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Introduction

According to the output of RP-201385 contributed in RAN #88e meeting[1], the working scope of Rel-17 sidelink enhancement has been settled down. In the description of WID, inter-UE coordination was proposed to enhance resource allocation mechanism to pursue performance gain in reliability as well as latency reduction, the exact description is captured below:

	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]

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].


Therefore, in this contribution, we will discuss the scenario of inter-UE coordination.

Discussion
It is known that in Rel-16 NR V2X, different communication cast types have been defined, which are broadcast, groupcast, as well as unicast. Furthermore, PC5-RRC/PC5-S signaling has been only introduced to unicast service. In detials, PC5-RRC signaling can carry the configuration of SLRB as well as peer UE’s capability information. In that case, for groupcast and broadcast, it is hard for UE to exchange some PC5-RRC configuration, such as resource pool configuration or SLRB configuration. 

Observation 1: In current specification, PC5 RRC connection only support unicast service.

Correspondingly, to allow inter-UE coordination, i.e., UE provide assistant resource configuration towards the other UE, it seems that the existence of PC5-RRC signaling is the fundamental. Thus, it is suggested that inter-UE coordination of resource allocation enhancement should be applied on the basis of the existence of established unicast link between two UEs, i.e. assisting UE and assisted UE.
Proposal 1: In Rel-17 sidelink enhancement, PC5-RRC/PC5-S is still only introduced to unicast service.

In addition, according to the WID description,  although it does not describe the cast type used to forward the assistant information between UE-A and UE-B, we still think inter-UE coordination only support unicast between UE-A and UE-B, because :

1. UE-B needs send necessary information like resource pool information to UE-A.

2. RRC Connection for groupcast and broadcast needs more RAN2 discussion, which is time consuming.
3. Signaling used for sending a set of resources may be RRC signaling or MAC CE, which is only supported in unciast. 

4. We do not see too much benefits for UE-A broadcasting the set of resources to be used by UE-B.

In consequence, there is no intention to introduce PC5-RRC into groupcast as well as broadcast. Thus, it is reasonable to make the assumption that in Rel-17, PC5-RRC/PC5-S is still only available in unicast.

Proposal 2: In Rel-17 sidelink enhancement, the cast type between UE-A and UE-B used to forward the assistant information is unicast.
Thereafter, considering the purposes of introducing inter-UE coordination, two possible scenarios can be figured out according to the pre-request on existence of established unicast link between two UEs, as shown in the below figure:
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According to the above figure, scenario 1 described that there is a third-party assistant UE, of which its responsibility is to assist other UEs for resource acquisition, it is not necessary for assistant UE and Tx UE to have unicast service data transmission and reception, i.e. only assistant information will be transformed. The assistant UE can provide assistant information towards Tx UE on its all possible services (destinations) targeting on unicast, groupcast and broadcast. Scenario 2 described that among each pair of Tx UE and Rx UE, RX UE capable of inter-UE coordination will provide the assistant information to TX UE targeting on this particular unicast service.

	Assistant UE
	Peer UE within unicast
	Third-party UE

	Advantages
	1. Peer UE knows the exact resource occupation information around itself. In consequence, the transmission reliability increases by taking the assistant information into consideration by TX UE.
2. Do not need assistant UE selection or (re-)selection.
	1. Support all possible TX UE’s services (destinations) targeting on unicast, groupcast and broadcast.

2. Do not need peer UE is capable of providing assistance information.

	Disadvantages
	1. Only support TX UE’s service targeting on unicast. 

2. Peer UE may not be capable of providing assistance information.


	Since it is not necessary for assistant UE and Tx UE to have unicast service data for setting up unicast link, thus, the unicast link set up procedure may somehow be different from Rel-16 procedure, which has large impact on SA2.
Assistant UE selection or (re-)selection needs to be further discussed by RAN2.
One critical point for introducing inter-UE coordination is to solve hidden node problem. However, considering that third-party UE can not obtain the exact resource occupation information around RX UE, hidden node problem still exits.


Therefore, RAN2 should consider which scenario to support inter UE coordination among the above mentioned two scenarios.

Proposal 3: RAN2 is suggested to discuss and decide which scenario to apply for inter-UE coordination:

Scenario 1 : select a third-party UE as the assistant UE.

Scenario 2: only select the peer UE within the unicast connection as the assistant UE.
Conclusion
Observation: In current specification, PC5 RRC connection only support unicast service.

Proposal 1: In Rel-17 sidelink enhancement, PC5-RRC/PC5-S is still only introduced to unicast service.

Proposal 2: In Rel-17 sidelink enhancement, the cast type between UE-A and UE-B used to forward the assistant information is unicast.
Proposal 3: RAN2 is suggested to discuss and decide which scenario to apply for inter-UE coordination:

Scenario 1 : select a third-party UE as the assistant UE.

Scenario 2: only select the peer UE within the unicast connection as the assistant UE.
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