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1 Introduction
In RAN1 #94bis meeting, the following agreements were made for enhancements to support NR backhaul links [1]. 

Agreements:

· Sidelink sensing and resource selection procedures are studied for Mode-2(a)

· The following techniques are studied to identify occupied sidelink resources

· decoding of sidelink control channel transmissions

· sidelink measurements

· detection of sidelink transmissions

· other options are not precluded, including combination of the above options

· The following aspects are studied for sidelink resource selection

· how a UE selects resource for PSCCH and PSSCH transmission (or other sidelink physical channel/signal, if it is introduced)

· which information is used by UE for resource selection procedure

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(c)

· How to assign resource(s) for UE sidelink transmission to mitigate collisions and half-duplex impacts

· Whether any sensing or resource selection procedure is used on top of configured grant(s)

· Whether and how to use any granted but unused resources

· How to adapt to traffic variation

· How it is different from Mode-1 operation for in-coverage scenario

· How it is different from Mode-2(a), when Mode-2(a) uses dedicated resource pool with dedicated sidelink resource pool configuration

· Whether and how this mode operates out of network coverage

· RAN1 to further study whether some or all of Mode-2(c) functionality is a part of Mode-2(a)(b)(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)
2 Discussion
For NR mode 2 resource allocation, the LTE mode 4 resource allocation can be a starting point. The reason is that, firstly, autonomous resource selection can reduce the overhead of signaling of resource scheduling between the base station and the UE and secondly, the sensing mechanism can mitigate interference by reducing resource collisions.
Proposal 1: For NR mode 2 resource allocation, LTE mode 4 resource allocation is adopted as baseline.

To meet the more stringent requirements for the use-cases supported by NR, RAN1 defined four sub-modes of resource allocation mode 2. We provide our views on each of the sub-modes.

· Mode 2-a
If sensing-based resource selection is used in mode 2-a, then according to the sensing results, the receiver UE can select resource for PSCCH and PSSCH transmission. In addition, since unicast and groupcast with HARQ feedback are supported in NR, some information reported or fed back from the receiver UE can be considered for resource selection for sidelink transmission. Examples of such information are the HARQ feedback or other information reported by other UEs (e.g. traffic pattern or CBR information). 

Proposal 2: The information reported or fed back by the receiver UE can be considered for resource selection for sidelink transmission.
· Mode 2-b
For mode 2-b, it should be clarified which assistant information can be provided by the assistant UE. When the transmitter UE performs sensing, due to HD constraint it will skip sensing on any subframe when it does transmission. However, the channel condition information on those skipped subframes can be provided by the assistant UE to complement the sensing results of transmitter UE. It is also possible that the assistant UE directly provides the candidate resource for sidelink transmission.
Proposal 3: In mode 2-b, the following information can be provided by the assistant UE:
· Sensing results of the assistant UE

· Candidate resource for transmitter UE’s sidelink transmission
If many UEs send assistant information to other UEs, there will be resource collision. Also, it is not beneficial to provide similar assistant information by multiple UEs. Therefore, it is necessary to decide which UE sends the assistance information. For example, it can be a UE-type RSU, or a master UE configured by the network, or several UEs can in turn provide the assistance information. 

· Mode 2-c
For mode 2-c, it is beneficial to perform sensing-based resource selection on top of configured grant. Regarding the traffic variation, using the granted resource may not fulfill the requirement and the transmitter UE may reselect other resource for sidelink transmission. In this case, if the transmitter has performed sensing, then it can select resource based on its sensing results. Otherwise, it may randomly reselect transmission resource probably leading to bad performance.
Proposal 4: Sensing-based resource selection procedure is used on top of mode 2-c.
· Mode 2-d
Mode 2-d can be considered at least in some use-cases, such as RSU scheduling resource for other UEs, platooning, vehicle tethering (the passenger may be inside or outside the vehicle). In these scenarios, it is beneficial to have a scheduler UE and also easy to configure the scheduler UE and maintain the relationship between the scheduler UE and other UEs.
Observation 1: Mode 2-d can be used at least in the use case of RSU scheduling resource, platooning and vehicle tethering.
If mode 2-d is used, each scheduler UE schedules sidelink resource for those UEs that are controlled by it. To mitigate the resource collision across groups of nearby scheduler UEs, two options can be considered. 

The first option is that the base station schedules or (pre)configures orthogonal resource pools to the scheduler UEs. In this case, it is beneficial that the scheduler UEs provide some measurement reports to the base station. The second option is that the base station schedules a shared resource pool for multiple scheduler UEs and the scheduler UEs autonomously select a set of resource. In this case, the scheduler UEs can select resource based on their sensing results.
Proposal 5: For mode 2-d, the resource used by the scheduler UEs can be scheduled or (pre)configured by the base station, or autonomously selected by the scheduler UEs.
3 Summary
In this contribution, the following observation and proposals are made:
Proposal 1: For NR mode 2 resource allocation, LTE mode 4 resource allocation is adopted as baseline.

Proposal 2: The information reported or fed back by the receiver UE can be considered for resource selection for sidelink transmission.
Proposal 3: In mode 2-b, the following information can be provided by the assistant UE:

· Sensing results of the assistant UE

· Candidate resource for transmitter UE’s sidelink transmission
Proposal 4: Sensing-based resource selection procedure is used on top of mode 2-c.
Observation 1: Mode 2-d can be used at least in the use case of RSU scheduling resource, platooning and vehicle tethering.
Proposal 5: For mode 2-d, the resource used by the scheduler UEs can be scheduled or (pre)configured by the base station, or autonomously selected by the scheduler UEs.
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