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1.	Introduction
In RAN3 #117-e meeting, some agreements were made to support the service continuity between gNBs for Rel-18 U2N L2 relay. Also, the following open issues were captured to be discussed at next meeting in [1]: 
· FFS on which node should decide the new path type, i.e., either indirect or direct
· Continues analyzing the following options for selection of target Relay UE:
· Option 1: source gNB selects one target Relay UE and sends the ID related information to the target gNB.
· Option 2: source gNB sends a list of candidate target Relay UE information to the target gNB for selection.
· Option 3: source gNB provides also the measurement information of Remote UE to the target gNB for selection of target Relay UE.
Based on the agreements in RAN3 #117-e meeting, the overall procedure of path switching to indirect path or vice versa in CU-DU split case needs to be further discussed. In this contribution, we examine these issues and then provide our view on it. 
2.	Discussion
2.1 Selection of target path type
One of open issues to support the service continuity between gNBs is about which node should decide the new path type, i.e., either indirect or direct. There are two options on which node to determine the target path type for the UE [1]. 
· Option A: Source gNB determines the target path type for the UE.
· Option B: Target gNB determines the target path type for the UE.
In the case of inter-gNB handover, the source gNB gets the Uu measurement results of candidate target cells and the PC5 measurement results of candidate relay UEs from its connected UE. Therefore, the source gNB can determine the target path type for the UE based on the reported measurement result (i.e., Option A). If the source gNB determines the indirect path type, the source gNB should send XnAP HANDOVER REQUEST message with additional information (e.g., one target relay UE or a list of candidate target relay UEs, target Relay UE related information such as the SRC L2 ID and its serving cell ID) to the selected target gNB. However, if the source gNB determines the direct path type, it follows the legacy Xn Handover procedure. That is, the source gNB just sends the XnAP HANDOVER REQUEST message with the context of connected UE to the selected target gNB. Therefore, this option seems to be more aligned with legacy handover procedure, thus resulting in less Xn specification impact. Note also that the UE can act as a relay UE only if the Uu link quality between the relay UE and target gNB is above a certain threshold. Therefore, even if the source gNB determines the indirect path type, a certain level of Uu link quality between the relay UE and target gNB may be guaranteed. 
Observation 1: The source gNB selects the target path type with limited specification impact.
However, in some cases, a target gNB serving the relay UE could better decide target path type (i.e., Option B). For example, if the UE in RRC_IDLE or RRC_INACTIVE is selected as a target relay UE, the radio link failure may be occurred during the state transition to RRC_CONNECTED, thus resulting in handover failure. Also, it causes additional latency due to state transition to RRC_CONNECTED, thus increasing possibility of handover failure. Hence, the target gNB can decide either the direct path or the indirect path via the relay UE in RRC_CONNECTED because the target gNB can have a knowledge of whether the candidate relay UE may be in RRC_IDLE or RRC_INACTIVE. Also, the target gNB can get the Uu measurement result between the selected relay UE (if the selected relay UE is RRC_CONNECTED) and the target gNB. Thus, the target gNB can decide a better path type to support the service continuity for the remote UE based on all measurement results. 
Observation 2: If the source gNB selects the relay UE in RRC_ IDLE or RRC_INACTIVE as a target node, it causes additional latency due to state transition to RRC_CONNECTED, thus increasing possibility of handover failure.
Observation 3: The target gNB can decide a better path type based on additional knowledge for candidate relay UE.
However, if the target gNB can decide the target path type of the remote UE, the source gNB should indicate to the target gNB the measurement results of Uu link signal strength (between remote UE and target gNB) and PC5 link signal strength (between remote UE and the relay UE). This causes additional specification impact compared to the option A. Note that according to current RRC specification, Uu measurement result between the UE and the target gNB can be provided to the target gNB via inter-node RRC message (e.g., HandoverPreparationInformation or CG-ConfigInfo). Therefore, if the RAN2 decides to include the PC5 measurement results between the relay UE and remote UE in the inter-node RRC message (e.g., HandoverPreparationInformation message), we think that there is no critical Xn specification impact. 
Observation 4: To support Option B, the source gNB is able to provide the PC5 measurement results between the target relay UE and remote UE to the target gNB with limited specification impact.

Based on the above observations, we prefer the target gNB as the node to decide the target path type (i.e., Option B). Therefore, the following proposals are suggested to RAN3:
Proposal 1: The target gNB determines target path type (i.e. direct or indirect path with the target gNB).

