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Introduction
In previous RAN3 meetings, the following agreements related to L2 U2N relay service continuity enhancement were reached [1]. 
	RAN3#117bis:
WA: Source gNB selects the target path type (direct or indirect)

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. FFS whether to include a single Target Relay L2 ID or a list of Target candidate Relay L2 IDs.

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:
Turn WA to agreement: 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)


In this contribution, we will further discuss the details of target relay UE selection and XnAP enhancements. In addition, NG based path switch will be also discussed.
Discussion
Target relay UE selection

For target relay UE selection during inter-gNB d2i/i2i path switch, if the source gNB selects a target relay UE, the selected target relay UE may be rejected by the target gNB or the path switch failure may be happened since the source gNB has no further information about the candidate relay UEs other than the PC5 link quality when selecting target relay UE. 

On the other hand, since the target gNB is more clear about the status of candidate relay UEs in its coverage, such as RRC state/ Uu link quality/ resources/overload of the UE or overload of the UE’s serving cell, it is more likely for the target gNB to select a more appropriate target relay UE. Thus the probability of path switch failure may be reduced. Therefore, it is suggested that target gNB selects the target relay UE.

Proposal 1: Go for Way2, i.e. choose Option 2 that source gNB sends a list of candidate target Relay UE information to the target gNB for selection.

In the following, we will further discuss more details of target gNB selecting target relay UE. 

Suppose there are 4 candidate relay UEs in the measurement report:
Candidate relay UE1: cell 1 (target gNB2); 

candidate relay UE2: cell 2 (target gNB3); 

candidate relay UE3: cell 3 (target gNB3); 

candidate relay UE4: cell 3 (target gNB3);

After receiving the measurement report from the remote UE, the Source gNB firstly decides the target path type, e.g.  suppose the target path type is indirect path. Then, the next question is whether the source node can choose candidate relay UEs belonging to multiple target gNBs or choose candidate relays belonging to one target gNB.
Alt 1: The source gNB chooses candidate relay UEs of one selected target gNB and sends the chosen candidate relay UEs to the selected target gNB. It’s source gNB implementation to select the target gNB.
Alt 2: The source gNB can choose candidate relay UEs of multiple target gNBs. In this case, 
- S-gNB sends HO request to each candidate target gNB which the candidate relay UEs belonging to. Similar to conditional HO request for each candidate cell.
- There may be more than one candidate target gNBs responding to the request messages.
- The S-gNB need further select a target gNB / target relay UE. S-gNB sends path switch configuration of the selected target relay UE to remote UE. After the remote UE access to the target gNB via the target relay UE, the target gNB informs the S-gNB. Then S-gNB informs other candidate target gNBs to cancel the HO for the remote UE. 
As analysis above, Alt 1 has less spec impact. While Alt 2 may bring more Xn signallings and long latency.
Proposal 2: In Option 2, the source gNB selects a target gNB and chooses candidate relay UEs belonging to the selected target gNB.
Suppose the S-gNB selects target gNB3, there are 1 candidate relay UE belonging to cell 2 of gNB3 and 2 candidate relay UEs belonging to cell 3 of gNB3. The next question is whether the source node can choose candidate relay UEs belonging to multiple target cells or restrict to choose candidate relay UEs belonging to one target cell (which means the S-gNB selects the target cell) of the target gNB3.
In our view, the S-gNB can choose multiple candidate relay UEs belongs to multiple cells of the target gNB and send them to the target gNB within a single HO request message. And then the target gNB selects a target relay UE. For switching to a target indirect path, the main point is to select a target relay UE not to select a target cell at first. It is hard for the S-gNB to select a target cell and restrict to choose the candidate relay UEs belonging to the target cell since the S-gNB has nothing about the information of each candidate relay UE’s RRC state/Uu link quality/resources/overload/serving cell’s overload. Instead, it is more likely for the target gNB who knows more clear about the status of each candidate relay UE in its coverage to select a more appropriate target relay UE. The selected target relay UE’s serving cell is decided as the target cell.
Proposal 3: Source gNB can choose candidate relay UEs belonging to multiple target cells of a target gNB and send them to the target gNB. The target gNB selects the target relay UE, whose serving cell is the target cell.
If there are multiple candidate relay UEs belonging to multiple cells of the target gNB in the HO request message, how to handle the Target Cell Global ID IE should be considered.   

