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<Start of modified section 1>
G.5	Statistical Testing of NR sidelink Performance Requirements – Non concurrent
G.5.1	General
To test PSCCH or PSSCH performance requirements the UE under test is required to send sidelink HARQ feedback on PSFCH based on corresponding PSSCH reception when PSFCH is configured in resource pool and sidelink HARQ function is enabled. The SS can use the PSFCH sent by the UE under test to determine a Pass or Fail decision. See G.5.2 for more details.
To test PSFCH performance requirements. PSFCH should be configured in resource pool and sidelink HARQ function should be enabled. The UE under test is required to keep sending PSSCH transport blocks when test loop function mode E (transmit mode) is activated as specified in TS 38.509 [22]. The SS shall sends appropriate sidelink HARQ feedback on PSFCH corresponds to each PSSCH. The UE shall retransmit PSSCH if it receives NACK on corresponding PSFCH. The SS can use the re-transmission sent by the UE under test to determine a Pass or Fail decision. See G.5.3 for more details.
The system simulator (SS) sends NR sidelink packets or PSFCH to the UE under test. The number of packets or PSFCH sent by the SS is predefined by the test time in G.5.4, G.5.5 and G.5.6 for requirements with PSSCH throughput, PSCCH miss-detection probability, and PSFCH miss-detection probability, respectively.
G.5.2	Test method for PSCCH/PSSCH performance using sidelink HARQ feedback
Test method described in this subclause applies to the UE supporting psfch-FormatZeroSidelink-r16.
Figure G.5.2-1 descriptively represents the course of a test based in two metrics: the noise-normalized test SNR and the performance session, represented in terms of fractional throughput. The SS counts the sidelink HARQ feedback samples sent by the UE under test during performance session and calculate the performance metrics based on them. This effectively results on the discard of early sidelink HARQ feedback that might take place between their initialization at State 4-A and the stabilized performance session. The test method is as follows:
1)	The UE is set on state 4-A with generic procedure parameters Test Loop Function = On according to TS 38.508-1 [6] clause 4.4A.2. The UE is configured as the receiving UE.
2)	Once the UE is operating on state 4-A, the SNR is set to the test SNR level and the scheduling of sidelink packets starts. This takes place during the test procedure stage. The SS receives every sidelink HARQ feedback sent by the UE under test and starts to count the number of ACK/NACK/DTX (for ACK/NACK HARQ) or NACK/DTX (for NACK-only HARQ).
3)	Once the scheduling of sidelink packets starts, the SS shall wait for a stability window of T=10 seconds before recoding the number of sidelink HARQ feedback sent by the UE under test.
4)	Upon expiration of the stability window, the SS shall recode the number of ACK/NACK/DTX (for ACK/NACK HARQ) or NACK/DTX (for NACK-only HARQ) sent by the UE under test (Time Point A in Figure G.5.2-1). Then the performance session starts.
5)	During the performance session the SS shall record the number of transmitted sidelink packets (PSCCH, PSSCH carrying SDAP SDU) starting in Time Point A and ending in Time Point B and keep counting the number of ACK/NACK/DTX (for ACK/NACK HARQ) or NACK/DTX (for NACK-only HARQ) sent by the UE under test. The performance session lasts for the Test Time defined in sections G.5.4 and G.5.5 for throughput and PSCCH miss-detection probability, respectively.
6)	Once the Test Time is completed the SS shall recode the number of ACK/NACK/DTX (for ACK/NACK HARQ) or NACK/DTX (for NACK-only HARQ) sent by the UE under test (Time Point B in Figure G.5.2-1) and then stop counting. The SS shall use the retrieved counter values at Time Point A and Time Point B, as well as the recorded number of transmitted sidelink packets (PSCCH, PSSCH and/or SDAP SDU) between Time Point A and Time Point B, to calculate the PSCCH probability of miss-detection, the PSSCH BLER and the SDAP SDU loss, respectively.
[image: ]
Figure G.5.2-1: Proposed Test Method for PSCCH/PSSCH performance using sidelink HARQ feedback
According to both the test method described in this section and Figure G.5.2-1, the PSCCH probability of miss-detection can be defined as follows when ACK/NACK HARQ or NACK-only HARQ is applied, respectively.


