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1 Introduction
In RAN1#72, the agreed working assumption on 4Tx CSI feedback enhancement was that a new aperiodic PUSCH feedback mode with sub-band PMI and CQI reporting, i.e., PUSCH feedback mode 3-2 is supported in Rel-12. For the details of PUSCH feedback mode 3-2, it needs to decide the size of wideband PMI and sub-band PMI for 4Tx, sub-band size and the necessity of additional CSI report information, e.g., for MU-MIMO. Regarding the size of wideband PMI and sub-band PMI for 4Tx, it is related to the codebook enhancement which is discussed in another two separate contributions [1]
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[2]. 
In this contribution, we present the views on the details of aperiodic PUSCH feedback mode 3-2 including sub-band size and MU-CSI reporting.  
2 Sub-band size 
For PUSCH feedback mode 3-1, there is wideband PMI and sub-band CQI reporting, and the sub-band size depends on the system bandwidth [3]. The major difference for PUSCH feedback mode is that there is sub-band PMI reporting. Hence, the sub-band size defined for PUSCH feedback mode 3-1 can be the baseline.
If the sub-band size for PUSCH feedback mode 3-2 is increased, such as 3 RBs for each sub-band instead of 6 RBs in the bandwidth of 10 MHz, the first drawback is that complexity of measurement and feedback overhead will be significantly increased. In addition, the resulted system performance gain is very limited according to the observations on the simulation results. As shown in [4], compared to the sub-band size of 6 RBs, the performance gain from the sub-band size of 3 RBs is less than 1% in both cell average and cell edge. In [5], the performance gain from the sub-band size of 2 RBs instead of 5 RBs with an enhanced two-stage codebook is less than 4% at cell average and cell edge. 
Hence, there seems no strong motivation to increase the sub-band size and the legacy sub-band size should be maintained. 
Proposal 1: We prefer to maintain the sub-band size of PUSCH feedback mode 3-1 defined in Rel-10 for the aperiodic PUSCH feedback mode 3-2.
3 MU-CSI reporting
In Rel-11, CSI feedback for MU-MIMO is still based on SU-MIMO feedback. To further enhance the performance of MU-MIMO, the function of multiple CSI processes defined in TM10 can be reused to optimize the CSI reporting for MU-MIMO.  
It is noted that the application of multiple CSI processes for MU-MIMO could be an implementation issue in case multiple CSI processes is supported by UE, i.e., eNB can configure two different CSI processes to report CSI for SU-MIMO and rank-1 CSI for MU-MIMO respectively. Thus, multiple CSI processes can be used for MU-MIMO CSI feedback enhancement without any specification effort in Rel-12. 
Observation 1: Multiple CSI processes can be reused for MU-MIMO CSI feedback enhancement without additional specification effort, and there is no need to introduce additional CSI in PUSCH feedback mode 3-2.
4 Conclusions
In this contribution, we give the views on the details of aperiodic PUSCH feedback mode 3-2, which are summarized as follows:
Proposal 1: We prefer to maintain the sub-band size of PUSCH feedback mode 3-1 defined in Rel-10 for the aperiodic feedback mode 3-2.
Observation 1: Multiple CSI processes can be used for MU-MIMO CSI feedback enhancement without additional specification effort, and there is no need to introduce additional CSI in PUSCH feedback mode 3-2.
References
[1] R1-130849, “Proposals of 4Tx codebook enhancement”, Huawei, HiSilicon, St. Julian’s, Malta, 28 Jan.-1 Feb., 2013. 
[2] R1-130881, “Performance evaluation of 4TX Codebook in MU-MIMO”, Huawei, HiSilicon, Chicago, USA, April 15-19, 2013.
[3] TS36.213 v11.2.0.
[4] R1-125139, “Simulation results of further enhanced DL MIMO”, CATR, New Orleans, USA, Nov. 11-15, 2012.
[5] R1-114059, “Further evaluations on CSI feedback enhancement for x-pol antenna configurations in Scenarios A and C”, ALU, ALU-SB, San Francisco, USA, Nov. 14-18, 2011.









