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1. Introduction 
In RAN4#108bis demodulation impact and requirements scope for MIMO evo were discussed and way forward [1] was agreed.  In this contribution we present our views on UE demodulation and CSI reporting requirements for MIMO evo.   
2. Discussion
CSI Enhancements
Under CSI enhancements RAN1 has introduced the following:
· CSI enhancement for high/medium UE velocities
· Enhanced Type II codebook for predicted PMI
· Further enhanced Type II port selection codebook for predicted PMI 
· CSI enhancement for CJT
· Enhanced Type II codebook for CJT
· Further enhanced Type II port selection codebook for CJT 
· TRS-based TDCP reporting
In RAN4#108bis the following agreements we made for UE demod/ CSI requirements for CSI enhancements: 
	Issue 1-1-1: clarify if CSI requirements are needed for codebook enhancement for UE predicated PMI
Agreement:
· Study the feasibility of introducing PMI reporting requirements with ‘typeII-Doppler-r18’ (FR1 only).
· FFS for test metric
· FFS for simulation assumptions
Issue 1-1-2: clarify if demodulation or CSI requirements are needed for TDCP
Agreement:
· Do not introduce PDSCH demodulation requirements for TDCP measurement.
· FFS on CSI requirements for TDCP measurement
Issue 1-1-4: clarify if CSI requirements are needed for codebook enhancement for CJT
Agreement:
· Study the feasibility of introducing PMI reporting requirements with ‘typeII-CJT-r18’ (FR1 FDD only).
· Focus on 2TRP only
· FFS for test metric
· FFS for simulation assumptions

Issue 1-1-5: clarify if demodulation requirements are needed for codebook enhancement for CJT
Agreement:
· No demodulation requirements for codebook enhancement for CJT are needed.


In RAN4#108bis it was agreed not to introduce demod requirements for TDCP reporting, but CSI requirements with TDCP are FFS.  There are many ways network could use the TDCP report from UE, for example switch the codebook type depending on channel conditions, change the CSI-RS or SRS resource configurations. It is up to the NW implementation on how this report from the UE is used. CSI reporting requirements are defined with a test metric based on the throughput observed when the UE reported CQI/PMI/RI is used for scheduling PDSCH transmission. We don’t have a way of doing that with TDCP reporting since there is no defined action at the gNB on how the report will be used. We don’t think it is feasible to define CSI reporting requirements for TDCP and propose not to introduce any CSI reporting requirements for TDCP measurement.
Observation #1:  It is not feasible to define requirements with TDCP measurement report since there is no defined action at the gNB on how the report will be used.
Observation #2:  NW could use the TDCP report to change codebook or CSI configuration, but these are not feasible to test with CSI reporting requirements.
Proposal #1:  Do not introduce CSI reporting requirements for TDCP measurement.
We agreed to study the feasibility of defining requirements with predicted PMI. Also, a suitable test metric needs to be identified for defining this requirement. For evaluation and feasibility, we propose to compare performance against eTypeII codebook.
We propose the following configurations for feasibility evaluation:
Antenna configuration: 4x2 XP-High (N1,N2) = (2,1),  8x2 XP-High (N1,N2) = (4,1), 16x2 XP Medium  (N1,N2) = (4,2)
Propagation channel: TDLA30-10, TDLA30-30, TDLA30-50
Codebook parameter combination: 2 (for 4TX), 3 (for 8TX), 6 (for 16TX with eType II), 7 (for 16TX with 'typeII-Doppler-r18')
Performance metric: TP gain compared to eType-II codebook
Proposal #2:  Further evaluate performance and feasibility of introducing PMI reporting requirements with ‘typeII-Doppler-r18’ with the following assumptions:
 - Antenna configuration: 4x2 XP-High (N1,N2) = (2,1),  8x2 XP-High (N1,N2) = (4,1), 16x2 XP Medium  (N1,N2) = (4,2)
- Propagation channel: TDLA30-10, TDLA30-30, TDLA30-50
- Codebook parameter combination: 2 (for 4TX), 3 (for 8TX), 6 (for 16TX with eType II), 7 (for 16TX with 'typeII-Doppler-r18')

