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1	Introduction
The progress made for WAB in the RAN3#123bis meeting is shown below [1]:
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).
· 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.
And the following issue is still open according to [2] .
To be continued: discuss RAN related aspects of the two MWAB-node-mobility scenarios identified by SA2 
This contribution mainly dicusses on the procedures related to the WAB-node.
2	Discussion
2.1	WAB-node integration
During the integration of an IAB-node or a mobile IAB-node, the MT functionality will add IAB/mobile IAB indication in RRC signaling to help the donor-gNB to select a proper serving AMF. In our opinion, this solution could also be applied for the WAB-node. The early WAB-node indication from the WAB-MT via RRC will be helpful for the gNB serving theWAB-MT to select a proper AMF which supports the WAB-node during the initial access procedure.  It will be benifitial for the WAB-node to access the appropriated serving network at the very beginning, otherwise the AMF re-allocation needs to be performed, and will cause delay for the WAB-node integration procedure. The definition of the WAB-node indication is FFS on using explicit IE or using WAB-node specific S-NSSAI since it is more related to stage 3 impacts. 
Observation 1: The early WAB-node indication via RRC will be helpful for the gNB serving the WAB-MT to select a proper AMF for the WAB-node.
WAB-MT sends WAB-node indication via RRC to the gNB serving the WAB-MT during the initial access procedure, then a proper AMF which supports the WAB-node will be selected. FFS on using explicit IE or using WAB-node specific S-NSSAI as the indication.
[bookmark: _Hlk162254622]The WAB-node requires the WAB-MT to establish at least one PDU session to provide backhaul transmission of OAM connectivity, control-plane data or user-plane data for the WAB-gNB. Hence, it is necessary for the WAB-MT to establish a default PDU session for transmitting the OAM/NG-C/Xn-C traffic after it accesses the network. As for transmitting the NG-U data of the WAB-gNB, it is feasible that the WAB-MT re-uses the established default PDU session, or, the WAB-MT may request to establish a new PDU session. It is proposed that,
WAB-MT needs to establish a default PDU session for transmitting the OAM/NG-C/Xn-C traffic after it accesses the network.
WAB-MT can re-use the established default PDU session, or request to establish a new PDU session for transmitting the NG-U data of the WAB-gNB.
Based on above understanding, the key steps of WAB-node integration procedure are shown below.


Fig.1 WAB-node integration procedure
Phase 1: WAB-MT setup. The WAB-MT of a WAB-node connects to the network in the way as a UE by performing RRC connection setup procedure with gNB serving the WAB-MT, authentication with the 5GC for WAB-MT. During the initial access procedure, the WAB-MT can provide WAB-node indication to help the gNB serving the WAB-MT to select a propoer serving AMF. After the WAB-MT is authorized, the WAB-MT can establish a default PDU session for the backhaul transmission of OAM connectivity, control-plane traffic or user-plane traffic. 
Phase 2: WAB-gNB initialization. In this phase, OAM can provide the WAB-gNB with the initial configuration to act as a NG-RAN node.
Phase 3-1: NG connection setup. The WAB-gNB can initiate NG setup procedure towards the AMF(s) serving the UE.
Phase 3-2: Xn connection setup. The WAB-gNB can initiate Xn setup procedure towards the neighbouring NG-RAN node(s), including the WAB-donor and/or other NG-RAN node(s). 
[bookmark: _Hlk162216006]Agree the WAB-node integration procedure, including the key steps of WAB-MT setup, WAB-gNB initialization, NG connection setup and Xn connection setup.
2.2	WAB-node authorization
2.2.1 How to perfrom authorization for WAB-node
According to the following agreements achieved in the last RAN3 meeting, the WAB-MT and the WAB-gNB may connect to different PLMNs/SNPNs. In this case, it is intuitive that the authorization for the WAB-MT and authorization for the WAB-gNB are performed separately, i.e., the WAB-MT is authenticated and authorized by the 5GC serving the WAB-MT, while the WAB-gNB is authorized by the network it connects to.
· 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. 
In case the WAB-MT and WAB-gNB connect to different PLMNs/SNPNs, the authorization for the WAB-MT and authorization for the WAB-gNB are performed separately, i.e., the WAB-MT is authenticated and authorized by the 5GC serving the WAB-MT, while the WAB-gNB is authorized by the network it connects to.
