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1 Introduction

In this contribution, we discuss some open issues in service continuity.
2 Discussion
In last meeting, majority companies supports the relay UE ID included in measurement report is source sidelink L2 ID in [1]. Therefore, we propose,

Proposal 1: Relay UE ID included in measurement report is relay UE’s source sidelink L2 ID
It’s agreed SL relay measurement report can include at least Relay UE ID, serving cell ID, RSRP information. NW could select target relay UE based on received SL relay measurement report. NW may need to prepare relay UE with necessary relay configuration. However, gNB can’t identify the relay UE on Uu interface by relay UE’s source sidelink L2 ID. Because gNB is not aware of a UE’s source sidelink L2 ID, due to UE only report the destination ID in SUI. Therefore, to enable the mapping between sidelink L2 ID and relay UE on Uu, relay UE shall report its sidelink L2 ID to gNB. Furthermore, relay UE may not always enable the relay function. AS condition shall be met to perform relay discovery. Therefore, to save unnecessary signaling, relay UE shall report its sidelink L2 ID to gNB, if relay function is enabled.
Proposal 2: Relay UE shall report its source sidelink L2 ID to gNB, if relay function is enabled.

It’s discussed whether IDLE/INACTIVE relay UE can be selected by gNB during path switch from direct to indirect link [1]. Opponents think it’s infeasible to select IDLE/INACTIVE relay UE. However, we believe the selected IDLE/INACTIVE relay could be paged by NW to enter CONNECTED. After relay UE enters CONNECTED, gNB could prepare the relay UE accordingly.

Proposal 3: IDLE/INACTIVE relay UE can be selected by gNB during path switch from direct to indirect.
If selected by NW, IDLE/INACTVIE relay UE shall enter CONNECTED. However, NW is not aware of relay UE’s UE identity for paging, i.e. I-RNTI or 5G-S-TMSI. NW is only aware of relay UE’s source sidelink L2 ID. Therefore, source sidelink L2 ID shall be included in paging message as UE identity. NW could page selected IDLE/INACTIVE relay UE. If relay UE receives paging message with its source sidelink L2 ID matched, relay UE shall enter CONNECTED.

Proposal 4: Source sidelink L2 ID could be included in paging message as UE identity. If relay UE receives paging message with its source sidelink L2 ID matched, relay UE shall enter CONNECTED.
In RAN2 114 meeting, it’s agreed that SL relay measurement report can include at least relay UE ID, serving cell ID, RSRP information. Serving cell ID is used for gNB to select appropriated relay UE to perform handover. Serving cell id could be used to select relay UE based on cell load or other factors. Only intra-gNB service continuity is supported in R17. Therefore it’s unnecessary for remote UE to report the measurement result of relay UE(s), whose serving cell doesn’t belong to the same gNB as current relay UE. However, remote UE is not aware of which cell belongs to which gNB. To enable this local filtering, cell list, including the cells belong to the same gNB, could be provided to remote UE by serving gNB. Remote UE only reports the measurement result of relay UE(s), whose serving cell is included in the list.

Proposal 5: gNB could provide cell list, including cells belong to the same gNB, to remote UE. 
Proposal 6: Remote UE only reports the measurement result of relay UE(s), whose serving cell is included in the cell list.

Based on received measurement result from remote UE, NW could send handover command to remote UE, which includes the target relay UE’s ID. However, the handover command would be transmitted via relay UE. The transmission delay via indirect connection may be large, due to congestion on sidelink or SL/UL prioritization. Furthermore, gNB may not immediately send the handover command after receiving the measurement from remote UE. Before handover execution, target relay UE may change its serving cell due to cell reselection, handover or reestablishment. The reported relay UE’s new serving cell may not be prepared, so this relay UE would not be applicable for handover any more. In this case, the remote UE would suffer from handover failure if target relay UE changes its serving cell to other gNB.

Observation: Remote UE would suffer from handover failure, if the target relay UE changes its serving cell to other gNB.
To avoid this kind of HOF, after Remote UE reports measurement result of relay UE, if the reported relay UE changes serving cell, remote UE shall indicate NW.
Proposal 7: Remote UE reports relay UE’s new serving cell upon relay UE changing serving cell, if remote UE had reported this relay UE in SL relay measurement report.

However, due to the potential large delay via indirect link, NW may not receive the update in time. The handover command may already be sent before gNB acknowledge relay UE’s serving cell change. To avoid handover failure, in addition to the relay UE ID, relay UE’s serving cell shall also be considered upon handover execution. If target relay UE’s serving cell belongs to the same gNB as remote UE, remote UE performs handover to the target relay UE. Otherwise, remote UE doesn’t perform handover to target relay, since the handover would fail. The target relay UE’s serving cell could be included in handover command or configured to remote UE in advance.
Proposal 8: If target relay UE’s serving cell belongs to the same gNB as remote UE, remote UE performs handover to the target relay UE. Otherwise, remote UE doesn’t perform handover to target relay. 
Proposal 9: The target relay UE’s serving cell could be included in handover command or configured to remote UE in advance.
After sending the handover command, source cell may assume remote UE leaving source cell and release the connection between remote UE. In this case, remote UE shall trigger RRC re-establishment. However, source cell may also choose to keep connection between remote UE, in case the handover is not performed due to target relay UE’s serving cell change. In this case, remote UE could keep connected with source cell. It’s up to NW’s implementation. The remote UE behavior could be specified by spec or configured by NW.

Proposal 10: RAN2 to discuss remote UE’s behavior if handover is not performed due to target UE’s serving cell change,

Option 1: remote UE keeps connected with source cell and informs NW,
Option 2: remote UE triggers RRC re-establishment.

3 Conclusion
Based on the discussion in section 2, we have following proposal:

Proposal 1: Relay UE ID included in measurement report is relay UE’s source sidelink L2 ID
Proposal 2: Relay UE shall report its source sidelink L2 ID to gNB, if relay function is enabled.

Proposal 3: IDLE/INACTIVE relay UE can be selected by gNB during path switch from direct to indirect.
Proposal 4: Source sidelink L2 ID could be included in paging message as UE identity. If relay UE receives paging message with its source sidelink L2 ID matched, relay UE shall enter CONNECTED.
Proposal 5: gNB could provide cell list, including cells belong to the same gNB, to remote UE. 
Proposal 6: Remote UE only reports the measurement result of relay UE(s), whose serving cell is included in the cell list.

Observation: Remote UE would suffer from handover failure, if the target relay UE changes its serving cell to other gNB.
Proposal 7: Remote UE reports relay UE’s new serving cell upon relay UE changing serving cell, if remote UE had reported this relay UE’s serving cell.

Proposal 8: If target relay UE’s serving cell belongs to the same gNB as remote UE, remote UE performs handover to the target relay UE. Otherwise, remote UE doesn’t perform handover to target relay. 
Proposal 9: The target relay UE’s serving cell could be included in handover command or configured to remote UE in advance.

Proposal 10: RAN2 to discuss remote UE’s behavior if handover is not performed due to target UE’s serving cell change,

Option 1: remote UE keeps connected with source cell and informs NW,
Option 2: remote UE triggers RRC re-establishment.
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