Proposal #3:  Use performance metric as TP gain compared to eTypeII codebook for feasibility evaluation.
In Rel-16 when requirements for eType II were introduced, it was identified that random precoder with eTypeII codebook is not feasible. Hence the requirements were defined with test metric of follow PMI with TypeII and TypeI random PMI. We need to further discuss if it would be a suitable metric for eTypeII for predicted PMI as well.  
Proposal #4:  Further discuss suitable test metric, as random PMI with type II codebook is not feasible. 
DMRS Enhancements
In RAN4#108bis the following agreements we made for UE demod/ CSI requirements for DMRS enhancements: 
	Issue 1-1-6: clarify if demodulation requirements are needed for increased number of orthogonal DMRS ports
Agreement:
· Introduce PDSCH demodulation requirements for Rel-18 enhanced DMRS for SU-MIMO scenario. Select limited case(s) from the legacy PDSCH cases to reuse the test configurations, but change the DRMS port configuration to configure the new defined DMRS ports for no more than 4 DMRS ports
· FFS for applicability rule to be defined that UE can skip the legacy case if UE has passed the case with the same configuration but using the new DMRS ports 
· Companies are encouraged to propose the test case(s) to be reused. 


In RAN4#108bis we agreed to define PDSCH demod requirement for R18 eDMRS for SU-MIMO. We propose to introduce requirements for 2RX with rank 2 and 4RX with rank 2, 4. For the applicability rule, a UE supporting eDMRS can skip the corresponding test cases with R15 DMRS configuration. 
Proposal #5:  Introduce requirements with eDMRS for the following:
- Rank 2 with 2RX
- Rank 2, rank 4 with 4RX
Proposal #6:  Select the following test cases for introducing requirements with eDMRS:
 - 2RX: Test 2-1 in 5.2.2.1.1,  5.2.2.2.1
 - 4RX: Test 2-1, 4-1 in 5.2.3.1.1,  5.2.3.2.1
Proposal #7:  Introduce applicability rule as – UE supporting eDMRS can skip the corresponding test cases with R15 DMRS configuration. 

3. Conclusion
In this paper, we provide our views on open issues on the scope for UE demodulation ad CSI reporting requirements for R18 MIMO evolution. Our observations and proposals are captured below:
Observation #1:  No UE demod impact identified for Multi-TRP, SRS, and enhanced UL enhancements.
Observation #2:  Features with impact to UE demod and CSI reporting are CSI enhancements and DMRS enhancements.

CSI Enhancements
Observation #1:  It is not feasible to define requirements with TDCP measurement report since there is no defined action at the gNB on how the report will be used.
Observation #2:  NW could use the TDCP report to change codebook or CSI configuration, but these are not feasible to test with CSI reporting requirements.
Proposal #1:  Do not introduce CSI reporting requirements for TDCP measurement.
Proposal #2:  Further evaluate performance and feasibility of introducing PMI reporting requirements with ‘typeII-Doppler-r18’ with the following assumptions:
 - Antenna configuration: 4x2 XP-High (N1,N2) = (2,1),  8x2 XP-High (N1,N2) = (4,1), 16x2 XP Medium  (N1,N2) = (4,2)
- Propagation channel: TDLA30-10, TDLA30-30, TDLA30-50
- Codebook parameter combination: 2 (for 4TX), 3 (for 8TX), 6 (for 16TX with eType II), 7 (for 16TX with 'typeII-Doppler-r18')

Proposal #3:  Use performance metric as TP gain compared to eTypeII codebook for feasibility evaluation.
Proposal #4:  Further discuss suitable test metric, as random PMI with type II codebook is not feasible. 

DMRS Enhancements
Proposal #5:  Introduce requirements with eDMRS for the following:
- Rank 2 with 2RX
- Rank 2, rank 4 with 4RX
Proposal #6:  Select the following test cases for introducing requirements with eDMRS:
 - 2RX: Test 2-1 in 5.2.2.1.1, 5.2.2.2.1
 - 4RX: Test 2-1, 4-1 in 5.2.3.1.1,  5.2.3.2.1
Proposal #7:  Introduce applicability rule as – UE supporting eDMRS can skip the corresponding test cases with R15 DMRS configuration. 
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