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Introduction
During RAN#103 meeting, the updated SID for  additional topological enhancements has been agreed in [1]. The objectives for Wireless Access Backhaul (WAB) study are copied in the below. In this contribution, we discuss the mobility of WAB node and provide our initial considerations. 
	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.

The WAB study does not preclude any backhaul scenario (e.g. NTN or TN).


Discussion
Assume that WAB node is deployed on vehicle,  the migration of WAB node needs to be performed, which is similar as mobile IAB. As the WAB node has gNB and MT functionality, the MT migration needs to be performed based on the radio condition. If there is Xn interface between MT’s source donor and target donor, and MT’s AMF doesn’t needs to be changed, and the MT’s target donor has connection with the MT’s UPF, Xn based handover procedure could be performed for the WAB-MT. Otherwise, N2 based handover needs to be performed for WAB-MT. As disucssed in [2], MT’s UPF may be co-located in the WAB donor or locates in the CN. Here we discuss the mobility of WAB node assuming that MT’s UPF locates in the CN. If the MT’s UPF locates in the core network, it is assumed that the MT’s UPF has a large coverage. In other words, the MT’s UPF may keep unchanged after MT migration. The WAB node mobility when MT’s UPF locates in the CN is illustrated in figure 1. 
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Figure 1 mobility of WAB node when MT’s UPF locates in the CN

The procedure of WAB node mobility is analyzed in the below with the following three phases:

Phase 1: MT migration

During MT handover, the WAB-MT migrates from MT’s source donor to MT’s target donor, the MT’s UPF may keep unchanged or be re-allocated during MT migration. If the MT’s target donor has connection with the MT’s UPF, the MT’s UPF can keep unchanged. Otherwise, MT’s UPF needs to be re-allocated during MT migration. In our understanding, the MT’s UPF can be regarded as PDU session anchor (PSA) UPF for MT. According to TS 23.501/23.502, PSA UPF change is not supported in existing Xn or N2 based handover procedure. And change of SSC mode 2/3 PSA UPF can be supported by establishing new PDU session and releasing old PDU session. Specifically, with SSC mode 2, the network may release the connectivity service delivered to the UE and release the corresponding PDU Session(s). And with SSC mode 3, a connection through new PDU Session Anchor point is established before the previous connection is terminated in order to allow for better service continuity. In other words, if MT’s UPF is re-allocated, new PDU session between target MT’s UPF and WAB node needs to be established for MT. And old PDU session for MT between source MT’s UPF and WAB node needs to be released. So it’s preferred to avoid the re-allocation of MT’s UPF to avoid potential service interruption for UE traffic. 

Observation 1: If MT’s UPF is re-allocated, new PDU session between target MT’s UPF and WAB node needs to be established for MT. And old PDU session for MT between source MT’s UPF and WAB node needs to be released. 

Phase 2: NG/Xn traffic redirection

If MT’s UPF is re-allocated, UE’s NG-U traffic needs to be transferred via the target MT’s UPF. For uplink traffic, the packets can be routed at the target MT’s UPF to UE’s UPF based on IP routing. For downlink traffic, the DL traffic from UE’s UPF needs to be delivered to the target MT’s UPF and then to the WAB donor/WAB node. Since UE traffic (i.e. UE’s PDU session) is transferred via MT’s PDU session, the DL path for UE’s PDU session needs to be redirected after the re-allocation of MT’s UPF. However, this issue is mainly in SA2 scope. It is suggested that RAN3 sends an LS to SA2 to trigger the discussion in SA2 or wait for SA2 progress on the issues regarding re-allocation of MT’s UPF. 
Observation 2: If MT’s UPF is re-allocated, the DL path for UE’s PDU session needs to be redirected after the re-allocation of MT’s UPF. 

Proposal 1: On the issues regarding re-allocation of MT’s UPF, RAN3 sends an LS to SA2 to trigger the discussion in SA2 or wait for SA2 progress. 
After MT migration, The WAB-gNB needs to establish or update NG/Xn connection with the MT’s target donor. And NG-C and Xn-C traffic needs to be redirected as well, so that the NG-C and Xn-C traffic from UE’s AMF/gNB would be transmitted to the MT’s target donor instead of MT’s source donor. As discussed in [2], there are several potential alternatives for transferring of the CP traffic between WAB-MT and WAB donor, e.g., via PDU session, or backhaul PDU session, or SRB. Regarding CP traffic transfer between WAB donor and AMF/gNB, the WAB donor may perform IP routing for CP traffic or perform proxy for NG/Xn-C traffic, or perform routing via NG/XnAP message. So the redirection of NG-C and Xn-C traffic can wait for the progress on the CP traffic transfer mechanism. 
Observation 3: After MT migration, WAB-gNB needs to establish or update NG/Xn connection with the MT’s target donor. And NG-C and Xn-C traffic needs to be redirected.   

Phase 3: UE handover 

After MT migration, the UE is still served by the same WAB node which has whole gNB function. The handover of UE is needed in the following cases: 
- Case 1: PCI of WAB node cell is changed, e.g., due to PCI confusion/collision. As we know, the PCI of WAB cell may collide with other stationary cell or other WAB cell along with the movement of the WAB node. So the PCI of WAB cell needs to be re-allocated in case of PCI confusion/collision, e.g., a new set of WAB cells can be activated in the WAB node with the new re-configured PCIs. In this situation, UEs need to be handed over from the source WAB cell with the old PCI to the target WAB cell with the new PCI. 
- Case 2: AMF change. If the MT’s target donor is not connected/has no IP connectivity to the UE’s AMF, UE’s AMF needs to be re-allocated. In this situation, N2 based handover procedure needs to be performed for UEs to re-select a new AMF for the UE. 
Observation 4: The PCI of WAB cell needs to be re-allocated due to WAB-MT migration in case of PCI confusion/collision. 

Proposal 2: RAN3 to discuss how to re-configure PCI for WAB cell during WAB-MT mgiration to avoid confusion/collision.  

Proposal 3: The discussion on procedure of WAB node mobility can wait for the progress on the architecture and protocol stack for WAB node.  
Conclusion
In this contribution, we discussed the mobility of WAB node and provided our initial considerations. And we have the following observations and proposals:

Observation 1: If MT’s UPF is re-allocated, new PDU session between target MT’s UPF and WAB node needs to be established for MT. And old PDU session for MT between source MT’s UPF and WAB node needs to be released. 

Observation 2: If MT’s UPF is re-allocated, the DL path for UE’s PDU session needs to be redirected after the re-allocation of MT’s UPF. 

Proposal 1: On the issues regarding re-allocation of MT’s UPF, RAN3 sends an LS to SA2 to trigger the discussion in SA2 or wait for SA2 progress. 
Observation 3: After MT migration, WAB-gNB needs to establish or update NG/Xn connection with the MT’s target donor. And NG-C and Xn-C traffic needs to be redirected.   

Observation 4: The PCI of WAB cell needs to be re-allocated due to WAB-MT migration in case of PCI confusion/collision. 

Proposal 2: RAN3 to discuss how to re-configure PCI for WAB cell during WAB-MT mgiration to avoid confusion/collision.  

Proposal 3: The discussion on procedure of WAB node mobility can wait for the progress on the architecture and protocol stack for WAB node.  
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