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1. Introduction
[bookmark: _Hlk46842767]In the last RAN2 meeting #119e, the topic of service continuity was discussed and following agreements were made.
· 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.
· When indirect-to-indirect path switch is initiated, the Remote UE can inform upper layers to release the PC5 unicast link with the source relay UE. The timing to execute link release is up to UE implementation.
· [bookmark: _Hlk115375368]Introduce a new measurement event that considers both the PC5 link quality with the serving Relay UE and that with candidate Relay UE for the indirect-to-indirect path switch purpose.  FFS if there would be more than one event type.
· For the signalling and procedures in Uu and PC5, intra-gNB indirect-to-direct path switch is used as the baseline for inter-gNB i2d path switch.
In the above-quoted agreements, d2i refers to direct-to-indirect and i2i refers to indirect-to-indirect path switching. In this document, we discuss RAN2 aspects related to inter-gNB path switching and indirect-to-indirect intra-gNB path switching while considering the agreements made in the last RAN2 meeting. 
1. Discussion
In the last RAN2 meeting, some high level agreements were made with respect to the signalling flows for the inter-gNB path switching scenarios, and for the indirect-to-indirect path switching for both intra and inter-gNB scenarios. In principle it was agreed that Release 17 procedures of intra-gNB path switching could be considered as baseline. For the indirect-to-indirect path switching scenario, while it was agreed that a new measurement event to compare the PC5 link quality for source and target relay UEs needs to be defined, it was left FFS on the details of this event and whether different events need to be defined for the intra and intra gNB scenario. In the last RAN3 meeting #117, it was agreed that it is the source gNB which triggers the path switching procedure, however it is an open question (in both RAN2 and RAN3) on which gNB (source or target) decides the target Relay UE for direct/indirect to indirect path switching scenarios. This contribution discusses such open aspects relevant to Scenarios A-D for service continuity support in Release 18.

Inter-gNB indirect-to-direct path switching
For service continuity of L2 UE-to-Network relay, the baseline procedure in the case of remote UE switching from an indirect L2 U2N relay path to direct Uu cell is included in the Annex-A. This is referred to as Scenario A in the Release 18 WID, shown in Figure 1 below. 


