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1	Introduction
RAN#102 agreed study item on topological enhancements for NR [1]. It covers both 5G femto and wireless access backhaul (WAB). The objectives for WAB SI are following, [1]:
	. 	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).



This contribution analyses the inter-gNB neighbour relation, WAB mobility, etc. 
NOTE: in this contribution, the “Donor gNB” is same as the “BH gNB” as used in SA2 TR 23.700-06 ([2])
2	Inter-gNB Neighbour Relations and Xn Establishment
In Rel-18, the mobile IAB acts as a gNB-DU/cell. The Xn between the IAB-donor and its neighboring gNB may be already established before mobile IAB connects with IAB-donor. The arrival/departure of a mobile IAB does not affect the Xn between the IAB-donor and its neighbouring gNB, other than possibly informing neighbors about newly deployed/released IAB cell(s). From the perspective of a neighboring gNB, the arrival/departure of a mobile IAB can be considered to add/remove cell(s) of the serving IAB-donor. 
The WAB brings a new challenge to the inter-gNB neighbor relation. Unlike a new Rel-18 mobile IAB appearing as a new gNB-DU/cell to neighboring gNB, WAB appears as a new gNB to the neighboring gNB. The arrival/departure of mobile WAB causes dynamic setup/release of the Xn between the WAB-gNB and its neighouring gNB(s).
In legacy system, the gNB can initiate the ANR procedure whenever the UE report an unknown PCI, i.e. a PCI that is not in the NCRT. This can be similar for WAB, e.g. WAB initiate the ANR procedure whenever the UE reports an unknown PCI. However, WAB faces another challenge, for example, when the UE report a known PCI, the WAB cannot know whether the PCI is related to an existing cell/entry in its NCRT, or the PCI belong to a new neighboring cell that is not in the NCRT. This is due to the mobility nature of WAB and PCI reuse for cells in different geographical area. 


Figure 1: PCI reuse by cells of gNB1 and gNB3
 An example is shown in above figure. 
· When the WAB is at location A, it detects the new cell with PCI#1 (i.e. gNB1’s cell), WAB initiate ANR procedure to add gNB1’s cell in its NCRT. 
· Later, when WAB move to location B which is covered by gNB3’s cell with same PCI#1, WAB cannot know whether the PCI#1 corresponds to an existing entry in NCRT that is related to gNB1’s cell, or corresponds to a new cell. 
So, it is necessary for WAB-gNB to know the neighboring cell, and a neighboring gNB to know WAB cell as early as possible.
It is beneficial for exchange the neighboring cell information over Xn interface, in order for WAB-gNB to know the neighboring cell, and a neighboring gNB to know WAB cell as early as possible. In legacy system, the Xn setup is either triggered by OAM, or by ANR. 
Xn establishment between WAB-gNB and Donor gNB
When the WAB-UE connects to a donor gNB, the WAB-UE knows the TAI/CGI of the serving cell. After the integration procedure (i.e. WAB-UE connected with the donor gNB, WAB-gNB setup NG with the AMF, BH PDU session establishment), the WAB-UE can initiate the Xn-C TNL address discovery procedure towards the Donor gNB. The WAB-UE may then initiate the TNL/Xn Setup with the Donor gNB.
Proposal 1-1: WAB-gNB can reuse existing Xn-C TNL address discovery procedure to know the Xn-C TNL address of donor gNB, then setup Xn with Donor gNB. 

Xn establishment between WAB-gNB and neighboring gNB
The WAB-gNB can reuse the existing mechanism to detect the neighboring cell of a gNB. Since the WAB has a gNB functionality, it can initiate the ANR procedure based on the measurement report from a connected UE, or from the measurement report of the co-located WAB-UE. In addition, the WAB-gNB can also use the information received from Donor gNB over Xn.  During the Xn Setup or NG-RAN node configuration update procedure, the Donor gNB can provide its neighboring cell information to the WAB-gNB. In most of the scenarios, the WAB’s neighboring gNB is also a neighboring gNB to the Donor gNB. The WAB-gNB can use the neighboring cell information received from the Donor gNB to update its NCRT, or initiate Xn-C TNL address discovery procedure for further TNL/Xn Setup with the neighboring gNB.
Proposal 1-2: WAB-gNB can use the neighboring cell information received from the donor gNB to update its NCRT, or initiate the Xn-C TNL address discovery procedure towards the neighboring gNB for further TNL/Xn Setup with the neighboring gNB.

