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1. [bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
A new SID for additional topological enhancements [1] has been approved to be discussed in Rel-19, and following detail objectives are identified for Wireless Access Backhaul (WAB) fucus on RAN3 and RAN2.
	The objectives of the Wireless Access Backhaul (WAB) study are as follows:
-	Study the support of WAB including [RAN3, RAN2]:
-	Study the architecture and protocol stack of supporting a gNB with MT function providing PDU session backhaul.
-	Study impact of WAB mobility within an existing RAN (e.g., inter-gNB neighbour relations).
-	Identify necessary inter-gNB- and gNB-to-CN signalling to address the support of WAB.
-	Study signalling enhancements on resource multiplexing for WAB.
NOTE 1: No impact on the UE.
[bookmark: _Hlk153245550]NOTE 2: Coordination with other WGs (e.g. SA2) when needed.
The WAB study does not preclude any backhaul scenario (e.g. NTN or TN).


In this contribution, the procedure for WAB-node migration is discussed, including intra-AMF and inter-AMF migration.
2. Discussion
[bookmark: OLE_LINK8]As discussed in SA2 for VMR, two migration scenarios had been acknowledged and captured in TR 23.700-06 [2] as below.
	When the moving vehicles are equipped with MWAB, the MWAB-gNB can provide 5G coverage and communication to UEs (inside the vehicle and/or in its vicinity), and connected wirelessly to the 5G network via a macro NG-RAN node. When one or a group of UEs are already served by the MWAB, there are two mobility scenarios to be studied as the following:
-	Scenario A (mobility within the same 5GC node): When the UEs are continuously served by a MWAB (e.g. inside the vehicle and/or in its vicinity), and this MWAB-gNB is moving around within a limited geographical area while keeping connecting with the same 5GC nodes (e.g. AMF and UPF). In this case, the UE keeps the connection with the MWAB, and there is no change of the connections as in figure 5.4.1-1. However, the change of the NG-RAN nodes serving the MWAB-UE and the MWAB location may have impact on the mobility or service restrictions to the UE served by the MWAB.
-	Scenario B (mobility between different 5GC nodes): When the UEs are continuously served by a MWAB (e.g. inside the vehicle and/or in its vicinity), and this MWAB is moving around over a long distance. To continue to provide services to the UEs, the MWAB needs to change the 5GC nodes it connects to. In this case, the UE keeps the connection with the MWAB-gNB, but there is a possible change of the AMF and UPF.
NOTE 1:	For the above scenarios, whether the cell information in the System Information Broadcast (e.g. Cell ID, TAC) changes has RAN dependency.


Figure 5.4.1-1: Scenarios for efficient mobility and service continuity


Due to the mobile attribute of the WAB-node (as defined in SID: 5G access for UEs onboard aircrafts, cruise ships, helicopters, and vehicles in remote areas with limited sky visibility via an onboard gNB), the migration scenarios for the WAB-node can be referred to the mobile IAB-node, which also includes the intra-AMF migration and inter-AMF migration for mIAB-MT.
Proposal 1: Aligned with VMR mobility cases in the SA2, RAN3 to study intra-AMF and inter-AMF migration for the WAB-node.
Intra-AMF migration
For intra-AMF migration scenario, the WAB-MT performs handover from a source gNB serving WAB-MT to a target gNB serving WAB-MT, which both connect to the same AMF, and the WAB-MT anchors at the same UPF in the source and target path. A brief flow chart and migration procedure are as follow.


