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Introduction 
During the last RAN2 meeting #114e, a detailed AT-meeting email discussion [1] was used to reach several agreements on aspects of service continuity related to path-switching between direct and indirect communication, however, numerous proposals from the email discussion could not be discussed due to the limited time designated to service continuity topic in the online meeting session and were therefore postponed. In this contribution, we discuss some of the leftover topics for service continuity for L2 UE-to-Network relay.
Discussion
2.1 Switching from indirect to direct path
2.1.1 Data Path Switching
In the email discussion [1], following proposal was provided, which means that data path switching (Step 8) can be executed in parallel or after Remote UE feedback the RRCReconfigurationComplete to gNB (Step 5).
Proposal 22 (easy) (18/19): For indirect to direct path switch, step 8 can be executed in parallel or after step 5.
In RAN2 #114e [2], it was agreed that “For indirect to direct path switch, Remote UE stops UP and CP transmission via relay link after reception of RRC Reconfiguration message from gNB (i.e., step 3).”. Even if data transmission via the relay link has been suspended at Step 3, the Remote UE has to be synchronized to the gNB by sending the RRCReconfigurationComplete message in Step 5, after which the handover procedure is deemed complete in terms of data transmission. However, the UL/DL data transmission over the Uu link may happen in parallel. Therefore, we can agree that Step 8 can be executed in parallel or after Step 5.
Proposal 1: For indirect to direct path switch, step 8 can be executed in parallel or after step 5.
2.2 Switching from direct to indirect path
2.2.1 Supported RRC states for Relay UE
In RAN2 #114e [1], following proposal was made
Proposal 27 (postpone): RAN2 to discuss whether to support Remote UE’s path switch to Relay UE in RRC_IDLE or RRC_INACTIVE and the scenario and mechanism to handle the path switch to Relay UE in RRC_IDLE or RRC_INACTIVE if supported. 
In the discussion for relay reselection, it has been agreed in the last RAN2 meeting #114e that “RRC state combination of Relay UE in RRC_IDLE and Remote UE in RRC_INACTIVE is supported.” [2]. We therefore think that the remote UE may perform path switching to a Relay UE in RRC_IDLE or RRC_INACTIVE state although understandably, it may introduce further delay in path switching. Given that the gNB may be fully aware of the Relay UE’s RRC state, it is up to the network to choose the Relay based on the available candidates, however, we need to support the mechanism correspondingly. In some situations, the Remote UE may not have any other choice for relaying support. We can consider the following two options:
a) No service continuity support for switching to RRC_IDLE, RRC_INACTIVE Relay UEs (UE performs Relay selection if necessary)
b) Support new mechanism to handle switching to RRC_IDLE, RRC_INACTIVE Relay UEs.
Observation 1: Additional delay may be incurred while switching to RRC_IDLE or RRC_INACTIVE Relay UE link from direct link.  
Further, we refer here the following relevant proposal from email discussion in RAN2 #114e [1]
Proposal 12 (postpone): RAN2 to discuss SL relay measurement report for direct to indirect path switch can include candidate Relay UE(s) filtered by Remote UE based on higher layer criteria or all the candidate target Relay UE(s) based on the measurement configuration.
Similar to the relay reselection procedure, our understanding is that the remote UE may report candidate relay UE(s) filtered based on higher layer criteria. It enhances the switching operation as the Remote UE can be assured that the Relay UE will support the necessary applications and services. For Relay UE in RRC_IDLE state, if it is selected as a candidate target relay UE, the gNB is not aware of the Relay UE context and cannot initiate the RRC Reconfiguration for Relay UE. There are two options to consider here:
· Option 1:  use gNB assisted mechanism (e.g., paging, filtered list of Relay UE based on NW implementation)
· Option 2: use Remote UE assisted mechanism via PC5 (e.g., Remote UE triggers Relay UE to enter RRC_CONNECTED)
For the case of option 2 where the Remote UE may trigger the state transition for Relay UE from RRC_IDLE to RRC_CONNECTED, it requires some modification to the agreed baseline flow in Fig 4.5.4.2-1; while option 1 requires more specification impact involving other working groups (i.e. at least one gNB to CN message to initiate CN paging and the initiation of CN paging towards Relay UE that is not intended for MT data).
Observation 2: Option 2 of Remote UE assisted mechanism has less overhead and cross-WG specification impact than option 1.
On the other hand, the disadvantage of option 2 is that the handover command cannot provide configuration to move the Remote UE’s radio bearers from direct to indirect path at step 3 as the gNB is not aware of the existence of Relay UE, if it is in RRC_IDLE. Therefore, additional procedure may be needed to transition the Remote UE to indirect access if the Relay UE happens to be in a RRC state other than connected. Since the Remote UE itself is not aware of the RRC state of the Relay UE, it is not possible for the Remote UE to filter candidate Relay UEs based on RRC state information. As a baseline, we can agree that the gNB initiates handover command-like message to the Remote UE with necessary configuration only when the Relay UE is in RRC_CONNECTED. 
Proposal 2: As a baseline, agree that gNB makes a decision to switch (from direct to indirect link) and send handover command to Remote UE only if target Relay UE is in RRC_CONNECTED.

[bookmark: Proposal_Pattern_Length]Conclusions
In this contribution we provided our view on the remaining aspects to be discussed related to service continuity and have the following observations and proposals:

Observation 1: Additional delay may be incurred while switching to RRC_IDLE or RRC_INACTIVE Relay UE link from direct link.  
Observation 2: Option 2 of Remote UE assisted mechanism has less overhead and cross-WG specification impact than option 1.
Proposal 1: For indirect to direct path switch, step 8 can be executed in parallel or after step 5.
Proposal 2: As a baseline, agree that gNB makes a decision to switch (from direct to indirect link) and send handover command to Remote UE only if target Relay UE is in RRC_CONNECTED.
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Figure 4.5.4.1-1: Procedure for Remote UE switching to direct Uu cell (TR 38.836)


Figure 4.5.4.2-1: Procedure for Remote UE switching to indirect Relay UE (TR 38.836)
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