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<<Start of Changes>>

[bookmark: _Toc13090665]5	Demodulation performance requirements (Conducted requirements)
[bookmark: _Toc13090666]5.1	General
[bookmark: _Toc13090667]5.1.1	Applicability of requirements
[bookmark: _Toc13090668]5.1.1.1	General
The minimum performance requirements are applicable to all FR1 operating bands defined in TS 38.101-1[6].
The minimum performance requirements in Clause 5 are mandatory for UE supporting NR operation, except test cases listed in Clauses 5.1.1.3, 5.1.1.4.
[bookmark: _Toc13090669]5.1.1.2	Applicability of requirements for different number of RX antenna ports
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
	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

	
	PDCCH
	All tests in Clause 5.3.3

	
	PBCH
	All tests in Clause 5.4.2 or 5.4.3 (Note)

	Note:	Requirements for PBCH with 4Rx is up to UE declaration



[bookmark: _Toc13090670]5.1.1.3	Applicability of requirements for optional UE features
For UE which supports optional UE features the additional performance requirements from Table 5.1.1.3-1 should be applied.
Table 5.1.1.3-1: Requirements applicability for optional UE features
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	Enhanced Type X receiver
	FR1 FDD
	PDSCH
	5.2.2.1.1 Minimum requirements for PDSCH Mapping Type A (Test 3-1)

5.2.3.1.1 Minimum requirements for PDSCH Mapping Type A (Test 5-1)
	

	
	FR1 TDD
	PDSCH
	5.2.2.2.1 Minimum requirements for PDSCH Mapping Type A (Test 3-1)

5.2.3.2.1 Minimum requirements for PDSCH Mapping Type A (Test 5-1)
	

	Alternative additional DMRS position for co-existence with LTE CRS (additionalDMRS-DL-Alt)
	FR1 FDD
	PDSCH
	5.2.2.1.4 Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence (Test 1-2)

5.2.3.1.4 Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence (Test 1-2)
	

	1)Up to 16 DL carriers
2)Same numerology across carrier for data/control channel at a given time (supportedBandCombinationList)
	NR-NR CA
	PDSCH
	
	



[bookmark: _Toc13090671]5.1.1.4	Applicability of requirements for mandatory UE features with capability signalling
For UE which supports mandatory UE features with capability signalling the additional performance requirements from Table 5.1.1.4-1 should be applied.
Table 5.1.1.4-1: Requirements applicability for mandatory features with UE capability signalling
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	256QAM modulation scheme for PDSCH for FR1 (pdsch-256QAM-FR1)
	FR1 FDD
	PDSCH
	5.2.2.1.1 Minimum requirements for PDSCH Mapping Type A (Test 1-3)

5.2.3.1.1 Minimum requirements for PDSCH Mapping Type A (Test 1-3)
	

	
	FR1 TDD
	PDSCH
	5.2.2.2.1 Minimum requirements for PDSCH Mapping Type A (Test 1-3)

5.2.3.2.1 Minimum requirements for PDSCH Mapping Type A (Test 1-3)
	

	PDSCH mapping type B (pdsch-MappingTypeB)
	FR1 FDD
	PDSCH
	5.2.2.1.3 Minimum requirements for PDSCH Mapping Type B

5.2.3.1.3 Minimum requirements for PDSCH Mapping Type B
	

	
	FR1 TDD
	PDSCH
	5.2.2.2.3 Minimum requirements for PDSCH Mapping Type B

5.2.3.2.3 Minimum requirements for PDSCH Mapping Type B

	

	Rate-matching around LTE CRS (rateMatchingLTE-CRS)
	FR1 FDD
	PDSCH
	5.2.2.1.4 Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence
	

	
	FR1 FDD
	PDSCH
	5.2.3.1.4 Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence
	

	PDSCH MIMO layers (maxNumberMIMO-LayersPDSCH)
	FR1 FDD
	PDSCH
	5.2.3.1.1  Minimum requirements for PDSCH Mapping Type A (Test 2-1, 2-2, 3-1, 4-1)
	

