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In the Work Item Description for mobile IAB [1], the following objectives are to be studied in 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]
· 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]
The following principles should be respected:
· Mobile IAB-nodes should be able to serve legacy UEs.
· Solutions providing optimization for Mobile IAB may entail Rel-18 UE enhancements, provided that such enhancements are backwards compatible



In RAN2 #119bis, it was agreed that [2]: 
	· RAN2 observes that a UE could potentially consider itself onboard of a mobile-IAB cell, if the UE camps on/connects to a mobile IAB cell during a long period (i.e. the UE then need to know that this is such a cell). FFS the time. FFS if this is needed. 
· RAN2 assumption: For the mobile IAB cell broadcasting info:
1 bit mobile-IAB cell type indication is introduced, to assist mobility in Idle/Inactive mode for Rel-18 UEs (FFS if to assist UE to know it is onboard, if this need to be known)
FFS how this is used (might be implementation specific).
· RAN2 has from the Mobile IAB WI perspective not identified any modifications to prevent the surrounding UE from accessing the mobile IAB-node, but believes that SA2 may be working on Rel-18 solutions that may be applicable (wait for SA2)



In RAN2 #120, it was agreed that [3]: 
	· Regarding the assumed mobile-IAB cell type indication, RAN2 assumes is may be specified if some related UE behaviour is specified. 



In RAN2 #121, it was agreed that [4]: 
	· Working Assumption: support to have UE prioritization in cell reselection for mIAB cell(s), at least for inter-frequency cell-reselection.



In this paper, we discuss some potential enhancements for the mobility of an IAB-node, with a focus on how a UE may be considered as an onboard UE for a given mobile IAB cell.

Discussion
Onboard UE detection
In RAN2 #119bis, RAN2 observed that a UE could potentially consider itself onboard of a mobile-IAB cell, if the UE camps on/connects to a mobile IAB cell during a long period (i.e., the UE then need to know that this is such a cell). 
Considering the mobile nature of both the UE and the mobile IAB node it is onboard, which are further discussed here, having an onboard UE camping on a mobile IAB cell implies that an onboard UE may be defined as a UE moving together with a mobile IAB node.
One method to assess that a UE and a mobile IAB node are moving together is to monitor the signal strength measured by the considered UE with its serving mobile IAB cell. In this respect, some RSRP measurement may be considered. Having the measured signal strength remaining above a minimum threshold for a minimum period of time may indicate that the UE is likely to be an onboard UE for the mobile IAB-node. 
Similarly, an onboard UE having the signal strength (e.g., RSRP) with its serving mobile IAB cell being less than a minimum threshold for a minimum time period may be considered as a surrounding UE (i.e., the UE is no longer considered as an onboard UE).
Proposal 1a: An onboard UE is defined as a UE moving together with a mobile IAB node / mobile IAB cell.
Proposal 1b: A UE is considered as moving together with a mobile IAB node / mobile IAB cell if the signal strength (e.g., RSRP) with the mobile IAB cell remains above a minimum threshold for a minimum period of time.
Proposal 1c: A UE is no longer considered as an onboard UE if the signal strength (e.g., RSRP) with a mobile IAB cell remains below a minimum threshold for a minimum period of time.
Still, performing the onboard UE detection based on some cell measurement may not be sufficient, as some static UE may be considered as an onboard UE for a static mobile IAB node in case the onboard monitoring time period is not long enough. For instance, the mobile phone of a person waiting for train #A may be considered as an onboard UE for train #B in case train #B remains static at the train station for a too long period.
Therefore, in order to prevent wrong onboard UE detection, only the UEs having a significant speed, i.e., a speed above a minimum threshold, may be considered as onboard UEs. 
In this respect, a UE may be detected, or may detect itself, as an on-board UE for a given mobile IAB cell once the following conditions are met:
· The signal strength with the considered mobile IAB cell has been above a minimum threshold for a minimum period of time (proposal 1b);
· The UE is moving at a minimum speed.

