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1.	Introduction
WID of Sidelink relay (RP-210904) was agreed in RAN#91e [1]. The related WID objectives on service continuity are:
	4. Specify mechanisms for service continuity 
a. Limited to intra-gNB cases [RAN2]

NOTE 1:	RAN requests RAN2 to strive for completion of the common parts (objective 1) by RAN#92 (June). RAN understands that RAN2 will also initially work on other aspects that have cross-group dependencies. 
NOTE 2:	For L2 UE-to-Network Relay, it is assumed that the Remote UE has a single active connection towards gNB via only a single Relay UE at a given time in this release.
NOTE 3:	Only NR Uu interface, i.e. gNB, and 5GC is considered, and it is limited to NR SA scenario in this release.
NOTE 4:	Work specific to the mobility scenario of “between indirect (via a first Relay UE) and indirect (via a second Relay UE)”, and the group mobility is not supported in this release.



In this contribution, we investigate some considerations when Remote UE performs direct-to-indirect or indirect-to-direct path switching.

[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
2.1 Direct-to-indirect path switching


· Figure 1: Procedure for Remote UE switching to indirect Relay UE
	Following are further discussed in WI phase, including: 
- Whether Step 2 should be after Relay UE connects to the gNB (e.g. after step 4), if not yet before;
-Whether Step 4 can be before step 2/3.



Figure 1 is captured the direct-to-indirect path switching procedure from TR 38.836. During direct-to-indirect path switching, the RSRP value that Remote UE is reporting may be ‘SD-RSRP’ in the terms of measurement configuration and reporting (step 1 in Fig 1). This is because Remote UE has not yet established a SL connection with a candidate Relay UE yet. Even though Remote UE already has been SL connection with a Relay UE, reporting SL-RSRP of that link cannot be any meaning value. The layer2 SRC address of the candidate Relay UE may be different from the layer2 SRC address of the previous SL connection even though the UE is physically the same Relay UE. Alternatively, if Remote UE is configured to report RSRP in measurement, the Remote UE can report SL-RSRP or SD-RSRP based on UE implementation with an indication flag that indicated which one is SL-RSRP or SD-RSRP. 
Proposal 1: In direct-to-indirect path switching, the RSRP value that remote UE reports can be followings:
· (Option 1) only SD-RSRP, because SL connection is not made yet.
· (Option 2) SD-RSRP or SL-RSRP selection based on UE implementation. In this case, an indication may be required whether informs SD-RSRP or SL-RSRP.

In the case that Remote UE reports SL-RSRP or SD-RSRP with an indication flag to the gNB, the gNB selects one Relay UE by applying different threshold value according to each of SD-RSRP and SL-RSRP. The reason to apply a different threshold each of SL-RSRP and SD-RSRP is that  SL-RSRP and SD-RSRP may differ in whether or not to apply power control due to path loss.
Proposal 2: When remote UE reports SL-RSRP or SD-RSRP with indication to gNB, the threshold to be applied SL-RSRP or SD-RSRP can be different values.

When Remote UE reports multiple candidate Relay UE, the number of candidate Relay UE can be restricted by gNB. In this case, the Remote UE reports with the list up the candidate Relay UE according to the order of high RSRP signal strength. The Relay UE which has relatively low RSRP can be dropped on the reporting list. 
Proposal 3: There may be a restriction on the number of candidate relay UE(s) when reporting. So, the candidate relay UE may be reported based on the strength of RSRP order.

If step 2 (‘RRC Reconfiguration and RRC Reconfiguration complete message’ between Relay UE and gNB) is located before step 5 (‘RRC Rconfiguration Complete message’ from Remote UE) in fig 1, there could be a problem when gNB tries to connect directly to the candidate Relay UE. If the Remote UE does not make SL connection yet for relaying, the Relay UE ID used when reporting to the gNB may be layer2 ID. gNB can select a Relay UE among the candidate Relay UE(s) by using the reported RSRP value with Relay UE’s layer2 ID. 
But the gNB cannot make a direct connection with the selected Relay UE by using just layer2 ID reported by Remote UE. So, if step2 is located surely before step5, some way that gNB can recognize candidate Relay UE(s) for direct configuration will be needed. For example, if the reported candidate Relay UE is in RRC CONNECTED and the Relay UE reported the layer2 SRC ID of itself to gNB, the gNB can recognize the Relay UE directly using the layer2 ID of the candidate Relay UE(s). Alternatively, if the candidate Relay UE is in RRC CONNECTED and gNB allocates temporal/local ID previously to the Relay UE, the Relay UE can include the allocated temporal/local ID in discovery message. The Remote UE that receives the discovery message can report both layer2 ID and temporal/local ID of the candidate Relay UE(s) to gNB. The gNB receiving both layer2 ID and temporal/local ID of the candidate Relay UE(s) from Remote UE can recognize the candidate Relay UE directly.
Proposal 4: gNB cannot directly configure the candidate relay UE using layer2 ID reported by remote UE. 
Proposal 5: In the direct-to-indirect path switching (figure 1), if step2 (RRC Reconfiguration and RRC Reconfiguration complete message of Relay UE) exists before step5 (‘RRCReconfigurationComplete’ message transmitted by the Remote UE), we can discuss how to identify the candidate relay UE for gNB to configure directly.
Proposal 6: we need to discuss whether step2 (RRC Reconfiguration and RRC Reconfiguration complete message of Relay UE) is needed, even though it is optional step.

