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[bookmark: _Ref124589705][bookmark: _Ref129681862]1	Introduction
This contribution provides an outline TP for the Section 11 (Evaluations) of TR 38.885, to facilitate discussions on drafting this section during RAN1#96.
Where fixed values of percentiles, etc. are stated to allow a succinct summary of the results, such values are proposals for discussion. Where entries for e.g. SCS, FR, etc. are shown, these are to indicate the structure of the TP, and do not require companies to provide results for all possible entries.
Consequential changes to the Table of Contents, References, and Abbreviations are not shown.
2	Text Proposal
[bookmark: _Toc531124327]=====Start of TP=====
11	Evaluations
The methodologies and assumptions in [5] are used here where appropriate, together with those in Annex A.
[bookmark: _Toc531124328]11.1	Latency
11.1.1	Uu-based V2V
In this section, the overall radio latency incurred over NR Uu to support advanced V2X use cases is analysed. The analysis itself is based on the evaluation in [6] for UL and DL cases. The set of parameters considered for this evaluation is provided in Table 11.1.1-1:
Table 11.1.1-1: Parameter/configuration for this evaluation
<Subsequent unchanged parts omitted>
11.1.2	PC5-based V2V
The following tables show the latency for SL resource allocation Mode 2 based on the simulation profiles in Table A.1-1. The 90th percentile of latency is shown. Details of the evaluation assumptions and results of each source can be found in Annex X.X. For the meaning of the notes, refer to Section 11.x.2.
Table 11.1.2-x: 90th percentile of latency (ms) for unicast V2V
	
	NOTE
	SL frequency (GHz)
	SCS (kHz)
	Highway
	Urban grid

	
	
	
	
	Periodic traffic
	Aperiodic traffic
	Periodic traffic
	Aperiodic traffic

	Source 1
	1
	6
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	

	Source 2
	2
	
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	

	Source …
	…
	
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	



Temporary note: Other tables similar to Section 11.x.2 (PRR for Mode 2) would be included as needed.
The following observations are made from the evaluation results:
-	Unicast latency of xx, yy, zz ms at the 90th percentile is achieved for 15, 30, 60 kHz SCS respectively at 6 GHz; and pp, qq ms for 60, 120 kHz SCS respectively at 30 GHz.
-	Groupcast latency of xx, yy, zz ms at the 90th percentile is achieved for 15, 30, 60 kHz SCS respectively at 6 GHz; and pp, qq ms for 60, 120 kHz SCS respectively at 30 GHz.
-	Broadcast latency of xx, yy, zz ms at the 90th percentile is achieved for 15, 30, 60 kHz SCS respectively at 6 GHz; and pp, qq ms for 60, 120 kHz SCS respectively at 30 GHz.
11.x	Capacity analysis
This section summarises the SL resource allocation Mode 1 and Mode 2 PRR evaluation results based on the simulation profiles defined in Table A.1-1. In each table, the average PRR is shown in the range (n×20, (n+1)×20) meters from the transmitter, where n=15 for the highway case and n=7 for the urban case. Details of the evaluation assumptions and results of each source can be found in Annex X. It is noted that no system-level calibration was performed.
11.x.1	Resource allocation Mode 1
Evaluation results for resource allocation Mode 1 are summarised in this section. Where a sourcing company provided results for more than one grant type, they appear in respective rows of a table.

Table 11.x.1-1a: Average PRR for unicast V2V (a=n×20, b=(n+1)×20 m)
	
	Grant type
	SL frequency (GHz)
	SCS (kHz)
	Highway (n=15)
	Urban grid (n=7)

	
	
	
	
	Periodic traffic
	Aperiodic traffic
	Periodic traffic
	Aperiodic traffic

	Source 1
	Dynamic
	6
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	

	Source 2
	CG Type 1
	
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	

	Source 3
	…
	
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	



Table 11.x.1-1b: Average PRR for unicast V2V (a=n×20, b=(n+1)×20 m)
	
	Grant type
	SL frequency (GHz)
	SCS (kHz)
	Highway (n=15)
	Urban grid (n=7)

	
	
	
	
	Periodic traffic
	Aperiodic traffic
	Periodic traffic
	Aperiodic traffic

	Source 1
	Dynamic
	30
	60
	
	
	
	

	
	
	
	120
	
	
	
	

	Source 2
	CG Type 1
	
	60
	
	
	
	

	
	
	
	120
	
	
	
	

	Source 3
	…
	
	60
	
	
	