Similarly, we can define the PSSCH BLER as follows:


Finally, we can define the SDAP SDU loss as follows:

Where:
PMD = Probability of Miss-Detection
BLER = Block Error Rate
LossSDAP_SDU = SDAP SDU Loss rate
NACKCounter = number of NACK feedback recorded by the SS
DTXCounter = number of DTX observed by the SS
SDAP_SDUCounter = number of SDAP SDUs all of whose corresponding PSSCHs are correctly received (i.e. the SS receives positive acknowledgements on all corresponding PSFCHs)
T = 10 seconds stability window
PSCCHTransmitted = Transmitted number of PSCCH transport blocks counted by the SS
PSSCHTransmitted = Transmitted number of PSSCH transport blocks counted by the SS
STCH_SDUTransmitted = Transmitted number of STCH PDCP SDUs counted by the SS
MNAS = Minimum Number of Active Subframes, as per Table G.5.4-1 and Table G.5.5-1 for performance tests with throughput and probability of miss-detection, respectively
G.5.3	Test method for PSFCH performance
Figure G.5.2-1 descriptively represents the course of a test based in two metrics: the noise-normalized test SNR and the performance session, represented in terms of fractional throughput. The SS counts the re-transmissions samples sent by the UE under test during performance session and calculate the performance metrics based on them. This effectively results on the discard of early re-transmission that might take place between their initialization at State 4-A and the stabilized performance session. The test method is as follows:
1)	The UE is set on state 4-A with generic procedure parameters Test Loop Function = On according to TS 38.508-1 [6] clause 4.4A.2. The UE is configured as the transmitting UE.
2)	Once the UE is operating on state 4-A, the SNR is set to the test SNR level. This takes place during the test procedure stage. The SS receives and counts every PSCCH/PSSCH sent by the UE under test, then send ACK/NACK/DTX on corresponding PSFCH according to setting in test case.
3)	Once the test SNR level is set, the SS shall wait for a stability window of T=10 seconds before recoding the number of sidelink HARQ feedback sent by the UE under test.
4)	Upon expiration of the stability window, the SS shall recode the number of re-transmissions sent by the UE under test (Time Point A in Figure G.5.2-1). Then the performance session starts.
5)	During the performance session the SS shall record the number of transmitted sidelink HARQ feedback (ACK, NACK and DTX) starting in Time Point A and ending in Time Point B and keep counting the number of re-transmission sent by the UE under test. The performance session lasts for the Test Time defined in sections G.5.6 for PSFCH miss-detection probability, respectively.
6)	Once the Test Time is completed the SS shall recode the number of re-transmissions sent by the UE under test (Time Point B in Figure G.5.2-1) and then stop counting. The SS shall use the retrieved counter values at Time Point A and Time Point B, as well as the recorded number of transmitted sidelink HARQ feedbacks (ACK, NACK and DTX) between Time Point A and Time Point B, to calculate the PSFCH probability of miss-detection.
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Figure G.5.3-1: Proposed Test Method for PSFCH performance
According to both the test method described in this section and Figure G.5.3-1, the PSFCH probability of miss-detection can be defined as follows when ACK/NACK HARQ or NACK-only HARQ is applied, respectively.


When NACK-only HARQ is applied, the DTX to NACK probability defined in TS 38.101-4 [5] clause 11.1.5.1.1.2 can be defined as follows:

When ACK/NACK HARQ is applied, the success detection probability of ACK can be defined as as follows:

And the success detection probability of NACK/DTX can be defined as as follows:

Where:
PMD = Probability of Miss-Detection
PSD = Probability of success detection
ReTxACK = number of re-transmissions corresponding to the ACK sent by the SS.
ReTxNACK = number of re-transmissions corresponding to the NACK sent by the SS.
ReTxDTX = number of re-transmissions corresponding to the DTX sent by the SS.
NACKCounter = number of ACK feedback sent by the SS
NACKCounter = number of NACK feedback sent by the SS
DTXCounter = number of PSFCH occasions on which SS chooses to send nothing
T = 10 seconds stability window
MNAS = Minimum Number of Active Subframes, as per Table G.5.6-1 for PSFCH probability of miss-detection.
G.5.4	Test time for PSSCH performance requirements with throughput
The throughput requirements are tested in terms of PSSCH BLER. The maximum BLER requirement for all tests is 10%. The tests are performed in a variety of AWGN and fading propagation models. For each test in Table G.5.4-1 the test time (in subframes) is to be applied to the test method described in section G.5.2
[bookmark: _Hlk513713422]Table G.5.4-1: Minimum test time for PSSCH performance requirements with throughput
	Test
num.
	Performance Scenario
	Minimum Number of Active Subframes (MNAS)
	Minimum Number of Subframes (MNS)(Note 1)
	Test Time in Subframes
(Note 2)

