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1. Introduction
The path switching in Rel-17 is restricted in the Intra-gNB mobility. It was agreed that the procedure of Figure 4.5.4.1-1 in TR38.836 and the procedure of Figure 4.5.4.2-1 in TR38.836 are the baseline for remote UE’s path switching in RRC_CONNECTED [1]. This contribution aims to analyse remaining issues for the path switching from Uu link to relay link and from relay link to Uu link.
2. Discussion
Case 1: Switching from indirect to direct path


[image: image1.emf]
Figure 1: Procedure for Remote UE switching to direct Uu cell
For service continuity of L2 UE-to-Network relay, the following procedure was agreed as baseline in case of Remote UE switching to direct Uu cell.
· Step 1: Measurement configuration and reporting

· Step 2: Decision of switching to a direct cell by gNB 

· Step 3: RRC Reconfiguration message to Remote UE

· Step 4: Remote UE performs Random Access to the gNB

· Step 5: Remote UE feedback the RRCReconfigurationComplete to gNB via target path, using the target configuration provided in the RRC Reconfiguration message.

· Step 6: RRC Reconfiguration to Relay UE

· Step 7: The PC5 link is released between Remote UE and the Relay UE, if needed.

· Step 8: The data path switching.
For indirect to direct path switch, RAN2 has agreed that the remote UE stops UP and CP transmission via relay link after reception of RRC Reconfiguration message from gNB (i.e., step 3). Furthermore, either Relay UE or Remote UE can initiate the PC5 unicast link release (PC5-S), and the timing to execute link release is up to UE implementation. We have not discussed whether the remote UE needs to stop receiving the DL data from gNB via relay, which is buffered in the relay UE side after reception of RRC Reconfiguration message including path switching from gNB. If the remote UE stops receiving the data immediately upon the reception of path switching indication, gNB needs to retransmit them. In fact, the remote UE can continue to receive the data from gNB, which is buffered in the relay UE side during random access. Therefore, RAN2 needs to clarify if the remote UE needs to stop receiving the DL data from gNB via relay immediately after reception of path switching indication from gNB.
Proposal 1: RAN2 needs to clarify if the remote UE needs to stop receiving the DL data from gNB via relay immediately after reception of path switching indication from gNB. 
For indirect to direct path switch, relay UE does not perform data forwarding back to gNB for Remote UE after receiving the configuration message indicating path switching of the remote UE. We have not discussed whether to continue data forwarding buffered in the relay to remote UE if relay UE has not received the PC5-S release message. Considering that the remote UE may continue to receive DL data buffered in the relay during RA for path switching, it is possible that UE does not transmit release message to relay UE e.g. until completing RA. 
Proposal 2: For indirect to direct path switch, relay UE can continue to perform data forwarding to remote UE when receiving reconfiguration message if the relay UE does not receive the release message from remote UE. 
Case 2: Switching from direct to indirect path
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Figure 2: Procedure for Remote UE switching to indirect Relay UE
For service continuity of L2 UE-to-Network Relay, the procedure in Fig.2 is used as baseline for case of Remote UE switching to indirect Relay UE.

· Step 1: Remote UE reports one or multiple candidate Relay UE(s), after Remote UE measures/discoveries the candidate Relay UE(s).

· Remote UE may filter the appropriate Relay UE(s) meeting higher layer criteria when reporting, in step 1. 

· The reporting may include the Relay UE's ID and SL RSRP information, where the measurement on PC5 details can be left to WI phase, in step 1.

· Step 2: Decision of switching to a target Relay UE by gNB, and target (re)configuration is sent to Relay UE optionally (like preparation). 

· Step 3: RRC Reconfiguration message to Remote UE. Following information may be included: 1) Identity of the target Relay UE; 2) Target Uu and PC5 configuration.

· Step 4: Remote UE establishes PC5 connection with target Relay UE, if the connection has not been setup yet.

· Step 5: Remote UE feedback the RRCReconfigurationComplete to gNB via target path, using the target configuration provided in RRCReconfiguration.

· Step 6: The data path switching.
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.
In the path switching from Uu link to relay link, there is no random access. It was agreed thatone new timer (T304 alike) can be introduced for path switching from direct to indirect path. This new timer can be used to control the PC5 link establishment for relay purpose. Therefore, UE starts the new timer when the remote UE receives the RRCReconfiguration for path switch. Then, remote UE transmits RRCReconfigurationSidelink message to the candidate relay. And the remote UE receives RRCReconfigurationCompleteSidelink message from the relay UE and stops the new timer. Finally, UE transmits the RRCReconfigurationComplete message to gNB via relay UE.
Proposal 3: UE stops T304 when the remote UE receives RRCReconfigurationCompleteSidelink message.
In the path switching from Uu link to relay link, the remote UE doesn’t not need to release the source Uu link immediately after receiving the path switching command. Once the remote UE fails to establish the PC5 link towards the configured target relay UE, the remote UE can fall back to the source link if the source link is still available. Otherwise, the remote UE performs re-establishment procedure.
Proposal 4: In the path switching from Uu link to relay link, the remote UE doesn’t need to release the source Uu link immediately after receiving the path switching command.
Proposal 5: Once the remote UE fails to establish the PC5 link towards the configured target relay UE, the remote UE can fall back to the source link if the source link is still available. Otherwise, the remote UE performs re-establishment procedure.
3. Conclusion

In this contribution, the following observations and proposals are given based on the discussion:
Case 1: Switching from indirect to direct path

Proposal 1: RAN2 needs to clarify if the remote UE needs to stop receiving the DL data from gNB via relay immediately after reception of path switching indication from gNB. 
Proposal 2: For indirect to direct path switch, relay UE can continue to perform data forwarding to remote UE when receiving reconfiguration message if the relay UE does not receive the release message from remote UE. 
Case 2: Switching from direct to indirect path

Proposal 3: UE stops T304 when the remote UE receives RRCReconfigurationCompleteSidelink message.
Proposal 4: In the path switching from Uu link to relay link, the remote UE doesn’t need to release the source Uu link immediately after receiving the path switching command.
Proposal 5: Once the remote UE fails to establish the PC5 link towards the configured target relay UE, the remote UE can fall back to the source link if the source link is still available. Otherwise, the remote UE performs re-establishment procedure.
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