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Background
In last meeting, bigCR[1] was agreed, but there are still some issues found during the email discussion. In this contribution we provide our views on these issues. 
Discussions 
For R4-2406059 (draftCR for 38.101-4 Introduction of 8Rx Applicability Rule for single carrier), the applicability rules for different number of Rx antenna ports and UE receiver types are captured in same clause (clause 5.1.1.2 Applicability of requirements for different number of Rx antenna ports). The problem is that there are two dedicate clauses defined for these two applicability rules, so they should be captured in specific clauses rather than same clause.  Below is my suggestion:
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The number of RX antenna ports for different RF operating bands is up to UE declaration.
The UE shall support 2 or 4 RX antenna ports for different RF operating bands. The operating bands, where 4 RX antenna ports shall be the baseline, are defined in Clause 7.2 of TS 38.101-1 [6]. The UE requirements applicability for UEs with different number of RX antenna ports is defined in Table 5.1.1.2-1.
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
	All tests in Clause 5.2.3.(Note 2, 3)
Tests 1-1, 3-1, 5-1 in Clause 5.2.4.1 and tests 1-1, 3-1, 5-1 in Clause 5.2.4.2(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

	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
	All tests in Clause 5.2.2.(Note 2, 4)
Tests 1-1, 3-1, 5-1 in Clause 5.2.4.1 and tests 1-1, 3-1, 5-1 in Clause 5.2.4.2(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
	Tests 1-1, 3-1, 5-1 in Clause 5.2.4.1 and tests 1-1, 3-1, 5-1 in Clause 5.2.4.2(Note 2)
	

	
	PDCCH
	N/A
	

	
	PBCH
	N/A
	

	UE supports 8Rx, 4Rx and 2Rx 
	PDSCH
	All tests in Clause 5.2.3.(Note 2, 3)
Tests 2-1, 4-1 in both Clause 5.2.4.1 and tests 2-1, 4-1 in Clause 5.2.4.2(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

	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
	All tests in Clause 5.2.2.(Note 2, 4)
Tests 2-1, 4-1 in both Clause 5.2.4.1 and tests 2-1, 4-1 in Clause 5.2.4.2(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
	Tests 2-1, 4-1 in both Clause 5.2.4.1 and tests 2-1, 4-1 in Clause 5.2.4.2(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.
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[bookmark: _Hlk19883175]The performance requirements in Table 5.1.1.3-1 shall apply for UEs which support optional UE features only.
Table 5.1.1.3-1: Requirements applicability for optional UE features
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	SU-MIMO Interference Mitigation advanced receiver
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.1 (Test 3-1)

Clause 5.2.3.1.1 (Test 5-1)
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.1 (Test 3-1)

Clause 5.2.3.2.1 (Test 5-1)
	

	Alternative additional DMRS position for co-existence with LTE CRS (additionalDMRS-DL-Alt)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.4 (Test 1-2)

Clause 5.2.3.1.4 (Test 1-2)
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.4 (Test 1-2)

Clause 5.2.3.2.4 (Test 1-2)
	

	Basic DL NR-NR CA operation (supportedBandCombinationList)
	NR CA
	SDR
	Clause 5.5A.1
	1)Up to 16 DL carriers
2)Same numerology across carrier for data/control channel at a given time

	Enhanced demodulation processing for HST-SFN joint transmission scheme with velocity up to 500km/h
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.9 (Test 1-1)

Clause 5.2.3.1.9 (Test 1-1)
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.9 (Test 1-1)

Clause 5.2.3.2.9 (Test 1-1)
	

	Alternative 64QAM MCS table for PDSCHNew 64QAM MCS table for PDSCH (dl-64QAM-MCS-TableAlt)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.5
Clause 5.2.3.1.5
Clause 5.2.2.1.6
Clause 5.2.3.1.6
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.5
Clause 5.2.3.2.5
Clause 5.2.2.2.6
Clause 5.2.3.2.6
	

	CQI table with target BLER of 10^-5New CQI table (cqi-TableAlt)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.5
Clause 5.2.3.1.5
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.5
Clause 5.2.3.2.5
	

	PDSCH repetitions over multiple slots (pdsch-RepetitionMultiSlots) 
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.6
Clause 5.2.3.1.6
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.6
Clause 5.2.3.2.6
	

