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1. [bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
A new SID for additional topological enhancements [1] has been approved to be discussed in Rel-19, and following detail objectives are identified for Wireless Access Backhaul (WAB) fucus on RAN3 and RAN2.
	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, the terminologies for WAB are firstly discussed, then architecture and protocol stacks are further proposed for the WAB with PDU session backhauling.
2. Discussion
[bookmark: OLE_LINK8]Definitions for nodes in WAB network
WAB-node: RAN node that supports NR access links to UEs and NR backhaul links to a gNB with PDU session backhauling.
WAB-MT: WAB-node function that terminates the Uu interface to the gNB using the procedures and behaviours specified for UEs unless stated otherwise.
WAB-gNB: gNB functionality supported by the WAB-node to terminate the NR access interface to UEs, and to terminate the NG protocol to the 5GC.
WAB-donor: gNB that provides network access to UEs via a network of WAB.
Proposal 1: For WAB, use the definitions of WAB-node, WAB-MT, WAB-gNB and WAB-donor.
Architecture for WAB network
SA2 has a parallel study item to research on WAB and already some architecture assumptions for WAB network as shown below [2]. 
	Architecture assumptions
The study should be based on the following architecture assumptions:
-	the MWAB consists of a gNB component (MWAB-gNB) and a UE component (MWAB-UE);
-	the MWAB-gNB is based on the gNB functionality specified in TS 38.300 [4] and TS 38.401 [5];
NOTE 1:	Architecture impact on MWAB-gNB may depend on the RAN study output and needs to be coordinated with RAN WGs.
NOTE 2:	In this release CU/DU split of the MWAB-gNB is not supported.
-	the MWAB-gNB's N2/N3 and OAM access are over the IP connectivity provided by the PDU sessions(s) of the MWAB-UE;
-	the interface between MWAB-UE and MWAB-gNB is not in scope of SA WG2 if it needs to be standardized;
-	the MWAB-UE has a single NR Uu hop to the NG-RAN (i.e., MWAB-UE access a gNB via NR Uu interface which may use either TN or NTN technology);
-	the MWAB may serve UEs located inside or outside the vehicle mounted with the relay;
-	NR Uu is used for the radio link between a MWAB-gNB and served UEs. The NR Uu radio link between the MWAB-gNB and served UE does not use NTN technology;
-	LCS framework as defined in TS 23.273 [6] is used for providing the location service to the served UEs;
-	the MWAB may connect to an NG-RAN of a PLMN or an SNPN;
-	the MWAB-gNB may broadcast a PLMN ID that is different to the PLMN ID of the PLMN that the MWAB-UE is connected to;
-	the UE’s serving PLMN is the one broadcast by the MWAB-gNB it is camped on/connected to. This may be a different PLMN ID to that of the PLMN serving the MWAB-UE;
-	the MWAB-UE supports emergency services.
Figure 4.1-1 illustrates an example architecture for non-roaming scenarios.
MWAB operation can also support roaming scenario.


[bookmark: _CRFigureD_31]Figure 4.1-1: Non-Roaming MWAB architecture for 5GS


[bookmark: _Hlk162340857]Based on the assumptions in SA2, and to align with the discussion in SA2 as much as possible, RAN3 can confirm no CU-DU split for WAB-gNB, which can also simplify the architecture in the first release for WAB. In addition, similar to IAB network, the intra-node interaction between WAB-MT and WAB-gNB can be left to implementation.
Proposal 2: RAN3 to confirm no CU-DU split for WAB-gNB in R19.
Proposal 3: The interaction between WAB-MT and WAB-gNB is left to implementation.
Protocol stacks for WAB network
As defined in the SID, single-hop backhauling is sufficient for WAB and BH PDU sessions are established between WAB-MT and UPF for WAB-MT (i.e., MT-UPF) within BH-5GC to transfer NG interface signaling/data, which means the NG-C is setup between WAB-gNB and AMF within 5GC serving UE (i.e., UE-AMF) and NG-U is between WAB-gNB and UPF for UE (i.e., UE-UPF) within 5GC serving UE. Therefore, the protocol stacks of WAB via PDU sessions backhauling are introduced.
Figure 1 illustrates Protocol Stacks of backhaul link to support the NG-C interface for WAB-node. Wherein WAB-MT connects to a WAB-donor, and A PDU session between WAB-MT and MT-UPF is established as a backhual link to support the overlayed NG-C interface. The NG-C interface terminates at WAB-gNB and UE-AMF respectively, which includes NGAP and SCTP/IP layer protocols between them. 


