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During the previous RAN3 meetings, some details of the support of service continuity had been discussed and the following agreements have been made so far from previous meetings:
	Reuse the existing network procedures to support single-hop L2 U2N Relay in Rel-18.
Source gNB decides to trigger path switching for the L2 U2N remote UE.
Current signaling can support Scenario C, i.e., intra-gNB indirect to indirect path switch.
RAN3 focuses on the XnAP and possible F1AP impacts to support the basic scenarios.
Regarding the support of lossless data delivery during path switch, RAN3 would wait for RAN2’s progress first.
For direct/indirect to indirect path switching, enhance Xn: HANDOVER REQUEST to include at least the Remote UE L2 ID and Relay UE L2 ID. 
For inter-gNB path switching scenarios, RAN3 should specify mechanisms to support service continuity for L2 U2N relays in NG based handovers as well after supporting service continuity for L2 U2N relays in Xn based handovers, If there is some conclusion from SA2, and then to support NG based HO.
WA: During inter-gNB path switching, source gNB can signal the serving cell of the relay UE to target gNB via existing IE Target Cell Global ID.
RAN3#118:
Source gNB selects the target path type (direct or indirect).
Focus on the following two ways for the future discussion,
- Way1: to go for Op1, and Op2 can be further discussed.
- Way2: accept Op2, or at least as a compromise.
No more discussion on Op3 in RAN3.
For Op2, continue discussion on following:
- FFS on which node (source node or target node) decides the target cell in case of inter-gNB path switching
Proponents of Option 2 should provide more details on the whole mechanism, e.g.,
- Whether source node can choose candidate relay UEs belonging to multiple target cells or can we restrict to candidate relays belonging to one target cell
- Whether source node can choose candidate relay?UEs belonging to multiple target gNBs or can we restrict to candidate relays belonging to one target gNB
- Potential stage-3 impacts (e.g., number of candidate relays that needs to be signaled to target gNB)
During direct to indirect and indirect to indirect path switch procedures, the source gNB sends a list of candidate relay UEs belonging to the same target cell in the HO REQ message.
At least Remote UE L2 ID and a list of candidate target relay UE IDs should be included in the XnAP HANDOVER REQUEST message. 
Stage-3 details can be figured out next meeting, for example, whether the Remote UE L2 ID is already included in the inter-node message.
Following legacy HO procedure, RAN3 does not set any restriction on whether the target candidate relay UEs belong to the same target gNB or not. The same applies for the target cell.
No LS is sent to RAN2 this meeting.
Agreements:
For XnAP HANDOVER REQUEST message:
· Add a new IE containing a list (up to 32) of candidate Relay UE IDs.
· No need to introduce new IE for remote UE ID. 
· The UE Context information IE is needed for remote UE. 
Common Understanding is source gNB can initiate parallel Xn handover preparation to multiple target gNBs, and the XnAP HANDOVER REQUEST message sent to a target gNB only include candidate Relay UEs of same cell of the target gNB. So no need to have any restriction on how source gNB select candidate target Relay UE.
RAN3 will not further discuss 
· source gNB provides the Measurement results for a list of candidate relay UEs to target gNB
· target gNB page Relay UE to transition it to RRC CONNECTED. 
· target gNB can select a candidate relay UE not included in the list provided by source gNB.
Proposal 1-4: continue discussion on
The list of candidate Relay UEs is an ordered list, e.g. based on the Remote UE’s measurement report on candidate Relay UEs.
Target gNB include the selected target Relay UE in the XnAP HANDOVER REQUEST ACKNOWLEDGE message
Agreements:
For NGAP, add a new IE containing a list (up to 32) of candidate Relay UE IDs in the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE.
For TS38.401, add the call flow for inter-CU direct to indirect path switch (inter-CU D2I).
[bookmark: _Hlk136710102]Agreements: RAN3 do not pursue the two optimizations in R18:
- The list of candidate Relay UEs is an ordered list, e.g. based on the Remote UE’s measurement report on candidate Relay UEs.
- Target gNB include the selected target Relay UE in the XnAP HANDOVER REQUEST ACKNOWLEDGE message.
Down-select between D4 and D5 in next meeting.
Agreements: The criticality of the candidate relay UE info list IE should be “reject” in the XnAP HANDOVER REQUEST message and the Source NG-RAN Node to Target NG-RAN Node Transparent Container IE over NGAP.
FFS whether move step 7 before step 5 in inter-gNB d2i/i2i path switch procedures.
RAN3 121
FFS on whether to capture the behavior of the target gNB for Solution-D5 into the inter-gNB i2x path switch procedures.
FFS on E1 impact to support D5.


