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1. Introduction
A new SID of additional topological enhancements for NR [1] has been approved, and the following objectives shall be discussed for supporting of WAB in Rel-19.
	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, we will discuss the potential issues or enhancements for WAB.
2. Discussion
As captured in the SID of additional topological enhancements for NR [1], the architecture and protocol stack of supporting WAB shall be studied in R19. The basic framework for WAB from contribution in [2] is shown in Figure 1.
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Figure 1: The basic framework of WAB from contribution [2].
It’s expected that WAB-node has full gNB functionality, backhauling of data over NG and Xn interface should be supported. Some potential issues should be considered for supporting user plane and control plane data transmission for WAB, and the TP in the Annex can be adopted in the TR for WAB.
· The architecture should limit the number of backhaul hops. It is expected that single-hop backhauling is sufficient, e.g., for simplicity reason.
· BH PDU session (i.e., PDU session between WAB-MT and BH UPF) shall be setup for backhauling. From our understanding, PDU session is used for user plane data only. How the control plane data (e.g., NGAP message between WAB-node and AMF) is transmitted over the backhaul link should be further discussed. One alternative is to forward it as user plane data over BH PDU session. Another alternative is to use the control plane connection of WAB-MT to provide more reliable transmission over NR Uu interface, and then forward the control plane data to UE’s 5GC.
· UE (or gNB part of WAB-node) and WAB-MT (or its parent node) may connect to different 5GCs. After backhauling of UE data (e.g., NAS message or user plane data) over BH PDU session, the BH UPF still needs to route it to the UE’s AMF/ UPF. From our understanding, maybe IP-based routing is a suitable way to implement it. 
· To support UE mobility and other functionalities, Xn interface between WAB-node and other RAN nodes should also be considered. We think not only Xn interface between WAB-node and its parent node, but also Xn interface between WAB-node and RAN nodes other than parent node should be considered. 
· WAB-node is responsible for mapping UE data and NG/Xn data to radio bearers between WAB-MT and its parent node. How to differentiate these data by considering their QoS requirements, and how the mapping is implemented should be discussed. Furthermore, coordination with RAN2 may be required.
Proposal 1: RAN3 to consider some potential issues when designing the architecture and protocol stack for WAB:
- The architecture should limit the number of backhaul hops.
- BH PDU session (i.e., PDU session between WAB-MT and BH UPF) shall be setup for backhauling
- UE (or gNB part of WAB-node) and WAB-MT (or its parent node) may connect to different 5GCs
- To support UE mobility and other functionalities, Xn interface between WAB-node and other RAN nodes should also be considered
- WAB-node is responsible for mapping UE data and NG/Xn data to radio bearers between WAB-MT and its parent node

Similar to IAB Node Indication IE applied to the IAB node, a WAB Node Indication IE may be introduced to indicate the target RAN node that the corresponding procedure is for a WAB-MT / WAB-node, for example, during the procedure of Handover Preparation, Retrieve UE Context or S-NG-RAN node Addition Preparation. Furthermore, since a specific BH PDU session should be setup for a WAB-MT/WAB-node, BH PDU Session Indication IE may be introduced to let the target RAN know that a BH PDU Session should be setup for the WAB-MT/WAB-node.
Proposal 2: RAN3 considers introducing WAB Node Indication IE and/or BH PDU Session Indication IE for WAB-MT/WAB-node.

To support DC or mobility of WAB-MT, RAN nodes may consider to exchange the following WAB-related information with each other:
· WAB support indication for a cell. Based on it, the RAN node can determine whether to choose the corresponding cell as a candidate target cell or candidate secondary cell for WAB-MT.
· The information of cells served by the WAB-node, e.g., cell ID, cell resource configuration, or multiplexing information. 
· The information of cells served by the parent node of WAB-node.
The RAN nodes (e.g., parent node) may take this information into account for scheduling, resource coordination, or resource multiplexing.
Proposal 3: RAN3 to consider necessary information exchanged between RAN nodes to support DC or mobility of WAB-MT.

A WAB-node may serve one or more cells and all the data scheduled by the cells shall be aggregated on WAB-MT, the link between WAB-MT and its parent node is highly likely to be the bottleneck for data transmission, and congestion may happen if the data load is huge. Hence, flow control for WAB-MT should be considered to improve user experience. For example, the traffic load/estimated traffic load of the cell served by a WAB-node may be reported to its parent node.
Proposal 4: Flow control for WAB-MT should be considered to avoid congestion on the link between WAB-MT and its parent node.

Summary
[bookmark: OLE_LINK3]This contribution provides our analysis on potential enhancements for WAB, and has the following proposals:
Proposal 1: RAN3 to consider some potential issues when designing the architecture and protocol stack for WAB.
- The architecture should limit the number of backhaul hops.
- BH PDU session (i.e., PDU session between WAB-MT and BH UPF) shall be setup for backhauling
- UE (or gNB part of WAB-node) and WAB-MT (or its parent node) may connect to different 5GCs
- To support UE mobility and other functionalities, Xn interface between WAB-node and other RAN nodes should also be considered
- WAB-node is responsible for mapping UE data or NG/Xn data to radio bearers between WAB-MT and its parent node
Proposal 2: RAN3 considers introducing WAB Node Indication IE and/or BH PDU Session Indication IE for WAB-MT/WAB-node.
Proposal 3: RAN3 to consider necessary information exchanged between RAN nodes to support DC or mobility of WAB-MT.
Proposal 4: Flow control for WAB-MT should be considered to avoid congestion on the link between WAB-MT and its parent node.
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Annex: TP for TR38.xxx
[bookmark: _Toc510529851]x.x	Architecture Requirements
WAB (Wireless Access Backhauling) strives to reuse existing functions and interfaces defined for access. Enhancements to these functions and interfaces for the support of WAB should be studied in the context of the architecture discussion, and the following requirements should be considered.
Requirements:
-	The architecture should limit the number of backhaul hops. It is expected that single-hop backhauling is sufficient.
-	The study should consider that UE (or gNB part of WAB-node) and WAB-MT (or its parent node) may connect to different 5GCs. How data forwarding between WAB-MT’s 5GC and UE’s 5GC should also be considered.
-	The study should consider Xn interface between WAB-node and other RAN nodes (including parent RAN node and RAN nodes other than parent node).
-	BH PDU session (i.e., PDU session between WAB-MT and BH UPF) shall be setup for backhauling. The study should consider how to transmit control plane data (e.g., NGAP message) over BH PDU session.
-	WAB-node is responsible for mapping UE data and NG/Xn data to radio bearers between WAB-MT and its parent node.
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