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1. [bookmark: _Ref47362130][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The work item of sidelink enhancement has been agreed in [1], including various enhancements such as resource allocation enhancements to reduce power consumption, to enhance reliability and to reduce latency, etc. To facilitate the discussion and evaluation, the sidelink evaluation methodology should be updated:
	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.
2. Resource allocation enhancement:
· Specify resource allocation to reduce power consumption of the UEs [RAN1, RAN2]
· Baseline is to introduce the principle of Rel-14 LTE sidelink random resource selection and partial sensing to Rel-16 NR sidelink resource allocation mode 2.
· Note: Taking Rel-14 as the baseline does not preclude introducing a new solution to reduce power consumption for the cases where the baseline cannot work properly.


In this contribution, we provide our views on the evaluation methodology update.
2. Discussion
In this section, several essential issues on the NR sidelink evaluation methodology are discussed.
2.1. Evaluation scenarios
The study of pedestrian UE (PUE) in LTE V2X focus on basic safety scenario, where only the P2V case is concerned for power saving purpose. Consequently, the evaluation methodology assumes no data reception in sidelink on PUE.
However, NR sidelink supports new use cases other than basic safety [2], such as Dynamic ride sharing, Tethering via vehicle, etc. Moreover, as clearly stated in the justification of this WID, the NR sidelink should support use cases other than V2X, such as public safety or commercial D2D (e.g., NCIS). Therefore, the evaluation methodology should support use cases other than P2V and cover both TX and RX sides for power saving purpose.
[bookmark: _Ref47364811]Proposal 1: NR sidelink evaluation methodology should cover use cases including P2V, V2P, and D2D (for public safety and commercial).
Then, for all the supported scenarios, for the purpose of evaluation, transmission and reception of PSCCH, PSSCH, and PSFCH should be assumed for UE operating in power saving mode as discussed in companion paper [3]. 
[bookmark: _Ref47364813]Proposal 2: For the purpose of evaluation, transmission and reception of PSCCH, PSSCH, and PSFCH should be assumed for UE operating in power saving mode.  

2.2. Traffic model
As discussed in section 2.1, in LTE V2X, only basic safety traffic model is considered for P2V, e.g., the message size is fixed at 300 Bytes and transmission frequency is 1 Hz. Aperiodic traffic model is not used for evaluation of P2V in LTE V2X. However, as discussed before, the support of new use cases in NR implies the use of different traffic models for evaluation. For example, the use case of extended sensors requires the vehicle UE enables the exchange of raw or processed data gathered through local sensors or live video data among vehicles, RSUs, pedestrian UE and V2X application servers. As a start, the traffic model for V2V can be reused for evaluation, at least for V2P/P2V. Other traffic model, such as FTP or voice/video, can be considered for D2D scenarios, e.g., for the scenario of videos sharing between head mounted devices in NCIS use cases [4].
[bookmark: _Ref47120007][bookmark: _Ref47364831]Proposal 3: The traffic model for vehicle should be reused for pedestrian UE as a starting point. Additional traffic model should be considered for D2D scenarios.

