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[bookmark: _Ref528762725][bookmark: OLE_LINK1][bookmark: OLE_LINK2]1 Introduction
In the last RAN3 meeting [1], following agreements were achieved for WAB:
	The study focuses on the use of WAB-MT´s PDU session via NR Uu as backhaul of WAB gNB. Other options for the backhaul (including non-3GPP radio technology) are not precluded but not a part of the study.
It is agreed that the study is focused on NR-Uu backhaul
The WAB-MT may connect to a public PLMN or an SNPN.
The WAB-gNB may connect to a public PLMN or an SNPN.
It is out of the study´s scope that a WAB gNB serves an IAB-MT and a Mobile IAB-MT
The WAB-MT supports at least a subset of UE functionalities.
The NR-Uu backhaul link does not include the IP layer. The IP layer is included in the NG-U and NC-C. Amend Figure X.Y.3 by correcting the dashed vertical lines.
The scope of the study is limited to PDU Session Backhauling. Other options are not precluded but not treated in this study.
For Figure X.Y removing the white box and making the IP bold line to terminate at the WAB box.
To be continued: discuss RAN related aspects of the two MWAB-node-mobility scenarios identified by SA2


In this contribution, we will continue to discuss the impact of WAB mobility.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]2 Discussion
2.1 WAB operation aspects
As the TP [2] on WAB architecture, a WAB-gNB may broadcast an ID of PLMN 2 that is different or the same to the PLMN 1 which serves the WAB-MT, which means two PLMNs are involved, i.e., PLMN1 that serves the WAB-MT and PLMN 2 that serves the UE connecting with the WAB-gNB.
To operate as a WAB-node, following steps are necessary:
1. WAB-MT connects to network of PLMN 1. The WAB-MT needs to first register to a PLMN 1. The AMF serving the WAB-MT in PLMN 1 can authorize the WAB-MT and provides the authorization result indication to the WAB-MT.
For WAB-MT authorization, the WAB-MT can be preconfigured with dedicated S-NSSAI(s) associated with the WAB operation. The WAB-MT includes the S-NSSAIs in RRCSetupComplete message. The S-NSSAI indicator can be used for indicating the WAB operation and for AMF selection for the WAB-MT. With the S-NSSAI indicator conveyed via the initial UE message to 5GC, the AMF can authorize the WAB-node’s right to operate.
2. BH PDU session establishment for WAB-MT. The successful authorization will trigger the WAB-gNB to attempt connecting with the OAM which manages the PLMN 2 serving UEs. The address of OAM can be pre-configured in WAB-node. Then, the trigger of connecting to OAM will make the WAB-MT establish a BH PDU session. The IP address that WAB-gNB uses for OAM connection is allocated by the BH PDU session.
3. NG interface setup of WAB-gNB in PLMN 2. After the OAM connection is set up for WAB-gNB, the WAB-gNB can obtain configurations to operate as a RAN-node for PLMN 2. The configurations include the necessary parameters for WAB-gNB’s cell, such as the radio resource, broadcast information, PCI and the AMF(s) with which the WAB-gNB needs to set up NG interface in PLMN 2. The OAM can trigger the WAB-gNB to set up NG interface, the trigger may lead to the WAB-MT to establish a new BH PDU session or modify the BH PDU session for OAM connection. The IP address that WAB-gNB uses for NG setup is allocated by the new/modified BH PDU session.
Due to mobility of WAB-node, some configurations would associate with WAB-node’s location, especially the Cell ID, PCI and TAC of the WAB-gNB’s cell as well as the address of AMF(s) which WAB-gNB should connect. The OAM can provide the configurations mapping to the location of WAB-node. Basically, the location of WAB-node can be represented by the serving cell of WAB-MT. However, if PLMN 2 is different to PLMN1, the OAM for PLMN 2 may be not aware of the serving cell in PLMN1 for WAB-MT, so the location of WAB-node would be represented by some other geographical information.
