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Introduction
At RAN#86, a new work item “NR Sidelink enhancement” (NR_SL_enh) was approved ‎[1]. One of the objectives of this work item is relevant for the present agenda item:

	2. Resource allocation enhancement:
· 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]
· [bookmark: _Hlk47753693]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 provide our views on enhancements in sidelink resource allocation mode 2.


Discussion
Analysis of the work item objective
The objective is about mode 2 enhancements to improve reliability and latency. For reliability metrics, both PRR and PIR are mentioned; this implies that persistent collisions, which are measured by PIR, are to be addressed by the enhancements. The following known issues can be addressed by mode 2 enhancements:
· Persistent collisions
· Hidden node issue
· Half-duplex collisions

Regarding specific enhancements, currently only “Inter-UE coordination” as defined in the objective is within scope of the work item.
The definition of Inter-UE coordination is very wide: 
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.
The definition is fully open on how UE-A determines the set of resources: This could involve sensing by UE-A, UE-A’s knowledge of its own intended transmissions, UE-A’s knowledge of other UEs’ intended transmissions,…
The definition is fully open on what UE-B does with the resource set determined by UE-A: This could range from the extreme case that UE-A schedules UE-B (i.e. UE-B uses the exact resource set determined by UE-A) to UE-B treating the set determined by UE-B as just a recommendation of resources to use preferentially or to avoid.

[bookmark: P_issues]Proposal 1: Inter-UE coordination shall address at least the following issues:
· Persistent collisions
· Hidden node issue
· Half-duplex collisions

[bookmark: P_scenarios]Proposal 2: Inter-UE coordination shall address at least the following scenarios:
· Unicast
· Groupcast (e.g. platooning)
Progress during Study Item FS_NR_V2X
During the FS_NR_V2X study item, two sub-modes of resource allocation mode 2 were defined which fit within the enhancement of “Inter-UE coordination” as defined in the WID objective, namely
· 2b)	UE assists sidelink resource selection for other UE(s)
· 2d)	UE schedules sidelink transmissions of other UEs

Below we summarize the FS_NR_V2X agreements relevant for these two submodes:

	Agreements:
…
· Mode-2 definition covers potential sidelink radio-layer functionality or resource allocation sub-modes (subject to further refinement including merging of some or all of them) where
a) UE autonomously selects sidelink resource for transmission
b) [bookmark: _Hlk47753729]UE assists sidelink resource selection for other UE(s)
c) UE is configured with NR configured grant (type-1 like) for sidelink transmission
d) UE schedules sidelink transmissions of other UEs



	Agreements:
· The following aspects about assistance information are studied for Mode 2(b)
· Which assistance information is used and how it is acquired
· Which UE sends assistance information
· How to deliver assistance information, including physical channel and UE behavior
· How assistance information is taken into account in determination of sidelink resource for transmission
· RAN1 to further study whether some or all of Mode-2(b) functionality is a part of Mode-2(a)(c)(d)





	Agreements:
· The following aspects are studied for Mode 2(d)
· In which use cases/scenarios this mode is applicable
· What is the overall architecture for Mode-2(d) operation
· How to decide which UE schedules which other UE(s) and how to maintain this relationship
· What is the procedure of UE(s) when the scheduling UE disappears
· What is the scheduling UE behavior and signaling mechanism to schedule sidelink resources for transmission/reception for other UEs
· Which resources can be used to schedule other UEs 
· Inter- and intra-UE collision handling and sidelink resource allocation mechanisms across groups 
· RAN1 to further study whether or not some or all of the above aspects are applicable to 2(b)





	Agreements:
For Mode-2(d) operation, further study the following potential radio-layer procedures including at least the following
· Procedures to become/serve as a scheduling UE for in-coverage and out-of-coverage scenarios
· The following options are identified for further study:
· Scheduling UE is configured by gNB
· Application layer or pre-configuration selects scheduling UE
· Receiver UE schedules transmissions of the transmitter UE during the session
· Scheduling UE is decided by multiple UEs including the one that is finally selected
· UE may autonomously decide to serve as a scheduling UE (self-nomination) / offer scheduling UE functions




	Agreements:
Initialization of Mode-2(d) operation is FFS
For Mode-2(d) operation, further study the following potential radio-layer procedures including at least the following
· Procedure to determine a set of sidelink resources a scheduling UE can use for scheduling of other UEs
· The following options are identified:
·  Based on sensing procedure by scheduling UE
·  Configured by gNB if scheduling UE is in-coverage
·  Pre-configured if scheduling UE is out of coverage
· Transmitting UE provides information about sidelink resources to scheduling UE
· FFS behavior/algorithm of scheduling UE 
· Behavior of scheduling UE to signal scheduling decisions for transmission/reception of other UEs
· The following options are identified:
· Physical layer signaling
· Higher layer signaling
· UE behavior to (re)-select scheduling UE(s)
· UE behavior to associate to scheduling UE(s)
· UE behavior when scheduling UE stop scheduling
· Resource management to address collision/interference and half-duplex issues b/w UEs scheduled by different scheduling UEs
· Relationship between scheduling UE and UE groups from upper layer perspective
· Whether UEs from the same upper layer group are served by the same scheduling UE
· Resources used for communication before UE is associated with a scheduling UE
· Procedures to switch between Mode-2(d) from/to other submodes 




	Agreements:
In the context of Mode-2(d), NR V2X supports the following functionality:
· A UE informs gNB about group members and gNB provides individual resource pool configuration and/or individual resource configuration through the same UE to each group member UE within the same group. It does not require connection between member UE and gNB
· The UE cannot modify the configuration provided by gNB
· Higher layer signaling is to be used to provide the configuration. No physical layer signaling is used
· FFS if one or both options are supported (i.e. resource pool configuration(s) or resource configuration)
· FFS which functionality defined as a part of Mode-2 is applicable for this feature
· This functionality is up to UE capability(ies)






Conclusions
In this contribution we discussed enhancements in sidelink resource allocation mode 2 and make the following observations and proposals:
Proposal 1: Inter-UE coordination shall address at least the following issues:
· Persistent collisions
· Hidden node issue
· Half-duplex collisions
 
Proposal 2: Inter-UE coordination shall address at least the following scenarios:
· Unicast
· Groupcast (e.g. platooning)
[bookmark: _GoBack]
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