2.2 Selection of target relay UE
Another open issue in Rel-18 U2N service continuity enhancement is about which node should select the target relay UE. The following three options were listed in RAN3 #117-e meeting [1]:
· Option 1: Source gNB selects one target Relay UE and sends the ID related information to the target gNB.
· Option 2: Source gNB sends a list of candidate target Relay UE information to the target gNB for selection.
· Option 3: Source gNB provides also the measurement information of Remote UE to the target gNB for selection of target Relay UE.
In Option 1, the source gNB selects the target relay UE based on the reported measurement results from the remote UE.  To support the direct/indirect-to-indirect HO, the selected relay UE related information should be provided to the target gNB. Therefore, the source gNB needs to inform the target gNB about information on the target Relay UE in XnAP HANDOVER REQUEST message (e.g, L2 U2N Relay UE's source L2 ID, serving cell ID). However, the target gNB may send the HANDOVER PREPARATION FAILURE message to the source gNB in order to reject the handover towards the selected target relay UE due to e.g., bad Uu link quality between the selected relay UE and the target gNB, the current RRC state for relay UE, the current load of relay UE, and so on. In this case, the source gNB should reselect the target relay UE and initiate the Handover procedure towards the reselected relay UE, thus causing unnecessary Xn signalling between gNBs. Also, if Proposal 1 is agreed (i.e., target gNB determines the target path type), it is natural for the target gNB to select the target relay UE as well.
Observation 5: Option 1 causes unnecessary Xn signalling between gNBs due to the handover failure.
Observation 6: If Proposal 1 is agreed (i.e., target gNB determines the target path type), it is natural for the target gNB to select the target relay UE as well.
In Option 2, the source gNB sends to the target gNB a list of candidate target relay UEs and relay UE related information (e.g., the SRC L2 ID and its serving cell ID for each candidate relay UE). Then, the target gNB makes the final decision on the target relay UE in the list of candidate target relay UEs because the target gNB has more knowledge to properly select the target relay UE. In this option, the handover procedure can be successful except for the case where the target gNB rejects all the candidate relay UEs as the selected relay UE. Hence, it reduces the possibility of the handover failure compared to Option 1. As mentioned above, however, there is the Xn specification impact to indicate to the target gNB a list of candidate target relay UEs and relay UE related information.
Observation 7: Option 2 can reduce the possibility of the handover failure compared to Option 1.
In Option 3, the source gNB provides the measurement information of remote UE to the target gNB. As discussed in Section 2.1, the target gNB can make the better decision on the target path type as well as the target relay UE based on the additional knowledge for the relay UE (e.g., Uu measurement result from candidate relay UE, the current RRC state and load status of the candidate relay UE). Also, this can be supported with limited Xn specification impact by enhancing the inter-node RRC message (e.g., HandoverPreparationInformation message).
Observation 8: Option 3 can be supported with limited Xn specification impact.
[bookmark: _GoBack]In addition, we think that Option 2 can work together with Option 3. That is, the source gNB determines the list of candidate relay UE(s) based on the measurement results from the remote UE. Then, the source gNB can only send the relay UE related information, i.e., the SRC L2 ID, the serving cell ID, and the PC5 measurement results of each candidate relay UE(s) in the list, to the target gNB. 
Observation 9: Option 2 can work together with Option 3.

Based on the above observations, we prefer Options 2 and 3 as the solution to properly select the target relay UE. Therefore, the following proposals are suggested to RAN3:
Proposal 2: The source gNB provides a list of candidate target relay UE(s) and the measurement results of the candidate relay UE(s) to the target gNB.
Proposal 3: The target gNB selects the target relay among the candidate relay UE(s).

2.3 Overall procedures of Rel-18 L2 U2N service continuity considering CU-DU split
For U2N Remote UE switch from indirect to direct path with inter-gNB change (i.e., Scenario A), we think that there is no critical F1 impact. Therefore, this can be handled as in Figure 2.
 


Figure 1. Service continuity procedure from indirect to direct between inter-gNB
Proposal 4: It is proposed to agree the overall procedure in Figure 1 as a baseline to support switching from indirect path to direct path in Rel-18.
For U2N Remote UE switching to indirect path (i.e., Scenarios B, C, and D), the target gNB needs to set up the indirect path via the target relay UE. We think that the Rel-17 direct-to-indirect path switch with gNB-DU change can be reused in combination with Xn Handover procedure. In this scenario, the target gNB-CU should allocate the remote UE local ID based on the received information from the source gNB-CU. Based on the above proposals and the signalling flow for inter-gNB-DU switch from direct to indirect path in TS 38.401 [2], the overall procedure for U2N Remote UE switch from direct to indirect path with inter-gNB change can be illustrated in the following figure.


