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1	Introduction
The Rel-17 Work item on NR sidelink enhancement [1] targets specifying radio solutions that can enhance NR sidelink for the V2X, public safety and commercial use cases. One of the items stated in the WID is the following:
	1. Sidelink evaluation methodology update: Define evaluation assumption and performance metric for power saving by reusing TR 36.843 and/or TR 38.840 (to be completed by RAN#89) [RAN1]
· Note: TR 37.885 is reused for the other evaluation assumption and performance metric. Vehicle dropping model B and antenna option 2 shall be a more realistic baseline for highway and urban grid scenarios.


This contribution presents our view on this task.
2	Discussion
On a high level, we believe that the evaluation methodology specified in TR 37.885 for V2X should be updated with various aspects related to characteristics and behaviours of UEs in public safety (PS) use cases. In the following we examine every section in the Evaluation methodology of TR 37.885.
2.1	Evaluation scenarios
It is important to update system deployment with PS scenarios. In our view, the scenario for PS and UE dropping models in A2.1.1 of TR 36.843 can be reused with minor modifications. Specifically, Public Safety Scenarios in Table A.2.1.1-1: Details of Deployment Scenarios in TR 36.843 is reused wherein:
· Layout Option 5 is mandatory, Option 3 is optional. No need for Option 1.
· eNB is replaced by gNB
· UE RF parameters are taken from Table 6.1.1-1 in TR 37.885.

[bookmark: _Toc47454419][bookmark: _Toc47454546][bookmark: _Toc47454830][bookmark: _Toc47454895][bookmark: _Toc47514408][bookmark: _Toc47514518][bookmark: _Toc47699460][bookmark: _Toc47699479][bookmark: _Toc47704932]Update Section 6.1.1 - Evaluation scenarios in TR 37.885 with the Public Safety scenarios specified in A2.1.1 of TR 36.843, with some changes: 
· [bookmark: _Toc47704933]Only Option 5 and Option 3 are considered.
· [bookmark: _Toc47704934]eNB is replaced by gNB.
· [bookmark: _Toc47704935]UE RF parameters are taken from Table 6.1.1-1 in TR 37.885.
2.2	UE drop and mobility modelling
Just as with the evaluation scenarios, we believe that the UE dropping and association models in TR36.843 can be reused.
[bookmark: _Toc47704936]Update Section 6.1.2 - UE drop and mobility modeling in TR 37.885 with the dropping and association models specified in A2.1.1.1—A2.1.1.3 of TR 36.843.
2.3	Antenna model
In our view the antenna model for pedestrian UE and cellular UE in TR 37.885 can be used for PS UE.
[bookmark: _Toc47704937]The antenna model for pedestrian UE and cellular UE in TR 37.885 can be used for PS UE.

2.4	Traffic Model
Currently TR 37.885 includes models for periodic and aperiodic traffic. Additionally, FTP model 3 traffic is used for evaluations of UE-network relaying or coexistence of SL and Uu. To capture the traffic models for PS use cases in the sidelink, it is necessary to include traffic models for Mission critical Push-to-talk (MC PTT), MC Video, and MC Data services. Table 1 summarizes the KPIs of these MC services [2,3]:
Table 1: KPIs for Mission-critical services
	
	Latency
	Reliability (PER)
	Data Rate
	Traffic characteristic

	MCPTT
	65ms
	10-2
	10-32Kbps
	Periodic @ 20ms interval

	MC data
	200 ms
	10-6
	10Kbps –1Mbps
	MBB like

	MC video
	30ms-100ms
	10-3
	0.15Mbps-5Mbps
	Periodic @ 30-60 fps



We can observe the following by comparing the types of traffic listed in Table 1 and the traffic models captured in TR 37.885:
· Traffic models for MCPTT and MC Data are missing in TR 37.885.
· Periodic traffic model 2 and model 3 in TR 37.885 are suitable for MC Video service.
Therefore, we believe following traffic models should be added to TR 37.885:
· VoIP model for MCPTT. For this we propose to reuse ”Table A.2.1.3-1: Parameters for VoIP model” in TR 36.843 – Evaluation methodology for D2D.
· FTP and instant message for MC Data. For this we propose to reuse FTP model 3 traffic with parameters as defined in TR 38.840, Section 8.2 – Traffic model used for the UE power saving scheme evaluation.
[bookmark: _Toc47454423][bookmark: _Toc47454550][bookmark: _Toc47454834][bookmark: _Toc47454899][bookmark: _Toc47514412][bookmark: _Toc47514522][bookmark: _Toc47699467][bookmark: _Toc47699486][bookmark: _Toc47704938]Update traffic models in TR 37.885 with the following: 
· [bookmark: _Toc47704939]VoIP traffic model for MCPTT service: reuse Table A.2.1.3-1: Parameters for VoIP model in TR 36.843,
· [bookmark: _Toc47704940]FTP and instant message traffic model for MC Data service: reuse FTP model 3 traffic with parameters as defined in TR 38.840, Section 8.2.
· [bookmark: _Toc47704941]Use periodic traffic model 2 and 3 in TR 37.885 for MC Video services.
2.5	Channel model 
As for channel models, currently TR 37.885 captures only V2V channel models. Therefore, it is necessary to include channel models for D2D communication as specified in A2.1.2 of TR 36.843. In particular, for channel models for PS use cases:
· PL and Shadowing models in TR 36.843 can be reused.
· Fast fading model in TR 37.885 can be reused.
· For LLS, the CDL models for Urban LOS, Urban NLOS in TR 37.885 can be reused.
[bookmark: _Toc47704942][bookmark: _Toc47699473][bookmark: _Toc47699492]Update Section 6.2 – Channel model in TR37.885 with PL and Shadowing models specified in Appendix A of TR 36.843 and reuse fast fading model in TR 37.885 for PS use cases.
[bookmark: _Toc47704943]For LLS of PS use cases, reuse CDL models for Urban LOS and Urban NLOS in TR 37.885.
2.6 	Power consumption model
It is necessary to have power consumption model in order to evaluate the power-efficiency of different power-saving mechanisms developed in the WID and in Rel-17 in general, such as partial sensing or DRX. To this end we believe some simplified models derived from the models used in TR 38.840 can be used. As a starting point, we propose to use the following Tables 2--4, which are obtained directly from Tables 18 – 20 in TR 38.840 with some minor modifications for SL:
Table 2: Reference configuration
	FR1
	FR2