Figure 1: Scenario A - Inter-gNB indirect-to-direct path switching
As agreed in the last RAN2 meeting, intra-gNB indirect-to-direct path switching can be used as baseline. To support this scenario, which is similar to traditional handover, we think that no further impact to RAN2 signalling is needed. .  
[bookmark: _Toc110896795][bookmark: _Toc110951939][bookmark: _Toc110969153][bookmark: _Toc115276068][bookmark: _Toc115276144][bookmark: _Toc115276200][bookmark: _Toc115375628][bookmark: _Toc115377384][bookmark: _Toc115378212]No specific difference on RAN2 Uu interface signalling is observed between inter-gNB and intra-gNB path switching for indirect to direct communication link.
[bookmark: _Toc110896796][bookmark: _Toc110951940][bookmark: _Toc110969154][bookmark: _Toc115276069][bookmark: _Toc115276145][bookmark: _Toc115276201]Also, based on RAN3’s email discussion on service continuity during RAN3#117 [R3-225084], several companies agree that there is no further stage-3 signalling needed to support scenario A, however it was raised that if PC5 RLF occurs during the path switching process, there can be some DL data loss towards the Remote UE (i.e. the source gNB may not forward packets that are not acknowledged by the Remote UE towards the target gNB). It was left for RAN2 to discuss about this case to determine a resolution and way forward. This is a corner case for deployments with a hop including IAB wherein the in-flight DL data packets down the path cannot be recovered easily after a migration. If we were to support lossless delivery over indirect path if and when PC5 RLF may occur during i2d path switching, at least the following impacts are identified:
· Relay UE being informed of Remote UE’s path switching
· Relay UE maintaining information and providing feedback on packets not acknowledged by Remote UE
· Suspending PC5 link release until all the data is retransmitted (considering PC5 RLF).
On the other hand, retransmission in PDCP layer is already supported via PDCP recovery procedure. Therefore, it is not so necessary to consider additional recovery procedure for PC5 RLF. 
[bookmark: _Toc115375629][bookmark: _Toc115377385][bookmark: _Toc115378213]Support of lossless delivery with DL transmissions for when PC5 RLF may occur during i2d path switching may incur a lot of Relay UE impacts and may be unnecessary considering it is a corner case and can potentially be resolved by relying on higher layer retransmissions to handle packet loss.
Proposal 1. [bookmark: _Toc115375634][bookmark: _Toc115377387][bookmark: _Toc115378215]Support of lossless delivery during path switching for e.g due to PC5 RLF is not considered in this Release 18.
[bookmark: _Toc115276070][bookmark: _Toc115276146]In general, for indirect to direct path switching, the PC5 link can be released between remote UE and the relay UE. The timing to execute this link release is up to UE implementation. The U2N Relay UE can execute PC5 connection reconfiguration to release PC5 Relay RLC channel after reception of RRCReconfiguration by source gNB or the U2N Remote UE can execute PC5 connection reconfiguration to release PC5 Relay RLC channel upon reception of RRCReconfiguration message from source gNB. 
Proposal 2. [bookmark: _Toc115276080][bookmark: _Toc115276129][bookmark: _Toc115276233][bookmark: _Toc115375635][bookmark: _Toc115377388][bookmark: _Toc115378216]Timing of PC5 link release between remote UE and the relay UE for inter-gNB indirect-to-direct path switching is up to UE implementation and can be initiated by either the Remote UE or by the Relay UE. 
[bookmark: _Toc115276071][bookmark: _Toc115276147]In the last RAN3 meeting #117e, it was discussed which node makes the decision of path switching, that is which node triggers the path switching procedure. Similar to the agreement in RAN3 that “Source gNB decides to trigger path switching for the L2N remote UE”, in our view, it is the source gNB which triggers the path switching procedure, i.e whether the decision is to switch to a direct path, or to an indirect path, in both cases it is decided by the source gNB.
Proposal 3. [bookmark: _Ref115260865][bookmark: _Toc115276081][bookmark: _Toc115276130][bookmark: _Toc115276234][bookmark: _Toc115375636][bookmark: _Toc115377389][bookmark: _Toc115378217]Aligned with RAN3, RAN2 to agree that source gNB or serving gNB of the Remote UE triggers path switching for the L2 U2N Remote UE.
Inter-gNB direct/indirect-to-indirect path switching
For service continuity of L2 U2N Remote UE, the baseline procedure in the case of L2 U2N Remote UE switching from direct Uu path to indirect path via a U2N Relay UE connected to another gNB is included in the Annex-B. This is referred to as Scenario B Release 18 WID, shown in Figure 2 below. 


Figure 2: Scenario B - Inter-gNB direct-to-indirect path switching
The baseline procedure for indirect to indirect path switching, where the candidate relay UE may be selected from a different serving gNB as well, is included in Annex-D. This is referred to as Scenario D Release 18 WID, shown in Figure 3 below. 


