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1  Introduction

During the RANP #96, a new WID [1] on Mobile IAB was agreed, with the following objectives,

· Define Procedures for migration/topology adaptation to enable IAB-node mobility, including inter-donor migration of the entire mobile IAB-node (full migration) [RAN3, RAN2]

· Enhancements for mobility of an IAB-node together with its served UEs, including aspects related to group mobility. No optimizations for the targeting of surrounding UEs. [RAN3, RAN2]

Note: Solutions should avoid touching upon topics where Rel-17 discussions already occurred and where the topic was excluded from Rel-17, except for enhancements that are specific to IAB-node mobility.

· Mitigation of interference due to IAB-node mobility, including the avoidance of potential reference and control signal collisions (e.g. PCI, RACH). [RAN3, RAN2]
Meanwhile, in TR 23.700-05 [2] which is related to the SA2 VMR SI, Key issue #6 of the TAC provided by the mobile IAB node was proposed.
This contribution mainly focuses on the PCI and TAC-related issues during the moving process of the IAB nodes. 
2  Discussion
2.1 Avoidance of PCI collision
According to TS 38.401 [3], we have “The gNB-DU and its cells are configured by OAM in the F1 pre-operational state.” That is, the PCI is preconfigured by the OAM. Thus, in the case of a fixed track scene, e.g. public transport, OAM can know in advance the neighboring cells that the mobile IAB node will pass through. And the OAM can allocate appropriate PCIs to mobile IAB cells without conflicting with neighboring cells along the way.
The preceding describes the scenario where PCIs are preset and remain unchanged. However, for more general cases, PCI changes may be necessary to avoid conflicts, especially for the non-fixed route of mobile IAB, where it is hard for OAM to predict the potential PCI collision. And some standard solutions for “PCI changes” may be required.

Proposal 1: In some implementation scenarios, OAM is able to avoid the PCI collision for a mobile IAB. For other scenarios, we need solutions for “PCI changes”.
According to TS 38.473 [4], for the “F1 Setup” and “gNB-DU/CU Configuration update” procedures, we have,

	The gNB-CU may include the Cells to be Activated List IE in the F1 SETUP RESPONSE message. The Cells to be Activated List IE includes a list of cells that the gNB-CU requests the gNB-DU to activate. The gNB-DU shall activate the cells included in the Cells to be Activated List IE and reconfigure the physical cell identity for cells for which the NR PCI IE is included. 

If Cells to be Activated List Item IE is contained in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-DU shall activate the cell indicated by NR CGI IE and reconfigure the physical cell identity for cells for which the NR PCI IE is included.
If Cells to be Activated List Item IE is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall activate the cell indicated by NR CGI IE and reconfigure the physical cell identity for which the NR PCI IE is included.


That is, the gNB-CU can reconfigure the PCI of the cell to be activated.
Observation 1: In PCI changing cases, CU can reconfigure the PCI of mobile IAB, as already supported by F1AP.
For full migration, in case the logical DU concept is adopted, UE will perform HO from one cell to another. The PCIs of the two cells served by two logical DUs can be different. And the PCI of the cell to be activated under the logical DU can be reconfigured during the F1 setup to prevent conflict.
For inter-CU partial migration and intra-CU migration, the F1 connection between the IAB-DU and Donor-CU remains unchanged. Donor-CU can allocate appropriate PCIs to new cells under the IAB-DU. Similar to full migration, UE can perform HO to the new cell to avoid interference due to PCI collision.
The intention is to avoid the potential data interruption of served UEs, due to the PCI update in connected state. This is because the PCI update are considered as cell reboot for UE. While, it is non-data loss procedure for UE to use the HO procedure from one cell with PCI-1 to another cell with PCI-2
Proposal 2: In case mobile IAB needs to update PCI due to collision, to avoid the impact/interruption on its served UEs, NW use handover procedure to switch the UEs to the new cell with this updated PCI.
Considering the preceding analysis, OAM, Donor-CU, and mobile IAB-node are involved in the PCI conflict scenarios. To avoid the impact to both the fixed cells and the mobile IAB cells, the PCI collision should be avoided as much as possible. RAN3 can discuss the potential solutions related to these three elements to address the interference caused by PCI collision.
Proposal 3: RAN3 discuss how to resolve PCI collision for mobile IAB involving OAM, Donor-CU, and mobile IAB-node.
2.2 RACH collision
Referring to the R17 discussion, the “IAB RESOURCE COORDINATION” procedure has been introduced to exchange the semi-static radio resource configuration pertaining to a boundary IAB-node, between the F1-terminating IAB-donor-CU and the non-F1-terminating IAB-donor-CU, for the purpose of resource multiplexing, of which the “RACH Config Common IAB” IE and “RACH Config Common” IE are included. And relevant enhancement has also been aligned in the F1AP “GNB-DU RESOURCE CONFIGURATION” procedure.
Given the above analysis, RACH collision, if exists, may be addressed by the existing resource coordination procedure. In addition, other physical resource configurations may conflict due to mobility, and more details may need to be checked with RAN1.

