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1.	Introduction
New Rel-19 SID on additional topological enhancements for NR was agreed at RAN #102 [1]. One of the objectives in this SID is to identify necessary inter-gNB- and gNB-to-CN signalling to address the support of WAB, with the SA2 coordination as follows:
	…
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.
…



In this contribution, we will discuss the necessary inter-gNB- and gNB-to-CN signalling to support the WAB and provide our view on it.
2.	Discussion
In the ongoing study on architectural enhancements for Rel-19 VMR, the SA2 already captured basic architecture of WAB into TR 23.700-06 [2] as follows:


[bookmark: _CRFigureD_31]Figure 1: Basic WAB architecture for 5GS [2]

As shown in Figure 1, the WAB can consist of a gNB part (i.e., WAB-gNB) and a UE part (i.e., WAB-UE). The WAB-UE establishes the backhaul PDU Session for providing the IP connectivity between the WAB-gNB and the 5GC serving the UE. Based on the backhaul PDU Session provided by the WAB-UE, the WAB-gNB is able to setup the NG-C/NG-U interface and serve the UE. 
According to the SID in RP-234041, the legacy UE should be served by the WAB-gNB without any impact on the UE. Therefore, this means that the WAB-gNB should support the existing gNB functionality specified in TS 38.300 and TS 38.401.
Proposal 1: The WAB-gNB should support the existing gNB functionality specified in TS 38.300 and TS 38.401.

In Rel-18 mobile IAB, since the IAB-node consisting of the IAB-MT and IAB-DU is mounted on vehicles and connected to a stationary IAB-donor, the F1 interface should be enhanced. Unlike the mobile IAB, however, the full gNB functionality of the WAB is mounted on vehicles such as aircrafts. Considering the use case of WAB (e.g., the size of vehicles), our understanding is that there is no clear requirement to support split gNB architecture in WAB. In TR 23.700-06, it is also considered that in this release, CU/DU split of the MWAB-gNB is not supported [2].
Proposal 2: In Rel-19, the CU/DU split of the WAB-gNB is not supported.

According the SID in RP-234041, it is assumed that single-hop backhauling is sufficient for WAB. This means that the serving gNB of the WAB-UE should be a stationary gNB which is capable of providing the backhaul PDU Session. In addition, when the serving gNB of the WAB-UE is changed due to the mobility of vehicles, another WAB-gNB should not be considered as a target node for the WAB-UE. We think that one possible option is to follow the approach in IAB. For example, the gNB may indicate the support of the WAB in SIB, and also provide the WAB node indication to the target gNB during the Handover procedure.
Proposal 3: It is proposed to further discuss how to ensure single-hop backhauling for WAB.

One of the objectives in the SID is to identify necessary inter-gNB- and gNB-to-CN signalling to address the support of WAB. Basically, the WAB-gNB needs to setup the NG interface towards the 5GC serving the UE as in Figure 2. 


Figure 2: Deregistration for WAB-UE or BH PDU Session(s) release when MWAB is de-authorized [3]

The WAB-UE first performs the registration with the serving network. As in IAB, the gNB serving the WAB-UE (i.e., BH-gNB) may indicate the WAB support by using SIB. The WAB-UE selects the BH-gNB and then provides the WAB indication to the AMF serving the WAB-UE (i.e., BH-AMF) via the BH-gNB. Based on the subscription data from the UDM, the BH-AMF checks whether the WAB-UE is authorized to operate as WAB, and then provides the WAB authorization indication to the WAB-UE. We also think that the BH-AMF may indicate to the BH-gNB whether the WAB-UE is allowed to operate as WAB.
Proposal 4: The WAB authorization indication is provided to the WAB-UE.
Proposal 4a: The WAB authorization indication may be provided to the BH-gNB.

If the WAB authorization indication (set to “authorized”) is received, the WAB-UE establishes the backhaul PDU Session used for NG interface. However, in order for the WAB-gNB to perform the NG Setup procedure, the configuration related to NG setup needs to be also provided to the WAB-gNB. We think that the BH-AMF can provide the configuration related to NG setup to the WAB-UE during the Registration procedure as in [4]. Then, the WAB-UE forwards the configuration related to NG setup to the WAB-gNB based on the non-standardized internal interface. As a result, the configuration related to NG setup enables the WAB-gNB to setup the NG-C interface towards a specific AMF serving the UE. 
Proposal 5: The configuration related to NG setup is provided to the WAB-gNB via the WAB-UE.

As in IAB, it is possible that the WAB authorization status is changed (from “authorized” to “not authorized”), e.g. due to subscription data change, location restriction, time restriction. We think that the MBSR operation for the authorization status change can be used as a basis for the WAB. In other words, the BH-AMF sends a UE Configuration Update Command message including the updated authorization status to the WAB-UE. Also, the BH-AMF may indicate to the WAB-UE whether the Deregistration for the WAB-UE is needed or not and/or whether the BH PDU Session is released or not. Therefore, the WAB-gNB triggers the handover or redirection of the UEs served by the WAB based on the updated authorization status. Then, the WAB-UE may initiate the Deregistration procedure or the BH PDU Session Release procedure based on the additional information from the BH-AMF.
Proposal 6: The mobile IAB operation for the authorization status change is used as a basis for the WAB.
Proposal 6a: Based on the updated WAB authorization status, the BH-AMF may provide to the WAB-UE the additional information on whether to perform the Deregistration procedure and/or the BH PDU Session Release procedure.

In addition, it is unclear whether and how the WAB-gNB setups Xn interface with neighbour gNBs. For example, we think that it is possible for the operator to have additional information for WAB (e.g., the travel routes of a vehicle, the location of fixed gNB, and so on). Hence, the operator can decide whether to setup Xn interface between the WAB-gNB and neighbour fixed gNB and to provide the configuration related to Xn Setup to the WAB-gNB. In this case, WAB-gNB can connect to the neighbour gNBs via the backhaul IP connectivity provided by the PDU Sessions for Xn interface. If there is Xn interface between WAB-gNB and neighbour gNBs, the WAB-gNB can more quickly move the connected UEs to other cells under neighboring gNB.
Proposal 7: It is proposed to further discuss whether and how the WAB-gNB performs Xn Setup procedure with the neighbour gNBs through the backhaul PDU Session.


3.	Conclusion
In this contribution, we focused on the open issues on the necessary inter-gNB- and gNB-to-CN signalling to support the WAB and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The WAB-gNB should support the existing gNB functionality specified in TS 38.300 and TS 38.401.
Proposal 2: In Rel-19, the CU/DU split of the WAB-gNB is not supported.
Proposal 3: It is proposed to further discuss how to ensure single-hop backhauling for WAB.
Proposal 4: The WAB authorization indication is provided to the WAB-UE and the BH-gNB, respectively.
Proposal 4a: The WAB authorization indication may be provided to the BH-gNB.
Proposal 5: The configuration related to NG setup is provided to the WAB-gNB via the WAB-UE.
Proposal 6: The mobile IAB operation for the authorization status change is used as a basis for the WAB.
Proposal 6a: Based on the updated WAB authorization status, the BH-AMF may provide to the WAB-UE the additional information on whether to perform the Deregistration procedure and/or the BH PDU Session Release procedure.
Proposal 7: It is proposed to further discuss whether and how the WAB-gNB performs Xn Setup procedure with the neighbour gNBs through the backhaul PDU Session.
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