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Introduction
This contribution discusses mobile IAB interference mitigation. The WID states following ([1]). 
· Mitigation of interference due to IAB-node mobility, including the avoidance of potential reference and control signal collisions (e.g. PCI, RACH). [RAN3, RAN2]

RAN3 has made following agreements related to PCI collision detection/avoidance: 
PCI collision can be detected by the F1-terminating IAB-donor of the mobile IAB-node.
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.
From RAN3 perspective, no enhancements are needed for RACH collision avoidance unless requested by other WGs.
PCI Space Partitioning is performed by OAM and up to implementation.
As baseline, to avoid PCI collision, F1-terminating IAB-donor can reconfigure PCI for the cell of mobile IAB-DU via existing F1AP message.
PCI-change on the IAB-node can be supported via handover of connected UEs between cells using old and new PCI, respectively.
PCI collision can be detected by the F1-terminating IAB-donor of the mobile IAB-node.
FFS for the PCI reconfiguration in case of IAB-donor and IAB-node with different OAMs.
Additionally, RAN3 has made following agreements on the availability of IP connectivity: 
RAN3 not to work on solutions addressing use cases where inter donor IP connectivity is not available.
For scenarios without Xn, RAN3 to investigate whether IAB-related Xn signaling for partial migration and DU migration can be carried via NG using a container to avoid the impact on the AMF.

Open areas that RAN3#119bis-e identified were [2],[3]:
How to avoid PCI collision in the scenario with Xn between IAB-DU’s donor and IAB-MT’s donor.  
How to avoid PCI collision in the scenario without Xn between IAB-DU’s donor and IAB-MT’s donor if the scenario is supported. 
Whether PCI collision between mobile IAB cells can be predicted based on existing UE measurement report.

In this contribution we elaborate the open issues and propose a suitable way forward.

Discussion
2.1 PCI collision detection and avoidance
2.1.1 Xn existing between IAB-DU’s donor and IAB-MT’s donor
This scenario can be assumed to be a baseline case. The deployment of a network supporting mobile IAB can be such that the partial migration covers the area where the Xn is always available between the donors of IAB-MT and IAB-DU. The deployment can be such that some of the gNBs can be assigned to act as “anchors” i.e. F1-terminating CUs allowing partial migration within the area where “Xn coverage” exists. Another anchor may then cover the following area and full migration will happen between the anchors. Obviously, the PCI collision detection and avoidance can be done by the F1-terminating donor within its Xn coverage area.
At the edge of the Xn coverage, there can be Xn between the donors allowing exchange of cell information. The cell information will therefore be provided beyond the Xn coverage of F1-terminating donor enabling collision detection also in the extended area and prior to full migration.
Considering the above, existing means to share cell information over Xn will be sufficient for PCI collision detection and avoidance in the scenario where Xn exists between IAB-DU’s and IAB-MT’s donors.
Proposal 1: No enhancements are needed for PCI collision detection and avoidance when Xn exists between IAB-DU’s and IAB-MT’s donors.

2.1.2 No Xn between IAB-DU’s donor and IAB-MT’s donor
If there is not Xn between the F1-terminating donor and the target donor of the IAB-MT, and when the two donors are not neighbours, ANR based on UE measurements would not be applicable to establish neighbour relation and Xn setup.
In such scenarios, the Xn setup could be done in a dynamic manner. Related to this, RAN3 has made following agreements:
For the integration of mIAB-MT and mIAB-DU to different CUs and for mIAB-DU migration, RAN3 to support Option B, i.e., the gNB-ID of the MT’s CU and the MT-ID are passed via F1AP to DU’s CU.
Option B: The gNB-ID of the MT’s CU and the MT-ID is passed over F1AP is selected as the option to adopt for MT migration.
With this F1AP signalling, the IAB-DU’s CU becomes aware of the IAB-MT’s target gNB, and, if Xn was missing between the IAB-DU’s CU and the IAB-MT’s target gNB CU, the IAB-DU’s CU can initiate Xn setup to that gNB. This would be possible in scenarios supported in Rel.18 as per RAN3 agreement about the availability of IP connectivity:
RAN3 not to work on solutions addressing use cases where inter donor IP connectivity is not available.
With this enhancement used for dynamic Xn setup, the scenario falls back to case with existing Xn which would not require further enhancements as per Proposal 1.
Observation 2. F1AP enhancement to include (target) gNB ID will enable dynamic Xn setup in case no Xn between IAB-DU’s donor and IAB-MT’s target donor.
Proposal 2: No enhancements needed for PCI collision detection/avoidance when in case of no Xn.

