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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
Topic #1: Demouldation requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300131
	China Telecom
	Proposal 1: Cover CA scenario for 8Rx demodulation and CSI requirements, and we are fine to first focus on single CC as first priority.
Proposal 2: Cover 16Tx for 8Rx demodulation and CSI requirements.
Observation 1: If we use the number of CSI-RS ports as large as more than 8/16 for PDSCH requirements, there will be challenges to the correct PDSCH decoding due to higher data rate on the CSI-RS slots.
Proposal 3: For PDSCH demodulation requirements for more than 4Tx, cover PDSCH Mapping Type A and CSI-RS overlapped with PDSCH requirements.
Observation 2: xoverhead is 0 for all legacy 2Rx and 4Rx PDSCH demodulation requirements except for the LTE-NR coexistence requirements where UE needs to perform rate matching to the LTE CRS only.
Proposal 4: Use xoverhead = 0 for 8Rx requirements as well.

	R4-2300211
	MediaTek
	Proposal 1: Do not define PDCCH requirements for 8Rx UE.
Observation 1: For the scenario of rank larger than 4, the DMRS symbols will collide with TRS symbols when TRS located in symbol#{6, 10}.
Proposal 2: Configure TRS symbols in symbol#{5, 9} when the number of rank larger is than 4.
Proposal 3: Define PDSCH requirements with 2T8R (2layers), 4T8R (4layers) and 8T8R (8layers).
Proposal 4: Use MCS16, 2T8R (2layers), TDLC30-100 to define PDSCH requirements for vehicular use case.
Proposal 5: Define PDSCH requirements with MIMO correlation ULA low
Proposal 6: Define 8Rx SDR requirements under assumption of additional DMRS.

	R4-2300290
	Apple
	Observation#1: PDCCH is not a bottleneck channel in 8Rx when defining requirements for PDSCH
Proposal#1: Do not define PDCCH demodulation requirements for 8Rx
Proposal#2: Wait for 8Rx RF core requirements to be stablished before any FDD alignment activities
Proposal#3: Maintain focus on single-carrier PDSCH. Only work on CA requirements if time permits
Observation#2: PDSCH Mapping Type-B is an optional capability
Proposal#4: Focus requirements on PDSCH Mapping Type-A only
Proposal#5: For test metric, only consider 70% of maximum throughput
Proposal#6: Use ULA Low and ULA Medium as antenna correlation scenarios
Observation#3: In TDLA30-10 channel and ULA Low antenna correlation and Rank 4, all 64QAM Table MCS values show an acceptable SNR at 70% target throughput
Proposal#7: Use MCS19 for Rank 4 over TDLA30-10 ULA Low
Observation#4: In TDLA30-10 channel and ULA Medium antenna correlation, only Rank 2 shows acceptable SNR at 70% target throughput, and MCS13 reaches maximum throughput.
Proposal#8: Use MCS13 for Rank 2 over TDLA30-10 ULA Medium
Proposal#9: RAN4 to study the feasibility of 256QAM with 8 MIMO layers
Proposal#10: For 1024QAM, RAN4 to study feasibility, including maximum achievable MIMO layers and MCS
Proposal#11: Further study maximum MCS for scaling factor 1 with maximum MIMO layers for each modulation order
Proposal#12: For DMRS configuration, use the same configuration as PDSCH demodulation requirements for SDR.
Proposal#13: Do not define PMI requirements for 8Rx
Proposal#14: Do not define RI requirements for 8Rx

	R4-2300612
	Nokia
	Proposal 1:RAN4 to introduce UE demodulation requirements for both TDD and FDD for 8Rx
Proposal 2:RAN4 to introduce 8 Rx UE demodulations requirements for PDCCH.
Proposal 3:RAN4 to include both PDSCH type A and type B in 8 Rx UE demodulation requirements
Observation 1:Either OTA testability needs to be enhanced to support 8 Rx for UE demodulation requirements, or testing needs to be constrained to conducted and hybrid modes.
Proposal 4:RAN4 to test 8RX at least in conducted mode, and RAN4 to discuss the OTA testability for 8 Rx case
Proposal 5:Include at least one rank from {5,6,7} with corresponding applicability rules.
Proposal 6:RAN4 to keep Rank 2, Rank4 and Rank8 for the 8 Rx UE demodulation requirements.
Observation 2:The UE demodulation will be required to handle 2 codewords in case for number of layers higher than four.
Proposal 7:RAN4 to define two different MCS for each requirement for rank higher than 4. MCS values and channel model to be defined accordingly.
Proposal 8:RAN4 to discuss the spatial channel models to be used for 8 Rx requirements with number of layers >4 to ensure accurate requirements.
Proposal 9:Discuss if modulation order 6 is testable in 8 Rx conducted
Proposal 10:RAN4 to specify 8 Rx requirements considering 2 Tx antennas for Rank 2. 4 Tx for Rank 4, and 8 Tx antennas for Rank 6 and Rank 8.
Proposal 11:Use as evaluation metrics the SNR at which the PDSCH achieves 70% and 30% of throughput to test 8 Rx PDSCH performance.
Proposal 12:Define 8 layers requirements using a modulation order lower than 6.
Proposal 13:Only define 1024QAM requirements with number of layers <=4.
Proposal 14:define the same DMRS configuration used for PDSCH requirement for the SDR requirements.
Proposal 15:RAN4 to extend the PMI and Rank reporting requirements for 8 Rx.

