Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 #116-bis-e	R2-2201159
Electronic meeting, 17th January – 25th January 2022

Agenda Item:	8.7.2.2
Source:	Ericsson
Title:	Remaining issues on service continuity for L2 sidelink relay
Document for:	Discussion, Decision
1	Introduction
[bookmark: _Ref178064866]In this contribution, we address some of the remaining aspects and open issues of L2 U2N service continuity and in particular the case on whether a relay UE in RRC_IDLE or RRC_INACTIVE can be selected as target relay UE for the path switch procedure.
2	Discussion
2.1		Selecting Relay UE(s) in IDLE/INACTIVE for path switch
In terms of state combinations, there are no restrictions in the RRC states of the remote UE and relay UE (apart from the ones which are not valid). Similarly, no restrictions should be applied in the selection of a relay UE based on its RRC state. The gNB, based on the measurement report from the remote UE, should be able to select relay UE(s) in any RRC state. Thus, we propose:
The gNB can select a relay UE in any RRC state i.e., RRC_IDLE/INACTIVE/CONNECTED as a target relay UE when triggering the path switch procedure on the remote UE. 
According to this, in the last RAN2#116-e meeting, this topic was discussed, and the following agreement was taken:
Agreement:
RAN2 to down select among the following options to handle the case of Relay UE in IDLE/INACTIVE during direct-to-indirect path switch:
‐	Option1: The target Relay UE of direct-to-indirect path switch must be in RRC_CONNECTED.
‐	Option2: Relay UE in IDLE/INACTIVE can be indicated as target Relay, and to support such case by the Remote UE oriented solution, i.e. after receiving the path switch command, Remote UE establishes PC5 link with the Relay UE and sends HO complete message via the Relay UE which will trigger the Relay UE to enter CONNECTED sate.

Going to option 1, it would require even more standardization work in order to capture restriction on the RRC state of the relay UE. Further, we already agreed since the study item of sidelink Relay that there is no restriction in the RRC state combination of remote UE and relay UE. Thus, it more natural to go for option 2 since, as a matter of fact, this may be already supported with no (or minimal) standardization impact.
The remote UE oriented solution for supporting a relay UE in RRC_IDLE/INACTIVE during path switch can be supported with no (or minimal) standardization effort.
Therefore, we propose:
RAN2 to agree that the Remote UE oriented solution is used to support a relay UE in RRC_IDLE/INACTIVE during path switch, i.e., after receiving the path switch command, the Remote UE establishes PC5 link with the Relay UE and sends HO complete message via the Relay UE which will trigger the Relay UE to enter CONNECTED state.
2.2		Measurements Framework
For the measurement configurations of the remote UE and relay UE, it would be 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 should configure 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, 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 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 also confirm that service continuity cannot be guaranteed in a UE-controlled solution for path switch using the re-establishment procedure. 
2.3		New timer for path switch procedure
In the last RAN2#116-e meeting, the following agreement has been reached regarding a new timer to be used during the path switch procedure from a direct path to an indirect path:
Agreements:
A new T304-like timer is introduced for direct-to-indirect path switch. The Remote UE starts the timer upon reception of the RRC reconfiguration message indicating direct-to-indirect path switch, and the Remote UE initiates RRC re-establishment upon timer expiry.

