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Background
During RAN4#103-e meeting, WF [1] on CSI requirement for Rel-17 FeMIMO was approved. In this contribution, we share our views about the UE FeMIMO CSI FeTypeII PS codebook requirements.
Discussion
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.
Way forward: Open issue needs further discussion
· 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
· 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 
· Test set up 
· Option 1
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· FFS on the TE implementation for W1 and Wf
· Option 1: hardcoded or algorithm defined on TE, and use the same W1 for all TDL models and test variants for FeType II PS CB performance and adjust the Wf per TDL model
· Option 2: Use the same method as type-I/II, i,e., gNB follow the PMI reported from UE. No specific algorithm in gNB/TE side
· FFS on the feasibility of TE implementation for W1 and Wf
· 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  
· Encourage interesting companies including TE vendors bring more analysis about the test design especially for BF modelling in BS side and test feasibility in RAN4#104-e meeting. 



For enhancements on CSI, new codebook is designed based on FDD angle and delay reciprocity. The codebook structure is derived from Rel-16 eType II port selection codebook, i.e. , in which  is port selection matrix,  is a linear combination coefficient matrix,  is DFT based compression matrix. The gNB estimate angle and delay information from the UL reference signal based on angle and delay reciprocity, and then beamforming different CSI-RS port with corresponding angle and delay information respectively to make UE to obtain coefficients according to the specific delay position. The new port selection codebook can reduce the measurement complexity and feedback overhead, at the same time some limitations such as number of selected ports, minimum frequency granularity can be relaxed. In our view, the beamforming operation is related to gNB implementation and greatly affect the accuracy of the precoding matrix. However, as companies proposed in last meeting, by explicitly modelling beam-formed CSI-RS port, the UE behaviour as the rest part of the FeType II port selection codebook scheduling can also be verified. Therefore, we are also OK to define PMI reporting requirement for Rel-17 FeTypeII port selection codebook based on evaluation on the performance gain over eTypeII codebook.
Define PMI reporting requirement for Rel-17 FeTypeII port selection codebook based on evaluation on the performance gain over eTypeII codebook.
For Rel-17 FeTypeII codebook, there are different combinations of M, α and β, corresponding to the number of frequency domain basis, the number of selected CSI-RS ports and the number of nonzero coefficients. As per RAN1 features list, M=1 is the basic feature while M=2 is the optional feature. Considering the timeline of this WI, the basic feature M=1 should be prioritized and therefore the Wf is assumed with all-one vector if Rel-17 FeTypeII PS codebook PMI reporting requirements are defined. 
Considering the timeline of this WI, the basic feature M=1 should be prioritized and therefore the Wf is assumed with all-one vector if Rel-17 FeTypeII PS codebook PMI reporting requirements are defined.
As per TE input, due to the limit with the processing time of precoder, it is not possible to update a precoding slot by slot basis. From our understanding, the TDL channel is emulated by the TE so TE can uniquely determine the angle-delay pair collection for the TDL channel since there is no any departure and arrival angles modeled (i.e. only one element in angle dimension). Each angle-delay pair in the collection represent a tap with the fixed delay associated with one CSI-RS port so TE can keep CSI-RS precoding unchanged during the test. To ensure enough codebook accuracy, we prefer to select all CSI-RS ports with no non-zero coefficients (i.e. α=1, β=1, configuration 4 in TS 38.214 Table 5.2.2.2.7-1) if Rel-17 FeTypeII PS codebook PMI reporting requirements are defined.
Each angle-delay pair in the collection represent a tap with the fixed delay associated with one CSI-RS port so TE can keep CSI-RS precoding unchanged during the test.
Select all CSI-RS ports with no non-zero coefficients (i.e. α=1, β=1, configuration 4 in TS 38.214 Table 5.2.2.2.7-1) if Rel-17 FeTypeII PS codebook PMI reporting requirements are defined.
For the test metric, if “following FeType II CB over following eType II CB” is considered, UEs that support FeType II CB but not support eType II CB will not be tested. From our understanding, it is more reasonable to reuse the test metric from other Rel-15/16 defined PMI cases, i.e. consider “following FeType II CB PMI over Type 1 single panel random PMI” as the test metric if Rel-17 FeTypeII PS codebook PMI reporting requirements are defined.
Consider “following FeType II CB PMI over Type 1 single panel random PMI” as the test metric if Rel-17 FeTypeII PS codebook PMI reporting requirements are defined.
In addition, from our understanding, MU-MIMO is mainly for gNB related behavior. From demodulation point of view, we don’t see any UE behaviour difference for SU-MIMO and MU-MIMO with the default receiver assumption. Therefore, to align with Rel-16 eMIMO performance requirements, we propose to only consider SU-MIMO setup if Rel-17 FeTypeII PS codebook PMI reporting requirements are defined.
Only consider SU-MIMO setup if Rel-17 FeTypeII PS codebook PMI reporting requirements are defined.
For the number of CSI-RS ports, 12 ports can be starting point that is same as the number of taps of simplified TDL channel. For the rank and MCS, same configuration can be reused from the Rel-16 eTypeII PMI cases, i.e. MCS20 and rank2 can be selected for Rel-17 FeTypeII PS codebook PMI reporting case. For other parameters such as CSI-RS resource Type, reportConfigType, test metric, it is reasonable to reuse from Rel-16 eTypeII PMI cases.
Select 12 ports, rank2 and MCS20 if Rel-17 FeTypeII PS codebook PMI reporting requirements are defined. For other parameters such as CSI-RS resource Type, reportConfigType, reuse from Rel-16 eTypeII PMI cases.
Proposals
In this contribution, we discuss on UE FeMIMO CSI FeTypeII PS codebook. Our observations and proposals are:
1. Define PMI reporting requirement for Rel-17 FeTypeII port selection codebook based on evaluation on the performance gain over eTypeII codebook.
Considering the timeline of this WI, the basic feature M=1 should be prioritized and therefore the Wf is assumed with all-one vector if Rel-17 FeTypeII PS codebook PMI reporting requirements are defined.
Each angle-delay pair in the collection represent a tap with the fixed delay associated with one CSI-RS port so TE can keep CSI-RS precoding unchanged during the test.
Select all CSI-RS ports with no non-zero coefficients (i.e. α=1, β=1, configuration 4 in TS 38.214 Table 5.2.2.2.7-1) if Rel-17 FeTypeII PS codebook PMI reporting requirements are defined.
Consider “following FeType II CB PMI over Type 1 single panel random PMI” as the test metric if Rel-17 FeTypeII PS codebook PMI reporting requirements are defined.
Only consider SU-MIMO setup if Rel-17 FeTypeII PS codebook PMI reporting requirements are defined.
Select 16 ports, rank2 and MCS20 if Rel-17 FeTypeII PS codebook PMI reporting requirements are defined. For other parameters such as CSI-RS resource Type, reportConfigType, reuse from Rel-16 eTypeII PMI cases.
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