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1. Introduction 
A release 19 study item “Study on additional topological enhancements for NR”[1] was approved in RAN#103.
	The objectives for the study on additional topological enhancements for NR will be categorized into a set of objectives for Wireless Access Backhaul (WAB) and a set of objectives for 5G Femto.

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.
NOTE 2: Coordination with other WGs (e.g. SA2) when needed.


2. Discussion
2.1 WAB architecture and protocol stack
For WAB architecture, we think the following architecture in Figure1 (which refers architecture 2a in TR38.874) can be baseline. In this architecture, WAB node holds an MT to establish an NR Uu link with a gNB, the MT sustains a PDU-session with a UPF that is collocated with the gNB. 

[image: image1]
Fgiure1: Architecture for WAB
2.2 Protocol stack for WAB
Figure2 presents an example of protocol stack (C-plane) for WAB. In this example, WAB behaves as fully functional gNB and provides all the CP-related layers (RRC, PDCP, RLC, MAC, PHY) of the uu interface towards a UE. N2 message between WAB and AMF is forwarded by the gNB. 

[image: image2]
Fgiure2: Protocol stack (C-plane) for WAB
Figure3 presents an example of protocol stack (U-plane) for WAB. In this example, WAB behaves as a full stack gNB towards the UE in access link. The N3 interface for the UE is carried over PDU session for the MT part of WAB node. 

[image: image3]
Fgiure3: Protocol stack (U-plane) for WAB
Proposal 1: RAN3 to agree the Architecture and protocol stack (C-plane and U-plane) for WAB proposed in Figure 1/2/3.

2.3 WAB mobility

Regarding to WAB mobility, SA2 considers the following two scenarios. 

	-
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.
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Figure 5.4.1-1: Scenarios for efficient mobility and service continuity


Proposal2: RAN3 should further study the following aspects for WAB mobility.

-
how to reflect the change of MWAB serving cell or location in the mobility management of the UEs served by the MWAB.

-
how to efficiently manage the mobility of the UEs served by the MWAB, when 5GC node change is necessary.

-
how to manage the RAN-CN interfaces.
2.4 NG signalling support for WAB
Regarding identify necessary gNB-to-CN signalling to address the support of WAB, we can analogize it with IAB. For IAB and mobile IAB, IAB Authorized and Mobile Authorized IE (authorized, not authorized) are supported in the following two messages from AMF to NG-RAN node to notify the NG-RAN node if the IAB node/mobile IAB node is authorized or not during initial access and NG handover. Similarly, we also need to introduce WAB Authorized (authorized, not authorized) in the following two messages over NG-AP. Alternatively, the legacy NG signalling for IAB based can be reused for WAB. 
· INITIAL CONTEXT SETUP REQUEST (AMF⇒NG-RAN)

· HANDOVER REQUEST (AMF⇒NG-RAN)

Proposal 3: Introduce WAB Authorized IE (authorized, not authorized) in INITIAL CONTEXT SETUP REQUEST and HANDOVER REQUEST message over NG-AP. 
2.5 Xn signalling support for WAB

Regarding identify necessary inter-gNB- signalling to address the support of WAB, since mobility of WAB node is assumed, we can analogize it with mobile IAB. For mobile IAB, Mobile Authorization status IE (authorized, not authorized) are supported in the following two messages during handover and UE context retrieval. Similarly we also need to introduce WAB Authorization status IE (authorized, not authorized) in the following two messages over Xn-AP. 
· HANDOVER REQUEST (source NG-RAN node⇒target NG-RAN node)

· RETRIEVE UE CONTEXT RESPONSE (old NG-RAN node⇒new NG-RAN node)
Proposal 4: Introduce WAB Authorization status IE (authorized, not authorized) in HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE message over Xn-AP. 
2.6 Resource multiplexing for WAB
Regarding to multiplexing of access and backhaul links, a lot of studies have been done for efficient TDM/FDM/SDM multiplexing of access/backhaul traffic across multiple hops considering an IAB-node half-duplex constraint in [2]. These solutions can baseline for WAB resource multiplexing study. 

Proposal 5: The mechanism defined for rel-16/17 multiplexing of access and backhaul links can be baseline for WAB resource multiplexing study.
3 Conclusion 
Based on the discussion in the previous sections, we made the following proposals:
Proposal 1: RAN3 to agree the Architecture and protocol stack (C-plane and U-plane) for WAB proposed in Figure 1/2/3.
Proposal2: RAN3 should further study the following aspects for WAB mobility.

-
how to reflect the change of MWAB serving cell or location in the mobility management of the UEs served by the MWAB.

-
how to efficiently manage the mobility of the UEs served by the MWAB, when 5GC node change is necessary.

-
how to manage the RAN-CN interfaces.
Proposal 3: Introduce WAB Authorized IE (authorized, not authorized) in INITIAL CONTEXT SETUP REQUEST and HANDOVER REQUEST message over NG-AP. 
Proposal 4: Introduce WAB Authorization status IE (authorized, not authorized) in HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE message over Xn-AP. 
Proposal 5: The mechanism defined for rel-16/17 multiplexing of access and backhaul links can be baseline for WAB resource multiplexing study.
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4.2
WAB Architecture

Figure 4.2-x shows the Wireless Access and Backhaul (WAB) architecture.
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Figure 4.2-x: WAB architecture
Figure 4.2-y shows protocol stack examples showing transport of NR UE C-plane via WAB node.

[image: image6]
Figure 4.2-y: Protocol Stack examples showing transport of NR UE C-plane via WAB node
Figure 4.2-z shows protocol stack examples showing transport of NR UE U-plane via WAB node.

[image: image7]
Figure 4.2-z: Protocol Stack examples showing transport of NR UE U-plane via WAB node
End of Change
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