	
	FR1 TDD
	PDSCH
	5.2.3.2.1	 Minimum requirements for PDSCH Mapping Type A (Test 2-1, 2-2, 3-1, 4-1)
	

	Support number of active TCI states per BWP per CC, including control and data (maxNumberActiveTCI-PerBWP)	Comment by Huawei: Mandatory with capability signalling
Component-1: Candidate value set: {1, 2, 4, 8}
	FR1 FDD and TDD
	PDSCH
	All test cases
	

	Support DMRS type 1 (supportedDMRS-TypeDL)
	FR1 FDD and TDD
	PDSCH
	All test cases
	

	Supported max number of configured NZP-CSI-RS resources per CC
(maxConfigNumberNZP-CSI-RS-PerCC)
Supported max number of ports across all configured NZP-CSI-RS resources per CC
(maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC)
	FR1 FDD and TDD
	PDSCH
	All test cases
	



<<Start of Next Change>>

[bookmark: _Toc13090722]6	CSI reporting requirements (Conducted requirements)
[bookmark: _Toc13090723]6.1	General
This section includes conducted requirements for the reporting of channel state information (CSI).
[bookmark: _Toc13090724]6.1.1	Applicability of requirements
[bookmark: _Toc13090725]6.1.1.1	General
The minimum performance requirements are applicable to all FR1 operating bands defined in TS 38.101-1 [6].
The minimum performance requirements in Clause 6 are mandatary for UE supporting NR operation, except test cases listed in Clause 6.1.1.3.
[bookmark: _Toc13090726]6.1.1.2	Applicability of requirements for different number of RX antenna ports
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 6.1.1.2-1.
Table 6.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list

	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



[bookmark: _Toc13090727]6.1.1.3	Applicability of requirements for optional UE features
[bookmark: _Toc13090728]6.1.1.4	Applicability of requirements for mandatory UE features with capability signalling
For UE which supports mandatory UE features with capability signalling the additional performance requirements from Table 6.1.1.4-1 should be applied.
Table 6.1.1.4-1: Requirements applicability for mandatory features with UE capability signalling
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	PDSCH MIMO layers (maxNumberMIMO-LayersPDSCH)
	FR1 FDD
	PDSCH
	6.2.3.1.1	.1  Minimum requirement for CQI periodic reporting

6.3.3.1.2  Single PMI with 8TX TypeI-SinglePanel Codebook

6.4.3.1 (Test 1 - 4)

	

	
	FR1 TDD
	PDSCH
	6.2.3.2.1.1 Minimum requirement for CQI periodic reporting

6.3.3.2.2	 Single PMI with 8TX TypeI-SinglePanel Codebook

6.4.3.2 (Test 1 - 4)

	

	1) Supported max number of configured NZP-CSI-RS resources per CC
(maxConfigNumberNZP-CSI-RS-PerCC)
2)Supported max number of ports across all configured NZP-CSI-RS resources per CC
(maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC)
3)Supported max # of configured CSI-IM resources per CC
(maxConfigNumberCSI-IM-PerCC)
	FR1 FDD and TDD
	CQI, PMI and RI
	All test cases
	

	1) Maximum number of periodic CSI report setting per BWP for CSI report
(maxNumberPeriodicCSI-PerBWP-ForCSI-Report)
2) Maximum number of periodic CSI report setting per BWP for beam report(maxNumberPeriodicCSI-PerBWP-ForBeamReport)
	FR1 FDD and TDD
	CQI
	All periodic CQI reporting test cases
	

	3) Maximum number of aperiodic CSI report setting per BWP for CSI report (maxNumberAperiodicCSI-PerBWP-ForCSI-Report)
4) Maximum number of aperiodic CSI report setting per BWP for beam report (maxNumberAperiodicCSI-PerBWP-ForBeamReport)
	FR1 FDD and TDD
	CQI
	All sub-band CQI reporting test cases
	



