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1 Introduction
During RAN#88-e meeting, the work item description of Release 17 Sidelink enhancement has been updated [1]. The following objective of the SI is updated:

	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 this contribution, we provide our considerations on necessary update of sidelink evaluation methodology for power saving. 
2 Discussion
2.1 System level evaluation assumptions
In Rel-16 5G V2x discussion, the evaluation methodology in TR 37.885 is used. However, use cases of public safety and commercial services are not be considered. In Rel-12 D2D discussion, the evaluation methodology for commercial and public safety use cases are defined in TR 36.843. Some evaluation assumption can be reused to save the discussion time.

In TR 36.843, 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. In TR 38.840, indoor hotspot is considered as one of additional deployment scenarios. As indoor scenarios are important for various commercial use cases, it would be necessary to support indoor UE deployment for Rel17 evaluation. 
Proposal 1: The indoor UE deployment scenario should be supported for Rel-17 sidelink commercial use cases
However, the use cases in Rel-12 D2D discussion are quite different from use cases 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 like 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 different traffic models as use cases in R12 D2D. 
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 modes 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 36.840 could be considered as a candidate for Rel-17 evaluation.
2.2 UE power consumption model
In Rel-16 power saving study item, the UE power consumption model has been carefully analyzed. The agreed power consumption model is described in TR 38.840. Although the model did not include power consumption due to Sidelink communications, the model can still be reused from power consumption of wireless signal transmission and receiving perspective. In addition, UE power consumption due to DL/UL transmission of Mode 1 resource allocation can be directly calculated by the model in TR 38.840.
Observation 2: The UE power consumption model in TR 38.840 can be reused from signal transmission and receiving perspective
Proposal 2: Reuse the power consumption models in TR 38.840 for UL/DL power consumption of mode 1 communications
2.2.1 Sleep states

The power consumption when a UE is not transmitting or receiving would be similar no matter whether the UE is in communication with Uu interface or Sidelink interface. Therefore, the definition of sleep power state and the corresponding power consumption model in sleep states in TR 38.840 can be reused. In TR 38.840, the power values are averaged over the operation within a slot. The same assumption can be made in the evaluation for sidelink.
Proposal 3: Reuse deep sleep, light sleep, and micro sleep power states in TR 38.840 for sidelink UE power consumption model 
· The relative power values and additional transition energy assumptions in Table 18 and 19 can be reused.
2.2.2 Non-sleep states

In non-sleep states, the signal to be received and transmitted by a UE in sidelink communications would be different from that in UL/DL communications. In a slot of sidelink resource pool which does not have PSFCH resource, a Rel-16 sidelink UE would be in one of the following states: 

1) sensing and there is no PSCCH/PSSCH destined to the UE: the power consumption includes power for blindly detecting PSCCH, decoding all 2nd stage SCI, and the corresponding S-RSRP measurement(s);
2) sensing and there is N PSCCH/PSSCH destined to the UE: the power consumption includes power for blindly detecting PSCCH, demodulating and decoding all 2nd stage SCI, demodulating and decoding N PSSCH destined to the UE, and the corresponding S-RSRP measurement(s);

3) transmit one PSCCH/PSSCH with transmit power level X: the power consumption includes the transmission power consumption. 
The impact of value of N and X on the power consumption should be investigated by RAN1. 
Proposal 4: For non-sleep state, RAN1 should define the power consumption model(s) for the following cases:

· Sensing only

· PSCCH/PSSCH Rx + sensing
· PSCCH/PSSCH Tx

The impact of PSFCH Tx on power consumption can reuse the UE power consumption scaling for short PUCCH, i.e. 0.3 times the PSCCH/PSSCH Tx power. The impact of PSFCH Rx on power consumption can be ignored, i.e. the slot average power for “other non-sleep state + PSFCH Rx” is assumed to be the same as that for “other non-sleep state”. 
2.2.3 Synchronization
The impact of sidelink synchronization on UE power consumption should be further investigated. RAN1 should define the power consumption model(s) for the following cases:

· The UE is directly sync. with GNSS 

· The UE is sync. with DL SSB of gNB

· The UE is sync. with SLSS of other sidelink UE(s)

· The UE sends S-SSB Tx
2.2.4 UE power scaling 
The power scaling scheme defined in TR 38.840 can be reused for sidelink power consumption evaluation.
2.3 Performance metric
UE power saving gain is defined in TR 38.840 to evaluate the effective of power consumption reduction. The same performance metric can be reused in sidelink power consumption 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 36.840 could be considered as a candidate for Rel-17 evaluation.
Observation 2: The UE power consumption model in TR 38.840 can be reused from signal transmission and receiving perspective

Proposal 1: The indoor UE deployment scenario should be supported for Rel-17 sidelink commercial use cases
Proposal 2: Reuse the power consumption models in TR 38.840 for UL/DL power consumption of mode 1 communications
Proposal 3: Reuse deep sleep, light sleep, and micro sleep power states in TR 38.840 for sidelink UE power consumption model 
· The relative power values and additional transition energy assumptions in Table 18 and 19 can be reused.
Proposal 4: For non-sleep state, RAN1 should define the power consumption model(s) for the following cases:

· Sensing only

· PSCCH/PSSCH Rx + sensing

· PSCCH/PSSCH Tx

Reference

[1] RP-201385, WID revision: NR sidelink enhancement, LG Electronics, Jun. 2020 
