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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 
	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
	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 demodulation requirements for remaining open issues.
Discussion
Enhancements on Multi-TRP for PDCCH
	Issue 1-1-1: Whether to define PDCCH requirement for multi-TRP repetition transmission schemes
· Option 1: Yes
· Option 2: No



For PDCCH, Rel-17 PDCCH repetition multi-TRP transmission support TDM and FDM scheme. This feature was introduced to improve DL performance robust on control channel. From UE processing aspect for TRS tracking , UE behaviour shall be similar as Rel-16 m-TRP PDSCH repetition transmission schemes. Meanwhile, this feature was separate feature compared to Rel-16 m-TRP PDSCH repetition with different physical channels. We prefer to introduce dedicated test case for PDCCH requirements to verify UE supporting m-TRP repetition transmission schemes on PDCCH channel. 
Proposal 1: Introduce PDCCH requirements for multi-TRP repetition transmission schemes. 
Enhancements on Multi-TRP inter-cell operation
In last RAN4 meeting, 2 options list as following:
	Issue 1-1-3: Whether to define PDSCH requirement for Multi-TRP inter-cell operation 
Candidate options:
· Option 1: Yes
· Option 1a: Introduce test applicable rule between existing Multi-DCI intra-cell M-TRP test case and new test case for inter-cell Multi-DCI PDSCH
· Option 1b: Define performance requirement for enhancements on multi-TRP inter-cell operation with full-overlapping resource allocation.
· Option 2: No
· Option 2a: Define applicability for UE that supports “IntCell-Mtrp” feature that if such UE satisfied Rel-16 minimum requirements for PDSCH multi-DCI based transmission scheme, inter-cell operation can be also guaranteed 



For option 2a, this is not test applicable rules specified in RAN4. Test applicable rule means under certain condition, corresponding test cases can be applied or skipped. Option 2a here implied with existing test cases already covered the “IntCell-Mtrp” feature or from UE processing aspect this feature already be guaranteed by existing test cases. To be clarified, our understanding option 2a means no specification impact; this just RAN4 understanding why no new test cases required.  
In our view, intra-cell and inter-cell Multi-TRP corresponding different deployment scenario; we need to introduce test cases covering different deployment scenario meanwhile in order to save UE test effort and RAN4 work on introducing new test cases, we can replace existing test case instead of introducing new test cases with test applicable rule.
Proposal 2: Introduce PDSCH requirement for Multi-TRP inter-cell operation (Option 1a)
· Introduce test applicable rule between existing Multi-DCI intra-cell M-TRP test case and new test case for inter-cell Multi-DCI PDSCH
Proposal 3: Reusing test parameters of existing Rel-16 multi-DCI based on TRP transmission test case (Table 5.2.2.1.12-2) with different PCI for TP1 and TP2 
Based on above proposals, we just need to modify existing test case with necessary modifications, and same requirement can be applied (which pending on further check by interested companies) and no additional simulation work expected.  
 [image: ]
Figure 1: Multi-DCI NCJT with multi-cell multi-TRP
HST-SFN scenario enhancement
PDSCH SFN scheme A and B
	Issue 2-1-2: Whether to define PDSCH requireemnt with HST-SFN scheme B
· Option 1: Yes
· Option 1a: scheme A and scheme B with test applicability rule: If UE pass HST-SFN scheme A test cases, UE can skip HST-SFN scheme B test cases
· Option 1b: scheme A and scheme B with test applicability rule: If UE supporting both HST SFN scheme A and B and supporting both 15kHz SCS and 30kHz SCS, then UE shall only pass schemeA 15kHz and schemeB 30kHz requirements.
· Option 2: No
· Option 3: do not introduce PDSCH requirements for SFN scheme B and define the following test applicability rule to guarantee performance with this scheme:
· If UE passes the existing test cases (demodulation requirement for HST-SFN with high Doppler shift), the performance of SFN scheme B is guaranteed



Two SFN transmission schemes (SFN scheme A- UE based on solution, and SFN scheme B-TRP based pre-compensation) are introduced to improved performance under HST SFN scenarios with multi-TRP transmission. SFN scheme B is only applied for FR1. 
[image: ]
Figure 2: SFN transmission schemes introduced in Rel-15/16/17
In Rel-15, same TRS signal with single TCI state transmitted from two RRHs, UE need to enable advanced receiver to blindly detect channel parameters including Doppler shift and time delay information for two RRHs. 
From UE implementation aspect, no advanced receiver required for both SFN scheme A and scheme B compared to Rel-15 transparent joint transmission scheme under HST-SFN scenario. UE can detect channel information from two RRHs based separate TRS signals associated with different TCI states. 
From UE feature aspect, supporting HST scheme A, HST-SFN scheme B and traditional transparent SFN schemes under HST_SFN channel are different features. 
Based on above analysis, clearly the proposal introducing test applicable rule among HST SFN scheme B and existing HST-SFN requirements with transparent SFN scheme is not workable. 
And we believe option 3 is not aligned with RAN4 terminology of test applicable rule. 

For the difference between SFN scheme A and scheme B as following:
· SFN scheme A- UE based on solution, two TCI states associated with variant E QCL assumption 
· Variant E: Both TCI states can be associated with {average delay, delay spread, Doppler shift, Doppler spread} (i.e., QCL-TypeA)
· UE will use TRP based TRSs to track delay and Doppler parameters per RRH separately. 
· SFN scheme B-TRP pre-compensation solution, two TCI states with variant A assumption
· Variant A: One of the TCI state can be associated with {average delay, delay spread} and another TCI states can be associated with {average delay, delay spread, Doppler shift, Doppler spread} (i.e., QCL-TypeA)
· Under this scheme, it’s assume Doppler shift already compensated in gNB side per TRP basis, the residual Doppler shift/spread should be same for two TRPs. 
· UE will use TRP based TRSs to track delay parameters in per RRH/TCI state manner. 

For SFN-Scheme A, UE need to simultaneously track two TCI states with QCL type- A information (5 channel parameters each RRH, with total 10 parameters) including Doppler shift and delay information from two RRHs. 
For SFN-Scheme B, UE need to simultaneously track two TCI states with QCL Type –A for one TCI state and another TCI state with only {average delay, delay spread} information (total 7 parameters). 
From UE processing aspect, it’s different between Scheme-A and Scheme-B. Also from UE feature list aspect, these two schemes are separate UE features. But SFN scheme A and scheme B still have commonality which enable the feature same DMRS port associated with two TCI states which is different compared to tradition transparent SFN transmission. 
Based on above analysis, we have below proposal.
Proposal 4: Introduce PDSCH requirements for HST SFN scenario with SFN scheme A and scheme B with following test applicable rules (option 1a)
· If UE pass HST-SFN scheme A test cases, UE can skip HST-SFN scheme B test cases
Conclusion
In this contribution, we provide views on FeMIMO demodulation requirements for remaining open issues.
Proposal 1: Introduce PDCCH requirements for multi-TRP repetition transmission schemes. 
Proposal 2: Introduce PDSCH requirement for Multi-TRP inter-cell operation (Option 1a)
· Introduce test applicable rule between existing Multi-DCI intra-cell M-TRP test case and new test case for inter-cell Multi-DCI PDSCH
Proposal 3: Reusing test parameters of existing Rel-16 multi-DCI based on TRP transmission test case (Table 5.2.2.1.12-2) with different PCI for TP1 and TP2 
Proposal 4: Introduce PDSCH requirements for HST SFN scenario with SFN scheme A and scheme B with following test applicable rules (option 1a)
· If UE pass HST-SFN scheme A test cases, UE can skip HST-SFN scheme B test cases
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