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1 Introduction
RAN1 is currently studying enhancements to resource selection to use inter-UE coordination.  However, some RAN2 aspects of inter-UE coordination could also be studied.

In this contribution, we further explore this topic.

2 Discussion
2.1 Inter-UE Coordination
In inter-UE coordination, a first UE (UE A) determines a set of resources and send them to a second UE (UE B) so that UE B can take this information into account in resource selection.  While the majority of discussion on this topic will be RAN1-centric, aspects related to configuration of inter-UE coordination and signaling should be discussed by RAN2.
Firstly, some means of authorization or network control should be introduced to avoid excessive traffic that could be caused if all UEs were to use or apply this scheme.  This control should be in the specific UEs which send the information, but also how often/when they can send this information.

For instance, the sending of information could be limited to the two UEs that have active data transmission.  However, this may be a limiting scenario since there is often another UE (perhaps with less constraints on battery, like an RSU) that can provide sensing results to one or more other UEs in its vicinity.
Proposal 1: 
The UE sending sensing results can be a UE with or without active data transmissions to the UE that uses the results   

Periodic transmissions of sensing information can be supported in its simplest form.  However, to avoid significant amount of signalling, event-triggered reporting should also be supported.  For example, either UE B can request assistance information from UE A, or UE A can send the information to UE B based on some events triggered at UE A (e.g., availability of resources, CBR, etc).

Proposal 2: 
Support both periodic, and event-triggered reporting for sensing results for inter-UE coordination. 

Clearly, the sensing results can be used by UE B for any transmissions (unicast, groupcast, broadcast).  However, which cast type is used to send the assistance information needs further discussion.  Unicast seems to be the most applicable because it allows the two UEs (UE A and UE B) to set up a relationship where the sensing results can be requested or sent based on certain configured conditions.  However, broadcast/groupcast may also be considered by RAN1.  RAN2 can only design the signalling once RAN1 has made further progress on this question.

Proposal 3: 
RAN2 waits for further details from RAN1 on signal design and supported cast types for Inter-UE Coordination. 

2.2 gNB Involvement in Inter-UE Coordination of Sensing Results

For Rel17, RAN1 and RAN2 are tasked to work on enhancements for mode 2 using inter-UE coordination to improve reliability and reduce latency.  The scenario for mode 2 resource selection enhancements consists of two UEs – UE A and UE B.  In such scenario, UE A determines a set of resources and sends this to UE B so that UE B can take this into account in the resource selection for its own transmission.  Based on this description, RAN1 will work on enhancements to the resource selection (in mode 2) made by UE B.  However, there should be no restriction to the mode of operation for UE A.  

Observation 1:
In the inter-UE coordination scenario, the UE transmitting the set of resources (UE A) can be either mode 1 or mode 2, and the UE receiving the set of resources is assumed to be mode 2. 

One purpose of inter-UE coordination is to avoid UE B transmitting on resources which are occupied by other UEs (as determined at UE A) and/or to be utilized by UE A itself (i.e. to avoid half-duplex at UE A).  

For the case when UE A is in mode 2, UE A may determine these resources based on its own resource selection results.  The details of UE A’s determination may be further defined by RAN1.

For the case when UE A is in mode 1, the gNB schedules resources to UE A (and possibly other UEs) in mode 1 as well as in UL, and could therefore be involved in determining the resources that UE B should/should not use to avoid half-duplex and UL/SL collision with UE A.  In this case, RAN2 can further discuss how this information is provided.

Observation 2:
In the partial coverage scenario, one use of inter-UE coordination is to avoid half-duplex and/or interference caused by an OOC UE selecting mode 1 resources utilized by IC UE(s). 

To avoid interference or half-duplex, the gNB can directly configure a set of resources to be used by UE B, and UE A can then provide such resources over sidelink.  The resources can take the form of a subset of resources within a resource pool, or of a resource pool itself.  Since UE A may not be aware of the resources the gNB will use for scheduling of its mode 1 UEs, these resources could be provided to UE A (e.g. in dedicated RRC signalling).

Proposal 4: 
A set of resources (e.g. pool) can be configured by the gNB to a UE (in-coverage) to be provided to one or more other UEs (out-of-coverage) to be used for resource selection by the out-of-coverage UEs. 

In RAN1, which cast to be supported for inter-UE coordination is still being discussed.  For the case discussed above where the set of resources configured by the gNB is being used for unicast between UE A and UE B, the gNB can at least exclude the resources in which it intends to schedule UE A in SL or UL, while providing sufficient resources for UE B to perform resource selection.  Similarly, if the IC group members and number of UEs in the group for groupcast transmissions are known by the gNB, it can also provide a resource pool that can be used by OOC UEs in the group.  In the case of broadcast however, it may be difficult for the gNB to determine the amount of resources to provide and may lead to inefficiencies in the resource allocation/partitioning when provided to multiple IC UEs.  RAN2 can start work on the unicast case with highest priority, and support the groupcast case if time permits, since at least the half-duplex and UL/SL conflict problem occur in both casts.    

Proposal 5: 
The set of resources configured to the in-coverage UE and to be provided to the out-of coverage UE(s) can be for unicast and groupcast communications.  

For the case of unicast, the gNB can provide a single pool or resources.  For groupcast however, there can be two options:

· A single pool of resources is provided for use by the entire group

· Each member in a group (if member information is known) is provided with a separate resource pool.
Proposal 6: 
For groupcast, RAN2 to discuss which of the following options to support: 1) UE A receives a single resource pool to be used for the entire group and forwards the pool to each member of the group and/or 2) UE A receives individual resource pools for each group member and forward each individual resource pool to the corresponding member 

3 Conclusion
In this contribution, the following observations were made resource allocation from RAN2 perspective:

Observation 1:
In the inter-UE coordination scenario, the UE transmitting the set of resources (UE A) can be either mode 1 or mode 2, and the UE receiving the set of resources is assumed to be mode 2. 

Observation 2:
In the partial coverage scenario, one use of inter-UE coordination is to avoid half-duplex and/or interference caused by an OOC UE selecting mode 1 resources utilized by IC UE(s). 

Based on these observations, the following conclusions were made:
Proposal 1: 
The UE sending sensing results can be a UE with or without active data transmissions to the UE that uses the results   

Proposal 2: 
Support both periodic, and event-triggered reporting for sensing results for inter-UE coordination. 

Proposal 3: 
RAN2 waits for further details from RAN1 on signal design and supported cast types for Inter-UE Coordination. 

Proposal 4: 
A set of resources (e.g. pool) can be configured by the gNB to a UE (in-coverage) to be provided to one or more other UEs (out-of-coverage) to be used for resource selection by the out-of-coverage UEs. 

Proposal 5: 
The set of resources configured to the in-coverage UE and to be provided to the out-of coverage UE(s) can be for unicast and groupcast communications.  

Proposal 6: 
For groupcast, RAN2 to discuss which of the following options to support: 1) UE A receives a single resource pool to be used for the entire group and forwards the pool to each member of the group and/or 2) UE A receives individual resource pools for each group member and forward each individual resource pool to the corresponding member 
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