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Introduction
This document provides the way forward on Rel-18 MIMO evolution WI.
The previous approved WFs are listed as below:
· R4-2316920 - WF on NR_MIMO_evo_DL_UL_demod, Samsung, RAN4#108bis
· R4-2321141 - WF on [109][327] NR_MIMO_evo_DL_UL_demod, Samsung, RAN4#109
Topic #1 General Scope
Sub-topic 1-1 Scope of UE demodulation performance and CSI requirements
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 1-1-2: clarify if introduce PMI reporting requirements for ‘typeII-CJT-r18’ codebook
Agreement:
· Introduce PMI reporting requirements for ‘typeII-CJT-r18’ codebook.

Issue 1-1-3: 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 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 1-1-7: explicitly define for clarification what “equal probability of each applicable i1, i2 combination” 
Agreement:
· Explicitly define random precoding frequency domain granularities as random i1 with wideband granularity and random i2 with subband granularity with ‘typeII-Doppler-r18’ and ‘typeII-CJT-r18’ codebook.

Sub-topic 1-2 Scope of BS demodulation performance requirements
Issue 1-2-1: clarify the details of applicability rule for Rel-18 DMRS ports
Agreement: 
· Introduce applicability rule for UL Rel-18 DMRS port, but the details of identifying the table numbers can be discussed during CR drafting.

Topic #2: Test set-up and simulation assumptions for UE demodulation performance and CSI
Sub-topic 2-1 Test set-up and simulation assumptions for TypeII Doppler
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 2-1-2: 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.

Issue 2-1-3: MCS
Agreement:
· MCS13 (16QAM, 0.48) for PMI reporting requirements of typeII-Doppler-r18 codebook

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.

Issue 2-1-5: Test metric of TypeII-Doppler-r18 codebook
Way forward:
· Option 1: 1.9 for 2Rx case, 2.1 for 4Rx case
· Option 2: 1.5
· Other options are not precluded.

Issue 2-1-6: Test setup for FR1 TDD case of TypeII-Doppler-r18 codebook
Way forward:
· Option 1: For FR1 TDD, introduce PMI reporting requirements for TypeII-Doppler-r18 codebook based on below figure configuration
[image: ]
· Other options are not precluded.

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 2-1-8: Test setup for FR1 FDD case of TypeII-Doppler-r18 codebook
Way forward:
· Option 1:
[image: ]

· Option 2:
[image: ]
· Other options are not precluded.

Sub-topic 2-2 Test setup and simulation assumptions for TypeII for CJT
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 2-2-2: 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.

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 2-2-5: 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.

Issue 2-2-6: MCS
[bookmark: _GoBack]Way forward:
Companies are encouraged to provide more simulations based on below options with transmission power per TRP is 3dB less than single TRP case.
· Option 1: MCS13 
· Option 2: MCS20

Issue 2-2-7: codebookMode
Agreement:
· Set codebookMode as Mode2 for PMI reporting requirements of typeII-CJT-r18 codebook

Issue 2-2-8: X% of the maximum throughput
Agreement:
· Use 90% of the maximum throughput in the test metric for PMI reporting requirements of typeII-CJT-r18 codebook

Issue 2-2-9: Test metric of TypeII-CJT-r18 codebook
Way forward:
· Option 1: 1.8 for 2Rx and 4Rx case (Samsung)
· Option 2: 2.0 for 2Rx and 4Rx case (Huawei)
· Other options are not precluded.

Issue 2-2-10: TRS configuration in CJT
Way forward:
· Option 1: One TRS for both TRPs
· Option 2: separate TRS for each TRP

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

Sub-topic 2-3 Test set-up and simulation assumptions for Rel-18 DMRS
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.

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

Topic #3: Test set-up and simulation assumptions for BS demodulation performance
Sub-topic 3-1 Test set-up and simulation assumptions for Rel-18 DMRS
Issue 3-1-1: SCS & CBW
Agreement:
· 15KHz SCS, 5MHz; 30KHz SCS, 10MHz;

Issue 3-1-2: MCS
Agreement:
· MCS16

Topic #4: work split
	
	Items
	Companies

	Both UE and BS side
	Simulation results summary of demodulation and CSI requirement for Rel-18 MIMO
	Samsung

	UE side 
	Draft Big CR for UE demodulation and CSI requirements for Rel-18 MIMO in 38.101-4
	Samsung

	
	Applicability rules for demodulation performance requirements for Rel-18 enhanced DMRS
	Apple

	
	PDSCH Performance requirements of Rel-18 enhanced DMRS for FR1 FDD 2Rx and 4Rx
	Qualcomm

	
	PDSCH Performance requirements of Rel-18 enhanced DMRS for FR1 TDD 2Rx and 4Rx
	Qualcomm

	
	Reference measurement channels of Rel-18 enhanced DMRS for FR1 rank 4 cases, both FDD and TDD
	Apple

	
	Applicability rules for PMI reporting requirements of typeII-doppler-r18
	MTK

	
	PMI reporting requirements of typeII-doppler-r18 for FR1 FDD 2Rx and 4Rx 
	Huawei

	
	PMI reporting requirements of typeII-doppler-r18 for FR1 TDD 2Rx and 4Rx
	Huawei

	
	Reference measurement channels of typeII-doppler-r18 codebook tests for FR1 FDD
	Ericsson

	
	Reference measurement channels of typeII-doppler-r18 codebook tests for FR1 TDD
	Ericsson

	
	Applicability rules for PMI reporting requirements of typeII-CJT-r18 codebook
	MTK

	
	PMI reporting requirements of typeII-CJT-r18 for FR1 FDD 2Rx and 4Rx
	Nokia

	
	Reference measurement channels of typeII-CJT-r18 codebook tests for FR1 FDD
	Nokia

	
	Combinations of channel model parameters (Table B.2.2-1: Channel model parameters for FR1)
	Samsung

	BS side
	Draft Big CR for BS demodulation requirement for Rel-18 MIMO in 38.104
	Samsung

	
	Draft Big CR for BS conformance testing for Rel-18 MIMO in 38.141-1
	Huawei

	
	Draft Big CR for BS conformance testing for Rel-18 MIMO in 38.141-2
	Ericsson

	
	PUSCH Performance requirements and with enhanced DMRS in 38.104
	Samsung

	
	PUSCH Performance requirements, manufacturer declaration and test applicability with enhanced DMRS in 38.141-1
	Nokia

	
	PUSCH performance requirements, manufacturer declaration and test applicability with enhanced DMRS  in 38.141-2
	Huawei
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