	11.1.2-1
	R.PSSCH.2-1.1
1x2 Low
TDLA30-2700
	FFS
	FFS
	FFS

	11.1.2-2
	R.PSSCH.2-1.2
1x2 Low
TDLA30-1400
	FFS
	FFS
	FFS

	11.1.2-3
	R.PSSCH.2-1.3
1x2 Low
TDLA30-180
	FFS
	FFS
	FFS

	11.1.6-1
	R.PSSCH.2-1.4
1x2 Low
AWGN
2 PSSCH transmissions
	FFS
	FFS
	FFS

	11.1.7-1
	R.PSSCH.2-1.5
1x2 Low
AWGN
Number of PSSCH transmissions depends on UE capability
	FFS
	FFS
	FFS

	Note 1: The Minimum Number of Subframes is the total minimum number of subframes (active and inactive) required for this demodulation scenario and is derived from the MNAS, according to the resource pool configuration defined for each test case.
Note 2: The Test Time is based on the Minimum Number of Subframes (MNS) according to the formula:
Test Time in Subframes = 1000*CEIL(MNS/1000).



G.5.5	Test time for PSCCH performance requirements with miss-detection probability
The probability of miss-detection requirements are tested in terms of Probability of PSCCH miss-detection. The maximum Probability of PSCCH miss-detection for all tests is 1%. The tests are performed in a variety of Static, AWGN and fading propagation models. For each test in Table G.5.5-1 the Test Time in Subframes is to be applied to the test method described in section G.5.2.
[bookmark: _Hlk513713433]Table G.5.5-1: Minimum Test Time for PSCCH Performance Requirements with Probability of Miss-Detection
	Test
num.
	Performance Scenario
	Minimum Number of Active Subframes (MNAS)
	Minimum Number of Subframes (MNS)(Note 1)
	Test Time in Subframes
(Note 2)

	11.1.3-1
	R.PSCCH.2-1.1
20 / 30
1x2 Low
TDLA30-1400
	FFS
	FFS
	FFS

	11.1.8-1
	R.PSCCH.2-1.1
40 / 30
1x2 Low
Static
	FFS
	FFS
	FFS

	Note 1: The Minimum Number of Subframes is the total minimum number of subframes (active and inactive) required for this demodulation scenario and is derived from the MNAS, according to the resource pool configuration defined for each test case.
Note 2: The Test Time is based on the Minimum Number of Subframes (MNS) according to the formula:
Test Time in Subframes = 1000*CEIL(MNS/1000).
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G.5.6	Test time for PSFCH performance requirements with miss-detection probability
The probability of miss-detection requirements are tested in terms of Probability of PSFCH miss-detection. The maximum Probability of PSFCH miss-detection for all tests is 1%. The tests are performed in a variety of Static, AWGN and fading propagation models. For each test in Table G.5.6-1 the Test Time in Subframes is to be applied to the test method described in section G.5.3.
Table G.5.6-1: Minimum Test Time for PSFCH Performance Requirements with Probability of Miss-Detection
	Test
num.
	Performance Scenario
	Minimum Number of Active Subframes (MNAS)
	Minimum Number of Subframes (MNS)(Note 1)
	Test Time in Subframes
(Note 2)

	11.1.5-1
	20 / 30
1x2 Low
TDLA30-180
	FFS
	FFS
	FFS

	11.1.9-1
	40 / 30
1x2 Low
Static
	FFS
	FFS
	FFS

	Note 1: The Minimum Number of Subframes is the total minimum number of subframes (active and inactive) required for this demodulation scenario and is derived from the MNAS, according to the resource pool configuration defined for each test case.
Note 2: The Test Time is based on the Minimum Number of Subframes (MNS) according to the formula:
Test Time in Subframes = 1000*CEIL(MNS/1000).


Annex H:
Approach for finding UE direction for FR2 Demod and CSI Testing
<End of modified section 1>
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