In order for gNB to directly configure the path, we can discuss how to identify the Relay UE.
In figure 1, if the step5 (transmission RRC Reconfiguration Complete message from Remote UE) or step 4 (PC5 connection establishment) procedure is failed, Remote UE can report the failure and the cause value of the failure using the current direct path to gNB. gNB that receives this information selects a new Relay UE based on the previously reported information from Remote UE and informs it to Remote UE. If the candidate Relay UE reported was only one, Remote UE keeps the current direct path. 
Proposal 7: If remote UE fails RRC re-configuration via indirect path or fails PC5 connection establishment with relay UE selected by gNB, the remote UE informs the failure with a cause value to the gNB.
Proposal 8: If gNB receives path switching failure message from remote UE, the gNB can select another relay UE among the previously reported candidate relay UE and inform that to the remote UE. If the reported candidate relay UE is only one, the remote UE can keep the current direct connection.

2.2 Indirect-to-direct path switching


Figure 2 Procedure for Remote UE switching to direct Uu cell
Figure 2 is captured the indirect-to-direct path switching procedure from TR 38.836.

Step1 (measurement configuration and reporting) in figure 2, the RSRP value reported to gNB from Remote UE may be SL-RSRP. The Remote UE is in RRC CONNECTED via Relay UE, so SL-RSRP is measurable. gNB may judge better when SL-RSRP is reporting because SL-RSRP has better granularity than SD-RSRP.  
Proposal 9: In indirect-to-direct path switching, the reporting value from remote UE may be SL-RSRP.

In step3(Remote UE receives RRC Reconfiguration message from gNB via Relay UE) in figure 2,  the Relay UE cannot know that whether Remote UE receives RRC Reconfiguration message included HO related information. So, the Remote UE receiving RRC Reconfiguration message included HO-related information from gNB informs that to its Relay UE. Alternatively, if gNB sends RRC Reconfiguration message included HO related information to the Remote UE, the gNB informs that to the Relay UE. This is for preventing the Relay UE sends any more DL data to the Remote UE.
Proposal 10: In indirect-to-direct path switching, if remote UE receives RRC Reconfiguration message including path switching information, the connected relay UE should know that situation. Because that relay UE should suspend data transmission to the remote UE.
Proposal 11: the methods for relay UE to know whether remote UE receives RRC Reconfiguration message related to a path switching:
(Option 1) When remote UE receives RRC Reconfiguration message including the information of path switching, the remote UE informs that to the relay UE.
(Option 2) When gNB transmits RRC Reconfiguration message including the information of path switching to the remote UE, the gNB informs that to the relay UE. 

If Remote UE fails step4(RA to gNB) or step5(RRC Reconfiguration Complete message) procedure, the Remote UE can maintain the current indirect link. In this case, the Remote UE sends a resume message, which means the Relay UE is allowed to send messages to the Remote UE. 
Proposal 12: In indirect-to-direct path switching, if remote UE fails path switching, the remote UE sends a message to the relay UE for resuming data transmission. The relay UE receiving this message can send messages to the remote UE.
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3.  Conclusion
Proposal 1: In direct-to-indirect path switching, the RSRP value that remote UE reports can be followings:
· (Option 1) only SD-RSRP, because SL connection is not made yet.
· (Option 2) SD-RSRP or SL-RSRP selection based on UE implementation. In this case, an indication may be required whether informs SD-RSRP or SL-RSRP.
Proposal 2: When remote UE reports SL-RSRP or SD-RSRP with indication to gNB, the threshold to be applied SL-RSRP or SD-RSRP can be different values.
Proposal 3: There may be a restriction on the number of candidate relay UE(s) when reporting. So, the candidate relay UE may be reported based on the strength of RSRP order.
Proposal 4: gNB cannot directly configure the candidate relay UE using layer2 ID reported by remote UE. 
Proposal 5: In the direct-to-indirect path switching (figure 1), if step2 (RRC Reconfiguration and RRC Reconfiguration complete message of Relay UE) exists before step5 (‘RRCReconfigurationComplete’ message transmitted by the Remote UE), we can discuss how to identify the candidate relay UE for gNB to configure directly.
Proposal 6: we need to discuss whether step2 (RRC Reconfiguration and RRC Reconfiguration complete message of Relay UE) is needed, even though it is optional step.
Proposal 7: If remote UE fails RRC re-configuration via indirect path or fails PC5 connection establishment with relay UE selected by gNB, the remote UE informs the failure with a cause value to the gNB.
Proposal 8: If gNB receives path switching failure message from remote UE, the gNB can select another relay UE among the previously reported candidate relay UE and inform that to the remote UE. If the reported candidate relay UE is only one, the remote UE can keep the current direct connection.
Proposal 9: In indirect-to-direct path switching, the reporting value from remote UE may be SL-RSRP.
Proposal 10: In indirect-to-direct path switching, if remote UE receives RRC Reconfiguration message including path switching information, the connected relay UE should know that situation. Because that relay UE should suspend data transmission to the remote UE.
Proposal 11: the methods for relay UE to know whether remote UE receives RRC Reconfiguration message related to a path switching:
(Option 1) When remote UE receives RRC Reconfiguration message including the information of path switching, the remote UE informs that to the relay UE.
(Option 2) When gNB transmits RRC Reconfiguration message including the information of path switching to the remote UE, the gNB informs that to the relay UE. 
Proposal 12: In indirect-to-direct path switching, if remote UE fails path switching, the remote UE sends a message to the relay UE for resuming data transmission. The relay UE receiving this message can send messages to the remote UE.
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