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1. Introduction

In RAN4 #92 meeting, the way forward on PMI reporting requirements for Tx ports larger than 8 and up to 32 was approved in [1]. This contribution discusses the open issues listed in the WF.
2. Discussion
Number of Tx ports
Two options were listed on the number of Tx ports:

· Number of Tx ports

· Option 1: 16, 32

· Option 2: 16

For Rel-16, we propose to introduce PMI reporting requirements for both 16 and 32 Tx ports, since BS with both 16 and 32 Tx ports are very popular in practical system.

Proposal 1: Introduce PMI reporting requirements for both 16 and 32 Tx ports.

Codebook construction
The following agreements were reached regarding the codebook construction:

· Codebook construction:

· 16 Tx ports: (N1, N2) = (8, 1) or (4, 2)

· 32 Tx ports (if PMI reporting requirement for 32 Tx ports will be defined): (N1, N2) = (4, 4) or (8, 2) or (16, 1)

Our preference is (N1, N2) = (8, 1) for 16 Tx ports and (N1, N2) = (8, 2) for 32 Tx ports, considering the typical BS implementation.
Proposal 2: Use (N1, N2) = (8, 1) for 16 Tx ports, and (N1, N2) = (8, 2) for 32 Tx ports.

Wideband and subband PMI

The following agreements were reached regarding the wideband and subband PMI reporting:

· PMI tests:

· Option 1: Cover wideband PMI and subband in different tests, not duplicate all the tests

· Option 2: Only Wideband

In Rel-15, only wideband PMI reporting requirements are specified. Considering that NR is deployed in carriers with larger channel bandwidth, subband PMI is beneficial for the further performance improvement. Thus it is proposed to cover both wideband PMI and subband PMI reporting. To limit the number of simulation cases, one possible way might be configure wideband PMI and subband PMI reporting for 32 and 16 Tx ports respectively.

Proposal 3: Cover both wideband PMI and subband PMI reporting, and configure wideband PMI and subband PMI reporting for 32 and 16 Tx ports respectively.
Rank number

The following agreements were reached regarding the rank number:

· Rank:
· Option 1: up to rank 4 for 4Rx, and up to rank 2 for 2Rx
· Option 2: up to rank 2
In Rel-15, 4Tx and 8Tx PMI reporting requirements are specified for rank 1 and rank 2 respectively. In Rel-15, up to rank 4 PDSCH demodulation requirements have been defined, 4Rx is mandatory for several NR bands, and it is mandatory with capability signalling to support at least 4 MIMO layers in the bands where 4Rx is specified as mandatory. In addition, with larger Tx number of ports, it is more likely to schedule PDSCH with higher rank. Therefore, it is proposed to configure up to rank 4 for 4Rx UE, and up to rank 2 for 2Rx UE in Rel-16.

Proposal 4: For 4Rx UE, configure rank 2 and rank 4 in tests with 32 and 16 Tx ports respectively; for 2Rx UE, configure rank 2.

Rank number

The following agreements were reached regarding the MCS:

· MCS:
· Up to 64QAM
With larger number of Tx ports, better PDSCH performance can be expected, so we support to use higher modulation order like 64 QAM. Moreover, MCS 19 is widely used in PDSCH demodulation tests and can be used for Rel-16 PMI test.

Proposal 5: Use 64QAM MCS 19.

CDM type and density for NZP CSI-RS

In Rel-15 PMI test, for NZP CSI-RS, CSI-RS density of 1 is assumed, and FD-CDM2 and CDM4 (FD2, TD2) are used for 4Tx and 8Tx respectively. For 16 and 32 Tx ports, it is proposed to use CDM4 (FD2,TD2) and density of 1 for NZP CSI-RS.
Proposal 6: For 16 and 32 Tx ports, use CDM4 (FD2,TD2) and density of 1 for NZP CSI-RS.

CSI-RS resource & CSI reporting type, CSI delay
For the CSI-RS resource and CSI reporting type, it is proposed to reuse the Rel-15 assumptions as baseline. For CSI delay, it is proposed to reuse the Rel-15 assumptions for 8Tx as baseline, according to the UE CSI computation time defined in sub-clause 5.4 of TS 38.214. 
More specifically, as baseline, 

· Aperiodic CSI-RS resource and CSI reporting
· CSI delay: 8 ms (8 slots) for FDD, 6.5 ms (13 slots) for TDD
Proposal 7: Assume aperiodic CSI-RS resource and CSI reporting.
Proposal 8: Assume 8 ms (8 slots) CSI delay for FDD, 6.5 ms (13 slots) CSI delay for TDD.
3. Conclusion
This contribution discussed PMI reporting requirements for larger Tx ports, with the following proposals:

Proposal 1: Introduce PMI reporting requirements for both 16 and 32 Tx ports.

Proposal 2: Use (N1, N2) = (8, 1) for 16 Tx ports, and (N1, N2) = (8, 2) for 32 Tx ports.

Proposal 3: Cover both wideband PMI and subband PMI reporting, and configure wideband PMI and subband PMI reporting for 32 and 16 Tx ports respectively.
Proposal 4: For 4Rx UE, configure rank 2 and rank 4 in tests with 32 and 16 Tx ports respectively; for 2Rx UE, configure rank 2.

Proposal 5: Use 64QAM MCS 19.

Proposal 6: For 16 and 32 Tx ports, use CDM4 (FD2,TD2) and density of 1 for NZP CSI-RS.

Proposal 7: Assume aperiodic CSI-RS resource and CSI reporting.

Proposal 8: Assume 8 ms (8 slots) CSI delay for FDD, 6.5 ms (13 slots) CSI delay for TDD.
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