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Introduction
This paper provides open issues on 8Rx demodulation requirements for discussion. The contribution is divided into following 5 parts:
· General parts
· PDSCH requirements
· SDR requirements
· CQI requirements
· CR
The main open issues for this topics are CA, FDD requirements and corresponding test applicability, MCS for PDSCH Rank2/4/8 performance requirements, SNR for CQI requirements, simulation results alignment and draft CR review.
Topic #1: General parts
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311071
	Nokia
	Proposal 1:RAN4 shall define requirements for FDD mirroring TDD simulation parameters for PDSCH, CQI and SDR
Proposal 2:RAN4 to adopt the applicability rule as proposed in the WF from RAN4#107 for 8Rx PDSCH, PDCCH and PBCH
Proposal 3: CSI reporting applicability rules should be included in the work split.
Proposal 4: RAN4 to adopt the CQI, PMI and RI requirements applicability as defined in the WF of RAN#107 for 8Rx.
Proposal 5: No clear decision has been made in the RF contingent or RAN Plenary on CA for 8Rx
Proposal 6: RAN4 Demodulation shall conduct initial simulations on CA to expedite requirements definition performance requirements be agreed to be required by RAN Plenary

	R4-2311424
	NTT DOCOMO, INC.
	Proposal 1: Define 8Rx UE demodulation requirements for CA.

	R4-2311904
	Apple
	Proposal#1: RAN4 to confirm and create a workplan to accelerate technical discussions in order to complete the entire performance part of the WI by RAN4#109 in November 2023.
Proposal#2: RAN4 to confirm that virtually the same parameters will be used for both TDD, FDD and CA requirements, with exception of CBW, number of HARQ processes, and SCS.
Observation #1: RAN4 RRM will investigate if the existing 4Rx RLM test can be reused, or new tests will be specified /updated for 8Rx UEs.
Observation #2: Even though RLM tests are closely related to PDCCH demodulation performance, RRM tests are independent set of tests than DEM tests.
Proposal#2: Regardless of RAN4 RRM discussion on RLM test cases for 8Rx UEs, RAN4 to maintain that no additional PDCCH demodulation requirements for 8Rx UEs will be introduced.

	R4-2312350
	Samsung
	Proposal 1: For FR1 8Rx FDD applicability rules for PDSCH/PDCCH/PBCH tests, extend the agreement in RAN4 #107 meeting as below
Table 5.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list
	Exceptions

	UE supports only 2RX 
	PDSCH
	All tests in Clause 5.2.2
	

	
	PDCCH
	All tests in Clause 5.3.2
	

	
	PBCH
	All tests in Clause 5.4.2
	

	UE supports only 4RX or both 2RX and 4RX
	PDSCH
	All tests in Clause 5.2.3 (Note 2)
	

	
	PDCCH
	All tests in Clause 5.3.3 (Note 2)
	

	
	PBCH
	All tests in Clause 5.4.2 or 5.4.3 (Note 1)
	

	UE supports 8Rx, 4Rx and 2Rx 
or
UE supports only 8Rx and 4Rx 
	PDSCH
	Tests in Clause 5.2.3.(Note 2, 3)
All tests in Clause 5.2.4.(Note 2)
	If UE passes tests in Clause 5.2.4, UE can skip Test 2-1 and Test 2-2 in Clause 5.2.3 Table 5.2.3.1.1-4, Table 5.2.3.2.1-4 and Test 4-1 in Clause 5.2.3 Table 5.2.3.1.1-6, Table 5.2.3.2.1-6

	
	PDCCH
	All tests in Clause 5.3.3.(Note 2,3)
	

	
	PBCH
	All tests in Clause 5.4.3(Note 1)
	

	UE supports only 8Rx and 2Rx
	PDSCH
	Tests in Clause 5.2.2.(Note 2, 4)
All tests in Clause 5.2.4.(Note 2)
	If UE passes tests in Clause 5.2.4, UE can skip Test 2-1 and Test 2-2 in Clause 5.2.2 Table 5.2.2.1.1-4, Table 5.2.2.2.1-4

	
	PDCCH
	All tests in Clause 5.3.2.(Note 2,4)
	

	
	PBCH
	All tests in Clause 5.4.2
	

	UE supports only 8Rx
	PDSCH
	All tests in Clause 5.2.4.(Note 2)
	

	
	PDCCH
	N/A
	

	
	PBCH
	N/A
	

	Note 1:	Requirements for PBCH with 4Rx is up to UE declaration
Note 2: 	‘maxMIMO-Layers-r16’ is not configured during the performance requirements testing for UE supporting Release 16 per-BWP MIMO layer adaptation.
Note 3: 	8Rx capable UEs 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. Requirements specified with 4Rx should be applied.
Note 4: 	8Rx capable UEs 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. Requirements specified with 2Rx should be applied.



Proposal 2: For FR1 8Rx FDD applicability rules for CSI tests, use the agreement in RAN4 #107 meeting.
Proposal 3: For FR1 8Rx CA applicability rules of demodulation performance requirements, extend Table 5.1.1.7.2-1 to include Tests cases in new Clause 5.2A.4.1.
Proposal 4: For FR1 8Rx CA applicability rules and antenna connection of demodulation performance requirements, below requirements should be specified.
Within the CA configuration if any of the PCell and/or the SCells is a 4Rx supported RF band, 4 out of the 8Rx should be connected with data source from system simulator, depending on UE’s declaration and AP configuration. Requirements from Clause 5.2A.3.1 are applied.
Within the CA configuration if any of the PCell and/or the SCells is a 2Rx supported RF band, 2 out of the 8Rx should be connected with data source from system simulator, depending on UE’s declaration and AP configuration. Requirements from Clause 5.2A.2.1 are applied.
Within the CA configuration if any of the PCell and/or the SCells is a 8Rx supported RF band, all 8Rx should be connected with data source from system simulator. Requirements from Clause5.2A.4.1 are applied.
For 8Rx capable UEs, the 2Rx supported RF bands, 4Rx supported RF bands and 8Rx supported RF bands are up to UE’s declaration.
Proposal 5: For FR1 8Rx CA applicability rules and antenna connection of CSI reporting requirements, below requirements should be specified.
All the requirements specified in clause 6.2A for CA with 4 RX are applied for 8 RX capable UEs by connecting all 8 RX with data source from system simulator and reducing the signal power density by 3 dB compared to the signal power density for 4 RX in the test configurations.
All the requirements specified in clause 6.2A for CA with 2 RX are applied for 8 RX capable UEs by connecting all 8 RX with data source from system simulator and reducing the signal power density by 6 dB compared to the signal power density for 2 RX in the test configurations.


