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< Unchanged sections omitted >
[bookmark: _Toc27479544][bookmark: _Toc36058731][bookmark: _Toc44067654][bookmark: _Toc52716581][bookmark: _Toc58239226][bookmark: _Toc68246813]7	Demodulation performance requirements (Radiated requirements)
[bookmark: _Toc27479545][bookmark: _Toc36058732][bookmark: _Toc44067655][bookmark: _Toc52716582][bookmark: _Toc58239227][bookmark: _Toc68246814]7.1	General
For conformance testing involving FR2 test cases in this specification, the UE under test  shall be pre-configured with UL Tx diversity schemes disabled to account for single polarization System Simulator (SS) in the test environment. The UE under test may transmit with dual polarization.
[bookmark: _Toc27479546][bookmark: _Toc36058733][bookmark: _Toc44067656][bookmark: _Toc52716583][bookmark: _Toc58239228][bookmark: _Toc68246815]7.1.1	Applicability of requirements
[bookmark: _Toc27479547][bookmark: _Toc36058734][bookmark: _Toc44067657][bookmark: _Toc52716584][bookmark: _Toc58239229][bookmark: _Toc68246816]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.
[bookmark: _Toc27479548][bookmark: _Toc36058735][bookmark: _Toc44067658][bookmark: _Toc52716585][bookmark: _Toc58239230][bookmark: _Toc68246817]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: _Toc36058736][bookmark: _Toc44067659][bookmark: _Toc52716586][bookmark: _Toc58239231][bookmark: _Toc68246818][bookmark: _Toc27479549]7.1.1.3	Applicability of requirements for optional UEfeatures 
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



[bookmark: _Toc36058737][bookmark: _Toc44067660][bookmark: _Toc52716587][bookmark: _Toc58239232][bookmark: _Toc68246819]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
	


[bookmark: _Toc58239233][bookmark: _Toc68246820]7.1.1.5	Applicability of CA requirements
[bookmark: _Toc58239234][bookmark: _Toc68246821]7.1.1.5.1	Definition of CA capability
The definition with respect to CA capabilities is given as in Table 7.1.1.5.1-1.
Table 7.1.1.5.1-1: Definition of CA capability
	CA Capability
	CA Capability Description

	CA_C
	Intra-band contiguous CA

	CA_N
	Intra-band non-contiguous CA

	CA_AX
	Inter-band CA (X bands)

	NOTE 1:	CA_C corresponds to NR CA configurations and bandwidth combination sets defined in Section 5.5A.1 of TS 38.101-2 [3].
CA_N corresponds to NR CA configurations and bandwidth combination sets defined in Section 5.5A.2 of TS 38.101-2 [3].
CA_AX corresponds to NR CA configurations and bandwidth combination sets defined in Clause 5.5A.3 of TS 38.101-2 [3].



[bookmark: _Toc58239235][bookmark: _Toc68246822]7.1.1.5.2	Applicability and test rules for different CA configurations and bandwidth combination sets
The performance requirement for CA UE demodulation tests in Clause 7.2A are defined independent of CA configurations and bandwidth combination sets specified in Section 5.5A of TS 38.101-2 [3]. For UEs supporting different CA configurations and bandwidth combination sets, the applicability and test rules are defined in Table 7.1.1.5.2-1 and Table 7.1.1.5.2-2. For simplicity, CA configuration below refers to combination of CA configuration and bandwidth combination set.
Table 7.1.1.5.2-1: Applicability and test rules for CA UE demodulation tests
	Tests
	CA capability where the tests apply
	CA configuration from the selected CA capability where the tests apply
	CA Bandwidth combination to be tested in priority order
	PCell CC configuration

	Test 1 in Section 7.2A.2.1
	CA_C, CA_N, CA_AX
	Table 7.1.1.5.2-2
	Largest aggregated CA bandwidth combination
	Any of CCs



Table 7.1.1.5.2-2: Selection of CA configurations
	CA capability
	Step 1
	Step 2
	Step 3

	CA_C or CA_N or CA_AX
	Select CA configuration(s), which contain all CA bandwidth combinations requiring SNR below test equipment maximum achievable SNR
	Select the CA configurations with the maximum number of CCs, for which the supported maximum number of MIMO layers is not lower than 2, among all the selected CA configurations from Step 1.
	Select any one of CA configurations, which contain CA bandwidth combination with the largest aggregated channel bandwidth and supported maximum data rate is not lower than the tested date rate, among all the selected CA configurations from Step 2.

