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1. Introduction
In last RAN4 #106bis-e meeting, general test scope for FR1 8Rx requirements have some agreements in WF [1]. In this contribution, we share our views on below open issues of FR1 8Rx requirements.
	Issue 1-4: Applicability rules for PDSCH
· Option 1:
	Cases
	2Rx test in section 5.2.2 in TS 38.101-4
	4Rx test in section 5.2.3 in TS 38.101-4
	8RX test
	Tests skipped

	8Rx UE supporting both 2Rx and 4Rx band
	×
	√
	√
	· Basic Rank2 tests: Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4.
· Basic Rank4 tests: Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6.

	8Rx UE supporting  4Rx band but not  supporting 2Rx band
	×
	√
	√
	· Basic Rank2 tests: Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4.
· Basic Rank4 tests: Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6.

	8Rx UE supporting 2Rx band but not supporting 4Rx band
	√
	×
	√
	· Basic Rank2 tests: Test 2-1 and 2-2 in Table 5.2.2.1.1-4 and Table 5.2.2.2.1-4 

	8Rx UE not supporting  both 2Rx band and  4Rx band
	×
	√
	√
	· Basic Rank2 tests: Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4.
· Basic Rank4 tests: Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6.
· Enhanced Receiver Type 1 test: Test 5-1 in Table 5.2.3.1.1-7 and Table 5.2.3.2.1-7
· MMSE-IRC with inter cell interference: All cases in section 5.2.3.1.15 and  5.2.3.2.16
· MMSE-IRC with intra cell inter user interference: All cases in section 5.2.3.1.16 and  5.2.3.2.17
· CRS-IM with scenario 1: All cases in section 5.2.3.1.17 and  5.2.3.2.18
· CRS-IM with scenario 2: All cases in section 5.2.3.1.18 and  5.2.3.2.19



Use PDSCH test applicability rules as follows:
	· Case1&Case2: For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, single carrier test cases specified in 5.2.3.1 and 5.2.3.2  with 4Rx except for Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4 (Basic Rank 2 test) and Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6 (Basic Rank 4 test) 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, single carrier test cases specified in 5.2.2.1 and 5.2.2.2 with 2Rx except for Test 2-1 and 2-2 in Table 5.2.2.1.1-4 and Table 5.2.2.2.1-4 (Basic Rank 2 test) 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, single carrier tests specified in 5.2.3.1 and 5.2.3.2 with 4Rx except for Test 2-1 and 2-2 in Table 5.2.3.1.1-4 and Table 5.2.3.2.1-4 (Basic Rank 2 test), Test 4-1 in Table 5.2.3.1.1-6 and Table 5.2.3.2.1-6 (Basic Rank 4 test), Test 5-1 in Table 5.2.3.1.1-7 and Table 5.2.3.2.1-7(Enhanced Receiver Type 1 test), cases in section 5.2.3.1.15 and  5.2.3.2.16 (MMSE-IRC with inter cell interference), cases in section 5.2.3.1.16 and  5.2.3.2.17(MMSE-IRC with intra cell inter user interference), cases in section 5.2.3.1.17 and  5.2.3.2.18(CRS-IM with scenario 1), cases in section 5.2.3.1.18 and  5.2.3.2.19 (CRS-IM with scenario 2) 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.


Issue 1-5: Applicability rules for PDCCH
· Option 1: 
	Cases
	2Rx test in section 5.3.2 in TS 38.101-4
	4Rx test in section 5.3.3 in TS 38.101-4

	8Rx UE supporting both 2Rx and 4Rx band
	×
	√

	8Rx UE supporting  4Rx band but not  supporting 2Rx band
	×
	√

	8Rx UE supporting 2Rx band but not supporting 4Rx band
	√
	×

	8Rx UE not supporting  both 2Rx band and  4Rx band
	×
	√



	Use PDCCH test applicability rules as follows:
· 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 and 5.3.3.2 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 5.3.2.1 and 5.3.2.2 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 test cases specified in 5.3.3.1 and 5.3.3.2 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. 



Issue 1-6: Applicability rules for CSI test
· Option1: 8Rx capable UE can skip all legacy 2Rx and 4Rx CSI tests.


2 Discussion
Applicability rules for PDSCH, PDCCH and PBCH
Considering section 5.1.1.2 in 38.101-4, the applicability rules for different number of Rx antenna ports describes as below
	[bookmark: OLE_LINK22]Table 5.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list

	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)

	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.





Take 8RX applicability rule and antenna connection methods in 36.101 as reference, the applicability rules could be extened for 8Rx as following:
Table 5.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list

	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 (Note1)

	UE supports only 8RX
	PDSCH
	All tests in Clause 5.2.4 (new requirements for 8RX) and all tests in Clause 5.2.3(Note 2) except for Tests in Table 5.2.3.1.1-4, 5.2.3.1.1-6, Table 5.2.3.2.1-4 and Table 5.2.3.2.1-6

	
	PDCCH
	All tests in Clause 5.3.3.1.1, 5.3.3.1.2, 5.3.3.2.1, 5.3.3.2.2

	
	PBCH
	All tests in Clause 5.4.3 (Note1)

	UE supports both 2RX and 8RX
	PDSCH
	All tests in Clause 5.2.4 (new requirements for 8RX) and all tests in Clause 5.2.2 except for Tests in Table 5.2.2.1.1-4, and Table 5.2.2.2.1-4

	
	PDCCH
	All tests in Clause 5.3.2.1.1, 5.3.2.1.2, 5.3.2.2.1, 5.3.2.2.2

	
	PBCH
	All tests in Clause 5.4.2

	UE supports both 4RX and 8RX, or support 2RX, 4RX and 8RX
	PDSCH
	All tests in Clause 5.2.4 (new requirements for 8RX) and all tests in Clause 5.2.3(Note 2) except for Tests in Table 5.2.3.1.1-4, 5.2.3.1.1-6, Table 5.2.3.2.1-4 and Table 5.2.3.2.1-6

	
	PDCCH
	All tests in Clause 5.3.3.1.1, 5.3.3.1.2, 5.3.3.2.1, 5.3.3.2.2

	
	PBCH
	All tests in Clause 5.4.3 (Note1)

	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.