Therefore, it is proposed to first identify if there is a case of RACH and other physical resource collision in mobile IAB.
Proposal 4: Ask RAN1 whether enhancement is needed for solving the potential confliction of the RACH resource configuration or any other physical resource configurations of the mobile IAB.
2.3 TAC broadcasted by mobile IAB cell
SA2 also discussed the mobile IAB in the VMR SI. And according to the Key issue #6 in [2], during the movement of an IAB node, whether the TAC broadcast by the IAB node changes is critical and may have RAN impacts. The following discusses the UE and RAN impacts in the case of fixed TACs and dynamic TACs.
· Fixed TAC 
If the mobile IAB node broadcasts a fixed TAC, it means that the fixed TAC cannot represent the physical location of the UE. The potential impacts are summarized below,

· UE impacts:
On-board UEs:

The UEs will not initiate Mobility Registration Update caused by TA change outside the RA.
Surrounding UEs:
When the IAB node moves to an area where the surrounding UEs camp on macro base stations and the UEs detect a new cell that broadcasts a new TAC, the UEs consider that they move to a new TA outside the RA and will initiate a mobility registration update. When the IAB node continues to move for a long distance, surrounding UEs cannot detect the IAB cell and then camp on cells of macro base stations that broadcast different TACs. The UEs may have to initiate the Mobility Registration Update again.
· RAN impacts:
When the mobile IAB-DU configured with a fixed TAC performs the F1 setup procedure, the donor gNB shall perform gNB Configuration Update towards 5GC to add the TAI supported by the mobile IAB node into the TA list of donor gNB. Similarly, when the mobile IAB node releases the F1 connection, the donor gNB shall perform gNB Configuration Update towards 5GC to delete the TAC supported by the mobile IAB node from the TA list of donor gNB.
· Dynamic TAC 
For the mobile IAB node broadcasting dynamic TAC, it means that the TAC is associated with the physical location of the mobile IAB node. The potential impacts are summarized below,

· UE impacts:
On-board UEs:

Signalling overhead of Mobility Registration Update initiated by UE when UE detects it is entering a TA that is not in the RA.

Surrounding UEs:
If the mobile IAB node broadcasts a TAC related to the actual physical location, the surrounding UEs may not trigger Mobility Registration Update if this TAC is within the RA. 
· RAN impacts:
Since TACs are preconfigured by OAM, RAN-based solutions may be required to support dynamic TACs.
Since both may have big CN impact and SA2 is discussing the two options, further confirmation from SA2 is necessary before making any conclusion at RAN. So, it is proposed,

Proposal 5: RAN3 wait for the SA2 conclusion on the TAC issue of mobile IAB, and discuss RAN impacts if needed.
3  Conclusion

This paper mainly discusses the PCI, RACH and TAC-related issues during the moving process of the IAB nodes, and the following proposals are provided,
Observation 2: In PCI changing cases, CU can reconfigure the PCI of mobile IAB, as already supported by F1AP.

Proposal 1: In some implementation scenarios, OAM is able to avoid the PCI collision for a mobile IAB. For other scenarios, we need solutions for “PCI changes”.
Proposal 2: In case mobile IAB needs to update PCI due to collision, to avoid the impact/interruption on its served UEs, NW use handover procedure to switch the UEs to the new cell with this updated PCI.
Proposal 3: RAN3 discuss how to resolve PCI collision for mobile IAB involving OAM, Donor-CU, and IAB-node.
Proposal 4: Ask RAN1 whether enhancement is needed for solving the potential confliction of the RACH resource configuration or any other physical resource configurations of the mobile IAB.
Proposal 5: RAN3 wait for the SA2 conclusion on the TAC issue of mobile IAB, and discuss RAN impacts if needed.
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