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1. [bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
A new WID for mobile IAB-node [1] has been approved to be discussed in Rel-18, and following detail objectives are identified mainly focus on RAN3 and RAN2.
	· 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]
· The mobile IAB-node can connect to a stationary (intermediate) IAB-node. Optimizations specific to the scenarios, where the mobile IAB-node connects to a stationary (intermediate) IAB-node, or where it directly connects to an IAB-donor-DU are de-prioritized.
· The mobility of dual-connected IAB-nodes is down-prioritized.
· 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]


In this contribution, mobility enhancements for mobile IAB-node and its connected UEs are discussed, including aspects related to CHO, RACH-less HO, and some other aspects.
2. Discussion
Conditional handover for served UEs
	RAN2 119bis-e:
1) message withholding by the logical source IAB-DU with conditional delivery, e.g., upon on MT migration, 
2) conditional execution by the UE based on, e.g., a broadcast indication such as SIB indication of service time or DCI indication of MT-migration, (includes CHO with new trigger). 
3) legacy CHO (with implementation specific behaviour, e.g. using source-cell power down or target cell power up triggering the actual HO)
RAN2 assumes that O1 and O3 above could work, and FFS if O2 above (new trigger etc) is needed. 


For Option 1, RRC Reconfiguration messages are firstly sent to source IAB-DU of mobile IAB-node, and the source IAB-DU withholds the RRC Reconfiguration messages until some specific conditions are met and then delivers the RRC Reconfiguration messages to each connected UEs. Because similar delay RRC configuration procedure has been defined in RAN3 during R17 for reconfiguration of descendent nodes during intra-donor migration, and the Option 1 has no impacts on legacy UEs. However, for the deliver condition, MT migration may not feasible as defined in RAN3 that IAB-MT handover and IAB-DU migration is executed independently. 
For Option 2, because it’s not supported by the legacy UEs, then this option can be deprioritized.
For Option 3, legacy CHO configuration can be fully reused for UEs, and source IAB-DU can power down the cells by implementation to trigger the served UEs perform CHO to target IAB-DU, which has fewest standards impacts among 3 options. While for power up the cells of target IAB-DU, it’s not recommended to cause additional unnecessary HO/CHO on other UEs.
Proposal 1: Legacy CHO procedure can be reused by the served UEs of mobile IAB-node, and source IAB-DU powers down the cells by implementation to trigger the CHO.
RACH-less HO for served UEs
As in LTE, RACH-less handover has been introduced, and for the served UEs of mobile IAB-node, they can use the LTE RACH-less handover procedure as baseline.
Proposal 2: Use LTE RACH-less handover procedure as baseline for served UEs of the mobile IAB-node.
RAN2 has agreed that RACH-less procedure may be considered for on-board RRC_CONNECTED UEs, which are to be handed over together with the mobile IAB-node. It means that the target IAB-donor-CU needs to be aware of the on-board/surrounding status of handover UE and may needs to make some optimizations for the on-board UE than the surrounding UE. Therefore, on-board/surrounding status of UE can be included in the handover request message.
Proposal 3: Include on-board/surrounding status of UE in the handover request message.
In addition, for the on-board/surrounding status, all onboard UEs needs to perform migration together with the mobile IAB-node. While for the surrounding UEs camping on the mobile IAB-node, migration together with the mobile IAB-node is not an optimal choice. Once the surrounding UEs perform migration together with the mobile IAB-node, the measurement result of serving cell become worse gradually due to the mobility of mobile IAB-node, and the surrounding UEs may need to perform handover again within a short time. 
In addition, as specified in the WID, no optimizations are for the targeting of surrounding UEs, which means all enhancements related to group mobility are only considered for the onboard UEs. In addition, we have agreed that RACH-less handover may be only considered for on-board UEs rather than surrounding UEs. Therefore, it’s necessary to differentiate onboard UEs and surrounding UEs for IAB-donor. And no matter how UE determine whether it’s in the status of onboard or surrounding, UE needs to report its onboard/surrounding status to IAB-donor once it determines the status or changes the status.
Proposal 4: UE reports its onboard/surrounding status to IAB-donor once it determines the status or changes the status.
Keep lower layer configuration of served UEs
As for the served UEs of mobile IAB-node, since source logical IAB-DU and target logical IAB-DU are co-located physically and the serving mobile IAB-node doesn’t change for UE during the whole full migration procedure or IAB-DU migration procedure, which means the air interface between the UE and the mobile IAB-node may be maintained during the whole full migration procedure or IAB-DU migration procedure. In addition, RAN3 had agreed to discuss whether and which information can be shared between two logical DUs in case of IAB-DU migration.
Therefore, in this case, at least some lower layer configurations (RLC, MAC and PHY) can be reused before and after migration for UE, and UE is only configured with the delta configuration specified to the target IAB-donor, e.g., key and security algorithms. 
Proposal 5: The served UEs of mobile IAB-node may keep lower layer configurations (RLC, MAC and PHY) during inter-donor full migration or IAB-DU migration together with the mobile IAB-node.
Mobile IAB-indication in Msg5
	RAN2 120:
R2 assumes that It is up to RAN3 or SA2 to decide whether to support early mobile IAB indication in Msg5 because it depends whether donor CU needs to select an AMF supporting mobile IAB. 
RAN2 121:
Postponed, AMF selection in the base-station is a Ran3 function, Ran2 expect RAN3 to ask for it if support for this is needed 


