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1	Introduction
The WID on Rel-18 mobile IAB holds the following aspects [1]:

	· 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]. 
· Mitigation of interference due to IAB-node mobility, including the avoidance of potential reference and control signal collisions (e.g. PCI, RACH). [RAN3, RAN2]. 
Note: At the beginning of the work period, RAN3, RAN2 should discuss the potential complexity of a scenario where a mobile IAB node connects to a stationary (intermediate) IAB node, with respect to the scenario where a mobile IAB node connects directly to an IAB-donor.



This contribution discusses potential enhancements for mobile IAB with respect to these objectives. It also discusses the Note.

2	Discussion
2.1	Baseline
Issue: Baseline for mobile IAB
According to the WID, mobile IAB builds on Rel-17 IAB. Therefore, unless otherwise specified, RAN2 assumes that Rel-16/17 IAB specifications represent the baseline for the mobile IAB-node.
Proposal 1: Unless otherwise specified, Rel-16/17 IAB specifications represent the baseline for the mobile IAB-node.

2.2	Procedures for migration/topology adaptation to enable IAB-node mobility
Issue: Avoiding descendent node attachment
According to the WID, the mobile IAB-node cannot have descendent nodes. To avoid other IAB-nodes from connection attempts at the mobile IAB-nodes, the mobile IAB-node should not broadcast IAB-supported via SIB.
Proposal 2: To avoid parent node functionality, the mobile IAB-node to not broadcast “IAB-supported”. FFS if this only applies when the node is moving.

Issue: Supporting information for topology adaptation
For decisions on topology adaptation, CU-CP should be provided with information related to the IAB-node’s mobility, such as:
· The IAB-node is mobile.
· The IAB-node’s current geolocation, speed and direction of motion, if available.
· The IAB-node’s intended traveling range, e.g., if it is traveling long-distance or within the local area.
· The IAB-node’s route, e.g., if it is deterministic and/or a route identifier in case it is deterministic.
The CU-CP may use this information, for instance, to:
· Apply different topology adaptation policies to mobile vs. stationary IAB-nodes. Based on use case, it may, for instance, consider DC only for stationary IAB-nodes, while using CHO only for mobile IAB-nodes. 
· Apply early handover preparation or CHO for the IAB-MT in case it knows that the node moves at high speed.
· Apply full migration in case it knows that the node intends to travel over long distance.
· Establish a mobility history and predict IAB-node migration in case it knows that the node’s motion is deterministic and/or a route identifier has been provided.

During inter-donor migration, the IAB-node’s mobility state information needs to be passed in the IAB-MT’s context to the target donor-CU.

Proposal 3a: For topology adaptation, the IAB-node to report information related to its mobility to the CU-CP, including information:
(1) that the IAB-node is mobile; 
(2) on the IAB-node’s current location, speed and direction of motion, if available; 
(3) on its intended travelling range such as local or long-distance, if available;
(4) on the predictability and/or identifier of the intended route, if available. 

Proposal 3b: During inter-donor migration, the IAB-node’s mobility information to be passed in the IAB-MT’s context to the target donor CU.


Issue: Enhancements to support full migration
RAN2 may have to consider potential enhancements to support full migration procedures developed by RAN3. RAN2’s discussion on this topic should be based on RAN3’s progress on full migration. 
Proposal 4: For enhancements to full migration, RAN2 to wait for RAN3 progress.

Issue: Support of DAPS for backhauling
The support of DAPS for backhauling was discussed and deprioritized in Rel-17. The question arises if support of DAPS for backhauling should be considered for mobile IAB. 
For the development of DAPS for backhauling, the benefits need to be weighed against the complexity and overhead of the necessary enhancements.
If DAPS for backhauling was available, it might reduce service interruption during mobile-IAB-node migration. This might be beneficial for mobile IAB-nodes that perform frequent migration procedures. However, DAPS can presently not be used for FR2/FR2 handovers. This restricts the potential benefit of DAPS for backhauling to FR1 backhaul deployments.
During Rel-17, the discussion on DAPS for backhauling consumed a lot of time without achieving convergence on several topics. Further, while DAPS might provide an optimization to service interruption, it is not imperative for the functional support of IAB-node mobility. 
For these reasons, RAN2 should leave the support of DAPS for backhauling to later releases.
Proposal 5: Support of DAPS for backhauling not to be considered in this release.

Issue: Enhancements for CHO
Based on Rel-17 IAB, CHO can be applied to the IAB-MT. It is therefore also applicable to the mobile IAB-MT. From RAN2 perspective, there are no apparent enhancements needed to CHO for mobile IAB.
Proposal 6: Rel-17 CHO can be applied to the mobile IAB-MT. No further enhancements are necessary.