	

	
	
	
	120
	
	
	
	



Table 11.x.1-2a: Average PRR for groupcast V2V (a=n×20, b=(n+1)×20 m)
	
	Grant type
	SL frequency (GHz)
	SCS (kHz)
	Highway (n=15)
	Urban grid (n=7)

	
	
	
	
	Periodic traffic
	Aperiodic traffic
	Periodic traffic
	Aperiodic traffic

	Source 1
	Dynamic
	6
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	

	Source 2
	CG Type 1
	
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	

	Source 3
	…
	
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	



Table 11.x.1-2b: Average PRR for groupcast V2V (a=n×20, b=(n+1)×20 m)
	
	Grant type
	SL frequency (GHz)
	SCS (kHz)
	Highway (n=15)
	Urban grid (n=7)

	
	
	
	
	Periodic traffic
	Aperiodic traffic
	Periodic traffic
	Aperiodic traffic

	Source 1
	Dynamic
	30
	60
	
	
	
	

	
	
	
	120
	
	
	
	

	Source 2
	CG Type 1
	
	60
	
	
	
	

	
	
	
	120
	
	
	
	

	Source 3
	…
	
	60
	
	
	
	

	
	
	
	120
	
	
	
	



Table 11.x.1-3a: Average PRR for broadcast V2V (a=n×20, b=(n+1)×20 m)
	
	Grant type
	SL frequency (GHz)
	SCS (kHz)
	Highway (n=15)
	Urban grid (n=7)

	
	
	
	
	Periodic traffic
	Aperiodic traffic
	Periodic traffic
	Aperiodic traffic

	Source 1
	Dynamic
	6
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	

	Source 2
	CG Type 1
	
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	

	Source 3
	…
	
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	



Table 11.x.1-3b: Average PRR for broadcast V2V (a=n×20, b=(n+1)×20 m)
	
	Grant type
	SL frequency (GHz)
	SCS (kHz)
	Highway (n=15)
	Urban grid (n=7)

	
	
	
	
	Periodic traffic
	Aperiodic traffic
	Periodic traffic
	Aperiodic traffic

	Source 1
	Dynamic
	30
	60
	
	
	
	

	
	
	
	120
	
	
	
	

	Source 2
	CG Type 1
	
	60
	
	
	
	

	
	
	
	120
	
	
	
	

	Source 3
	…
	
	60
	
	
	
	

	
	
	
	120
	
	
	
	



The following observations are made from the evaluation results:
-	In the highway case at 320 m range, depending on the grant type and SCS, SL resource allocation Mode 1 achieves:
-	In the range xx%/yy% - pp%/qq% PRR for unicast periodic traffic and xx%/yy% - pp%/qq% PRR for unicast aperiodic traffic at 6 GHz / 30 GHz, respectively.
-	In the range xx%/yy% - pp%/qq%  PRR for groupcast periodic traffic and xx%/yy% - pp%/qq% PRR for groupcast aperiodic traffic at 6 GHz / 30 GHz, respectively.
-	In the range xx%/yy% - pp%/qq% PRR for broadcast periodic traffic and xx%/yy% - pp%/qq% PRR for broadcast aperiodic traffic at 6 GHz / 30 GHz, respectively.
-	In the urban grid case at 150 m range, depending on the grant type and SCS, SL resource allocation Mode 1 achieves:
-	In the range xx%/yy% - pp%/qq% PRR for unicast periodic traffic and xx%/yy% - pp%/qq% PRR for unicast aperiodic traffic at 6 GHz / 30 GHz, respectively.
-	In the range xx%/yy% - pp%/qq% PRR for groupcast periodic traffic and xx%/yy% - pp%/qq% PRR for groupcast aperiodic traffic at 6 GHz / 30 GHz, respectively.
-	In the range xx%/yy% - pp%/qq% PRR for broadcast periodic traffic and xx%/yy% - pp%/qq% PRR for broadcast aperiodic traffic at 6 GHz / 30 GHz, respectively.
11.x.2	Resource allocation Mode 2
Evaluation results for resource allocation Mode 1 are summarised in this section. Refer to the following notes for a summary of how each sourcing company has modelled Mode 2, and to the documents referenced in Annex X for full details. Where a sourcing company provided results for more than one version of Mode 2, they appear in respective rows of a table.
NOTE 1:	Based on …
NOTE 2:	Based on …
Table 11.x.2-1a: Average PRR for unicast V2V (a=n×20, b=(n+1)×20 m)
	
