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1 Introduction
In last RAN4 meeting, the merits of UE selected subband CQI reporting were proposed in [1]. The working assumptions and the initial simulation results for UE selected subband CSI requirements were discussed in [1~7]. In this contribution, three issues will be discussed:

1: Interference impact of PUCCH allocation.
2: Piggyback impact on PUCCH reporting.
3: Further consideration on all the reporting modes in MU-MIMO.
2 The impact of PUCCH allocation on interference
The mixed reporting mode with PUSCH 3-X and PUCCH 1-X can be used as shown in [8]. But PUCCH reporting is scheduled in most time due to uplink overhead. 2-X reporting with the medium uplink overhead and the analogous best performance can also be used in real network [1].  Both PUCCH 1-X and PUCCH 2-X can cause interference to other band or impaired by the other out-band interference.
To mitigate the interference, PUCCH can be allocated with a certain offset to the frequency edge as shown in Figure 1 according to the 36.211. In that way, the available resource blocks for PUCCH could be increased.
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Figure 1: PUCCH resource allocation
3 Piggyback impact on PUCCH reporting
All the PUCCH information, e.g., CQI/PMI or RI will piggyback on the PUSCH [10], in this case the total bit for CSI information bits aren’t more than 11 bits regardless of the system bandwidth [9]. The overhead can be ignored compared to the aperiodic reporting, e.g., PUSCH3-X and PUSCH1-2. The collision will occur for all periodic reporting, including the PUCCH 1-X and PUCCH 2-X. 
many users can be multiplexed on one RB in PUCCH channel if there is no PUSCH allocation, but one aperiodic reporting would occupy may RBs resource.

In case both periodic and aperiodic reporting would occur in the same sub-frame, the UE shall only transmit the aperiodic report in that sub-frame which means that the same disposal mechanism is for PUCCH 1-X and PUCCH 2-X. PUCCH 2-X reporting doesn’t need to trigger the aperiodic reporting if UE can be scheduled to the resource position which is same as UE reporting resource index when traffic load is median.

4  Further consideration in MU-MIMO mode
MU-MIMO technology feature can greatly improve the system capability. Greedy heuristic algorithms [11] are widely used in RAN1 to seek multiple user pairing, the first step is that eNB sorts all UE’s capacity in the whole band and schedules the UEs who have good channel condition. This selection rule means scheduler should know full knowledge about UEs in the whole band instantaneously. PUCCH 1-X can not provide enough subband CQI information, while PUSCH3-X can not provide all the subband CQI information instantaneously. In fast fading channel, aperiodic reporting CQI information can not reflect realtime channel quality due to the aperiodic triggered, which will degrade the performance. On the contrary, 2-X can provide the best subband sets and the corresponding CQI, all these information will benefit the scheduler. Furthermore, PUSCH 2-2 can provide the subband PMI information, it can largely help eNB to reselect the MCS. 







5 Test case

All the reporting modes have been  discussed in RAN1, and system performance had been fully evaluated at the same time. Each existing reporting mode in RAN1 has its merits and drawbacks in special scenarios. From RAN4 aspects,  RAN4 is unnecessary to compare all the reporting modes’ performance like RAN1 does. It is agreed that the CSI requirements should be defined according to the CSI reporting modes in order to achieve good test coverage in RAN4, so the remaining reporting mode should have corresponding test cases in RAN4. 
5.1 CQI test

The initial simulation assumptions had been agreed by many companies as shown in [14].
5.2 PMI test

Considering the UE category, one codeword is adopted since the UE category 1 cannot support rank2. Otherwise UE category 1 cannot support this test.
· PUSCH 2-2
EVA5 2*2 low antenna correlation and one codeword are proposed in [1] for this test, in this case UE will report:

· 
Wideband CQI value for whole bandwidth.
· 
Wideband PMI for whole bandwidth.
· 
CQI value over the selected M preferred subbands and corresponding PMI is same preferred PMI in each of the M subbands.
· 
PMI preferred for the M selected subbands

The signal power in EPA and EVA are shown in Figure 2 and Figure 3, 2-X can achieve more gain in high frequency selectivity, it can help we discriminate the CSI measure accuracy. Regarding the selectivity subband number, there methods are proposed in last meeting.

·  3 RBs 

·  the best M-1 subband

·  the best M subband
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Figure 2: Subband signal power in EVA5 channel
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Figure 3: Subband signal power in EVA5 channel

From the Figure 4, we find that selecting 3RBs can not be feasible for this test since throughput increases slowly with SNR increases. In large frequency selectivity channel, each of best M subbands has much impact on the total mixed PMI index.  The throughput gain if selecting 12RBs may be same as the throughput gain if selecting 15 RBs, but throughput gain if selecting 12RBs is average since the discarded subband sometimes fall in the best position and sometimes in the worst position. This test purpose for best M subband position selectivity, furthermore the reported PMI and CQI is based on the best M subband.
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Figure 4: Normalized throughput for 3 and 15RBs 

Proposal 1: For PUSCH 2-2, the best M subbands are suggested and new OCNG pattern is needed.









· PUCCH 2-1
This report information is similar with PUCCH1-1 except that PUCCH2-1 will report the CQI and its best channel condition subband index. From the PMI accuracy test viewpoint, it is same with wideband PMI3-1 test as in 36.101 except that scheduled subband is the UE preferred subband. Considering the test coverage, we can adopt 4T2R rather than 2T2R. So this test purpose focuses on 4TX PMI reporting accuracy and the UE selected subband accuracy.
Proposal 2: For PUCCH 2-1, 4x2 low correlation is suggested.
6 Conclusions
UE-selected CSI reporting test case should be defined in RAN4 and corresponding CR for PMI test is shown [15].
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