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1.	Introduction
WID of Sidelink relay (RP-210904) was agreed in RAN#91e [1]. The related WID objectives on service continuity are:
	4. Specify mechanisms for service continuity 
a. Limited to intra-gNB cases [RAN2]

NOTE 1:	RAN requests RAN2 to strive for completion of the common parts (objective 1) by RAN#92 (June). RAN understands that RAN2 will also initially work on other aspects that have cross-group dependencies. 
NOTE 2:	For L2 UE-to-Network Relay, it is assumed that the Remote UE has a single active connection towards gNB via only a single Relay UE at a given time in this release.
NOTE 3:	Only NR Uu interface, i.e. gNB, and 5GC is considered, and it is limited to NR SA scenario in this release.
NOTE 4:	Work specific to the mobility scenario of “between indirect (via a first Relay UE) and indirect (via a second Relay UE)”, and the group mobility is not supported in this release.



In this contribution, we investigate some remaining issues for direct-to-indirect path switch

[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
2.1 Direct-to-indirect path switching
In the 38.300 CR[2], as the below, service continuity is considered only the relay UE in RRC CONNECTED during direct-to-indirect path switching. The service continuity for relay UE in RRC_IDLE/INACTIVE is still FFS point. We need to discuss whether service continuity is supported when relay UE is in RRC IDLE/INACTIVE.
	For service continuity of L2 U2N Relay, the following procedure is used, in case of a UE switching to U2N Relay UE:


Figure 16.x.6.2-1: Procedure for U2N Remote UE switching to indirect Relay UE
1. The U2N Remote UE reports one or multiple candidate U2N Relay UE(s) and legacy Uu measuraments, after it measures/discovers the candidate U2N Relay UE(s).
- The UE may filter the appropriate U2N Relay UE(s) according to Relay selection criteria before reporting. The UE shall report only the U2N Relay UE candidate(s) that fulfil the higher layer criteria.
- The reporting can include at least U2N Relay UE ID, U2N Relay UE’ s serving cell ID, and SL measurement quantity information. SL measurement quantity can be SL-RSRP of the candidate Relay UE, and if SL-RSRP is not available, SD-RSRP is used.
2. The gNB decides to switch the U2N Remote UE to a target U2N Relay UE. Then the gNB sends an RRCReconfiguration message to the target U2N Relay UE, which can include at least Remote UE’s local ID and L2 ID, Uu and PC5 RLC configuration for relaying, and bearer mapping configuration.
 Editor's Note: At step 2, the gNB may decide to perform a normal handover rather than a path switch to an indirect path.
3. The gNB sends the RRCReconfiguration message to the U2N Remote UE. The contents in the RRCReconfiguration message can include at least U2N Relay UE ID, PC5 RLC configuration for relay traffic and the associated end-to-end radio bearer(s). The U2N Remote UE stops UP and CP transmission over Uu after reception of RRCReconfiguration message from the gNB.
4. The U2N Remote UE establishes PC5 connection with target U2N Relay UE
5. The U2N Remote UE completes the path switch procedure by sending the RRCReconfigurationComplete message to the gNB via the Relay UE.
6. The data path is switched from direct path to indirect path between the U2N Remote UE and the gNB.

Editor's Note:	 FFS in case the target relay UE is in IDLE/INACTIVE, if supported.



