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1	Introduction
[bookmark: _Ref178064866]According to the Sidelink relay WID that was agreed in [1], one of the objectives for the L2 U2N relay is as follow:
1. Specify mechanisms for service continuity 

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 service continuity aspects for L2 U2N are discussed.
2	Discussion
According to what has been included in sidelink relay TR in 38.836, the L2 U2N relay uses the RAN2 principle of the Rel-15 NR handover procedure as the baseline AS layer solution to guarantee service continuity, i.e., gNB hands over the Remote UE to a target cell or target Relay UE, including:
· Handover preparation type of procedure between gNB and Relay UE (if needed).
· RRCReconfiguration to Remote UE, Remote UE switching to the target, and.
· Handover complete message, similar to the legacy procedure.
However, the exact content of the messages (e.g., handover command) has been left WI phase but this does not imply that we will send inter-node message over Uu.
When discussing about path switch for the intra-gNB case, the understanding is that the procedure is not similar to the handover or cannot be considered a handover as such. 
[bookmark: _Toc71584127]The path switch procedure for the intra-gNB case is not similar to the handover or cannot be considered as handover as such.
Since the scenario considered is a single-gNB scenario, there is no need to perform any handover procedure not to use any inter-node message used for handover. In fact, the gNB simply decide to send a new RRCReconfiguration message procedure to the remote UE where the radio bearer to be used is simply switched to a direct or indirect one. This basically means that no INM and/or X2/Xn messages are used during the path switch procedure. Therefore, we propose:
[bookmark: _Toc71584122]RAN2 to agree that no INM RRC and/or X2/Xn messages are used during the inter-gNB path switch procedure for L2 U2N relay.
2.1	Path switch scenarios and procedures
2.2.2	Path switch procedure from direct path to indirect path 
For the case where the path switch happens from a direct path to an indirect one, according to what has been captured in TS 38.836, the procedure it looks as follow: 


Figure 1. Path switch procedure from direct to indirect path

However, regarding this procedure the following aspects were left out to be discussed during the WI phase:
[bookmark: _Hlk59519116]NOTE:	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.
Given this, one aspect to highlight is whether step 4 should be executed before step 2/3. According to this, it is worth to clarify that the remote UE it may select multiple relay UE candidates to connect to.
[bookmark: _Toc71584128]Remote UE may discover/select multiple relay UE candidate to connect to.
If step 4 is allowed to be executed before step 2/3, what this implies is that multiple PC5 connections should first been setup and then the ones that are not related to a relay UE that has been selected should be released/aborted. This will of course cause a huge signalling overhead to the network (because it needs to provide multiple PC5 configurations) and to the remote UE.
[bookmark: _Toc71584129]If step 4 is done before step 2/3, this may cause a huge signalling overhead to the network and remote UE.
Therefore, it would be more natural that the remote UE, after discovering/selecting a relay UE, first wait for the configuration from the network to come and then setup the PC5 connection. This will also avoid the execution of unnecessary RRC reconfiguration procedures.
[bookmark: _Toc71584123]For the path switch from direct to indirect path, the PC5 connection establishment (step 4 of Fig. 4.5.4.2-1 of TR 38.836) shall be done only after the RRC reconfiguration procedure (step 2/3 of Fig. 4.5.4.2-1 of TR 38.836).

2.2.2	Path switch procedure from indirect path to direct path 
For the case where the path switch happens from a direct path to an indirect one, according to what has been captured in TS 38.836, the procedure it looks as follow: 