2.1.3 Prediction of PCI collision based on existing UE measurement reporting
UE measurements may not be reliable means for PCI collision detection. When the UEs are able to detect another cell with the same PCI, the collision may already happen, and the reaction may therefore be late.
Observation 3. UE measurement reporting is not a reliable means to detect PCI collisions.
IAB-MT is also measuring and detecting neighbour cells. Knowing the IAB-DU’s cell(s), the IAB-node could detect the collisions between IAB-nodes own cells and the cells in the neighbourhood. However, this may not always be reliable as the early detection, allowing timely reaction to potential collision, is not possible in all mobility scenarios. Early detection capability depends on the IAB-DU’s antenna orientation w.r.t cell coverage areas of the surrounding cells. Hence, IAB-MT’s reporting cannot be considered as a generic solution although could work or help in some scenarios.
Observation 4. IAB-MT’s measurement reporting would help in some cases but could fail to support the detection of PCI collisions depending on the antenna orientation(s) and the network cell layout.
Based on the discussion above, it can be concluded that the means available in RAN and signalling between RAN nodes can be considered as the primary means for PCI collision detection and avoidance while UE/MT measurements can just be assisting the donors. Therefore, the usage of UE/MT measurements can be left for network implementation whenever/if seen beneficial.
Proposal 3. The usage of UE and IAB-MT measurement reporting for PCI collision detection can be left for network implementation.

2.2 PCI configurations with multiple OAMs
An FFS was identified for case with multiple OAMs:
· FFS for the PCI reconfiguration in case of IAB-donor and IAB-node with different OAMs
We think this is not an issue. In a normal (i.e. non-IAB) deployment, it is possible that the gNB-DU and gNB-CU come from a different vendor and uses different OAMs. The gNB-DU may be configured by the gNB-DU’s OAM server for the PCIs. During the F1 Setup procedure, the gNB-CU may configure gNB-DU to use a different PCI. The gNB-CU has better knowledge about the PCI alllocations, e.g. PCI used by other connected gNB-DU, PCI used by the neighboring cells, PCIs configured by gNB-CU’s OAM, etc. This also does not preclude the coordination between the gNB-DU’s OAM and gNB-CU’s OAM. 
The mobile IAB is no different from the normal deployment. Even the IAB node and IAB-donor may come from different vendor and use different OAMs. It can be similar to normal deployment. There are no new issues, thus no enhancement is needed. 

Observation 5. From RAN3 perspective, the IAB node and IAB-donor may use different OAMs, just like normal gNB-DU and gNB-CU that may use different OAMs. 
Proposal 4. No enhancement is needed when the IAB node and IAB-donor use different OAMs. 

Conclusions
In this contribution, we briefly analyzed interference mitigation and PCI management in mobile IAB scenarios. We made following observations: 
Observation 1. Partial migrations as per Rel.17 specifications can be done when Xn is available between the F1-terminating donor and the target donor of the IAB-MT.
Observation 2.  F1AP enhancement to include (target) gNB ID will enable dynamic Xn setup in case no Xn between IAB-DU’s donor and IAB-MT’s target donor..
Observation 3. UE measurement reporting is not a reliable means to detect PCI collisions.
Observation 4. IAB-MT’s measurement reporting would help in some cases but could fail to support the detection of PCI collisions depending on the antenna orientation(s) and the network cell layout.
Observation 5. From RAN3 perspective, the IAB node and IAB-donor may use different OAMs, just like normal gNB-DU and gNB-CU that may use different OAMs. 

Based on the analysis we propose following:
Proposal 1: No enhancements are needed for PCI collision detection and avoidance when Xn exists between IAB-DU’s and IAB-MT’s donors.
Proposal 2: No enhancements needed for PCI collision detection/avoidance when in case of no Xn. 
Proposal 3. The usage of UE and IAB-MT measurement reporting for PCI collision detection can be left for network implementation.
Proposal 4. No enhancement is needed when the IAB node and IAB-donor use different OAMs. 
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