Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG3 Meeting #117-bis-e	R3-225549
E-meeting, Oct. 10th – Oct. 18th, 2022	

Agenda Item:	13.4
Source: 	Canon Research Centre France
Title:	PCI Collision Avoidance with Mobile IAB
Document for:	Discussion
[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In this paper, we discuss the mitigation of interference due to IAB-node mobility, in particular the avoidance of potential PCI collision. This is one of the objectives of the work item Release 18 as described in the WID [1], and the following agreements were made for this subject at the previous RAN3 meeting [2]:
	· PCI space partitioning via OAM configuration can be used in some cases for avoidance of PCI collisions.
· From RAN3 perspective, existing mechanism can be used for PCI collision detection in mobile IAB scenario. Further enhancement is FFS. 
· RAN3 to discuss whether mobile IAB needs any enhancements to the existing mechanisms for PCI collision avoidance and/or optimization.




Discussion
PCI Partitioning limitations
As discussed in [3], it is admitted that PCI collision avoidance by OAM and PCI partitioning is not sufficient for some mobile IAB scenarios. We have the same recognition for several reasons.
First, the trajectory of a mobile IAB node may not always be predictable as it depends on the type of vehicle (e.g. taxi) or on the situation (e.g. temporary deployment). Thus, dedicating some specific PCI values for mobile IAB nodes would involve preventing the usage of these PCI values for any other RAN cells. This would put a high constraint to the stationary RAN cells because of the reduced PCI space available. As a consequence, the deployment of mobile IAB nodes may be restrained. To avoid adding such a too high constraint, the number of PCI values dedicated to mobile IAB nodes may be limited to a few values. Unless, the number of mobile IAB nodes in a same geographical area is limited to this number of dedicated PCI values, it cannot be avoided PCI collision or confusion situations with two mobile IAB nodes being close to each other, and using the same PCI values.
Besides, PCI planning should not only avoid PCI collision or confusion with the same PCI value used for two neighbouring cells (directly adjacent or adjacent to a common cell), but it may also minimize the cases of signal interferences that impacts the network performance, e.g. cases with same PCI mod 3 result (same PSS detected), cases with same PCI mode 4 result (DMRS interference). Such a PCI planning optimization will not be feasible in case of mobile cells, even in case of PCI partitioning with dedicated values.      
Observation 1: PCI collision avoidance by OAM and PCI partitioning only is not sufficient for some mobile IAB scenarios. 

Dynamic PCI change
The consequence of observation 1 is that there is a need to be able to change the PCI value of one or several cell(s) of a mobile IAB node. This does not preclude PCI partitioning with dedicated PCI values for mobile IAB nodes. The advantage of PCI partitioning would be to decrease the number of cases where a PCI change is necessary while the mobile IAB node is moving.
Proposal 1: PCI collision avoidance via dynamic PCI change shall be considered regardless a PCI partitioning is applied.

Additionally, it would be beneficial to avoid service interruption for the UEs served by a mobile IAB node when the PCI value of the serving cell is dynamically changed. 
Proposal 2: Dynamic PCI change without service interruption for the served UEs shall be considered and may be referred to as smooth PCI change.

Two procedures may be considered for smooth PCI change:
1) The inter-donor-CU PCI change procedure where the PCI value is modified at a mobile IAB-DU and that applies when the mobile IAB node during the full migration toward a new IAB-donor-CU.
2) The intra-donor-CU PCI change procedure where the PCI value is modified at a mobile IAB-DU and that applies when the mobile IAB node is not fully migrating toward a new IAB-donor-CU.
Considering the first procedure (inter-donor-CU PCI change), the full migration of a mobile IAB-node is indeed the opportunity to change the PCI value(s) used by the mobile IAB-node in case of a potential conflict is detected. A smooth PCI change can be achieved by relying on the architecture enabling two logical DUs at the mobile IAB node. Then, when the second logical DU (under the target donor CU) is activated in the mobile IAB node, the activated cell(s) may use new PCI value(s) different from the PCI value(s) used for the cell(s) controlled by the first logical DU (under the source donor CU). At the full migration of the mobile IAB node, the served UEs, also migrate from the source donor CU to the target donor CU. A UE served by the first logical DU will be handed over through the legacy handover procedure, from a cell controlled by the first logical DU to a cell controlled by the second logical DU. Once the handover is completed for all UEs served by the first logical DU, then this first logical DU can be deactivated. 
Considering the second procedure (intra-donor-CU PCI change), a smooth PCI change can be achieved by activating a new cell in the mobile IAB-DU with a new PCI value. A UE served by a cell with potential PCI conflict, will be handed over to the new cell with the new PCI value through the legacy handover procedure. Once the handover is completed for all UEs served in the cell with potential PCI conflict, then this cell can be deactivated. Similar approach has been proposed by some other companies in [4][5][6][7]. 
[bookmark: _Hlk114152180]Proposal 3: Two procedures may be considered for smooth PCI change: 1) the inter-donor-CU PCI change procedure when the mobile IAB node is fully migrating toward a new IAB-donor-CU, and 2) the intra-donor-CU PCI change when the mobile IAB node is not fully migrating toward a new IAB-donor-CU.

Conclusion
In this contribution, we have explained the limitations of PCI partitioning to mitigate PCI interference with mobile IAB. Then, we have discussed the feasibility of a dynamic PCI change without service interruption for the served UEs. Finally, the following observation and proposals have been made:
Observation 1: PCI collision avoidance by OAM and PCI partitioning only is not sufficient for some mobile IAB scenarios. 
Proposal 1: PCI collision avoidance via dynamic PCI change shall be considered regardless a PCI partitioning is applied.
Proposal 2: Dynamic PCI change without service interruption for the served UEs shall be considered and may be referred to as smooth PCI change.
Proposal 3: Two procedures may be considered for smooth PCI change: 1) the inter-donor-CU PCI change procedure when the mobile IAB node is fully migrating toward a new IAB-donor-CU, and 2) the intra-donor-CU PCI change when the mobile IAB node is not fully migrating toward a new IAB-donor-CU.



References
[1] RP-221815 - Mobile IAB (Integrated Access and Backhaul) for NR - Work Item Description
[2] Chairman notes of RAN3#117e meeting
[3] R3-225154 - Summary of CB # IAB4_IntMit
[4] R3-224506 - PCI collision avoidance for mobile IAB (Qualcomm Incorporated)
[5] R3-224357 - Discussion on Interference mitigation (Huawei)
[6] R3-224379 - Interference mitigation for mobile IAB (Nokia, Nokia Shanghai Bell)
[7] R2-2208251 - Consideration on PCI collisions for Mobile IAB (Sharp) 
	1/3	
