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1	Introduction
In this draft, we go through the remaining issues on general aspects. We examine the applicability rules for PDSCH and CSI tests in FDD duplex mode and provide our views on carrier aggregation (CA) for 8 Rx in FR1.

	[bookmark: _Hlk127266267]Issue 1-1: Whether to consider FDD requirements
RAN4 starts to discuss FDD part from next meeting and focuses on TDD part for this meeting.

Issue 1-2: Applicability rules for PDSCH/PDCCH/PBCH tests
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.



Issue 1-3: Applicability rules for CSI test
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.





[bookmark: _Hlk142487125]2	Remaining issues on the general aspects for UE demodulation and CSI reporting requirements

A good progress has been achieved on the general aspects to be considered. However, it remained the applicability rules to be extended to FDD duplex case for 8 Rx UE in FR1. 

Proposal 1: Extend the applicability rules to FDD duplex mode. 

In the following, we update the applicability rules for PDSCH, PDCCH and PBCH test cases that have been defined for TDD duplex mode in [1] to the FDD duplex mode case.

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.




Accordingly, we update the applicability rules for CSI reporting test cases to include FDD duplex mode. 
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.



3	Carrier Aggregation for 8RX in FR1

RAN#100 has approved the revised WID RP-231490 that RAN4 will specify UE RF requirements for both single carrier and CA/DC for 8Rx, FFS the band combos and configurations to be defined.

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.
4	Summary
In this paper we tried to contribute with the following proposals for further discussions:

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.
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