[bookmark: _Ref452454252][bookmark: _GoBack]3GPP TSG-RAN WG3 #124 meeting	R3-243247
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]Fukuoka city, Japan, 20th May– 24th May, 2024

Agenda item:		12.2
Source:		NEC
Title:		Consideration on architecture and mobility for WAB
Document for:		Discussion and decision
1. Introduction
In RAN3#123bis meeting, the general requirements and architecture for WAB were discussed.
In this contribution, we will further discuss aspects related to the architecture and mobility enhancements for WAB.
2. Discussion
2.1 WAB architecture and requirements.
TP for TR 38.799 [2] has captured the requirements for the WAB-node. However, it does not include any requirements for WAB-donor (i.e., gNB serving the WAB-MT). From our understanding, The WAB-donor provides NR Uu link for backhauling of WAB-node, and shall serve not only WAB-MT but also legacy UEs. It’s better to capture it in the TP to support the scenario that UEs may handover from WAB-node to WAB-donor.
Proposal 1: RAN3 to capture the following requirement in the TP:
- The WAB-donor (i.e., gNB serving the WAB-MT) provides NR Uu link for backhauling of WAB-node.
- The WAB-donor shall serve not only WAB-MT but also legacy UEs.

Similar to IAB, WAB-donor may also broadcast an indication of whether supporting WAB (e.g., wab-Support) via system information. Based on it, the WAB-MT can prioritize or only consider a cell broadcasting wab-Support as a candidate for cell selection, for example, for the selected PLMN or SNPN. In addition, WAB-MT may ignore cell-barring or cell-reservation indications contained in cell system information broadcast.
Proposal 2: WAB-donor to broadcast an indication of whether supporting WAB via system information.
Proposal 3: WAB-MT may ignore cell-barring or cell-reservation indications contained in cell system information broadcast.

For the access of WAB-MT, it can use the same way as legacy UEs to connect to the network. In order to let the network know that the connected UE is a WAB-MT and to assist the network selecting an AMF supporting WAB, the WAB-MT may indicate a WAB-node indication to the network in an early phase, for example, during random access procedure or in Msg5 (e.g., RRCSetupComplete message).
Proposal 4: WAB-MT to indicate a WAB-node indication to the network during random access procedure or in Msg5.

A WAB-node may serve one or more cells and all the data scheduled by the cells shall be aggregated on WAB-MT, the Uu link between WAB-MT and WAB-donor 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 WAB-donor.
Proposal 5: Flow control for WAB-MT should be considered to avoid congestion on the link between WAB-MT and WAB-donor.

2.2 Mobility for UE or WAB-MT.
UE’s Handover


Figure 1: Scenarios for UE’s handover
As illustrated in Figure 1, irrespective of whether the 5GC node is changed, a UE served by WAB-node (i.e., on-board UE) may handover from WAB-node to WAB-donor (Scenario 1) or gNB other than WAB-donor (Scenario 2), for example, when UE gets off the bus. To support UE’s mobility, RAN3 should study how to manage the Xn interface between WAB-node and WAB-donor, and the Xn interface between WAB-node and RAN node other than WAB-donor.
Observation 1: To support UE’s mobility, RAN3 should study how to manage the Xn interface between WAB-node and WAB-donor, and the Xn interface between WAB-node and RAN nodes other than WAB-donor.
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Figure 2: Protocol stacks for Xn-C/Xn-U interfaces between WAB-node and WAB-donor
For the Xn interface between WAB-node and WAB-donor, the protocol stack could be simple, and the data may be exchanged directly between these two nodes. As illustrated in Figure 2, XnAP or GTP-U encapsulation is performed by WAB-node or WAB-donor. Based on the IP address of the packet, WAB-donor can determine whether the destination of the packet is itself.
Proposal 6: RAN3 to agree the protocol stacks for Xn interface between WAB-node and WAB-donor in Figure 2.
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Figure 3: Protocol stacks for Xn interface between WAB-node and RAN node other than WAB-donor (option 1)
For the Xn interface between WAB-node and RAN node other than WAB-donor, backhauling of XnAP or GTP-U packets over WAB-donor is required. One option for the protocol stack is illustrated in Figure 3, XnAP or GTP-U encapsulation is performed by WAB-node or RAN node 2. The IP packets carried XnAP or GTP-U data are forwarded as user plane data over NR Uu interface between WAB-node and WAB-donor, and then forwarded as user plane data over Xn-U interface between WAB-donor and RAN node 2. In this option, Xn-U interface between WAB-donor and RAN node 2 should be setup before the data forwarding.
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Figure 4: Protocol stack for Xn-C interface between WAB-node and RAN node other than WAB-donor (option 2)
There is another option of protocol stack for enabling the XnAP interface between WAB-node and RAN node other than WAB-donor, which is illustrated in Figure 4. In this option, The XnAP message (encapsulated in IP) shall be transmitted via an RRC signalling (e.g., in a transparent container) between WAB-node and WAB-donor. Compared with option 1, transmission over RRC signalling may provide more reliability over the Uu interface.
Proposal 7: RAN3 to agree the protocol stacks for Xn interface between WAB-node and RAN node other than WAB-donor in Figure 3 and/or Figure 4.

