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1. Introduction
The support of codebook subset restriction (CSR) is a long standing decision that dates back to RAN1 #48. The intention is for the eNodeB to be able to control the UE reporting of RI and PMI and confine it to only a subset of the possibilities. This includes support of full-rank transmission without dynamic switching of transmission rank which as earlier pointed out decreases the burstiness of inter-cell interference and in some situations thus performs better than more dynamic behavior of the transmission rank. It is also an important component in combating the detrimental consequences of RS to RS interference in lightly loaded networks giving rise to highly pessimistic CQI and hence transmission rank indication from the UE.

According to 36.213, CSR is currently specified for the following transmission modes

· Open-loop spatial multiplexing

· Closed-loop spatial multiplexing

· Multi-user MIMO

· Closed-loop Rank=1 precoding

The specification of CSR is complete with respect to the three last mentioned modes but is still lacking some details for open-loop spatial multiplexing. Those details are addressed in the present contribution.

2. Discussion

In the discussions related to CSR on the email reflector there were claims implying that the operation of codebook subset restriction should be wildly different for open-loop spatial multiplexing compared with the other transmission modes. The concerns seemed to relate to the fact that transmit diversity based on precoding using SFBC is utilized for rank 1 while spatial multiplexing is used for the remaining transmission ranks. 

When considering the support of CSR, it is important to keep in mind that we clearly have a decision of support for codebook subset restriction for large delay CDD and hence codebook subset restriction is obviously supported for transmission ranks 2, 3, and 4 by means of a bitmap where each bit is associated with a possible precoder subset that restricts the reporting of RI. In addition, it is clear from the original discussion leading to CSR that it should be possible to support full-rank transmission without dynamic rank adaptation. 

For 2 Tx, the already decided support of bitmap based CSR for full rank reporting implies that it must be possible for the CSR mechanism to force the UE in reporting only rank 2 and not rank 1. Not supporting CSR for rank 1 would lead not only lead to a pathological concept of a bitmap having only one bit but also mean that the interpretation of the single bit would have to change to either keep or not keep the UE in full-rank reporting. This would introduce a fundamentally different way of configuring CSR than for the other transmission modes. There seems to be no good reason for doing it in such a different manner for the open-loop spatial multiplexing mode instead of directly applying the general bitmap based CSR concept also to open-loop spatial multiplexing in the same manner as for closed-loop spatial multiplexing. 

3. Conclusion

This contribution discussed the finalization of codebook subset restriction for the open-loop spatial multiplexing mode. In general there does not seem to be a strong reason why the already agreed support of codebook subset restriction should function in a fundamentally different manner for open-loop mode compared with the closed-loop mode. Instead of introducing a new codebook subset restriction concept specifically for one of the transmission modes, the simplest and most straightforward solution appears to be to reuse the already agreed concept also for transmission rank 1. This would imply a 2 bit and a 4 bit bitmap for 2 and 4 antenna ports, respectively. A CR implementing this in 36.213 is available in [2].
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