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[bookmark: _Ref528762725][bookmark: OLE_LINK1][bookmark: OLE_LINK2]1 Introduction
In the RAN#102 meeting, a new SID[1] which studies on additional topological enhancements for NR is approved.
The SI will be categorized into study on Wireless Access Backhaul (WAB) and 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.
[bookmark: _Hlk153245550]NOTE 2: Coordination with other WGs (e.g. SA2) when needed.


In this contribution, we will discuss the necessary operation and signalling for support of WAB.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]2 Discussion
Based on the SID, the objectives of WAB study include study architecture of supporting a gNB with MT function providing PDU backhaul. As discussed in our contribution[2] for WAB architecture and protocol stack, WAB-node is a RAN-node providing NR access to UEs and supporting backhauling UEs’ traffic and signaling. WAB-donor can be a gNB or ng-eNB which provides wireless backhaul to WAB-node and access to 5GC for WAB-MT. The overall architecture for WAB is shown in Figure 1. The WAB-node can connect with one or multiple AMFs for UE, also, it can access to other RAN-node via Xn, such as the WAB-donor.


Figure 1 WAB architecture
As discussed in our contribution[2], the backhauling function of WAB-node is realized by PDU session of the WAB-MT. The BH PDU session for WAB-MT is used for backhauling NG/Xn connections of the WAB-MT’s located WAB-gNB and also OAM traffic of the WAB-gNB. The function of backhauling of WAB-node is shown in Figure 2 as below.


Figure 2 Backhauling function diagram for WAB-node
To serve UE, the WAB-node should integrate to network. The network integration procedure can include two phases, WAB-MT setup phase and WAB-gNB setup phase. During the WAB-MT setup procedure, WAB-MT connects to the network in the same way as UE and the BH PDU session for WAB-MT is set up. To assist the WAB-donor selecting an AMF supporting WAB, the WAB-MT may include the WAB-node indication in RRCSetupComplete message. During the WAB-gNB setup procedure, the WAB-gNB establishes NG and Xn interfaces via the BH PDU session of WAB-MT using the IP addresses configured by OAM. After the WAB-node integration procedure, the WAB-node can start serving UEs.
Proposal 1: WAB-node network integration procedure includes WAB-MT setup phase and WAB-gNB setup phase. During the WAB-MT setup phase, WAB-MT connects to the network in the same way as UE and the BH PDU session for WAB-MT is set up. During the WAB-gNB setup phase, the co-located WAB-gNB of WAB-MT establishes NG and Xn interfaces via the BH PDU session.
The example of network integration procedure for WAB-node is described as below:


