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1	Introduction
[bookmark: _Ref178064866]The following are the agreements for the aspect of service continuity from the previous meetings [2]:
Proposal 7 (easy)(modified): New measurement events for the remote UE can be defined to compare SL relay link measurement with a threshold and/or to compare SL relay link measurement with threshold A and Uu link measurement with threshold B.
Proposal-11 (modified):  As a baseline, SL-RSRP of the serving relay is used as the SL measurement quantity for the case of path switch from indirect to direct path.
Proposal-12:  SD-RSRP is used as the SL measurement quantity for the case of path switch from direct to indirect path.
Proposal-6:  Agree original Proposal 21 within R2-2107710:  for indirect to direct path switch, Relay UE does not perform data forwarding back to gNB for Remote UE.
Proposal 13	RAN2 to confirm that tThe DL/UL lossless delivery during the path switch is done according to the PDCP status report. FFS if there is spec impact.
In this contribution, we address the remaining aspects and open issues of L2 U2N service continuity based on the agreements above and previous discussions.
2	Discussion
2.1 		Measurements Framework
For the measurement configurations of the remote UE and relay UE, it is worth clarifying that the gNB should configure the remote UE with the measurement configurations for both the PC5 and Uu interfaces and the relay UE with the measurement configurations for only the Uu interface. 
RAN2 to confirm that the gNB configures the remote UE with both the Uu and PC5 measurement configurations and the relay UE with only the Uu measurement configuration.
One issue which was mentioned in the online session but was not extensively discussed, is when the remote UE configured with both the PC5 and Uu measurement configurations is in OOC and hence unable to perform Uu measurements. In this case, due to the absence of Uu measurements, the measurement report to the gNB only includes the corresponding PC5 measurements to be considered for the path switch procedure. However, as Rel-17 precludes the indirect-to-indirect path switch scenario, it should be clarified that service continuity cannot be guaranteed, and the remote UE is to establish a new indirect link to the gNB.  
RAN2 to confirm that service continuity cannot be guaranteed in the scenario when the remote UE is in OOC (connected via a relay UE) and is unable to measure the Uu link as the indirect-to-indirect path switch is not in scope of Rel-17.
Further, it is also worth clarifying that based on previous agreements and taking the Rel-15 NR handover procedure as baseline, only a network-controlled solution can be used to guarantee service continuity. As a result, service continuity cannot be guaranteed in a UE-controlled solution by performing an RRC Reestablishment procedure due to RLF failures in either the Uu/PC5 interface. 
RAN2 to confirm that service continuity cannot be guaranteed in case a remote UE performs the RRC re-establishment procedure. 
2.2 		Measurement Events
The following agreements were made in the last few meetings related to the aspect of measurements during path switch:
Proposal 7 (easy)(modified): New measurement events for the remote UE can be defined to compare SL relay link measurement with a threshold and/or to compare SL relay link measurement with threshold A and Uu link measurement with threshold B.
Proposal-11 (modified):  As a baseline, SL-RSRP of the serving relay is used as the SL measurement quantity for the case of path switch from indirect to direct path.
Proposal-12:  SD-RSRP is used as the SL measurement quantity for the case of path switch from direct to indirect path.
Based on these agreements, the following is a list of the possible measurement events that can be configured at the remote UE based on the type of path switch procedure i.e., indirect-to-direct path switch and direct-to-indirect path switch:
Direct-to-Indirect path switch:
· Event 1: Sidelink Discovery (SD) -RSRP of a relay UE is greater than an threshold
· Event 2: Serving cell Uu-RSRP is lesser than a threshold and SD-RSRP is greater than an threshold 
Indirect-to-direct path switch:
· Event 3: Serving relay UE Sidelink (SL)-RSRP is lesser than a threshold
· Event 4: Serving relay UE SL-RSRP is lesser than a threshold and the Uu-RSRP is greater than a threshold 
Considering the measurements as reported by the remote UE, it is up to gNB’s discretion to configure the remote UE to perform the path switch procedure. However, in order to do so, the gNB needs to configure thresholds to compare the signal strengths on the Uu (RSRP) and PC5 (SL-RSRP/SD-RSRP) interfaces respectively. However, due to differences in the transmission powers and power control techniques between the Uu and PC5 interfaces, it might not be possible to perform a 1-1 comparison of these measurement quantities. 
Therefore, for a fair comparison between the measurements in the PC5 and Uu interfaces an offset should be configured between the two measurements like an A3 event where the neighboring cell becomes an offset better than the serving cell. As a result, the following measurement events can be configured based on the type of the path switch procedure:
Direct-to-Indirect path switch:
· Event 5: SD-RSRP is an offset-A better than the serving cell Uu-RSRP
Indirect-to-Direct path switch:
· Event 6: Uu-RSRP is an offset-B better than the serving relay UE SL-RSRP
In addition, offsets are more robust to channel fluctuations as compared to thresholds.
RAN2 to define new measurement events based on offset differences between the Uu and PC5 measurements for both the direct-to-indirect path switch and the indirect-to-direct path switch procedure.
