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[bookmark: OLE_LINK58][bookmark: OLE_LINK57]Introduction
[bookmark: OLE_LINK98][bookmark: OLE_LINK99]Service continuity had been discussed in last RAN3 e-meeting, and reached the following agreements and left some open issues for further discussion. In this contribution, we will further discuss service continuity for SL relay.
[bookmark: OLE_LINK72][bookmark: OLE_LINK71]RAN3 Agreements:
[bookmark: OLE_LINK1]-  Source gNB decides to trigger path switching for the L2N remote UE. 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)
[bookmark: _Hlk59519022]Discussion
Information in HO request message
The issue on which node decides the relay UE selection also has impact on the HO message. The details on the HO message has been discussed in RAN3 #118 and the third alternative had been excluded from RAN3’s perspective:
Alt 1: source gNB selects one target Relay UE and sends the ID related information to the target gNB
Alt 2: source gNB sends a list of candidate target Relay UE information to the target gNB for selection
For Alt 1, it is the source gNB that make the relay UE selection and inform the selection result to target gNB, which bring lower overhead on XN interface. For Alt 2, source gNB can perform basic relay UE selection with the measurement report, and the target gNB can further do final decision with its information as selection reference, e.g. RRC state and/or payload and other transmission conditions of candidate relay UE. The overhead may increase when the candidate relay UE list include lots of UE. The pros and cons of both alternative are clear. From our understanding, we prefer Alt 2 which may benefit the connection setup procedure and better relaying transmission when the RRC connection state and transmission condition is considered. The pros and cons are summarized in following table [1].
	
	Pros
	Cons

	Alt 1
	- Simplified Xn signaling
- Alignment with legacy HO, source gNB select the target cell, and source gNB may not know all information of target cell/DU (e.g. whether target gNB-DU is overloaded).
- Alignment of the direct/indirect to indirect and indirect to direct procedures
	- The source gNB cannot select a target relay UE properly due to lack of information, and the probability of path switch failure would be increased.
- Causes unnecessary Xn signalling between gNBs due to the frequent handover failure


	Alt 2
	- The target gNB has more knowledge on the candidate relay UEs, including the RRC state and/or load condition of candidate relay UE or its serving cell and/or the Uu measurement results of candidate relay UEs.
- Can reduce the possibility of the handover failure
- Can reduce the potential Too-Late handover problem 
- Avoids unnecessary exchanges of information about the candidate U2N relay UEs over Xn.
	- Measurements of the Uu link by the target relay UE are only available at the target gNB for target relay UEs which are in RRC_CONNECTED
- The cell ID of candidate relay UE in HANDOVER REQUEST message should be further clarified.


Proposal 1: Target gNB makes decision on target relay UE selection, where the source gNB should send a list of candidate target Relay UE to the target gNB as Alt 2.
[bookmark: OLE_LINK7]For Alt2, source gNB can choose multiple relay UE with multiple target cells under the gNB. A set of candidate relay UE ID and its target cell Global ID can be included in HandoverPreparationInformation. After the target gNB received the HandoverPreparationInformation in HANDOVER REQUEST message, the target gNB could choose a relay UE and cell for path switching.
Proposal 2: Source gNB can choose candidate relay UEs belonging to multiple target cells belonging to one target gNB.
[bookmark: _GoBack]Proposal 3:The target node is responsible for relay and cell decision.
Overall procedure for service continuity
a) Inter-gNB indirect-to-direct path switching
The signalling flow for U2N remote UE switch from indirect path to direct path under another gNB is shown as follows,
1.	The source gNB configures the UE measurement procedures and the UE reports according to the measurement configuration.
2.	The source gNB decides to handover the remote UE, based on MeasurementReport and RRM information. 
3.	The source gNB sends Handover Request message to the target gNB with necessary information to prepare the handover at the target side. 
4.	Admission Control may be performed by the target gNB.
5.	The target gNB prepares the handover with L1/L2 and sends the HANDOVER REQUEST ACKNOWLEDGE to the source gNB.
6.  The source gNB triggers the Uu handover by sending an RRCReconfiguration message to the remote UE, containing the information required to access the target cell.
7.  The remote UE access to the Target gNB.
8. The source gNB sends the SN STATUS TRANSFER message to the target gNB.
9. The UE synchronises to the target cell and completes the RRC handover procedure by sending RRCReconfigurationComplete message to target gNB.
10.	Target gNB sends the UE CONTEXT RELEASE to inform the source gNB about the success of the handover.
11. The gNB sends RRCReconfiguration message to the U2N Relay UE to reconfigure the connection between the U2N Relay UE and the source gNB.
12. Either U2N Relay UE or U2N Remote UE can initiate the PC5 unicast link release (PC5-S). 