2.2.2 How to handle WAB-node if not authorized
Since the authorization for the WAB-MT and WAB-gNB should be performed separately, we also need to consider two cases for the non-authorized handling, i.e., one case is WAB-MT becomes not authorized and another case is WAB-gNB is not authorized. 
On one hand, the WAB-MT cannot continue to provide backhaul transmission for the WAB-gNB when the WAB-MT becomes non-authorized, so that the UP resources for the established PDU session(s) should be released. On the other hand, if the WAB-gNB is non-authorized, the WAB-gNB should not work as a gNB, e.g., the WAB-gNB needs to handover the UEs to other gNB, or release the NG/Xn connection. Under this circumstance, it is meaningless for the WAB-MT to maintain the UP resources because there is no CP/UP traffic from the WAB-gNB. Hence, the WAB-MT is required to inform the 5GC serving the WAB-MT of the de-authorization status of the WAB-gNB in time, then the UP resources for the established PDU session(s) of WAB-MT can be released. 
The UP resources for the established PDU session(s) should be released if the WAB-MT/WAB-gNB is non-authorized.
The WAB-MT informs the 5GC serving the WAB-MT of the de-authorization status of the WAB-gNB in time.
2.3	WAB-node mobility


Fig.2 WAB-node mobility
[bookmark: _Hlk162981199]Fig.2 demonstrates the movement of the WAB-node. Since the WAB-gNB provides the access link to the UE on the vehicle, this UE can always connect to the same WAB-gNB cell unless the PCI update is performed for the serving WAB-gNB cell. For the latter case, the WAB-gNB needs to hand over this UE to the new WAB-gNB cell due to the PCI update of the old WAB-gNB cell.
Observation 2: The UE on the vehicle can always connect to the same WAB-gNB cell unless the PCI update is performed for the serving WAB-gNB cell during the WAB-node mobility.
We can see that the WAB-MT’ 5GC may be changed during the handover procedure for the WAB-MT, like from the WAB-MT’s 5GC 1 to the WAB-MT’s 5GC 2. After the successful handover execution, the DL data path of the ongoing PDU session(s) should be switched to the gNB 2, which includes the PDU session for the backhaul transmission of the WAB-gNB’s NG interface. Then the NG-C/NG-U traffic of the WAB-gNB can be transferred via the PDU session(s) setted up for the backhaul at the target gNB serving the WAB-MT (e.g., gNB 2) to the new WAB-MT’s UPF (e.g., WAB- MT’s UPF in WAB-MT 5GC 2), and subsequently can be routed via IP packets to the UE’s 5GC if the UE’s 5GC does not change during the moving of WAB-node. However, no handover is needed for the UE. In another word, the WAB-node’ mobility is transparent to the UE served by the WAB-gNB if the UE’s 5GC does not change.
Observation 3: During the WAB-node’s mobility, the backhauling of WAB-gNB’s NG interface is switched to the new path at the target WAB-donor.
[bookmark: _Hlk163032789]If UE’s CN does not change during the moving of WAB-node, the WAB-node’s mobility is transparent to the UE served by the WAB-gNB.  
Currently the AMF re-allocation occurs during the N2-based handover procedure or mobility registration update. For the case that the UE’s CN changes during the moving of WAB-node, if the AMF re-allocation is triggered by the N2-handover scenario, it is necessary for the WAB-gNB to construct two gNBs for the UE served by handover. This manner needs to be further checked whether the two gNBs can coexisted in the same WAB-node. However, if the AMF re-allocation is initiated using the mobility registration update procedure for the UEs served by the WAB-gNB, no extra RAN impact is forseen. 
If UE’s CN changes during the moving of WAB-node, the UE served by WAB-node should perform mobility registration update to enable the AMF re-allocation.
The WAB-node mobiliy brings about the dynamic change of the neighboring cells/gNBs for the WAB-gNB correspondingly. Thus, it is essential for the WAB-gNB to update the neighboring relations timely in order to support the UE mobility via the Xn connection. One effective way is that the gNB serving the WAB-MT can determine the neighboring relationships for the WAB-gNB based on its own neighboring relationships, and then can provide it to the WAB-node via RRC signalling or Xn signalling.  