	R4-2313307
	Ericsson
	Proposal 1: Limit the applicability rules for TDD case and postpone FDD related rules to be treated thoroughly once FDD cases are defined.
Proposal 2: Consider the applicability rules for PDSCH, PDCCH and PBCH test cases in TS 38.101-4 in TDD and FDD duplex modes as follow
Table 5.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list
	Exceptions

	UE supports only 2RX 
	PDSCH
	All tests in Clause 5.2.2
	

	
	PDCCH
	All tests in Clause 5.3.2
	

	
	PBCH
	All tests in Clause 5.4.2
	

	UE supports only 4RX or both 2RX and 4RX
	PDSCH
	All tests in Clause 5.2.3 (Note 2)
	

	
	PDCCH
	All tests in Clause 5.3.3 (Note 2)
	

	
	PBCH
	All tests in Clause 5.4.2 or 5.4.3 (Note 1)
	

	UE supports 8Rx, 4Rx and 2Rx 
	PDSCH
	Tests in Clause 5.2.3.(Note 2, 3)
All tests in Clause 5.2.4.(Note 2) 

	If UE passes tests in Clause 5.2.4, UE can skip Test 2-1 and Test 2-2 in Clause 5.2.3 Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4, Test 4-1 in Clause 5.2.3 Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6 (Test 4-1)

	or
	PDCCH
	All tests in Clause 5.3.3.(Note 2,3)
	

	UE supports only 8Rx and 4Rx 
	PBCH
	All tests in Clause 5.4.3(Note 1)
	

	UE supports only 8Rx and 2Rx
	PDSCH
	Tests in Clause 5.2.2.(Note 2, 4)
All tests in Clause 5.2.4.(Note 2)
	If UE passes tests in Clause 5.2.4, UE can skip Test 2-1 and Test 2-2 in Clause 5.2.2 Table 5.2.2.1.1-4 and Table 5.2.2.2.1-4 

	
	PDCCH
	All tests in Clause 5.3.2.(Note 2,4)
	

	
	PBCH
	All tests in Clause 5.4.2
	

	UE supports only 8Rx
	PDSCH
	All tests in Clause 5.2.4.(Note 2)
	

	
	PDCCH
	N/A
	

	
	PBCH
	N/A
	

	Note 1:	Requirements for PBCH with 4Rx is up to UE declaration
Note 2: 	‘maxMIMO-Layers-r16’ is not configured during the performance requirements testing for UE supporting Release 16 per-BWP MIMO layer adaptation.
Note 3: 	8Rx capable UEs 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. Requirements specified with 4Rx should be applied.
Note 4: 	8Rx capable UEs 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. Requirements specified with 2Rx should be applied.



Proposal 3: Consider the applicability rules for CSI reporting test cases in TS 38.101-4 in TDD and FDD duplex modes as follow
Table 6.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list
	Exception

	UE supports only 2RX 
	CQI
	All tests in Clause 6.2.2
	

	
	PMI
	All tests in Clause 6.3.2
	

	
	RI
	All tests in Clause 6.4.2
	

	UE supports only 4RX or both 2RX and 4RX
	CQI
	All tests in Clause 6.2.3
	

	
	PMI
	All tests in Clause 6.3.3
	

	
	RI
	All tests in Clause 6.4.3
	

	UE supports 2Rx, 4Rx and 8Rx, or
UE supports 4Rx and 8Rx

	CQI
	Tests in Clause 6.2.3(Note 1)
All tests in Clause 6.2.4

	If UE has passed Tests in Clause 6.2.4, UE can skip tests in Clause 6.2.3.2.1.1

If UE has passed Tests in Clause 6.2.4, UE can skip tests in Clause 6.2.3.1.1.1


	
	PMI
	All tests in Clause 6.3.3
	

	
	RI
	All tests in Clause 6.4.3
	

	UE supports 2Rx and 8Rx
	CQI
	Tests in Clause 6.2.2(Note 2)
All tests in Clause 6.2.4

	If UE has passed Tests in Clause 6.2.4, UE can skip tests in Clause 6.2.2.2.1.1

If UE has passed Tests in Clause 6.2.4, UE can skip tests in Clause 6.2.2.1.1.1


	
	PMI
	All tests in Clause 6.3.2
	

	
	RI
	All tests in Clause 6.4.2
	

	UE supports only 8Rx
	CQI
	All tests in Clause 6.2.4
	

	
	PMI
	N/A
	

	
	RI
	N/A
	

	Note 1: 	8Rx capable UEs 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. Requirements specified with 4Rx should be applied.
Note 2: 	8Rx capable UEs 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. Requirements specified with 2Rx should be applied.



Proposal 4: Define PDSCH demodulation requirements for 8RX using carrier aggregation in both TDD and FDD duplex modes using CBW of 40 MHz and 10 MHz, respectively. 

Proposal 5: Do not define CA test cases for 8RX CQI reporting in FR1.




Open issues summary
Sub-topic 1-1 Work plan
Issue 1-1-1: Work plan 
· Proposals
· Option 1: RAN4 to confirm and create a workplan to accelerate technical discussions in order to complete the entire performance part of the WI by RAN4#109 in November 2023. (Apple)
· Recommended WF
· TBA
Discussion:
[bookmark: _GoBack]Samsung: The current completion date is March, 2024. If yes, no need to change the completion date.
Nokia: The completion date should be Dec, 2023 for core part and June, 2024 for perf part. 
Moderator: Target for completion of the demodulation perf on the Dec, 2023. This just setups a common target for the work and all companies are on the same page for the work progress, not preclude discussion on any remaining issues if necessary.
Sub-topic 1-2 Applicability rules
Issue 1-2-1: Applicability rules for different number of RX antenna ports for FDD PDSCH/PDCCH/PBCH tests
Backgrounds: In the approved WF R4-2309806, RAN4 agreed to defined following requirements applicability for PDSCH/PDCCH/PBCH requirements but only applicable for TDD.
Table 5.1.1.2-1: Requirements applicability
	[bookmark: _Hlk135640352]Supported RX antenna ports
	Test type
	Test list
	Exceptions

	UE supports only 2RX 
	PDSCH
	All tests in Clause 5.2.2
	

	
	PDCCH
	All tests in Clause 5.3.2
	

	
	PBCH
	All tests in Clause 5.4.2
	

	UE supports only 4RX or both 2RX and 4RX
	PDSCH
	All tests in Clause 5.2.3 (Note 2)
	

	
	PDCCH
	All tests in Clause 5.3.3 (Note 2)
	

	
	PBCH
	All tests in Clause 5.4.2 or 5.4.3 (Note 1)
	