	R4-2300613
	Nokia
	Provide simulation results

	R4-2300830        
	Samsung
	Proposal 1: Antenna configuration for rank2, 4 and 8 
Rank2: 2T8R
Rank4: 4T8R
Rank8: 8T8R
Proposal 2:  Use ULA Low and ULA medium A as test correlation matrix.
Proposal 3: MCS used for the initial simulation assumptions:
Rank2: MCS19
Rank4: MCS13 and MCS17
Rank8: MCS4, MCS13 and MCS17
Proposal 4: For rank 8, the same MCS level for two codewords should be defined.
Proposal 5: Support option 1 (Yes, define 8 Rx requirements with two layers, low MCS, channel model with substantial Doppler spread for vehicular use case.)
Proposal 6: Use option 1 (Option1: 70% of maximum TP) as 8Rx PDSCH demodulation test metric.
Proposal 7: Use N1=4 and N2=1 for 8 ports case initial simulation results alignment.
Proposal 8: For UE capable of 64QAM and 256QAM, RAN4 to study the feasibility of 64QAM and 256QAM with 8 MIMO layers.
Proposal 9: For UE capable of 1024QAM, option 1 (RAN4 to study the feasibility of 1024QAM with 4 MIMO layers).

	R4-2300831
	Samsung
	Provide simulation results

	R4-2301050
	ZTE
	Proposal 1: To define ULA low correlation for 8 Rx.
Proposal 2: To define MCS 13 for 8 Rx PDSCH .
Proposal 3: To use the same MCS for two codewords.
Proposal 4: To consider TDLC-30-100 low channel model for vehicle use case.

	R4-2301894
	Ericsson 
	Provide simulation results

	R4-2301893
	Ericsson
	Proposal 1: RAN4 defines the UE demodulation and CSI reporting requirements for FR1 with:
TDD mode as a priority
Number of receive antennas: 8Rx
Modulation order: Up to 1024QAM
Rank: Up to 8 DL MIMO layers.
Proposal 2: RAN4 defines the UE demodulation and CSI reporting requirements with:  
FR1 TDD n77/ n78: fc = 3.5 GHz
FR1 TDD: SCS = 30 kHz, CBW = 40 MHz and 106 RBs.
Channel models: TDLA and TDLC (30 ns delay spread)
Max Doppler frequencies: up to 100 Hz (vehicular).
Proposal 3: Align the RF parameters to the RF enhancements in the core part, and consider as a starting point
Tx EVM = 6% for up to 64QAM   
Tx EVM = 3% for 256QAM
Tx EVM = 2.5% for 1024QAM
Proposal 4: Define the 8 Rx UE demodulation requirements for PDSCH Type A only.
Proposal 5: Define the 8 Rx UE demodulation requirements for PDSCH with 70% of the peak throughput metric only.
Proposal 6: Define PDSCH demodulation requirements for UE at 70% of the peak throughput using the following test setup.
Proposal 7: Referring to the Table in Proposal 6, consider PDSCH test cases at 70% of the peak throughput for 40 MHz/30 kHz SCS as follow
FR1 TDD, 40 MHz/30 kHz, Rank > 4, Metric: 70% Peak Throughput
FR1 TDD, 40 MHz/30 kHz, Rank = 4, Metric: 70% Peak Throughput
FR1 TDD, 40 MHz/30 kHz, Rank = 2, Metric: 70% Peak Throughput

Proposal 8: Define PDCCH demodulation requirements for 8 Rx UE in FR1 with the following test setup.
FR1 TDD, 40 MHz/30 kHz
Using the common test parameters
Observation 1: RAN4 needs to extend the SDR applicability rule for FR1 where 8 PDSCH MIMO layers using 8 Rx are considered. 
Proposal 9: Define SDR requirements applicable to FR1 CC, considering
Update Table 5.5A-5 to support ‘Maximum number of PDSCH MIMO layers = 8’
Update Table 5.5A-6 (1024QAM) to support 8Rx. Note the Maximum number of PDSCH MIMO layers is 2.
Proposal 10: Do not define new PMI reporting requirements for 8Rx UE in FR1.
Proposal 11: Do not define RI reporting for 8 Rx UE.

	R4-2302349

	Qualcomm Incorporated
	Proposal 1: RAN4 to use MCS13 for 8 layers, 8Rx simulation assumptions
Proposal 2: Don’t have a PDSCH grant in special slot for 8 layers, 8Rx
Proposal 3: RAN4 to use MCS 17 for 4 layers, 8Rx simulation assumptions
Proposal 4: 2 Layers, 8Rx demod requirements are not essential
Proposal 5: Propose maximum MCS 26 (scaling factor =1) for 256 QAM, 4 layers, 8Rx
Proposal 6: Symbol 4, 8 shall be locations of CSI-RS for tracking in 8 layers, 8Rx
Proposal 7: Choose row 6 or 7 of Table 7.4.1.5.3-1 of 38.211 specification [4] for 8 layers, 8Rx
Proposal 8: Propose maximum MCS 26 (scaling factor =1) for 256 QAM, 8 layers, 8Rx
Proposal 9: Further discuss 1024 QAM and corresponding TxEVM requirements
Proposal 10: Do not define demod requirements for PDCCH, and PBCH


	R4-2302169
	Huawei, HiSilicon
	Proposal 1:  Take TDD as 1st priority for the demodulation requirements discussion.
Proposal 2: Use 3% Tx EVM value for 256QAM 
Proposal 3: RAN4 still focuses on key issues on single CC requirements. CA requirements can be introduced easily by applying per CC requirements if needed.
Proposal 4: Not introduce 8RX PDCCH requirements
Proposal 5: Use contents listed in Table 2-1 as specification structure for 8RX UE and CSI requirements
Proposal 6: Not introduce performance requirements for PDSCH mapping type B for 8Rx