	Subcarrier spacing (SCS): 30 kHz 
	Subcarrier spacing (SCS): 120 kHz 

	System Bandwidth: 20 MHz  
	System Bandwidth: 100 MHz  

	· Power values are averaged over the operations within a slot.
· Different and/or additional parameter assumptions used for evaluation should be clearly stated.



Table 3: UE power consumption model for FR1 and FR2
	Power State
	Characteristics
	Relative Power in FR1
	Relative power in FR2

	Deep Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. Accurate timing may not be maintained.
	1 

	 1 


	Light Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. 
	20
	 20

	Micro sleep
	Immediate transition is assumed from or to a non-sleep state
	45
	 45

	PSFCH
	This includes time for PSFCH decoding and any micro-sleep within the slot. 
	100
	 175

	S-SSB or 
CSI-RS proc.
	S-SSB can be used for fine time-frequency sync. 
	100
	 175

	PSCCH + PSSCH
	PSCCH and PSSCH are always transmitted together in the same slot. 
	300 
	 350



-	The following additional transition energy and total transition time for the three sleep types are adopted as working assumption for power saving SI:
-	Both ramp down and ramp up transitions are included.
-	Additional processing time for acquiring synchronization is not included in total transition time.
-	There is always a non-sleep power state between adjacent sleeps.

Table 4: UE power consumption during the state transistion
	Sleep type
	Additional transition energy:
(Relative power x  ms) 
	Total transition time 

	Deep sleep 
	450 
	20 ms 

	Light sleep 
	100 
	6 ms 

	Micro sleep 
	0 
	0 ms* 

	*	Immediate transition is assumed for power saving study purpose from or to a non-sleep state



[image: ]
Figure 1 (Figure 1 in TR 38.840): Illustration of UE power consumption at state transition

[bookmark: _Toc47704944]Use parameters in Table 2 – 4 as a starting point for UE power consumption models.

2.7	Performance metrics
In our view, the performance metrics defined in TR 37.885, namely the Packet reception ratio (PRR) and Packet Inter-reception Ratio (PIR), are also applicable to communications in PS use cases. However, it is necessary to add a performance metric to measure the power efficiency of communication. As such, a metric similar to the ”UE power saving gain”, which measures the percentage of power consumption reduction of the proposed power saving scheme from the baseline scheme, in TR38.840, can be used.
[bookmark: _Toc47704945]Update Section 6.1.6 - Performance metrics in TR 37.885 with a new metric called Power saving gain, which measures the percentage of power consumption reduction of the proposed communication scheme from a baseline scheme.
2.8 	Simulation profiles
We believe it makes sense to have a simulation profile for PS use cases.
[bookmark: _Toc47704946]Create a simulation profile for PS use cases based on the above updates.

[bookmark: _Toc40438595][bookmark: _Toc40350319][bookmark: _Toc40350341][bookmark: _Toc46180190][bookmark: _Toc46180211][bookmark: _Toc46180191][bookmark: _Toc46180212][bookmark: _Toc46180192][bookmark: _Toc46180213]Conclusion
In the previous section we propose the following:
Proposal 1	Update Section 6.1.1 - Evaluation scenarios in TR 37.885 with the Public Safety scenarios specified in A2.1.1 of TR 36.843, with some changes:
	Only Option 5 and Option 3 are considered.
	eNB is replaced by gNB.
	UE RF parameters are taken from Table 6.1.1-1 in TR 37.885.
Proposal 2	Update Section 6.1.2 - UE drop and mobility modeling in TR 37.885 with the dropping and association models specified in A2.1.1.1—A2.1.1.3 of TR 36.843.
Proposal 3	The antenna model for pedestrian UE and cellular UE in TR 37.885 can be used for PS UE.
Proposal 4	Update traffic models in TR 37.885 with the following:
	VoIP traffic model for MCPTT service: reuse Table A.2.1.3-1: Parameters for VoIP model in TR 36.843,
	FTP and instant message traffic model for MC Data service: reuse FTP model 3 traffic with parameters as defined in TR 38.840, Section 8.2.
	Use periodic traffic model 2 and 3 in TR 37.885 for MC Video services.
Proposal 5	Update Section 6.2 – Channel model in TR37.885 with PL and Shadowing models specified in Appendix A of TR 36.843 and reuse fast fading model in TR 37.885 for PS use cases.
Proposal 6	For LLS of PS use cases, reuse CDL models for Urban LOS and Urban NLOS in TR 37.885.
Proposal 7	Use parameters in Table 2 – 4 as a starting point for UE power consumption models.
Proposal 8	Update Section 6.1.6 - Performance metrics in TR 37.885 with a new metric called Power saving gain, which measures the percentage of power consumption reduction of the proposed communication scheme from a baseline scheme.
Proposal 9	Create a simulation profile for PS use cases based on the above updates.
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