	NOTE 1:	Maximum supported data rate for Step 3 is calculated based clause 4.1.2 of TS 38.306 [14]
NOTE 2:	Tested data rate for Step 3 is calculated based on the equation  and FRCs used in the test.



7.1.1_1	Applicability of test requirements due to maximum achievable SNR
Table 7.1.1_1-1 specifies the current assumption of maximum testable SNRBB for indirect farfield (IFF), PC3, Quiet Zone size ≤ 30 cm under fading conditions.
Table 7.1.1_1-1: Current assumption of maximum testable SNRBB under fading conditions
	Operating Band / Frequency
	Maximum testable SNRBB (dB)

	
	CHBW 50 MHz
	CHBW 100 MHz
	CHBW 200 MHz

	n257 mid
	[24.0]
	[20.8]
	[17.8]

	n258 mid
	[24.0]
	[20.8]
	[17.8]

	n259 mid
	TBD
	TBD
	TBD

	n260 mid
	TBD
	[7.3]
	TBD

	n261 mid
	[24.0]
	[20.8]
	[17.8]



Based on the current assumption of maximum testable SNRBB, the applicability of test points is defined in Table 7.1.1_1-2 for indirect farfield (IFF), PC3, Quiet Zone size ≤ 30 cm under fading conditions.
Table 7.1.1_1-2: Current assumption of maximum testable SNRBB
	Test Case
	Test point
	CHBW / MHz
	Fading
	SNR test requirement
	Test Point Applicability

	
	
	
	