Proposal 7: Configure equals to 0
Proposal 8: Only consider 70% of max TP requirements
Proposal 9: Only consider TDLA30-10 for PDSCH requirements definition.
Proposal 10: For cases with rank>4, only consider same MCS for two codewords.
Proposal 11: Consider following two cases for 8RX PDSCH requirements:
· Case 1: 8T8R, Rank8, TDLA30-10 Low, MCS16 (MCS Table 1, 16QAM, 616/1024)
· Case 2: 2T8R, Rank2, TDLA30-10 medium B MCS19 (MCS Table 1, 64QAM, 517/1024)
Proposal 12: Consider following configuration:
· Define SDR requirements for 64QAM with rank 8 up to MCS 24
· Define SDR requirements for 256QAM with rank 8 up to MCS 23
· Define SDR requirements for 1024QAM with rank 4 up to MCS 23
Proposal 14: Define following applicability rules 
For PDSCH requirements:
· Case1&Case2: For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, all single carrier test cases specified in 5.2.3.2 with 4Rx are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 
· Case3: For 8RX capable UEs support only 2Rx bands, all single carrier test cases specified in 5.2.2.2 with 2Rx are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, all single carrier tests specified in 5.2.3.2 with 4Rx except cases listed in Table 5.2.3.1.1-7 (Enhanced Receiver Type 1), 5.2.3.2.16 (MMSE-IRC with inter cell interference), 5.2.3.2.17(MMSE-IRC with intra cell inter user interference),   5.2.3.2.18(CRS-IM with scenario1) and 5.2.3.2.19 (CRS-IM with scenario2) are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. The SNR requirements should be applied with 1.5 dB less than the number specified for 4Rx tests.
For PDCCH requirements:
· Case1&Case2:For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, all single carrier test cases specified in 5.3.3.1 with 4Rx are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 
· Case3:For 8RX capable UEs support only 2Rx bands, all single carrier test cases specified in 5.3.2.2 except 5.3.2.2.4 (RedCap) with 2Rx are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, all single carrier test cases specified in 5.3.3.1 with 4Rx are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. Same requirements specified with 4Rx should be applied. 
For SDR, CSI requirements
· For 8RX capable UEs, only apply 8RX tests and no need to apply 2RX and 4RX test.


	R4-2301362
	DOCOMO
	Proposal 1: Define UE demodulation requirements for 8-by-8 MIMO with 1 or 2 MIMO layers
Proposal 2: Define UE demodulation requirements for 8-by-8 MIMO with 8 MIMO layers.



Open issues summary
Sub-topic 1-1 General 
Issue 1-1-1: Whether to consider CA requirements
	Agreements in RAN4#105 R4-2220613:
· Focus on single CC for PDSCH and SDR requirements as 1st priority
FFS on the CA requirements



· Proposals
· Option 1: Cover both CA and single CC scenarios and focus on single CC as first priority (China Telecom, Huawei)
· Option 2: Maintain focus on single-carrier PDSCH. Only work on CA requirements if time permits (Apple)
· Recommended WF
· Focus on single CC performance requirements definition now
· Discuss CA scenario after RF session agrees to define any CA band combination(s) for 8Rx

Issue 1-1-2: Duplex mode
· Proposals
· Option 1: Focus on TDD and consider FDD if there’s progress in the RF session (Apple, Huawei, Ericsson)
· Option 2: Cover both FDD and TDD (Nokia)
· Recommended WF
· TBA

Issue 1-1-3: EVM
· Proposals
· Option 1: Consider following configurations: (Ericsson, Huawei)
· Tx EVM = 6% for up to 64QAM   
· Tx EVM = 3% for 256QAM
· Tx EVM = 2.5% for 1024QAM
· Recommended WF
· Option 1 is agreeable?

Issue 1-1-4: Whether to define PDCCH requirements
· Proposals
· Option 1: Yes (Nokia, Ericsson)
· Option 2: No (MTK, Apple, Qualcomm, Huawei)
· Recommended WF
· TBA

Issue 1-1-5: PDCCH simulation assumptions (If agreed)
· Proposals
· Option 1: (Ericsson)
· FR1 TDD, 40 MHz/30 kHz
	Test num
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Info
Bit
	SNR (dB) @ 1% 
Pm-dsg

	1
	3

	2
	102
	1
	2
	TDLA30-10
	1x8 ULA Low
	1_0
	41
	New

	2
	3
	2
	102
	1
	4
	TDLA30-10
	1x8 ULA Low
	1_1
	53
	New

	3
	3
	6
	90
	1
	8
	TDLA30-10
	2x8 ULA Low
	1_1
	53
	New

	4
	NA
	6
	48
	2
	16
	TDLA30-10
	1x8 ULA Low 
	1_0
	41
	 New            



	[bookmark: _Hlk117780654]Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	TDD UL-DL pattern
	
	FR1.30-1

	CCE to REG mapping type
	
	Test 4: Non-interleaved
Other tests: interleaved
	Interleaved

	Interleaver size
	
	3

	REG bundle size
	
	                              2
	6

	Shift Index
	
	0



· Other options.
· Recommended WF
· This issue pends on discussion of Issue 1-1-4

Issue 1-1-6: OTA testability
· Proposals
· Option 1:  RAN4 to test 8Rx at least in conducted mode, discuss the OTA testability for 8Rx (Nokia)
· Either OTA testability needs to be enhanced to support 8 Rx for UE demodulation requirements, or testing needs to be constrained to conducted and hybrid modes.
· Recommended WF
· Moderator: 8Rx is applicable for FR1, only define conducted performance requirements?

