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1 Introduction
The Rel-18 SL Relay WI contains the following objective[1]:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Hlk109894574]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 this contribution, we shall shed some initial thoughts on SL Relay Service Continuity.
2 Discussion
Rel-17 service continuity for Layer-2 U2N relay only support intra-gNB direct/indirect to indirect/direct path switch scenarios, and Rel-18 service continuity enhancement aim to support all leftover scenarios to improve mobility performance for sidelink relay as shown in Figure 1.


Figure 1: L2 U2N relay scenarios
Scenario A: Inter-gNB indirect-to-direct path switching
[bookmark: _Hlk109910610]For Scenario A, considering that the target link is a direct path, current Xn/NG handover procedure can be reused for inter-gNB indirect-to-direct path switch case. There is no specification impact on legacy handover messages e.g., Handover Request and Handover Request Acknowledge message.
Scenario B: Inter-gNB direct-to-indirect path switching
Source gNB may identify the serving gNB of a candidate relay UE based on CGI and select the potential target gNB for the Remote UE. However, for the target relay selection, we may have two potential options: 
· Option1: source gNB selects target relay UE
· Option2: target gNB selects target relay UE
For Option1, the existing handover mechanism can be reused as much as possible, with some small updates. For Option2, since the target gNB has a better understanding of the current state of the target relay UE, it may help to improve the handover success rate of the remote UE compared with option 1. Furthermore, more than one target relay UEs can be considered to avoid the case that one target relay UE handover to another cell when performing remote UE path switching.
Either way, the current handover procedure needs to be enhanced for relay purpose. For option1, target relay UE ID should be included as additional information in Handover Request message at least. For option2, in addition to the candidate relay UE ID(s), the inter node message should also include the measurement results of the PC5 link, which may wait for the discussion of RAN2. For simplicity, we slightly prefer source gNB makes the decision to switch the Remote UE from source gNB to target gNB.
Proposal 1: In order to support the inter-gNB indirect path switching of remote UE, the target relay ID shall be included in the Handover Request message in XnAP.
[bookmark: _Hlk110247177]On the other hand, we note that DC and sidelink Communication cannot be configured at the same time, as described in TS 37.340[2]:
[bookmark: _Toc37200989][bookmark: _Toc46492855][bookmark: _Toc52568386][bookmark: _Toc100944953][bookmark: _Toc5707112][bookmark: _Toc20428260]13.2	Sidelink
NR Sidelink Communication and V2X Sidelink Communication cannot be configured in MR-DC in this release.
[bookmark: _GoBack]For the intra-gNB path switch scenarios, the gNB will not configure the candidate relay UE as the target relay UE if knows that this UE is in the DC state. However, the source gNB does not know the state of the candidate relay UE under the target gNB for inter-gNB indirect path switch scenarios, which may cause target gNB to reject the handover of remote UE. Based on the above analysis, a new cause value in XnAP may be introduced for SL path switch to indicate the conflict between DC and sidelink Communication, e.g., as the reason for sending Handover Preparation Failure message.
[bookmark: _Hlk110244716]Proposal 2: A new cause value in XnAP may be introduced for SL path switch to indicate the conflict between DC and sidelink Communication, e.g., as the reason for sending Handover Preparation Failure message.
Scenario C: Intra-gNB indirect-to-indirect path switching
One new event is required due to the path switching from indirect-to-indirect path, e.g. serving relay UE RSRP < neighbor relay UE RSRP. Based on the measurement reports of the L2 Remote UE, gNB may configure Remote UE to perform path switching, including intra-gNB-DU / inter-gNB-DU switch. The signalling flow for U2N remote UE switch from direct to indirect path with gNB-DU change and from direct to indirect path without gNB-DU change procedures captured in TR 38.401 can be referred as baseline, and the details should be further discussed.
Proposal 3: gNB should support intra-gNB-DU / inter-gNB-DU mobility for remote UE in the scenario of intra-gNB indirect-to-indirect path switching.
Scenario D: Inter-gNB indirect-to-indirect path switching
For Scenario D, we can reuse the previous solutions as much as possible.
In addition, for the service continuity of U2N relay in Rel-18, the target relay UE with RRC_IDLE, RRC_INACTIVE, or RRC_CONNECTED should be supported as Rel-17. At the same time, gNB shall trigger the path switching of remote UE(s) during handover of relay UE.
[bookmark: _Hlk109914501]Proposal 4: gNB triggers path switching of remote UE(s) during handover of relay UE.
3 Conclusions
In this contribution, we have the following proposals:
Proposal 1: In order to support the inter-gNB indirect path switching of Remote UE, the target relay ID shall be included in the Handover Request message in XnAP.
Proposal 2: A new cause value in XnAP may be introduced for SL path switch to indicate the conflict between DC and sidelink Communication, e.g., as the reason for sending Handover Preparation Failure message.
Proposal 3: gNB should support intra-gNB-DU / inter-gNB-DU mobility for remote UE in the scenario of intra-gNB indirect-to-indirect path switching.
Proposal 4: gNB triggers path switching of remote UE(s) during handover of relay UE.
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