<<Start of Next Change>>

[bookmark: _Toc13090770]7	Demodulation performance requirements (Radiated requirements)
[bookmark: _Toc13090771]7.1	General
[bookmark: _Toc13090772]7.1.1	Applicability of requirements
[bookmark: _Toc13090773]7.1.1.1	General
The minimum performance requirements are applicable to the FR2 operating bands defined in TS 38.101-2 [7] with FDL_high not exceeding 40000 MHz.
The minimum performance requirements in Clause 7 are mandatary for UE supporting NR operation, except test cases listed in Clause 7.1.1.3.
[bookmark: _Toc13090774]7.1.1.2	Applicability of requirements for different number of RX antenna ports
UE shall support 2 RX ports for different RF operating bands. The UE requirements applicability is defined in Table 7.1.1.2-1.
Table 7.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list

	UE supports 2RX  antenna ports
	PDSCH
	All tests in Clause 7.2.2

	
	PDCCH
	All tests in Clause 7.3.2

	
	PBCH
	All tests in Clause 7.4.2



[bookmark: _Toc13090775]7.1.1.3	Applicability of requirements for optional UE features
For UE which supports optional UE features the additional performance requirements from Table 7.1.1.3-1 should be applied.
Table 7.1.1.3-1: Requirements applicability for optional UE features
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	Enhanced Type X receiver
	FR2 TDD
	PDSCH
	7.2.2.2.1 Minimum requirements for PDSCH Mapping Type-A (Test 3-1)
	



7.1.1.4	Applicability of requirements for mandatory UE features with capability signalling
For UE which supports mandatory UE features with capability signalling the additional performance requirements from Table 7.1.1.4-1 should be applied.
Table 7.1.1.4-1: Requirements applicability for mandatory features with UE capability signalling
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	PDSCH MIMO layers (maxNumberMIMO-LayersPDSCH)
	FR2 TDD
	PDSCH
	7.2.2.2.1 Minimum requirements for PDSCH Mapping Type-A  (Test 2-1 to 2-6)
	

	Support of 1 port PTRS for FR2 (onePortsPTRS)
	FR2 TDD
	PDSCH
	All test cases
	

	PCell operation on FR2 (pCell-FR2)
	FR2 TDD
	PDSCH
	All CA test cases with PCell on FR2
	

	Maximum channel banwidth supported in each band and within a single CC (channelBWs-DL, supportedBandwidthDL)

	FR2 TDD
	PDSCH
	All test cases for FR2 with CBW 400 MHz
	

	Supported max number of configured NZP-CSI-RS resources per CC
(maxConfigNumberNZP-CSI-RS-PerCC)
Supported max number of ports across all configured NZP-CSI-RS resources per CC
(maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC)
	FR2 TDD
	PDSCH
	All test cases
	




<<Start of Next Change>>

[bookmark: _Toc13090798]8	CSI reporting requirements (Radiated requirements)
[bookmark: _Toc13090799]8.1	General
This section includes radiated requirements for the reporting of channel state information (CSI).
[bookmark: _Toc13090800]8.1.1	Applicability of requirements
[bookmark: _Toc13090801]8.1.1.1	General
The minimum performance requirements are applicable to the FR2 operating bands defined in TS 38.101-2 [7] with FDL_high not exceeding 40000 MHz.
The minimum performance requirements in Clause 8 are mandatory for UE supporting NR operation, except test cases listed in Clause 8.1.1.3.
[bookmark: _Toc13090802]8.1.1.2	Applicability of requirements for different number of RX antenna ports
UE shall support 2 RX ports for different RF operating bands. The UE requirements applicability is defined in Table 8.1.1.2-1.
Table 8.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list

	UE supports 2RX antenna 
	CQI
	All tests in Clause 8.2.2

	
	PMI
	All tests in Clause 8.3.2

	
	RI
	All tests in Clause 8.4.2



[bookmark: _Toc13090803]8.1.1.3	Applicability of requirements for optional UE features
[bookmark: _Toc13090804]8.1.1.4	Applicability of requirements for mandatory UE features with capability signalling
For UE which supports mandatory UE features with capability signalling the additional performance requirements from Table 8.1.1.4-1 should be applied.
Table 8.1.1.4-1: Requirements applicability for mandatory features with UE capability signalling
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	PDSCH MIMO layers (maxNumberMIMO-LayersPDSCH)
	FR2 TDD
	PDSCH
	8.2.2.2.1.1 Minimum requirement for periodic CQI reporting