Issue 1-1-7: Applicability rules
· Proposals
· Option 1: Consider following test applicability rules
	· Case1: with both 2Rx and 4Rx supported RF bands
· Case2: without 2Rx supported RF bands but with 4Rx supported RF bands
· Case3: with 2Rx supported RF bands but without 4Rx supported RF bands
· Case4: without both 2Rx and 4Rx supported RF bands, i.e. with only 8Rx supported RF bands
Test applicability rules Table
	Antenna port# in the supported RF bands
	2Rx test
	4Rx test
	8Rx test 

	Case1
	×
	√
	√

	Case2
	×
	√
	√

	Case3
	√
	×
	√

	Case4
	×
	√
	√



For PDSCH requirements:
· Case1&Case2: For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, all single carrier test cases specified in 5.2.3.2 with 4Rx are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 
· Case3: For 8RX capable UEs support only 2Rx bands, all single carrier test cases specified in 5.2.2.2 with 2Rx are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, all single carrier tests specified in 5.2.3.2 with 4Rx except cases listed in Table 5.2.3.1.1-7 (Enhanced Receiver Type 1), 5.2.3.2.16 (MMSE-IRC with inter cell interference), 5.2.3.2.17(MMSE-IRC with intra cell inter user interference),   5.2.3.2.18(CRS-IM with scenario1) and 5.2.3.2.19 (CRS-IM with scenario2) are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. The SNR requirements should be applied with 1.5 dB less than the number specified for 4Rx tests.
For PDCCH requirements:
· Case1&Case2:For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, all single carrier test cases specified in 5.3.3.1 with 4Rx are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 
· Case3:For 8RX capable UEs support only 2Rx bands, all single carrier test cases specified in 5.3.2.2 except 5.3.2.2.4 (RedCap) with 2Rx are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, all single carrier test cases specified in 5.3.3.1 with 4Rx are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. Same requirements specified with 4Rx should be applied. 
For SDR, CSI requirements
· For 8RX capable UEs, only apply 8RX tests and no need to apply 2RX and 4RX test.




· Recommended WF
· Discuss whether option 1 is acceptable

Sub-topic 1-2 PDSCH requirements
Issue 1-2-1: Antenna configuration
	Agreements in RAN4#105 R4-2220613:
MIMO layers
· Focus on Rank 2, 4, 8 as first priority for the feasibility study and initial simulation alignment purpose. 
· Other options not precluded 
· FFS PDSCH requirements definition coverage on number of MIMO layers  
Antenna configuration 
· Option 1
· Rank 1,2: 2T8R
· Rank 3,4: 4T8R
· Rank 5,6,7,8: 8T8R
· Other options not precluded


· Proposals
· Option 1: 16Tx (China Telecom)
· Option 2: 2Tx: Rank 1, 2; 4Tx: Rank 3,4; 8Tx: Rank 6 and 8 (Nokia)
· Option 3: 2Tx: Rank 2; 4Tx: Rank 4; 8Tx: Rank 8 (Samsung, MTK, Qualcomm)
· Option 4: 8T8R (NTT DOCOMO)
· Option 5: 2Tx: Rank2; 4Tx: Rank4; 8Tx: Rank6 and Rank8 (Ericsson)
· Option 6: 2Tx: Rank2; 8Tx: Rank8 (Huawei)
· Recommended WF
· Based on majorities’ view:
· Rank 1 and Rank 2: 2T8R
· Rank 3 and Rank 4: 4T8R
· Rank 6 and Rank 8: 8T8R
· FFS 16Tx

Issue 1-2-2: MIMO layers
· Proposals
· Option 1: Rank 2,4,8 (MTK)
· Option 2: Rank 2 and 4 (Apple)
· Option 3: Rank 2,4,8 and at least one rank from {5,6,7} (Nokia)
· Option 4: Rank 1 or 2 and Rank 8 (NTT DOCOMO)
· Option 5: Rank 2,4,6 and 8 (Ericsson)
· Option 6: Rank 4 and 8 (Qualcomm)
· Option 7: Rank 2 and 8(Huawei)
· Recommended WF
· TBA

Issue 1-2-3: Antenna correlation 
· Proposals
· Option 1: ULA Low (MTK, ZTE, Ericsson, Qualcomm?)
· Option 2: ULA Low and ULA Medium (Apple)
· Option 3: ULA Low and ULA Medium A (Samsung)
· Option 4: ULA Low and ULA Medium B (Huawei)
· Recommended WF
· ULA Low is agreeable?
· Further discuss ULA Medium, ULA Medium A and ULA Medium B correlation.

Issue 1-2-4: Propagation conditions
· Proposals
· Option 1: TDLC300-100 for Rank2 and TDLA30-10 for Rank 4 and 8. (MTK) 
· Option 2: Only TDLA30-10 (Huawei, Apple)
· Option 3: TDLA and TDLC with 30ns RMS (Ericsson)
· Option 4: Discuss the spatial channel models to be used for 8 Rx requirements with number of layers >4 to ensure accurate requirements (Nokia)
· Recommended WF
· TBA

Issue 1-2-5: One MCS configuration
· Proposals
· Option 1:  MCS19 for Rank4 and MCS13 for Rank2.(Apple)
· Option 2:  Rank 8 to have requirements with 64QAM or lower. (Nokia)
· Option 3:  Rank2: MCS19, Rank4: MCS13 and MCS17, Rank8: MCS4, MCS13 and MCS17 (Samsung)
· Option 4: Only MCS13 (ZTE)
· Option 5: Rank 2: MCS2, MCS7, MCS13 and MCS26; Rank 4: MCS4, MCS13 and MCS26; Rank 6: MCS13 and MCS20; Rank 8: MCS4, MCS13 and MCS17 (Ericsson)
· Option 6: Rank4: MCS17; Rank8: MCS13 (Qualcomm)
· Option 7: Rank2: MCS19; Rank8: MCS16 (Huawei)
· Recommended WF
· Discuss this issue after issues 1-2-1 ~ 1-2-4 are finalized.

