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1. Introduction 
The original plan of Rel-17 NR sidelink enhancement WI was to complete its RAN1 work in RAN#94-e, but considering the open issues remaining after the last RAN1 meeting (RAN1#107-e), the RAN1 part of this WI is not finalized yet as reported in [1]. So RAN discussion is necessary to decide how to treat the remaining RAN1 work, and this contribution provides several proposals for it.

2. Discussion
This WI has the following as its core part objectives. Those related to the non-completed RAN1 work are highlighted in yellow.
	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. 
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.
· This work should consider the impact of sidelink DRX, if any.
· Study the feasibility and benefit of solution(s) on 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(s) if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following.
· 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 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.
3. Sidelink DRX for broadcast, groupcast, and unicast [RAN2]
· Define on- and off-durations in sidelink and specify the corresponding UE procedure
· Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other
· Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE
4. Support of new sidelink frequency bands for single-carrier operations [RAN4]
· Support of new sidelink frequency bands should ensure coexistence between sidelink and Uu interface in the same and adjacent channels in licensed spectrum.
· The exact frequency bands are to be determined based on company input during the WI, considering both licensed and ITS-dedicated spectrum in both FR1 and FR2.
5. Define mechanism to ensure sidelink operation can be confined to a predetermined geographic area(s) for a given frequency range within non-ITS bands [RAN2].
· This applies areas where there is no network coverage.
6. UE Tx and Rx RF requirement for the new features introduced in this WI [RAN4]
7. UE RRM core requirement for the new features introduced in this WI [RAN4]

Enhancements introduced in Rel-17 should be based on the functionalities specified in Rel-16, and Rel-17 sidelink should be able to coexist with Rel-16 sidelink in the same resource pool. This does not preclude the possibility of operating Rel-17 sidelink in a dedicated resource pool.
The solutions should cover both the operating scenario where the carrier(s) is/are dedicated to ITS and the operating scenario where the carrier(s) is/are licensed spectrum and also used for NR Uu/LTE Uu operation.
The solutions should support the network control of NR sidelink as in Rel-16, i.e., NR Uu controls NR sidelink using Layer 1 and Layer 2 signalling and LTE Uu controls NR sidelink using Layer 2 signalling.
In ITS carriers, it is assumed that any co-channel coexistence requirements and mechanisms of NR sidelink with non-3GPP technologies will not be defined by 3GPP.



In our view, at least the following issues need to be closed in order to claim the RAN1 part completion if the current objectives are kept:

	· Physical layer aspects on resource allocation to reduce UE’s power consumption including;
· Finalization of CPS monitoring window for aperiodic transmission when UE performs at least CPS in a Tx pool
· Finalization of T1 of RSW when UE performs only CPS in a Tx pool with periodic reservation for another TB disabled
· Finalization of pre-emption/re-evaluation checking for aperiodic transmission
· Finalization of selection/report of candidate resources in which at least its subset is within RX UE's active time
· Finalization of SL CBR measurement in partial sensing
· Physical layer aspects on solution(s) on enhancement(s) in mode 2 for enhanced reliability and reduced latency including
· Scheme 1
· Finalization of contents/containers of UE-A’s inter-UE coordination information and UE-B’s request
· Finalization of behaviour of UE-B receiving a preferred resource set from UE-A
· Finalization of when and with which information UE-A generates an inter-UE coordination information
· Finalization of when UE-B generates a request
· Finalization of prioritization of inter-UE coordination information and request
· Scheme 2
· Finalization of determination of PSFCH resource/index for conflict indication
· Finalization of behaviour of UE-B receiving a conflict indication from UE-A
· Finalization of prioritization of conflict indication
· Finalization of how to determine UE-B among UEs scheduling conflicting TBs
· Finalization of RRC parameters used in the physical layer



While the list of the open RAN1 issues is lengthy, it seems undesirable to revise the WI objectives that are simply listing the power efficient resource allocation and inter-UE coordination as the open issues are not limited to a certain feature but rather spread over the all the objectives RAN1 has been leading. Also we think that scoping out some features (e.g., periodic or contiguous partial sensing, inter UE-coordination scheme 1 or 2) in this RAN meeting would not be helpful as all the features RAN1 agreed so far are complementary to each other, for example in the inter-UE coordination, Scheme 1 being a proactive solution while Scheme 2 being a reactive measure. So we think this RAN meeting guidance should be to continue RAN1 work in the next quarter without changing the WI objectives or WI completion date, and any features not completed by Q1 2022 can be re-discussed in RAN#95-e, i.e., whether to scoping out them or extend the WI schedule.

Proposal 1: RAN1 continues its work in Q1 2022 to finalize the physical layer aspects of this WI without changing the WI objectives or WI completion date.

With Proposal 1 as the RAN guidance, however, there is a risk that RAN1 progress is still slow in the next quarter. One of the main reasons of slow RAN1 progress in our view is that RAN1 sometimes discussed too many optimization issues leading to a list of options and further study points each of which consumed considerable time even just for the detailed wording. In order to avoid this, we think RAN needs to specify a list of essential topics RAN1 needs to finalize in the next quarter. An issue shall be added to the list only if the specifications would remain incomplete without resolving it. In addition, considering that RAN1 will enter a kind of exceptional work schedule extension in the next quarter, no performance optimizations such as more power saving or better latency/reliability shall be pursued. We think the open RAN1 issues above can be endorsed by RAN.

Proposal 2: RAN endorses the RAN1 open issue list for the RAN1 work in Q1 2022. RAN1 work in Q1 2022 shall focus on the finalization of the WI and no performance optimization shall be pursued.

[bookmark: _GoBack]In some of the RAN1 open issues, cross-WG impact is inevitable. Besides the completion of the higher layer parameters, there are a bunch of issues requiring RAN2 work after the finalization in the RAN1 side; an example can be the container of the inter-UE coordination information for which RAN1 agreed to use MAC CE without finalizing its contents yet. As we proposed to keep the current WI completion schedule, it is also necessary to guide RAN1 to make any cross-WG imact decision not later than RAN1#107-bis-e so that RAN2/4 can take the impact at least in one meeting.

Proposal 3: RAN1 decision impacting other WGs, if any, shall be made by RAN1#107-bis-e. No cross-WG impact decision shall be made in RAN1#108-e.

3. Conclusion
This document discussed how to complete the RAN1 work of Rel-17 sidelink enhancement WI. We propose TSG RAN to endorse the following as the guidance in the next quarter.

Proposal 1: RAN1 continues its work in Q1 2022 to finalize the physical layer aspects of this WI without changing the WI objectives or WI completion date.
Proposal 2: RAN endorses the RAN1 open issue list for the RAN1 work in Q1 2022. RAN1 work in Q1 2022 shall focus on the finalization of the WI and no performance optimization shall be pursued.
Proposal 3: RAN1 decision impacting other WGs, if any, shall be made by RAN1#107-bis-e. No cross-WG impact decision shall be made in RAN1#108-e.
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