	NOTE
	SL frequency (GHz)
	SCS (kHz)
	Highway (n=15)
	Urban grid (n=7)

	
	
	
	
	Periodic traffic
	Aperiodic traffic
	Periodic traffic
	Aperiodic traffic

	Source 1
	1
	6
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	

	Source 2
	2
	
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	

	Source 3
	…
	
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	



Table 11.x.2-1b: Average PRR for unicast V2V (a=n×20, b=(n+1)×20 m)
	
	NOTE
	SL frequency (GHz)
	SCS (kHz)
	Highway (n=15)
	Urban grid (n=7)

	
	
	
	
	Periodic traffic
	Aperiodic traffic
	Periodic traffic
	Aperiodic traffic

	Source 1
	1
	30
	60
	
	
	
	

	
	
	
	120
	
	
	
	

	Source 2
	2
	
	60
	
	
	
	

	
	
	
	120
	
	
	
	

	Source 3
	…
	
	60
	
	
	
	

	
	
	
	120
	
	
	
	



Table 11.x.2-2a: Average PRR for groupcast V2V (a=n×20, b=(n+1)×20 m)
	
	NOTE
	SL frequency (GHz)
	SCS (kHz)
	Highway (n=15)
	Urban grid (n=7)

	
	
	
	
	Periodic traffic
	Aperiodic traffic
	Periodic traffic
	Aperiodic traffic

	Source 1
	1
	6
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	

	Source 2
	2
	
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	

	Source 3
	…
	
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	



Table 11.x.2-2b: Average PRR for groupcast V2V (a=n×20, b=(n+1)×20 m)
	
	NOTE
	SL frequency (GHz)
	SCS (kHz)
	Highway (n=15)
	Urban grid (n=7)

	
	
	
	
	Periodic traffic
	Aperiodic traffic
	Periodic traffic
	Aperiodic traffic

	Source 1
	1
	30
	60
	
	
	
	

	
	
	
	120
	
	
	
	

	Source 2
	2
	
	60
	
	
	
	

	
	
	
	120
	
	
	
	

	Source 3
	…
	
	60
	
	
	
	

	
	
	
	120
	
	
	
	



Table 11.x.2-3a: Average PRR for broadcast V2V (a=n×20, b=(n+1)×20 m)
	
	NOTE
	SL frequency (GHz)
	SCS (kHz)
	Highway (n=15)
	Urban grid (n=7)

	
	
	
	
	Periodic traffic
	Aperiodic traffic
	Periodic traffic
	Aperiodic traffic

	Source 1
	1
	6
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	

	Source 2
	2
	
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	

	Source 3
	…
	
	15
	
	
	
	

	
	
	
	30
	
	
	
	

	
	
	
	60
	
	
	
	



Table 11.x.2-3b: Average PRR for broadcast V2V (a=n×20, b=(n+1)×20 m)
	
	NOTE
	SL frequency (GHz)
	SCS (kHz)
	Highway (n=15)
	Urban grid (n=7)

	
	
	
	
	Periodic traffic
	Aperiodic traffic
	Periodic traffic
	Aperiodic traffic

	Source 1
	1
	30
	60
	
	
	
	

	
	
	
	120
	
	
	
	

	Source 2
	2
	
	60
	
	
	
	

	
	
	
	120
	
	
	
	

	Source 3
	…
	
	60
	
	
	
	

	
	
	
	120
	
	
	
	



