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1 Introduction
In [1], the following objective of Release 17 Sidelink enhancement WI is included:

	The objective of this work item is to specify radio solutions that can enhance NR sidelink for the V2X, public safety and commercial use cases.

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. 


In RAN1#102e meeting, the agreements are made on evaluation assumptions, power consumption models, and evaluation metrics. The detailed agreements are included in the appendix. However, there are still some remaining open issues to be discussed. In this contribution, we provide our views on these open issues. 
2 Discussion
2.1 Use cases

Three use case categories including V2x, public safety and commercial use cases are included in the objective of work item [1]. Therefore, the power saving requirement for all the use cases should be considered. 
For V2x use cases

In Rel-14 LTE V2x, the requirement of power saving is only for pedestrian UEs which are equipped with battery power. It is assumed that vehicle UEs and RSUs can have sufficient power for sidelink communications. In addition, it is assumed that pedestrian UEs may be with only sidelink transmission capability. If so, the pedestrian UEs only broadcast basic safety messages, and it would be vehicle UEs’ responsibility to avoid potential traffic accidents. The typical traffic for a LTE V2x pedestrian UE is (semi-)periodic traffic with relatively longer period time (e.g. 1s) due to the relatively low UE speed.

The requirement of power saving in 5G V2x can be similar as that in LTE V2x. That is, only pedestrian UEs in 5G V2x are UEs with power saving requirements. A 5G V2x pedestrian UE may have only sidelink transmission capability without sidelink reception capability. However, due to support of more advanced V2x applications, the traffic of a 5G V2x pedestrian UE may be different from that of a LTE V2x pedestrian UE. 
For public safety and commercial use cases

In public safety and commercial use cases, hand-held devices equipped with battery power are assumed. The power consumption of these devices needs to be optimized. To satisfy the application requirement of PS or commercial services, PS or commercial UE should have both sidelink transmission and reception capability. The traffic characteristics of PS or commercial services would be different from that of V2x UEs.
Proposal 1: All the three use case categories including V2x, public Safety and commercial use cases should be targeted in Rel-17 SL enhancement.
2.2 Deployment scenario
In Rel-16 5G V2x discussion, the evaluation methodology in TR 37.885 is used. Scenarios with pedestrian UE are also considered in TR 37.885 by reusing the pedestrian UE dropping procedure in TR 36.885. Therefore, the evaluation in Rel-17 for V2x use case can directly reuse the evaluation methodology in TR37.885.
However, use cases of public safety and commercial services are not considered in TR 37.885. In Rel-12 D2D discussion, the evaluation methodology for commercial and public safety use cases are defined in TR 36.843. To reduce the standardization effort and save the discussion time, evaluation assumptions in TR 36.843 should be reused as the baseline for PS and commercial use cases.
In TR 36.843, totally 6 layout options are defined including both outdoor and mixed indoor/outdoor scenarios. For general scenario for commercial use cases, the layout option 1 with both indoor and outdoor UEs deployment is mandatory; while for public safety scenario, the layout option 5 with only outdoor UEs is mandatory. Therefore, we propose: 
Proposal 2: The layout option 1 and layout option 5 in TR 36.840 can be considered for evaluation of commercial and public safety use cases
2.3 Traffic model

