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[bookmark: _Toc75790138]7.1.1_1	Applicability of test requirements due to maximum achievable SNR
Editor’s note: The applicability of test requirements with a modulation above 64 QAM is FFS.
Table 7.1.1_1-1 specifies the current assumption of maximum testable SNRBB for indirect farfield (IFF), PC3, Max device size ≤ 30 cm under fading conditions.
Table 7.1.1_1-1: maximum testable SNRBB under fading conditions for modulations up to 64 QAM
	Operating Band / Frequency
	Maximum testable SNRBB (dB)

	
	CHBW 50 MHz
	CHBW 100 MHz
	CHBW 200 MHz

	n257 mid
	30.6
	27.5
	24.4

	n258 mid
	30.6
	27.5
	24.4

	n259 mid
	20.4
	17.2
	14.1

	n260 mid
	24.4
	21.2
	18.2

	n261 mid
	30.6
	27.5
	24.4


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, Max device size size ≤ 30 cm under fading conditions.
Table 7.1.1_1-2: Testability of test requirements due to maximum achievable SNR per band
	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
	x
	x
	x

	
	1-2
	100
	Yes
	3.6
	x
	x
	x
	x
	x

	
	1-3
	100
	Yes
	14.2
	x
	x
	x
	x
	x

	
	2-1
	100
	Yes
	5.8
	x
	x
	x
	x
	x

	
	2-2
	100
	Yes
	16.0
	x
	x
	x
	x
	x

	
	2-3
	50
	Yes
	15.7
	x
	x
	x
	x
	x

	
	2-4
	200
	Yes
	15.8
	x
	x
	-
	x
	x

	
	2-5
	50
	Yes
	16
	x
	x
	x
	x
	x

	
	2-6
	100
	Yes
	20.3
	x
	x
	-
	x
	x

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

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

	7.2.2.2.2_1
	1-1
	100
	Yes
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	7.2.2.2.3_1
	1-1
	100
	Yes
	3.1
	x
	x
	x
	x
	X