	UE PDSCH processing capability #2 (pdsch-ProcessingType2)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.7
Clause 5.2.3.1.7
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.7
Clause 5.2.3.2.7
	

	Pre-emption indication for DL (pre-EmptIndication-DL)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.8
Clause 5.2.3.1.8
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.8
Clause 5.2.3.2.8
	

	Single DCI based SDM transmission for multi-TRxP (singleDCI-SDM-scheme-r16)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.11
Clause 5.2.3.1.11
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.11
Clause 5.2.3.2.11
	

	Multi DCI based multi-TRxP support (multiDCI-MultiTRP-r16)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.12
Clause 5.2.3.1.12
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.12
Clause 5.2.3.2.12
	

	Single DCI based FDM Scheme-A for multi-TRxP(supportFDM-SchemeA-r16)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.13
Clause 5.2.3.1.13
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.13
Clause 5.2.3.2.13
	

	Single DCI based inter-slot TDM for multi-TRxP (supportInter-slotTDM-r16)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.14
Clause 5.2.3.1.14
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.14
Clause 5.2.3.2.14
	

	Maximum number of TCI states in Single-DCI based inter-slot TDM (maxNumberTCI-states-r16)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.14
Clause 5.2.3.1.14
	The requirements apply only when maxNumberTCI-states-r16 = 2.

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.14
Clause 5.2.3.2.14
	

	DRX Adaptation (drx-Adaptation-r16)
	FR1 FDD
	PDCCH
	Clause 5.3.2.1.3
	If the Test 1 in Clause 5.3.2.1.3 is passed, the test coverage can be considered fulfilled without executing Test 3 in clause 5.3.2.1.1.

	
	FR1 TDD
	PDCCH
	Clause 5.3.2.2.3
	If the Test 1 in Clause 5.3.2.2.3 is passed, the test coverage can be considered fulfilled without executing Test 2 in clause 5.3.2.2.1.

	
	FR1 FDD
	PDCCH
	Clause 5.3.3.1.3
	If the Test 1 in Clause 5.3.3.1.3 is passed, the test coverage can be considered fulfilled without executing Test 3 in clause 5.3.3.1.1.

	
	FR1 TDD
	PDCCH
	Clause 5.3.3.2.3
	If the Test 1 in Clause 5.3.3.2.3 is passed, the test coverage can be considered fulfilled without executing Test 2 in clause 5.3.3.2.1.

	Validating P/SP-CSI-RS reception (periodicAndSemi-PersistentCSI-RS-r16)
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.15
Clause 5.2.3.2.15
Clause 5.2A.2.3
Clause 5.2A.3.3
	The requirements apply only in case tested UE supporting operations in shared spectrum access and validation of P/SP-CSI-RS reception based on DCI

	Supported UL channels for dynamic channel access mode (ul-DynamicChAccess-r16) or UL channel access for semi-static channel access mode (ul-Semi-StaticChAccess-r16) or both
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.15
Clause 5.2.3.2.15
	The requirements apply only in case tested UE supports one of UL channels for dynamic channel access mode and UL channel access for semi-static channel access mode

	1024QAM modulation for PDSCH for FR1 (pdsch-1024QAM-FR1-r17 or pdsch-1024QAM-2MIMO-FR1-r17)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.1 (Test 1-8)
Clause 5.2.3.1.1 (Test 1-8)
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.1 (Test 1-12)
Clause 5.2.3.2.1 (Test 1-12)
	

	
	
	SDR
	Clause 5.5.1
Clause 5.5A.1
	1024QAM MCS indexes are used only if UE supports 1024QAM for FR1 DL.

	Support of neighboring LTE cell CRS-IM in DSS scenario with NR 15 kHz SCS ( CRS-IM-DSS-15kHzSCS-r17) 
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.18
Clause 5.2.3.1.17
	UE can support the feature on the CC(s) in a band only if the UE indicates support of rateMatchingLTE-CRS on that band.

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.19
Clause 5.2.3.2.18
	

	Support of neighboring LTE cell CRS-IM in non-DSS and 15 kHz NR SCS scenario, without the assistance of network signaling on LTE channel bandwidth (CRS-IM-nonDSS-15kHzSCS-r17)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.19 (Test 2-1)
Clause 5.2.3.1.18 (Test 2-1)
	The UE can perform CRS-IM when MeasObjectEUTRA IE is configured, and the configured measurement gaps overlap with neighbour LTE cell PBCH position.

