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1. Introduction
In the RAN plenary meeting #86, a new SI on NR Sidelink Relay [1] was approved with the objectives:
	This study item targets to study single-hop NR sidelink-based relay. 
1. Study mechanism(s) with minimum specification impact to support the SA requirements for sidelink-based UE-to-network and UE-to-UE relay, focusing on the following aspects (if applicable)  for layer-3 relay and layer-2 relay [RAN2];
A. Relay (re-)selection criterion and procedure;
B. Relay/Remote UE authorization;
C. QoS for relaying functionality;
D. Service continuity;
2. Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal [RAN2];


In this contribution, we present our views to support service continuity in terms of high-level procedures and signaling details for both Layer-2 and Layer-3 relaying wrt the scenarios shown in Figure 1 (below).
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Figure 1: Scenarios currently under discussion to support service continuity
2. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Inter-gNB Path Switch
Inter-gNB path switch scenarios are valid and have practical importance in view of deployment for the relaying functionality, especially in the case of public safety applications. As we mentioned in the email discussion, any de-prioritization should be contingent on the commonality of the corresponding RAN2 solutions. This would require both the intra-gNB and inter-gNB path switches to be studied together.
Assuming a scenario where an OOC remote UE is connected via a relay UE to the gNB and if the relay UE (i.e., UE-to-Network Relay 1 in Figure 2) decides to perform a handover to a new gNB, the following are the possible options for the remote UE independent of the relaying architecture:


Figure 2: Example of inter-gNB handover scenario
a) Remote UE also connects to the new gNB via the same relay UE.
b) Remote UE performs discovery to find a new relay UE connected to the same gNB.
c) Remote UE performs discovery to find a new relay UE connected to a different gNB.
Option a) relates to group mobility but based on the majority views in the email discussion, it seems unlikely that this procedure will be a part of the current release. Both Option b) and Option c) are related to the procedure of “between indirect and indirect” path switch. Option b) might be the simplest scenario where the remote UE performs a re-selection to a new relay connected to the same gNB. However, in the case of Option c), in addition to the RAN3 aspects, the remote UE might have re-selected new relay UE connected to the different gNB with less favorable conditions for e.g., in terms of signal strength or capability. Furthermore, this might also have effects on the “between indirect and indirect” path switch procedure.
As a result, we believe that one way forward could be that either inter-gNB scenarios and “between indirect and indirect” path switch scenarios are studied together or both should be de-prioritized for the SI phase and are to be studied in the WI phase.  
	Proposal 1:
	For the case of Inter-gNB scenarios, RAN2 should consider either one of the two proposals:
1. Both inter-gNB scenario and “between indirect and indirect” path switch procedures should be studied together (or),
2. Both inter-gNB scenario and “between indirect and indirect” path switch procedure should be de-prioritized for the SI and should be pursued in the WI phase.


3. AS-Layer Service Continuity Procedures
AS-layer service continuity procedures for Layer-2 relaying are similar to the handover mechanism to provide lossless and in-order delivery. On the other hand, higher layer procedures are more suitable for Layer-3 relaying for e.g., application level or PDU session make before break. However, we believe that some optimizations can be performed on the AS-layer for Layer-3 relaying, to reduce the latency involved in the overall path switch procedure while maintaining service continuity. 
3.1 Layer-2 Relaying
Figure 3 (below) shows the path switch procedures for Layer-2 relaying as illustrated in [2]. The following are the points that have been left FFS during the WI phase,
· FFS1: Remote UE suspends data transmission via relay link after step 3.
· FFS2: Step 6 can be before or after step 3 and its necessity.
· FFS3: Step 7 can be after step 3 or step 5, and its necessity/replaced by PC5 reconfiguration.
· FFS4: Step 8 can be after step 5.
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Figure 3: Procedure for remote UE switching to direct Uu cell (left) and remote UE switching to indirect relay (right) [2]
Even though FFS3 has been left to the WI phase, we believe that step 7 might not be necessary and would depend on the other expected PC5 traffic between the remote and relay UE. This should be replaced with an optional PC5 reconfiguration. 
Observation 1: The PC5 link release step might not be necessary as it would depend on other expected PC5 traffic between the remote and relay UE
In addition to the FFS’s listed, RAN2 should also study the case when there is an initial access failure to the gNB during the path switch to direct Uu and failure to establish PC5 connection during the path switch to Indirect Uu.
	Proposal 2:
	In addition to the FFS’s listed above, RAN2 should also include the case when there is an initial access failure to the gNB or PC5 connection establishment failure.

