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1   Background
After the discussion on RAN4 #94-e-bis meeting, a Way forward [1] has been agreed to capture all the agreements and open issues for PMI reporting test for NR eMIMO. During this meeting, companies agreed to the codebook parameter configuration and to define requirements only for sub-band PMI reporting. Also, the baseline for channel model and MCS & Rank are settled. See them below:

	· Codebook parameter configuration 

· Option 1: paramCombination-r16: 6, with L =4, pν =1/2, β=1/2 as baseline

· Other options not precluded

· Define requirements only for sub-band PMI reporting.

· Channel Model

· TDLA30-5 as baseline

· Other options not precluded

· MCS and Rank 

· MCS 20 (64QAM Table), Rank 2 as baseline

· Other options not precluded

· Relative Throughput ratio between following PMI and random PMI


Besides that, there are still many open issues related to the parameter configuration that need to be determined. 
In this contribution we would like to share our views and give our proposals for all the open issues. 
2   Discussion

2.1   Test setup 
During the last meeting, MU-MIMO was mentioned and discussed. Companies have different views on choosing either SU-MIMO or MU-MIMO test setup. 

	· Test setup:
· Option 1: Use SU-MIMO test setup as baseline scenario
· Option 2: MU-MIMO test setup
· Option 2a: if needed, discuss under TEI-15


Before the RAN4 #94-e-bis meeting, it was default that parameter configuration discussion was based on the SU-MIMO setup. While in last meeting, MU-MIMO setup was mentioned and proposed. Since this is the first time it was mentioned, further discussion is needed for this issue. Here we raise some of the questions and concern that need to be considered when discussing MU-MIMO setup.

We are not sure about the UE behavior when we configure these two different test setups. Based on our understanding, if we configure MU-MIMO, the gNB will have to beamform to different UEs and as soon as it fixed to one UE, there will be no different with non MU-MIMO setup in UE receiver process. Furthermore, it is hard to choose the reporting PMI from multi-users as it will definitely increase the possibility of error. 

Back to the discussion in LTE, there is a similar scenario in the WI of LTE eFD-MIMO that MU-MIMO setup had been well discussed and finally not happened to the requirements. Considering the more complicated situation in NR of flexibility and uncertainty, we think it might be proper to just follow the LTE approach. 

Given the limited the time slot for Rel-16 NR eMIMO, we suggest to use SU-MIMO setup for test case design, since many parameter configurations were already settled and if we introduce MU-MIMO instead there will be a restart on all of the works.

Proposal 1: Prefer to use SU-MIMO for test setup
2.2   Test parameters
Number of CSI-RS ports
The number of CSI-RS ports is undetermined. Options from agreed WF are listed as follows:

	Number of CSI-RS ports:

· Option 1: 16 ports with (N1,N2) = (4,2) and (O1,O2)=(4,4)

· Option 2 : 32 ports with (N1,N2) = (4,4) and (O1,O2)=(4,4)


For the number of CSI-RS ports, we think that testing 32 Tx ports is rather more complicated than that of 16 Tx ports since the candidate codebook and parameters are quite large, which will result in the bad performance in throughput and unexpected high ratio between TPs of Follow PMI and Random PMI. 
For verifying the enhancement on Rel-15 Type II codebook, using 16 Tx ports configuration is easier and can keep the consistency with LTE of implementing 16 Tx ports for PMI testing with advanced codebook. Since covering both 16 Tx ports and 32 Tx ports is unnecessary, we think choosing the former can reach the goal and will reduce the testing workload at the same time.
Based on that, we would prefer to only introduce 16 Tx ports for enhanced Type II codebook test cases. 

Proposal 2: Only introduce 16 Tx ports for enhanced Type II codebook test cases
If we agree to define requirements for 16 Tx ports, then we prefer to reuse the typical configuration that has been used in Type I codebook test:

· (N1, N2) = (4, 2) and (O1, O2) = (4, 4) for 16 Tx ports

Proposal 3: Use (N1, N2) = (4, 2) and (O1, O2) = (4, 4) for 16 Tx ports
Subband Size
When considering the Subband size, there are just few opinions shared in last meeting, 
	· Sub-band Size:

· Option 1:

· 4 for FDD with 15kHz SCS, 10MHz CBW

· 8 for TDD with 30kHz SCS, 40MHz CBW

· Option 2: FFS


We think we can reuse the subband size for Rel-15 test cases [3], which is 8 for FDD with 15kHz SCS, 10MHz CBW and 16 for TDD with 30kHz SCS, 40MHz, CBW. 
Proposal 4:  Consider 8 for FDD with 15kHz SCS, 10MHz CBW and 16 for TDD with 30kHz SCS, 40MHz CBW

Beam steering model
As for beam steering model, there are two options according to the WF:

	Take beam steering approach as specified in B.2.3B.4A of TS 36.101 and

· Option 1: Extend it to L > 2 beams

· Option 2: Use it as it is with L = 2 beams.


Extending to the Beam steering model that can be configured with L>2 is preferable. The existing steering model as specified in B.2.3B.4A of TS 36.101 is dual-beam direction. As we may increase the L numbers in Type II/Enhanced Type II codebook for potential need, introducing a new beam model with L number configurable is more convenient for testing. 
Therefore, we prefer option 1, to extend the original beam steering model in TS 36.101 to L>2 beams.

Proposal 5: Extend the original beam steering model in TS 36.101 to L>2 beams 
CRS interference
Companies have different views on whether to design test cases covering CSI-RS interference from neighboring cells and/or sectors:

	Whether to design the test cases covering CSI-RS interference from neighbouring cells and/or sectors

· Proposals
· Option 1: No (Huawei, Qualcomm, Samsung, Intel, Apple)

· Option 2 (Ericsson): Yes 

· RAN4 strives to consider the multi-user scheduling for type II PMI reporting test

· If RAN4 agree to use multi-user scheduling for type II PMI reporting test, RAN4 study further how to derive precoder based on the type II PMI feedback from UE under test

· Test parameters for type II codebook may need to be tuned to properly suit MU-MIMO based test setup proposed

· Option 3: If needed, discuss the issue 2-1-1 under TEI-15 WI, since the issue is not relevant to the features introduced in eMIMO WI (Samsung, Ericsson)


We would prefer not to consider CSI-RS interference from neighboring cells and/or sectors into test case design. As multi-TRP transmission is ideal backhaul, we think considering the interference brought by colliding is rather unnecessary.
From demodulation of receiver point of view, we think that whether to consider the CSI-RS interference hardly have impact on the receiving process like the algorithm, but will definitely increase the test complexity, as we need to also consider the modeling the interference and even interference elimination, etc. Thus, we prefer option 1, which is not to cover the CSI-RS interference from neighboring cells and/or sectors.
Proposal 6: Prefer not to cover CSI-RS interference from neighboring cells and/or sectors in test case design
3   Proposals
In this contribution, we share our views on those open issues left for enhanced Type II codebook PMI reporting test for eMIMO. 
The proposals are summarized as follows:

Proposal 1: Prefer to use SU-MIMO for test setup 
Proposal 2: Only introduce 16 Tx ports for enhanced Type II codebook test cases
Proposal 3: Use (N1, N2) = (4, 2) and (O1, O2) = (4, 4) for 16 Tx ports
Proposal 4: Consider 8 for FDD with 15kHz SCS, 10MHz CBW and 16 for TDD with 30kHz SCS, 40MHz CBW
Proposal 5: Extend the original beam steering model in TS 36.101 to L>2 beams 
Proposal 6: Prefer not to cover CSI-RS interference from neighboring cells and/or sectors in test case design
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