted that the solution has no impacts on RAN4 specifications.

Proposal 1: Agree that the UE is in a power limited state if the maximum supported E-TFC on the primary stream for rank-2 transmission, determined according to the E-TFC restriction procedure described in TS 25.133, is smaller than the retransmission block size on the primary stream.

2.2 Analysis on all schemes
Regarding scheme a), there are two main drawbacks. The first drawback is that the selected packet-size for the secondary stream will be too large compared to available power, and thus more retransmission on the secondary stream will be introduced. The second drawback is that the retransmission on the primary stream will also be impacted and scaled down because of the allocated power for the secondary stream.
So from network point of view, scheme a) has a risk on the uplink data transmission performance in case of uplink MIMO operation.

In contrary to scheme a), scheme b) does not have the two drawbacks, and the retransmission on the primary stream can be guaranteed. From UE’s point of view, scheme b) will not introduce much complexity because the behaviour of falling back to rank1 transmission has already been specified in TS 25.321.

In summary, we provide detailed comparisons among all schemes in table 1. Our preference is scheme b).
Table 1: analysis on scheme a), b) and c)
	
	Scheme a)
	Scheme b)
	Scheme c)

	Impact on specifications
	Already been specified
	Needs to define power-limitation cases
	For the data transmission on the secondary stream, E-TFC selection procedure needs to wait for power scaling results from physical layer, and thus additional interaction between physical layer and MAC layer is introduced

	Impact on UE behaviour
	Not complex
	Not complex
	Needs to be checked by UE vendors

	Performance gain
	The data transmission on both the primary stream and the secondary stream will be impacted
	The retransmission on the primary stream will be guaranteed
	Better than scheme a), but worse than scheme b)




Proposal 2: Agree that in case of retransmission on the primary stream when the UE is power-limited, the UE shall fall back to rank1, and the pending primary stream retransmission shall be transmitted on the primary stream using rank1 parameters.
CR to 25.321 is provided ([3]).
3 Conclusion
In this paper, we discuss the E-TFC selection procedure for uplink MIMO, and it is proposed:
Proposal 1: Agree that the UE is in a power limited state if the maximum supported E-TFC on the primary stream for rank-2 transmission, determined according to the E-TFC restriction procedure described in TS 25.133, is smaller than the retransmission block size on the primary stream.
Proposal 2: Agree that in case of retransmission on the primary stream when the UE is power-limited, the UE shall fall back to rank1, and the pending primary stream retransmission shall be transmitted on the primary stream using rank1 parameters. 
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