Figure 1: Intra-AMF migration procedure for WAB-node
Step 1-4: WAB-MT performs handover preparation as a normal UE, during the handover request message, the source gNB serving WAB-MT may only send the request the cell(s) in the target gNB serving WAB-MT which supporting WAB-MT access. 
In order to realize the source gNB serving WAB-MT to differentiate cell(s) of WAB-node and other normal cell(s), WAB cell information may be included in the Xn setup procedure between the source gNB serving WAB-MT and the target gNB serving WAB-MT, 
Proposal 2: The WAB cell information may be shared between gNB serving WAB-MTs during Xn setup procedure.
Step 5-6: WAB-MT perform Random Access procedure to the target gNB serving WAB-MT and sends the RRCReconfigurationConplete message to the target gNB serving WAB-MT once handover success.
Step 7: The target gNB serving WAB-MT triggers the path switch procedure for migration of the WAB-MT, then all the PDU sessions of the WAB-MT are switched to the target path, and all NG-C and NG-U traffic are transported via the target path from/to the MT’s UPF over the PDU sessions.
Step 8: The target gNB serving WAB-MT sends UE CONTEXT RELEASE message to the source gNB serving WAB-MT after WAB-node migration.
Based on the discussion above, a TP to TR 38.799 for WAB-node intra-AMF migration procedure is provided in the Appendix part.
Proposal 3: Agree the TP for WAB-node intra-AMF migration procedure in the Appendix. 
Inter-AMF migration
For the inter-AMF migration scenario, the WAB-MT will perform registration at the new AMF, and the gNB part of the WAB-node needs to setup NG-C and NG-U to the new AMF and UPF, if needed.
Based on the discussion for IAB, IAB can support inter-CU partial migration (inter-CU MT migration) and inter-CU DU migration. In addition, full migration for IAB has been also discussed although it does not have been captured. For the WAB-node inter-AMF migration, the migration scenario may also have the following options to be studied.
· Option 1: Inter-AMF partial migration (inter-AMF MT migration) for WAB-node, where the WAB-MT handover from a source AMF to a target AMF, and the WAB-gNB still anchors its NG at the source AMF. 
· Option 2: inter-CU WAB-gNB migration, where the WAB-gNB performs migration from a source AMF to a target AMF, and the WAB-MT still anchors its RRC at the source AMF.
· Option 3: Inter-AMF full migration for gNB serving WAB-MT, where both the WAB-MT and WAB-gNB migrate from a same source AMF to a same target AMF.
At the beginning phase of study item, we should first determine how to implement the inter-AMF migration for the WAB-node and down-select the migration options above.
Proposal 4: RAN3 to confirm whether to support following inter-AMF migration options for WAB-node.
· Option 1: Inter-AMF partial migration (inter-AMF MT migration) 
· Option 2: inter-CU WAB-gNB migration
· Option 3: Inter-AMF full migration for gNB serving WAB-MT
Conclusion
This contribution aims to discuss WAB-node migration procedure. And following observations and proposals are concluded. 
Proposal 1: Aligned with VMR mobility cases in the SA2, RAN3 to study intra-AMF and inter-AMF migration for the WAB-node.
Proposal 2: The WAB cell information may be shared between gNB serving WAB-MTs during Xn setup procedure.
Proposal 3: Agree the TP for WAB-node intra-AMF migration procedure in the Appendix. 
Proposal 4: RAN3 to confirm whether to support following inter-AMF migration options for WAB-node.
· Option 1: Inter-AMF partial migration (inter-AMF MT migration) 
· Option 2: inter-CU WAB-gNB migration
· Option 3: Inter-AMF full migration for gNB serving WAB-MT
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Appendix: TP to TR 38.799 for WAB-node intra-AMF migration
4.3	Operational aspects
4.3.y	WAB-node intra-AMF migration
During the WAB-node intra-AMF migration, the WAB-MT switches connection, i.e., migrates it’s RRC connection from an old gNB serving WAB-MT to a new gNB serving WAB-MT, where the old and the new gNB serving WAB-MT connect to the same AMF in the 5GC for the WAB-node. Without loss of generality, the old gNB serving WAB-MT can be referred to as source gNB serving WAB-MT, and the new gNB serving WAB-MT can be referred to as target gNB serving WAB-MT. Figure X shows an example of the WAB-node intra-AMF migration procedure.


Figure 4.3.y-1: WAB-node integration procedure
1.	The WAB-MT sends a MeasurementReport message to the source gNB serving WAB-MT. This report is based on a Measurement Configuration the WAB-MT received from the source gNB serving WAB-MT before.
2.  The source gNB serving WAB-MT sends a HANDOVER REQUEST message to the target gNB serving WAB-MT over the Xn interface. 
3.	The target gNB serving WAB-MT performs admission control and provides the new RRC configuration as part of the HANDOVER REQUEST ACKNOWLEDGE message to the source gNB serving WAB-MT. 
4.	The source gNB serving WAB-MT forwards the received RRCReconfiguration message to the WAB-MT.
5.	A random access procedure is performed at the target gNB serving WAB-MT.
6.	The WAB-MT responds to the target gNB serving WAB-MT with an RRCReconfigurationComplete message. 
7.	The target gNB serving WAB-MT triggers the path switch procedure for migration of the WAB-MT, then all the PDU sessions of the WAB-MT are switched to the target path, and all NG-C and NG-U traffic are transported via the target path from/to the MT’s UPF over the PDU sessions.
8.	The target gNB serving WAB-MT sends UE CONTEXT RELEASE message to the source gNB serving WAB-MT after WAB-node migration.
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