[bookmark: _Hlk134616824]Proposal 1d: In order to prevent wrong onboard UE detection, a UE may be considered as an on-board UE for a given mobile IAB cell once the following conditions are met:
- The signal strength with the considered mobile IAB cell has been above a minimum threshold for a minimum period of time (as stated in proposal 1b);
- The UE is moving at a minimum speed.

Cell reselection for onboard UEs
As long as a mobile IAB node is moving, an onboard UE should preferably keep its connection to the mobile IAB-node and not perform cell reselection or be handed over towards some other stationary network (gNB or fixed IAB node) or towards some other mobile IAB node equipped on another vehicle passing by in the vicinity.	
In particular, in order to prevent service discontinuity that would result from the onboard UE device disconnecting from its mobile IAB node and associated mobile IAB cell to transiently connect to a stationary network or to some other mobile IAB cell in the vicinity, an onboard UE in IDLE/INACTIVE state may no longer perform any cell reselection and associated neighbouring cell measurements as long as it remains onboard for the considered mobile IAB node.
Similarly, in a case where a UE determines that it is no longer an onboard UE, it may resume cell measurements and enable cell reselection.
Proposal 2a: An onboard UE in IDLE/INACTIVE state may no longer perform any cell reselection and associated neighbouring cell measurements. 
Proposal 2b: When a UE determines that it is no longer an onboard UE, it may resume neighbouring cell measurements and enable cell reselection.   
Similarly, an IAB-donor CU should refrain from performing the handover of an onboard UE. In case the onboard UE determination is performed at the UE level, the UE should therefore notify its onboard status to its serving IAB donor CU. Upon reception of such notification from the UE or in case the IAB donor CU determines the onboard status of the UE, the IAB donor CU should no longer perform handover for the considered onboard UE as long as the UE’s onboard status remains unchanged.
Proposal 3a: The onboard status of a UE may be determined either by the UE itself or by its serving IAB donor CU. 
Proposal 3b: In case the UE determines a change in its onboard status (i.e., the UE determines it is an onboard UE / the UE determines it is no longer an onboard UE), it should notify its IAB donor CU about its new onboard status.
Proposal 3c: An IAB donor CU should not perform handover for an onboard UE (except in the case of DU migration of the mobile IAB node).


Conclusion
In this contribution, we discussed some potential enhancements for the mobility of an IAB-node, with a focus on how a UE may be considered as an onboard UE for a given mobile IAB cell. 
The following proposals have been made:
Proposal 1a: An onboard UE is defined as a UE moving together with a mobile IAB node / mobile IAB cell.
Proposal 1b: A UE is considered as moving together with a mobile IAB node / mobile IAB cell if the signal strength (e.g., RSRP) with the mobile IAB cell remains above a minimum threshold for a minimum period of time.
Proposal 1c: A UE is no longer considered as an onboard UE if the signal strength (e.g., RSRP) with a mobile IAB cell remains below a minimum threshold for a minimum period of time.
Proposal 1d: In order to prevent wrong onboard UE detection, a UE may be considered as an on-board UE for a given mobile IAB cell when the following conditions are met:
- The signal strength with the considered mobile IAB cell has been above a minimum threshold for a minimum period of time (as stated in proposal 1b);
- The UE is moving at a minimum speed.

Proposal 2a: An onboard UE in IDLE/INACTIVE state may no longer perform any cell reselection and associated neighbouring cell measurements. 
Proposal 2b: When a UE determines that it is no longer an onboard UE, it may resume neighbouring cell measurements and enable cell reselection.

Proposal 3a: The onboard status of a UE may be determined either by the UE itself or by its serving IAB donor CU. 
Proposal 3b: In case the UE determines a change in its onboard status (i.e., the UE determines it is an onboard UE / the UE determines it is no longer an onboard UE), it should notify its IAB donor CU about its new onboard status.
Proposal 3c: An IAB donor CU should not perform handover for an onboard UE (except in the case of DU migration of the mobile IAB node).
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