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5
Demodulation performance requirements (Conducted requirements)

5.1
General

5.1.1
Applicability of requirements

5.1.1.1
General

The minimum performance requirements are applicable to all FR1 operating bands defined in TS 38.101-1 [2].

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.

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 [3]. 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 1 

	Note 1:
Requirements for PBCH with 4Rx is up to UE declaration


5.1.1.3
Applicability of requirements for optional UE features

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)
	

	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


5.1.1.4
Applicability of requirements for mandatory UE features with capability signalling

The performance requirements in Table 5.1.1.4-1 shall apply for UEs which support mandatory UE features with capability signalling only.
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
	Clause 5.2.2.1.1 (Test 1-3)

Clause 5.2.3.1.1 (Test 1-3)
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.1 (Test 1-3)

Clause 5.2.3.2.1 (Test 1-3)
	

	PDSCH mapping type B (pdsch-MappingTypeB)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.3
Clause 5.2.3.1.3
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.3
Clause 5.2.3.2.3
	

	Rate-matching around LTE CRS (rateMatchingLTE-CRS)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.4
Clause 5.2.3.1.4
	For UEs supporting “Alternative additional DMRS position for co-existence with LTE CRS”, if Test 1-2 is tested, the test coverage can be considered fulfilled without executing Test 1-1. Otherwise, only Test 1-1 is tested.

	
	
	
	
	

	
	
	
	
	

	Supported maximum number of ports across all configured NZP-CSI-RS resources per CC

(maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.4 (Tests 1-1, 1-2)

Clause 5.2.3.1.1 (Tests 3-1, 4-1, 5-1)

Clause 5.2.3.1.4 (Tests 1-1, 1-2)

Clause 5.2.3.2.1 (Tests 3-1, 4-1, 5-1)
	The requirements apply only in case the number of NZP-CSI-RS ports in the test case satisfies UE capability on maximum number of NZP-CSI-RS ports

	
	FR1 TDD
	PDSCH
	Clause 5.2.3.2.1 (Tests 3-1, 4-1, 5-1)
	

	Supported maximum number of PDSCH MIMO layers (maxNumberMIMO-LayersPDSCH)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.1 (Tests 2-1, 2-2, 3-1)

Clause 5.2.2.1.2
Clause 5.2.3.1.1 (Tests 2-1, 2-2, 3-1, 4-1, 5-1)
Clause 5.2.3.1.2
	The requirements apply only in case the PDSCH MIMO rank in the test case does not exceed UE PDSCH MIMO layers capability

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.1 (Tests 2-1, 2-2, 3-1)

Clause 5.2.2.2.2
Clause 5.2.3.2.1 (Tests 2-1, 2-2, 3-1, 4-1, 5-1)
Clause 5.2.3.2.2
	


<Unchanged Sections Skipped>
6
CSI reporting requirements (Conducted requirements)

6.1
General

This Clause includes conducted requirements for the reporting of channel state information (CSI).
6.1.1
Applicability of requirements

6.1.1.1
General

The minimum performance requirements are applicable to all FR1 operating bands defined in TS 38.101-1 [2].

The minimum performance requirements in Clause 6 are mandatory for UE supporting NR operation, except test cases listed in Clause 6.1.1.3, 6.1.1.4.

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 [2]. 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


6.1.1.3
Applicability of requirements for optional UE features (void)

6.1.1.4
Applicability of requirements for mandatory UE features with capability signalling

The performance requirements in Table 6.1.1.4-1 shall apply for UEs which support mandatory UE features with capability signalling only.
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

	Supported maximum number of PDSCH MIMO layers (maxNumberMIMO-LayersPDSCH)
	FR1 FDD
	CQI
	Clause 6.2.3.1.1.1
	The requirements apply only in case the PDSCH MIMO rank in the test case does not exceed UE PDSCH MIMO layers capability

	
	
	PMI
	Clause 6.3.3.1.2
	

	
	
	RI
	Clause 6.4.2.1
Clause 6.4.3.1
	

	
	FR1 TDD
	CQI
	Clause 6.2.3.2.1.1


	

	
	
	PMI
	Clause 6.3.3.2.2
	

	
	
	RI
	Clause 6.4.2.2
Clause 6.4.3.2
	

	Supported maximum number of ports across all configured NZP-CSI-RS resources per CC

(maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC)
	FR1 FDD
	PMI
	Clause 6.3.2.1.1

Clause 6.3.2.1.2

Clause 6.3.3.1.1

Clause 6.3.3.1.2
	The requirements apply only in case the number of NZP-CSI-RS ports in the test case satisfies UE capability on maximum number of NZP-CSI-RS ports

	
	
	RI
	Clause 6.4.3.1 (Test 4)
	

	
	FR1 TDD
	PMI
	Clause 6.3.2.2.1
Clause 6.3.2.2.2
Clause 6.3.3.2.1
Clause 6.3.3.2.2
	

	
	
	RI
	Clause 6.4.3.2 (Test 4)
	

	

	
	
	
	


<Unchanged Sections Skipped>
7
Demodulation performance requirements (Radiated requirements)

7.1
General

For conformance testing involving FR2 test cases in this specification, the UE under test shall disable UL Tx diversity schemes.