	
	n257
	n258
	n259
	n260
	n261

	7.2.2.2.1_1
	1-1
	100
	Yes
	1.4
	x
	x
	TBD
	x
	x

	
	1-2
	100
	Yes
	3.6
	x
	x
	TBD
	x
	x

	
	1-3
	100
	Yes
	14.2
	x
	x
	TBD
	-
	x

	
	2-1
	100
	Yes
	5.8
	x
	x
	TBD
	x
	x

	
	2-2
	100
	Yes
	16.0
	x
	x
	TBD
	-
	x

	
	2-3
	100
	Yes
	15.7
	x
	x
	TBD
	-
	x

	
	2-4
	100
	Yes
	15.8
	x
	x
	TBD
	-
	x

	
	2-5
	100
	Yes
	16
	x
	x
	TBD
	-
	x

	
	2-6
	100
	Yes
	20.3
	x
	x
	TBD
	-
	x

	7.2.2.2.1_2
	3-1
	100
	Yes
	20.7
	x
	x
	TBD
	-
	x

	7.3.2.2.1
	1-1
	100
	Yes
	7.7
	x
	x
	TBD
	-
	x

	
	1-2
	100
	Yes
	4.3
	x
	x
	TBD
	x
	x

	7.3.2.2.2
	2-1
	100
	Yes
	3.2
	x
	x
	TBD
	x
	x

	
	2-2
	100
	Yes
	0.2
	x
	x
	TBD
	x
	x



< Unchanged sections omitted >
[bookmark: _Toc27479556][bookmark: _Toc36058744][bookmark: _Toc44067667][bookmark: _Toc52716594][bookmark: _Toc58239242]7.2.2.2.1_1	2Rx TDD FR2 PDSCH mapping Type A performance - 2x2 MIMO with baseline receiver for SA and NSA
-	The maximum testable SNRBB for IFF based Test System for n259 is TBD
-	Test points 1-3, 2-2, 2-3, 2-4, 2-5, 2-6 are not testable with the current assumption of maximum testable SNRBB
[bookmark: _Hlk56553352]Current assumption of maximum testable SNRBB for IFF based Test System for FR2a: [19.2] dB, FR2b: [7.3 dB], FR2c: TBD. 
Test point 1-1, 1-2, 2-1 are fully testable for FR2a, FR2b for 100 MHz CBW.
< Unchanged sections omitted >
7.2.2.2.1_1.4	Test Requirements
Table 7.2.2.2.1-2 defines the primary level settings.
The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A.3.2 for each throughput test shall meet or exceed the specified value in Table 7.2.2.2.1_1.4-1 and Table 7.2.2.21_1.4-2 for the specified SNR including test tolerances for all throughput tests.
Table 7.2.2.2.1_1.4-1: Test Requirement for Rank 1 (FRC) 
	Test num.
	Reference channel
	Bandwidth (MHz)/Subcarrier spacing (kHz)
	Modulation and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNRBB (dB)

	1-1
	R.PDSCH.5-1.1TDD
	100/120
	QPSK, 0.30
	FR2.120-1 A
	TDLC60-300
	2x2 ULA Low
	70
	1.4

	1-2
	R.PDSCH.5-2.1TDD
	100/120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x2 ULA Low
	30
	3.6

	1-3
	R.PDSCH.5-3.1TDD
	100/120
	64QAM, 0.46
	FR2.120-1
	TDLA30-300
	2x2 XPL Medium
	70
	14.2



Table 7.2.2.2.1_1.4-2: Test Requirement for Rank 2 (FRC) 
	Test num.
	Reference channel
	Bandwidth (MHz)/Subcarrier spacing (kHz)
	Modulation and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNRBB (dB)

	2-1
	R.PDSCH.5-4.1TDD
	100/120
	QPSK, 0.30
	FR2.120-2
	TDLA30-75
	2x2 ULA Low
	70
	5.8

	2-2
	R.PDSCH.5-2.2TDD
	100/120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x2 ULA Low
	70
	16.0

	2-3
	R.PDSCH.5-5.2TDD
	50/120
	16QAM,0.48
	FR2.120-2
	TDLA30-75
	2x2 ULA Low
	70
	15.7

	2-4
	R.PDSCH.5-2.3TDD
	200/120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x2 ULA Low
	70
	15.8

	2-5
	R.PDSCH.4-1.1TDD
	50/60
	16QAM, 0.48
	FR2.60-1
	TDLA30-75
	2x2 ULA Low
	70
	16

	2-6
	R.PDSCH.5-6.1TDD
	100/120
	64QAM, 0.43
	FR2.120-2
	TDLA30-75
	2x2 ULA Low
	70
	20.3



[bookmark: _Toc27479557][bookmark: _Toc36058745][bookmark: _Toc44067668][bookmark: _Toc52716595][bookmark: _Toc58239243]7.2.2.2.1_2	2Rx TDD FR2 PDSCH mapping Type A performance - 2x2 MIMO with enhanced type 1 receiver for SA and NSA
Editor's Note: The following aspects are pending further analysis:
-	The maximum testable SNRBB for IFF based Test System for n259 is TBD
-	Test points 3-1 is not testable with the current assumption of maximum testable SNRBB
Current assumption of maximum testable SNRBB for IFF based Test System for FR2a: [19.2] dB, FR2b: [7.3 dB], FR2c: TBD. 
7.2.2.2.1_2.4	Test Requirements
Table 7.2.2.2.1.0-2 defines the primary level settings.
The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A.3.2 for each throughput test shall meet or exceed the specified value in Table 7.2.2.2.1_2.4-1 for the specified SNR including test tolerances for all throughput tests.
Table 7.2.2.2.1_2.4-1: Test Requirement for Rank 2 (FRC) for Enhanced Type 1 Receiver
	Test num.
	Reference channel
	Bandwidth (MHz)/Subcarrier spacing (kHz)
	Modulation and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNRBB (dB)