Option 1: For inter-gNB d2i/i2i path switch, if a list of candidate relay UE L2 IDs is included in the HO request message, the Target Cell Global ID IE is ignored. Source gNB can fill this IE field by implementation (or All zeros). 
Option 2: The Target Cell Global ID IE can include the NCGI of any one of the candidate relay UE, e.g. cell 2 or cell 3, by source gNB implementation. The target gNB selects the target relay UE without considering this IE from source gNB. If target gNB selects a target relay UE whose serving cell is different from Target Cell Global ID, target gNB ignores the cell ID from source gNB and configures the selected relay UE’s serving cell to provide related configuration for path switch.
Option 3: The HO request message is sent per cell or per candidate relay UE. The target gNB selects the target relay UE and only needs to respond with one response message to the S-gNB.
Option 1 is the simplest way thus preferred. The effect of Option 2 is equal to Option 1, but it is more tortuous to understand. Option 3 brings more Xn signallings which is not necessary actually.
Proposal 4:  For inter-gNB d2i/i2i path switch, if a list of candidate relay UE L2 IDs is included, the Target Cell Global ID IE is ignored. Source gNB can fill this IE field by implementation.
2.2 NG based HO/path switch
	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.


According to SA2 TR 23.700-33, SA2 concludes the N2 based HO is applied for inter-gNB path switching. RAN3 should specify mechanism to support service continuity for N2 based path switch.
	8.4
Key Issue #4: Support of path switching between direct network communication path and indirect network communication path for Layer-2 UE-to-Network Relay with session continuity consideration

For Key Issue #4 "Support of path switching between direct network communication path and indirect network communication path for Layer-2 UE-to-Network Relay with session continuity consideration", the followings are taken as conclusions:
-
Xn based (as defined in clause 4.9.1.2 of TS 23.502 [8]) and N2 based (as defined in clause 4.9.1.3 of TS 23.502 [8]) HO procedure is applied for inter-gNB indirect-to-direct and inter-gNB direct-to-indirect path switching for Layer-2 Remote UE in CM-CONNECTED state.
NOTE:
Path switching between direct path and indirect path for Layer-2 Relay (e.g. whether the source or target gNB selects a target Relay UE or direct Uu route, and whether and what information to be taken into account by NG-RAN for path switching) will be defined by RAN WGs and alignment work (if any) can be made by SA2 based on RAN WGs conclusions in normative phase.


For inter-gNB i2d path switch, the legacy N2 based HO procedure could be reused, no N2 enhancement is needed.
Figure 1 shows an example of N2 based inter-gNB d2i path switch procedure, the N2 HO required message from S-gNB to S-AMF and HO request message from T-AMF to T-gNB should be enhanced as the same as Xn HO request message, that is, enhanced to include the same information as in Xn HO request message for path switch. In addition, the N2 HO request acknowledge message (from T-gNB to T-AMF) and HO command message (from S-AMF to S-gNB) should be enhanced as the same as Xn HO request acknowledge message if needed.
Based on progress for Xn based path switch procedure so far, for N2 based inter-gNB d2i path switch, the N2 HO required message and N2 HO request message should be enhanced to include remote UE L2 ID and relay UE L2 ID (FFS a single target relay UE L2 ID or a list of candidate relay UE L2 ID). FFS other enhancements.
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Figure 1. N2 based inter-gNB d2i path switch procedure
Proposal 5: For N2 based inter-gNB i2d path switch, the legacy N2 based HO procedure is reused and no N2 enhancement is needed.
Proposal 6: For N2 based inter-gNB d2i/i2i path switch, the N2 enhancements are the same as Xn enhancements for Xn based path switch, i.e. N2 HO required message and N2 HO request message should be enhanced to include remote UE L2 ID and relay UE L2 ID (FFS a single target relay UE L2 ID or a list of candidate relay UE L2 ID).
Conclusion
In this contribution, we discussed the issues about which node to select target relay UE during inter-gNB d2i/i2i path switch and NG based path switch. And we have the following proposals:

Proposal 1: Go for Way2, i.e. choose Option 2 that source gNB sends a list of candidate target Relay UE information to the target gNB for selection.

Proposal 2: In Option 2, the source gNB selects a target gNB and chooses candidate relay UEs belonging to the selected target gNB.
Proposal 3: Source gNB can choose candidate relay UEs belonging to multiple target cells of a target gNB and send them to the target gNB. The target gNB selects the target relay UE, whose serving cell is the target cell.
Proposal 4:  For inter-gNB d2i/i2i path switch, if a list of candidate relay UE L2 IDs is included, the Target Cell Global ID IE is ignored. Source gNB can fill this IE field by implementation.
Proposal 5: For N2 based inter-gNB i2d path switch, the legacy N2 based HO procedure is reused and no N2 enhancement is needed.
Proposal 6: For N2 based inter-gNB d2i/i2i path switch, the N2 enhancements are the same as Xn enhancements for Xn based path switch, i.e. N2 HO required message and N2 HO request message should be enhanced to include remote UE L2 ID and relay UE L2 ID (FFS a single target relay UE L2 ID or a list of candidate relay UE L2 ID).
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