Figure 3: Scenario D – Inter-gNB indirect-to-indirect path switching
Since the Remote UE and target Relay UE are served by different gNB, handover request and acknowledgement messages need to be exchanged between source gNB and target gNB. RAN3 is planning to focus on the Xn and F1 impacts of these scenarios but currently they are still down-selecting between the source gNB and target gNB for the selection of direct/indirect path and then, which node selects the target Relay UE for indirect path.
[bookmark: _Toc115375632][bookmark: _Toc115377386][bookmark: _Toc115378214]RAN3 is planning to update Handover Request/Acknowledgement messages over Xn for inter-gNB direct to indirect path switching and inter-gNB indirect to indirect path switching scenarios.
A point to note for both scenarios B and D is that while it is the source gNB which triggers the path switching procedure (i.e Proposal 3), the actual selection of the target relay UE can be done by the source gNB or by the target gNB. The source gNB can select the target Relay UE based on Remote UE’s PC5 signal strength measurement report, where the target Relay UE is associated with the target gNB. However, it is possible that the target gNB (which is the target Relay UE’s serving gNB) has a better idea of the Uu signal quality of the target Relay UE if it is in RRC_CONNECTED. If the target Relay UE happens to be in RRC_IDLE, the target gNB is no better than the source gNB at making the judgement. In case there are multiple candidate Relay UEs based on the measurement report which are served by the same target gNB, then the source gNB could essentially select the target gNB as the serving gNB, however it can leave the decision of choosing the target Relay UE from among multiple candidate relay UEs to the target gNB. However, this means that the bulk of measurement report is to be sent over Xn causing additional signalling overhead. They are still discussing between whether the source gNB selects the target gNB or sends a list of candidate Relay UEs to the target gNB. In the case that there is only a single candidate relay UE satisfying the selection criteria, the source gNB when forwarding the relay UE ID and measurement result to the target gNB has inherently made the decision, and the target gNB can only confirm the selection since there is only a single candidate relay UE.
Proposal 4. [bookmark: _Toc115276083][bookmark: _Toc115276132][bookmark: _Toc115276236][bookmark: _Toc115375639][bookmark: _Toc115377390][bookmark: _Toc115378218]For support of inter-gNB scenarios B/D of switching from a direct/indirect to an indirect, RAN2 to discuss and decide whether the source gNB or the target gNB chooses the target Relay UE for the Remote UE.  
Proposal 4.1. [bookmark: _Toc115276084][bookmark: _Toc115276133][bookmark: _Toc115276237][bookmark: _Toc115375640][bookmark: _Toc115377391][bookmark: _Toc115378219]For support of inter-gNB scenarios of switching to indirect path, if RAN2 decides that the source gNB chooses the target Relay UE for the Remote UE, the target Relay UE ID is forwarded to the target gNB e.g using an inter-node message.
Proposal 4.2. [bookmark: _Toc115276085][bookmark: _Toc115276134][bookmark: _Toc115276238][bookmark: _Toc115378220][bookmark: _Toc115375641][bookmark: _Toc115377392]For support of inter-gNB scenarios of switching to indirect path, if RAN2 decides that the target gNB chooses the target Relay UE for the Remote UE, the source gNB can forward the Relay UE IDs for candidate relay UEs along with associated measurement results to the target gNB using e.g inter-node RRC signalling.  
                       
Intra-gNB indirect-to-indirect path switching
This is similar to the case of relay reselection but with gNB involvement, and the baseline procedure is included in Annex-C. This is referred to as Scenario C in the Release 18 WID, shown in Figure 4 below. 