	UE supports 8Rx, 4Rx and 2Rx 
	PDSCH
	Tests in Clause 5.2.3.(Note 2, 3)
All tests in Clause 5.2.4.(Note 2)
	If UE passes tests in Clause 5.2.4, UE can skip Test 2-1 and Test 2-2 in Clause 5.2.3 Table 5.2.3.2.1-4 and Test 4-1 in Clause 5.2.3 Table 5.2.3.2.1-6 (Test 4-1)

	or
	PDCCH
	All tests in Clause 5.3.3.(Note 2,3)
	

	UE supports only 8Rx and 4Rx 
	PBCH
	All tests in Clause 5.4.3(Note 1)
	

	UE supports only 8Rx and 2Rx
	PDSCH
	Tests in Clause 5.2.2.(Note 2, 4)
All tests in Clause 5.2.4.(Note 2)
	If UE passes tests in Clause 5.2.4, UE can skip Test 2-1 and Test 2-2 in Clause 5.2.2 Table 5.2.2.2.1-4 

	
	PDCCH
	All tests in Clause 5.3.2.(Note 2,4)
	

	
	PBCH
	All tests in Clause 5.4.2
	

	UE supports only 8Rx
	PDSCH
	All tests in Clause 5.2.4.(Note 2)
	

	
	PDCCH
	N/A
	

	
	PBCH
	N/A
	

	Note 1:	Requirements for PBCH with 4Rx is up to UE declaration
Note 2: 	‘maxMIMO-Layers-r16’ is not configured during the performance requirements testing for UE supporting Release 16 per-BWP MIMO layer adaptation.
Note 3: 	8Rx capable UEs 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. Requirements specified with 4Rx should be applied.
Note 4: 	8Rx capable UEs 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. Requirements specified with 2Rx should be applied.



· Proposals
· Option 1: Extend the agreed test applicability rules for TDD to FDD (Samsung, Ericsson, Nokia)
	Supported RX antenna ports
	Test type
	Test list
	Exceptions

	UE supports only 2RX 
	PDSCH
	All tests in Clause 5.2.2
	

	
	PDCCH
	All tests in Clause 5.3.2
	

	
	PBCH
	All tests in Clause 5.4.2
	

	UE supports only 4RX or both 2RX and 4RX
	PDSCH
	All tests in Clause 5.2.3 (Note 2)
	

	
	PDCCH
	All tests in Clause 5.3.3 (Note 2)
	

	
	PBCH
	All tests in Clause 5.4.2 or 5.4.3 (Note 1)
	

	UE supports 8Rx, 4Rx and 2Rx 
or
UE supports only 8Rx and 4Rx 
	PDSCH
	Tests in Clause 5.2.3.(Note 2, 3)
All tests in Clause 5.2.4.(Note 2)
	If UE passes tests in Clause 5.2.4, UE can skip Test 2-1 and Test 2-2 in Clause 5.2.3 Table 5.2.3.1.1-4, Table 5.2.3.2.1-4 and Test 4-1 in Clause 5.2.3 Table 5.2.3.1.1-6, Table 5.2.3.2.1-6

	
	PDCCH
	All tests in Clause 5.3.3.(Note 2,3)
	

	
	PBCH
	All tests in Clause 5.4.3(Note 1)
	

	UE supports only 8Rx and 2Rx
	PDSCH
	Tests in Clause 5.2.2.(Note 2, 4)
All tests in Clause 5.2.4.(Note 2)
	If UE passes tests in Clause 5.2.4, UE can skip Test 2-1 and Test 2-2 in Clause 5.2.2 Table 5.2.2.1.1-4, Table 5.2.2.2.1-4

	
	PDCCH
	All tests in Clause 5.3.2.(Note 2,4)
	

	
	PBCH
	All tests in Clause 5.4.2
	

	UE supports only 8Rx
	PDSCH
	All tests in Clause 5.2.4.(Note 2)
	

	
	PDCCH
	N/A
	

	
	PBCH
	N/A
	

	Note 1:	Requirements for PBCH with 4Rx is up to UE declaration
Note 2: 	‘maxMIMO-Layers-r16’ is not configured during the performance requirements testing for UE supporting Release 16 per-BWP MIMO layer adaptation.
Note 3: 	8Rx capable UEs 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. Requirements specified with 4Rx should be applied.
Note 4: 	8Rx capable UEs 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. Requirements specified with 2Rx should be applied.



· Recommended WF
· Extend the requirement applicability for TDD to FDD is agreeable.
Agreement: Extend the requirement applicability for TDD to FDD

Issue 1-2-2: Applicability rules for different number of RX antenna ports for CSI tests
Backgrounds: In the approved WF R4-2309806, RAN4 agreed to defined the test applicability for CSI requirements for both FDD and TDD.
Updated Table 6.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list
	Exception

	UE supports only 2RX 
	CQI
	All tests in Clause 6.2.2
	

	
	PMI
	All tests in Clause 6.3.2
	

	
	RI
	All tests in Clause 6.4.2
	

	UE supports only 4RX or both 2RX and 4RX
	CQI
	All tests in Clause 6.2.3
	

	
	PMI
	All tests in Clause 6.3.3
	

	
	RI
	All tests in Clause 6.4.3
	

	UE supports 2Rx, 4Rx and 8Rx, or
UE supports 4Rx and 8Rx

	CQI
	Tests in Clause 6.2.3(Note 1)
All tests in Clause 6.2.4

	If UE has passed Tests in Clause 6.2.4, UE can skip tests in Clause 6.2.3.2.1.1

If UE has passed Tests in Clause 6.2.4, UE can skip tests in Clause 6.2.3.1.1.1

	
	PMI
	All tests in Clause 6.3.3
	

	
	RI
	All tests in Clause 6.4.3
	

	UE supports 2Rx and 8Rx
	CQI
	Tests in Clause 6.2.2(Note 2)
All tests in Clause 6.2.4

	If UE has passed Tests in Clause 6.2.4, UE can skip tests in Clause 6.2.2.2.1.1

If UE has passed Tests in Clause 6.2.4, UE can skip tests in Clause 6.2.2.1.1.1

	
	PMI
	All tests in Clause 6.3.2
	

	
	RI
	All tests in Clause 6.4.2
	

	UE supports only 8Rx
	CQI
	All tests in Clause 6.2.4
	

	
	PMI
	N/A
	

	
	RI
	N/A
	

	Note 1: 	8Rx capable UEs 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. Requirements specified with 4Rx should be applied.
Note 2: 	8Rx capable UEs 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. Requirements specified with 2Rx should be applied.