· 
· 
2.3 		Timer for path switch procedure
During the last meetings, there was also a discussion about timers to be used during the path switch procedure. One suggestion is to reuse the legacy T304 timer currently used for the handover procedure. This timer (T304) is started when the handover command is received and stopped upon successful completion of the random-access procedure on the corresponding target cell. In the case of the indirect-to-direct path switch, this timer can be re-used i.e., can be started when a HO/path switch command (RRCReconfiguration) is received in the indirect path and can be stopped when the remote UE performs a successful random-access procedure with the target cell in the direct path. However, in the case of a direct-to-indirect path switch, there is no random-access procedure in the indirect link and adapting the T304 with a different stopping condition is not desirable. 
In the case of a direct-to-indirect path switch, there is no random-access procedure in the indirect link and adapting the T304 with a different stopping condition is not desirable.
Therefore, in the case of a direct-to-indirect switch, a new timer should be introduced and started when the HO/path switch command (equivalent to the RRCReconfiguration with relay UE information) is received in the direct path with a stopping condition being the successful transmission of the RRCReconfigurationComplete message via the target relay UE. 
RAN2 to introduce a new timer (alike the timer T304) for the direct-to-indirect path switch and reuse the legacy T304 timer for the indirect-to-direct path procedure.
On expiry of the T304 legacy timer (indirect-to-direct path switch) on the MCG and on expiry of the new timer (direct-to-indirect path switch) due to link establishment failures, the remote UE should trigger an RRC restablishment procedure by performing either a cell selection and relay selection. 
2.4 		Race condition during path switch and handover procedure
Consider a scenario wherein a HO and a path switch command are executed together e.g., because both the remote UE and relay UE triggered a measurement report close to each other’s. Under these circumstances, there are two possible scenarios:
a. The relay UE initiates the handover procedure before the remote UE is going to perform the path switch.
b. The relay UE initiates the handover procedure while the remote UE is performing the path switch towards the relay UE.
Based on the previous agreements to de-prioritize the group mobility scenario, in case (a) the remote UE will be released by the relay UE. 
In case the relay UE initiates the handover procedure while connected to a remote UE, the relay UE should inform the remote UE to release the sidelink relay path. 
However, in case (b), the remote and relay UE have not yet started actively communicating with each other and if the gNB selects a relay UE with an ongoing handover procedure, then the relay UE should inform the corresponding remote UE when the HO is triggered or when a HO command is received. The corresponding remote UE upon receiving this indication should trigger an RRC re-establishment procedure. 
In case the relay UE initiates the handover procedure while the remote UE is performing the path switch towards the relay UE, the relay UE should inform the remote UE to about the path switch procedure.
If the remote UE receives an indication from the relay UE to about the path switch procedure, the remote UE should trigger an RRC re-establishment procedure. 
2.6		DL/UL lossless delivery during path switch
Proposal-6:  Agree original Proposal 21 within R2-2107710:  for indirect to direct path switch, Relay UE does not perform data forwarding back to gNB for Remote UE.
Proposal 13	The DL/UL lossless delivery during the path switch is done according to the PDCP status report. FFS if there is spec impact.
It was agreed in the last meeting that there is to be no packet forwarding of the residual packets at the relay UE back to the gNB during the path switch procedure. However, to have a lossless delivery during path switch, the above proposal was agreed to reuse the PDCP status report with an FFS to investigate for any spec impact.
From the PDCP specifications, the transmission of the PDCP status report in the uplink is triggered by the receiving PDCP entity under certain conditions as listed below:
· Upper layer requests a PDCP entity re-establishment
· Upper layer requests a PDCP data recovery
· Upper layer requests an uplink data switching
Based on the above list, the remote UE during a path switch procedure can trigger a PDCP data recovery procedure. In addition, as in both the direct path and indirect path, the remote UE maintains an end-to-end RRC/PDCP with the gNB, the upper layers of the corresponding entity can trigger the request for a PDCP status report. As a result, no enhancements are required to ensure a lossless packet delivery. 
RAN2 to confirm that no enhancements are required to the current PDCP status report procedure to ensure lossless DL/UL packet delivery during path switch. 
Conclusion
In the previous sections we made the following observations: 
1. In the case of a direct-to-indirect path switch, there is no random-access procedure in the indirect link and adapting the T304 with a different stopping condition is not desirable.
Based on the discussion in the previous sections we propose the following:
1. RAN2 to confirm that the gNB configures the remote UE with both the Uu and PC5 measurement configurations and the relay UE with only the Uu measurement configuration.
RAN2 to confirm that service continuity cannot be guaranteed in the scenario when the remote UE is in OOC (connected via a relay UE) and is unable to measure the Uu link as the indirect-to-indirect path switch is not in scope of Rel-17.
RAN2 to confirm that service continuity cannot be guaranteed in case a remote UE performs the RRC re-establishment procedure. 
RAN2 to define new measurement events based on offset differences between the Uu and PC5 measurements for both the direct-to-indirect path switch and the indirect-to-direct path switch procedure.
RAN2 to introduce a new timer (alike the timer T304) for the direct-to-indirect path switch and reuse the legacy T304 timer for the indirect-to-direct path procedure.
In case the relay UE initiates the handover procedure while connected to a remote UE, the relay UE should inform the remote UE to release the sidelink relay path. 
In case the relay UE initiates the handover procedure while the remote UE is performing the path switch towards the relay UE, the relay UE should inform the remote UE to about the path switch procedure.
If the remote UE receives an indication from the relay UE to about the path switch procedure, the remote UE should trigger an RRC re-establishment procedure. 
RAN2 to confirm that no enhancements are required to the current PDCP status report procedure to ensure lossless DL/UL packet delivery during path switch. 
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