Figure 2. Service continuity procedure from direct to indirect between inter-gNB in CU-DU split

1.	The Uu measurement configuration and measurement report signalling is performed between U2N Remote UE and source gNB-CU to evaluate both relay link measurement and Uu link measurement. The U2N Remote UE may report one or multiple candidate U2N Relay UE(s) and Uu measurement results after it measures/discovers the candidate U2N Relay UE(s).
2.	The source gNB-CU decides to switch the U2N Remote UE to a target U2N Relay UE under a different gNB (i.e., target gNB-DU).
3.	The source gNB-CU sends HANDOVER REQUEST message to the target gNB-CU. The HANDOVER REQUEST message may include the additional information about the target U2N Relay UE (e.g., L2 U2N Relay UE's source L2 ID, serving cell ID) (FFS).
4.	If available, the target gNB-CU finally decides on indirect path switching to the target U2N Relay UE based on Uu measurement result between the target U2N Relay UE and the target gNB (FFS).
5.	The reconfiguration to target U2N Relay UE is performed among U2N Relay UE, the target gNB-DU and target gNB-CU, if the U2N Relay UE is in RRC_CONNECTED state. The target gNB-CU allocates the local ID for the U2N Remote UE. The target gNB-CU sends an RRCReconfiguration message to the target U2N Relay UE. If the target Relay UE is in RRC_IDLE/INACTIVE state, this step is skipped and the configuration to the target U2N Relay UE is performed in Step 15.
6.	The target gNB-CU sends the UE CONTEXT SETUP REQUEST message for the U2N Remote UE to the target gNB-DU, which contains the path switch configuration at least. 
7.	The target gNB-DU responds with the UE CONTEXT SETUP RESPONSE message to the target gNB-CU. 
8.	The target gNB-CU responds the source gNB-CU with an HANDOVER REQUEST ACKNOWLEDGE message by including the RRCReconfiguration message. The contents in the RRCReconfiguration message may include at least path switch configuration, PC5 RLC channel configuration for relay traffic, bearer mapping and the associated radio bearer(s). 
9.	The source gNB-CU sends to the source gNB-DU the UE CONTEXT MODIFICATION REQUEST message to send the handover command to the U2N Remote UE, and to indicate to stop the data transmission for the U2N Remote UE.
10.	The source gNB-DU sends the RRCReconfiguration message to the U2N Remote UE. The U2N Remote UE stops UP and CP transmission over Uu after reception of RRCReconfiguration message from the source gNB.
11.	The source gNB-DU sends the UE CONTEXT MODIFICATION RESPONSE message to the source gNB-CU.
12.	The source gNB-CU sends an SN STATUS TRANSFER message to the target gNB-CU.
13.	Data Forwarding may be performed from the source gNB-CU to the target gNB-CU.
14.	The U2N Remote UE establishes PC5 connection with target U2N Relay UE.
15.	The U2N Remote UE completes the path switch procedure by sending the RRCReconfigurationComplete message to the target gNB-DU via the target U2N Relay UE. In case the U2N relay UE is in RRC_IDLE/ INACTIVE state when receiving the RRCReconfigurationComplete message, the reception of the RRCReconfigurationComplete message will first trigger RRC setup/resume procedure for the U2N relay UE to enter RRC_CONNECTED state. 
16.	The target gNB-DU sends the UL RRC MESSAGE TRANSFER message to target gNB-CU by including the RRCReconfigurationComplete message.
17.	Path Switch procedure is performed to update the DL TNL address information for the NG-U towards the core network. 
18.	The target gNB-CU sends an UE CONTEXT RELEASE message to the source gNB-CU.
19.	F1 UE Context Release procedure is performed to release the UE context in the source gNB-DU.

Proposal 5: It is proposed to agree the overall procedure in Figure 2 as a baseline to support switching to indirect path in Rel-18.

In order to capture the above proposals, the following proposal is also suggested to RAN3:
Proposal 6: It is proposed to agree the corresponding TP in Appendix as a BL CR to TS 38.401.

3.	Conclusion
In this contribution, we focused on the open issues of the Rel-18 U2N service continuity enhancement and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The target gNB determines target path type (i.e. direct or indirect path with the target gNB). 
Proposal 2: The source gNB provides a list of candidate target relay UE(s) and the measurement results of the candidate relay UE(s) to the target gNB.
Proposal 3: The target gNB selects the target relay among the candidate relay UE(s).
Proposal 4: It is proposed to agree the overall procedure in Figure 1 as a baseline to support switching from indirect path to direct path in Rel-18.
Proposal 5: It is proposed to agree the overall procedure in Figure 2 as a baseline to support switching to indirect path in Rel-18.
Proposal 6: It is proposed to agree the corresponding TP in Appendix as a BL CR to TS 38.401.
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5. Appendix : TP for TS 38.401
This appendix provides the Text proposal for TS 38.401 based on the proposals of this contribution.
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2.	The source gNB-CU decides to switch the U2N Remote UE to a target U2N Relay UE under a different gNB (i.e., target gNB-DU).
3.	The source gNB-CU sends HANDOVER REQUEST message to the target gNB-CU. The HANDOVER REQUEST message may include the additional information about the target U2N Relay UE (e.g., L2 U2N Relay UE's source L2 ID, serving cell ID) (FFS).
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