· Proposals
· Option 1:Confirm the Requirements applicability agreed in last RAN4#107 meeting (Ericsson, Samsung, Nokia)
	Supported RX antenna ports
	Test type
	Test list
	Exception

	UE supports only 2RX 
	CQI
	All tests in Clause 6.2.2
	

	
	PMI
	All tests in Clause 6.3.2
	

	
	RI
	All tests in Clause 6.4.2
	

	UE supports only 4RX or both 2RX and 4RX
	CQI
	All tests in Clause 6.2.3
	

	
	PMI
	All tests in Clause 6.3.3
	

	
	RI
	All tests in Clause 6.4.3
	

	UE supports 2Rx, 4Rx and 8Rx, or
UE supports 4Rx and 8Rx

	CQI
	Tests in Clause 6.2.3(Note 1)
All tests in Clause 6.2.4

	If UE has passed Tests in Clause 6.2.4, UE can skip tests in Clause 6.2.3.2.1.1

If UE has passed Tests in Clause 6.2.4, UE can skip tests in Clause 6.2.3.1.1.1


	
	PMI
	All tests in Clause 6.3.3
	

	
	RI
	All tests in Clause 6.4.3
	

	UE supports 2Rx and 8Rx
	CQI
	Tests in Clause 6.2.2(Note 2)
All tests in Clause 6.2.4

	If UE has passed Tests in Clause 6.2.4, UE can skip tests in Clause 6.2.2.2.1.1

If UE has passed Tests in Clause 6.2.4, UE can skip tests in Clause 6.2.2.1.1.1


	
	PMI
	All tests in Clause 6.3.2
	

	
	RI
	All tests in Clause 6.4.2
	

	UE supports only 8Rx
	CQI
	All tests in Clause 6.2.4
	

	
	PMI
	N/A
	

	
	RI
	N/A
	

	Note 1: 	8Rx capable UEs 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. Requirements specified with 4Rx should be applied.
Note 2: 	8Rx capable UEs 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. Requirements specified with 2Rx should be applied.



· Recommended WF
· Confirm the agreement made in last RAN4#107.
Agreement: Confirm the agreement made in last RAN4#107 for CSI reporting requirements applicability

Issue 1-2-3: Test applicability rules for CA demodulation requirements
· Proposals
· Option 1 (Samsung)
· For FR1 8Rx CA applicability rules of demodulation performance requirements, extend Table 5.1.1.7.2-1 to include Tests cases in new Clause 5.2A.4.1.
· Recommended WF
· This can be discussed based on the CA combination to be defined for 8Rx later.
Discussion:
Huawei/QC/Apple: Select one typical bandwidth combination for 8Rx CA demod performance requirements, no such test applicability rule is needed.

Issue 1-2-4: Applicability rules for different number of RX antenna ports for CA demodulation requirements 
· Proposals
· Option 1 (Samsung)
· Within the CA configuration if any of the PCell and/or the SCells is a 4Rx supported RF band, 4 out of the 8Rx should be connected with data source from system simulator, depending on UE’s declaration and AP configuration. Requirements from Clause 5.2A.3.1 are applied.
· Within the CA configuration if any of the PCell and/or the SCells is a 2Rx supported RF band, 2 out of the 8Rx should be connected with data source from system simulator, depending on UE’s declaration and AP configuration. Requirements from Clause 5.2A.2.1 are applied.
· Within the CA configuration if any of the PCell and/or the SCells is a 8Rx supported RF band, all 8Rx should be connected with data source from system simulator. Requirements from Clause5.2A.4.1 are applied.
· For 8Rx capable UEs, the 2Rx supported RF bands, 4Rx supported RF bands and 8Rx supported RF bands are up to UE’s declaration.
· Recommended WF
· This can be discussed based on the CA combination to be defined for 8Rx later.
Discussion:
Samsung: Need to consider CA band combination including number of antenna: 2Rx+8Rx, 4Rx+8Rx, 8Rx+8Rx
Huawei: Only 8Rx+8Rx

Issue 1-2-5: Applicability rules for different number of RX antenna ports for CA CSI requirements 
· Proposals
· Option 1 For FR1 8Rx CA applicability rules and antenna connection of CSI reporting requirements, below requirements should be specified. (Samsung)
· All the requirements specified in clause 6.2A for CA with 4 RX are applied for 8 RX capable UEs by connecting all 8 RX with data source from system simulator and reducing the signal power density by 3 dB compared to the signal power density for 4 RX in the test configurations.
· All the requirements specified in clause 6.2A for CA with 2 RX are applied for 8 RX capable UEs by connecting all 8 RX with data source from system simulator and reducing the signal power density by 6 dB compared to the signal power density for 2 RX in the test configurations.
· Recommended WF
· This can be discussed based on the CA combination to be defined for 8Rx later.

Sub-topic 1-3 Test scope for CA requirements
Issue 1-3-1: CA test for PDSCH and SDR
· Proposals
· Option 1: Define PDSCH and SDR 8Rx CA requirements. (Nokia, Huawei, DoCoMo, Apple, Samsung, ZTE, Ericsson)
· Recommended WF
· Option 1.
Agreement: Option 1

Issue 1-3-2: CA test with power imbalance
· Proposals
· Option 1: Not consider CA test with power imbalance for 8Rx. (Samsung)
· Other option. 
· Recommended WF
· Option 1
Agreement: Option 1

Issue 1-3-3: CA test for CQI reporting
· Proposals
· Option 1: Not consider CQI reporting for CA. (Ericsson, QC, MTK, Apple, Huawei)
· Option 2: Define CQI test for CA (Samsung, CTC)
· Recommended WF
· TBD

Sub-topic 1-4 PDCCH test
Background: 
· RLM for 8Rx in LTE
· Applicability rule for 8Rx RLM in R4-902523 is agreed.
· Applicability rule for RLM
· For an 8Rx-capable UE with 2Rx supported band, RLM requirement is tested on 2Rx-supported band.
· For an 8Rx-capable UE with 4Rx supported band but without any 2Rx supported band, RLM requirement is tested on 4Rx supported band. 
· Existing applicability rules for 4Rx UE apply.
· For an 8Rx-capable UE without any 2Rx or 4Rx supported bands, RLM requirement is tested on 8Rx-supported band 
· Existing applicability rules for 4Rx UE apply.
· RLM and BFD for 8Rx in NR
· Approved WF R4-2306317
· RAN4 introduce the antenna connection for 8Rx capable UEs in TS 38.133 A.3.6, where the following aspects are specified:
· Testing principles for 8Rx capable UEs
· For RLM and BFD testing, reuse SNR levels specified for 4Rx capable UE
· Agreed CR R4-2310153 for NR 8Rx RRM requirements
Issue 1-4-1: Whether to define PDCCH requirements
· Proposals
· Option 1: Regardless of RAN4 RRM discussion on RLM test cases for 8Rx UEs, RAN4 to maintain that no additional PDCCH demodulation requirements for 8Rx UEs will be introduced. (Apple)
· Recommended WF
· RRM session already agreed to reuse the existing requirements defined for 2Rx and 4Rx
· Follow the previous agreements that not define 8Rx PDCCH requirements
Agreement: Follow the previous agreements that not define 8Rx PDCCH requirements

