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1	Introduction
In this contribution we address the scenarios that should be considered regarding service continuity. For each of the scenarios considered we also propose the related procedural text to be captured in the technical report of the sidelink relay study item [1].
[bookmark: _Ref178064866]2	Discussion
In the following, are addressed the scenarios and related procedure for supporting service continuity. In the following what is described is under the assumption that only the single gNB case is supported. This is because the inter-gNB scenario requires an extensive coordination over the X2/Xn as well as the F1 interface. This translate in a huge impact for RAN3 that should be avoided in this early stage of the study item.
[bookmark: _Toc54275276]RAN2 to address the case of inter-gNB path switch and handover during the work item phase, only if time allows.
2.1	Path switch scenarios and procedures
2.2.1	Supported path switch scenarios
Generally speaking, the scenario where the remote UE switch from a direct Uu path to an indirect one should be one of the most frequent scenarios in the context of sidelink relay. In fact, if the remote UE is in coverage of a gNB, one of the main motivation for switching to an indirect path is because the signalling strength over the direct Uu path is generally deteriorated and thus there is no possibility to continue the transmissions/receptions or is not possible to guarantee certain levels of QoS requirements.
According to this, it is straightforward to investigate this scenario during the study item phase and to standardize solution to enable service continuity during the possible normative work. Further, supporting this scenario should be agnostic on whether L2 and L3 architecture is chosen for the normative work. 
[bookmark: _Toc54275277]Patch switch between direct path and indirect path shall be supported/studied for both L2 and L3 architecture.
The other scenario that could be studied in the context of sidelink relay (for both L2 and L3 architecture) is the one where the UE performs path switch between two different indirect paths. According to this scenario, the first thing that is worth noticing is that there are basic differences for the case of path switch between direct path and indirect path. Some of them are how remote UE should perform measurements on two different PC5 link, how the discovery or relay (re)selection would work, and how the path switch procedure will look like. Given this and given also the limited amount of time that we have to complete the study item, our proposal is to down prioritize this scenario and address it during the normative work only if time allows.
[bookmark: _Toc54275278]Path switch between different indirect paths can be addressed during the work item phase, only if time allows.

2.2.2	Path switch procedure from direct path to indirect path and vice versa
When discussing about path switch, the understanding is that the procedure is not similar to the handover. Since the scenario considered is a single-gNB scenario, there is no need to perform any handover procedure as such, but the gNB may simple decide to send a new RRCReconfiguration message procedure to the remote UE where the radio bearer to be used is simply switched to a direct or indirect one. Therefore, it is important to highlight that even the procedure should look-like the legacy handover, in practise what is performed is a RRC reconfiguration procedure i.e., there is no need to generate Handover preparation information and no Handover command.
[bookmark: _Toc54275279]In the path switch procedure for SL relay, the HandovePreparationInformation and HandoverCommand message are not used.

For the case where the path switch happens from a direct path to an indirect one, the understanding is that the procedure should look like the one depicted in Figure 1.
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Figure 1. Path switch procedure from direct to indirect path

According to Figure 2, for the step 5 and 6, it is worth mentioning that those steps may be not necessary in case there is already an existing PC5 link between the remote UE and the relay UE (e.g., for other purposes than sidelink relay).
[bookmark: _Toc54275271]In Figure 1, step 5 and 6 may be not necessary in case there is already an existing PC5 link between the remote UE and the relay UE (e.g., for other purposes than sidelink relay).

For the case, instead, of the path switch from an indirect path to a direct path, the procedure depicted in Figure 2 should be taken as a baseline.
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Figure 2. Path switch procedure from indirect to direct path