	3-1
	R.PDSCH.5-5.1TDD
	100/120
	16QAM, 0.48
	FR2.120-2
	TDLA30-75
	2x2 ULA Med
	70
	20.7



< Unchanged sections omitted >
[bookmark: _Toc27479563][bookmark: _Toc36058751][bookmark: _Toc44067674][bookmark: _Toc52716601][bookmark: _Toc58239253]7.3.2.2.1	2Rx TDD FR2 PDCCH 1 Tx antenna performance for both SA and NSA
Editor's Note: The following aspects are pending further analysis:
-	The maximum testable SNRBB for IFF based Test System for n259 is TBD.
-	Test point 1-1 is not testable for FR2b with the current assumption of maximum testable SNRBB.
Current assumption of maximum testable SNRBB for IFF based Test System for FR2a: [19.2] dB, FR2b: [7.3 dB], FR2c: TBD.
Test points 1-1 and 1-2 are fully testable for FR2a for 100MHz CBW.
Test point 1-2 is fully testable for FR2b for 100MHz CBW.
< Unchanged sections omitted >
7.3.2.2.1.4.4	Test requirement
Table 7.3.2.2.1.4.4-1 defines the primary level settings.
For the parameters specified in Table 7.3.2.2.1.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 7.3.2.2.1.4.4-1.
Table 7.3.2.2.1.4.4-1: Test requirements with 120 kHz SCS for 1Tx antenna
	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNRBB (dB)

	1-1
	100 MHz
	60
	1
	2 CCE
	R.PDCCH.5-1.1 TDD
	TDLA30-75
	1x2 Low
	1
	7.7

	1-2
	100 MHz
	60
	1
	4 CCE
	R.PDCCH.5-1.2 TDD
	TDLA30-300
	1x2 Low
	1
	4.3



[bookmark: _Toc27479564][bookmark: _Toc36058752][bookmark: _Toc44067675][bookmark: _Toc52716602][bookmark: _Toc58239254]7.3.2.2.2	2Rx TDD FR2 PDCCH 2 Tx antenna performance for both SA and NSA
Editor's Note: The following aspects are either missing or not yet determined:
 -	The maximum testable SNRBB for IFF based Test System for n259 is TBD. Current assumption of maximum testable SNRBB for IFF based Test System for FR2a: [19.2] dB, FR2b: [7.3 dB], FR2c: TBD.
Test points 2-1 and 2-2 are fully testable for FR2a, FR2b for 100MHz CBW
< Unchanged sections omitted >
7.3.2.2.2.3	Minimum conformance requirements
For the parameters specified in Table 7.3.2.2.2.3-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 7.3.2.2.2.3-2. The downlink physical setup is in accordance with Annex C.2.2.
Table 7.3.2.2.2.3-1: Test Parameters
	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	TDD UL-DL pattern
	
	FR2.120-1

	CCE to REG mapping type
	
	Interleaved

	REG bundle size 
	
	2 for test 1-1
6 for test 1-2
	2

	Interleaver size
	
	3 for test 1-1 
2 for test 1-2
	3

	Shift index
	
	0



Table 7.3.2.2.2.3-2: Minimum performance requirements with 120 kHz SCS for 2Tx Antenna
	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNRBB (dB)

	2-1
	100 MHz
	60
	1
	8 CCE
	R.PDCCH.5-1.3 TDD 
	TDLA30-75
	2x2 Low
	1
	1.4

	2-2
	100 MHz
	60
	2
	16 CCE
	R.PDCCH.5-2.1 TDD
	TDLA30-75
	2x2 Low
	1
	-1.6



< Unchanged sections omitted >
7.3.2.2.2.4.4	Test requirement
Table 7.3.2.2.2.4.4-1 defines the primary level settings.
For the parameters specified in Table 7.3.2.2.2.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 7.3.2.2.2.4.4-1.
Table 7.3.2.2.2.4.4-1: Test requirements with 120 kHz SCS
	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNRBB (dB)

