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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 integration procedure
The WAB integration procedure can be following three phases.
Phase1: WAB-MT connect to gNB serving WAB-MT and UPF serving WAB-MT.

Phase2: BH PDU session establishment.

Phase3: NG connection setup
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Figure1: WAB Integration procedure

Proposal 1: RAN3 to agree the WAB integration procedure above.
2.2
WAB authorization
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 2: Introduce WAB Authorized IE (authorized, not authorized) in INITIAL CONTEXT SETUP REQUEST and HANDOVER REQUEST message over NG-AP. 
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 3: Introduce WAB Authorization status IE (authorized, not authorized) in HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE message over Xn-AP. 

2.3 WAB mobility

In order to support UE handover, Xn interface between WAB-gNB and neighbour gNB may be needed. As WAB node may move, so it the Xn interface between WAB node and neighbour gNB needs to be removed when it moved. So it is necessary to make neighbour gNB to be aware that the gNB requesting for Xn setup request is WAB gNB. Instead, NG handover can be also considered without setting up Xn interface between WAB node and neighbour gNB. RAN3 should discuss whether support Xn interface between WAB-gNB and neighbour gNB for UE handover. Also, in legacy the NCRT is configured by OAM, for WAB-gNB, how to configure WAB-gNB with NCRT is an issue. 
Observation 1: In order to support UE handover, Xn interface between WAB-gNB and neighbour gNB may be needed.
Observation 2: As WAB node may move, so it the Xn interface between WAB node and neighbour gNB needs to be removed when it moved. So it is necessary to make neighbour gNB to be aware that the gNB requesting for Xn setup request is WAB gNB.

Observation 3: NG handover can be also considered without setting up Xn interface between WAB node and neighbour gNB.
Proposal 4: RAN3 discuss whether support Xn interface between WAB-gNB and neighbour gNB for UE handover.
Proposal 5: RAN3 discuss how to configure WAB-gNB with NCRT.
2.4 Resource multiplexing for WAB node

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. One issue needs to be considered is how to do resource coordination between WAB-gNB and gNB serving the WAB-MT. Xn interface may be utilized to do resource coordination between WAB-gNB and gNB serving the WAB-MT.

Proposal 5: The mechanism defined for rel-16/17 multiplexing of access and backhaul links can be baseline for WAB resource multiplexing study.
Proposal 6: RAN3 to discuss how to do resource coordination between WAB-gNB and gNB serving the WAB-MT.
3 Conclusion 

Based on the discussion in the previous sections, we made the following proposals:
Observation 1: In order to support UE handover, Xn interface between WAB-gNB and neighbour gNB may be needed.

Observation 2: As WAB node may move, so it the Xn interface between WAB node and neighbour gNB needs to be removed when it moved. So it is necessary to make neighbour gNB to be aware that the gNB requesting for Xn setup request is WAB gNB.

Observation 3: NG handover can be also considered without setting up Xn interface between WAB node and neighbour gNB.
Proposal 1: RAN3 to agree the WAB integration procedure above.
Proposal 2: Introduce WAB Authorized IE (authorized, not authorized) in INITIAL CONTEXT SETUP REQUEST and HANDOVER REQUEST message over NG-AP. 

Proposal 3: Introduce WAB Authorization status IE (authorized, not authorized) in HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE message over Xn-AP. 

Proposal 4: RAN3 discuss whether support Xn interface between WAB-gNB and neighbour gNB for UE handover.
Proposal 5: RAN3 discuss how to configure WAB-gNB with NCRT.

Proposal 6: RAN3 to discuss how to do resource coordination between WAB-gNB and gNB serving the WAB-MT.
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