[bookmark: _Toc126137558][bookmark: _Toc126137788][bookmark: _Toc126137664][bookmark: _Toc126137674][bookmark: _Toc126137706][bookmark: _Toc126657673]In this contribution, we will continue to address the remaining issues in this topic.
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[bookmark: _Toc527283432][bookmark: _Toc527283649][bookmark: _Toc527283678][bookmark: _Toc527283742][bookmark: _Toc527283746][bookmark: _Toc527283908][bookmark: _Toc527283925][bookmark: _Toc126137455][bookmark: _Toc126137560][bookmark: _Hlk16664956]According to the discussion of last meeting, it has been agreed that solution D5 for DL lossless delivery has been accepted by majority companies. The only left issue is the spec impact to TS 38.300 and E1 interface. To us, one of the potential advantages of solution D5 is the spec impact could be as little as possible. Therefore, from our view, it is clear enough if one can add a note to clarify that proactive data forwarding from source gNB to target gNB, into the inter-gNB i2X path switch procedure, which is shown in the TP captured in the annex section:
[bookmark: _Toc146615840]One note should be captured in the procedural text of inter-gNB i2x path switch.
During last meeting, the principle of the procedure for L2 U2N remote UE inter-gNB I2D/I2I path switching has been captured into the baseline CR, which is shown in the following:
	
	
Figure 16.12.6.2-2: Procedure for inter-gNB switching from direct to indirect path
1.	The source gNB configures the UE measurement procedures and the L2 U2N Remote UE reports according to the measurement configuration.
2.	The source gNB trigger path switch for the L2 U2N Remote UE from direct to indirect path of another gNB.
3.	The source gNB sends a HANDOVER REQUEST message to the target gNB to prepare the path switch at the target side. The HANDOVER REQUEST message includes Remote UE L2 ID and a list of candidate target relay UE IDs belonging to one cell.  
4.	Admission Control may be performed by the target gNB. 
5.	The target gNB prepares the path switch and sends the HANDOVER REQUEST ACKNOWLEDGE message to the source gNB.
6.  The source gNB sends the RRCReconfiguration message to the L2 U2N Remote UE.
7.  The target gNB sends the RRCReconfiguration message to L2 U2N Relay UE for relaying configuration.
[bookmark: OLE_LINK3]8.  The L2 U2N Remote UE establishes PC5 connection with L2 U2N Relay UE, if not exist.
9.  The L2 U2N Remote UE sends the RRCReconfigurationComplete message to target gNB via the L2 U2N Relay UE. 

Editor notes: whether to move step7 before step5 is FFS.
16.12.6.x Switching from indirect to indirect
Notes: RAN2 can put the description of intra-gNB i2i path-switching procedures in the 38.300 draft spec.

For service continuity of L2 U2N Remote UE, the following procedure is used, in case of the L2 U2N Remote UE switching from indirect to indirect path under another gNB via a L2 U2N Relay UE in RRC_CONNECTED:


Figure 16.12.6.x-2: Procedure for L2 U2N Remote UE inter-gNB indirect to indirect path switching
The signalling flow for U2N Remote UE switch from indirect path to indirect path under another gNB is shown as follows,
1.	The source gNB configures the UE measurement procedures and the L2 U2N Remote UE reports according to the measurement configuration.
2.	The source gNB decides to trigger the L2 U2N Remote UE to switch to an indirect path of another gNB.
3.	The source gNB sends a HANDOVER REQUEST message to the target gNB to prepare the path switch at the target side. The HANDOVER REQUEST message includes Remote UE L2 ID and a list of candidate target relay UE IDs belonging to one cell. 
4.	Admission Control may be performed by the target gNB. 
5.	The target gNB prepares the path switch and sends the HANDOVER REQUEST ACKNOWLEDGE to the source gNB.
6.  The source gNB sends the RRCReconfiguration message to the the L2 U2N Remote UE.
7.  The target gNB sends the RRCReconfiguration message to the L2 U2N Relay UE for relaying configuration.
8.  The L2 U2N Remote UE establishes PC5 connection to target the L2 U2N Relay UE, if not exist.
9.  The L2 U2N Remote UE sends the RRCReconfigurationComplete message to the target gNB via target elay UE.
10. The source gNB sends the RRCReconfiguration message to the source L2 U2N Relay UE to reconfigure the connection between the source L2 U2N Relay UE and the source gNB.
11. Either L2 U2N Relay UE or L2 U2N Remote UE’s AS layer can release PC5-RRC connection and indicates upper layer to release PC5 unicast link after receiving the RRCReconfiguration message from the source gNB. The timing to execute link release is up to UE implementation.