	2-1
	100 MHz
	60
	1
	8 CCE
	R.PDCCH.5-1.3 TDD 
	TDLA30-75
	2x2 Low
	1
	3.2

	2-2
	100 MHz
	60
	2
	16 CCE
	R.PDCCH.5-2.1 TDD
	TDLA30-75
	2x2 Low
	1
	0.2



< Unchanged sections omitted >
[bookmark: _Toc27479567][bookmark: _Toc36058755][bookmark: _Toc44067678][bookmark: _Toc52716605][bookmark: _Toc58239257][bookmark: _Toc68246844]8	CSI reporting requirements (Radiated requirements)
[bookmark: _Toc27479568][bookmark: _Toc36058756][bookmark: _Toc44067679][bookmark: _Toc52716606][bookmark: _Toc58239258][bookmark: _Toc68246845]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 be pre-configured with UL Tx diversity schemes disabled to account for single polarization System Simulator (SS) in the test environment. The UE under test may transmit with dual polarization.
[bookmark: _Toc27479569][bookmark: _Toc36058757][bookmark: _Toc44067680][bookmark: _Toc52716607][bookmark: _Toc58239259][bookmark: _Toc68246846]8.1.1	Applicability of requirements
[bookmark: _Toc21338294][bookmark: _Toc29808402][bookmark: _Toc36058758][bookmark: _Toc44067681][bookmark: _Toc52716608][bookmark: _Toc58239260][bookmark: _Toc68246847]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.
[bookmark: _Toc36058759][bookmark: _Toc21338295][bookmark: _Toc29808403]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.
[bookmark: _Toc44067682][bookmark: _Toc52716609][bookmark: _Toc58239261][bookmark: _Toc68246848]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: _Toc21338296][bookmark: _Toc29808404][bookmark: _Toc36058760][bookmark: _Toc44067683][bookmark: _Toc52716610][bookmark: _Toc58239262][bookmark: _Toc68246849]8.1.1.3	Applicability of requirements for optional UE features
[bookmark: _Toc21338297][bookmark: _Toc29808405][bookmark: _Toc36058761][bookmark: _Toc44067684][bookmark: _Toc52716611][bookmark: _Toc58239263][bookmark: _Toc68246850]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
	



8.1.1_1	Applicability of test requirements due to maximum achievable SNR
The current assumption of maximum testable SNRBB for PC3, Quiet Zone size ≤ 30 cm under fading conditions is specified in Table 7.1.1_1-1.
The current assumption of maximum testable SNRBB for indirect farfield (IFF), PC3, Quiet Zone size ≤ 30 cm without fading conditions is specified in Table 8.1.1_1-1.
Table 8.1.1_1-1: Current assumption of maximum testable SNRBB without fading
	Operating Band / Frequency
	Maximum testable SNRBB (dB)

	
	CHBW 50 MHz
	CHBW 100 MHz
	CHBW 200 MHz

	n257 mid
	[28.7]
	[25.5]
	[22.5]

	n258 mid
	[28.7]
	[25.5]
	[22.5]

	n259 mid
	TBD
	TBD
	TBD

	n260 mid
	TBD
	TBD
	TBD

	n261 mid
	[28.7]
	[25.5]
	[22.5]



Based on the current assumption of maximum testable SNRBB, the applicability of test points is defined in Table 8.1.1_1-1 for indirect farfield (IFF), PC3, Quiet Zone size ≤ 30 cm under fading conditions.
Table 8.1.1_1-1: Current assumption of maximum testable SNRBB
	Test Case
	Test point
	CHBW / MHz
	Fading
	SNR test requirement
	Test Point Applicability

	
	
	
	