For UE supports only 8RX, test cases specified in test list 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 of PDSCH should be applied with 1.5 dB less than the number specified for 4Rx tests. The SNR requirements of PDCCH and PBCH should be as same as the number specified for 4Rx tests.
For UE supports both 2RX and 8RX, test cases for 2RX specified in test list 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.
For UE supports both 4RX and 8RX, or support 2RX, 4RX and 8RX, test cases for 4RX specified in test list 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.
Proposal 1: Extend current applicability rule in 38.101-4 Table 5.1.1.2-1 for 8RX as 
Table 5.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list

	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 (Note1)

	UE supports only 8RX
	PDSCH
	All tests in Clause 5.2.4 (new requirements for 8RX) and all tests in Clause 5.2.3(Note 2) except for Tests in Table 5.2.3.1.1-4, 5.2.3.1.1-6, Table 5.2.3.2.1-4 and Table 5.2.3.2.1-6

	
	PDCCH
	All tests in Clause 5.3.3.1.1, 5.3.3.1.2, 5.3.3.2.1, 5.3.3.2.2

	
	PBCH
	All tests in Clause 5.4.3 (Note1)

	UE supports both 2RX and 8RX
	PDSCH
	All tests in Clause 5.2.4 (new requirements for 8RX) and all tests in Clause 5.2.2 except for Tests in Table 5.2.2.1.1-4, and Table 5.2.2.2.1-4

	
	PDCCH
	All tests in Clause 5.3.2.1.1, 5.3.2.1.2, 5.3.2.2.1, 5.3.2.2.2

	
	PBCH
	All tests in Clause 5.4.2

	UE supports both 4RX and 8RX, or support 2RX, 4RX and 8RX
	PDSCH
	All tests in Clause 5.2.4 (new requirements for 8RX) and all tests in Clause 5.2.3(Note 2) except for Tests in Table 5.2.3.1.1-4, 5.2.3.1.1-6, Table 5.2.3.2.1-4 and Table 5.2.3.2.1-6

	
	PDCCH
	All tests in Clause 5.3.3.1.1, 5.3.3.1.2, 5.3.3.2.1, 5.3.3.2.2

	
	PBCH
	All tests in Clause 5.4.3 (Note1)

	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.


For UE supports only 8RX, test cases specified in test list 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 of PDSCH should be applied with 1.5 dB less than the number specified for 4Rx tests. The SNR requirements of PDCCH and PBCH should be as same as the number specified for 4Rx tests.
For UE supports both 2RX and 8RX, test cases for 2RX specified in test list 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.
For UE supports both 4RX and 8RX, or support 2RX, 4RX and 8RX, test cases for 4RX specified in test list 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.
Applicability rules for CSI test
Proposal 2: support option 1 (8Rx capable UE can skip all legacy 2Rx and 4Rx CSI tests).
3 Conclusion
In this contribution, we provide analysis and views on 8Rx general requirements for remaining open issues. The proposals could be summarized as:
Proposal 1: Extend current applicability rule in 38.101-4 Table 5.1.1.2-1 for 8RX as 
Table 5.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list

	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 (Note1)

	UE supports only 8RX
	PDSCH
	All tests in Clause 5.2.4 (new requirements for 8RX) and all tests in Clause 5.2.3(Note 2) except for Tests in Table 5.2.3.1.1-4, 5.2.3.1.1-6, Table 5.2.3.2.1-4 and Table 5.2.3.2.1-6

	
	PDCCH
	All tests in Clause 5.3.3.1.1, 5.3.3.1.2, 5.3.3.2.1, 5.3.3.2.2

	
	PBCH
	All tests in Clause 5.4.3 (Note1)

	UE supports both 2RX and 8RX
	PDSCH
	All tests in Clause 5.2.4 (new requirements for 8RX) and all tests in Clause 5.2.2 except for Tests in Table 5.2.2.1.1-4, and Table 5.2.2.2.1-4

	
	PDCCH
	All tests in Clause 5.3.2.1.1, 5.3.2.1.2, 5.3.2.2.1, 5.3.2.2.2

	
	PBCH
	All tests in Clause 5.4.2

	UE supports both 4RX and 8RX, or support 2RX, 4RX and 8RX
	PDSCH
	All tests in Clause 5.2.4 (new requirements for 8RX) and all tests in Clause 5.2.3(Note 2) except for Tests in Table 5.2.3.1.1-4, 5.2.3.1.1-6, Table 5.2.3.2.1-4 and Table 5.2.3.2.1-6

	
	PDCCH
	All tests in Clause 5.3.3.1.1, 5.3.3.1.2, 5.3.3.2.1, 5.3.3.2.2

	
	PBCH
	All tests in Clause 5.4.3 (Note1)

	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.


For UE supports only 8RX, test cases specified in test list 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 of PDSCH should be applied with 1.5 dB less than the number specified for 4Rx tests. The SNR requirements of PDCCH and PBCH should be as same as the number specified for 4Rx tests.
For UE supports both 2RX and 8RX, test cases for 2RX specified in test list 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.
For UE supports both 4RX and 8RX, or support 2RX, 4RX and 8RX, test cases for 4RX specified in test list 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.
Proposal 2: support option 1 (8Rx capable UE can skip all legacy 2Rx and 4Rx CSI tests).
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