[bookmark: _Hlk166094311]Proposal 1: The steps for WAB-node to operate include following,
· WAB-MT connects to network of PLMN 1,
· BH PDU session establishment for WAB-MT,
· NG interface setup between WAB-gNB and AMF for UEs in PLMN 2 which can be the same or different with PLMN1.
Proposal 2: WAB-MT can be preconfigured with dedicated S-NSSAI(s) associated with the WAB operation. The WAB-MT includes the S-NSSAI(s) in RRCSetupComplete message for AMF selection and WAB-MT authorization.
Proposal 3: OAM for WAB-gNB can provide the configurations mapping to location of WAB-node, including Cell ID, PCI and TAC used for the WAB-gNB’s cell as well as the address of AMF(s) for UEs with which the WAB-gNB should set up NG interface.
2.2 Service continuity for UE served by WAB
According to TR 23.700-06v0.3.0 [3], SA2 identified several key issues required to support WAB including the issue of service continuity when UEs are served by WAB. This issue targets to the case where the moving vehicles are equipped with WAB and the UEs on the vehicles are served continuously by the WAB-node, there are two scenarios to be studied:
	-    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.





On scenario A, during the WAB-node’s movement, TAC and/or Cell ID broadcasted by the WAB-gNB’s cell need to reflect the geographic location. Thus, TAC and/or Cell ID of WAB-node may be changed although UEs continuously camp or connect to the same WAB-node. PCI of the WAB-gNB’s cell would also be changed, e.g., for avoiding PCI collision with neighbouring cells during the WAB-node movement. Two cases can be considered:
· PCI of the WAB-gNB’s cell is not changed. In this case no UE handover is involved. If TAC and/or Cell ID of WAB-gNB’s cell is also changed, the WAB-gNB needs to modify SIB1 of the WAB-gNB’s cell for the new TAC and/or Cell ID, which may trigger mobility registrations of UEs when the new TAC is not in the TAI lists. 
· PCI of WAB-gNB’s cell is changed. Intra-WAB-gNB handover should be conducted for UEs served by WAB-gNB. Also, the UE may need to perform mobility registration if TAC is changed and the new TAC is not in the TAI list.
[bookmark: _Hlk165931041]Proposal 4: On scenario A where AMF of UEs served by WAB-node does not change during the WAB-node movement, PCI, Cell ID or TAC of WAB-gNB’s cell may be changed. If PCI of WAB-gNB’s cell is changed, intra-gNB handover should be conducted to UE.
[bookmark: _Hlk165989206]On scenario B, TAC and/or Cell ID of WAB-node may be changed and UE may need to perform mobility registration. Due to the change of AMF serving the UEs, the context of UEs should be relocated from the source AMF to the target AMF. Also, the UE-associated NGAP logical connection should be set up between the target AMF and the WAB-gNB for connected UEs. For UEs in connected mode, preparation procedure of NG-based handover would be the most straight-forward way to achieve that: 
[bookmark: _Hlk165989914]When the AMF serving UEs must be changed, the WAB-gNB can initiate NG-based handover preparation for UE to the source AMF via HANDOVER REQUIRED message in which the handover target is set to itself; then the source AMF selects the target AMF for UE and create UE context towards the target AMF; and the target AMF sends a HANDOVER REQUEST message to the WAB-gNB so that the UE-associated NGAP logical NG connection can be established between the target AMF and the WAB-gNB. To reuse the legacy NG-based handover preparation, the WAB-node should keep NG connection with both source and target AMFs.
Since AMF is changed for UE, security context must be updated to UE. Thus, UE handover should be performed (i.e., UE receives RRCReconfiguration message with reconfigurationWithSync). Similar with scenario A, there are two cases:
· PCI of WAB-gNB’s cell is also changed, WAB-gNB conducts inter-cell handovers to UEs.
· PCI of WAB-gNB is not changed, WAB-gNB conducts intra-cell handovers to UEs.


Figure 1 Illustration on Scenario B
Proposal 5: On scenario B, when AMF of UEs served by WAB-node must be changed, 
· WAB-gNB should keep NG connection with both source and target AMFs, 
· NG-based handover preparation is initiated by the WAB-gNB to change AMF for the UEs,
· The WAB-gNB should conduct handover to UEs.