	
	n257
	n258
	n259
	n260
	n261

	8.2.2.2.1.1
	1
	100
	No
	9
	x
	x
	TBD
	TBD
	x

	
	2
	100
	No
	15
	x
	x
	TBD
	TBD
	x

	8.2.2.2.2.1
	1
	100
	Yes
	7+TT
	TBD
	TBD
	TBD
	TBD
	TBD

	
	2
	100
	Yes
	13+TT
	TBD
	TBD
	TBD
	TBD
	TBD

	8.4.2.2.1
	1
	100
	Yes
	0
	x
	x
	TBD
	TBD
	x

	
	2
	100
	Yes
	16
	x
	x
	TBD
	TBD
	x

	
	3
	100
	Yes
	16
	x
	x
	TBD
	TBD
	x



< Unchanged sections omitted >
[bookmark: _Toc27479577][bookmark: _Toc36058769][bookmark: _Toc44067692][bookmark: _Toc52716619][bookmark: _Toc58239271]8.2.2.2.1.1	2Rx TDD FR2 periodic CQI reporting under AWGN performance for both SA and NSA
Editor's Note: The following aspects are pending further analysis:
-	The maximum testable SNRBB for IFF based Test System for n259 is TBD.
-	Test 1 is not testable for FR2b with the current assumption of maximum testable SNRBB
Current assumption of maximum testable SNRBB for IFF based Test System for FR2a: [19.2] dB, FR2b: [7.3 dB], FR2c: TBD.
Test 1 is fully testable for FR2a, FR2b for 100MHz CBW.
< Unchanged sections omitted >
8.2.2.2.1.1.3	Minimum requirement for periodic CQI reporting
The purpose is to verify that the reported CQI values are in accordance with the CQI definition given in TS 38.214 [12]. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
For the parameters specified in Table 8.2.2.2.1.1.3-1, and using the downlink physical channels specified in Annex C.5.1, the minimum requirements are specified by the following:
a)	the reported CQI value shall be in the range of ±1 of the reported median more than 90% of the time;
b)	if the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
Table 8.2.2.2.1.1.3-1 Test parameters
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Duplex Mode
	
	TDD

	TDD Slot Configuration
	
	FR2.120-2 Annex A.1.3

	 SNRBB
	 dB
	8
	9
	14
	15

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×2 with static channel specified in Annex B.1

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	8

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	13

	
	CSI-RS
periodicity and offset
	slot
	8/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	fd-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	6

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	8/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(8, 13)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	8/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	111111111

	CSI-Report periodicity and offset
	slot
	8/3

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	8.375

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-1, TBS.1-2



[bookmark: _Toc27479578][bookmark: _Toc36058770][bookmark: _Toc44067693][bookmark: _Toc52716620][bookmark: _Toc58239272]8.2.2.2.2	CQI reporting under fading conditions
[bookmark: _Toc27479579][bookmark: _Toc36058771][bookmark: _Toc44067694][bookmark: _Toc52716621][bookmark: _Toc58239273]8.2.2.2.2.1	2Rx TDD FR2 aperiodic CQI reporting under fading performance for both SA and NSA
Editor's Note: This clause is incomplete. The following aspects are either missing or not yet determined:
-	Annex for measurement uncertainty and test tolerance is TBD
-	The maximum testable SNRBB for IFF based Test System for n259 is TBD
-	Testability of Tests is TBD due to unknown TT
Current assumption of maximum testable SNRBB for IFF based Test System for FR2a: [19.2] dB, FR2b: [7.3 dB], FR2c: TBD.
< Unchanged sections omitted >
8.2.2.2.2.1.4	Test Requirements

Table 8.2.2.2.2.1.3-1 Test parameters
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Duplex Mode
	
	TDD

	TDD Slot Configuration
	
	FR2.120-2 Annex A.1.3

	SNRBB
	 dB
	6+TT
	7+TT
	12+TT
	13+TT

	Propagation channel
	
	TDLA30-35

	Antenna configuration
	
	2×2
ULA High

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	8

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	13

	
	CSI-RS
interval and offset
	slot
	8/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	fd-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	6

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	13

	
	NZP CSI-RS-timeConfig
interval and offset
	slot
	Not configured

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(8, 13)

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	111111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	6

	CSI request
	
	1 in slots i, where mod(i, 8) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	1.375

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-1, TBS.1-1

	Note 1:	TT = TBD



< Unchanged sections omitted >
[bookmark: _Toc44067705][bookmark: _Toc52716632][bookmark: _Toc58239284]8.4.2.2.1	2Rx TDD FR2 RI reporting for both SA and NSA
Editor's Note: This clause is incomplete. The following aspects are either missing or not yet determined:
-	Annex for measurement uncertainty and test tolerance is TBD
-	The maximum testable SNRBB for IFF based Test System for n259 is TBD	
Current assumption of maximum testable SNRBB for IFF based Test System for FR2a: [19.2] dB, FR2b: [7.3 dB], FR2c: TBD.