For V2x pedestrian UE, the traffic model of 5G V2x vehicle UE or LTE V2x pedestrian UE can be reused.
For public safety or commercial services, although some deployment scenario assumptions in TR 36.843 can be reused, the use cases in Rel-12 D2D discussion are quite different from those considered by Rel-17 study. For example, in Rel-12 D2D discussion, commercial use cases such as service discovery are considered, and public safety services including VoIP and low-rate data communication are considered. For Rel-17, more advanced services such as NCIS, REFEC, AVPROD are considered, which would have much higher throughput and latency requirements. 
In TR 36.843, full buffer, VoIP and FTP2 traffic models are defined for D2D communications, mainly for public safety services. The file size of FTP2 is only 10Kbytes, the throughput of which would be too low for Rel-17 sidelink use cases. In TR 38.840, FTP model 3 with 0.5Mbyte payload and mean inter-arrival time of 200 milliseconds are at least assumed for system level simulation. In addition, traffic models including web-browsing, video streaming, instant messaging, VoIP, gaming, and background app sync. are defined. Whether and which of theses traffic models are suitable for Rel-17 sidelink commercial and public safety use cases needs further investigation.
Observation 1: The traffic model for system level evaluation in TR 38.840 could be considered as a candidate for commercial or public safety evaluation.
3 Conclusion
In this contribution, we discuss the update of sidelink evaluation methodology for power saving. Based on the discussion, our views are summarized as follows
Observation 1: The traffic model for system level evaluation in TR 38.840 could be considered as a candidate for Rel-17 evaluation.
Proposal 1: All the three use case categories including V2x, public Safety and commercial use cases should be targeted in Rel-17 SL enhancement.
Proposal 2: The layout option 1 and layout option 5 in TR 36.840 can be considered for evaluation of commercial and public safety use cases
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Appendix

Agreements:
· For evaluation, the followings are baseline

· 2 RX APs 

· 1 TX AP

· 40 MHz for SL BWP size 

· Note that parameters or cases other than baseline is not precluded for evaluation, and companies are encouraged to provide the assumptions in details. 

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.

Agreements:
· For power consumption scaling for adaptation, 

· (Working assumption) Scaling of SL BWP size adaptation in RX perspective

· X MHz is (0.4 +0.6*(X-20)/80)*100 MHz

· Scaling for SL BWP size adaptation in TX perspective

· No scaling

· Scaling for RX AP adaptation for FR 1

· 2 RX is 0.7*4 Rx power

· Note that scaling for adaptation on other parameters is not precluded for power consumption model, and companies are encouraged to provide the assumptions in details. 

Agreements:
· For power consumption level,

· Reuse three states of “Sleep” specified in TR38.840 including transition time/energy consumption

· (working assumption) For “PSCCH/PSSCH RX”,

· In non-PSFCH-slot (i.e., the number of PSCCH/PSSCH symbols is 13), 

· the power consumption level is the same as that of “PDCCH+PDSCH”

· For power consumption level of “PSCCH/PSSCH TX” 

· In non-PSFCH-slot (i.e. the number of PSCCH/PSSCH symbols is 13), 

· the power consumption level is the same as that of “UL” for long PUCCH or PUSCH

· For power consumption level of “1st SCI/2nd SCI RX”, 

· the power consumption level is [0.7]* power consumption level of “PSCCH/PSSCH RX”

· For power consumption level of “PSFCH TX”, 

· the power consumption level is [0.3]*power consumption level of “UL” for long PUCCH or PUSCH

· (Working assumption) For power consumption level of “PSFCH RX”, 

· the power consumption level is power consumption level of “PDCCH-only” for cross-slot scheduling

· For power consumption level of “S-SSB TX” (in 13 symbol duration), 

· the power consumption level is the same as power consumption level of “UL” for (long PUCCH or PUSCH)

· For power consumption level of “S-SSB RX”, 

· the power consumption level is [1.5]*power consumption level of “Uu SSB-processing”

· The power consumption level of “GNSS-processing” is 8 

· When the synch reference source is gNB, reuse power consumption level of “Uu SSB processing”

· Power consumption level of “SL-CSI-RS processing” is not separately defined

· Note that power consumption level of other Power states is not precluded, and companies are encouraged to provide the assumptions in details.

Agreements:
· For evaluation metric, the followings are considered

· PRR

· PIR

· Power consumption reduction ratio = (power consumption for baseline scheme with Rel-16 Mode 2 resource allocation (i.e. full sensing) - power consumption for proposed scheme)/power consumption for baseline scheme with Rel-16 Mode 2 resource allocation (i.e. full sensing)

· Note that power consumption for baseline scheme with Rel-16 Mode 2 resource allocation (i.e. full sensing) and the power consumption for the proposed scheme are evaluated under the same evaluation assumptions.
