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Introduction
In RAN#86 meeting, NR Sidelink enhancement WID was approved in RP-193257 [1], and further updated interim dates in RAN#88-E meeting[2]. The RAN1 related objectives are provided as 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. 
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.
· Study the feasibility and benefit of the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following until RAN#90.
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
· Note: The study scope after RAN#90 is to be decided in RAN#90.
· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.
Note: RAN2 work will start after [RAN#89].



In this contribution, we will provide our views on the updated evaluation methodology, including system evaluation assumption and power consumption model for NR sidelink
System evaluation assumption for NR sidelink enhancement
In NR sidelink enhancement, regarding the potential enhancement to support advanced V2X services, the potential aspects on evaluation methodology for NR sidelink enhancement are discussed.
UE dropping and mobility modeling
According to the TS22.186, platooning is a typical and realistic groupcast communication application in future V2X service. However, in Rel-16 NR-V2X, only the connection-less groupcast communication is evaluated. In order to support more realistic V2X application in Rel-17, the connection-oriented groupcast communication(platooning-likely) should be further studied in Rel-17 sidelink enhancement. Therefore, cluster-based vehicle dropping should be studied and evaluated in Rel-17 sidelink enhancement. 
Proposal 1: Cluster-based vehicle dropping (vehicle dropping option C for highway scenario in 37.885) should be studied and evaluated in Rel-17 sidelink enhancement.

Regarding the vulnerable road users (VRU) use case, the pedestrian UE dropping in TR36.885 should be reused in system evaluation, that is the pedestrian UEs are dropped with equal inter-distance along the sidewalk. 
Proposal 2:  The pedestrian UE dropping in TR36.885 should be a starting point for system evaluation in Rel-17 sidelink enhancement.

Association for Groupcast and unicast communication
In Rel-16 NR-V2X, for evaluation purpose, the target receiver of groupcast and unicast are determined based on a given geo-distance, the grouping and unicast pairs determining methods are illustrated as following [3]: 
	For each transmitter for unicast, the target receiver is randomly selected among the UEs within X meters.
-	For the clustered vehicle dropping, the target receiver should be in the same cluster as the transmitter.
-	X is to be discussed as a part of technical solutions.
-	This transmitter-receiver association assumption can be revisited if an issue is identified.
For each transmitter for groupcast, the target receivers are all the UEs within Y meters.
-	For the clustered vehicle dropping, the target receivers should be in the same cluster as the transmitter.
-	Y is to be discussed as a part of technical solutions.



Since the typical advanced use case for groupcast communication and unicast communication are platooning, and see-through respectively, the provided grouping method in TR37.885 can support the evaluation of platooning case if clustered vehicle dropping is supported. However, the unicast pairs determination is not suitable for see-through use case. The potential unicast pairs could be changed dynamically which is not a typical unicast scenario. In order to evaluate the see-through case, the unicast pair could be two vehicles are neighbored within same lane.
Proposal 3: In order to evaluate unicast communication, one additional unicast pair determining method should be support:
· The unicast pair are two vehicles neighbored within same lane.

Traffic model for Pedestrian UE
For pedestrian UEs, the traffic model in TR36.885 should be a starting point. The packet size is fixed at 300 Bytes, transmission frequency is 1 Hz, and latency is 100ms.
Proposal 4: The traffic model for pedestrian UEs in TR36.885 should be a starting point in Rel-17 sidelink enhancement. The details are provided as following:
· Periodic traffic with inter-packet arrival time: 1000ms
· Packet size: fixed 300Bytes
· Latency requirement: 100ms