< Unchanged sections omitted >
8.4.2.2.1.3	Minimum requirement
The minimum performance requirement in Table 8.4.2.2.1-2 is defined as
a)	The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;
b)	The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;
For the parameters specified in Table 8.4.2.2-1, and using the downlink physical channels specified in Annex C.2.2, the minimum requirements are specified in Table 8.4.2.2.1-2.

Table 8.4.2.2.1-1: RI Test (TDD)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	100
	100
	100

	Subcarrier spacing
	kHz
	120
	120
	120

	Duplex Mode
	
	TDD
	TDD
	TDD

	TDD Slot Configuration
	
	FR1.120-2
	FR1.120-2
	FR1.120-2

	SNR 
	dB
	0
	16
	16

	Propagation channel
	
	TDLA30-35
	TDLA30-35
	TDLA30-35

	Antenna configuration
	
	ULA Low 2x2
	ULA Low 2x2
	XP High 2x2

	Beamforming Model
	
	As defined in Annex B.4.1
	As defined in Annex B.4.1
	As defined in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 4, (8,-)
	Row 4, (8,-)
	Row 4, (8,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)
	(13,-)
	(13,-)

	
	CSI-RS
interval and offset
	slot
	8/1
	8/1
	8/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Aperiodic
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	2
	2
	2

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3 (6,-)
	Row 3 (6,-)
	Row 3 (6,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)
	(13,-)
	(13,-)

	
	NZP CSI-RS-timeConfig
interval and offset
	slot
	Not configured
	Not configured
	Not configured

	
	aperiodicTriggeringOffset
	
	0
	0
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 1
	Pattern 1
	Pattern 1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(8,13)
	(8,13)
	(8,13)

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured
	Not configured
	Not configured

	ReportConfigType
	
	Aperiodic 
	Aperiodic
	Aperiodic

	CQI-table
	
	Table 1
	Table 1
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured
	not configured
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured
	not configured
	not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband
	Wideband

	pmi-FormatIndicator
	
	Wideband
	Wideband
	Wideband

	Sub-band Size
	RB
	8
	8
	8

	csi-ReportingBand
	
	111111111
	111111111]
	111111111

	CSI-Report interval and offset
	slot
	Not configured
	Not configured
	Not configured

	Aperiodic Report Slot Offset
	
	7
	7
	7

	CSI request
	
	1 in slots i, where mod(i, 8) = 1, otherwise it is equal to 0
	1 in slots i, where mod(i, 8) = 1, otherwise it is equal to 0
	1 in slots i, where mod(i, 8) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1
	1
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	N/A
	N/A
	N/A

	
	CodebookSubsetRestriction
	
	
010000 for fixed rank 2,
010011 for following rank
	000011 for fixed rank 1,
010011 for following rank
	000011 for fixed rank 1,
010011 for following rank

	
	RI Restriction
	
	N/A
	N/A
	N/A

	Physical channel for CSI report
	
	PUSCH
	PUSCH
	PUSCH

	CQI/RI/PMI delay 
	ms
	1.375
	1.375
	1.375

	Maximum number of HARQ transmission
	
	1
	1
	1

	RI Configuration
	
	Fixed RI = 2 and follow RI
	Fixed RI = 1 and follow RI
	Fixed RI = 1 and follow RI



Table 8.4.2.2.1-2: Minimum requirement (TDD)
	
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05
	1.05

	2
	1.0
	N/A
	N/A



The normative reference for this requirement is TS 38.101-4 [5] clause 8.4.2.2.
< Unchanged sections omitted >
8.4.2.2.1.5	Test Requirements
Table 8.4.2.2.1.5-1: Test Requirement (TDD)
	
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05+TT
	1.05+TT

	2
	1.0+TT
	N/A
	N/A



< End of changes >

