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1	Introduction
During last meeting RAN1#103-e, most of the aspects related to the evaluation assumptions and methodology for power saving UEs were agreed. However, there are some aspects regarding the use case of public safety that were discussed but not concluded. Therefore, in our contribution, we focus on the remaining details for the reference configuration for power consumption model and remaining evaluation assumptions, i.e., traffic models, which are related to the public safety use case.
2	Reference power consumption model for public safety use cases
During RAN1#102-e meeting, it was agreed to have a reference configuration for the power consumption model in SL Rel-17 as follows:Agreements:
· For reference configuration for power consumption model,
· 14 SL symbols in a slot (including AGC and TX-RX switching period) 
· SL sub-carrier spacing (SCS)
· 30 kHz SCS for FR1
· SL BWP size
· 100 MHz for FR1
· 2 OFDM symbols for PSCCH (excluding AGC symbol)
· TX antenna port (AP)
· 1 TX AP for FR1
· RX AP
· 4 RX APs for FR1
· TX power of {0 dBm, 23 dBm} for FR1 
· Note that FR2 is not precluded as an optional/additional reference configuration, and companies are encouraged to provide power consumption model for FR2.
· Note that 15 kHz SCS is not precluded as an optional/additional reference configuration, and companies are encouraged to provide power consumption model for 15 kHz SCS.

In the previous agreement, the reference value for SL sub-carrier spacing (SCS) and SL BWP size is 30 kHz and 100 MHz, respectively. 
However, as indicated in the revised WID [1], RAN1 is targeting solutions for different use cases. In our view, the agreed parameters for the reference power consumption model (SCS = 30 kHz and SL BWP = 100 MHz) are not suitable to estimate the power consumption of public safety use cases – one of the main targeted use cases – where typically a lower SCS and SL BWP is used, and therefore, an additional reference power consumption model is needed. Moreover, if only the SCS = 30 kHz is used as the reference configuration, it is not possible to obtain a power consumption model for SCS = 15 kHz by means of power scaling for adaptation to this parameter, i.e., a new power consumption model is needed for SCS = 15 kHz.
[bookmark: _Toc53566643][bookmark: _Toc61873233]The current agreements allow to use SCS = 15 kHz which is important for public safety cases, but it is not possible to obtain a power consumption model for SCS = 15 kHz by using scaling for adaptation from the reference power consumption model for SCS = 30 kHz.
[bookmark: _Toc61873236]A dedicated reference power consumption model using SCS = 15 kHz is needed for public safety use cases/scenarios.
Therefore, we have included a power consumption model for the SL FR1 UEs operating at SCS = 15 kHz and SL BWP = 20 MHz. We assume the same UE HW configuration as the reference in TR 38.840, i.e., all the sleep related power numbers are the same as for the FR1 reference. In the Table 1 below are the detailed values.
Table 1: Models for UE consumption in FR1
	Parameter
	FR1 (Reference)
	Sidelink FR1

