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<Start of change 1>
[bookmark: _Toc75790138]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

	7.2.2.2.1_3
	1-4
	50
	Yes
	22.0
	TBD
	TBD
	TBD
	TBD
	TBD

	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



<End of change 1>

<Start of change 2>
[bookmark: _Toc27479555][bookmark: _Toc36058743][bookmark: _Toc44067666][bookmark: _Toc52716593][bookmark: _Toc58239241][bookmark: _Toc68246828][bookmark: _Toc75790144]7.2.2.2.1	2Rx TDD FR2 PDSCH mapping Type A performance
7.2.2.2.1_0	Minimum conformance requirements
For PDSCH Type-A scheduling, the requirements are specified in Table 7.2.2.2.1_0-3, 7.2.2.2.1_0-4 and 7.2.2.2.1_0-5, with the addition of the parameters in Table 7.2.2.2.1_0-2 and the downlink physical channel setup according to Annex C.5.1. The purpose is to verify the performance of PDSCH Type-A scheduling.
The test purposes are specified in Table 7.2.2.2.1_0-1.
Table 7.2.2.2.1_0-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs and number of MIMO layers
	1-1, 1-3, 1-4, 2-1, 2-2, 2-3, 2-4, 2-5, 2-6

	Verify the PDSCH mapping Type A HARQ soft combining performance under 2 receive antenna conditions.
	1-2

	Verify the PDSCH mapping Type A enhanced performance requirement Type 1 under 2 receive antenna conditions and with 2 MIMO layers.
	3-1



Table 7.2.2.2.1_0-2: Test Parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	CSI-RS for tracking
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	For Test 1-1 and 1-2: 
3 for CSI-RS resource 1 and 3
7 for CSI-RS resource 2 and 4

	
	CSI-RS offset
	Slots
	For Test 1-2: 
82 for CSI-RS resource 1 and 2
83 for CSI-RS resource 3 and 4

	PDCCH configuration
	Number of PDCCH candidates and aggregation levels
	
	1/AL4 for Test 1-4 and 2-3
1/AL8 for other tests

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	Specific to each Reference channel as defined in A.3.2.2

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	WB for 1-1,
2 for other tests

	
	Resource allocation type
	
	Test 2-1: Type 1 with start RB = 30, LRBs = 6
Other tests: Type 0

	
	RBG size
	
	Test 2-1: N/A
Other tests: Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	8 for Test 1-1, 1-3, 1-4, 2-2, 2-4
10 for Test 2-1, 2-3, 2-5, 2-6, 3-1
16 for Test 1-2

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	As defined in Annex A.1.3



Table 7.2.2.2.1_0-3: Minimum performance 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
	-0.4

	1-2
	R.PDSCH.5-2.1 TDD
	100/120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x2 ULA Low
	30
	1.7

	1-3
	R.PDSCH.5-3.1TDD
	100/120
	64QAM, 0.46
	FR2.120-1
	TDLA30-300
	2x2 XPL Med
	70
	12.4

	1-4
	R.PDSCH.5-10.1 TDD
	50/120
	256QAM
0.67
	FR2.120-1
	TDLD30-75
	2x2 ULA Low
	70
	20.2



<Unchanged part skipped>
7.2.2.2.1_3	2Rx TDD FR2 PDSCH mapping Type A performance - 2x2 MIMO with 256QAM for SA and NSA (Rel-16 and foward)
7.2.2.2.1_3.1	Test Purpose
Verify the PDSCH mapping Type A normal performance with different channel models, MCSs and number of MIMO layers.
7.2.2.2.1_3.2	Test Applicability
This test applies to all types of NR UE release 16 and forward supporting 256QAM for PDSCH.
This test also applies to all types of EUTRA UE release 16 and forward supporting EN-DC and NR 256QAM for PDSCH.
7.2.2.2.1_3.3	Test Description
Same test description as in clause 7.2.2.2.1_1.3 with following exception:
-	Table 7.2.2.2.1_3.4-1 instead of Table 7.2.2.2.1_1.4-1
7.2.2.2.1_3.3.1	Message contents
Message contents are according to TS 38.508-1 [6] clause 5.4.2 with the following exceptions:
7.2.2.2.1_3.3.1_1	Message exceptions for SA
Same as 7.2.2.2.1_1.3.3_1 with following exceptions:
Table 7.2.2.2.1_3.3.1_1-1: SchedulingRequestResourceConfig
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-157

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequestResourceConfig ::= SEQUENCE {
	
	
	

	  periodicityAndOffset CHOICE {
	
	
	

	    Sl80
	7
	
	Test 1-4

	  }
	
	
	

	}
	
	
	



Table 7.2.2.2.1_3.3.1_1-2: SearchSpace
	Derivation Path: TS 38.508-1 Table 4.6.3-162

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel1
	n0
	
	

	    aggregationLevel2
	n0
	
	

	    aggregationLevel4
	n1
	AL4
	Test 1-4

	    aggregationLevel8
	n0
	
	

	    aggregationLevel16
	n0
	
	

	  }
	
	
	

	}
	
	
	



Table 7.2.2.2.1_3.3.1_1-3: PDSCH-Config
	Derivation Path: TS 38.508-1 Table 5.4.2.0-26 with condition DEMOD_FR2

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	  mcs-Table
	qam256
	
	Test 1-4

	}
	
	
	



Table 7.2.2.2.1_3.3.1_1-4: PDSCH-ServingCellConfig
	Derivation Path: TS 38.508-1 Table 5.4.2.0-25 with condition DEMOD_FR2

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ServingCellConfig ::= SEQUENCE {
	
	
	

	  nrofHARQ-ProcessesForPDSCH
	8
	
	Test 1-4

	}
	
	
	




