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1. Introduction

In RAN2#111-e meeting, the transmission and reception of discovery message for U2N relay were discussed and the following agreements were achieved in [1].
[Easy]Proposal10: 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

[Easy]Proposal11: 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

[Easy]Proposal12: 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).

[Easy]Proposal14: 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.

[Easy]Proposal15: 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).

[Easy]Proposal16: 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.

In RAN2#112-e meeting, the transmission and reception of discovery message for U2U relay were discussed and the following agreements were achieved in [2].
Proposal16: For U2U relay operation, relay UE or remote UE is allowed to transmit discovery message when it is triggered by upper layer.

Proposal 17: Both remote UE and relay UE in U2U relay can rely on pre-configuration unless relevant radio configuration is provided by network, either via system information or dedicated signalling

In this paper, we further discuss the remaining issues on sidelink relay discovery and raise some proposals accordingly.
2. Discussion

For U2N relay, RAN2 has agreed that whether remote UE is allowed to transmit or receive discovery message is based on the following conditions in different cases:
· IDLE/INACTIVE state: Uu signal strength;

· CONNECTED state: configuration provided by gNB;
· OOC: pre-configuration in the initial access case for remote UE.
For U2U relay, RAN2 has agreed that whether relay UE or remote UE is allowed to transmit or receive discovery message is based on the following conditions:

· when it is triggered by upper layer;

· configuration provided by gNB;

· pre-configuration.

The objective of U2U relay is to extension the coverage between source remote UE and target remote UE. Unnecessary discovery message transmission or reception will cost power and may cause the remote UE choosing a relay UE which is not optimal. 
For relay selection case, it is possible there has been PC5 unicast connection between source remote UE and target remote UE. If the signal strength of PC5 interface between source remote UE and target remote UE is good, there is no need for the remote UE to transmit or receive discovery message to discover a relay UE. And if the signal strength of PC5 interface between relay UE and target remote UE is bad, there is no need for the relay UE to transmit or receive discovery message because the relay UE cannot offer good link for remote UE. 

For relay reselection case, the signal strength of PC5 interface between source remote UE and relay UE should be considered. If the signal strength of PC5 interface between source remote UE and relay UE is good, there is no need to transmit or receive discovery message, else transmit/ receive discovery message should be allowed.
Proposal 1: For U2U relay, RAN2 to discuss whether relay UE or remote UE is allowed to transmit or receive discovery message can be based on PC5 signal strength.

If Proposal 1 is accepted, in some cases for U2N relay the UE needs to check Uu signal strength and for U2U relay the UE needs to check PC5 signal strength. Thus when the UE performs the checking handling it should know the checking is for transmission or reception of discovery message for U2N relay or U2U relay. Furthermore, for both U2N relay and U2U relay, whether relay UE or remote UE is allowed to transmit or receive discovery message can be based on configuration provided by gNB. For U2N relay and U2U relay the configuration provided by gNB may be different and the UE needs to check based on different configuration. In order to allow the different checking conditions and handlings for U2N relay and U2U relay, the AS layer needs indication from the upper layer to differentiate the transmission or reception of discovery message is for U2N relay or U2U relay.
Proposal 2: In order to check whether the UE is allowed to transmit or receive discovery message, AS layer needs an indication from the upper layer to differentiate U2N relay and U2U relay.

3. Conclusion

This paper discusses the transmission or reception of NR sidelink relay discovery message, based on the discussion following proposals are provided:
Proposal 1: For U2U relay, RAN2 to discuss whether relay UE or remote UE is allowed to transmit or receive discovery message can be based on PC5 signal strength.

Proposal 2: In order to check whether the UE is allowed to transmit or receive discovery message, AS layer needs an indication from the upper layer to differentiate U2N relay and U2U relay.
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