Issue 1-2-6: Two MCS configuration for Rank>4
· Proposals
· Option 1: Configure two MCSs for Rank>4 and discuss the spatial channel model to be used to guarantee different precoding gain for each layer (Nokia)
· Option 2: Only consider single MCS (Huawei, Samsung, ZTE, Qualcomm)
· Recommended WF
· Option 2 is agreeable?

Issue 1-2-7: Overhead
	Agreements in RAN4#105 R4-2220613:
· Option 1: 6 
· Other options not precluded


· Proposals
· Option 1: 0 (China Telecom, Huawei, Ericsson)
· Option 2: TBA
· Recommended WF
· Confirm Option1

Issue 1-2-8: Mapping Type
	Agreements in RAN4#105 R4-2220613:
Applicable test scenarios
· Focus on PDSCH mapping type A as first priority
· FFS PDSCH mapping type B



· Proposals
· Option 1: Only Type A (Apple, Huawei, Ericsson)
· Option 2: Both Type A and Type B (Nokia)
· Recommended WF
· TBA 

Issue 1-2-9: TRS configuration 
	Agreements in RAN4#105 R4-2220613:
· For rank>4: DMRS Type 1 with 2+2 with symbol# 2,3,10,11 
· For rank<=4: DMRS Type 1 with 1+1 with symbol# 2,10 


· Proposals
· Option 1: Configure TRS symbols in symbol #{5, 9} for rank larger than 4 (MTK)
· For the scenario of rank larger than 4, the DMRS with symbol#2,3,10,11 will collide with TRS symbols when TRS is located in symbol#{6, 10}.
· Option 2: Configure TRS symbols in symbol #{4, 8} for 8 layers (Qualcomm)
· Recommended WF
· Either Option 1 or Option 2 is agreeable?

Issue 1-2-10: NZP-CSI-RS configuration 
· Proposals
· Option 1: Choose row 6 or 7 of Table 7.4.1.5.3-1 of 38.211 specification [4] for 8 layers, 8Rx.(Qualcomm)
· Other options.
· Recommended WF
· Option 1 is agreeable?

Issue 1-2-11: Whether consider scenarios for CSI overlapping with PDSCH for CSI-RS ports larger than 4Tx
· Proposals
· Option 1: Yes (China Telecom)
· If we use the number of CSI-RS ports as large as more than 8/16 for PDSCH requirements, there will be challenges to the correct PDSCH decoding due to higher data rate on the CSI-RS slots
· Option 2: No
· Recommended WF
· TBA

Issue 1-2-12: Special slot
· Proposals
· Option 1:  Don’t schedule PDSCH in special slot for 8 layers cases (Qualcomm)
· Recommended WF
· Option1 agreeable?

Issue 1-2-13: N1 and N2 configuration for 8Tx case
· Proposals
· Option 1:  Use (N1,N2)=(4,1) (Samsung)
· Other options
· Recommended WF
· TBA.

Issue 1-2-14: Test metric
	Agreements in RAN4#105 R4-2220613:
· Option1: 70% of maximum TP
· Option 2: 70% and 30% of maximum TP
· Option 3: Other options are not precluded


· Proposals
· Option 1: Only 70% of maximum TP (Apple, Samsung, Ericsson, Huawei)
· Option 2: 70% and 30% of maximum TP (China Telecom, Nokia)
· Recommended WF
· TBA

Issue 1-2-15: Dedicated test cases for vehicular devices
	Agreements in RAN4#105 R4-2220613:
Whether to define dedicated test cases for vehicle devices
· Option 1: Yes, define 8 Rx requirements with two layers, low MCS, channel model with substantial Doppler spread for vehicular use case. 
· Option 2: No


· Proposals
· Option 1: Yes
· Option 1a: Use MCS16, 2T8R (2layers), TDLC30-100. (MTK)
· Option 1b: Two layers, low MCS, channel model with substantial Doppler spread (Samsung)
· Option 1c: TDLC-30-100 Low channel model. (ZTE,)
· Option 1d: Use TDLC30-100 for Rank 2 with MCS7 Table 2 (16QAM, CR = 0.48) (Ericsson)
· Option 2: No (Huawei)
· Recommended WF
· TBA

Sub-topic 1-3 SDR requirements
Issue 1-3-1: Whether to configure additional DMRS symbol
· Proposals
· Option1: Yes (MTK, Apple, Nokia, Qualcomm)
· Other options
· Recommended WF
· Option1 is agreeable?

Issue 1-3-2: Modulation order for MIMO 8 layers 
· Proposals
· [bookmark: _Ref127445254]Option 1: Define 8 layers requirements using a modulation order lower than 6 (Nokia)
· Option 2: Define 8 layers requirements using modulation order up to 6 (Ericsson)
· Recommended WF
· TBA

Issue 1-3-3: Feasibility of 64QAM and MIMO layers
· Proposals
· Option 1: Further study the feasibility of 64QAM with 8 MIMO layers. (Samsung)
· Option 2: 8 MIMO layers, maximum MCS 27 (Ericsson)
· Option 3: 8 MIMO layers, maximum MCS 24 (Huawei)
· Recommended WF
· TBA 

Issue 1-3-4: Feasibility of 256QAM and MIMO layers
· Proposals
· Option 1: Further study the feasibility of 256QAM with 8 MIMO layers including maximum achievable MCS for scaling factor 1.(Apple, Samsung)
· Option 2: For 4 MIMO layers, max MCS 26 (scaling factor =1) (Legacy configuration defined in existing spec). For 8 MIMO layers: max MCS26 (scaling factor =1). (Qualcomm)
· Option 3: Consider 8 MIMO layers, max MCS23 (Huawei)
· Recommended WF
· TBA 