7.2.2.2.1_3.3.1_2	Message exceptions for NSA
Same as 7.2.2.2.1_3.3.1_1.
7.2.2.2.1_3.4	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_3.4-1 for the specified SNR including test tolerances for all throughput tests.
Table 7.2.2.2.1_3.4-1: Test Requirement for Rank 1 (FRC) for 256QAM
	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)

	1-4
	R.PDSCH.5-10.1 TDD
	50/120
	256QAM
0.67
	FR2.120-1
	TDLD30-75
	2x2 ULA Low
	70
	22.0



<End of change 2>

<Start of change 3>
[bookmark: _Toc44067873][bookmark: _Toc52716800][bookmark: _Toc58239452][bookmark: _Toc68247043][bookmark: _Toc75790360]F.2.1.2	Measurement of Demod Performance requirements
<Unchanged part skipped>
Table F.2.1.2-2: Maximum test system uncertainty for FR2 demodulation performance test cases
	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	7.2.2.2.1_1	2Rx TDD FR2 PDSCH mapping Type A performance - 2x2 MIMO with baseline receiver for SA and NSA
	2Tx, Rank 1:
± 1.82 dB for Doppler < 100 Hz
± 1.78 dB for Doppler ≥100 Hz


2Tx, Rank 2:
± 1.67 dB for Doppler < 100Hz
± 1.63 dB for Doppler ≥100 Hz
	Overall system uncertainty for fading conditions comprises four quantities:
1. gNB emulator Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
4. SNR uncertainty due to finite test time
5. Impact on non-ideal isolation between branches for the wireless cable mode
gNB emulator SNR

Items 1, 2, 3 and 4 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.
Test System uncertainty = SQRT (gNB emulator Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + SNR uncertainty due to finite test time2
) + Impact on non-ideal isolation between branches for the wireless cable mode

gNB emulator Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB
AWGN flatness and signal flatness ±3.6 dB
SNR uncertainty due to finite test time ±0.3 dB for doppler < 100Hz, otherwise 0 dB
Impact on non-ideal isolation between branches for the wireless cable mode 0.60 dB for Rank1, 0.45 dB for Rank2

	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
	2Tx, Rank 2:
± 1.67 dB for Doppler < 100Hz
± 1.63 dB for Doppler ≥ 100Hz
	Same as 7.2.2.2.1_1

	7.2.2.2.1_3	2Rx TDD FR2 PDSCH mapping Type A performance - 2x2 MIMO with 256QAM for SA and NSA (Rel-16 and foward)
	2Tx, Rank 1:
± 1.82 dB for Doppler < 100 Hz
	Same as 7.2.2.2.1_1

	7.3.2.2.1	2Rx TDD FR2 PDCCH 1 Tx antenna performance for both SA and NSA
	1Tx, rank1:
± 1.74 dB
	Overall system uncertainty for fading conditions comprises four quantities:
1. gNB emulator Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
4. SNR uncertainty due to finite test time
5. Impact on non-ideal isolation between branches for the wireless cable mode
gNB emulator SNR

Items 1, 2, 3 and 4 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.
Test System uncertainty = SQRT (gNB emulator Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2 + SNR uncertainty due to finite test time2
) + Impact on non-ideal isolation between branches for the wireless cable mode

gNB emulator Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB for 1Tx, ±0.7 dB for 2Tx
AWGN flatness and signal flatness ±3.6 dB
SNR uncertainty due to finite test time ±0.4 dB 
Impact on non-ideal isolation between branches for the wireless cable mode 0.6 for Rank1 and 0.45 for rank2

	7.3.2.2.2	2Rx TDD FR2 PDCCH 2 Tx antenna performance for both SA and NSA
	2Tx, rank1:
± 1.84 dB
	Same as 7.3.2.2.1



<End of change 3>

<Start of change 4>
[bookmark: _Toc44067878][bookmark: _Toc52716805][bookmark: _Toc58239457][bookmark: _Toc68247048][bookmark: _Toc75790365]F.2.3.2	Measurement of Demod Performance requirements
The derivation of the test requirements for the test cases in section 7 is defined in Table F.2.3.2-1.
Table F.2.3.2-1: Derivation of Test Requirements (FR2 demodulation performance tests)
	Test
	Minimum Requirement in TS 38.101-4
	Test Tolerance
(TT)
	Test Requirement in TS 38.521-4

	7.2.2.2.1_1	2Rx TDD FR2 PDSCH mapping Type A performance - 2x2 MIMO with baseline receiver for SA and NSA
	SNRs as specified
	2Tx, Rank 1:
1.8 dB 

2Tx, Rank 2:
1.7 dB for doppler < 100Hz
1.6 dB otherwise

	Formula: SNR + TT
T-put limit unchanged

	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
	SNRs as specified
	2Tx, Rank 2:
1.7 dB for doppler < 100Hz
1.6 dB otherwise

	Formula: SNR + TT
T-put limit unchanged

	7.2.2.2.1_3	2Rx TDD FR2 PDSCH mapping Type A performance - 2x2 MIMO with 256QAM for SA and NSA (Rel-16 and foward)
	SNRs as specified
	2Tx, Rank 1:
1.8 dB
	Formula: SNR + TT
T-put limit unchanged

	7.3.2.2.1	2Rx TDD FR2 PDCCH 1 Tx antenna performance for both SA and NSA
	SNRs as specified
	1Tx, rank1:
1.7 dB 
	Formula: SNR + TT
T-put limit unchanged

	7.3.2.2.2	2Rx TDD FR2 PDCCH 2 Tx antenna performance for both SA and NSA
	SNRs as specified
	2Tx, rank1:
1.8 dB 
	Formula: SNR + TT
T-put limit unchanged



<End of change 4>
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