[bookmark: _Hlk166228927]During the mobility of WAB node, the neighboring relationships for the WAB-gNB can be provided to the WAB-node by the gNB serving the WAB-MT.  
2.4	Resource multiplexing for WAB-node
About the objective “Study signalling enhancements on resource multiplexing for WAB”, we can investigate the IAB resource multiplexing for some insights. 
For the IAB-node, the IAB-donor can configure the IAB-DU with the radio resource configuration of a child node for the purpose of resource multiplexing between the IAB-MT and the IAB-DU. And the Xn interface also supports the IAB Resource Coordination procedure which is to exchange the semi-static radio resource configuration pertaining to a boundary IAB-node and/or its parent node, between the F1-terminating IAB-donor and the non-F1-terminating IAB-donor of a boundary IAB-node. 
[bookmark: _Hlk163394374]When it comes to the WAB-node, there is no F1 interface between the WAB-gNB and the gNB serving the WAB-MT. Moreover, there is no child node for the WAB node. But it is still possible to allow the WAB-gNB and the gNB serving the WAB-MT to coordinate on the resource configuration to avoid the conflict on the scheduling for the WAB-MT and the scheduling for the UE served by WAB-gNB. Xn signalling can be considered since we think the WAB-gNB can establish Xn interface towards the gNB serving the WAB-MT. The WAB-gNB can report its resource configuration to the gNB serving the WAB-MT, and the gNB serving the WAB-MT can modify the resource configuration for the WAB-gNB. New procedure needs to be defined in Xn, and the detailed design can use the IAB Resource Coordination procedure as the baseline.
It is proposed that, 
[bookmark: _Hlk165902392]RAN3 to study Xn signalling for WAB-node resource coordination and to take the IAB Resource Coordination procedure as a start point.
Furthermore, as the Rel-18 introduced the cell DTX/DRX mechanism, the serving cell of the WAB-MT may be configured cell level DTX/DRX. It is meaningful the WAB-gNB set its own cells’ DTX/DRX referring to the serving cell’s DTX/DRX, e.g., it would be beneficial for the energy saving and reducing the storage cost that the WAB-gNB’s cells also turn to inactive when the seving cell becomes inactive. Since the cell DTX/DRX pattern is activated by L1 signalling, reporting and configuring via Xn looks not time efficient for such dynamics, and it is reasonable the WAB-gNB directly set its cells’ DTX/DRX pattern and/or activation status according to that of the serving cell. It is proposed,
The WAB-gNB determines the cell DTX/DRX based on the WAB-MT serving cell DTX/DRX.

3	Conclusion
This paper provides other issues for the WAB-node. The observations and proposals are as follows:
Observation 1: The early WAB-node indication via RRC will be helpful for the gNB serving the WAB-MT to select a proper AMF for the WAB-node.
Observation 2: The UE on the vehicle can always connect to the same WAB-gNB cell unless the PCI update is performed for the serving WAB-gNB cell during the WAB-node mobility.
Observation 3: During the WAB-node’s mobility, the backhauling of WAB-gNB’s NG interface is switched to the new path at the target WAB-donor.
WAB-node integration
1. WAB-MT sends WAB-node indication via RRC to the gNB serving the WAB-MT during the initial access procedure, then a proper AMF which supports the WAB-node will be selected. FFS on using explicit IE or using WAB-node specific S-NSSAI as the indication.
1. WAB-MT needs to establish a default PDU session for transmitting the OAM/NG-C/Xn-C traffic after it accesses the network.
1. WAB-MT can re-use the established default PDU session, or request to establish a new PDU session for transmitting the NG-U data of the WAB-gNB.
1. Agree the WAB-node integration procedure, including the key steps of WAB-MT setup, WAB-gNB initialization, NG connection setup and Xn connection setup.
WAB-node authorization
1. In case the WAB-MT and WAB-gNB connect to different PLMNs/SNPNs, the authorization for the WAB-MT and authorization for the WAB-gNB are performed separately, i.e., the WAB-MT is authenticated and authorized by the 5GC serving the WAB-MT, while the WAB-gNB is authorized by the network it connects to.