The following observations are made from the evaluation results, where a range of different versions of Mode 2 have been simulated.
-	In the highway case at 320 m range, depending on the design basis and SCS, SL resource allocation Mode 2 can achieve:
-	In the range xx%/yy% - pp%/qq% PRR for unicast periodic traffic and xx%/yy% - pp%/qq% PRR for unicast aperiodic traffic at 6 GHz / 30 GHz, respectively.
-	In the range xx%/yy% - pp%/qq% PRR for groupcast periodic traffic and xx%/yy% - pp%/qq%  PRR for groupcast aperiodic traffic at 6 GHz / 30 GHz, respectively.
-	In the range xx%/yy% - pp%/qq% PRR for broadcast periodic traffic and xx%/yy% - pp%/qq% PRR for broadcast aperiodic traffic at 6 GHz / 30 GHz, respectively.
-	In the urban grid case at 150 m range, depending on the design basis and SCS, SL resource allocation Mode 2 can achieve:
-	In the range xx%/yy% - pp%/qq% PRR for unicast periodic traffic and xx%/yy% - pp%/qq% PRR for unicast aperiodic traffic at 6 GHz / 30 GHz, respectively.
-	In the range xx%/yy% - pp%/qq% PRR for groupcast periodic traffic and xx%/yy% - pp%/qq%  PRR for groupcast aperiodic traffic at 6 GHz / 30 GHz, respectively.
-	In the range xx%/yy% - pp%/qq% PRR for broadcast periodic traffic and xx%/yy% - pp%/qq% PRR for broadcast aperiodic traffic at 6 GHz / 30 GHz, respectively.
11.y	Synchronization
11.y.1	S-SSB detection
Link-level evaluations of the S-SSB design combinations in Table 11.y.1-1 are shown in this section. It is noted that no link-level calibration was performed. Tables 11.y.1-2 shows the MCL at which a 90% one-shot joint detection probability of S-PSS/S-SSS is achieved with a UE speed of 240 km/h. Details of the evaluation assumptions and results of each source, including other UE speeds, can be found in Annex X.X.
Table 11.y.1-1: S-SSB design combinations
	Combination
	Number of S-PSS symbols
	S-PSS length
	Number of S-SSS symbols
	S-SSS length
	Number of RBs
	Bandwidth containing S-SSB (MHz)

	
	
	
	
	
	
	15 kHz SCS
	30 kHz SCS
	60 kHz SCS
	120 kHz SCS

	1
	2
	127
	2
	127
	11 or 12
	2.5
	5
	10
	20

	2
	2
	127
	2
	127
	20
	5
	10
	20
	40

	3
	1
	127
	1
	127
	20
	5
	10
	20
	40

	4
	1
	255
	1
	255
	24
	5
	10
	20
	40

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…



Table 11.y.1-2.1a: MCL at 90% one-shot joint detection probability of S-PSS/S-SSS
	Source
	S-SSB design combination
	SL frequency (GHz)
	SCS (kHz)
	MCL (dB)

	1
	1
	6
	15
	

	
	
	
	30
	

	
	
	
	60
	

	2
	1
	6
	15
	

	
	
	
	30
	

	
	
	
	60
	



Table 11.y.1-2.1b: MCL at 90% one-shot joint detection probability of S-PSS/S-SSS
	Source
	S-SSB design combination
	SL frequency (GHz)
	SCS (kHz)
	MCL (dB)

	1
	1
	30
	60
	

	
	
	
	120
	

	2
	1
	30
	60
	

	
	
	
	120
	



Temporary note: Other tables of combination/FR/SCS would be included as Tables 11.y.1-2.xa/b.
Temporary note: If performance criteria for MCL are very different between sources, add notes under these tables.
11.y.2	PSBCH decoding
Link-level evaluations of the PSBCH decoding probability in the S-SSB design combinations in Table 11.y.1-1 are shown in this section. Tables 11.y.2-1 show the SNR at which a 10-3 BLER of one-shot decoding probability of PSBCH is achieved with a UE speed of 240 km/h. Details of the evaluation assumptions and results of each source, including other UE speeds, can be found in Annex X.X.
Table 11.y.1-2.2a: SNR for 10-3 BLER of one-shot decoding of PSBCH
	Source
	S-SSB design combination
	SL frequency (GHz)
	SCS (kHz)
	PSBCH bits
	SNR (dB)

	1
	1
	6
	15
	
	

	
	
	
	30
	
	

	
	
	
	60
	
	

	2
	1
	6
	15
	
	

	
	
	
	30
	
	

	
	
	
	60
	
	



Table 11.y.1-2.2b: SNR for 10-3 BLER of one-shot decoding of PSBCH
	Source
	S-SSB design combination
	SL frequency (GHz)
	SCS (kHz)
	PSBCH bits
	SNR (dB)

	1
	1
	30
	60
	
	

	
	
	
	120
	
	

	2
	1
	30
	60
	
	

	
	
	
	120
	
	



Temporary note: Other tables of combination/FR/SCS would be included as Tables 11.y.2-2.xa/b.
From the evaluations in Sections 11.y.1 and 11.y.2, the following observations are made:
-	S-SSB design combination 1 operates at an MCL of xx-yy dB / pp-qq dB, at 6 GHz / 30 GHz respectively, depending on SCS. A PSBCH decoding probability of 10-3 is then achieved at SNR of aa-bb dB / cc-dd dB.
-	S-SSB design combination 2 ...
=====End of TP=====

