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Introduction
In last RAN4 meeting, the overall impact and scope of Rel-17 FeMIMO performance part was discussed with identified scope as summarized in below table:
	Items
	BS demodulation
	UE demodulation 
	CSI 

	Enhancement on multi-beam operation 
	NO
	NO
	NO

	Enhancements on multi-TRP
	Enhancements on Multi-TRP for PDCCH, PUCCH and PUSCH 

	NO
	FFS for M-TRP PDCCH repetition 
FFS for M-TRP PDSCH with rate matching
	NO

	
	Enhancements on Multi-TRP inter-cell operation
	NO
	FFS for M-TRP Inter-cell PDSCH 
	NO

	
	Enhancements on beam management for multi-TRP
	NO
	NO
	NO

	
	Enhancements on HST-SFN deployment
	NO
	PDSCH for SFN scheme A
FFS for SFN scheme B
FFS for PDCCH and PDSCH CA case
	NO

	Enhancement on SRS
	NO
	NO
	NO

	Enhancement on CSI reporting 
	M-TRP
	NO
	NO
	CSI for M-TRP

	
	FDD reciprocity 
	NO
	NO
	FFS PMI for enhanced Type II port selection codebook



In this contribution, we provide views on FeMIMO CSI requirements for remaining open issues.
Discussion
CSI reporting for M-TRP transmission
In last RAN4 meeting, for general test scope following agreement reached:
	· Introduce CSI requirements for CSI reporting enhancement for m-TRP NCJT transmission
· FFS on CQI, PMI, and RI requirement for Single-DCI based Multi-TRP scheme
· Option 1: CQI, PMI, RI 
· Option 2: CQI
· Option 3: PMI only
· FFS on CQI, PMI, and RI requirement for Multi-DCI based Multi-TRP scheme
· Option 1: CQI


In M-TRP enhanced CSI reporting, UE is expected to report CSI following M-TRP transmission hypothesis with one CSI_RS resource pair associated two CSI-RS resources configured which clearly different to single TRP transmission.
Regarding which test can shall be used, in order to ensure test coverage with minimized test effort; we would like to compromised to introduce PMI test for single-DCI based on M-TRP scheme with full overlapped resource and CQI test for multi-DCI based on multi-TRP scheme with non-overlapping resource.
Proposal 1: Introduce below test cases for CSI enhancement on NCJT m-TRP transmission schemes
· Test 1a: PMI test for single-DCI based on M-TRP scheme with full overlapped resource allocation 
· Test 1b: CQI test for multi-DCI based on M-TRP scheme with non-overlapping resource allocation
Regarding general test set-up for CSI reporting requirements, similar as last RAN4 meeting we proposed as following: 
Proposed 2: General test set-up for CSI reporting 
· 2 TPs configured 
· One CSI-RS resource set with Ks = 2
· TP1 associated with NZP-CSI-RS resource 1
· TP2 associated with NZP CSI-RS resource 2
· CSI reporting: One CSI associated with multi-TRP measurement hypothesis and X=0 CSI associated with single-TRP measurement hypothesis (CSI reporting mode 1 with X=0)
· CMR group 1 {CMR a} corresponding to NZP CSI-RS resource 1, K1=1
· CMR group 2 {CMR b} corresponding to NZP CSI-RS resource 2, K2=1
· CMR pair (N=1) : CMR {a,b} for M-TRP measurement hypothesis
· No time/frequency offset between two TPs
Regarding number of ports for PMI/CQI test cases, we prefer 4+4 to ensure test coverage for UE with different capabilities of supporting number of ports.
Proposal 3: Using 4+ 4 ports for PMI test for M-TRP transmission scheme.
PMI reporting for enhaced TypeII PS codebook
The Rel-17 enhanced Type II PS codebook was introduced to utilize partial channel information from DL/UL reciprocity in FDD system by uplink signal i.e. SRS, DMRS and others can be obtained from UE reporting to have hybrid beamforming BS side for DL transmission. We proposed to introduce test case for this specific enhanced feature with PMI usage under certain scenario. 
Regarding test set-up with SU-MIMO vs. MU-MIMO, we would like highlight this codebook introduced for above specific scenario which not relevant to MU-MIMO scenario optimization which different compared to Rel-15/16 Type II codebook even they follow same codebook structure.
In reality, gNB will utilize both UE reported information and the partial channel information obtained from uplink channel to generate final beamforming for downlink transmission. It’s true the final beamforming generation belongs to BS implementation. Similar as LTE Rel-13 FD-MIMO, Class B PMI reporting with BF CSI-RS resource, the test purpose was to verify UE following codebook configuration to report proper codebook, with any restriction in gNB side for beamforming.
Regarding test feasibility issue, we would like highlight similar test cases with BF CSI-RS resource for CSI Class B k>1 CRI test and K=1 port selection test cases already introduced in Rel-13 LTE FD-MIMO WI.
In LTE, power scaling method adopted to model beamforming CSI-RS resource given from UE receiver side, BS beamforming is transparent to UE with equivalent SNR difference. And for Rel-13 class B K=1 test case, MIMO fading channel was used for port selection CB. 
Proposal 4: Introduce PMI test case for enhanced Type II PS codebook under SU-MIMO set-up
Proposal 5: For BF CSI-RS, two methods can be considered:
· Alt 1: MIMO fading channel as Rel-13 LTE Class B K=1 PMI test cases
· Alt 2: Power scaling method similar as Rel-13 LTE Class B K>1 CRI test case 
[bookmark: _GoBack]PMI reporting requirement for inter-cell interference if introduced 
In last RAN4 meeting, companies also bring contribution for CSI feedback under colliding NZP CSI-RS signals with inter-cells. We can understand in real field we may face performance degradation issue with PMI estimation mismatch during the colliding neighboring cell CSI-RS interference.  
We would like like to highlight this issue not relevant to any specific enhanced features/objectives specified under Rel-17 FeMIMO even companies submitted contributions and open the discussion under FeMIMO WI in last RAN4 meeting. 
Observation 1: PMI reporting with inter-cell colliding NZP CSI-RS interference belongs to generic network scheduling issues, not related to the objectives/features in FeMIMO WI and which is out of Rel-17 FeMIMO WI scope. 
We are open to further discuss and address this issue if we found critical issues under real filed but we shall respect normal RAN4 procedure to handle topics following the WID with proper scope. And we shouldn’t hide the discussion under FeMIMO WI.
Proposal 6: NO discussion/handling of the topic for PMI reporting under inter-cell interference in Rel-17 FeMIMO AI. 
· This issue can be handled under either TEI-17 or Rel-18 specific WI pending on the consensus in RAN4.  
 
Conclusion
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