2.3. Power consumption model
[bookmark: OLE_LINK1]The power consumption model of NR Uu can be reused as a baseline for NR sidelink operation with some special modifications, such as power consumption for the 1st-stage SCI and 2nd-stage SCI decoding, TX and RX of PSFCH, as well as S-SSB. 
Firstly, the power consumptions of PSFCH transmission and reception need to be defined. In NR V2X, the design of PSFCH is similar to the short PUCCH in NR Uu. The power consumption of transmitting a short PUCCH can be reused for transmitting a PSFCH. While, in the case of receiving PSFCH, the power consumption of decoding PDCCH can be reused for simplicity.
Moreover, the power consumption for blind searching is different from that in Uu, due to the support of two-stage SCI. The blind decoding of 1st SCI is similar to that of PDCCH in a slot. However, after that a RX UE cannot identify whether there is a TB to be receiverd in the slot, an additional blind decoding of 2nd SCI in the slot is required. If there is any desired destination ID found, the decoding of PSSCH is started. It is worth noting that the power consumption of decoding 2nd SCI  depends on the pattern of DMRS in PSSCH, since it is carried in PSSCH. For simplicity, the power consumption of blind searching is defined as that for 1st and 2nd SCI blind decoding, and is modeled by the power consumption of decoding PSCCH+PSSCH with a scaling factor, which is based on the DMRS pattern of PSSCH. 
Furthermore, the power consumption model of transmitting SSB which occupies almost all symbols in one sidelink slot can simply reuse the power consumption model of PUSCH in NR Uu. Additionally, for the power consumption of GNSS, the power model in TR 38.843 [5] can be considered as a baseline, i.e. the GNSS power equals 0.08 unit per slot when RX power equals to 1 unit per slot. In NR sidelink, the max RX power consumption can be selected as the base value for calculating the GNSS power consumption.
Finally, the power control mode for evaluation should be defined, which has a significant impact on the power consumption evaluation result. For simplicity, the out-of-coverage scenario can be assumed as mandatory scenario for evaluation, where DL pathloss based OLPC is not applied.
Based on the consideration above, the reference configuration for FR1 can be updated as below:
· NR Sidelink
· Subcarrier spacing (SCS): 30 kHz
· Number of carrier:  1CC
· System Bandwidth: 40 MHz 
· PSCCH region: 2 symbol behind the first AGC symbol in sidelink slot
· PSSCH of max data rate
· Modulation:  64QAM
· PSFCH: 2 symbol, 1PRB
· Power levels: 0dBm and 23dBm
Considering the bandwidth of 40MHz, the UE power consumption model for NR sidelink in FR1 can be updated based on the scaling principle defined in TR 38.840 [6] as Table 1
[bookmark: _Ref47127321]Table 1 UE power consumption model in FR1
	NR Sidelink Power State
	Characteristics
	Relative Power

	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 
(Optional: 0.5)

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

	Micro sleep
	Immediate transition is assumed for power saving study purpose from or to a non-sleep state
	45

	PSCCH+PSSCH RX
	Receiving and decoding all symbols in a SL slot
	165

	SCI decoding for blind searching
	SCI decoding includes PSCCH decoding for sensing, and 2nd stage SCI decoding to identify if there is any TB to be received (i.e., any desired destination ID for unicast, groupcast, or broadcast).
	
165*a[Note]

	PSCCH+PSSCH TX
	Transmitting during all the symbol in a SL slot
	[bookmark: OLE_LINK4][bookmark: OLE_LINK5]P = [250 (0 dBm)
700 (23 dBm)]

	PSFCH TX
	Transmitting during two PSFCH symbols
	0.3*P

	PSFCH RX
	[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Receiving and decoding two PSFCH symbols in a SL slot
	55

	SSB TX
	Transmitting one SSB in a SL slot
	P = [250 (0 dBm)
700 (23 dBm)]

	SSB RX
	Receiving one SSB in a SL slot
	55

	GNSS
	Receiving GNSS information for positioning
	13.2


Note: The variable a is the scaling factor between the power consumption of SCI decoding and PSCCH+PSSCH decoding, the candidate values of a can be {0.6, 0.7, 0.8, 0.9}.
[bookmark: _Ref47364832][bookmark: _Ref47120016]Proposal 4: For SL power consumption evaluation, DL pathloss based OLPC is not applied.
[bookmark: _Ref47364833]Proposal 5: The power consumption model of NR Uu should be reused as a start point for NR sidelink, and Table 1 can be agreed as the baseline model.

2.4. Performance metric
It has been agreed in [1] that PRR and PIR can be used to evaluate the transmission reliability and latency in NR sidelink. However, performance metric for power saving has not been discussed. For simplicity, the performance metric for power saving assessment in TR 38.840 can be regarded as the baseline for the sidelink power evaluation.  
[bookmark: _Ref47128363]Proposal 6: The performance metrics in TR 38.840 are used for NR sidelink power saving evaluation.

3. Conclusion
In the contribution, we provide our considerations on the evaluation methodology for NR sidelink with the following proposals. 
Proposal 1: NR sidelink evaluation methodology should cover use cases including P2V, V2P, and D2D (for public safety and commercial).
Proposal 2: For the purpose of evaluation, transmission and reception of PSCCH, PSSCH, and PSFCH should be assumed for UE operating in power saving mode.
Proposal 3: The traffic model for vehicle should be reused for pedestrian UE as a starting point. Additional traffic model should be considered for D2D scenarios.
Proposal 4: For SL power consumption evaluation, DL pathloss based OLPC is not applied.
Proposal 5: The power consumption model of NR Uu should be reused as a start point for NR sidelink, and Table 1 can be agreed as the baseline model.
Proposal 6: The performance metrics in TR 38.840 are used for NR sidelink power saving evaluation. 
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