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

	
	1-2
	100
	Yes
	4.3
	x
	x
	x
	x
	x

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

	
	2-2
	100
	Yes
	0.2
	x
	x
	x
	x
	x

	7.3.2.2.3
	1-1
	100
	Yes
	4.7
	x
	x
	x
	x
	x

	7.5.1
	-
	100
	No
	NA
	X
	X
	X
	X
	X

	
	-
	200
	No
	NA
	X
	X
	X
	X
	X

	
	-
	400
	No
	NA
	TBD
	TBD
	TBD
	TBD
	TBD

	7.5A.1
	-
	BWagg  200
	No
	NA
	X
	X
	X
	X
	X

	
	-
	BWagg  200
	No
	NA
	TBD
	TBD
	TBD
	TBD
	TBD




<Several sections skipped>
7.5A.1	FR2 Sustained downlink data rate performance for carrier aggregation
7.5A.1.1	FR2 SDR performance for CA 
7.5A.1.1	Test Purpose
The purpose of the test is to verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received packets corresponding to the maximum data rate indicated by UE capabilities. The sustained downlink data rate shall be verified in terms of the success rate of delivered PDCP SDU(s) by Layer 2. The test case below specifies the RF conditions and the required success rate of delivered TB by Layer 1 to meet the sustained data rate requirement.
7.5A.1.2	Test Applicability
This test applies to all types of NR UE release 15 and forward supporting 2DLCA.
7.5A.1.3	Minimum conformance requirements
Same as 7.5.1.3
7.5A.1.4	Test description
7.5A.1.4.1	Initial conditions
1.	Connect the SS  to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.1 for TE diagram (without fader and AWGN) and clause A.3.2.2 for UE diagram.
2.	The parameter settings for the NR cell are initially set up according to Table 7.5.1.3-1 as appropriate.
3.	Downlink signals for the NR cell are initially set up according to Annexes C.0, C.1, C.2, C.3.1, and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions for the NR cell are set according to Annex B.1.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR with Connected without release On, Test Loop Function On with UE Test Loop Mode A with UL_PDCP_SDU_SIZE = 0 according to TS 38.508-1 [6] clause 4.5.4. Message content are defined in clause 7.5.1.4.3.
6.  Configure SCC according to Annex C.0, C.1 and C.2 for all downlink physical channels.
7.	The SS shall configure SCC as per TS 38.508-1 [6] clause 5.5.1. 
8.	SS activates SCC by sending the activation MAC-CE (Refer TS 38.321 [18], clauses 5.9, 6.1.3.10). Wait for at least 1 second (Refer TS 38.133[19], clause9.3).
9.	SS shall transmit UECapabilityEnquiry message.
10.	The UE shall transmit UECapabilityInformation message.
11.	Using the UE capabilities advertised in the UE-CapabilityRAT-Container of the type UE-NR-Capability, and the procedure outlined in 7.5.1.3 determine one set of parameters that would provide the largest data rate.
12.	Setup up the NR cells using these parameters for the test.
13.	Configure the TBsize, DL RMC, UL RMC, PDCP size from Annex A.3.2_1 and Annex A.2.2 for UL as appropriate.
7.5A.1.4.2	Test procedure
1.	SS configures T-reordering timer to be infinity.
2.	SS sends a PDCP reestablishment via RRC Reconfiguration message requesting for PDCP Status Report.
3.	SS sets the counters NDL_newtx NDL_retx to 0.
4.	For each new DL HARQ transmission the SS generates sufficient PDCP SDUs (max PDCP SDU size and minimum  number of consecutive PDCP SDUs) to fill up the TB on both PCC and SCC in accordance with Annex A.3.2_1. The SS ciphers the PDCP SDUs, concatenates the resultant PDCP PDUs to form an RLC PDU and then a MAC PDU. The SS transmits the MAC PDU. The SS increments then NDL_newtx by one
5.	If PHY requests a DL HARQ retransmission, the SS performs a HARQ retransmission and increments NDL_retx by one.
6.	Steps 5 to 6 are repeated at every TTI for at least 300 frames and the SS waits for 300ms to let any HARQ retransmissions and RLC retransmissions to finish.
7.	SS sends a PDCP reestablishment via RRC Reconfiguration message requesting for PDCP Status Report.
8.	The SS calculates the TB success rate as A = 100%* NDL_correct_rx / (NDL_newtx + NDL_retx).
10.	SS computes the PDCP SDU loss by looking into the FMC and Bitmap field in the PDCP Status Report. PDCP SDU loss B = COUNT reported in the Bitmap field of PDCP Stata Report.
11.	The UE passes the test if A ≥  85% TB success rates and B = 0.
Note 1:	In case of RLC PDU retransmission, the number of new required PDCP SDUs is as many as to fill the rest of TB.
7.5A.1.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 5.4.2 with the following exceptions
Table 7.5A.1.4.3-0: CLOSE UE TEST LOOP (in the preamble)
	Derivation Path: 38.509 clause 6.3.1

	Information Element
	Value/remark
	Comment
	Condition

	Protocol discriminator
	1 1 1 1
	
	

	Skip indicator
	0 0 0 0
	
	

	Message type
	1 0 0 0 0 0 0 0
	
	

	UE test loop mode
	0 0 0 0 0 0 0 0
	UE test loop mode A
	

	UE test loop mode A LB setup
	
	
	

	  Length of UE test loop mode A LB setup list in bytes
	0 0 0 0 0 0 1 1
	Length of one LB setup DRB (3 bytes)
	

	  LB setup DRB
	0 0 0 0 0 0 0 0,
0 0 0 0 0 0 0 0,
0 0 Q5 Q4 Q3 Q2 Q1 Q0
	UL PDCP SDU size = 0
Q5 = 1 (for NR Data Radio Bearers)
Q4..Q0 = Data Radio Bearer identity number -1 for the radio bearer. See 38.509 clause 6.3.1
	

	UE test loop mode B LB setup
	Not present
	
	



Table 7.5A.1.4.3-1: RadioBearerConfig
	Derivation Path: TS 38.508-1 [6], clause 4.6.3-132

	Information Element
	Value/remark
	Comment
	Condition

	RadioBearerConfig ::= SEQUENCE {
	
	
	

	drb-ToAddModList SEQUENCE (SIZE (1..maxDRB)) OF SEQUENCE {
	1 entry
	
	 DRB1

	    cnAssociation CHOICE {
	
	
	

	      sdap-Config
	 SDAP-Config
	
	

	    }
	
	
	

	    drb-Identity
	DRB-Identity using condition DRB1
	
	

	    reestablishPDCP
	true
	
	DRB1 AND Re-establish_PDCP

	    pdcp-Config
	PDCP-Config
	
	

	  }
	
	
	



Table 7.5A.1.4.3-2: PDCP-Config
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-99

