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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 impact of WAB mobility.
[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.
Due to the WAB-node’s mobility, the WAB-node may move between different cells of WAB-donor, or between cells of different WAB-donors. According to the architecture of WAB, intra NG-RAN node mobility within the WAB-donor, intra-RAT inter NG-RAN node mobility between different WAB-donors or intra-system inter-RAT mobility between WAB-donors of gNB and ng-eNB should be supported.


Figure 1 WAB architecture


Figure 2 Backhauling function diagram for WAB-node
2.1 Intra-donor migration of WAB-node
Intra-donor migration of WAB-node can be performed when WAB-MT is moving within cells of the WAB-donor. The WAB-MT can be handed over from the source cell to the target cell of the WAB-donor. If the WAB-donor is acting as a gNB in split architecture, the WAB-node may migrate from the source gNB-DU to the target gNB-DU of the WAB-donor. Due to the gNB of UE is located at the WAB-node, the access link of UE is not changed, UE handover therefore is not performed during the intra-DU migration or inter-DU migration of WAB-node within the same WAB-donor. As we suggest in our contribution[2], the WAB-MT’s UPF for BH PDU session is located at the WAB-donor, which is illustrated in Figure 2. In that case, the BH PDU session is not impacted though the access link of the WAB-MT is changed.
Observation 1: UE handover does not occur and the BH PDU session may not be impacted during the intra-donor migration of WAB-node.
In IAB, intra-donor migration involves the procedure of offloading traffic to the backhaul link of the target topology, i.e., the topology migration procedure, besides the MT handover procedure. However, different with IAB which uses backhaul adaption protocol (BAP) for the backhaul link transmission, the backhaul link of WAB-node fully reuses the Uu interface protocols, that it’s sufficient to use the legacy intra NG-RAN node handover procedure of UE for intra-donor migration of WAB-node.
Observation 2: Legacy intra NG-RAN node handover procedure of UE can be reused for intra-donor migration of WAB-node.
2.2 Inter-donor migration of WAB-node
Inter-donor migration of WAB-node can be performed when WAB-MT is moving between different WAB-donors. The WAB-MT is handed over from the source cell of source WAB-donor to the target cell of target WAB-donor. Due to the gNB of UE is located at the WAB-node, the access link of UE is not changed, UE handover therefore is not performed during the inter-donor migration of WAB-node. As we suggest in our contribution[2], the WAB-MT’s UPF for BH PDU session is located at the WAB-donor, which is illustrated in Figure 2. The UPF of the BH PDU session can be changed to the target WAB-donor or remained at the source WAB-donor.
Observation 3: UE handover does not occur and the UPF of BH PDU session can be changed to the target WAB-donor or remained at the source WAB-donor during the inter-donor migration of WAB-node.
As the backhaul link of WAB-node fully reuses the Uu interface protocols, it’s sufficient to use the control plan procedure of legacy handover for UE to the inter-donor migration of WAB-node, although the UPF of BH PDU session can be changed to the target WAB-donor. For example, the legacy intra-RAT inter RAN-node handover can be used when the WAB-node is migrated between two WAB-donors which both act as gNB or both act as ng-eNB, and the legacy intra-system inter-RAT handover can be used when the WAB-node is migrated between WAB-donors acting as gNB and ng-eNB.
Observation 4: Legacy intra-RAT handover procedure or intra-system inter-RAT handover procedure of UE can be reused for inter-donor migration of WAB-node.
2.3 Neighbor gNB relationship
As the coverage of the WAB-node cell is always within or overlapped with the coverage of the WAB-donor cells, the WAB-donor’s neighbor gNBs can be considered as neighbor gNBs of the WAB-node. Since the UPF of BH PDU session is located at the WAB-donor, the Xn connection of WAB-node is backhauled by the WAB-donor. It’s feasible that the WAB-node can set up Xn interface with the gNBs which are neighboring the WAB-donor. The impact for supporting the Xn interface setup between WAB-node and the WAB-donor’s neighbor gNBs can be further studied.
Observation 5: A WAB-donor’s neighbor gNBs can be considered as the neighbor gNBs of WAB-node which connects with the WAB-donor.
2.4 Avoidance of interference due to mobility of WAB-node
For Rel-18 mobile IAB, mitigation of interference due to IAB-node mobility, including the avoidance of potential reference signal (e.g., PCI, RACH), has been studied. It was concluded that legacy mechanism is sufficient for avoiding the potential interference due to IAB-node mobility. The issue for WAB on this aspect would be similar with that for mobile IAB. RAN3 can discuss if there is anything new for WAB.
Observation 6: The issue on mitigation of interference due to WAB-node mobility in WAB is similar with that due to IAB mobility in mobile IAB.
2.5 TAC/RANAC update of WAB-node
For Rel-18 mobile IAB, the solution for TAC/RANAC configuration update for IAB-node’s cell during the mobility of IAB-MT has been discussed. The potential solutions include the static TAC/RANAC configuration and the dynamic changed TAC/RANAC configuration. For the static TAC/RANAC configuration, the dedicated TAC/RANAC is configured to IAB-node’s cell and it does not change during movement of IAB-node. And for the dynamic changed TAC/RANAC, the TAC/RANAC can be changed to reflect the physical position of the IAB-node, e.g., it can be aligned with the TAC/RANAC of the IAB-MT’s accessing cell. The dynamic TAC/RANAC configuration was decided to be applied to TAC/RANAC of IAB-node and it was captured in TS 38.401 that OAM takes the role of configuring the dynamic TAC/RANAC for the IAB-node to reflect the location of the IAB-node. Similar with mobile IAB, the issue of TAC/RANAC update is valid for WAB due to the WAB-node movement.
Observation 7: The TAC/RANAC configuration update for WAB-node can be discussed.
Proposal 1: RAN3 take above observations into account for discussing WAB mobility.
3 Conclusion
In the previous sections we made the following observations and proposal:
Observation 1: During the intra-donor migration of WAB-node, UE handover does not occur and the BH PDU session may not be impacted.
Observation 2: Legacy intra NG-RAN node handover procedure of UE can be reused for intra-donor migration of WAB-node.
Observation 3: UE handover does not occur and the UPF of BH PDU session can be changed to the target WAB-donor or remained at the source WAB-donor during the inter-donor migration of WAB-node.
Observation 4: Legacy intra-RAT handover procedure or intra-system inter-RAT handover procedure of UE can be reused for inter-donor migration of WAB-node.
Observation 5: A WAB-donor’s neighbor gNBs can be considered as the neighbor gNBs of WAB-node which connects with the WAB-donor.
Observation 6: The issue on mitigation of interference due to WAB-node mobility in WAB is similar with that due to IAB mobility in mobile IAB.
Observation 7: The TAC/RANAC configuration update for WAB-node can be discussed.
Proposal 1: RAN3 take above observations into account for discussing the WAB mobility.
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