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1. Introduction 
In RAN4#110 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
Type II Doppler Codebook
In RAN4#110 the following agreements we made for PMI reporting requirements for Type II Doppler codebook: 
	Issue 1-1-1: clarify if introduce PMI reporting requirements for ‘typeII-Doppler-r18’ codebook
Agreement:
· Introduce PMI reporting requirements for ‘typeII-Doppler-r18’ codebook.
Issue 1-1-3: clarify criteria of feasibility for ‘typeII-Doppler-r18’ codebook
Agreement:
· Use the mechanism agreement which has already agreed in RAN4#109 and CSI-RS setup in section 2.2.1.

Issue 1-1-4: clarify test metric for PMI reporting requirements with ‘typeII-Doppler-r18’ codebook
Agreement:
· Test metric defined as , where  is X % of the maximum throughput obtained at  using the typeII-Doppler-r18 precoder configured according to the UE reports, and  is the throughput measured at  with random precoding based on Type I Single Panel codebook
Issue 2-1-1: Propagation channel
Agreement:
· TDLA30-30 as baseline. Interested companies can also provide results with 20 and 40 Hz in addition to 30 Hz.
Issue 2-1-3: MCS
Agreement:
· MCS13 (16QAM, 0.48) for PMI reporting requirements of typeII-Doppler-r18 codebook
Issue 2-1-7: Beam steering modelling for TypeII-Doppler-r18 PMI reporting requirements
Agreement:
· Dual cluster beam steering for TypeII-Doppler-r18 PMI reporting requirements setup.



Issue 2-1-2: N4 and K configuration
Way forward:
· Option 1: N4=4 and K=4
· Option 2: N4=1 and K=4
· Other options are not precluded.
There are two different features with Type II Doppler codebook – CSI prediction (with N4=1) and CSI compression (with N4> 1). For R18 Type II Doppler codebook the baseline capability is with N4=1. N4=4 is additional UE capability. As we have seen from performance evaluation results from last meeting, there is not significant gain compared to R16 Type II codebook across most Doppler. With N4=4 it is more challenging to find the optimal Doppler that would give us the benefit of prediction over extended slots compared to N4=1 since we need to factor in the channel aging between the CSI measurement at UE and application at gNB. 
Observation #1:  N4=1 is baseline UE capability for R18 Type II Doppler.
Observation #2:  With N4=4 it is more challenging to find a suitable Doppler that gives good performance
We propose to define requirements with N4=1. 
Define requirements with N4=1.

Issue 2-1-4: X% of the maximum throughput in Test metric
Way forward:
· Option 1: 60%
· Option 2: 90%
· Other options are not precluded.
The test metric is based on random PMI with Type I codebook, so the performance gain observed with respect to R16 Type II codebook is no longer the criteria to define requirements. We prefer to keep the test metric the same as other PMI reporting requirements as 90% of max TP.
Define requirements for PMI reporting with Type II Doppler codebook with test metric at 90% of max TP.
Type II CJT Codebook
In RAN4#110 the following agreements we made for PMI reporting requirements for Type II CJT codebook: 
	Issue 1-1-2: clarify if introduce PMI reporting requirements for ‘typeII-CJT-r18’ codebook
Agreement:
· Introduce PMI reporting requirements for ‘typeII-CJT-r18’ codebook.
Issue 1-1-5: clarify test metric for PMI reporting requirements with ‘typeII-CJT-r18’ codebook
Agreement:
· For the PMI reporting requirements with typeII-CJT-r18, define the test metric as , where  is [90] % of the maximum throughput obtained at  using the precoders configured according to the UE reports, and  is the throughput measured at  with random precoding based on type I Single Panel codebook per TRP.

Issue 1-1-6: clarify how to approach random PMI precoding in mTRP case for Test metric defined as 
Agreement:
· For each TRP, use random type I SP PMI precoding independently.
Issue 2-2-1: Propagation channel and correlation configuration
Agreement:
· Use TDLA30-10 with XP high as the propagation channel and correlation configuration for Rel-18 TypeII for CJT test.
Issue 2-2-3: paramCombination-CJT-L-r18 
Agreement:
· Set paramCombination-CJT-L-r18 as 7 ({4, 4})
Issue 2-2-4: paramCombination-CJT-r18
Agreement:
· Set paramCombination-CJT-r18 as 4 (,)



Issue 2-2-2: N1, N2, O1, O2 and the number of CSI-RS ports
Way forward:
· Option 1: Set PCSI-RS=8 CSI-RS ports per TRP with (N1, N2) = (4, 1), (O1, O2) = (4, 1) for Rel-18 TypeII for CJT PMI test. 
· Other options are not precluded.
We propose to confirm option 1 for the Tx configuration.
Set PCSI-RS=8 CSI-RS ports per TRP with (N1, N2) = (4, 1), (O1, O2) = (4, 1) for Rel-18 TypeII for CJT PMI test

Issue 2-2-5: RI restriction (typeII-CJT-RI‑Restriction-r18)
Way forward:
· Option 1: Set RI restriction as 0001 for Rel-18 TypeII for CJT PMI test.
· Option 2: Set RI restriction as 0010 for Rel-18 TypeII for CJT PMI test.
With 8 ports per TRP, we think it would be reasonable to define dual layer PMI reporting requirements for Type II CJT codebook. With dual layer the RI restriction should be 0010.
Define requirements with 2 layers for Rel-18 TypeII for CJT PMI 
Set RI restriction as 0010 for Rel-18 TypeII for CJT PMI test