Issue 1-3-5: Feasibility of 1024QAM and MIMO layers
· Proposals
· Option 1: Study feasibility of the maximum achievable MIMO layers and MCS. (Apple)
· Option 2:  MIMO layers <= 4 (Nokia)
· Option 3: Further study the feasibility of 1024QAM with 4 MIMO layers. (Samsung)
· Option 4:  2 MIMO layers with up to MCS24 (Ericsson)
· Option 5: Further discuss 1024 QAM and corresponding TxEVM requirements. (Qualcomm)
· Option 6: 4 MIMO layers with up to MCS23 (Huawei)
· Recommended WF
· More simulation is needed

Issue 1-3-6: MCS look-up Table
· Proposals
· Option 1 (MTK)
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	upper bound MCS (without additional DMRS)
	upper bound MCS 
(with additional DMRS)
	practical MCS
	requirement MCS 

	8
	8
	1
	27
	27
	TBD
	TBD

	8
	8
	0.8
	23
	27
	
	TBD

	8
	8
	0.75
	22
	27
	
	TBD

	8
	8
	0.4
	12
	16
	
	TBD

	8
	6
	1
	28
	28
	TBD
	TBD

	8
	6
	0.8
	25
	28
	
	TBD

	8
	6
	0.75
	24
	28
	
	TBD

	8
	6
	0.4
	15
	18
	
	TBD

	8
	4
	1
	16
	16
	TBD
	TBD

	8
	4
	0.8
	16
	16
	
	TBD

	8
	4
	0.75
	16
	16
	
	TBD

	8
	4
	0.4
	11
	13
	
	TBD

	8
	2
	1
	9
	9
	TBD
	TBD

	8
	2
	0.8
	9
	9
	
	TBD

	8
	2
	0.75
	9
	9
	
	TBD

	8
	2
	0.4
	5
	6
	
	TBD

	Note 1:	MCS Index for maximum modulation format 2,4 and 6 is based on MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214 [12]
Note 2:	MCS Index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214 [12]



· Option 2 (Ericsson)
· Update Table 5.5A-5 to support ‘Maximum number of PDSCH MIMO layers = 8’
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	6
	1
	27

	8
	6
	0.8
	24

	8
	6
	0.75
	23

	8
	6
	0.4
	14

	8
	4
	1
	16

	8
	4
	0.8
	16

	8
	4
	0.75
	16

	8
	4
	0.4
	11

	8
	2
	1
	9

	8
	2
	0.8
	9

	8
	2
	0.75
	9

	8
	2
	0.4
	5

	Note 1:	MCS Index for maximum modulation format 2,4 and 6 is based on MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214
Note 2:   MCS index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214




· Update Table 5.5A-6 (1024QAM) to support 8Rx. Note the Maximum number of PDSCH MIMO layers is 2.
	Supported RX
antenna ports
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8RX
	2
	10
	1
	24

	
	2
	10
	0.8
	21

	
	2
	10
	0.75
	19

	
	2
	10
	0.4
	9

	Note 1:	MCS Index for maximum modulation format 10 is based on MCS index Table 4 defined in clause 5.1.3.1 of TS 38.214



· Recommended WF
· This issue can be postponed until Issue 1-3-3 to 1-3-6 are closed

Topic #2: CSI requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300131
	China Telecom
	Proposal 5: Support to use the 70% max TP, also fine to additionally consider 30% max TP requirement to also verify the HARQ re-transmission performance.
Proposal 6: Align with the existing 2Rx and 4Rx to cover both PMI and RI tests. For PMI requirements, we support to cover 16 Tx which is more typical for high frequencies.

	R4-2300290
	Apple
	Proposal#13: Do not define PMI requirements for 8Rx
Proposal#14: Do not define RI requirements for 8Rx

	R4-2300612
	Nokia
	Proposal 15:RAN4 to extend the PMI and Rank reporting requirements for 8 Rx.

	R4-2300830        
	Samsung
	Proposal 10: Only introduce CQI requirements for 8Rx CSI requirements, do not introduce PMI and RI requirements for 8Rx CSI requirements.

	R4-2301050
	ZTE
	Proposal 5. Follow LTE conclusions, not define PMI requirements and RI requirements for NR 8 Rx

	R4-2301893
	Ericsson
	Proposal 10: Do not define new PMI reporting requirements for 8Rx UE in FR1.
Proposal 11: Do not define RI reporting for 8 Rx UE.

	R4-2302349
	Qualcomm
	Proposal 11: SNR points be (2,3) and (8,9) of Table 6.2.3.1.1.1-1 of [2] for 4L, 8Rx in static channel
Proposal 12: Follow LTE approach for Rank Indicator and do not specify new 8Rx requirements.
Proposal 13: Follow LTE approach for PMI reporting and do not specify new 8Rx requirements

	R4-2302170
	Huawei, HiSilicon
	Observation 1: Restriction on i2 is only applied to “reportQuantity” setting to “CRI/Ri/i1/CQI”, which mixes the purpose of CQI testing and PMI testing if “reportQuantity” is set to “cri-RI-PMI-CQI”
Proposal 1: Consider following simulation assumptions: 
· Antenna configuration: XP 4T8R
· (N1,N2)=(2,1); (O1,O2)=(4,1)
· ReportQuantity: CRI/Ri/i1/CQI
· Two-one-TypeI-SinglePanel-Restriction:  0b00000001
· TypeI-SinglePanel-codebookSubsetRestriction-i2:  0x0000000000000001
Proposal 2: Use simulation assumptions listed in Table 2-1 for CQI testing.
Proposal 3: Set lower SNR to [4,5] dB for 16QAM and higher SNR to [10,11] dB for 64QAM for 8RX CQI testing.
Proposal 4: Don’t introduce PMI requirements
Proposal 5: Don’t define RI requirements



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 CQI requirements 
	Agreements in RAN4#105 R4-2220613:
Whether define CQI requirements for 8RX
· Introduce CQI requirements with rank 4 under static channel
Test setup for CQI requirements for static conditions 
· 40 MHz/30 kHz, 106 RBs.
· CQI index for up to 64QAM.
· Rank 4.