As agreed in last two meetings, whether to have the mobile IAB-indication in Msg5 depends on whether IAB-donor-CU needs to select an AMF supporting mobile IAB. And as defined in SA2 and captured in the latest running TS 23. 501 as follow, IAB-donor-CU will select an AMF that supports IAB-node with mobility based on the receiving mobile IAB-indication. In addition, as defined in R16 for fixed IAB-node, the similar procedure has been defined in Msg5. Then, we’d better to design similar procedure for mobile IAB in R18. Otherwise, an LS is needed to inform SA2 to update the procedure defined in TS 23.501.
	For a MBSR node, it provides a mobile IAB-indication to the IAB-donor-CU when the RRC connection is established as defined in TS 38.331 [28]. When the mobile IAB-indication is received, the IAB-donor-CU selects an AMF that supports IAB-node with mobility and includes the mobile IAB-indication in the N2 INITIAL UE MESSAGE as defined in TS 38.413 [34] so that the AMF can perform mobile IAB authorization as described in clause 5.35A.4.


Proposal 6: Mobile IAB-node includes a mobile IAB-indication in Msg5.
Fixed IAB-node handover
For the mobile IAB-node, it should have no descendent IAB-nodes and only serve for UEs as defined in the WID. In RAN2 119 e-meeting, RAN2 has agreed that the method of not broadcasting “iab-Support” indication is sufficient to prevent other IAB-node from accessing mobile IAB-node. However, the “iab-Support” indication is only applied for IAB-node integration procedure, it needs to avoid that a source IAB-donor-CU to configure measurement to an IAB-node with a potential cell belonging to a mobile IAB-node, and the source IAB-donor-CU to trigger handover of the IAB-node to the mobile IAB-node cell. Therefore, the source IAB-donor-CU of a fixed IAB-node should be aware of whether the potential target cell belongs to a mobile IAB-node.
[bookmark: OLE_LINK14]Proposal 7: Source IAB-donor-CU of a fixed IAB-node should be aware of whether the potential target cell belongs to a mobile IAB-node.
Conclusion
This contribution aims to discuss enhancements for mobility of an IAB-node together with its served UEs. And following observations and proposals are concluded.
Proposal 1: Legacy CHO procedure can be reused by the served UEs of mobile IAB-node, and source IAB-DU powers down the cells by implementation to trigger the CHO.
Proposal 2: Use LTE RACH-less handover procedure as baseline for served UEs of the mobile IAB-node.
Proposal 3: Include on-board/surrounding status of UE in the handover request message.
Proposal 4: UE reports its onboard/surrounding status to IAB-donor once it determines the status or changes the status.
Proposal 5: The served UEs of mobile IAB-node may keep lower layer configurations (RLC, MAC and PHY) during inter-donor full migration or IAB-DU migration together with the mobile IAB-node.
Proposal 6: Mobile IAB-node includes a mobile IAB-indication in Msg5.
Proposal 7: Source IAB-donor-CU of a fixed IAB-node should be aware of whether the potential target cell belongs to a mobile IAB-node. 
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