3	Inter-gNB signaling
For donor gNB, it needs to detect the co-location of the WAB-UE and WAB-gNB. The Donor gNB may use this information, e.g. for resource multiplexing handling. In IAB case, the Donor detects the co-location based on the IAB-MT’s BAP address received in the F1 SETUP REQUEST message. In WAB, the co-location detection may be performed via the Xn interface. For example, when the WAB-gNB initiates the Xn Setup with the Donor gNB, the WAB-gNB may include an indication in the XN SETUP REQUEST message. The indication may be a UE ID received from Donor gNB during the RRC establishment procedure. The detail of the indication can be further studied. 
Proposal 2: donor gNB detects the co-location of the WAB-gNB and WAB-UE during the Xn Setup procedure initiated by the WAB-gNB.

4	gNB-CN signaling
When a WAB moves out the service area of the UE’s AMF and moves in the service area of UE’s new AMF, the WAB may need to disconnect from the old AMF and connect with the new AMF. 
Current NGAP does not have a NG Removal procedure. This causes the WAB to unnecessarily keep the NG connection, IPSec tunnel and TNL association with the old AMF. 
In addition, a WAB’s authorization status may be changed to not authorized. Orderly release is needed, in order not for the AMF to report the TNL connection lost after the WAB is changed to not authorized. 
So it may be necessary to introduce a NG Removal procedure, which can be used to serve above scenarios
Proposal 3: introduce a NG Removal procedure
5	WAB mobility
The WAB-UE migration, and relocation of UE’s AMF can be independent to each other. 
WAB-UE migration
When the WAB moves, it may need to be handover from one Donor gNB to another Donor gNB. Current Xn-HO/NG-HO can be reused for the WAB-UE. The IP address of the WAB-UE is maintained after the Xn-HO/NG-HO. So the N2/N3 for the connected UEs are not affected.
Proposal 4-1: existing Xn/NG-handover procedure can be reused for the migration of WAB-UE.
In case the additional User location Information (i.e.WAB-UE’s ULI) is reported for the connected UE, the WAB-gNB need to report the updated additional user location information to UE’s AMF.  This may be similar to ULI reporting during intra-gNB handover.  This is similar to Rel-18 mobile IAB. No enhancement is needed. 
Relocation of UE’s AMF
The WAB-UE handover may cause the changes to the UE’s serving AMF, for example, when the WAB is moving out of the service area of UE’s current AMF. Similar to Rel-18 mobile IAB, the WAB is configured with the trigger condition and necessary information. For example, the WAB is configured with the trigger condition, e.g. to disconnect from the UE’s old AMF, and setup NG with new AMF. The WAB is also configured with the AMF information that the WAB-gNB needs to setup NG. When the trigger condition is met, the WAB-gNB initiates a NG-HO to change the UE’s AMF. Again, it is similar to Rel-18 mobile IAB. The WAB has two logical WAB-gNBs, i.e. the source logical WAB-gNB connects with the UE’s source AMF, and the target logical WAB-gNB connects with the UE’s target AMF. The source WAB-gNB initiate the NG-HO to change the UE’s AMF. An example call flow is shown below:


Figure 2: relocation of UE’s AMF
Proposal 4-2: the relocation of the UE’s AMF can be performed by using two logical gNBs in the WAB.

3	Conclusion
In this contribution, we discussed inter-gNB neighbour relation, WAB mobility and XnAP/NGAP impacts. Our proposals are:
Proposal 1-1: WAB-gNB can reuse existing Xn-C TNL address discovery procedure to know the Xn-C TNL address of donor gNB, then setup Xn with Donor gNB. 
Proposal 1-2: WAB-gNB can use the neighboring cell information received from the donor gNB to update its NCRT, or initiate the Xn-C TNL address discovery procedure towards the neighboring gNB for further TNL/Xn Setup with the neighboring gNB.
Proposal 2: donor gNB detects the co-location of the WAB-gNB and WAB-UE during the Xn Setup procedure initiated by the WAB-gNB.
Proposal 3: introduce a NG Removal procedure
Proposal 4-1: existing Xn/NG-handover procedure can be reused for the migration of WAB-UE.
Proposal 4-2: the relocation of the UE’s AMF can be performed by using two logical gNBs in the WAB.
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