Looking at the Figure 2, the thinking behind step 5 and 6 is the same of that one done for the Figure 1. In fact, the remote UE it may decide (or not) to release the PC5 link with the relay UE, if there is no sidelink traffic between the remote and relay UE (i.e., sidelink traffic not related to the relay transmission). 
[bookmark: _Toc54275272]In Figure 2, step 6 and 7 may be not necessary in case there is a need for a PC5 link between the remote UE and the relay UE (e.g., for other purposes than sidelink relay).
A further observation here should be made also for steps 4 and 9. Of course, once that the gNB takes the decision to configure the remote UE over the direct path, it may basically decide to keep the current relay UE (i.e., if the relay UE has its own relay traffic with the gNB) or to release it (i.e., if there is no Uu traffic between the relay UE and the gNB). If the gNB decides to release the relay UE, then the step 9 it will be absent.
[bookmark: _Toc54275273]If the gNB decides to release the relay UE when switching the remote UE over the direct path, the step 4 and 10 of Figure 2 is absent.
Having said this, our proposal is to capture the Figure 1 and Figure 2 in the TR 38.836. Thus:
[bookmark: _Toc54275280]RAN2 to capture Figure 1 and Figure 2 in the TR 38.836.
2.2	Handover procedure for sidelink relay
Differently from path switch, another case is when the remote UE or the relay UE perform handover to a new target gNB. However, in the context of sidelink relay, if the remote UE is using an indirect there is no point to start the handover procedure for the remote UE as far as the PC5 link between the remote UE and relay is stable. In fact, instead of the handover procedure, the path switch procedure depicted in Figure 2 should be performed.
[bookmark: _Toc54275281]If the remote UE is using an indirect relay path, handover procedure should not be triggered for the remote UE as far as the PC5 link between the remote UE and relay UE is still okay.
[bookmark: _Toc54275282]If the remote UE is using an indirect relay path, the handover procedure is triggered only based on the measurement report of the relay UE.
[bookmark: _Toc54275283]If the remote UE is using the direct path, the legacy handover procedure is the baseline and no further enhancements are needed.
Differently from the path switch procedure where the gNB is may never change, in this case this is a purely handover since the SL relay UEs needs to perform handover from an old to a new gNB. In this case, the Rel-15 handover framework can be taken as a baseline, we few changes.
[bookmark: _Toc54275284]Differently from path switch, when the remote UE and relay UE change the gNB, the handover procedure specified in Rel-15 is taken as baseline.
On the other side, if the relay UE is at the cell edge and needs to perform handover to a new gNB, then when triggering the handover procedure, the gNB should guarantee that both the relay and remote UE are handed off to the same target cell. According to this, the handover procedure depicted in Figure 3 can be taken as baseline.
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Figure 3. Handover procedure when remote UE is using indirect path

Regarding Figure 3, it is worth noticing that the steps 8 and 9 may be only necessary if the current PC5 link between the remote UE and relay UE is (re)configured by the target gNB. Otherwise, current PC5 link can be used as it is.
[bookmark: _Toc54275274]In Figure 3, steps 10 and 11 may be only necessary if the current PC5 link between the remote UE and relay UE is (re)configured by the target gNB. Otherwise these steps are absent.
Having said this, our proposal is to capture the Figure 3 in the TR 38.836. Thus:
[bookmark: _Toc54275285]RAN2 to capture Figure 3 in the TR 38.836.
Further, for the step 10 of Figure 1, Figure 2, and Figure 3, in order to ensure that packets are not lost when switching to the new path or after performing handover, the remote UE or the relay UE may eventually ask the (target) gNB to provide its status report about the latest received packets. A straightforward solution would be for the remote UE to ask the information about the latest received packet directly to the gNB. Once the gNB will respond to the remote UE with a list of the latest receiving/acknowledged packets, then the remote UE it may proceed to send the missing packets again to the gNB via the new path.
[bookmark: _Toc54275275]For path switch and handover procedure, it is unclear how to perform packet forwarding once the new path is setup.
[bookmark: _Toc54275286]After switching to the new path, the remote UE can request to the gNB, directly or via the relay UE, the status report about the latest receiving packets.
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Conclusion
In the previous sections we made the following observations: 
Observation 1	In Figure 1, step 5 and 6 may be not necessary in case there is already an existing PC5 link between the remote UE and the relay UE (e.g., for other purposes than sidelink relay).
Observation 2	In Figure 2, step 6 and 7 may be not necessary in case there is a need for a PC5 link between the remote UE and the relay UE (e.g., for other purposes than sidelink relay).
Observation 3	If the gNB decides to release the relay UE when switching the remote UE over the direct path, the step 4 and 10 of Figure 2 is absent.
Observation 4	In Figure 3, steps 10 and 11 may be only necessary if the current PC5 link between the remote UE and relay UE is (re)configured by the target gNB. Otherwise these steps are absent.
Observation 5	For path switch and handover procedure, it is unclear how to perform packet forwarding once the new path is setup.


Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to address the case of inter-gNB path switch and handover during the work item phase, only if time allows.
Proposal 2	Patch switch between direct path and indirect path shall be supported/studied for both L2 and L3 architecture.
Proposal 3	Path switch between different indirect paths can be addressed during the work item phase, only if time allows.
Proposal 4	In the path switch procedure for SL relay, the HandovePreparationInformation and HandoverCommand message are not used.
Proposal 5	RAN2 to capture Figure 1 and Figure 2 in the TR 38.836.
Proposal 6	If the remote UE is using an indirect relay path, handover procedure should not be triggered for the remote UE as far as the PC5 link between the remote UE and relay UE is still okay.
Proposal 7	If the remote UE is using an indirect relay path, the handover procedure is triggered only based on the measurement report of the relay UE.
Proposal 8	If the remote UE is using the direct path, the legacy handover procedure is the baseline and no further enhancements are needed.
Proposal 9	Differently from path switch, when the remote UE and relay UE change the gNB, the handover procedure specified in Rel-15 is taken as baseline.
Proposal 10	RAN2 to capture Figure 3 in the TR 38.836.
Proposal 11	After switching to the new path, the remote UE can request to the gNB, directly or via the relay UE, the status report about the latest receiving packets.
 
[bookmark: _In-sequence_SDU_delivery]References
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