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

	R4-2311072
	Nokia
	Proposal 1: RAN4 shall use MCS 19 (Table 1) to define requirements for Rank 2.
[bookmark: _Toc142490153]Proposal 2: RAN4 shall use MCS 17 (table 1) to define rank 4 tests.
[bookmark: _Toc142490156]Proposal 3: RAN4 shall use MCS 13 to define rank 8 tests.
Proposal 4: RAN4 shall define FDD requirements for PDSCH with 8Rx
Proposal 5: RAN4 shall define FDD requirements for PDSCH with Rank 2, Rank 4, and Rank 8
Proposal 6: For Rank 2 FDD requirements RAN4 shall use ULA Medium B, TDLC 300-100 and MCS 19 (Table 1).
Proposal 7: For Rank 4 FDD requirements RAN4 shall use ULA Low, TDLA 30-10 and MCS 17 (Table 1)
Proposal 8: For Rank 8 FDD requirements RAN4 shall use ULA Low, TDLA 30-10 and MCS 13 for both codewords (Table 1)
Observation 10: No clear decision has been made in the RF contingent or RAN Plenary on CA for 8Rx
Proposal 9: RAN4 should define performance requirements for CA based on CC performance
Observation 11: It is unclear due to the lack of decision within RF which CBW will be chosen for CA of this WI.
Proposal 10: RAN4 shall agree the CBW for CA configuration following RF decision.

	R4-2311073
	Nokia
	Provide PDSCH simulation results

	R4-2311089
	China Telecom
	Proposal 1: Use MCS 20(Table 2) for Rank 2 and MCS 26(Table 1) for Rank 4.

	R4-2311090
	China Telecom
	Provide the simulation results

	R4-2311424
	NTT DOCOMO, INC.
	Proposal 1: Define 8Rx UE demodulation requirements for CA.

	R4-2311507
	ZTE
	Proposal 1. To consider the following duplex model for 8Rx CA:
· FDD 15kHz + TDD 30kHz
· FDD 15kHz + FDD 15kHz
· TDD 30kHz + TDD 30kHz
Proposal 2. To consider MCS 13(Table 1) and MCS 17 (Table 2)with 8 layers for 8Rx CA.

	R4-2311508
	ZTE
	Provide the simulation results

	R4-2311525
	Qualcomm
	Proposal 1: Rank2: RAN4 to use only MCS19, Table1 with TDLC300-100 Medium B for both TDD and FDD. 
Proposal 2: Rank4: RAN4 to reuse TDD PDSCH demodulation requirement scenarios for FDD too. 

	R4-2311526
	Qualcomm
	Provide the simulation results

	R4-2311905
	Apple
	On the PDSCH Demodulation Requirements for 8Rx UEs in FR1 in TDD, FDD and CA Modes

	R4-2311906
	Apple
	Collection of Simulation Results for PDSCH Demodulation Requirements for 8Rx UEs in FR1

	R4-2312351
	Samsung
	Proposal 1: For FR1 TDD 8Rx PDSCH rank 2, use either MCS19 (Table 1) or MCS20 (Table 2) is acceptable.
Proposal 2: For FR1 TDD 8Rx PDSCH rank 4, use either MCS17 (Table 1) or MCS26 (Table 1) is acceptable.
Proposal 3: For FR1 FDD 8Rx PDSCH rank 2, use either MCS19 (Table 1) or MCS20 (Table 2) is acceptable.
Proposal 4: For FR1 FDD 8Rx PDSCH rank 4, use either MCS17 (Table 1) or MCS26 (Table 1) is acceptable.
Proposal 5: For FR1 FDD 8Rx PDSCH rank 8, use MCS17 (Table 1) is acceptable.
Observation 1: No specific restrictions for 8Rx in all existing band combinations including intra/inter band CA and DC (including EN-DC).
Proposal 6: For duplex mode of 8Rx CA test, band combinations with FDD+FDD, TDD+TDD, FDD+TDD should be considered.
Proposal 7: For SCS and bandwidth of 8Rx CA test, prefer to use 15kHz/10MHz for FDD and 30kHz/40MHz for TDD separately.
Proposal 8: For antenna configuration and rank of 8Rx CA test, prefer to use 2x8 and rank 2 for each band.
Proposal 9: For correlation matrix of 8Rx CA test, prefer to use ULA Medium B as same as single carrier test.
Proposal 10: For propagation condition of 8Rx CA test, prefer to use TDLC300-100 as same as single carrier test.
Proposal 11: For MCS level of 8Rx CA test, prefer to use MCS19 (Table 1).
Proposal 12: For 8Rx CA test, do not consider CA with power imbalance.
Proposal 13: For 8Rx CA test, prefer to include CQI test with AWGN propagation channel.

	R4-2312614
	MediaTek Inc.
	Proposal 1: Introduce PDSCH requirements for 8Rx UE with the following MCS: 
· MCS19 (rank2, ULA Medium B, TDLC 300-100)
· MCS17 (rank4, ULA low, TDLA 30-10)
· MCS17 (rank8, ULA low, TDLA 30-10)

	R4-2313308
	Ericsson
	Observation 1: Referring to our simulation results in R4-2313309 [3], we note that 8 Rx UE can support 8 DL MIMO Layers in FR1 TDD using MCS17 (Table 1) under TDLA30-10 propagation environment, where an SNR of 22.1 dB is required to achieve 70% of the peat throughput when considering the impairments. This requirement remains 2.3 dB below the maximum SNR levels for conducted requirements.
Proposal 1: Consider PDSCH mapping Type A for 8 Rx UE and Rank 8 in FR1 TDD mode as follow
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)/
(RB)/
	

TDD UL-DL pattern
	Modulation format and code rate
	Rank
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	40 / 30
(106)
	FR1.30-1
	64QAM, 0.43
MCS 17
	8
	TDLA30-10
	8x8, ULA Low
	70
	22.1

	MCS were defined based on TS 38.214 Table 5.1.3.1-1: MCS index table 1 for PDSCH (64QAM Table)
Use Tx EVM 6% for 64QAM