[bookmark: OLE_LINK4]Editor notes: whether to move step7 before step5 is FFS.




From our view, we think it is better to move step 7 before step 5 since target gNB may be rejected by the candidate relay UE due to the UE’s capability, RLF or other reasons. So it is a more ensured way if target gNB can only send the HANDOVER REQUEST ACKNOWLEDGE message after it has successfully performed relay UE selection.
[bookmark: _Toc142297835][bookmark: _Toc142483502][bookmark: _Toc146615841]For the procedure for L2 U2N Remote UE inter-gNB I2D/I2I path switch, it is suggested to move step 7 before step 5.
3	Conclusion and Proposals
In this contribution, we have discussed the remaining issues about service continuity enhancement for UE to network relay, and the following proposals are given out:
Proposal1.	One note should be captured in the procedural text of inter-gNB i2x path switch.
Proposal2.	For the procedure for L2 U2N Remote UE inter-gNB I2D/I2I path switch, it is suggested to move step 7 before step 5.
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R3-233361	Summary of CB: #SLRelay1_ServiceContinuity	ZTE
5 Annex
16.12	Sidelink Relay
[bookmark: _Toc130939063]16.12.6	Service Continuity for L2 U2N relay
16.12.6.1 Switching from indirect to direct
<text omitted>


Figure 16.12.6.1-2: Procedure for L2 U2N Remote UE inter-gNB indirect to direct path switching
1.	The Uu measurement configuration is configured by the source gNB, and measurement report signalling procedures are performed by the L2 U2N Remote UE to evaluate both relay link measurement and Uu link measurement. The measurement results from L2 U2N Remote UE are reported when configured measurement reporting criteria are met. The sidelink relay measurement report shall include at least L2 U2N Relay UE's source L2 ID, serving cell ID (i.e., NCGI/NCI), and sidelink measurement quantity result. The sidelink measurement quantity can be SL-RSRP of the serving L2 U2N Relay UE, and if SL-RSRP is not available, SD-RSRP is used.
2.	The source gNB decides to trigger path switch for the L2 U2N Remote UE, onto direct path.
3.	The source gNB sends the HANDOVER REQUEST message to the target gNB with necessary information to prepare the handover at the target side. 
NOTE: In order to support the DL lossless handover for the L2 U2N Remote UE, the source gNB may not discard the DL data even though the delivery of the data have been acknowledged by the L2 U2N Relay UE based on the gNB implementation. Then, the source gNB forwards the buffered DL data to the target gNB during the data forwarding procedure. 
4.	Admission Control may be performed by the target gNB.
5.	The target gNB prepares the path switch and sends the HANDOVER REQUEST ACKNOWLEDGE message to the source gNB, which contains new RRC configuration for the L2 U2N Remote UE.
6.	The source gNB triggers the path switch by sending an RRCReconfiguration message to the L2 U2N Remote UE, containing at least cell ID and the information required to access the target cell. The L2 U2N Remote UE stops UP and CP transmission via the L2 U2N Relay UE after reception of the RRCReconfiguration message.
7. 	The source gNB sends the SN STATUS TRANSFER message to the target gNB to convey the uplink PDCP SN receiver status and the downlink PDCP SN transmitter status of the L2 U2N Remote UE's DRBs for which PDCP status preservation applies (i.e. for RLC AM).
8. 	The L2 U2N Remote UE synchronizes with the target gNB and performs Random Access.
9.	The L2 U2N Remote UE sends RRCReconfigurationComplete message to target gNB via the direct path.
10.	The target gNB sends the UE CONTEXT RELEASE to inform the source gNB about the success of the path switch.
11.	The source gNB sends RRCReconfiguration message to the L2 U2N Relay UE to reconfigure the connection between the L2 U2N Relay UE and the source gNB. The RRCReconfiguration message to the L2 U2N Relay UE can be sent any time after step 6 based on source gNB implementation (e.g., to release Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration related to the L2 U2N Remote UE).
12.	Either L2 U2N Relay UE or L2 U2N Remote UE’s AS layer can release PC5-RRC connection and indicates upper layer to release PC5 unicast link after receiving the RRCReconfiguration message from the source gNB. The timing to execute link release is up to UE implementation.
Note:     It is up to network implementation to transmit the complete unacknowledged PDCP buffers from S-gNB towards T-gNB after step 5 and before step 8.
16.12.6.x Switching from indirect to indirect
Notes: RAN2 can put the description of intra-gNB i2i path-switching procedures in the 38.300 draft spec.