Figure 4: Scenario C - Intra-gNB indirect-to-indirect path switching
From RAN3 perspective, it was agreed in the last RAN3 meeting #117e that “Current signaling can support Scenario C, i.e., intra-gNB indirect to indirect path switch.” since both Remote UE and Relay UE are served by the same gNB.  
In the last RAN2 meeting #119e, it was agreed that for the case of indirect-to-indirect path switching, a new measurement event needs to be defined to compare the link quality of the PC5 channel for the source relay UE and the target relay UE. This measurement could be based on the SL-RSRP or on the SD-RSRP if SL-RSRP is not available. 
Proposal 5. [bookmark: _Toc115276086][bookmark: _Toc115276135][bookmark: _Toc115276239][bookmark: _Toc115375642][bookmark: _Toc115377393][bookmark: _Toc115378221]The new measurement event for indirect-to-indirect path switching can be based on SL-RSRP or on the SD-RSRP if SL-RSRP is not available.
There are two ways in which this measurement event can be defined
i) SD/SL-RSRP for Source Relay UE < SD/SL-RSRP for Target Relay UE + offset
ii) SD/SL-RSRP for Source Relay UE < Threshold1 and SD/SL-RSRP for Target Relay UE > Threshold 2
For i) above, since the measurement result for the source and target relay UE may not be based on the same reference signal i.e the measurement result of either source or target relay UE could be for SL-RSRP or SD-RSRP, an offset term is needed when comparing the link quality measurement directly.
The event defined in ii) above is similar to a combination of events X2 and Y2 which are introduced in Release 17 for SL Relay, and are copied below for reference.
· Event X2: Serving L2 U2N Relay UE becomes worse than Thresh
· Event Y2: Candidate Relay UE becomes better than Thresh
For Events X2 and Y2 defined in Release 17, the measurement results do not take into account any offsets. RAN2 can decide whether a new measurement event can be defined based on events X2 and Y2 from Release 17, and whether any offset needs to be introduced in this case.
Proposal 6. [bookmark: _Toc115276087][bookmark: _Toc115276136][bookmark: _Toc115276240][bookmark: _Toc115377394][bookmark: _Toc115378222][bookmark: _Toc115375643]RAN2 to decide whether measurement events X2 and Y2 from Release 17 can be reused for indirect-to-indirect path switching. FFS whether an offset term needs to be introduced.
[bookmark: _Toc115276088][bookmark: _Toc115276137]Based on the measurement report from the Remote UE, in this case of intra-gNB indirect-to-indirect path switching, the serving/source gNB can then choose the target relay UE. This is different from the case of relay re-selection where the remote UE can make this decision of choosing which relay UE it reselects.
Proposal 7. [bookmark: _Toc115276089][bookmark: _Toc115276138][bookmark: _Toc115276241][bookmark: _Toc115375644][bookmark: _Toc115377395][bookmark: _Toc115378223]For the case of intra gNB indirect to indirect path switching, it is up to serving gNB to choose relay UE based on measurement results received from the Remote UE.
In the last RAN2 119e meeting, it was agreed to introduce a new measurement event, however, it was left FFS if there would be more than one event type. From our understanding, a common measurement event can be used for both intra and inter-gNB indirect to indirect path switching scenarios. This approach would be similar to other measurement events X1 and Y1, which can apply to both intra-gNB and inter-gNB d2i and i2d path switching scenarios. 
Proposal 8. [bookmark: _Toc115375645][bookmark: _Toc115377396][bookmark: _Toc115378224]The same measurement event to compare serving relay SL-RSRP to neighbouring relay SL-RSRP should be applicable to both intra-gNB and inter-gNB indirect-to-indirect path switching scenarios.
1. Conclusion
In this contribution we discuss aspects related to service continuity for inter-gNB path switching scenarios and for indirect-indirect intra-gNB path switching scenario, and make the following observations and proposals:
Observation 1.	No specific difference on RAN2 Uu interface signalling is observed between inter-gNB and intra-gNB path switching for indirect to direct communication link.
Observation 2.	Support of lossless delivery with DL transmissions for when PC5 RLF may occur during i2d path switching may incur a lot of Relay UE impacts and may be unnecessary considering it is a corner case and can potentially be resolved by relying on higher layer retransmissions to handle packet loss.
Observation 3.	RAN3 is planning to update Handover Request/Acknowledgement messages over Xn for inter-gNB direct to indirect path switching and inter-gNB indirect to indirect path switching scenarios.