Observation 2: Referring to our simulation results in R4-2313309 [3], we note that 8 Rx UE can support 4 DL MIMO Layers in FR1 TDD using MCS26 (Table 1) under TDLA30-10 propagation environment, where an SNR of 21.3 dB is required to achieve 70% of the peat throughput. This requirement remains 3.1 dB below the maximum SNR levels for conducted requirements.
Proposal 2: Consider PDSCH mapping Type A for 8 Rx UE and Rank 4 with the following test cases and parameters
Observation 3: It is worth reminding that 256QAM has been used in Table 5.2.3.2.1-3 (TS 38.101-4) for 4 Rx UE with Rank 1. Consequently, and based on our simulation results in R4-2313309 [3], 256QAM can be considered for 8 RX UE with Rank 2 in 2x8 ULA Medium B channels. 
Observation 4: Considering 256QAM for 8 Rx UE with Rank 2, our simulation results in R4-2313309 [3] show that MCS20 (Table 2) can be achieved in TDLC300-100 ULA Medium B channel, where an SNR of 21.3 dB is required to achieve 70% of the peak throughput. This requirement remains 9.2 dB below the maximum SNR levels for conducted requirements.
Proposal 3: Consider PDSCH mapping Type A for 8 Rx UE and Rank 2 with the following test cases and parameters
Observation 5: Referring to our simulation results in R4-2313309 [3], we note that 8 Rx UE can support 8 DL MIMO Layers in FR1 FDD using MCS17 (Table 1) under TDLA30-10 propagation environment, where an SNR of 21.7 dB is required to achieve 70% of the peat throughput when considering the impairments. This requirement remains 2.7 dB below the maximum SNR levels for conducted requirements.
Proposal 4: Consider PDSCH mapping Type A for 8 Rx UE and Rank 8 in FR1 FDD mode as follow
Observation 6: Referring to our simulation results in R4-2313309 [3], we note that 8 Rx UE can support 4 DL MIMO Layers in FR1 FDD using MCS26 (Table 1) under TDLA30-10 propagation environment, where an SNR of 20.7 dB is required to achieve 70% of the peat throughput. This requirement remains 3.7 dB below the maximum SNR levels for conducted requirements.
Proposal 5: Consider PDSCH mapping Type A for 8 Rx UE and Rank 4 with the following test cases and parameters
Observation 7: Considering 256QAM for 8 Rx UE with Rank 2, our simulation results in R4-2313309 [3] show that MCS20 (Table 2) can be achieved in TDLC300-100 ULA Medium B channel, where an SNR of 20.8 dB is required to achieve 70% of the peak throughput. This requirement remains 9.7 dB below the maximum SNR levels for conducted requirements.
Proposal 6: Consider PDSCH mapping Type A for 8 Rx UE and Rank 2 with the following test cases and parameters
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)/
(RB)
	

Duplex
Mode
	Modulation format and code rate
	Rank
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3-1
Note1
	10 / 15
(52)
	FDD
	64QAM, 0.56
MCS 13
	2
	TDLC300-100
	2x8, ULA Medium B
	70
	TBD

	3-2
Note2
	10 / 15
(52)
	FDD
	256QAM, 0.67
MCS 20
	2
	TDLC300-100
	2x8, ULA Medium B
	70
	TBD

	Note 1: MCS was defined based on TS 38.101-4 Table 5.1.3.1-1: MCS index table 1 for PDSCH (64QAM Table)
Note 2: MCS were defined based on TS 38.101-4 Table 5.1.3.1-2: MCS index table 2 for PDSCH (256QAM Table)
Use Tx EVM 6% for Test 3-1.
Use Tx EVM 3% for Test 3-2.



Proposal 7: Consider PDSCH demodulation requirements for CA with the following test cases.
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)/
(RB)
	

Duplex
Mode
	Modulation format and code rate
	Rank
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
Note1
	40 / 30
(106)
	TDD
	64QAM, 0.43
MCS 17
	8
	TDLA30-10
	8x8, ULA Low
	70
	TBD

	1-2
Note1
	10 / 15
(52)
	FDD
	64QAM, 0.43
MCS 17
	8
	TDLA30-10
	8x8, ULA Low
	70
	TBD

	Note 1: MCS was defined based on TS 38.101-4 Table 5.1.3.1-1: MCS index table 1 for PDSCH (64QAM Table)
Use Tx EVM 6% for Test 1-1 and Test 1-2.




	R4-2313309
	Ericsson
	Observation 1: Considering Tx EVM at 6%, we can note that 8 Rx UE can support 8 DL MIMO Layers in FR1 TDD using MCS17 under TDLA30-10 channel model. The ideal SNR value is at 19.3 dB while the proposed SNR requirement is at 22.1 dB which remains 2.3 dB below the maximum SNR level.
Observation 2: Considering Tx EVM at 6%, we can note that 8 Rx UE can support 4 DL MIMO Layers in FR1 TDD using MCS26 under TDLA30-10 channel model. The ideal SNR value is at 18.5 dB while the proposed SNR requirements is at 21.3 dB which remains 3.1 dB below the maximum SNR level.
Observation 3: We can note that 8 Rx UE can support 2 DL MIMO Layers in FR1 TDD using MCS20 (256QAM) under TDLC300-100 with ULA Medium B propagation environment. The ideal SNR value is at 18.5 while the proposed SNR requirement is at 21.3 dB which remains 9.2 dB below the maximum SNR level.
Observation 4: Considering Tx EVM at 6%, we can note that 8 Rx UE can support 8 DL MIMO Layers in FR1 FDD using MCS17 under TDLA30-10 channel model. The ideal SNR value is at 18.86 dB while the proposed SNR requirement is at 21.7 dB which remains 2.7 dB below the maximum SNR level.
Observation 5: Considering Tx EVM at 6%, we can note that 8 Rx UE can support 4 DL MIMO Layers in FR1 FDD using MCS26 under TDLA30-10 channel model. The ideal SNR value is at 17.86 dB while the proposed SNR requirements is at 20.7 dB which remains 3.7 dB below the maximum SNR level.
Observation 6: We can note that 8 Rx UE can support 2 DL MIMO Layers in FR1 FDD using MCS20 (256QAM) under TDLC300-100 with ULA Medium B propagation environment. The ideal SNR value is at 17.95 while the proposed SNR requirement is at 20.8 dB which remains 9.7 dB below the maximum SNR level. 

	R4-2313310
	Ericsson
	Simulation results collection for 8 Rx UE demodulation requirements

	R4-2313271
	Huawei, HiSilicon
	Proposal 1: RAN4 to define PDSCH and CQI requirements for CA by selecting one typical test scenario. 
Proposal 2: Choose MCS19 for Rank 2 test
Proposal 3: Choose MCS17 for Rank 4 test



Open issues summary
Sub-topic 2-1 TDD requirements
Issue 2-1-1: MCS for Rank2 test
· Proposals
· Option 1: MCS19 for Table 1 (Nokia, Qualcomm, Huawei, Samsung, MTK)
· Option 2: MCS20 for Table 2 (China Telecom, Apple, Samsung)
· Revert to MCS19 for Table 1 if any feasibility/alignment issues are observed to avoid further delays (Apple)
· Option 3: Both MCS13 (Table 2) and MCS20 (Table 2) (Ericsson)
· Recommended WF
· TBA
Discussion:
Apple: Prefer to remove Option 3.
Nokia: Considering the max testable SNR and Tx EVM issues: 21.7 dB in our simulations (inc. impairment) is rather close to the EVM saturation point of 23.1dB
Huawei: Large span among companies, not aligned, prefer Option 1.
Moderator: Companies can have more time to check the technical analysis and further submitted simulation results for the MCS selection. 