Figure 3 Network integration procedure for WAB
In Phase 1, WAB-MT setup is performed. In this phase, the WAB-MT of the WAB-node connects to the network in the same way as a UE, by performing RRC connection setup procedure with WAB-donor. WAB-MT’s context is set up at the WAB-donor and radio bearer configuration (SRBs and DRB(s)) for the WAB-MT over the access link of WAB-node are carried out. BH PDU session for the WAB-MT is set up in this phase. To indicate its WAB capability, the WAB-MT may include the WAB-node indication in RRCSetupComplete message, to assist the WAB-donor to select an AMF supporting WAB.
In Phase 2,: WAB-gNB setup is performed. In this phase, WAB-gNB establishes NG/Xn connections. The WAB-gNB uses the IP address(es) configured by OAM for NG setup with the core network and for Xn setup with other gNBs. WAB-gNB may connect with one or multiple AMFs for UE. The TA and NCGI of cells controlled by the WAB-gNB are also configured by OAM. The NG, Xn and OAM connections of the WAB-gNB are all backhauled over the BH PDU sessions which are set up in Phase 1. After this phase, the WAB-node can start serving UEs.
After Phase 2, the WAB-node can start serving UEs. UE connects to the WAB-node and UE’s PDU session is established. The UE’s PDU session is carried by the BH PDU session. The BH PDU session may be modified due to the establishment of UE’s PDU session.
2.1 NGAP signaling for supporting WAB
When the WAB-MT connects to the WAB-donor, the WAB-donor may need to select an AMF supporting WAB. In IAB, the IAB-node includes an IAB indicator in Msg.5 to indicate the operation as IAB-node for the IAB-donor to select an AMF supporting IAB. To select the AMF supporting IAB, the AMF can indicate the support of IAB during the NG setup procedure. RAN3 can discuss whether the same mechanism is supported for WAB, i.e., whether the AMF needs to indicate the support of WAB during the NG setup procedure with the WAB-donor.
After the WAB-donor selecting an AMF supporting WAB for the accessing WAB-MT, the WAB-donor may need to indicate this is a WAB-node in the INITIAL UE MESSAGE message to the selected AMF. In IAB, the IAB-donor includes an IAB-node indication in the the INITIAL UE MESSAGE message to inform the AMF this message is for an IAB-node. RAN3 can discuss whether the same way is used for WAB.
Proposal 2: RAN3 discuss whether to support AMF indicating the support of WAB during the NG setup procedure and whether to support WAB-donor sending WAB-node indication to core network during the initial UE message procedure for WAB-MT.
If WAB authorization is supported by SA2, it would be necessary for AMF sending the authorization status to RAN. In IAB, the IAB-donor receives IAB authorization status during IAB network integration procedur, and it also receives the change of IAB authorization status afterward. If the IAB authorization status is “not authorized”, RAN should carry out necessary performance to guarantee the IAB-node does not serve UE any more. RAN3 can discuss how to support the funtion of WAB authorization handling, after SA2 deciding that the core network should send the WAB authorization status to RAN during the discussion for VMR.
Proposal 3: If required by SA2, RAN3 discuss the WAB authorization handling for RAN’s reception of WAB authorization status from core network.
In Rel-18 mobile IAB, the IAB-MT location information is required to be reported to the core network by SA2, since the actual UE location needs to be acuiqred during the movement of mobile IAB-node. The issue for WAB on this aspect would be similar with that for mobile IAB. The WAB-MT location information would need to be reported to the core network for the core network deriving the actual location of UEs which are serving by the WAB-node. RAN3 can discuss this issue when triggered by SA2.
Proposal 4: If required by SA2, RAN3 discuss the support for reporting WAB-MT location information to core network.
2.2 XnAP signaling for supporting WAB
When the inter-donor migration procedure of WAB is performed via XnAP, the WAB-node indication would need to be included in HANDOVER RQUEST message during the handover preparation procedure for the WAB-MT, so that the target gNB can refuse the quest if it does not support WAB. In IAB, the IAB indication is included in HANDOVER RQUEST message for handover preparation for an IAB-node. RAN3 can discuss whether the same mechanism is necessary for WAB.
Proposal 5: RAN3 discuss whether to support indicating WAB-node over Xn during the handover preparation procedure for WAB-MT.
2.3 Resource multiplexing
A WAB-node keeps connections with the serving UEs and with the WAB-donor simultaneously, therefore, the transmission over the access link (between WAB-gNB and UE) and transmission over the BH link (between WAB-MT and WAB-donor) may interfere with each other. Resource multiplexing between the access link and the BH link would be necessary. To support that, RAN3 can discuss coordination between WAB-node and WAB-donor for radio resource on access link and radio resource on BH link.
Proposal 6: RAN3 discuss coordination between WAB-node and WAB-donor for resource multiplexing on access link and BH link of WAB-node.
3 Conclusion
In the previous sections we made the following proposals:
Proposal 1: WAB-node network integration procedure includes WAB-MT setup phase and WAB-gNB setup phase. During the WAB-MT setup phase, WAB-MT connects to the network in the same way as UE and the BH PDU session for WAB-MT is set up. During the WAB-gNB setup phase, the co-located WAB-gNB of WAB-MT establishes NG and Xn interfaces via the BH PDU session.
Proposal 2: RAN3 discuss whether to support AMF indicating the support of WAB during the NG setup procedure and whether to support WAB-donor sending WAB-node indication to core network during the initial UE message procedure for WAB-MT.
Proposal 3: If required by SA2, RAN3 discuss the WAB authorization handling for RAN’s reception of WAB authorization status from core network.
Proposal 4: If required by SA2, RAN3 discuss the support for reporting WAB-MT location information to core network.
Proposal 5: RAN3 discuss whether to support indicating WAB-node over Xn during the handover preparation procedure for WAB-MT.
Proposal 6: RAN3 discuss coordination between WAB-node and WAB-donor for resource multiplexing on access link and BH link of WAB-node.
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