What is missing is when this new timer should be stopped. This is different from timer T304 since, in this case, the timer is stopped after the completion of the random access procedure. However, for the path switch from a direct path to an indirect path, there is no random access procedure performed by the remote UE and thus the stopping condition of this new timer should be different.
Looking at the procedure of the path switch from a direct to an indirect path, the message that concludes the procedure and thus acknowledges that the procedure was successful is when the remote UE sends the RRCReconfigurationComplete message to the network (via the target UE). Stopping the new timer sooner than this message will not guarantee that the procedure was successful and thus it may lead to some limbo state where a path switch RLF is experienced but the remote UE does not recognize it (or at least does not recognize it immediately). Thus, we propose:
The remote UE stops the new T304-like timer introduced for the direct to indirect path switch upon the successful transmission of the RRCReconfigurationComplete message to the network via the relay UE.
2.4		Simultaneous path switch and handover procedure
Consider a scenario wherein a HO/path switch command has been signalled to the remote UE by the gNB based on a measurement report. At the same time, it is possible that the relay UE performs a handover to a different cell (intra-gNB) since the relay UE may report Uu measurement independently. Under these circumstances, there are two possible scenarios:
Scenario 1. The relay UE executes the handover procedure before the remote UE execute the path switch procedure.
Scenario 2. The relay UE executes the handover procedure after the remote UE execute the path switch procedure.
However, in general one can say that ultimately is the gNB who get both the measurement report from the remote UE and relay UE and thus the gNB may already know that a path switch procedure for the remote UE cannot be triggered together with an handover procedure for the relay UE. Thus, in general is good to leave to network implementation the handling of this issue.
It is up to network implementation to avoid triggering a path switch procedure for the remote UE together with an handover procedure for the relay UE (i.e., where the relay UE is target relay UE for the path switch).
Nevertheless, this is not always the case as the measurement report may come in different time instants that may be far from each other’s. Based on the previous agreements, the scenario 2 needs to de-prioritize as it can be regarded as group mobility scenario. Further, for the scenario 1, it would be helpful if the relay UE would inform the remote UE that an handover procedure is about to be triggered and thus that the sidelink relay connection needs to be released (if already present).
In case the relay UE executes a handover procedure during a path switch procedure of the remote UE (i.e., relay UE is target relay UE), the path switch procedure needs to be considered aborted or failed as group mobility is not supported in this release. FFS how to capture this in the specification.
In case the relay UE executes a handover procedure before a path switch procedure of the remote UE (i.e., relay UE is candidate target relay UE), the relay UE needs to inform the remote UE about the handover and the relay UE should not be considered as candidate target relay UE for the path switch. FFS how to capture this in the specification.
Conclusion
In the previous sections, we made the following observations:
1. The remote UE oriented solution for supporting a relay UE in RRC_IDLE/INACTIVE during path switch can be supported with no (or minimal) standardization effort.

Based on the discussion in the previous sections we propose the following:
1. [bookmark: _In-sequence_SDU_delivery]The gNB can select a relay UE in any RRC state i.e., RRC_IDLE/INACTIVE/CONNECTED as a target relay UE when triggering the path switch procedure on the remote UE. 
RAN2 to agree that the Remote UE oriented solution is used to support a relay UE in RRC_IDLE/INACTIVE during path switch, i.e., after receiving the path switch command, the Remote UE establishes PC5 link with the Relay UE and sends HO complete message via the Relay UE which will trigger the Relay UE to enter CONNECTED state.
RAN2 to confirm that the gNB should configure 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 and is unable to measure the Uu link as the indirect-to-indirect path switch is not in scope of Rel-17.
RAN2 to also confirm that service continuity cannot be guaranteed in a UE-controlled solution for path switch using the re-establishment procedure. 
The remote UE stops the new T304-like timer introduced for the direct to indirect path switch upon the successful transmission of the RRCReconfigurationComplete message to the network via the relay UE.
It is up to network implementation to avoid triggering a path switch procedure for the remote UE together with an handover procedure for the relay UE (i.e., where the relay UE is target relay UE for the path switch).
In case the relay UE executes a handover procedure during a path switch procedure of the remote UE (i.e., relay UE is target relay UE), the path switch procedure needs to be considered aborted or failed as group mobility is not supported in this release. FFS how to capture this in the specification.
In case the relay UE executes a handover procedure before a path switch procedure of the remote UE (i.e., relay UE is candidate target relay UE), the relay UE needs to inform the remote UE about the handover and the relay UE should not be considered as candidate target relay UE for the path switch. FFS how to capture this in the specification.
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