Issue 2-1-2: MCS for Rank4 test
· Proposals
· Option 1: MCS17 for Table 1 (Nokia, Samsung, MTK, Huawei, China Telecom)
· Option 2: MCS26 for Table 1(Samsung, Ericsson)
· Revert to MCS17 if any feasibility/alignment issues are observed to avoid further delays (Apple)
· Recommended WF
· TBA
Discussion:
MTK: Has concern on the higher SNR, the reasonable SNR and the simulation results alignment for verification of 8Rx should be considered.
Ericsson: OK with MCS17
Agreement:MCS 17.

Issue 2-1-3: MCS for Rank8 test
· Background
· MCS17 has been agreed in last meeting based on WF R4-2309806
· Nokia: Simulations have shown that MCS 17 provides impairment results (23.1dB) that are within the TxEVM impaired region for PDSCH using CP-OFDM.
· Proposals
· Option 1: MCS13 for Table 1 (Nokia)
· Option 2: MCS17 for Table 1 (MTK, Ericsson, Huawei)
· Recommended WF
· Keep previous agreements. I.e. Use MCS17?
Discussion:
Nokia: For MCS17, the SNR=23dB is close to the Tx EVM impaired region.
Agreement: Keep previous agreements. i.e. MCS17

Sub-topic 2-2 FDD requirements
Issue 2-2-1: PDSCH FDD requirements
· Proposals
· Option 1: RAN4 to define PDSCH FDD requirements with same parameters including MCS values, MIMO layers, antenna configuration, propagation conditions as TDD requirements. (Nokia, Huawei, Apple, Samsung, Ericsson)
· Recommended WF
· Option 1.

Sub-topic 2-3 CA requirments
Background: The number of CA test cases to be defined: by following NR CA requirements rationale, only one single requirement are defined. Even for LTE 8Rx CA test.
Issue 2-3-1: CBW for PDSCH CA requirements
· Proposals
· Option 1: The CBW combination should be selected following RF decision (Nokia)
· Option 1a: RAN4 Demodulation shall conduct initial simulations on CA to expedite requirements definition performance requirements be agreed to be required by RAN Plenary (Nokia)
· Option 2: Single bandwidth for each CC: 15kHz/10MHz for FDD and 30kHz/40MHz for TDD separately. (Apple, Ericsson)
· Option 3: Choose single typical configuration for requirements definition: Single Bandwidth combination and Single Rank. (Huawei)
· Recommended WF
· TBA

Issue 2-3-2: Duplex model 
· Proposals
· Option 1: Consider the following duplex model for 8Rx CA (ZTE, Samsung)
· FDD 15kHz + TDD 30kHz
· FDD 15kHz + FDD 15kHz
· TDD 30kHz + TDD 30kHz
· Recommended WF
· This depends on CA combinations for 8Rx in RF session.

Issue 2-3-3: Rank 
· Proposals
· Option 1: Rank8 only (ZTE, Apple, Ericsson)
· Option 2: Rank2 only (Samsung)
· Option 3: Only one Rank configuration (Huawei)
· Recommended WF
· Rank8?

Issue 2-3-4: MCS selection 
· Proposals
· Option 1: MCS13(Table1) and MCS17(Table2) (ZTE)
· Option 2: MCS19 (Table1) (Samsung)
· Option 3: MCS17 (Table1) (Ericsson, Apple)
· Recommended WF
· MCS 17 that is same as single carrier for Rank 8 (if agreed)?

Issue 2-3-5: Propagation conditions
· Proposals
· Option 1: TDLC300-100 Medium B (Samsung)
· Option 2: TDLA30-10 Low (Apple, Ericsson)
· Recommended WF
· Same as corresponding single carrier test

Topic #3: SDR requriements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311074

	Nokia
	Proposal 1: RAN4 shall define SDR requirements for FDD based on TDD requirements.
Observation 1: MCS 24 is a feasible option for MCS choice for 256 QAM with 8 layers.
Proposal 2: MCS 24 shall be used for 256 QAM with 8 layers.
Observation 2: MCS 24 is a feasible option for MCS choice for 1024 QAM with 2 layers
Proposal 3: MCS 24 shall be used for 2 performance requirements of 1024 QAM.


	R4-2311908
	Apple
	Proposal #1: Only a single CA requirement should be defined in accordance with Rel-15 2Rx and 4Rx CA rationale, and in accordance to PDSCH CA requirements strategy.
Proposal #2: Define 40MHz/30kHz SCS and 10MHz/15kHz SCS as the single bandwidth combination for SDR to limit the UE test burden.

	R4-2313311
	Ericsson
	Observation 1: RAN4 needs to extend the SDR applicability rule for FR1 where 8 PDSCH MIMO layers using 8 Rx are considered. 
Proposal 1: Define SDR requirements applicable to FR1 CC, considering
· 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
	26

	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




Proposal 2: Define SDR requirements applicable to FR1 CC, considering
· 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
	8
	1
	24

	8
	8
	0.8
	23

	8
	8
	0.75
	22

	8
	8
	0.4
	12

	Note 1:	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



Proposal 3: Define SDR requirements applicable to FR1 CC, considering
· Update Table 5.5A-6 (1024QAM) to support 8Rx.
	Supported RX
antenna ports
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	
	
2


	10
	1
	24

	8RX
	
	10
	0.8
	21

	
	
	10
	0.75
	19

	
	
	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




	R4-2313312
	Ericsson
	Observation 1: We can note that SDR results with Rank 8 can be verified for 8Rx UE using 64QAM with MCS26 in FR1 FDD.
Observation 2: We can note that SDR results with Rank 8 can be verified for 8Rx UE using 256QAM with MCS24 in FR1 FDD.
Observation 3: We can note that SDR results with Rank 2 can be verified for 8Rx UE using 1024QAM with MCS24 in FR1 FDD.

	R4-2311074
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 shall define SDR requirements for FDD based on TDD requirements.
Observation 1: MCS 24 is a feasible option for MCS choice for 256 QAM with 8 layers.
Proposal 2: MCS 24 shall be used for 256 QAM with 8 layers.
Observation 2: MCS 24 is a feasible option for MCS choice for 1024 QAM with 2 layers
Proposal 3: MCS 24 shall be used for 2 performance requirements of 1024 QAM.