	Information Element
	Value/remark
	Comment
	Condition

	PDCP-Config ::= SEQUENCE {
	
	
	

	  drb SEQUENCE {
	
	
	

	    discardTimer
	infinity
	
	

	    pdcp-SN-Size-UL
	len18bits
	
	

	    pdcp-SN-Size-DL
	len18bits
	
	

	    headerCompression CHOICE {
	
	
	

	      notUsed
	Null
	
	

	      }
	
	
	

	    integrityProtection
	Not present
	
	

	    statusReportRequired
	true
	
	

	    outOfOrderDelivery
	Not present
	
	

	    }
	
	
	

	  t-Reordering
	Not present
	
	

	}
	
	
	



7.5A.1.5	Test requirement
The TB success rate of greater than 85% with no PDCP SDU loss shall be sustained during at least 300 frames on each CC.
<Several sections skipped>
[bookmark: _Toc44067873][bookmark: _Toc52716800][bookmark: _Toc58239452][bookmark: _Toc68247043][bookmark: _Toc75790360]F.2.1.2	Measurement of Demod Performance requirements
This clause defines the maximum test system uncertainty for Demod Performance requirements. The maximum test system uncertainty allowed for the measurement uncertainty contributors are defined in Table F.2.1.2-1.
Table F.2.1.2-1: Maximum measurement uncertainty values for the test system for FR2 (up to 40 GHz) and Channel BW ≤ 400 MHz
	MU contributor
	Unit
	Value
	Comment

	AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWconfig
	dB
	±3.6
	

	gNB emulator Signal to noise ratio uncertainty
	dB
	±0.3
	

	Impact on non-ideal isolation between branches for the wireless cable mode
	dB
	0.60 for Rank1
0.45 for Rank2
	Systematic uncertainty

	Fading profile power uncertainty 
	dB
	±0.5 for 1Tx
±0.7 for 2Tx
	

	SNR uncertainty due to finite test time
	dB
	±0.3 for PDSCH and doppler < 100Hz
0.0 for PDSCH and doppler ≥
±0.4 for PDCCH
	



The maximum test system uncertainty for test cases defined in section 7 is defined in Table F.2.1.2-2.
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 forward)
	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

	7.3.2.2.3	2Rx TDD FR2 PDCCH 1 Tx antenna performance for power saving
	1Tx, rank1:
± 1.74 dB
	Same as 7.3.2.2.1

	7.5.1	FR2 Sustained downlink data rate performance for single carrier
	Downlink absolute power uncertainty (including beam peak search , averaged over BWConfig ± 5.19 dB
	Downlink absolute power uncertainty (including beam peak search error) is one of the factors used to determine the max testable SNR for a given Test System as listed in sheet “Mode2 100MHz” in 38.521-4 Spreadsheet - Demod SNR range calculator V3.xlsx of TR 38.903

	7.5A.1.1	FR2 SDR performance for CA
	Maximum aggregated BW  400MHz, same as 7.5.1
Maximum aggregated BW  400MHz, TBD
	Same as 7.5.1

	9.4B.1.2	Sustained downlink data rate performance for EN-DC including FR2 NR carrier
	Downlink absolute power uncertainty (including beam peak search , averaged over BWConfig ± 5.19 dB
	Downlink absolute power uncertainty (including beam peak search error) is one of the factors used to determine the max testable SNR for a given Test System as listed in sheet “Mode2 100MHz” in 38.521-4 Spreadsheet - Demod SNR range calculator V3.xlsx of TR 38.903 



<Several sections skipped>
[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 forward)
	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

	7.3.2.2.3	2Rx TDD FR2 PDCCH 1 Tx antenna performance for power saving
	SNRs as specified
	1Tx, rank1:
1.7 dB
	Formula: SNR + TT
T-put limit unchanged

	7.5.1	FR2 Sustained downlink data rate performance for single carrier
	Power level as applied in the test procedure
	No test tolerance applied
	T-put limit unchanged

	7.5A.1.1	FR2 SDR performance for CA
	Same as 7.5.1
	Same as 7.5.1
	Same as 7.5.1

	9.4B.1.2	Sustained downlink data rate performance for EN-DC including FR2 NR carrier
	Indirect far field (IFF) with 30cm QZ, PC3, 100MHz CHBW
Downlink power 
n257, n261: -79.5 dBm/120 kHz
n258: -79.2 dBm/120 kHz
	No test tolerance applied
	T-put limit unchanged



