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1.  Introduction
In last RAN4 #107 meeting, general test scope, applicability rules for FR1 8Rx TDD test have some agreements in WF [1] as below. In this contribution, we share our view on the general requirements of FR1 8Rx FDD PDSCH/PDCCH/PBCH, FR1 8Rx FDD CSI test and FR1 8Rx CA test. 
	General
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.





2.  Discussion
2.1 FDD requirements
FR1 8Rx FDD applicability rules for PDSCH/PDCCH/PBCH tests
Considering the agreement in RAN4#107 [1] is the consistent opinion, for FR1 8Rx FDD applicability rules for PDSCH/PDCCH/PBCH tests, we only need to extend the exceptions for cases “UE supports 8Rx, 4Rx and 2Rx or UE supports only 8Rx and 4Rx” and “UE supports only 8Rx and 2Rx”.
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.



FR1 8Rx FDD applicability rules for CSI tests
For FR1 8Rx FDD applicability rules for CSI tests, due to the agreement in RAN4#107 [1] is the consistent opinion and it has included FDD part already, use the table agreed is sufficient.
Proposal 2: For FR1 8Rx FDD applicability rules for CSI tests, use the agreement in RAN4 #107 meeting.
2.2 CA requirements
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The objective in the revised WID [2] has updated the CA related descriptions as “Specify the UE RF requirements to support 8Rx for both single carrier and CA/DC. Example band combos and configurations need to be defined.”, thus FR1 8Rx CA application rules and antenna connection for demodulation performance requirements and  CSI reporting requirements should be considered. As current specification already has related descriptions on 4Rx and 2Rx, we prefer to extend current specification straight forward to 8Rx simply.
FR1 8Rx CA applicability rules and antenna connection of demodulation performance requirements 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]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.
FR1 8Rx CA applicability rules and antenna connection of CSI reporting requirements
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.
2 Conclusion
In this contribution, we provide analysis and views on FR1 8Rx FDD and FR1 8Rx CA general requirements. The proposals could be summarized as:
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.
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