Power consumption model for NR sidelink
The details of power consumption model for cellular UE are provided in TR38.840. In NR sidelink design, the channel structure in sidelink (as shown in Figure 1) is different from that of NR Uu. Therefore, some modifications of the power consumption model in TR38.840 are necessary. 
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 a) Without PSFCH	   			      b) with PSFCH
Figure 1: sidelink channel structure
The following particular issues are analysis for power consumption modeling in NR sidelink:
· 2-stage SCI
In TR38.840, the PDCCH-only state is defined, which means the UE only performing the PDCCH blind decoding, but not decoding the PDSCH. Which is somehow similar as 2-stage SCI detection only in NR sidelink. However, in 2-stage SCI design, the 1st- SCI is carried by PSCCH, and 2nd-SCI is carried by PSSCH. The OFDM symbols used for 2nd-SCI depend on the assumptions of PSCCH region, PSSCH-DMRS pattern, beta-offset value. Therefore, the reference configuaton for NR sidelink should be refined, and the relative power value for for 2-stage SCI detection only state also need to further defined.
Proposal 5: The reference configuration for NR sidelink need further study, including the assumptions of PSCCH region, PSSCH-DMRS pattern, beta-offset value.

· Tx-Rx state switching within a slot
As shown in Figure 1, there are two types of sidelink physical channel structure:
· Case 1: Sidelink channel structure without PSFCH, as shown in Figure 1. A UE can be either Tx state or Rx state in a given slot.
· Case 1-1: SCI Tx+PSSCH Tx
· Case 1-2: SCI Rx+PSSCH Rx
· Case 2: Sidelink channel structure with PSFCH, as shown in Figure 2. A given slot can be separated into eight Tx-Rx combinations:
· Case 2-1: SCI Tx+PSSCH Tx+PSFCH Tx 
· Case 2-2: SCI Rx+PSSCH Rx+PSFCH Rx 
· Case 2-3: SCI Rx+ PSFCH Rx
· Case 2-4: SCI Tx+PSSCH Tx +PSFCH Rx
· Case 2-5: SCI Rx+PSSCH Rx +PSFCH Tx
· Case 2-6: SCI Rx+ PSFCH Tx
· Case 2-7: SCI Tx+PSSCH Tx(without PSFCH symbols) 
· Case 2-8: SCI Rx+PSSCH Rx(without PSFCH symbols)

In Case 2-1 and 2-2, a UE can be either Tx state or Rx state, the GP symbol can be deemed as a micro sleep state. In Case 2-7 and 2-8, a UE can be either Tx state or Rx state, and the GP and PSFCHs can be deemed as a micro sleep state. From Case 2-3 to Case 2-6, a given slot is always separated into two part, one is Tx state, and the other is Rx state. These different cases will have different power consumptions. 
In order to derive the relative power for NR sidelink, the new power states are proposed for NR sidelink power consumption modeling. And the exact values of the provide power states should be defined.
Proposal 6: The following power states should be introduced into NR sidelink power consumption modeling:
· SCI Rx-only
· SCI Rx+PSSCH Rx
· SCI Tx+PSSCH Tx
· PSFCH Tx
· PSFCH Rx
Proposal 7: The exact values of the provide power states should be defined.
Conclusions
In this contribution, the system evaluation assumption and power consumption model for Rel-17 sidelink enhancement are discussed. Particularly, we have following proposals:
Proposal 1: Cluster-based vehicle dropping (vehicle dropping option C for highway scenario in 37.885) should be studied and evaluated in Rel-17 sidelink enhancement.
Proposal 2:  The pedestrian UE dropping in TR36.885 should be a starting point for system evaluation in Rel-17 sidelink enhancement.
Proposal 3: In order to evaluate unicast communication, one additional unicast pairs determining method should be support:
· The unicast pairs are two vehicles neighbored within same lane.
Proposal 4: The traffic model for pedestrian UEs in TR36.885 should be a starting point in Rel-17 sidelink enhancement. The details are provided as following:
· Periodic traffic with inter-packet arrival time: 1000ms
· Packet size: fixed 300Bytes
· Latency requirement: 100ms
Proposal 5: The reference configuration for NR sidelink need further study, including the assumptions of PSCCH region, PSSCH-DMRS pattern, beta-offset value.
Proposal 6: The following power states should be introduced into NR sidelink power consumption modeling:
· SCI Rx-only
· SCI Rx+PSSCH Rx
· SCI Tx+PSSCH Tx
· PSFCH Tx
· PSFCH Rx
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