 Fig.1 Inter-gNB indirect-to-direct path switching
Proposal 4:  It is proposed to agree the overall procedure in Fig.1 as a baseline to support switching from indirect path to direct path under another gNB.
b) Inter-gNB direct-to-indirect path switching
The signalling flow for U2N remote UE switch from direct path to indirect path under another gNB is shown as follows,


Fig.2 Inter-gNB direct-to-indirect path switching
1.	The source gNB configures the UE measurement procedures and the UE reports according to the measurement configuration.
2.	The source gNB decides to handover the UE, based on MeasurementReport and RRM information.
3.	The source gNB issues a Handover Request message to the target gNB with necessary information to prepare the handover at the target side. 
4.	Admission Control may be performed by the target gNB. 
5.	The target gNB prepares the handover with L1/L2 and sends the HANDOVER REQUEST ACKNOWLEDGE to the source gNB.
6.  The source gNB triggers the Uu handover by sending an RRCReconfiguration message to the remote UE.
7~13. The remote UE access to the Target gNB via relay UE.
14. the source gNB sends the SN STATUS TRANSFER message to the target gNB.
15. The UE synchronises to the target cell and completes the RRC handover procedure by sending RRCReconfigurationComplete message to target gNB.
16. Target gNB sends the UE CONTEXT RELEASE to inform the source gNB about the success of the handover.
Proposal 4:  It is proposed to agree the overall procedure in Fig.2 as a baseline to support switching from direct path to indirect path under another gNB.

C) 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 UE reports according to the measurement configuration.
2.	The source gNB decides to handover the UE, based on MeasurementReport and RRM information.
3.	The source gNB issues a Handover Request message to the target gNB with necessary information to prepare the handover at the target side. 
4.	Admission Control may be performed by the target gNB. 
5.	The target gNB prepares the handover with L1/L2 and sends the HANDOVER REQUEST ACKNOWLEDGE to the source gNB.
6.  The source gNB triggers the Uu handover by sending an RRCReconfiguration message to the remote UE.
7.  Remote UE establishes PC5 connection to relay UE2, if not exist.
8~13. The remote UE access to the Target gNB via relay UE.
14. Source gNB sends the SN STATUS TRANSFER message to the target gNB.
15. The UE synchronises to the target cell and completes the RRC handover procedure by sending RRCReconfigurationComplete message to target gNB.
16. Target gNB sends the UE CONTEXT RELEASE to inform the source gNB about the success of the handover.
17. The source gNB sends RRCReconfiguration message to the U2N Relay UE1 to reconfigure the connection between the U2N Relay UE1 and the source gNB.
18. Either U2N Relay UE or U2N Remote UE1 can initiate the PC5 unicast link release (PC5-S). 



Fig.3 Inter-gNB indirect-to-indirect path switching
Proposal 6:  It is proposed to agree the overall procedure in Fig.3 as a baseline to support switching from indirect path to indirect path under another gNB.

Conclusions
According the above discussion we have following proposals: 
Proposal 1: Target gNB makes decision on target relay UE selection, where the source gNB should send a list of candidate target Relay UE to the target gNB as Alt 2.
Proposal 2: Source gNB can choose candidate relay UEs belonging to multiple target cells belonging to one target gNB.
Proposal 3:The target node is responsible for relay and cell decision.
Proposal 4:  It is proposed to agree the overall procedure in Fig.1 as a baseline to support switching from indirect path to direct path under another gNB.
Proposal 5:  It is proposed to agree the overall procedure in Fig.2 as a baseline to support switching from direct path to indirect path under another gNB.
Proposal 6:  It is proposed to agree the overall procedure in Fig.3 as a baseline to support switching from indirect path to indirect path under another gNB.
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