2.3 Inter-gNB neighbour relationship
Due to the mobility of WAB-node, the WAB-node would move into/out of an area randomly. The trajectory of WAB-node is not predictable. Thus, gNBs or other WAB-nodes would observe a WAB-gNB’s cell as a neighbour cell occasionally. And the disappear of WAB-gNB’s cell is occasional too. The situation is the same for neighbour cells of the WAB-node. It’s hard to discover the WAB-gNB’s cell and therefore necessary to discuss the issue on how to manage the neighbour relationship with regard to WAB-node.
When the WAB-node is moving around and the WAB-MT is connecting with a gNB serving WAB-MT, the WAB-gNB’s cell would appear as the neighbour cell to the serving gNB’s cells, or it may also appear as the neighbour cell to the serving gNB’s neighbour gNBs, and vice versa. If the WAB-gNB can set up Xn interface with the gNB serving the co-located WAB-MT, the WAB-gNB’s cell can establish neighbour relationship with its neighbour cells through the WAB-gNB exchanging cell information with the gNB serving the WAB-MT. In other words, in that case the gNB serving WAB-MT and the serving gNB’s neighbour gNBs can discover the WAB-gNB’s cell easily, and the WAB-gNB can discover its neighbour cells as well.
Take following picture as an example: When WAB-node1 moves between area of gNB A and area of gNB B, WAB-gNB1’s cell would appear as neighbour cell to Cell A and Cell B, and it appears as neighbour cell to the cell provided by WAB-gNB3 whose co-located WAB-MT is served by gNB A, and it appears as neighbour cell to the cell provided by WAB-gNB2 whose co-located WAB-MT is served by gNB B, and vice versa. If WAB-gNB1 sets up Xn interface with gNB A, Cell A and Cell B can be discovered by WAB-gNB1, WAB-gNB3’s cell can be discovered by WAB-gNB1 if WAB-gNB3 sets up Xn interface with gNB A, also, WAB-gNB2’s cell can be discovered by WAB-gNB1 if WAB-gNB2 sets up Xn with gNB B.


Figure 2 Example of neighbour relationship for WAB
Proposal 6: For neighbour relationship between a WAB-gNB’s cell and its neighbours, the WAB-gNB can set up Xn interface with gNB serving the co-located WAB-MT and exchange cell information.
[bookmark: _Hlk166097758]Based on the WAB architecture, BH PDU session set up for WAB-MT can be used for backhauling traffic of Xn for the co-located WAB-gNB.
2.4 Whether WAB-gNB serves (m)IAB-MT
As the TP [2] captured, a WAB-gNB cannot serve WAB-MT(s). But this sentence allows the option that a WAB-gNB can serve an IAB-MT or a mobile IAB-MT. 
In our view, if a WAB-gNB can serve (m)IAB-MT, the architecture for (m)IAB system will be changed and the stage-3 specs for (m)IAB will be impacted too, which is not assumed compatible to the former releases. That would probably complex the specification for WAB too. In R18 mobile IAB, a mobile IAB-node serving another (m)IAB-MT is not supported, which proves that the use case for a mobile WAB-node to serve (m)IAB-MT is not justified either. So, it is proposed a WAB-gNB does not serve (m)IAB-MTs.
Proposal 7: It is out of study scope that a WAB-gNB serves (m)IAB-MTs.
3 Conclusion
In the previous sections we made the following proposals:
Proposal 1: The steps for WAB-node to operate include following,
· WAB-MT connects to network of PLMN 1,
· BH PDU session establishment for WAB-MT,
· NG interface setup between WAB-gNB and AMF for UEs in PLMN 2 which can be the same or different with PLMN1.
Proposal 2: WAB-MT can be preconfigured with dedicated S-NSSAI(s) associated with the WAB operation. The WAB-MT includes the S-NSSAI(s) in RRCSetupComplete message for AMF selection and WAB-MT authorization.