For service continuity of L2 U2N Remote UE, the following procedure is used, in case of the L2 U2N Remote UE switching from indirect to indirect path under another gNB via a L2 U2N Relay UE in RRC_CONNECTED:



Figure 16.12.6.x-2: Procedure for L2 U2N Remote UE inter-gNB indirect to indirect path switching

1.	The L2 U2N Remote UE reports one or multiple candidate L2 U2N Relay UE(s) and Uu measurements to the source gNB, after it measures/discovers the candidate L2 U2N Relay UE(s):
-     The L2 U2N Remote UE filters the appropriate L2 U2N Relay UE(s) according to relay selection criteria before reporting. The L2 U2N Remote UE shall report only the L2 U2N Relay UE candidate(s) that fulfil the higher layer criteria;
-     The reporting includes at least a L2 U2N Relay UE ID, a L2 U2N Relay UE' s serving cell ID, and a sidelink measurement quantity information. SD-RSRP is used as sidelink measurement quantity.
2.	The source gNB decides to trigger the L2 U2N Remote UE to switch to an indirect path of another gNB.
3.	The source gNB sends a HANDOVER REQUEST message to the target gNB to prepare the path switch at the target side. The HANDOVER REQUEST message includes Remote UE L2 ID and a list of candidate target relay UE IDs belonging to one cell. 
NOTE: In order to support the DL lossless handover for the L2 U2N Remote UE, the source gNB may not discard the DL data even though the delivery of the data have been acknowledged by the L2 U2N Relay UE based on the gNB implementation. Then, the source gNB forwards the buffered DL data to the target gNB during the data forwarding procedure. 
4.	Admission Control may be performed by the target gNB. 
5. 	The target gNB selects one target Relay UE from the list of candidate Relay UEs provided by the source gNB, sends the RRCReconfiguration message to the L2 U2N Relay UE for relaying configuration, which includes at least the L2 U2N Remote UE's local ID and L2 ID, Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration. 
6.	The target gNB sends the HANDOVER REQUEST ACKNOWLEDGE to the source gNB, which contains new RRC configuration for L2 U2N Remote UE.
7. 	The source gNB sends the RRCReconfiguration message to the the L2 U2N Remote UE,, which includes at least the target L2 U2N Relay UE ID, Remote UE's local ID, PC5 Relay RLC channel configuration for relay traffic and the associated end-to-end radio bearer(s). The L2 U2N Remote UE stops UP and CP transmission over the (source) indirect path after reception of the RRCReconfiguration message from the source gNB.
8. 	The source gNB sends the SN STATUS TRANSFER message to the target gNB to convey the uplink PDCP SN receiver status and the downlink PDCP SN transmitter status of the L2 U2N Remote UE's DRBs for which PDCP status preservation applies (i.e. for RLC AM).
9. 	
The L2 U2N Remote UE establishes PC5 connection to target the L2 U2N Relay UE.
10.	The L2 U2N Remote UE sends the RRCReconfigurationComplete message to the target gNB via the target L2 U2N Relay UE.
11.	The data path is switched from indirect path to indirect path between the L2 U2N Remote UE and the target gNB via the target L2 U2N Relay UE.
12.	The target gNB sends the UE CONTEXT RELEASE message to inform the source gNB about the success of the path switch. 
13.	The source gNB sends the RRCReconfiguration message to the source L2 U2N Relay UE to reconfigure the connection between the source L2 U2N Relay UE and the source gNB. The RRCReconfiguration message to the L2 U2N Relay UE can be sent any time after step 6 based on source gNB implementation (e.g., to release Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration related to the L2 U2N Remote UE).
14. Either L2 U2N Relay UE or L2 U2N Remote UE’s AS layer can release PC5-RRC connection and indicates upper layer to release PC5 unicast link after receiving the RRCReconfiguration message from the source gNB. The timing to execute link release is up to UE implementation.
Note:      It is up to network implementation to transmit the complete unacknowledged PDCP buffers from S-gNB towards T-gNB after step 5 and before step 9.
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