Proposal 1.	Support of lossless delivery during path switching for e.g due to PC5 RLF is not considered in this Release 18.
Proposal 2.	Timing of PC5 link release between remote UE and the relay UE for inter-gNB indirect-to-direct path switching is up to UE implementation and can be initiated by either the Remote UE or by the Relay UE.
Proposal 3.	Aligned with RAN3, RAN2 to agree that source gNB or serving gNB of the Remote UE triggers path switching for the L2 U2N Remote UE.
Proposal 4.	For support of inter-gNB scenarios B/D of switching from a direct/indirect to an indirect, RAN2 to discuss and decide whether the source gNB or the target gNB chooses the target Relay UE for the Remote UE.
Proposal 4.1.	For support of inter-gNB scenarios of switching to indirect path, if RAN2 decides that the source gNB chooses the target Relay UE for the Remote UE, the target Relay UE ID is forwarded to the target gNB e.g using an inter-node message.
Proposal 4.2.	For support of inter-gNB scenarios of switching to indirect path, if RAN2 decides that the target gNB chooses the target Relay UE for the Remote UE, the source gNB can forward the Relay UE IDs for candidate relay UEs along with associated measurement results to the target gNB using e.g inter-node RRC signalling.
Proposal 5.	The new measurement event for indirect-to-indirect path switching can be based on SL-RSRP or on the SD-RSRP if SL-RSRP is not available.
Proposal 6.	RAN2 to decide whether measurement events X2 and Y2 from Release 17 can be reused for indirect-to-indirect path switching. FFS whether an offset term needs to be introduced.
Proposal 7.	For the case of intra gNB indirect to indirect path switching, it is up to serving gNB to choose relay UE based on measurement results received from the Remote UE.
Proposal 8.	The same measurement event to compare serving relay SL-RSRP to neighbouring relay SL-RSRP should be applicable to both intra-gNB and inter-gNB indirect-to-indirect path switching scenarios.
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Figure 5: Procedure for remote UE switching from indirect relay path to direct Uu cell for inter-gNB scenario
Step 1: Measurement configuration and reporting to evaluate relay and Uu link measurement. The measurement results from U2N Remote UE are reported when configured measurement reporting criteria are met. The sidelink relay measurement report shall include at least U2N Relay UE's source L2 ID, serving cell ID (i.e., NCGI), and sidelink measurement quantity information. The sidelink measurement quantity can be SL-RSRP of the serving U2N Relay UE, and if SL-RSRP is not available, SD-RSRP is used.
Step 2: The source gNB decides to switch the U2N Remote UE onto direct Uu path with target gNB.
Step 3/4: Handover request and acknowledgement between source gNB and target gNB. May require RAN3 involvement in case any changes are required since the source is the U2N relay UE.
Step 5: The source gNB sends RRCReconfiguration message to U2N remote UE. The U2N Remote UE stops UP and CP transmission via U2N Relay UE after reception of RRCReconfiguration message from the source gNB.
Step 6: Transfer the uplink/downlink PDCP SN and HFN status
Step 7: Remote UE performs Random Access to target gNB
Step 8/9: Deliver buffered data
Step 10: Remote UE feedback the RRCReconfigurationComplete to the target gNB via direct path, using the configuration provided in the RRCReconfiguration message. From this step, the UE (i.e U2N Remote UE in previous steps) uses the RRC connection via the direct path to the gNB.
Step 11: The source gNB sends RRCReconfiguration message to U2N relay UE to reconfigure the connection between the U2N relay UE and the gNB. The RRCReconfiguration message to the U2N Relay UE can be sent any time after step 5 based on gNB implementation.
Step 12: The PC5 link is released between remote UE and the relay UE. The timing to execute link release is up to UE implementation. The U2N Relay UE can execute PC5 connection reconfiguration to release PC5 Relay RLC channel after reception of RRCReconfiguration by source gNB or the U2N Remote UE can execute PC5 connection reconfiguration to release PC5 Relay RLC channel upon reception of RRCReconfiguration message from source gNB in Step 5.
Step 13: The data path is switched from the indirect path to the direct path.
NOTE:	Step 13 can be executed any time after step 7. Step 13 is independent of step 11 and step 12. 
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Figure 6: Procedure for remote UE switching from direct Uu cell to indirect relay path for inter-gNB scenario
[bookmark: _Hlk115261385] Step 1: Remote UE reports one or multiple candidate relay UE(s) and Uu measurements, after it measures/discovers the candidate U2N relay UE(s).
-	Remote UE may filter the appropriate relay UE(s) meeting higher layer criteria when reporting, in step 1. 
-	The reporting can include at least the U2N Relay UE’s ID, U2N Relay UE’s serving cell ID, and sidelink measurement quantity information. The sidelink measurement quantity can be SL RSRP of the candidate U2N Relay UE and if SL-RSRP is not available, SD-RSRP is used..
Step 2: The source gNB decides to switch to a target relay UE associated with target gNB. The actual selection of the target relay UE in Step 2b can be done by the source gNB based on the measurement report from the Remote UE, or by the target gNB in which case the source gNB forwards the measurement results from the Remote UE to the target gNB as part of the Handover Request message in Step 3.
Step 3/4: Handover request and acknowledgement between source gNB and target gNB. May require RAN3 involvement in case any changes are required since the target is the relay UE.
Step 5: Transfer the uplink/downlink PDCP SN and HFN status
Step 6/7: Deliver buffered data