Issue 2-1-1: Simulation assumptions
· Proposals
· Option 1: (Huawei) Consider the following test parameters
· Antenna configuration: XP 4T8R
· (N1,N2)=(2,1); (O1,O2)=(4,1)
· ReportQuantity: CRI/Ri/i1/CQI
· Two-one-TypeI-SinglePanel-Restriction:  0b00000001
· TypeI-SinglePanel-codebookSubsetRestriction-i2:  0x0000000000000001
· Other options.
· Recommended WF
· TBA

Issue 2-1-1a: Summary of simulation assumptions
· Proposals
· Option 1: (Huawei) Use the following simulation assumptions for 8Rx CQI test
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD UL-DL pattern
	
	7D1S2U S=6D+4G+4U

	SNR
	 dB
	TBD
	TBD
	TBD
	TBD

	Propagation channel
	
	static channel model with 4T8R

	Antenna configuration
	
	XP 4×8 

	Beamforming Model
	
	As specified in Annex B.4.1 in 38.101-4

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	CSI-RS
periodicity and offset
	slot
	10/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 4,(0)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)

	
	(4, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-i1CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	16

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(2,1)

	
	(CodebookConfig-O1,CodebookConfig-O2)
	
	(4,1)

	
	CodebookSubsetRestriction
	
	The codebook is restricted to i1,1=0, i1,2=0,i1.3=0 and i2=0

	
	RI Restriction
	
	00001000

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	TBD



· Option 2:(Ericsson)
	· Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD UL-DL pattern
	
	FR1.30-1

	 SNR
	 dB
	TBD
	TBD
	TBD
	TBD

	Propagation channel
	
	AWGN

	Antenna configuration
	
	4×8 with static channel specified in updated Annex B.1

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	CSI-RS
periodicity and offset
	slot
	10/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	
	
	

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic 

	
	CSI-IM RE pattern
	
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)

	
	(4, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	16

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-3, TBS.3-4



· Recommended WF
· TBA

Issue 2-1-2: SNR
· Proposals
· Option 1: [2, 3] dB and [8, 9]dB (Qualcomm)
· Option 2: [4, 5] dB and [10, 11]dB (Huawei)
· Option 3: [1, 2] dB and [7, 8] dB (Ericsson)
· Recommended WF
· TBA

Sub-topic 2-2 PMI requirements
	Agreements in RAN4#105 R4-2220613:
Whether define PMI requirements for 8RX
· FFS whether to define PMI requirements
Test setup for PMI requirements if agreed
· Option 1: 
· 40 MHz/30 kHz
· Propagation environment: TDLA30-5
· Single PMI- with 8 Tx Type I with single panel codebook and antenna configuration: High XP 8 x 8 with (N1, N2) = (4, 1)
· Multiple PMI with 16 Tx Type II codebook and antenna configuration: Medium XP 16x8 with (N1, N2) = (4, 2) 
· Other options are not precluded. 



Issue 2-2-1: Whether to define PMI requirements
· Proposals
· Option 1: Yes (China Telecom, Nokia)
· Option 2: No (Apple, Samsung, ZTE, Ericsson, Qualcomm, Huawei)
· Recommended WF
· TBA

Issue 2-2-2: Test configuration if agreed
· Proposals
· Option 1: 16Tx (China Telecom)
· Other options
· Recommended WF
· TBA

Sub-topic 2-3 RI requirements
	Agreements in RAN4#105 R4-2220613:
•	FFS whether to define RI requirements



Issue 2-3-1: Whether to define RI requirements
· Proposals
· Option 1: Yes (China Telecom, Nokia)
· Option 2: No (Apple, Samsung, ZTE, Ericsson, Qualcomm, Huawei)
· Recommended WF
· TBA

Topic #3: Specification structure
Issue 3-1: Spec structure 
· Proposals
· Option 1: (Ericsson)
UE demodulation requirements:
	Section number
	Section name
	Note