According to the path switching procedure from direct to indirect described above, gNB configures PC5 RLC, Uu RLC, and local/temporal ID in relay UE for transmitting RRCReconfigurationComplete message from remote UE. These configurations on the relay UE will be helpful to reduce latency to deliver the RRCReconfigurationComplete message from remote UE. It can accomplish service continuity in direct-to-indirect path switching. But, if the indicated target relay UE is in RRC_IDLE/INACTIVE, the path switching procedure is something like that: after receiving the path switch command, remote UE establishes PC5 link with the relay UE and sends HO complete message via the relay UE which will trigger the relay UE to enter the connected state. It looks similar procedure such as the relay reselection on the part that remote UE transmits connection establishment message to RRC_IDLE/INACTIVE relay UE. It doesn’t seem to have benefits compared to the relay reselection procedure in the aspects of latency. But it can have a meaning in service continuity that remote UE can move better quality communication link(e.g., indirect link) via relay UE. So, we support that service continuity should be supported via RRC_IDLE/INACTIVE/CONNECTED relay UE. 
Observation 1: If RRC_CONNECTED relay UE is the target relay UE for direct-to-indirect path switching, the relay UE has surely benefits in service continuity. 
Observation 2: We are not sure benefit in the aspect of latency when target relay UE is in RRC_IDLE/INACTIVE. But, there is still benefit for service continuity in the aspect that remote UE can move better quality communication links(e.g., indirect link) via relay UE.
Proposal 1: Direct-to-indirect path switch should be supported when relay UE is RRC_IDLE/INACTIVE/CONNECTED.

As we explained above, in the aspect of latency, RRC_CONNECTED relay UE can support service continuity better than RRC_IDLE/INACTIVE relay UE. So, gNB should consider prior the RRC_CONNECTED candidate relay UE than RRC_IDLE/INACTIVE candidate relay UEs. The number of candidate relay UEs that can be reported from remote UE to gNB can be restricted. Because if a large number of candidate relay UE is reported, the message size will be increased. So, if there is a restriction to the number of candidate relay UEs that can be reported to gNB, remote UE should report RRC CONNECTED relay UE first. And remote UE can report high SD-RSRP relay UE in order among RRC CONNECTED candidate relay UEs.  
Proposal 2: RRC_CONNECTED relay UE should be considered before the RRC_IDLE/INACTIVE relay UE.
Proposal 3: If there is a restriction to the number of candidate relay UEs that can be reported to gNB, it is efficient that remote UE reports RRC CONNECTED relay UEs first.

When target relay UE is in RRC_IDLE/INACTIVE, RRCReconfigurationComplete message sending from remote UE will trigger connection establishment of relay UE with gNB. Therefore, the target relay UE receiving RRCReconfigurationComplete message should know that the message is an initial message to trigger the connection establishment of relay UE with gNB. So, when the indicated target relay UE is in RRC_IDLE/INACTIVE, the RRCReconfigurationComplete message for direct-to-indirect path switching should be delivered on SRB0. 
Proposal 4: When the indicated target relay UE is in RRC_IDLE/INACTIVE, RRCReconfigurationComplete message from remote UE for path switch should be delivered on SRB0. (It triggers that relay UE sets up Uu connection)

To consider RRC_CONNECTED relay UE prior, remote UE should know the state of candidate relay UEs. The state of relay UE can be included in the discovery message from relay UE.
Proposal 5: RRC state information should be included in the discovery message from relay UE.

3.  Conclusion
Observation 1: If RRC_CONNECTED relay UE is the target relay UE for direct-to-indirect path switching, the relay UE has surely benefits in service continuity. 
Observation 2: We are not sure benefit in the aspect of latency when target relay UE is in RRC_IDLE/INACTIVE. But, there is still benefit for service continuity in the aspect that remote UE can move better quality communication links(e.g., indirect link) via relay UE.
Proposal 1: Direct-to-indirect path switch should be supported when relay UE is RRC_IDLE/INACTIVE/CONNECTED.
Proposal 2: RRC_CONNECTED relay UE should be considered before the RRC_IDLE/INACTIVE relay UE.
Proposal 3: If there is a restriction to the number of candidate relay UEs that can be reported to gNB, it is efficient that remote UE reports RRC CONNECTED relay UEs first.
Proposal 4: The RRCReconfigurationComplete message from remote UE for path switch should be delivered on SRB0.
Proposal 5: RRC state information should be included in the discovery message from relay UE.
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