Proposal 3: OAM for WAB-gNB can provide the configurations mapping to location of WAB-node, including Cell ID, PCI and TAC used for the WAB-gNB’s cell as well as the address of AMF(s) for UEs with which the WAB-gNB should set up NG interface.
Proposal 4: On scenario A where AMF of UEs served by WAB-node does not change during the WAB-node movement, PCI, Cell ID or TAC of WAB-gNB’s cell may be changed. If PCI of WAB-gNB’s cell is changed, intra-gNB handover should be conducted to UE.
Proposal 5: On scenario B, when AMF of UEs served by WAB-node must be changed, 
· WAB-gNB should keep NG connection with both source and target AMFs, 
· NG-based handover preparation is initiated by the WAB-gNB to change AMF for the UEs,
· The WAB-gNB should conduct handover to UEs.
Proposal 6: For neighbour relationship between a WAB-gNB’s cell and its neighbours, the WAB-gNB can set up Xn interface with gNB serving the co-located WAB-MT and exchange cell information.
Proposal 7: It is out of study scope that a WAB-gNB serves (m)IAB-MTs.
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5 Annex (TP to TR 38.799)
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>Start of Changes<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
4	Wireless Access and Backhaul (WAB)
4.1	General
The study is based on the following requirements:
· The WAB-node includes a gNB component (WAB-gNB) and an MT component (WAB-MT).
· The WAB-gNB is based on the gNB functionality specified in TS 38.300 [x] and TS 38.401 [y]. 
· The CU-DU split of the WAB-gNB is not considered in this study.
· The WAB-MT supports at least a subset of UE functionalities.
· The NR Uu is used for the radio link between WAB-gNB and the served UEs. 
· The NR Uu radio link between the WAB-gNB and the served UEs does not use NTN.
· The study focuses on NR-Uu backhaul.
· In-band scenario for access and backhaul is not precluded to be studied.
· The study precludes the scenario where the access and the backhaul are in-band while the backhaul uses NTN.
· The study focuses on the use of WAB-MT´s PDU session via NR Uu as backhaul of WAB-gNB. Other options for the backhaul (including non-3GPP radio technology) are not precluded but are not a part of the study.
· A WAB-gNB cannot serve WAB-MT(s) nor (m)IAB-MT(s).
· The study includes a scenario where the WAB-gNB and the WAB-MT connect to the same PLMN or to different PLMNs.
· The WAB-MT may connect to a public PLMN or an SNPN.
· The WAB-gNB may connect to a public PLMN or an SNPN. 
· Legacy UEs can connect to the WAB-gNB. There are no WAB-specific enhancements for UEs that connect to the WAB-gNB.
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>Next of Change<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
4.3	Operational aspects
A WAB-node performs following steps before operation:
-	WAB-MT connects to network for WAB-MT of PLMN 1,
-	BH PDU session establishment for WAB-MT,
-	NG interface setup between WAB-gNB and AMF for UEs in PLMN 2 which can be the same or different with PLMN1.
WAB-MT can be preconfigured with dedicated S-NSSAI(s) associated with the WAB operation. During the RRC connection setup procedure, the WAB-MT includes the S-NSSAI(s) in RRCSetupComplete message for AMF selection and WAB-MT authorization.
OAM for WAB-gNB can provide the configurations mapping to location of WAB-node, including Cell ID, PCI and TAC used for the WAB-gNB’s cell as well as the address of AMF(s) for UEs with which the WAB-gNB should set up NG interface.
During WAB-node’s mobility, when AMF of UEs served by the WAB-node must be changed, the WAB-gNB should keep NG connection with both source and target AMFs of UEs, NG-based handover preparation is initiated by the WAB-gNB to change AMF for the UEs, and the WAB-gNB should conduct handover to UEs.
For neighbour relationship between a WAB-gNB’s cell and its neighbours, the WAB-gNB can set up Xn interface with the gNB serving the co-located WAB-MT and exchange cell information with the gNB serving the WAB-MT.
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>End of Changes<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
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