8.4.2.2 (Test 1 – 3)
	

	Support of 1 port PTRS (onePortsPTRS)
	FR2 TDD
	PDSCH
	All test cases
	

	1) Supported max number of configured NZP-CSI-RS resources per CC
(maxConfigNumberNZP-CSI-RS-PerCC)
2)Supported max number of ports across all configured NZP-CSI-RS resources per CC
(maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC)
	FR2 TDD
	CQI, PMI and RI
	All test cases
	

	1) Maximum number of periodic CSI report setting per BWP for CSI report
(maxNumberPeriodicCSI-PerBWP-ForCSI-Report)
2) Maximum number of periodic CSI report setting per BWP for beam report(maxNumberPeriodicCSI-PerBWP-ForBeamReport)
	FR2 TDD
	CQI
	All periodic CQI reporting test cases
	

	3) Maximum number of aperiodic CSI report setting per BWP for CSI report (maxNumberAperiodicCSI-PerBWP-ForCSI-Report)
4) Maximum number of aperiodic CSI report setting per BWP for beam report (maxNumberAperiodicCSI-PerBWP-ForBeamReport)
	FR2 TDD
	CQI
	All wwideband CQI reporting test cases
	



<<Start of Next Change>>

[bookmark: _Toc13090824]9	Demodulation performance requirements for interworking
[bookmark: _Toc13090825]9.1	General
This clause covers the UE demodulation performance requirements for EN-DC, NE-DC, inter-band NR-DC between FR1 and FR2, and inter-band NR CA between FR1 and FR2.
[bookmark: _Toc13090826]9.1.1	Applicability of requirements
The following applicability rules are specified for demodulation performance requirements for interworking:
-	For UEs supporting both SA and NSA,
-	The performance requirements specified in Section 5 will be verified only for SA except for the sustained downlink data rate test specified in Section 5.5 and 5.5A.
-	The performance requirements specified in Section 7 will be verified only for SA except for the sustained downlink data rate test specified in Section 7.5 and 7.5A.
-	The sustained downlink data rate tests specified in Sections 5.5, 5.5A and 7.5, 7.5A for SA and in Section 9.4B for NSA are verified separately.
-	The FR1 EN-DC test cases with the NR TDD DL-UL configurations which are not aligned with LTE’s can be tested on the corresponding EN-DC band combinations where UE supports simultaneous transmission and reception.
-	For UEs supporting NR FR1 CA and NR CA including FR1 and FR2, the sustained downlink data rate requirements are specified in 7.5A.
-	For UEs supporting EN-DC including FR2 and EN-DC including FR1 and FR2, the sustained downlink data rate requirements are specified in 9.4B.1.2.
[bookmark: _Toc13090827]9.1.1.1	Applicability of requirements for optional UE features
For UE which supports optional UE features the additional performance requirements from Table 9.1.1.1-1 should be applied.
Table 9.1.1.1-1: Requirements applicability for optional UE features
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	PDSCH MIMO layers (maxNumberMIMO-LayersPDSCH)

	FR1 FDD
	PDSCH
	5.2.3.1.1  Minimum requirements for PDSCH Mapping Type A (Test 2-1, 2-2, 3-1, 4-1)
	EN-DC

	
	FR1 TDD
	PDSCH
	5.2.3.2.1	 Minimum requirements for PDSCH Mapping Type A (Test 2-1, 2-2, 3-1, 4-1)
	EN-DC

	
	FR2 TDD
	PDSCH
	7.2.2.2.1 Minimum requirements for PDSCH Mapping Type-A  (Test 2-1 to 2-6)
	EN-DC

	Support of NE-DC (ne-DC, ne-DC-BC)
	FR1 and FR2 TDD
	PDSCH, PDCCH and SDR
	All NE-DC related test cases
	NE-DC

	Support of NR-DC (ca-ParametersNRDC)
	FR1 and FR2 TDD
	PDSCH, PDCCH and SDR
	All NR-DC related test cases
	NR-DC



[bookmark: _Toc13090828]9.1.1.2	Applicability of requirements for mandatory UE features with capability signalling