	
	



3.2 Layer-3 Relaying
The following were the options listed in the email discussion [2] to guarantee service continuity on the AS layer
· Option 1: Relay UE acts as the “gNB” in N3IWF L3 architecture,
· Option 2: Relay/gNB could provide AS control parameters to trigger switching,
· Option 3: Study/capture make-before-break like solutions for L3.
Option 1:
In principle, we believe Option 1 is a viable solution to guarantee service continuity on the AS-layer for Layer-3 relaying. As discussed in [3], the solution involves the relay UE assisting the remote UE in performing the path switch procedure by forwarding messages between the remote UE and the gNB. Most importantly, the relay UE is able to forward the SN status transfer and enable data forwarding to ensure lossless and in-order delivery of data. However, the design as suggested in [3] might involve significant changes in the AS procedure for the current Layer-3 architecture and increases the complexity due to the forwarding of RRC messages by the relay UE between the remote UE and gNB. The other aspect of the solution is related to how the SN status transfer can be performed for the remote UE data from the relay UE on the Uu interface with the gNB. 


Figure 4: Procedure to enable service continuity on the AS-layer for Layer-3 relaying
On account of the same, we believe a light weight version of Option 1 can be used to provide service continuity in Layer-3 relaying. This can be done by providing a special L2 PC5 and L2 Uu configuration which can be repeated across the different relay UE(s) that the remote UE(s) connect. The special configuration can be setup in a way to enable data forwarding and in-order delivery during a path switch. This is similar to using the same DRB configuration at the source and target gNB during the handover procedure. In addition, similar to the case with the N3IWF solution for service continuity in SA2, this special configuration can also be made optional in the case that the remote UE(s) requires service continuity to be supported for a particular application.

Option 2, Option 3:
We believe that Option 2 and Option 3 can be considered together. Consider the case that the remote UE is connected to the gNB over direct Uu and decides to perform a path switch to an indirect Uu. Using Option 2, optimizations can be made during the switching procedure for e.g., by setting up relevant thresholds, to make sure that the remote UE is able to stay on the best link for the appropriate amount of time. On top of which, the make-before-break (MBB) procedure at the lower layers can enable a smooth transition from one path to another.
	Proposal 3:
	RAN2 should study the AS layer solutions to guarantee service continuity for Layer-3 relaying including the following options,
1. Setting up of special PC5 and Uu L2 configuration for the relay UE,
2. MBB based procedures and corresponding AS control parameters.


4. Conclusion
We make the following observations and proposals from the above discussions:
Observation 1: The PC5 link release step might not be necessary as it would depend on other expected PC5 traffic between the remote and relay UE
	Proposal 1:
	For the case of Inter-gNB scenarios, RAN2 should consider either one of the two proposals:
1. Both inter-gNB scenario and “between indirect and indirect” path switch procedures should be studied together (or),
2. Both inter-gNB scenario and “between indirect and indirect” path switch procedure should be de-prioritized for the SI and should be pursued in the WI phase.

	Proposal 2:
	In addition to the FFS’s listed above, RAN2 should also include the case when there is an initial access failure to the gNB or PC5 connection establishment failure.

	Proposal 3:
	RAN2 should study the AS layer solutions to guarantee service continuity for Layer-3 relaying including the following options,
1. Setting up of special PC5 and Uu L2 configuration for the relay UE,
2. MBB based procedures and corresponding AS control parameters.
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