7.1.1
Applicability of requirements

7.1.1.1
General

The minimum performance requirements are applicable to the FR2 operating bands defined in TS 38.101-2 [3] 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, 7.1.1.4.

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


7.1.1.3
Applicability of requirements for optional UE features
The performance requirements in Table 7.1.1.3-1 shall apply for UEs which support optional UE features only.
Table 7.1.1.3-1: Requirements applicability for optional UE features
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	SU-MIMO Interference Mitigation advanced receiver
	FR2 TDD
	PDSCH
	Clause 7.2.2.2.1 (Test 3-1)
	

	Basic DL NR-NR CA operation (supportedBandCombinationList)
	NR CA
	SDR
	Clause 7.5A.1
	1)Up to 16 DL carriers

2)Same numerology across carrier for data/control channel at a given time


7.1.1.4
Applicability of requirements for mandatory UE features with capability signaling

The performance requirements in Table 7.1.1.4-1 shall apply for UEs which support mandatory UE features with capability signalling only.
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

	Supported maximum number of PDSCH MIMO layers (maxNumberMIMO-LayersPDSCH)
	FR2 TDD
	PDSCH
	Clause 7.2.2.2.1 (Tests from 2-1 to 2-6)
	The requirements apply only in case the PDSCH MIMO rank in the test case does not exceed UE PDSCH MIMO layers capability

	Support of PT-RS with one antenna port for DL reception (onePortsPTRS)
	FR2 TDD
	PDSCH
	Clause 7.2
	

	
	
	SDR
	Clause 7.5.1

Clause 7.5A.1
	

	PCell operation on FR2 (pCell-FR2)
	FR2 TDD
	SDR
	Clause 7.5A.1
	


7.2
PDSCH demodulation requirements 

The parameters specified in Table 7.2-1 are valid for all PDSCH demodulation tests unless otherwise stated.

<Unchanged Sections Skipped>
8
CSI reporting requirements (Radiated requirements)

8.1
General

This clause includes radiated requirements for the reporting of channel state information (CSI).
For conformance testing involving FR2 test cases in this specification, the UE under test shall disable UL Tx diversity schemes.

8.1.1
Applicability of requirements

8.1.1.1
General

The minimum performance requirements are applicable to the FR2 operating bands defined in TS 38.101-2 [3] 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, 8.1.1.4.
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


8.1.1.3
Applicability of requirements for optional UE features

8.1.1.4
Applicability of requirements for mandatory UE features with capability signalling

The performance requirements in Table 8.1.1.4-1 shall apply for UEs which support mandatory UE features with capability signalling only.

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

	Supported maximum number of PDSCH MIMO layers (maxNumberMIMO-LayersPDSCH)
	FR2 TDD
	CQI
	Clause 8.2.2.2.1.1
	The requirements apply only in case the PDSCH MIMO rank in the test case does not exceed UE PDSCH MIMO layers capability

	
	
	RI
	Clause 8.4.2.2
	

	Support of 1 port PTRS (onePortsPTRS)
	FR2 TDD
	CQI
	Clause 8.2
	

	
	
	PMI
	Clause 8.3
	

	
	
	RI
	Clause 8.4
	


8.1.2
Common test parameters

Parameters specified in Table 8.1.2-1 are applied for all test cases in this section unless otherwise stated.

<Unchanged Sections Skipped>
9
Demodulation performance requirements for interworking

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.

For conformance testing involving FR2 test cases in this specification, the UE under test shall disable UL Tx diversity schemes.
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 Clause 5 will be verified only for SA except for the sustained downlink data rate test specified in Clause 5.5 and 5.5A.

-
The performance requirements specified in Clause 7 will be verified only for SA except for the sustained downlink data rate test specified in Clause 7.5.
-
The sustained downlink data rate tests specified in Clauses 5.5, 5.5A and 7.5 for SA and in Clause 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/or NR CA including FR1 and FR2, the requirements applicability is specified in Table 9.1.1-1.
Table 9.1.1-1: Requirements applicability for UEs supporting NR FR2 CA and NR CA including FR1 and FR2

	Supported scenarios
	Requirements

	NR FR2 CA
	Clause 7.5A

	NR CA including FR1 and FR2
	Clause 9.4A.1

	Both NR FR2 CA and NR CA including FR1 and FR2
	Clause 7.5A


-
For UEs supporting EN-DC including FR2 and/or EN-DC including FR1 and FR2, the requirements applicability is specified in Table 9.1.1-2.
Table 9.1.1-2: Requirements applicability for UEs supporting EN-DC including FR2 and EN-DC including FR1 and FR2

	Supported scenarios
	SDR requirements
	PDSCH requirements
	PDCCH requirements

	EN-DC including FR2
	Clause 9.4B.1.2
	Clause 9.2B.1.2
	Clause 9.3B.1.2

	EN-DC including FR1 and FR2
	Clause 9.4B.1.3
	Clause 9.2B.1.3
	Clause 9.3B.1.3

	Both EN-DC including FR2 and EN-DC including FR1 and FR2
	Clause 9.4B.1.2
	Clause 9.2B.1.2
	Clause 9.3B.1.2


-
For UEs supporting NR-DC including FR1 and FR2, if the FR2 requirements in Clause 7.2 and Clause 7.3 are tested, the test coverage can be considered fulfilled without executing requirements in Clause 9.2B.2 and Clause 9.3B.2.

