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Introduction 
The topic of service continuity and path-switching was discussed extensively in a post email discussion [1] and key agreements were made in the last RAN2 meeting #112e regarding the baseline procedure for path-switching between direct (Uu) and indirect (via relay) path switching scenarios for Layer-2 UE to Network (U2N) Relay. A consensus was also reached regarding the TP for the signalling flows for the baseline procedure and is included in the TR. However, the discussion was limited to the intra-gNB scenarios, that is, where both the remote UE and the relay UE are served by the same gNB. In this contribution we look at the baseline procedure and signalling flow for path switching between direct (Uu) and indirect (via relay) links for the inter-gNB scenario, that is when the remote UE and the relay UE are served by different gNBs.
Discussion
Service Continuity for L2 U2N Relay
For Layer-2 U2N relay, it has been captured, as follows, in the TR that potential different parts on Uu interface between the intra-gNB and the inter-gNB scenarios can be studied in the SI or WI phase [2].

For the inter-gNB cases, compared to the intra-gNB cases, potential different parts on RAN2 Uu interface in details can be studied either in SI phase or in WI phase.

Service continuity support for L2 relay requires no handling for PDU session switching from one node to another and does not require IP address change. For L2 UE-to-Network (U2N) relay, this makes path switching between direct (Uu link) and indirect (via Relay UE) communication links seamless, especially for the case of intra-gNB path switching where both the relay UE and the remote UE are served by the same gNB. On the other hand, if the remote UE is under a different serving gNB than the relay UE, then a handover is required from the source to the target gNB in the case of path-switching from indirect to direct communication links. 

In this section we provide signalling flows for the two different scenarios shown in Figure 1 below. In the last RAN2 meeting # 112e, it has been agreed to adopt the Rel-15 NR handover procedure as baseline for the AS-layer solution to guarantee service continuity for L2 UE-to-Network relay. The signalling flows for path switching which are common for the intra-gNB and inter-gNB scenarios have been agreed upon and have also been included in the TR 38.836. However, it has been captured, as follows, in the TR 38.836 potential different parts on Uu interface between the intra-gNB and the inter-gNB scenarios can be studied in the SI or WI phase.

For the inter-gNB cases, compared to the intra-gNB cases, potential different parts on RAN2 Uu interface in details can be studied either in SI phase or in WI phase.
Below, we provide detailed steps of the path switching procedures for the inter-gNB scenarios based on the agreed baseline flows that have already been captured in the TR and highlight the differences between the intra-gNB and inter-gNB path switching scenarios.
Figure 1: Inter-gNB path switching scenarios
Inter-gNB path switching from indirect (via relay) to direct (Uu) link
Inter-gNB path switching from direct (Uu) to indirect (via relay) link

Inter-gNB Path Switching Scenarios
As shown in Figure 1, inter-gNB path switching occurs when the Remote UE changes association of serving gNB. For support of L2 relaying, the Remote UE has to switch its connectivity from source gNB to target gNB even if it is connecting via the relay to the target gNB. The source gNB may choose the Relay UE through the target gNB as the best link possible for the Remote UE to handover to during handover decision. We think that it may be worthwhile to provide a high-level overview of the inter-gNB scenario in addition to the intra-gNB case within the SI for the sake of completeness to the study. 

Switching from indirect to direct path
For service continuity of L2 UE-to-Network relay, the following baseline procedure is used, in case of remote UE switching to direct Uu cell.


Figure 2 Procedure for remote UE switching from indirect relay path to direct Uu cell for inter-gNB scenario
Step 1: Measurement configuration and reporting
Step 2: Decision of switching to a direct cell by gNB
Step 3/4: Handover request and acknowledgement between source gNB and target gNB. May require RAN3 involvement in case any changes are required since the source is the relay UE.
Step 5: RRC Reconfiguration message to remote UE
Step 6: Transfer the uplink/downlink PDCP SN and HFN status
Step 7: Remote UE performs Random Access to target gNB
Step 8/9: Deliver buffered data
Step 10: Remote UE feedback the RRCReconfigurationComplete to the target gNB, using the target configuration provided in the RRC Reconfiguration message
Step 11: RRC Reconfiguration to relay UE
Step 12: The PC5 link is released between remote UE and the relay UE, if needed.
Step 13: The data path switching
NOTE:	The order of step 11/12/13 is not restricted. Following should be further discussed in WI phase, including: 
· Whether Remote UE suspends data transmission via relay link after step 5; 
· Whether Step 11 can be before or after step 5 and its necessity; 
· Whether Step 12 can be after step 5 or step 10, and its necessity/replaced by PC5 reconfiguration; 
· Whether Step 13 can be after step 10.
Observation 1: No specific difference on RAN2 Uu interface signalling is observed between inter-gNB and intra-gNB path switching for indirect to direct communication link.
Observation 2: RAN3 involvement may be required to update Handover Request/Acknowledgement messages over Xn for inter-gNB indirect to direct path switching.
Switching from direct to indirect path



