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Introduction
This contribution discusses the open issues on service continuity during switch between direct and indirect paths.
Discussion
[bookmark: _Hlk71277864][bookmark: _Hlk71276394]Switching from indirect to direct path
Procedure for Remote UE switching to direct Uu cell is illustrated in Figure 4.5.4.1-1 of TR 38.836 [1], as follows:


Figure 1: Procedure for remote UE switching to direct Uu cell
Considering that “NOTE 1:	The UE should perform the reconfiguration with sync as soon as possible following the reception of the RRC message triggering the reconfiguration with sync, which could be before confirming successful reception (HARQ and ARQ) of this message.” [2], gNB wouldn’t know that the remote UE receives handover command until after step 5. Furthermore, UE context in the source gNB is not released in legacy network until after the target gNB receives RRCRconfigurationComplete message and source gNB receives UE CONTEXT RELEASE message. In UE to network relay, UE context should also include local UE ID in adaptation layer, PC5 RLC channel for relay, and mapping between UE radio bearer and RLC channel over Uu interface. That is, UE context is stored on both source gNB and relay UE. Hence, step 6 shouldn’t be right after step 3 and before step 5. There were comments that step 6 would be initiated by gNB, and there shouldn’t be specification on network behavior. However, unnecessary enhancement should also be avoided for the situations where UE context needs to be re-established in the relay UE and source gNB due to the loss of handover command and handover failure to the target gNB.
[bookmark: Proposal1]Proposal 1: No enhancement is needed to reestablish UE context in the relay UE and source gNB due to loss of handover command or handover failure, with the understanding that network can perform step 6 after step 5.
Step 7 should be considered specifically in regard to PC5 RLC channels configured for UE to network relay, instead of the general unicast sidelink connection between the remote UE and relay UE. Though the remote UE is not required to transmit and receive over these UE-to-network relay RLC channels after step 3, the “network control” principle should not be broken for the relay UE to release UE-to-network relay RLC channels before step 6. At least the PC5 RLC channel configuration at relay UE for UE to network relay is not released until after step 6.
[bookmark: Proposal2]Proposal 2: Though a remote UE is not required to transmit and receive over PC5 RLC channel for UE-to-network relay after step 3, PC5 RLC channel configuration at relay UE for UE to network relay is not released until after step 6.
Step 8 is user plane operation and may occur in parallel with steps 6 & 7, which are operations in control plane. As it goes through the direct connection with the target gNB, it should occur in the same way as in the legacy handover procedure, i,e., no earlier than step 5.  
[bookmark: Proposal3]Proposal 3: Step 8 should occur in the same way as in the legacy handover procedure, i,e., no earlier than step 5.
Switching from direct to indirect path
Procedure for Remote UE switching to indirect relay UE is illustrated in Figure 4.5.4.2-1 of TR 38.836 [1], as follows:


Figure 2: Procedure for remote UE switching to indirect relay UE
Step 2 should be considered as part of handover preparation, when a relay UE is involved in a direct to indirect path switch. RRC reconfiguration from the target gNB to the relay UE should prepare the relay UE to serve the remote UE, and include necessary configuration information, such as remote UE’s local ID in adaptation layer, Uu and PC5 RLC configuration for relaying, and mapping of remote UE’s radio bearer on Uu and PC5 RLC channel.
[bookmark: Proposal4]Proposal 4: RRC reconfiguration from the target gNB to the relay UE in step 2 should include configuration information in regard to relaying remote UE’s radio bearers, such as Uu and PC5 RLC configuration for relaying, remote UE’s local ID, and bearer mapping rule in adaptation layer.
[bookmark: _Hlk78903893]As it is agreed that “For direct to indirect path switch, the contents in RRC Reconfiguration message for Remote UE can include at least Relay UE ID, PC5 RLC configuration for relaying and associated E2E RB” [3], a PC5 connection reconfiguration is performed at the remote UE for PC5 RLC channel for UE to network relay after step 3, before step 5 when the remote UE sends RRCReconfigurationComplete message. Step 4 is needed for the reconfiguration of PC5 RLC channel for UE-to-network relay. If PC5 unicast connection is not established yet, PC5 unicast connection needs to be established first between the remote UE and the relay UE at step 4.
[bookmark: Proposal5]Proposal 5: Step 4 is needed for the reconfiguration of PC5 RLC channel for UE-to-network relay. If PC5 unicast connection is not established yet, PC5 unicast connection needs to be established first between the remote UE and the relay UE at step 4.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusion
This contribution discusses the open issues on service continuity during switch between direct and indirect paths, which lead to the following proposals:
Switching from indirect to direct path
Proposal 1: No enhancement is needed to reestablish UE context in the relay UE and source gNB due to loss of handover command or handover failure, with the understanding that network can perform step 6 after step 5.
Proposal 2: Though a remote UE is not required to transmit and receive over PC5 RLC channel for UE-to-network relay after step 3, PC5 RLC channel configuration at relay UE for UE to network relay is not released until after step 6.
Proposal 3: Step 8 should occur in the same way as in the legacy handover procedure, i,e., no earlier than step 5.
Switching from direct to indirect path
Proposal 4: RRC reconfiguration from the target gNB to the relay UE in step 2 should include configuration information in regard to relaying remote UE’s radio bearers, such as Uu and PC5 RLC configuration for relaying, remote UE’s local ID, and bearer mapping rule in adaptation layer.
Proposal 5: Step 4 is needed for the reconfiguration of PC5 RLC channel for UE-to-network relay. If PC5 unicast connection is not established yet, PC5 unicast connection needs to be established first between the remote UE and the relay UE at step 4.
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