-
For UEs supporting NR-DC between FR1 and FR2, if requirements in Clause 9.4A.1 are tested under same or higher data rate as in Clause 9.4B.2, the test coverage can be considered fulfilled without executing the requirements in Clause 9.4B.2.
-
For UEs supporting NE-DC and EN-DC, the test coverage of demodulation performance requirements can be considered fulfilled, if the demodulation requirements in Clause 5 and Clause 9.4B.1 are executed for UE under test in the standalone mode.

-
For UEs supporting NE-DC and not supporting EN-DC, the test coverage of demodulation performance requirements can be considered fulfilled, if the demodulation requirements in Clause 5 and Clause 9.4B.3 are executed for UE under test.

-
For UEs supporting NGEN-DC, the test coverage of demodulation performance requirements can be considered fulfilled, if the demodulation requirements in Clause 5 and Clause 9.4B.1 are executed for UE under test.
9.1.1.1
Applicability of requirements for optional UE features

The applicability rule defined in Clause 5.1.1.3 shall be applied for performance requirements in Clauses 9.2B.1.1 and 9.4B.1.1.

The applicability rule defined in Clause 7.1.1.3 shall be applied for performance requirements in Clauses 9.2B.1.2, 9.4A.1, 9.4B.1.2 and 9.4B.1.3.

9.1.1.2
Applicability of requirements for mandatory UE features with capability signalling
The applicability rule defined in Clause 5.1.1.4 shall be applied for performance requirements in Clauses 9.2B.1.1 and 9.4B.1.1.

The applicability rule defined in Clause 7.1.1.4 shall be applied for performance requirements in Clauses 9.2B.1.2, 9.4A.1, 9.4B.1.2 and 9.4B.1.3.
9.2
Void

<Unchanged Sections Skipped>
10
CSI reporting requirements for interworking

10.1
General

This clause specifies CSI performance requirements for EN-DC, NE-DC, inter-band NR-DC between FR1 and FR2, and inter-band NR CA between FR1 and FR2.
The definition of frequency ranges (FR1 and FR2) are specified in table 5.1-1 of TS 38.101-3 [4].
For conformance testing involving FR2 test cases in this specification, the UE under test shall disable UL Tx diversity schemes.
10.1.1
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 Clause 6 will be verified only for SA mode.

-
The performance requirements specified in Clause 8 will be verified only for SA mode.
-
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-DC including FR1 and FR2, if the FR2 requirements in Clause 8.2, Clause 8.3 and Clause 8.4 are tested, the test coverage can be considered fulfilled without executing requirements in Clause 10.2B.2, Clause 10.3B.2 and Clause 10.4B.2.
-
For UEs supporting NE-DC, the test coverage of CSI reporting requirements can be considered fulfilled, if the CSI reporting requirements in Clause 6 are executed for UE under test in the standalone mode. 

-
For UEs supporting NGEN-DC, the test coverage of CSI reporting requirements can be considered fulfilled, if the CSI reporting requirements in Clause 6 are executed for UE under test.
-
For UEs supporting EN-DC including FR2 and/or EN-DC including FR1 and FR2, the requirements applicability is specified in Table 10.1.1-1.
Table 10.1.1-1: Requirements applicability for UEs supporting EN-DC including FR2 and/or EN-DC including FR1 and FR2
	Supported scenarios
	CQI requirements
	PMI requirements
	RI requirements

	EN-DC including FR2
	Clause 10.2B.1.2
	Clause 10.3B.1.2
	Clause 10.4B.1.2

	EN-DC including FR1 and FR2
	Clause 10.2B.1.3
	Clause 10.3B.1.3
	Clause 10.4B.1.3

	Both EN-DC including FR2 and EN-DC including FR1 and FR2
	Clause 10.2B.1.2
	Clause 10.3B.1.2
	Clause 10.4B.1.2


10.1.1.1
Applicability of requirements for optional UE features

10.1.1.2
Applicability of requirements for mandatory UE features with capability signalling
The applicability rule defined in Clause 6.1.1.4 shall be applied for performance requirements in Clauses 10.2B.1.1, 10.3B.1.1 and 10.4B.1.1.

The applicability rule defined in Clause 8.1.1.4 shall be applied for performance requirements in Clauses 10.2B.1.2, 10.3B.1.2 and 10.4B.1.2.
10.2
Void

{End of changes}
