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1.  Introduction

As captured in the latest approved WI for sidelink relay [1], RAN2 would specify mechanism for U2N relay discovery common for both L2 and L3 relay on the basis of LTE baseline. In this paper, we provide our view on remaining issues of relay discovery. 
	[bookmark: _Hlk67323386]Work Item objectives on aspects common to both L2 and L3:
1. Specify mechanisms for U2N relay discovery and (re)selection for L3 and L2 relaying [RAN2, RAN4]
a. Re-use LTE relay discovery and (re)selection as baseline
2. Specify mechanisms for Relay and Remote UE authorization for L3 and L2 relaying [RAN3]
a. Re-use LTE as baseline
Work Item objectives specific to Layer-2 (L2) relaying:
3. Specify mechanisms for E2E, i.e. PC5 and Uu, QoS management [RAN2]:
4. Specify mechanisms for service continuity 
a. Limited to intra-gNB cases [RAN2]
5. Specify mechanisms for U2N Adaptation layer design [RAN2]
a. For bearer mapping and Remote UE identification, incl. RAN related security aspects if any
6. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]





2. [bookmark: _Ref61596852]Discussion
2.1. Content in Relay UE’s discovery message
As already discussed in previous meeting, we think it makes sense that at least for L2 relay, a relay UE should provide serving ID and PLMN ID in its discovery message, so that remote UE can know which seving cell/PLMN he would apply in case it selects the relay UE.

Proposal 1: At least for L2 relay, discovery message from relay UE includes serving cell ID and PLMN ID. 

2.2. Additional triggers/conditions to transmit discovery message

As addressed in [3], we agree that if a remote UE wants to reselect a relay (e.g. after detection of SL RLF), the remote UE should be allowed to transmit/receive discovery message. Otherwise, relay traffic may suffer from unnecessary interruption.

Proposal 2: A remote UE is triggered to transmit/receive discovery message when the remote UE perform relay reselection.


One more discussed issue captured in TR 38.836 is that whether it is allowed for a OOC remote UE to transmit discovery message based on gNB configuration.
	For Remote UE of UE-to-Network Relay:
-	…
-	For Remote UE supporting L2 UE-to-Network Relay which is out of coverage and connected to a gNB indirectly, whether it is allowed to transmit discovery message based on configuration provided by the gNB can be discussed in WI phase.



In our view, we don't think this enhancement has significant benefit. Besides, if later this remote UE determine to reselect another relay associated with a different gNB, then it seems unnecessary for this OOC remote UE to follow configuration from old gNB. Finally, we prefer aligned L2 and L3 design on this issue.

Proposal 3: An OOC Remote UE always applies pre-configuration to determine whether it is allowed to transmit discovery message, regardless of whether this remote UE connected with network through a Relay UE before.


2.3. LCID for discovery message

As captured in TR 38.836 [2], discovery message applies a new LCID and a new SL SRB. Then the following question is the priority value of the discovery message. 
	Resource pool to transmit discovery message can be either shared with or separated from resource pool for data transmission:
-	For both shared resource pool and separated resource pool, a new LCID is introduced for discovery message, i.e., discovery message is carried by a new SL SRB. 
-	Within separated resource pool, discovery messages are treated equally with each other during the LCP procedure.



We think a configurable priority for discovery message would allow more flexibility for UE to perform SL LCP and UL/SL prioritization. That is, a gNB can provide cell-specific configuration for this priority value. For aligned design, non-fixed priority value should apply to both shared and separate resource pool.

Proposal 4: Non-fixed priority for the discovery LCID is supported for both the shared pool scenario and the dedicated resource pool scenario. 
2.4. Definition of a gNB which incapable of sidelink relay operation
In TR 38.836 [2], the detailed definition of a gNB which is not capable of sidelink relay operation is left for WI phase.
	For Relay UE of UE-to-Network Relay:
-	…
-	Relay UE supporting L3 UE-to-Network Relay is allowed to transmit discovery message based on at least pre-configuration when it is connected to a gNB which is not capable of sidelink relay operation, in case its serving carrier is not shared with carrier for sidelink operation.
-	Relay UE supporting L2 UE-to-Network Relay should be always connected to a gNB which is capable of sidelink relay operation including providing configurations for transmission of discovery messages.
For Remote UE of UE-to-Network Relay:
-	…
-	Remote UE supporting UE-to-Network Relay is allowed to transmit discovery message based on at least pre-configuration when it is directly connected to a gNB which is not capable of sidelink relay operation, in case its serving carrier is not shared with SL carrier.
-	…
The detailed definition of a gNB which is not capable of sidelink relay operation can be left for WI phase but at least should include the case that the gNB does not provide SL relay configuration, e.g., no discovery configuration.





For L3 relay, we think the the meaning of “a gNB capable of sidelink relay operation” means a gNB that provides SL relay specific configuration, e.g. for discovery and for relay (re)selection. In other words, for L3 relay, a gNB w/o providing sidelink configuration can still be SL relay capable, which is because for L3 relay the remote UE is invisible to the gNB. 

In contrast, for L2 relay, we think the meaning of “a gNB capable of sidelink relay operation” means a gNB that can provide both SL relay specific configuration and SL related communication. The reason is that, for L2 relay, gNB needs to configure end-to-end sidelink bearer for the remote UE, so it does not make sense that gNB have no any control on the sidelink configuration (PC5 link).

Proposal 5: For L3 relay, a gNB capable of sidelink relay operation provides SL relay specific configuration, i.e. SL specific configuration may not be provided.

Proposal 68: For L2 relay, a gNB capable of sideink relay operation provides both SL relay specific configuration and SL specific configuration.



3. Conclusion 
In this paper, we discuss the remaining issues for relay discovery. Our proposals are as follows:
 
Proposal 1: At least for L2 relay, discovery message from relay UE includes serving cell ID and PLMN ID. 

Proposal 2: A remote UE is triggered to transmit/receive discovery message when the remote UE perform relay reselection.
Proposal 3: An OOC Remote UE always applies pre-configuration to determine whether it is allowed to transmit discovery message, regardless of whether this remote UE connected with network through a Relay UE before.
Proposal 4: Non-fixed priority for the discovery LCID is supported for both the shared pool scenario and the dedicated resource pool scenario. 
Proposal 5: For L3 relay, a gNB capable of sidelink relay operation provides SL relay specific configuration, i.e. SL specific configuration may not be provided.

Proposal 6: For L2 relay, a gNB capable of sideink relay operation provides both SL relay specific configuration and SL specific configuration.
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