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1   Background
After the discussion in RAN4 #94-e-bis meeting, a Way forward [1] was approved to carry all the agreements that had been reached between companies. During the discussion, MU-MIMO setup had been proposed by one company and since then parameter discussions were split into two separate part for SU-MIMO and MU-MIMO in order to make it clearer. For SU-MIMO Type II codebook PMI reporting test, companies agreed to the following parameters:

	· L (numberOfBeams)
· 2
· Propagation condition
· TDLA30-5
· MCS and rank
· As baseline, use MCS 20, rank 2
· Test metric
· TP ratio between following PMI and rand PMI


Besides, there are still many open issues that are undetermined and needed for discussion. 
In this contribution we will give our views and proposals for open issues including test setup and parameter configurations for SU-MIMO Type II codebook PMI reporting test.
2   Discussion
2.1   Test setup

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.

In this case, we prefer to use SU-MIMO for test setup.

Proposal 1: Prefer to use SU-MIMO for test setup
2.2   Test parameters for SU-MIMO Type II codebook requirements
Codebook construction
Introducing 32Tx ports is not helping in test coverage. As we have already introduce 16 and 32 Tx ports for Type I codebook PMI reporting test, it would be reasonable to choose only one of them to verify the different codebook rather then cover all the same test cases in Type I. 

Thus, if we are able to make a choice between 16 and 32 Tx ports, we would prefer the former, for it much more reduces the test complexity as mentioned in the last meeting. 

Moreover, 16 Tx ports is more typical than 32 Tx ports in practice, for it is supported by more UE and it was chosen to be defined requirements for LTE MIMO in Rel-14. 

Based on the reasons above, we would prefer only introduce 16 Tx ports requirements for Type II codebook PMI reporting test.
Proposal 2: Prefer only introduce 16 Tx ports requirements for Type II codebook PMI reporting test
If we agree to 16 Tx ports, then option 1 listed in the Way forward is a typical configuration for (N1, N2) and (O1, O2). Thus, we propose the following:

Proposal 3: Use (N1, N2) = (4, 2) and (O1, O2) = (4, 4) for 16 Tx ports
Beam steering model

Regarding the beam steering model, there are three options:
· Beam steering model
· Option 1: Reusing beam steering approach with dual-cluster beams as specified in B.2.3B.4A of TS 36.101
· Option 2: Use Equation 1 as beam steering model for Type II codebook performance requirements. 
· Option 3: Use option 1 if L = 2, and use option 2 if L > 2
It is agreed that L = 2 will be used in Type II codebook under this WI of Rel-16 performance enhancement. Thus, it would be the same no matter we chose ether option 1 or option 2, since option 2 is just an extension on top of the original model specified in B.2.3B.4A of TS 36.101. 
What we are considering is that the beam steering model should be suitable for more number of beams as introduced in Rel-15, although we now only configure L = 2. As Type II codebook is designed for multi-beams, we think it would be better to modify the model to meet the multi-beam requirements. There will be no difference if we still configure L = 2 on new model. 

Moreover, extended beam steering model can be reused in Rel-16 NR eMIMO (enhanced Type II codebook) and easy for comparison in the future. 
Proposal 4: Prefer to use equation listed in the last slide of the Way forward as beam steering model
MIMO correlation

For the MIMO correlation, we support using XP high for defining test cases. For it can achieve better performance gain between follow PMI and random PMI. 

Also, we have defined test cases with XP high before (in Type I codebook), and it is comparable for defining the same MIMO correlation in Type II codebook. As mentioned in last meeting, there is an observation of a gain over Type I codebook by using XP medium. We think it is not comparable since there are two variables changed: codebook type and MIMO correlation. Thus, if we want to compare Type II with Type I, maybe only one change on codebook type is fairer for comparison. 
Proposal 5: Use XP high for MIMO correlation

Other parameters

Companies have different views on parameter configuration of Npsk, SubbandAmplitude and PMI-FormatIndicator in the last meeting. 
For Npsk, as shown in one contribution from last meeting, the performance of 8PSK is much better than that of QPSK. However, good performance is not the only condition for defining requirements. We also need to consider its implementation in practice. As we know, Npsk is configured by RRC according to the channel condition, and higher PSK always can provide better performance but has more stringent condition for channel. Thus, QPSK is more typical and will be used much usual than 8PSK, which is the meaning for defining performance requirements. 

Therefore, we propose to use N = 4 for Npsk configuration.
Proposal 5: 4 for Npsk
As shown in the simulation results from last meeting, SNR values at @ 90% Maximum throughput for configuring True and False are very close, indicating almost no gain.  Much more number of candidate codebooks and parameters are introduced for Random PMI when True is configured, which lead to bigger ratio then that of configuring False. Thus, we do not think configuring True for SubbandAmplitude will improve the performance. Instead, the impact would possibly be low and can be ignored. 
Therefore, we propose to use False for SubbandAmplitude.
Proposal 6: False for SubbandAmplitude
Similarly, when considering the PMI-FormatIndicator, we think wideband is more suitable since the expected gain by configuring subband may not show up in shared simulation result from last meeting. Also, configuring subband may result in bad performance for the throughput of Random PMI as the codebooks and parameters are significantly increased. 
Therefore, we propose to use Wideband for PMI-FormatIndicator.

Proposal 7: Wideband for PMI-FormatIndicator
3   Conclusion / Proposals
In this contribution, we discuss the open issues for Type II codebook PMI reporting test with Tx ports larger than 8 and give our views and proposals for test parameter configurations. 
The proposals are concluded as follows:

Proposal 1: Prefer to use SU-MIMO for test setup
Proposal 2: Prefer only introduce 16 Tx ports requirements for Type II codebook
Proposal 3: Use (N1, N2) = (4, 2) and (O1, O2) = (4, 4) for 16 Tx ports
Proposal 4: Prefer to use equation listed in the last slide of the Way forward as beam steering model
Proposal 5: 4 for Npsk
Proposal 6: False for SubbandAmplitude
Proposal 7: Wideband for PMI-FormatIndicator
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