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1. Introduction
Some agreement for the relay discovery for L2 and L3 relaying were made in the last RAN2 meeting. In general, LTE relay discovery should be reused as baseline. This contribution aims to discuss the additional discovery issues for the L2 and L3 UE-to-Network relay from AS point of view.
2. Discussion
A remote UE should ideally select or reselect a U2N relay served by a cell that provides the SIBs required by the remote UE i.e. the serving cell of the relay supports the feature(s) e.g. MBS, sidelink communication or any other vertical feature supporting SIB of interest to the remote UE. To avoid hit and trial based relay (re)selection, wherein after selecting a U2N relay the remote UE receives the System information via the relay and finds out that the required SIB is provided/ not-provided, the Discovery message from the relay can at least include one of the IE systemInformationAreaID; or, a BITMAP indicating which SIBs or which features are supported by the relay UE’s serving cell. In addition, to support a reasonable PLMN selection performance Discovery message contains the first PLMN Id appearing in the SIB1 of the serving cell.

Proposal 1: A Discovery message from L2 U2N relay contains:

· at least one of the IE systemInformationAreaID; or, a BITMAP indicating which SIBs or which features are supported by the relay UE’s serving cell; 

· the first PLMN Id appearing in the SIB1 of the serving cell; and
It was agreed in RAN2 meeting the relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection when Uu RLF is detected by relay UE.  However, we have not discussed when to perform the discovery procedure in the failure case. 
Specifically, once RLF on the Uu interface of the relay happens in L2/L3 UE-Network relay case, the relay UE will perform RLF recovery e.g. fast MCG link recovery and re-estabishment procedure and inform the remote UE. If the re-establishment is sucessful, the relay UE will continue to stay at connected state. Otherwise, the relay UE enters idle state. The relay UE cannot transmit the data from the remote UEs to the serving gNB during RLF recovery, e.g. fast MCG link recovery or re-establishment. Therefore, the remote UE should be notified with the state of Uu link e.g the RLF of the Uu interface. After the remote UE receives the release request from relay UE, the remote UE dedictes to keep the PC5 link or release PC5 link. The relay UE will further indicate the remote UE regardless of whether the re-establishment is sucessful or unsucessful if the remote UE selects to keep the PC5 link. 
If the discovery procedure is initiated when recovery failure happens, it will delay the relay reselection. If the discovery procedure is performed before RLF, it may consume more power. Therefore, it is better that the remote UE transmits/receives the discovery message when RLF on Uu link happens. 

Proposal 2: The remote UE should perform discovery procedure after the remote UE receives release request from relay UE due to RLF on Uu link in the L2/L3 relay case.
Proposal 3: The remote UE should stop transmitting/receiving the discovery message after the remote UE receives the notification of successful recovery on Uu link in the L2/L3 relay case.
It was agreed when relay performs HO to another gNB, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. RAN2 has not discussed when to perform the discovery procedure after the remote UE receives the PC5-S message. After the remote UE receives the PC5-S message, the remote UE decides to keep the PC5 link or release PC5 link. It seems unnecesary to perform discovery procedure beofore receiving the notfication. Therefore, the remote UE should perform discovery procedure after the remote UE receives release request from relay UE due to HO in the L2/L3 relay case.
Proposal 4: The remote UE should perform discovery procedure after the remote UE receives release request from relay UE due to HO in the L2/L3 relay case.
According to the legacy, the transmitting remote UE will declare the sidelink RLF of the link between the transmitting remote UE and the relay UE when one of the following conditions happens.

· upon indication from sidelink RLC entity that the maximum number of retransmissions for a specific destination has been reached; or

· upon T400 expiry for a specific destination; or

· upon indication from sidelink MAC entity that the maximum number of consecutive HARQ DTX for a specific destination has been reached; or

· upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3 for a specific destination.
Obviously, the discovery procedure should be triggered when the remote UE declares the sidelink RLF.
Proposal 5: The remote UE performs the discovery procedure when the remote UE declares the sidelink RLF in the L2/L3 relay case.
It was agreed that relay UE and remote UE (IC) in RRC CONNECTED can use the discovery configuration provided via dedicated signalling if available. And, relay UE and remote UE (IC) in RRC IDLE or RRC INACTIVE shall use the discovery configuration provided via SIB if available. RAN2 has not discussed what the discovery configuration should be used in the following cases.

Case 1: The remote UE receives the release request from the relay UE due to RLF on Uu link.
Case 2: The remote UE receives releas request from the relay UE due to the recepion of handover command.

Case 3: The remote UE detects RLF on sidelink between the remote UE and relay UE.
In the above three failure cases, the remote UE may have received the discovery configuration from the netowrk via the dedicated signalling or SIB. If the remote UE has the discovery configuration from network, the discovery configuration from network can be used in the above three failure cases. Otherwise, the pre-configured discovery configuation can be used.
Proposal 6: The discovery configuration from network can be used if the remote UE has the discovery configuration from network. Otherwise, the pre-configured discovery configuation can be used in the following three cases.
· Case 1: The remote UE receives the release request from the relay UE due to RLF on Uu link.

· Case 2: The remote UE receives releas request from the relay UE due to the recepion of handover command.

· Case 3: The remote UE detects RLF on sidelink between the remote UE and relay UE.
3. Conclusion

In this contribution, the following observations and proposals are given based on the discussion:
Proposal 1: A Discovery message from L2 U2N relay contains:

· at least one of the IE systemInformationAreaID; or, a BITMAP indicating which SIBs or which features are supported by the relay UE’s serving cell; and
· the first PLMN Id appearing in the SIB1 of the serving cell.

Proposal 2: The remote UE should perform discovery procedure after the remote UE receives release request from relay UE due to RLF on Uu link in the L2/L3 relay case.

Proposal 3: The remote UE should stop transmitting/receiving the discovery message after the remote UE receives the notification of successful recovery on Uu link in the L2/L3 relay case.

Proposal 4: The remote UE should perform discovery procedure after the remote UE receives release request from relay UE due to HO in the L2/L3 relay case.

Proposal 5: The remote UE performs the discovery procedure when the remote UE declares the sidelink RLF in the L2/L3 relay case.

Proposal 6: The discovery configuration from network can be used if the remote UE has the discovery configuration from network. Otherwise, the pre-configured discovery configuation can be used in the following three cases.

· Case 1: The remote UE receives the release request from the relay UE due to RLF on Uu link.

· Case 2: The remote UE receives releas request from the relay UE due to the recepion of handover command.

· Case 3: The remote UE detects RLF on sidelink between the remote UE and relay UE.
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