1. The UP resources for the established PDU session(s) should be released if the WAB-MT/WAB-gNB is non-authorized.
1. The WAB-MT informs the 5GC serving the WAB-MT of the de-authorization status of the WAB-gNB in time.
WAB-node mobility
1. If UE’s CN does not change during the moving of WAB-node, the WAB-node’s mobility is transparent to the UE served by the WAB-gNB.  
1. If UE’s CN changes during the moving of WAB-node, the UE served by WAB-node should perform mobility registration update to enable the AMF re-allocation.
1. During the mobility of WAB node, the neighboring relationships for the WAB-gNB can be provided to the WAB-node by the gNB serving the WAB-MT.  
Resource multiplexing for WAB-node
1. RAN3 to study Xn signalling for WAB-node resource coordination and to take the IAB Resource Coordination procedure as a start point.
1. [bookmark: _Toc423020280]The WAB-gNB determines the cell DTX/DRX based on the WAB-MT serving cell DTX/DRX.
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Editor Note: 
- Impact of WAB mobility within an existing RAN (e.g., inter-gNB neighbour relations).
- Inter-gNB- and gNB-to-CN signalling to address the support of WAB.
4.3.A1	WAB-node Intergration procedure


Figure X.A1.1 WAB-node integration procedure
Phase 1: WAB-MT setup. The WAB-MT of a WAB-node connects to the network in the way as a UE by performing RRC connection setup procedure with gNB serving the WAB-MT, authentication with the 5GC for WAB-MT. During the initial access procedure, the WAB-MT can provide WAB-node indication to help the gNB serving the WAB-MT to select a propoer serving AMF. After the WAB-MT is authorized, the WAB-MT can establish a default PDU session for the backhaul transmission of OAM connectivity, control-plane traffic or user-plane traffic. 
Phase 2: WAB-gNB initialization. In this phase, OAM can provide the WAB-gNB with the initial configuration to act as a NG-RAN node.
Phase 3-1: NG connection setup. The WAB-gNB can initiate NG setup procedure towards the AMF(s) serving the UE.
Phase 3-2: Xn connection setup. The WAB-gNB can initiate Xn setup procedure towards the neighbouring NG-RAN node(s), including the WAB-donor and/or other NG-RAN node(s). 
4.3.A2	WAB-node authorization 
In case the WAB-MT and WAB-gNB connect to different PLMNs/SNPNs, the authorization for the WAB-MT and authorization for the WAB-gNB are performed separately, i.e., the WAB-MT is authenticated and authorized by the 5GC serving the WAB-MT, while the WAB-gNB is authorized by the network it connects to.
If the WAB-MT/WAB-gNB is not authorized, the UP resources for the established PDU session(s) of the WAB-MT should be released. To achieve this, the WAB-MT’s CN should be aware of the non-authorized status of the WAB-gNB from the WAB-MT.
4.3.A3	WAB-node mobility 
Figure 4.3.A3 demonstrates the movement of the WAB-node. Since the WAB-gNB provides the access link to the UE on the vehicle, this UE can always connect to the same WAB-gNB cell unless the PCI update is performed for the serving WAB-gNB cell. For the latter case, the WAB-gNB needs to hand over this UE to the new WAB-gNB cell due to the PCI update of the old WAB-gNB cell.


Figure 4.3.A3 WAB-node mobility
During the WAB-node’s mobility, the backhauling of WAB-gNB’s NG interface is switched to the new path at the target WAB-donor. If UE’s CN does not change during the moving of WAB-node, the WAB-node’s mobility is transparent to the UE served by the WAB-gNB. If UE’s CN changes during the moving of WAB-node, the UE served by WAB-node should perform mobility registration update to enable the AMF re-allocation. During the mobility of WAB node, the neighboring relationships for the WAB-gNB can be provided by the gNB serving the WAB-MT.
4.3.A4	Resource multiplexing 
To avoid the conflict on the scheduling for the WAB-MT and the scheduling for the UE served by WAB-gNB, WAB-gNB and the gNB serving the WAB-MT can coordinate on the resource configuration using Xn signalling.
In addition, if the WAB-node and the gNB serving the WAB-MT supports cell DTX/DRX, The WAB-gNB determines the cell DTX/DRX based on the WAB-MT serving cell DTX/DRX.
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