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1	Introduction
The approved release 18 WI on enhanced NR SL Relay [RP-221262] includes the following objective on enhancement of service continuity:
2. Specify mechanisms to enhance service continuity for single-hop Layer-2 UE-to-Network relay for the following scenarios [RAN2, RAN3]:
A. Inter-gNB indirect-to-direct path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> gNB Y”)
B. Inter-gNB direct-to-indirect path switching (i.e., “remote UE <-> gNB X” to “remote UE <-> relay UE A <-> gNB Y”)
C. Intra-gNB indirect-to-indirect path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> relay UE B <-> gNB X”)
D. Inter-gNB indirect-to-indirect path switching (i.e., “remote UE<-> relay UE A <-> gNB X” to “remote UE <-> relay UE B <-> gNB Y”)
Note 2A: Scenario D is to be supported by reusing solutions for the other scenarios without specific optimizations.

In RAN2#119-e, the following agreements have been made for inter-gNB direct to indirect or indirect to indirect path switching:
Agreements:
For inter-gNB d2i path switching and intra-/inter-gNB i2i path switching in Rel-18, the network can select a target U2N relay UE in any RRC state, i.e., RRC_CONNECTED/IDLE/INACTIVE.
For the target U2N relay UE in any RRC state, the Rel-17 procedures for intra-gNB d2i path switching are used as a baseline for inter-gNB d2i path switching with the addition of inter-gNB signaling over the Xn interface.
The Rel-17 remote UE oriented solution to trigger the target U2N relay UE to the CONNECTED state should also be applicable to the Rel-18 inter/intra-gNB scenarios as a baseline for single-path relay.  Other mechanisms are not excluded if an issue is found with the baseline.

This contribution discusses the issues that impact the service continuity of L2 U2N relay for inter-gNB path switching via relay UE in RRC_IDLE or RRC_INACTIVE state and proposes the solutions to be discussed in RAN2.
2	Discussion 
2.1 Issues related to selection of relay UE in RRC_IDLE or RRC_INACTIVE state
According to the baseline procedure of intra-gNB path switching, the path switching decision on remote UE switching to indirect path is made by the serving gNB based on measurement report from the remote UE. In the measurement report, the remote UE reports the candidate relay UEs with the relay UE’s ID, relay UE’s serving cell ID and sidelink channel quality information such as SL-RSRP. It is rather straightforward for a gNB to select the best relay UE in RRC_CONNECTED state as relay UE’s context including relay UE’s capability information, Uu link condition, connected remote UEs and traffic load etc is available in the gNB. However, for a relay UE in RRC_IDLE/INACTIVE state, the gNB doesn’t have any UE context information listed above. The only criteria that the gNB can use to select the target relay UE is the reported SL RSRP from the remote UE, which is the SL channel quality at the time when SL-RSRP measured and may not reflect the latest SL condition especially in very dynamic SL channel environment. Therefore, enabling the gNB to select the best possible relay UE in RRC Idle/Inactive state should be discussed in RAN2 to enhance the service continuity of the remote UE during path switching to indirect path. For instance, the candidate relay UEs in RRC_IDLE/INACTIVE may be commonly paged by the gNB to enable the gNB measure the Uu link quality of the candidate relay UEs in RRC_IDLE/INACTIVE state. Or the remote UE may be indicated to make the final selection of the relay UE based on the indication from the gNB.
Proposal 1: RAN2 to discuss solutions in selecting a relay UE in RRC Idle/Inactive state for service continuity during path switching to indirect path.
2.2 Issues related to relay UE’s cell reselection during indirect path switching of the remote UE 
According to baseline procedure of intra-gNB direct to indirect path switching, the measurement report from the remote UE to the serving gNB includes the candidate relay UEs’ information such as relay UE ID, relay UE’s serving cell ID, SL measurement quantity information, etc.. Based on those information elements, the gNB makes the decision of path switching and selects the target relay UE for the remote UE. In case of inter-gNB scenario, the serving gNB will use reported relay UE’s serving cell ID to identify which cell will serve the remote UE as the target cell for indirect path switching. The target gNB will then be requested via the Xn interface to prepare the path switching for the remote UE. Thus, it is the target gNB corresponding to the reported relay UE’s serving cell to provide the RRC reconfiguration parameters for the remote UE to make the path switching. 
If the selected target relay UE in RRC_IDLE or RRC_INACTIVE, the relay UE may reselect a new cell without notifying the network during the time period between measurement report from the remote UE to the serving gNB and PC5 connection established between the relay UE and the remote UE. In the network side, it is the target gNB corresponding to the relay UE’s serving cell reported by the remote UE to provide the remote UE’s RRC reconfiguration parameters. But if the relay UE has made the cell reselection and is camping on a new cell when the remote UE sends RRC Reconfiguration Complete message to trigger the relay UE establish its own RRC connection. In this case, the relay UE will establish RRC connection with the new cell instead of the previous camping cell that reported to the network by the remote UE. Thus, the RRC reconfiguration complete message of the remote UE will be relayed to the wrong cell (i.e., the new cell instead of the previous camping cell), causing failure of the remote UE’s indirect path switching. 
In Rel’17, NotificationMessageSidelink was specified for the relay UE to send the notification to the connected remote UE when the relay UE makes the cell reselection or HO. However, this can only be applied for the case that the relay UE and the remote UE have established the PC5 connection. In inter-gNB path switching scenario, the remote UE may request to establish PC5 connection with the selected target relay UE only after the remote UE receives the RRC reconfiguration message to configure the path switching. The relay UE cannot send NotificationMessageSidelink message to inform the remote UE about the cell reselection before the PC5 connection is established between the relay UE and the remote UE. Therefore, the sidelink notification message procedure in Rel-17 cannot solve the failure issue caused by the relay UE’s cell reselection during the remote UE’s indirect path switching. Further enhancement to handle the failure scenario should be discussed in RAN2. For instance, the relay UE may be triggered to send relay discovery message after each cell reselection or HO to inform the cell change. Or the remote UE may indicate to the relay UE the target cell the path switching is configured.
Proposal 2: RAN2 to discuss how to handle the path switching failure caused by the relay UE’s cell reselection during remote UE’s indirect path switching.

3	Conclusion
This paper contains the following proposals:
Proposal 1: RAN2 to discuss solutions in selecting a relay UE in RRC Idle/Inactive state for service continuity during path switching to indirect path.
Proposal 2: RAN2 to discuss how to handle the path switching failure caused by the relay UE’s cell reselection during remote UE’s indirect path switching.