	R4-2311075
	Nokia, Nokia Shanghai Bell
	Provide simulation results


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 3-1 FDD requirements
Background: In WF R4-2306806, the MCS look-up table for 8Rx are agreed:
Issue 3-1: MCS look up Table for 64QAM
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	6
	1
	26

	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 8 is based on MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214



Issue 3-2: Maximum MCS and 8 MIMO layers for 256QAM with scaling factor = 1
· MCS 24
Issue 3-3: MCS look-up Table for 256QAM table
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	8
	1
	24

	8
	8
	0.8
	23

	8
	8
	0.75
	22

	8
	8
	0.4
	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



Issue 3-4: Maximum MCS and MIMO layers for 1024QAM with scaling factor = 1
· MCS 24 with 2layers
Issue 3-5: MCS look-up Table for 1024 QAM
	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 [12]




Issue 3-1-1: SDR requirements for FDD
· Proposals
· Option 1: Reuse the test setup of TDD requirements (Nokia, Ericsson)
· Recommended WF
· Reuse the TDD MCS look-up table for FDD SDR requirements

Sub-topic 3-2 CA requirements
Issue 3-2-1: Test procedure for SDR CA requirements
· Proposals
· Option 1: Choose single bandwidth combination for SDR requirements definition: 40MHz/30kHz SCS and 10MHz/15kHz SCS (Apple)
· Option 2: Reuse the existing methodology of Re-15 SDR CA test
· Recommended WF
· TBA
Topic #4: CQI requriements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311076
	Nokia
	Proposal 1: RAN4 shall use {option 2: [1, 2] dB and [7,8] dB} as the SNR points for TDD CQI reporting.
Proposal 2: RAN4 to provide options for FDD CQI based upon extant activity and options for TDD.
Proposal 3: RAN4 shall use [1, 2] dB and [7,8] dB as the SNR points for FDD CQI reporting.


	R4-2311077
	Nokia 
	Provide the simulaiton results

	R4-2311091
	China Telecom
	Proposal 1: Use option1([4,5] dB and [10,11] dB) for 8Rx CSI requirements.

	R4-2311092
	China Telecom
	Provide the simulation results

	R4-2311525
	Qualcomm
	Proposal 3: RAN4 to use (4,5) and (10,11) as SNR points in dB for 4L, 8Rx static channel CQI reporting. 

	R4-2311907
	Apple
	Proposal#1: Use either Option 1: [4,5] dB and [10,11] dB, or Option 2: [1, 2] dB and [7,8] dB for the single CQI test defined for 8Rx UEs.

	R4-2312613
	MediaTek 
	Proposal 1: For 8Rx UE CQI requirements under static channels, RAN4 can use “SNR [4,5] dB for 16QAM” and “SNR [10,11] dB for 64QAM”.

	R4-2313313
	Ericsson
	Proposal 1: Define the CQI reporting requirements for 8Rx UE in FR1 TDD under static conditions while considering Rank 4 and 64QAM as the highest modulation order, and based on the measurement channel as specified in Table A.4-3 using TBS.3-4 in TS 38.101-4, with test points
· 64QAM is at SNR = 7/8 dB (CQI 7).
· 16QAM is at SNR = 1/2 dB (CQI 4).

Proposal 2: Define the CQI reporting requirements for 8Rx UE in FR1 FDD under static conditions considering 
· 10 MHz/15 kHz, 52 RBs.
· CQI index for up to 64QAM.
· Rank 4.

Proposal 3: For 8 Rx UE in FR1 FDD, define CQI reporting requirements considering
· Legacy configuration report quantity 'cri-RI-PMI-CQI '
· two-one-TypeI-SinglePanel-Restriction = 00000001 
· TE sets i2 = 0 during the test

Proposal 4: Define the CQI reporting requirements for 8Rx UE in FR1 FDD under static conditions while considering Rank 4 and 64QAM as the highest modulation order, and based on the measurement channel as specified in Table A.4-3 using TBS.3-2 in TS 38.101-4, with test points
· 64QAM is at SNR = 7/8 dB (CQI 7).
· 16QAM is at SNR = 1/2 dB (CQI 4).


	R4-2313314
	Ericsson
	Simulation results for CQI reporting for 8Rx
Observation 1: The results show that the lowest SNR to report efficiently a CQI with Rank 4 in FR1 TDD related to 
· 64QAM is at SNR = 7/8 dB (CQI 7).
· 16QAM is at SNR = 1/2 dB (CQI 4).

Observation 2: The results show that the lowest SNR to report efficiently a CQI with Rank 4 in FR1 FDD related to 
· 64QAM is at SNR = 7/8 dB (CQI 7).
· 16QAM is at SNR = 1/2 dB (CQI 4).

	R4-2313272
	Huawei
	Proposal 1: Consider following change for 8Rx CQI test setup 
· Replace “00000001” by ”00010001” for codebookSubsetRestriction. 
· Replace “N/A” by ”00001000” for RI Restriction. 
· TE schedules fixed PMI matrix with =0 when verifying BLER requirements.


Open issues summary
Sub-topic 4-1: TDD requirements
Issue 4-1-1: Report quantity
· Proposals
· Option 1(Huawei)
· Replace “00000001” by ”00010001” for codebookSubsetRestriction. 
· Replace “N/A” by ”00001000” for RI Restriction. 
· TE schedules fixed PMI matrix with =0 when verifying BLER requirements.
· Recommended WF
· TBA

Issue 4-1-2: SNR points
· Proposals
· Option 1: [1,2] dB and [7,8] dB (Nokia, Apple, Ericsson)
· Option 2: [4,5]dB and [10,11]dB (China Telecom, Qualcomm, Apple, MTK, Huawei)
· Recommended WF
· TBA

Sub-topic 4-2: FDD requirements 
Issue 4-2-1: Test parameter
· Proposals
· Option 1: (Ericsson)
· 10 MHz/15 kHz, 52 RBs.
· CQI index for up to 64QAM.
· Rank 4.

· Recommended WF
· Option 1

Issue 4-2-2: Report quantity
· Proposals
· Option 1: (Ericsson)
· Legacy configuration report quantity 'cri-RI-PMI-CQI '
· two-one-TypeI-SinglePanel-Restriction = 00000001 
· TE sets i2 = 0 during the test
· Option 2: (Huawei)
· Replace “00000001” by ”00010001” for codebookSubsetRestriction. 
· Replace “N/A” by ”00001000” for RI Restriction. 
· TE schedules fixed PMI matrix with =0 when verifying BLER requirements.
· Recommended WF
· TBA

Issue 4-2-3: SNR points
· Proposals
· Option 1: [1,2] dB and [7,8] dB (Nokia, Apple, Ericsson)
· Option 2: [4,5]dB and [10,11]dB (China Telecom, Apple, MTK, Huawei) 
· Recommended WF
· Same as TDD.
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