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In the RAN2 #111-e meeting, there’re some discussions on relay discovery and the following agreements were made [1].

	1: Model A/ B discovery model similar to LTE is reused for U2N relay
2: Model A/ B discovery model similar to LTE is reused for U2U relay also
3: Send a LS to inform SA2 of RAN2’s assumption on discovery models for both U2N relay and U2U relay. 
4: RAN2 take agreed discovery model for U2N relay and U2U relay as working assumption while waiting for SA2’s response
5: Discovery message is carried over SL SRB with control plane protocol stack similar or identical to PC5-S (PC5-S/PDCP/RLC/MAC/PHY). FFS whether new SL SRB is introduced for discovery message. 
6: Solution is needed to differentiate discovery message in AS layer from existing SL signalling or traffic
10: For U2N relay, relay UE is allowed to transmit/receive discovery message when it is in coverage and relevant control parameters including e.g. Uu signal quality thresholds and communication configuration are provided by network
11: For U2N relay, LTE principle i.e. one lower threshold and one upper threshold can be reused for relay UE in IDLE/INACTIVE state to decide whether it is allowed to transmit/receive discovery message
12: For U2N relay, relay UE in CONNECTED state is allowed to transmit/receive discovery message if sidelink communication configuration is provided from network.  FFS for the case that the serving gNB is not SL-capable (if applicable).
14: for U2N relay, remote UE in IDLE/INACTIVE state is allowed to transmit/receive discovery message when signal strength of Uu interface is lower than one configured threshold by network.  FFS the details of the idle measurements and possible additional network configuration.
15: for U2N relay, whether remote UE in CONNECTED state is allowed to transmit/receive discovery is based on configuration provided by serving gNB and detail is FFS. FFS for the case that the serving gNB is not SL-capable (if applicable).
16: for U2N relay, remote UE out of coverage is always allowed to transmit/receive discovery message based on pre-configuration in the initial access case (i.e. not already connected through relay). FFS whether based on configuration from network in case the remote UE is already connected through a relay.
17: RAN2 concludes that authorization of both relay UE and remote UE has no RAN2 impact
18: RAN2 concludes that limited impact on RAN3 for UE-to-Network relay can be left for normative work item phase




But there are some issues for further study, so we discuss some remaining issues on relay discovery.
Discussion
RAN2 agreed “Solution is needed to differentiate discovery message in AS layer from existing SL signalling or traffic”. One solution to differentiate discovery message in AS layer is to introduce separate resource pool e.g. filtering discovery message in RX side. But we think discovery message transmits sparse comparing with normal communications so shared pool is better for sidelink resource utilization.
Proposal 1. Shared resource pool should be supported for discovery message.
Separate and shared resource pool have their pros and cons. It is simple to differentiate discovery message by using separate resource pool with some benefits such as different power control level [2]. If separate resource pool is supported and multiple discovery messages are transmitted simultaneously, we think it’s not necessary to differentiate one discover message with other discovery messages because RAN2 has agreed to send discovery message via SL SRB.
Proposal 2. Discovery messages treatment within the separate resource pool is left to UE implementation.
If shared resource pool is used between sidelink communication and discovery message transmission, then it is needed to differentiate discovery message from sidelink communication in RX UE. There are two options to filter the discovery message. The first option is PHY layer solution and the other solution is MAC layer solution. But the first option would impact RAN1 which is not in the study scope of the SID, so we think MAC layer solution with a new LCID is better for the issue.
Proposal 3. For shared resource pool, to introduce a new LCID for discovery message.
Conclusion
In this paper, some remaining issues on relay discovery were discussed, and we propose the following:
Proposal 1. Shared resource pool should be supported for discovery message.
Proposal 2. Discovery messages treatment within the separate resource pool is left to UE implementation.
Proposal 3. For shared resource pool, to introduce a new LCID for discovery message.
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