	SCS
	30 kHz
	15 kHz

	BW
	100MHz
	20MHz

	Rx branch
	4Rx
	4Rx

	Tx branch
	1Tx
	1Tx

	Light sleep
	20
	20

	Micro sleep
	45
	45

	Power consumption
	PDCCH only		100
	PSCCH		75

	
	PDCCH+PDSCH	300
	PSCCH+PSSCH	100

	UL
	250	@0dBm
700	@23dBm
	80	@0dBm
215	@23dBm



We propose to capture this new configuration (corresponding to SCS = 15 kHz in Table 1) as one reference configuration for evaluation.
[bookmark: _Toc53566648][bookmark: _Toc61873237]Use the configuration corresponding to SCS = 15 kHz specified in Table 1 as an additional reference configuration for power consumption model.
Additionally, we also propose to use the reference model with SCS = 15 kHz and SL BWP = 20 MHz as a baseline for evaluation. In case different SL bandwidth values need to be evaluated together with the SCS = 15 kHz, it is possible to perform a simple scaling for adaptation.
[bookmark: _Toc61873238][bookmark: _Toc53566649]Use the configuration corresponding to SCS = 15 kHz and SL BWP = 20 MHz specified in Table 1 as a baseline for evaluation. If other SL BWP for SCS = 15 kHz need to be evaluated, scaling for adaptation is possible. 
Another justification for the use of SCS = 15 kHz is the expected spectrum to be used for public safety uses cases. In this case, the SCS = 15 kHz is well-suited to be used with the frequency band n14, i.e., frequency of 700 MHz, as indicated in our companion RAN4 paper [2].
[bookmark: _Toc61873234]It is expected for public safety uses cases to use n14 as frequency band. In this case, using a power consumption model with SCS = 15kHz is appropriate. 
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 behaviors of UEs in public safety (PS) use cases. In the following we examine the remaining sections that were not agreed in previous RAN1 meetings using the methodology of TR 37.885.
3 	Remaining evaluation assumptions for public safety
Some remaining aspects for public safety use cases is the traffic model definition and which options are supported along with the channel model which are used for public safety.
3.1	Traffic Model
Currently TR 37.885 includes models for periodic and aperiodic traffic. Additionally, FTP model 3 traffic is used for evaluations of UE-to-network relaying or coexistence of SL and Uu. To capture the traffic models for public safety use cases in the sidelink interface, it is necessary to include traffic models for Mission critical Push-to-talk (MCPTT), MC Video, and MC Data services. Table 2 summarizes the KPIs of these MC services [3,4]:
Table 2: KPIs for Mission-critical services
	
	Latency
	Reliability (PER)
	Data Rate
	Traffic characteristic

	MCPTT
	75ms
	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 2 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 for public safety should be added to TR 37.885:
· VoIP model for MCPTT: For this type of traffic, 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 type of traffic, 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: _Toc53566658][bookmark: _Toc61873239]Update traffic models in TR 37.885 with the following: 
· [bookmark: _Toc53566659][bookmark: _Toc61873240]VoIP traffic model for MCPTT service: reuse Table A.2.1.3-1: Parameters for VoIP model in TR 36.843,
· [bookmark: _Toc53566660][bookmark: _Toc61873241]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: _Toc53566661][bookmark: _Toc61873242]Use periodic traffic model 2 and 3 in TR 37.885 for MC Video services.
3.2	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 order to include public safety use cases which have a lower mobility as compared to V2V scenarios. 

[bookmark: _Toc61873235]D2D channel models are more suitable for public safety scenarios due to the lower mobility of the users as compared to V2V scenarios.
In particular, for channel models for public safety use cases the following parameters can be defined/used:
· 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: _Toc53566662][bookmark: _Toc61873243][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: _Toc53566663][bookmark: _Toc61873244]For LLS of PS use cases, reuse CDL models for Urban LOS and Urban NLOS in TR 37.885.
3.3 	Simulation profiles
Based on the previous section and due to the modification and additions proposed, we believe that it makes sense to have a specific simulation profile for PS use cases.
[bookmark: _Toc53566664][bookmark: _Toc61873245]Create a simulation profile for PS use cases based on the above updates and power consumption models.
4	Conclusion
In the previous sections we made the following observations: 
Observation 1	The current agreements allow to use SCS = 15 kHz which is important for public safety cases, but it is not possible to obtain a power consumption model for SCS = 15 kHz by using scaling for adaptation from the reference power consumption model for SCS = 30 kHz.
Observation 2	It is expected for public safety uses cases to use n14 as frequency band. In this case, using a power consumption model with SCS = 15kHz is appropriate.
Observation 3	D2D channel models are more suitable for public safety scenarios due to the lower mobility of the users as compared to V2V scenarios.

Based on the discussion in the previous sections we propose the following:
Proposal 1	A dedicated reference power consumption model using SCS = 15 kHz is needed for public safety use cases/scenarios.
Proposal 2	Use the configuration corresponding to SCS = 15 kHz specified in Table 1 as an additional reference configuration for power consumption model.
Proposal 3	Use the configuration corresponding to SCS = 15 kHz and SL BWP = 20 MHz specified in Table 1 as a baseline for evaluation. If other SL BWP for SCS = 15 kHz need to be evaluated, scaling for adaptation is possible.
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	Create a simulation profile for PS use cases based on the above updates and power consumption models.
[bookmark: _In-sequence_SDU_delivery]
5	References
[bookmark: _Ref40438791]RP-202846, WID revision: NR sidelink enhancement, LG Electronics, RAN Meeting #90e, December 2020.
R4-2102342, “Bandwidth for SL operating in n14”, Ericsson, 3GPP TSG-RAN WG4 Meeting # 98-e, Jan 25th– Feb 5th, 2021
3GPP TS 23.203, Policy and charging control architecture, version 16.2.0.
3GPP TR 22.281, Mission Critical (MC) video, version 16.0.0.
	4/4	