Figure 1: Protocol Stacks for the support of NG-C backhauling for WAB
Figure 2 illustrates Protocol Stacks backhaul link to support the NG-U interface for WAB-node. A PDU session between WAB-MT and MT-UPF is established as a backhual link to support the overlayed NG-U interface. The NG-U interface terminates at WAB-gNB and UE-UPF respectively, which includes GTP-U and UDP/IP layer protocols between them. In addtion, UE connects to the WAB-gNB, and A PDU session between UE and UE-UPF is realized by 1) the Uu DRB between UE and WAB-gNB, and 2)the NG-U between WAB-gNB and UE-UPF on top of the backhauling PDU session between WAB-MT and MT-UPF. 


Figure 2: Protocol Stacks for the support of NG-U backhauling for WAB
Proposal 4: Agree the protocol stacks of NG-C and NG-U for WAB via PDU session backhauling.
Backhaul Traffic Mapping
After the WAB-MT setup with 5GC, at least one PDU session needs to be established for transporting the signalling related to NG setup. While for the NG-U traffic for the served UEs, all the NG-U traffic may be mapped to the same PDU session for the NG-C signaling. Alternatively, additional PDU sessions can be established to transport the NG-U and different PDU sessions are used to the NG-U traffic with different QoS requirements. In addition, different types of control plane signalling (e.g., non-UE associated signalling and UE associated signalling) may be mapped to different PDU sessions.
Proposal 5: NG-C signalling and NG-U traffic can be mapped to the same PDU session between WAB-MT and MT’s UPF, alternatively, different types of NG-C signalling and NG-U traffic with different QoS requirements can be mapped to different PDU sessions.
Xn interface in WAB architecture
Different to IAB-node, WAB-node has the gNB functionality and the WAB-gNB may need to establish Xn connection for the following case.
Case 1: Xn connection between WAB-gNBs of two WAB-nodes
Case 2: Xn connection between a WAB-gNB and a WAB-donor
The establishment of Xn connection among these nodes may have some benefit to perform UE handover, especially in case of WAB-node mobility. Therefore, RAN3 to study whether and how to implement Xn connection between WAB-nodes or between WAB-node and WAB-donor.
Proposal 6: RAN3 to study whether and how to implement Xn connection between WAB-nodes or between WAB-node and WAB-donor.
Conclusion
This contribution aims to discuss enhancements for mobility of an IAB-node together with its served UEs. And following observations and proposals are concluded.
Proposal 1: For WAB, use the definitions of WAB-node, WAB-MT, WAB-gNB and WAB-donor.
Proposal 2: RAN3 to confirm no CU-DU split for WAB-gNB in R19.
Proposal 3: The interaction between WAB-MT and WAB-gNB is left to implementation.
Proposal 4: Agree the protocol stacks of NG-C and NG-U for WAB via PDU session backhauling.
Proposal 5: NG-C signalling and NG-U traffic can be mapped to the same PDU session between WAB-MT and MT’s UPF, alternatively, different types of NG-C signalling and NG-U traffic with different QoS requirements can be mapped to different PDU sessions.
Proposal 6: RAN3 to study whether and how to implement Xn connection between WAB-nodes or between WAB-node and WAB-donor.
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