2.3	Mitigation of interference
Issue: PCI collision avoidance
PCI collisions may occur between a cell of a mobile IAB-DU and a cell on the stationary network if they use the same frequency. PCI collision may further occur between cells on separate mobile IAB-nodes that use the same frequency. To avoid PCI collisions, the following options can be considered:
Option 1: PCI and/or frequency partitioning: The cells of the mobile IAB-DU uses a different PCI and/or frequency than all cells in the surrounding environment.  
This option may work for mobile IAB-nodes that only move within a very confined environment and do not come very close to each other. 
This option does not scale for mobile IAB-nodes that travel over an extended distance, or that come into each other’s vicinity, e.g., at bus terminals, train stations or traffic lights. Further, frequency partitioning, if applied, is spectrally inefficient.
Option 2: Network-controlled PCI collision avoidance: The PCI used by a mobile IAB-DU cell can be changed based by the network based on information about potential PCI collisions with surrounding cells. Such a mechanism does not face the shortcomings of option 1. However, it is necessary that potential PCI collisions are sufficiently well predictable. Further, the change of PCI must be possible without invoking RLF on connected UEs.
For PCI collision detection, the following options can be considered:
· Option A: Information related to mobile IAB-node locations and RAN node locations
· Option B: Measurements of RF conditions that indicate PCI collision (e.g., measurement reports)
PCI collision detection is within RAN2 scope and should be discussed.
Network-controlled change of the PCI used by the mobile IAB-DU cell:
· Option a: The PCI of the mobile IAB-DU cell is reconfigured after all UEs have been handed over to the stationary network.
· Option b: The UEs are handed over between two cells with different PCI or frequency concurrently supported by the IAB-DU. 
Presently, PCI reconfiguration of a cell is supported via F1AP. Therefore, Option a is already available by implementation. RAN2 can therefore move ahead and discuss potential enhancements to PCI collision detection. RAN3 may decide to add further functionality related to Options a and/or Option b.
Proposal 7: RAN2 to discuss mechanisms for PCI collision detection for the support of network-controlled PCI collision avoidance mechanisms.

2.4	On the Note: Potential complexity of multi-hop backhauling
Multi-hop backhauling is supported by Rel-16/17 IAB. Without adding new functionality, the Rel-16/17 specification can also support multi-hop backhauling for mobile IAB-nodes. For that reason, there is no added complexity. In other words, the complexity of a mobile IAB-node connecting to an intermediate node vs. to the IAB-donor is the same. 
In some deployment scenarios, multi-hop backhauling may not be desirable for mobile IAB-nodes. Since it is the CU-CP that decides on topology adaptation and the selection of the target parent node, it is possible to achieve restriction of backhauling to single hop for mobile IAB-nodes via implementation. No additional specification is needed.
In other deployment scenarios, multi-hop backhauling may be very desirable for mobile IAB-nodes. This especially applies when FR2 is used for backhauling, e.g., for IAB-nodes mounted in trains that have a dedicated backhaul network or for long-distance buses that traverse rural environments, where stationary IAB is imperative for range extension. The use case of 5G backhauling for in-train access was already approved by RAN for the high-speed train use cases.
For that reason, multi-hop backhauling should be supported for mobile IAB-node based on Rel-16/17 functionality.
Proposal 8: Multi-hop backhauling is supported for the mobile IAB-node based on Rel-16/17 functionality.

The WID objectives do not include any aspects to further enhance multi-hop backhauling. For that reason, the Rel-18 mobile IAB WI should not pursue such efforts.
Proposal 9: No enhancements are pursued to further optimize multi-hop backhauling for mobile IAB.
Conclusion
This contribution discussed potential enhancements for mobile IAB with respect to topology adaptation, interference mitigation and multi-hop backhauling. The following proposals have been made:

Proposal 1: Unless otherwise specified, Rel-16/17 IAB specifications represent the baseline for the mobile IAB-node.
Proposal 2: To avoid parent node functionality, the mobile IAB-node to not broadcast “IAB-supported”. FFS if this only applies when the node is moving.
Proposal 3a: For topology adaptation, the IAB-node to report information related to its mobility to the CU-CP, including information:
(1) that the IAB-node is mobile; 
(2) on the IAB-node’s current location, speed and direction of motion, if available; 
(3) on its intended travelling range such as local or long-distance, if available;
(4) on the predictability and/or identifier of the intended route, if available. 
Proposal 3b: During inter-donor migration, the IAB-node’s mobility information to be passed in the IAB-MT’s context to the target donor CU.
Proposal 4: For enhancements to full migration, RAN2 to wait for RAN3 progress.
Proposal 5: Support of DAPS for backhauling not to be considered in this release.
Proposal 6: Rel-17 CHO can be applied to the mobile IAB-MT. No further enhancements are necessary.
Proposal 7: RAN2 to discuss mechanisms for PCI collision detection for the support of network-controlled PCI collision avoidance mechanisms.
Proposal 8: Multi-hop backhauling is supported for the mobile IAB-node based on Rel-16/17 functionality.
Proposal 9: No enhancements are pursued to further optimize multi-hop backhauling for mobile IAB.
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