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1	Introduction
From the last RAN4 meeting’s discussion, there is still no consensus on whether to introduce the test cases and requirement for Rel-17 FeType II Port Selection Codebook. According to the agreed WF [1], further discuss is needed on the test case design especially for the BF modeling on the BS side. 
	Sub-topic 2-1: Test setup for PMI
Agreement: 
· Further discuss test case design especially for BF modelling in BS side, RAN4 will not introduce requirements for Rel-17 FeType II PS codebook if RAN4 can’t identify proper test case set-up by end of Aug RAN4 meeting. 



In this contribution, we provided our views and considerations for each candidate of BF modeling, then, we discussed the test set-up, and finally came up the proposal of whether to introduce such test case and requirement. 
2	Discussion
R17 PS CB was motivated by exploiting delay and angle reciprocity for FDD to simplify UE implementation and reduce feedback overhead.  On gNB side, it needs to estimate and pre-compensate channel delay per beam for each UE.  So, the performance would depend on both gNB implementation (i.e., how good delays/angles are estimated in the UL) and UE feedback. 
During the last RAN4 meeting’s discussion, it was encouraged to discuss the test case design including gNB BF modeling first to be the significant input to decide whether to introduce the requirement for Rel-17 FeType II Port Selection Codebook. 
BF modeling
Followings are candidate options for the BF modeling:
	· BF Modelling 
· Wide beam W1 Modeling 
· Option 1a: MIMO fading channel as Rel-13 LTE Class B K=1 PMI test cases
· Option 2: LTE power scaling method similar as Rel-13 LTE Class B K>1 CRI test case
· Option 2a: fixed, i.e., non-phase rotating, beamformer based on LTE power scaling used to define the specific beamformers for CSI-RS and data
· Frequency selective precoding Wf Modeling
· Option 1: explicitly derived from chosen TDL model 
· Option 2: fixed Wf for each selected TDL channel model 
· Option 3: Not modeling 



As for the wide beam modeling, power scaling method has a rather low complexity at the TE side. Meanwhile, the power scaling solution has the advantage that the simulated beam pattern is independent of any real array structure so that the TE does not need to have any kind of array in the first place. This also means that TEs from different vendors can be comparable. 
Observation 1: Power scaling method has low complexity and makes TEs from different vendors comparable
Regarding to the frequency selective precoding Wf modeling, option 1 is too complex since it needs to update the precoder per slot. During the last meeting’s discussion, one TE vendor gave negative feedback on updating the precoding slot by slot during the test, considering the time limit with the processing time of precoder. Option 2 and 3 are easier for testing, more feedback on the feasibility of option 2 and 3 from TE vendors are necessary. 
Observation 2: Option 2 and 3 are easier for testing, more feedback on the feasibility of option 2 and 3 from TE vendors are necessary
Proposal 1: Power scaling method with fixed or no Wf can be considered to do the initial evaluation
We also need confirmation from TE vendors on which implementation for Wf is more realistic and workable. 
	· FFS on TE implementation with Wf to UE under test operation  
· Option 1: specific implementation to UE under test operation 
· Option 2: transparent to UE under test operation 



Considering the test set-up, we are thinking to use the the same method as type-I/II, i,e., gNB follow the PMI reported from UE. No specific algorithm in gNB/TE side.
Proposal 2: Consider option 2: transparent to UE under test operation
Test metric
When it comes to the test metric, it is also difficult to select among these options. Since there was no previous Port Selection codebook requirement, e.g., Rel-15/16 PS CB requirement, it is not possible to consider such to be the reference of the test metric. 
Followings are the candidate options listed in the agreed WF [1]:
	· Test Metric
· Option 1: following PMI with random PMI 
· Option 2: Following FeType II CB over following eType II CB
· Option 3: Following FeType II CB PMI over Type 1 single panel random PMI  



One possibility is to consider randomly selected codebook (option 1) to be the reference. The codebook set for random selection should be decided by further evaluations to try to find the obvious gain to further define requirement. 
Another choice is to select followed Type I single panel codebook (option 3) as the reference. 
For option 1, it can be considered as it is straightforward. 
For option 2, From the RAN1’s evaluations, we can observe 10% user throughput gain at the same overhead. And we can observe 40% overhead reduction at the same user throughput.  Therefore, the most benefit for FeType II PS CB over Rel-16 regular eType II CB is the reduction of overhead. It will be very limited to set a TP ratio for the requirement. 
For option 3, we can’t guarantee that the UE is indeed using Rel-17 FeType II PS CB in the test since eType II CB and eType II PS CB can also bring throughput gain over Type I single panel random PMI. Unless we set a very restrict requirement. 
Proposal 3: Consider option 1: follow PMI with random PMI if the requirement is introduced
To summarize, as for wide beam W1 model, option 1a and 2 can be considered for initial evaluation. For frequency selective precoding Wf modeling, option 2 and 3 need more feedback from different TE vendors. Even there are some positive feedbacks on the feasibility, we still doubt that power scaling with some fixed Wf can reflect the actual performance of FeType II PS CB. In practical, as there is no standardization on the BS beamforming, it is reasonable to believe different network vendors will have different implementations. And, the performance of using FeType II PS CB is strongly related to the BS implementation. In this case, we find difficult to quantize and guarantee the overall performance by the artificial way of some fixed parameters. 
Therefore, we think some of current options for BF modeling can be evaluated first, but more practical way is needed to better reflect the actual processing for both BS and UE side so that to guarantee the overall performance. 
Observation 4: More practical way is needed to better reflect the actual processing for both BS and UE side so that to guarantee the overall performance
Given the limited time for FeMIMO WI in Rel-17, we propose to postpone the requirement for Rel-17 Type II PS CB to at least next release to find better test setup with low complexity and better reflection of actual overall performance. 
Proposal 4: Postpone the requirement for Rel-17 Type II PS CB to at least next release to find better test setup with low complexity and better reflection of actual overall performance.
3	Summary
In summary, we provided our views and considerations for each candidate of BF modeling, then, we discussed the test set-up, and finally came up the proposal of whether to introduce such test case and requirement. Observations and one proposal are listed below:
Observation 1: Power scaling method has low complexity and makes TEs from different vendors comparable
Observation 2: Option 2 and 3 are easier for testing, more feedback on the feasibility of option 2 and 3 from TE vendors are necessary
Proposal 1: Power scaling method with fixed or no Wf can be considered to do the initial evaluation
Proposal 2: Consider option 2: transparent to UE under test operation
Proposal 3: Consider option 1: follow PMI with random PMI if the requirement is introduced 
Observation 3: Power scaling method with fixed or no Wf has its own limitation. More practical way is needed to better reflect the actual processing for both BS and UE side so that to guarantee the overall performance 
Proposal 4: Postpone the requirement for Rel-17 Type II PS CB to the at least next release to find better test setup with low complexity and better reflection of actual overall performance.
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