Step 8: Target gNB i.e the U2N Relay UE’s serving gNB sends RRCReconfiguration message to the target U2N Relay UE (like preparation), which can include at least Remote UE's local ID and L2 ID, Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration. In case the selected U2N Relay UE is in RRC_IDLE or RRC_INACTIVE, after receiving the path switch command, the U2N Remote UE establishes a PC5 link with the U2N Relay UE and sends the RRCReconfigurationComplete message via the U2N Relay UE, which will trigger the U2N Relay UE to enter RRC_CONNECTED state. For the case when U2N Relay UE is in RRC_IDLE or RRC_INACTIVE, then Step 10 is performed before step 8.  
Step 9: The source gNB sends RRCReconfiguration message to U2N Remote UE. The contents in the RRCReconfiguration message can include at least U2N Relay UE ID, PC5 Relay RLC channel configuration for relay traffic and the associated end-to-end radio bearer(s). This contains the handover information for the remote UE. While contention free RACH resources are generally allocated in the legacy Rel-15 HO procedure [2], however, for this case dedicated RACH resources are not required since the Remote UE is connected to the target gNB via the Relay UE only. The U2N Remote UE stops UP and CP transmission over Uu after reception of RRCReconfiguration message from the gNB.
Step 10: U2N Remote UE establishes PC5 connection with target U2N Relay UE, if the connection has not been setup yet.
Step 11: The U2N Remote UE completes the path switch procedure by sending the RRCReconfigurationComplete to the target gNB via the U2N Relay UE, using the target configuration provided in RRCReconfiguration in Step 8.
Step 12: The data path is switched from direct path to indirect path between the U2N Remote UE and the target gNB.    
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Figure 7: Procedure for indirect-to-indirect relay path switching for intra-gNB scenario
Step 1:  Measurement configuration and reporting procedures are performed to evaluate relay link measurement. The measurement results from U2N Remote UE are reported when configured measurement reporting criteria are met. The sidelink relay measurement report shall include at least U2N Relay UE's source L2 ID, serving cell ID, and sidelink measurement quantity information. The sidelink measurement quantity can be SL-RSRP of the serving U2N Relay UE, and if SL-RSRP is not available, SD-RSRP is used.
Step 2/3: The gNB decides to switch the U2N Remote UE to a target U2N Relay UE B. Then the gNB sends an RRCReconfiguration message to the target U2N Relay UE B, which can include at least Remote UE's local ID and L2 ID, Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration.
Step 4: The source gNB sends RRCReconfiguration message to U2N Remote UE. The contents in the RRCReconfiguration message can include at least U2N Relay UE ID, PC5 Relay RLC channel configuration for relay traffic and the associated end-to-end radio bearer(s). This contains the handover information for the remote UE.
Step 5: The U2N Remote UE establishes PC5 connection with target U2N Relay UE (if it does not already exist).
Step 6: It is up to U2N Remote UE implementation whether to release or keep the unicast PC5 link. The PC5 link is released between remote UE and the relay UE. The timing to execute link release is up to UE implementation. The source U2N Relay UE A can execute PC5 connection reconfiguration to release PC5 Relay RLC channel after reception of RRCReconfiguration from gNB. or the U2N Remote UE can execute PC5 connection reconfiguration to release PC5 Relay RLC channel upon reception of RRCReconfiguration message from gNB in Step 4.
Step 7: The U2N Remote UE completes the path switch procedure by sending the RRCReconfigurationComplete message to the gNB via the Relay UE B.
Step 8: The data path is switched from indirect path via Relay UE A to indirect path via Relay UE B.
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Figure 8: Procedure for indirect-to-indirect relay path switching for inter-gNB scenario
Step 1: Measurement configuration and reporting procedures are performed to evaluate relay link measurement. The measurement results from U2N Remote UE are reported when configured measurement reporting criteria are met. The sidelink relay measurement report shall include at least U2N Relay UE's source L2 ID, serving cell ID, and sidelink measurement quantity information. The sidelink measurement quantity can be SL-RSRP of the serving U2N Relay UE, and if SL-RSRP is not available, SD-RSRP is used.
Step 2: The source gNB decides to switch to a target relay UE. The actual selection of the target relay UE in Step 2b can be done by the source gNB based on the measurement report from the Remote UE, or by the target gNB in which case the source gNB forwards the measurement results from the Remote UE to the target gNB as part of the Handover Request message in Step 3.
Step 3/4: Handover request and acknowledgement between source gNB and target gNB. May require RAN3 involvement in case any changes are required since the target is the relay UE.
Step 5: The target gNB (serving gNB for U2N Relay UE B) sends an RRCReconfiguration message to the target U2N Relay UE B (like preparation), which can include at least Remote UE's local ID and L2 ID, Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration.
Step 6: The target gNB Y sends RRCReconfiguration message to U2N Remote UE via source Relay UE A. The contents in the RRCReconfiguration message can include at least U2N Relay UE ID, PC5 Relay RLC channel configuration for relay traffic and the associated end-to-end radio bearer(s). This contains the handover information for the remote UE.
Step 7: The U2N Remote UE establishes PC5 connection with target U2N Relay UE (if it does not already exist).
Step 8: It is up to U2N Remote UE implementation whether to release or keep the unicast PC5 link. If U2N Remote UE decides to release the unicast PC5 link, it triggers the L2 release procedure.
Step 9: The U2N Remote UE completes the path switch procedure by sending the RRCReconfigurationComplete message to the target gNB Y via the Relay UE B.
Step 10: The data path is switched from indirect path via Relay UE A to indirect path via Relay UE B.
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Introduction