WAB-MT’s Handover
For the mobility of WAB-MT, the legacy handover procedure for UE may be used as a baseline. Furthermore, RAN3 should consider the necessary WAB-related information exchanged between RAN nodes over Xn-AP to support WAB-MT’s handover:
· WAB Node Indication which indicates that the handover is for a WAB-node, e.g., in HANDOVER REQUEST message.
· BH PDU Session Indication may also be introduced to let the target RAN node know that a BH PDU Session should be setup for the WAB-node, e.g., in HANDOVER REQUEST message.
· WAB Support Indication for a cell, e.g., in XN SETUP REQUEST and XN SETUP RESPONSE message. Based on it, the RAN node can determine whether to choose the corresponding cell as a candidate target cell for WAB-MT.
· The information of cells served by the WAB-node or the WAB-donor, e.g., in XN SETUP REQUEST and XN SETUP RESPONSE message. The RAN nodes may consider this information (e.g., cell-specific signal/channel configuration and multiplexing info) for scheduling, resource coordination, or resource multiplexing. And regarding the resource multiplexing for WAB, we think the solution for IAB can be used as a baseline for the WAB resource multiplexing study.
Proposal 8: RAN3 to consider the following information exchanged between RAN nodes over Xn-AP to support mobility of WAB-MT:
· WAB Node Indication and/or BH PDU Session Indication in HANDOVER REQUEST message.
· WAB Support Indication and/or the information of cells served by the WAB-node or the WAB-donor in XN SETUP REQUEST and XN SETUP RESPONSE message.

Summary
[bookmark: OLE_LINK3]This contribution provides our analysis on potential enhancements for WAB, and has the following proposals:
Proposal 1: RAN3 to capture the following requirement in the TP:
- The WAB-donor (i.e., gNB serving the WAB-MT) provides NR Uu link for backhauling of WAB-node.
- The WAB-donor shall serve not only WAB-MT but also legacy UEs.
Proposal 2: WAB-donor to broadcast an indication of whether supporting WAB via system information.
Proposal 3: WAB-MT may ignore cell-barring or cell-reservation indications contained in cell system information broadcast.
Proposal 4: WAB-MT to indicate a WAB-node indication to the network during random access procedure or in Msg5.
Proposal 5: Flow control for WAB-MT should be considered to avoid congestion on the link between WAB-MT and WAB-donor.

Observation 1: To support UE’s mobility, RAN3 should study how to manage the Xn interface between WAB-node and WAB-donor, and the Xn interface between WAB-node and RAN nodes other than WAB-donor.
Proposal 6: RAN3 to agree the protocol stacks for Xn interface between WAB-node and WAB-donor in Figure 2.
Proposal 7: RAN3 to agree the protocol stacks for Xn interface between WAB-node and RAN node other than WAB-donor in Figure 3 and/or Figure 4.
Proposal 8: RAN3 to consider the following information exchanged between RAN nodes over Xn-AP to support mobility of WAB-MT:
· WAB Node Indication and/or BH PDU Session Indication in HANDOVER REQUEST message.
· WAB Support Indication and/or the information of cells served by the WAB-node or the WAB-donor in XN SETUP REQUEST and XN SETUP RESPONSE message.
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Annex: TP for TR38.799
Start of Change
X	Wireless Access and Backhaul (WAB)
X.1	General
The study is based on the following requirements:
· The WAB-donor (i.e., gNB serving the WAB-MT) provides NR Uu link for backhauling of WAB-node.
· The WAB-donor shall serve not only WAB-MT but also legacy UEs.

X.2	WAB Architecture
Figure X.2-X shows protocol stack examples of Control plane and User plane transport for an Xn interface between WAB-node and WAB-donor.

[image: ]
Figure X.2-X: Protocol stack examples of Control plane and User plane transport for an Xn interface between WAB-node and WAB-donor.

Figure X.2-Y shows protocol stack examples of Control plane and User plane transport for an Xn interface between WAB-node and RAN node other than WAB-donor.
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Figure X.2-Y: Protocol stack examples of Control plane and User plane transport for an Xn interface between WAB-node and RAN node other than WAB-donor (option 1)

Figure X.2-Z shows another protocol stack examples of Control plane transport for an Xn interface between WAB-node and RAN node other than WAB-donor.
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Figure X.2-Z: Protocol stack examples of Control plane transport for an Xn interface between WAB-node and RAN node other than WAB-donor (option 2)


End of Change
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