Figure 3: Procedure for remote UE switching from direct Uu cell to indirect relay path for inter-gNB scenario
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
Step 3/4: Handover request and acknowledgement between source gNB and target gNB. May require RAN3 involvement in case any changes are required since the target is the relay UE.
Step 5: Transfer the uplink/downlink PDCP SN and HFN status
Step 6/7: Deliver buffered data
Step 8/9: Target (re)configuration is sent to relay UE optionally (like preparation). 
[bookmark: _Hlk61425570]Step 10: RRC Reconfiguration message to remote UE. Following information may be included: 1) Identity of the target relay UE; 2) Target Uu and PC5 configuration. This contains the handover information for the remote UE. While contention free RACH resources are generally allocated in the legacy Rel-15 HO procedure [3], however, for this case dedicated RACH resources are not required since the Remote UE is connected to the target gNB via the Relay UE only.
Step 11: Remote UE feedback the RRCReconfigurationComplete to gNB via target path, using the target configuration provided in RRCReconfiguration.
Step 12: Remote UE establishes PC5 connection with target relay UE, if the connection has not been setup yet.
Step 13: The data path switching.
Observation 3: Different from legacy Rel-15 HO procedure, for the case of inter-gNB path switching from direct to indirect communication link, dedicated RACH resources are not required to be allocated in the RRC Reconfiguration message to remote UE since the Remote UE is connected to the target gNB via the Relay UE only.
Observation 4: RAN3 involvement may be required to update Handover Request/Acknowledgement messages over Xn for inter-gNB direct to indirect path switching.
[bookmark: Proposal_Pattern_Length]Conclusion
In this contribution we provided our view on the remaining aspects to be discussed related to service continuity for Layer-2 UE to Network relay and have the following observations and proposal:
Observation 1: No specific difference on RAN2 Uu interface signalling is observed between inter-gNB and intra-gNB path switching for indirect to direct communication link.
Observation 2: RAN3 involvement may be required to update Handover Request/Acknowledgement messages over Xn for inter-gNB indirect to direct path switching.
Observation 3: Different from legacy Rel-15 HO procedure, for the case of inter-gNB path switching from direct to indirect communication link, dedicated RACH resources are not required to be allocated in the RRC Reconfiguration message to remote UE since the Remote UE is connected to the target gNB via the Relay UE only.
Observation 4: RAN3 involvement may be required to update Handover Request/Acknowledgement messages over Xn for inter-gNB direct to indirect path switching.
Proposal 1: RAN2 agree to capture in the TR the baseline procedure for path switching between indirect (via relay) and direct (Uu) path for the case when the remote UE and the relay UE are served by different gNBs as discussed in Text Proposals # 1 and 2 in Section 5.
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Text Proposal for TR 38.836
Proposal 1: RAN2 agree to capture in the TR the baseline procedure for path switching between indirect (via relay) and direct (Uu) path for the case when the remote UE and the relay UE are served by different gNBs as discussed in Text Proposals # 1 and 2 in Section 5.
------------------------------------------ TEXT PROPOSAL #1 (BEGINNING) ------------------------------------------
Exact content of the messages (e.g. handover command) can be discussed in WI phase. This does not imply that we will send inter-node message over Uu.
Below, the intra-gNB cases and inter-gNB cases are captured.the common parts of intra-gNB cases and inter-gNB cases are captured. For the inter-gNB cases, compared to the intra-gNB cases, potential different parts on RAN2 Uu interface in details can be studied either in SI phase or in WI phase.

------------------------------------------------- TEXT PROPOSAL #1 (END) ----------------------------------------------
------------------------------------------ TEXT PROPOSAL #2 (BEGINNING) ------------------------------------------
4.5.4.3 Inter-gNB switching from indirect to direct path
For service continuity of L2 UE-to-Network relay, the following baseline procedure is used, in case of remote UE switching to direct Uu cell.


Figure 4.5.4-3 Procedure for 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 3/4: Handover request and acknowledgement between source gNB and target gNB
Step 5: RRC Reconfiguration message to remote UE
Step 6: Transfer the uplink/downlink PDCP SN and HFN status
Step 7: Remote UE performs Random Access to target gNB
Step 8/9: Deliver buffered data
Step 10: Remote UE feedback the RRCReconfiurationComplete to the target gNB, using the target configuration provided in the RRC Reconfiguration message
Step 11: RRC Reconfiguration to relay UE
Step 12: The PC5 link is released between remote UE and the relay UE, if needed.
Step 13: The data path switching
NOTE:	The order of step 11/12/13 is not restricted. Following should be further discussed in WI phase, including: 
· Whether Remote UE suspends data transmission via relay link after step 5; 
· Whether Step 11 can be before or after step 5 and its necessity; 
· Whether Step 12 can be after step 5 or step 10, and its necessity/replaced by PC5 reconfiguration; 
Whether Step 13 can be after step 10.
4.5.4.4 Inter-gNB switching from direct to indirect path



Figure 4.5.4-4: Figure 4 Procedure for 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
Step 3/4: Handover request and acknowledgement between source gNB and target gNB. 
Step 5: Transfer the uplink/downlink PDCP SN and HFN status
Step 6/7: Deliver buffered data
Step 8/9: Target (re)configuration is sent to relay UE optionally (like preparation). 
Step 10: 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 11: Remote UE feedback the RRCReconfigurationComplete to gNB via target path, using the target configuration provided in RRCReconfiguration.
Step 12: Remote UE establishes PC5 connection with target relay UE, if the connection has not been setup yet.
Step 13: The data path switching.
------------------------------------------------- TEXT PROPOSAL #2 (END) ----------------------------------------------
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