	5.1
	General
	Updates on FR1 8Rx

	5.2
	PDSCH demodulation requirements
	

	5.2.1
	  1RX requirements
	

	5.2.2
	  2RX requirements
	

	5.2.3
	  4RX requirements
	

	5.2.4
	  8RX requirements
	New section

	5.2.4.1
	    FDD
	Void

	5.2.4.2
	    TDD
	New section

	5.2.4.2.1
	      Minimum requirements for PDSCH Mapping Type A
	New section

	5.2A
	PDSCH demodulation requirements for CA
	

	5.2A.4
	  8RX requirements
	New section

	5.3
	PDCCH demodulation requirements
	

	5.3.1
	  1RX requirements
	

	5.3.2
	  2RX requirements
	

	5.3.3
	  4 RX requirements
	

	5.3.4
	  8RX requirements
	New section

	5.3.4.1
	    FDD
	Void

	5.3.4.2
	    TDD
	New section

	5.5
	Sustained downlink data rate provided by lower layers
	Updates on FR1 8 Rx

	5.5.1
	  FR1 single carrier requirements  
	Updates on FR1 8 Rx

	5.5A
	Sustained downlink data rate provided by lower layers
	

	5.5A.1
	  FR1 CA requirements
	Updates on FR1 8 Rx



CSI requirements: 
	Section number
	Section name
	Note

	6.1
	General
	Updates on FR1 8 Rx

	6.2
	Reporting of Channel Quality Indicator (CQI)
	

	6.2.4
	  8RX requirements
	New section

	6.2.4.1
	    FDD
	Void

	6.2.4.2
	    TDD
	New section

	6.2A
	Reporting of Channel Quality Indicator (CQI) for CA
	

	6.2A.5
	  8RX requirements
	New section

	6.3
	Reporting of Precoding Matrix Indicator (PMI)
	

	6.3.4
	  8RX requirements
	New section

	6.3.4.1
	    FDD
	Void

	6.3.4.2
	    TDD
	New section



· Option 2: (Huawei)
	Section number
	Section name
	Note

	5.1
	General
	

	5.1.1.12
	Applicability of performance requirements for 8Rx capable UEs
	

	5.1.1.12.1
	Applicability rule and antenna connection for single carrier PDSCH tests
	

	5.1.1.12.2
	Applicability rule and antenna connection for single carrier PDCCH tests
	

	5.1.1.12.3
	Applicability rule and antenna connection for CA/DC tests
	

	5.2
	PDSCH demodulation requirements
	

	5.2.4
	8RX requirements
	

	5.2.4.1
	FDD
	(If necessary)

	5.2.4.1.1
	Minimum requirements for PDSCH Mapping Type A
	(If necessary)

	5.2.4.1.2
	Minimum requirements for PDSCH Mapping Type B and UE processing capability 2
	(If necessary)

	5.2.4.2
	TDD
	

	5.2.4.2.1
	Minimum requirements for PDSCH Mapping Type A
	

	5.2.4.2.2
	Minimum requirements for PDSCH Mapping Type B and UE processing capability 2
	

	5.2A
	PDSCH demodulation requirements for CA
	(If necessary)

	5.2A.4
	8RX requirements
	(If necessary)

	5.3
	PDCCH demodulation requirements
	

	5.3.4
	8RX requirements
	

	5.3.4.1
	FDD
	(If necessary)

	5.3.4.1.1
	1 Tx Antenna performances
	(If necessary)

	5.3.4.1.2
	2 Tx Antenna performances
	(If necessary)

	5.3.4.2
	TDD
	

	5.3.4.2.1
	1 Tx Antenna performances
	

	5.3.4.2.2
	2 Tx Antenna performances
	

	5.5
	Sustained downlink data rate provided by lower layers
	

	5.5.1
	FR1 single carrier requirements  
	

	5.5A
	Sustained downlink data rate provided by lower layers
	

	5.5A.1
	FR1 CA requirements
	(If necessary)

	6.1
	General
	

	6.1.1.7
	Applicability of performance requirements for 8Rx capable UEs
	

	6.2
	Reporting of Channel Quality Indicator (CQI)
	

	6.2.4
	8RX requirements
	

	6.2.4.1
	FDD
	(If necessary)

	6.2.4.1.1
	CQI reporting definition under AWGN conditions
	(If necessary)

	6.2.4.2
	TDD
	

	6.2.4.2.1
	[bookmark: _Toc115267987][bookmark: _Toc114565897][bookmark: _Toc107477048][bookmark: _Toc107419752][bookmark: _Toc107234782][bookmark: _Toc107233183][bookmark: _Toc106737416][bookmark: _Toc106543318][bookmark: _Toc98849465][bookmark: _Toc91440675][bookmark: _Toc83742185][bookmark: _Toc76652913][bookmark: _Toc76652075][bookmark: _Toc76572208][bookmark: _Toc76298196][bookmark: _Toc67918153][bookmark: _Toc61120981][bookmark: _Toc53176668][bookmark: _Toc45892811][bookmark: _Toc40209852][bookmark: _Toc40209510][bookmark: _Toc37084148][bookmark: _Toc37083806][bookmark: _Toc37068261][bookmark: _Toc29808342][bookmark: _Toc21338234]	      CQI reporting definition under AWGN conditions
	

	6.2A
	Reporting of Channel Quality Indicator (CQI) for CA
	(If necessary)

	6.2A.5
	8RX requirements
	(If necessary)

	6.2A.5.1
	CQI reporting definition under AWGN conditions
	(If necessary)

	6.3
	Reporting of Precoding Matrix Indicator (PMI)
	(If necessary)

	6.3.4
	8RX requirements
	(If necessary)

	6.3.4.1
	FDD
	(If necessary)

	6.3.4.2
	TDD
	(If necessary)

	6.4
	Reporting of Precoding Matrix Indicator (RI)
	(If necessary)

	6.3.4
	8RX requirements
	(If necessary)

	6.3.4.1
	FDD
	(If necessary)

	6.3.4.2
	TDD
	(If necessary)

	A.3
	DL reference measurement channels
	

	A.3.2
	Reference measurement channels for PDSCH performance requirements
	

	A.3.2.1
	FDD
	(If necessary)

	A.3.2.2.1
	Reference measurement channels for SCS 15 kHz FR1
	(If necessary)

	A.3.2.2
	TDD
	

	A.3.2.2.2
	Reference measurement channels for SCS 30 kHz FR1
	Add FRC for Rank8 cases

	A.4 
	CSI reference measurement channels
	Add FRC for Rank4 cases

	B.1 
	Static propagation condition
	

	B.1.3
	UE Receiver with 8Rx
	

	B.2
	Multi-path fading propagation conditions
	

	B.2.3
	MIMO channel correlation matrices
	

	B.2.3.1
	MIMO Correlation Matrices using Uniform Linear Array (ULA)
	

	B.2.3.2
	MIMO Correlation Matrices using Cross Polarized Antennas (X-pol)
	



· Recommended WF
· This can be discussed after the test scenarios are finalized, i.e. low priority for this meeting. 
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