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.20 (Test 2-1)
Clause 5.2.3.2.19 (Test 2-1)
	

	Support of neighboring LTE cell CRS-IM in non-DSS and 15 kHz NR SCS scenario, with the assistance of network signaling on LTE channel bandwidth (CRS-IM-nonDSS-NWA-15kHzSCS-r17)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.19 (Test 1-1)
Clause 5.2.3.1.18 (Test 1-1)
	If the Test 2-1 in Clause 5.2.2.1.19 is passed, the test coverage can be considered fulfilled without executing Test 1-1 in clause 5.2.2.1.19.
If the Test 2-1 in Clause 5.2.3.1.18 is passed, the test coverage can be considered fulfilled without executing Test 1-1 in clause 5.2.3.1.18.

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.20 (Test 1-1)
Clause 5.2.3.2.19 (Test 1-1)
	If the Test 2-1 in Clause 5.2.2.2.20 is passed, the test coverage can be considered fulfilled without executing Test 1-1 in clause 5.2.2.2.20.
If the Test 2-1 in Clause 5.2.3.2.19 is passed, the test coverage can be considered fulfilled without executing Test 1-1 in clause 5.2.3.2.19.

	CRS-IM in non-DSS and 30 kHz NR SCS scenario, without the assistance of network signaling on LTE channel bandwidth (crs-IM-nonDSS-30kHzSCS-r17)
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.20 (Test 2-2)
Clause 5.2.3.2.19 (Test 2-2)
	The UE can perform CRS-IM when MeasObjectEUTRA IE is configured, and the configured measurement gaps overlap with neighbour LTE cell PBCH position.

	CRS-IM in non-DSS and 30 kHz NR SCS scenario, with the assistance of network signaling on LTE channel bandwidth (crs-IM-nonDSS-NWA-30kHzSCS-r17)
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.20 (Test 1-2)
Clause 5.2.3.2.19 (Test 1-2)
	If the Test 2-2 in Clause 5.2.2.2.20 is passed, the test coverage can be considered fulfilled without executing Test 1-2 in clause 5.2.2.2.20.
If the Test 2-2 in Clause 5.2.3.2.19 is passed, the test coverage can be considered fulfilled without executing Test 1-2 in clause 5.2.3.2.19.

	Support for SFN scheme A for PDCCH scheduling SFN Scheme A PDSCH (sfn-SchemeA-r17)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.20
Clause 5.2.3.1.19
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.21
Clause 5.2.3.2.20
	

	Support for SFN scheme B for PDCCH scheduling SFN Scheme B PDSCH (sfn-SchemeB-r17)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.21
Clause 5.2.3.1.20
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.22
Clause 5.2.3.2.21
	

	Support for PDCCH with intra-slot repetition (mTRP-PDCCH-Repetition-r17)
	FR1 FDD
	PDCCH
	Clause 5.3.2.1.5
Clause 5.3.3.1.4
	

	
	FR1 TDD
	PDCCH
	Clause 5.3.2.2.5
Clause 5.3.3.2.4
	

	Support for TDD-TDD intra-band non-colocated NR-CA deployment (intraBandNR-CA-non-collocated-r18)
	FR1 TDD
	PDSCH
	Clause 5.2A.2.6
	The requirements apply on in case the UE indicates support of 256QAM modulation scheme for PDSCH for FR1 (pdsch-256QAM-FR1)

	Baseline SU-MIMO 8Rx receiver
	FR1 FDD
	PDSCH
	Clause 5.2.4.1.1(Tests 1-1,3-1)
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.4.2.1(Tests 1-1,3-1)
	

	Simplified SU-MIMO 8Rx receiver
	FR1 FDD
	PDSCH
	Clause 5.2.4.1.1(Tests 2-1,4-1)
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.4.2.1(Tests 2-1,4-1)
	






Proposal 1: A new CR for introduction of 8Rx Applicability Rule for single carrier is needed to capture all the changes above.
New CRs related to single carrier and CA performance requirements need to be requested to capture updated simulation results if necessary.
Proposal 2: New CRs related to single carrier and CA performance requirements need to be requested to capture updated simulation results if necessary.
Conclusion
Proposal 1: A new CR for introduction of 8Rx Applicability Rule for single carrier is needed to capture all the changes above.
Proposal 2: New CRs related to single carrier and CA performance requirements need to be requested to capture updated simulation results if necessary.
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