 


In the last RAN2 meeting


 


#119e, 


the topic of service continuity was discussed


 


and following agreements were made.


 


Ø


 


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.


 


Ø


 


For the target U2N relay UE in any RRC state, the Rel


-


17 procedures for intra


-


gNB d2i p


ath switching are 


used as a baseline for inter


-


gNB d2i path switching with the addition of inter


-


gNB signaling over the Xn 


interface.


 


Ø


 


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.


 


Ø


 


When indirect


-


to


-


indirect path switch is initiated, the Remote UE can inform upper layers to release th


e PC5 


unicast link with the source relay UE. The timing to execute link release is up to UE implementation.


 


Ø


 


Introduce a new measurement event that considers both the PC5 link quality with the serving Relay UE and 


that with candidate Relay UE for the 


indirect


-


to


-


indirect path switch purpose.  FFS if there would be more 


than one event type.


 


Ø


 


For the signalling and procedures in Uu and PC5, intra


-


gNB indirect


-


to


-


direct path switch is used as the 


baseline for inter


-


gNB i2d path switch.


 


In the above


-


quoted 


agreements,


 


d2i refers to direct


-


to


-


indirect an


d i2i refers to indirect


-


to


-


indirect path switching. 


In 


this document, we 


discuss 


RAN2 


aspects related to inter


-


gNB path switching and indirect


-


to


-


indirect 


intra


-


gNB 


path 


switching


 


while considering the agreem


ents made in the last RAN2 meeting. 


 


2


 


Discussion


 


In the last RAN2 meeting, 


some 


high


 


level


 


agreements were made with respect to the signalling flows for the inter


-


gNB path switching scenarios, and for the indirect


-


to


-


indirect path switching for both intra a


nd inter


-


gNB scenarios. 


In principle it was agreed that Release 17 procedures of intra


-


gNB path switching could be consider


ed


 


as baseline. 


For the 


indirect


-


to


-


indirect path switching scenario, while it was agreed that a new measurement event to compare the


 


PC5 link quality for source and target relay UEs needs to be defined, it was left FFS on the details of this event and 


whether 


different events need to be defined for the intra and intra gNB scenario. In the last RAN3 meeting #117, it 


was agreed that it i


s the source gNB


 


which triggers the path switching procedure, however it is an open question 


(in 


both RAN2 and RAN3) 


on which gNB (source or target) decides the target Relay UE for direct


/indirect


 


to indirect 


path switching scenarios.


 


This contribution discusses such open aspects relevant to Scenarios A


-


D for service 


continuity support in Release 18.


 


 


2.1


 


Inter


-


gNB indirect


-


to


-


direct path switching


 


For service continuity of L2 UE


-


to


-


Network relay, the 


baseline procedure in 


the 


case of remote UE switching 


from 


an indirect L2 U2N relay path


 


to direct Uu cell


 


is included in the Annex


-


A


.


 


This is referred to as Scenario A in the 


Release 18 WID, s


hown in Figure 1 below


. 
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