Figure 2. Path switch procedure from indirect to direct path

However, regarding this procedure the following aspects were left out to be discussed during the WI phase:
[bookmark: _Hlk59519088]NOTE:	The order of step 6/7/8 is not restricted. Following are further discussed in WI phase, including: 
-	Whether Remote UE suspends data transmission via relay link after step 3; 
-	Whether Step 6 can be before or after step 3 and its necessity; 
-	Whether Step 7 can be after step 3 or step 5, and its necessity/replaced by PC5 reconfiguration; 
-	Whether Step 8 can be after step 5.
The focus here is whether the remote UE suspends data transmission via relay link after step 3. Regarding this, it is worth noticing that in the Sidelink Relay WID approved in [1] there is note that is stated that dual connectivity by the remote UE is not supported.
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.
Given this outcome coming from the last RAN#91-e plenary meeting, it is straightforward that the UE should, indeed, suspend data transmission via relay UE after step 3. Thus, we propose:
[bookmark: _Toc71584124]For the path switch from indirect to direct path, the remote UE shall suspend data transmissions via relay link after getting the RRC reconfiguration message from the network (i.e., step 3 of Fig. 4.5.4.1-1 of TR 38.836).
A further aspect to be considered is whether the Step 7 can be after step 3 or step 5, and its necessity/replaced by PC5 reconfiguration. For this, we need to take into account two different use cases that may happen in step 7. One case is that the PC5 link is release, but another case it could be that the PC5 link is not released but simply reconfigured and used as sidelink standalone link (e.g., according to Rel-16 NR sidelink). Nevertheless, in either case since the remote UE shall not be allowed to keep two active transmission at a given time, the remote UE should release/reconfigure the PC5 link as soon as apply the RRC reconfiguration message received by the network.
[bookmark: _Toc71584130]For L2 U2N 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.
[bookmark: _Toc71584125]For the path switch from indirect to direct path, the remote UE shall execute the PC5 release/reconfiguration (i.e., step 7 of Fig. 4.5.4.1-1 of TR 38.836) right after applying the RRC reconfiguration received by the network (i.e., step 3 of Fig. 4.5.4.1-1 of TR 38.836). 
Further, another aspect that was completely overlooked during the study item was how the data packet forwarding is handled during the path switch. In fact, this should be addressed in order to ensure that packets are not lost when switching to the new path or after performing handover, the remote UE or the relay UE may eventually ask the (target) gNB to provide the status report about the latest received packets.
[bookmark: _Toc71584131]For path switch and handover procedure, it is unclear how to perform packet forwarding once the new path is setup.
Given that the entity involved during the path switch are the gNB and relay UE, and that is basically different from the normal case of handover, RAN2 should clearly check whether the current framework does it work. The feeling is that there are some differences and that additional functionalities are needed on the remote and relay UE side.
[bookmark: _Toc71584126]RAN2 to discuss how the data patch switch procedure happens in case of path switch and how to achieve lossless path switch in order to guarantee service continuity.
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Conclusion
In the previous sections we made the following observations: 
Observation 1	The path switch procedure for the intra-gNB case is not similar to the handover or cannot be considered as handover as such.
Observation 2	Remote UE may discover/select multiple relay UE candidate to connect to.
Observation 3	If step 4 is done before step 2/3, this may cause a huge signalling overhead to the network and remote UE.
Observation 4	For L2 U2N 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.
Observation 5	For path switch and handover procedure, it is unclear how to perform packet forwarding once the new path is setup.


Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to agree that no INM RRC and/or X2/Xn messages are used during the inter-gNB path switch procedure for L2 U2N relay.
Proposal 2	For the path switch from direct to indirect path, the PC5 connection establishment (step 4 of Fig. 4.5.4.2-1 of TR 38.836) shall be done only after the RRC reconfiguration procedure (step 2/3 of Fig. 4.5.4.2-1 of TR 38.836).
Proposal 3	For the path switch from indirect to direct path, the remote UE shall suspend data transmissions via relay link after getting the RRC reconfiguration message from the network (i.e., step 3 of Fig. 4.5.4.1-1 of TR 38.836).
Proposal 4	For the path switch from indirect to direct path, the remote UE shall execute the PC5 release/reconfiguration (i.e., step 7 of Fig. 4.5.4.1-1 of TR 38.836) right after applying the RRC reconfiguration received by the network (i.e., step 3 of Fig. 4.5.4.1-1 of TR 38.836).
Proposal 5	RAN2 to discuss how the data patch switch procedure happens in case of path switch and how to achieve lossless path switch in order to guarantee service continuity.
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