Issue 2-2-10: TRS configuration in CJT
Way forward:
· Option 1: One TRS for both TRPs
· Option 2: separate TRS for each TRP
CJT multi-TRP transmission is not an enhanced multi-TRP transmission scheme. The UE is receiving from 2 TRPs, and unless configured with Type II CJT codebook it is transparent to the UE.  We expect the same signals and data to be transmitted from both the TRPs. Hence the same TRS should be transmitted as well from both TRPs.
Configure same TRS for both TRP for Rel-18 TypeII for CJT PMI test

Issue 2-2-11: Beam steering modelling for TypeII-CJT-r18 PMI reporting requirements
Way forward:
· Option 1: principle beam direction specified in Annex B.2.3.2.3
· Option 2: dual cluster beams defined in Annex B.2.3.2.3A
For Type II codebook we use dual cluster beam steering, hence we should use the same for R18 Type II CJT MI reporting requirements.
Use dual cluster beam steering for Rel-18 TypeII for CJT PMI test


DMRS Enhancements
In RAN4#110 the following agreements we made for UE demod/ CSI requirements for DMRS enhancements: 
	Issue 2-3-1: DMRS ports
Agreement:
· {1008, 1009} for Rank 2 test; {1000, 1001, 1008, 1009} for Rank 4 test 

Issue 2-3-2: Duplex mode for tests need to be defined for Rel-18 DMRS
Agreement:
· both FDD and TDD

Issue 2-3-3: Number of Rx for tests need to be defined for Rel-18 DMRS
Agreement:
· both 2Rx and 4Rx

Issue 2-3-4: Cases need to be defined for FR1 Rel-18 DMRS
Agreement:
· For Rank 2 with 2Rx, Test 2-1 in Chapter 5.2.2.1.1, 5.2.2.2.1
· For Rank 4 with 4Rx, Test 4-1 in Chapter 5.2.3.1.1, 5.2.3.2.1

Issue 2-3-5: Cases need to be defined for FR2-1 Rel-18 DMRS
Agreement:
· No need to define cases for FR2-1 Rel-18 DMRS.




One open issue to further discuss is the requirements for with R19 eDMRS - 
Issue 2-3-6: Minimum requirements for tests need to be defined for Rel-18 DMRS
Way forward:
· Option 1: reuse legacy value
· Option 2: new value according simulation results
· Other options are not precluded

We acknowledge that the performance can be the same between R15 DMRS and R18 eDMRS for the parameters considered for the test case. Since we are defining requirements with new DMRS configuration in R18, we prefer to define requirements based on new simulation results.

Define new requirements based on new simulation results for PDSCH demod with R18 eDMRS.
Applicability Rule
Since the requirements are based on legacy test cases, we can introduce an applicability rule that states that if UE supports enhanced DMRS, it can skip the corresponding tests with legacy DMRS configuration. The test configuration is the same for the rank 2 tests between R18 eDMRS and R15 DMRS. But for rank 4 test with eDMRS the test configuration is different from the R15 test case with rank 4. Hence the applicability rule can only apply to Rank 2 tests.  
Introduce applicability rule that UE supporting enhanced DMRS needs to only be tested for new requirements for rank 2 with enhanced DMRS and can skip the corresponding tests for rank 2 with legacy DMRS configuration.

Simulation Results
For the agreed simulation parameters in [1] we provide simulation results for enhanced DMRS in the table below.

Table 1: Simulation Results with enhanced DMRS
	Duplex
	CBW / SCS
	MCS and rank
	Propagation condition
	Antenna configuration
	SNR @ 70% Max TP (dB)

	FDD
	10MHz / 15kHz
	64QAM, 0.50
Rank 2
	TDLA30-10
	2x2, ULA Low
	17.1

	TDD
	40MHz / 30kHz
	64QAM, 0.50
Rank 2
	TDLA30-10
	2x2, ULA Low
	17.4

	FDD
	10MHz / 15kHz
	16QAM, 0.48
Rank 4
	TDLA30-10
	4x4, ULA Low
	13.2

	TDD
	40MHz / 30kHz
	16QAM, 0.48
Rank 4
	TDLA30-10
	4x4, ULA Low
	13.5




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:
Type II Doppler Codebook
Observation #1:  N4=1 is baseline UE capability for R18 Type II Doppler.
Observation #2:  With N4=4 it is more challenging to find a suitable Doppler that gives good performance
1. Define requirements with N4=1.
Define requirements for PMI reporting with Type II Doppler codebook with test metric at 90% of max TP.
Type II CJT Codebook 
Set PCSI-RS=8 CSI-RS ports per TRP with (N1, N2) = (4, 1), (O1, O2) = (4, 1) for Rel-18 TypeII for CJT PMI test
Define requirements with 2 layers for Rel-18 TypeII for CJT PMI 
Set RI restriction as 0010 for Rel-18 TypeII for CJT PMI test
Configure same TRS for both TRP for Rel-18 TypeII for CJT PMI test
Use dual cluster beam steering for Rel-18 TypeII for CJT PMI test
DMRS Enhancements
Define new requirements based on new simulation results for PDSCH demod with R18 eDMRS.
Introduce applicability rule that UE supporting enhanced DMRS needs to only be tested for new requirements for rank 2 with enhanced DMRS and can skip the corresponding tests for rank 2 with legacy DMRS configuration.
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