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1 Introduction
[bookmark: _Hlk61519723]WID of mobile IAB (RP-213601) was agreed in RAN#94e [1]. The related WID objectives on mobility enhancement are summarized below.
· 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]
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#119-e [2], it was agreed to study CHO and RACH-less HO for on-board RRC_CONNECTED UE in mobile IAB:
R2 assumes RACH-less procedure may be considered for on-board RRC_CONNECTED UEs, which are to be handed over together with the mobile IAB-node (would depend also on the assumptions for UL synch). 
R2 assumes that CHO or delayed RRC config could be the baseline for group mobility (FFS if could be applicable for mobility of IAB MT), i.e. with a preparation in advance (not immediately) of the execution. 

In RAN2#121b-e [3], RAN2 made some progress on RACH-less HO and CHO. 
RACH-less HO with same TA with security key change is in scope for served UEs during mIAB DU migration. FFS UL grant and HO completion procedure in mIAB RACH-less HO.
FFS: May support CHO with CondT1 if it is “for free”, i.e. if TS impact is just to slightly modify the description to make it also applicable to TN. 
However, it was not discussed how the NW can identify on-board RRC_CONNECTED UEs. In this contribution, we discussed this issue.
2 Discussion  
[bookmark: _Ref54102585][bookmark: _Ref54102582]RAN2#119-e agreed that the RACH-less HO is only applicable for on-board RRC_CONNECTED UEs rather than surrounding UEs. 
R2 assumes RACH-less procedure may be considered for on-board RRC_CONNECTED UEs, which are to be handed over together with the mobile IAB-node (would depend also on the assumptions for UL synch). 

The reasoning is that only on-board UEs can maintain the UL synchronization during DU migration. Thus, the NW should be able to identify on-board RRC_CONNECTED UEs, so that NW can correctly configure RACH-less HO. 
Observation 1: RACH-less HO is only applicable to on-board RRC_CONNECTED UEs which can maintain the UL synchronization during DU migration. Thus, the NW should be able to identify on-board RRC_CONNECTED UEs, so that NW can correctly configure RACH-less HO. 
Another usage for NW to identify on-board UE can be configuring the measurement configuration. During DU migration, on-board UE is supposed to be handed over from source DU to target DU. However, typically, the RSRP of this source cell and target cell are quite similar. There may be quite a chance that on-board UE cannot trigger measurement report, due to the similar RSRP between source cell and target cell. So, NW implementation may want to configure some different trigger event parameters for on-board UE, so that at least on-board UE can report the measurement result to initiate the full migration. Also, on-board UEs may not need to perform the measurements the same way as other UEs (e.g., regarding neighbour cell measurements). In this case, it is beneficial for NW to identify the connected on-board UE. 
Observation 2: NW may configure specific measurement configurations to on-board UEs (could be different from other UEs), e.g., different reporting configurations, different configuration of neighbor cells to be measured, etc. 
Besides, currently UE can include its latest mobility state in RRCSetupComplete/RRCResumeComplete and NW may provide proper mobility configuration to UE according to this state. So if on-board UE is moving fast together with the mobile IAB-node, it will detect itself in Normal-mobility state since it is relatively stationary with the serving cell i.e. the mobile-IAB cell, and report this state to NW. As to surrounding UE, it will also report Normal-mobility state to NW because of its low mobility in the surrounding cells before it camps on the mobile-IAB cell. Therefore, it is necessary for served UE to indicate its on-board status to NW during the establishment or resume of RRC connection, so that NW can identify the type of a specific UE and consider the suitable handling for later mobility configuration (since on-board UE will move together but surrounding UE will leave the mobile IAB cell). 
Observation 3: NW may consider different handling between on-boarding UEs and surrounding UEs, even when both kinds of UEs report the same value of mobilityState as “Normal”.
Based on the use cases identified in Observation 1-3, we think RRC_CONNECTED UE can report whether it is on-board to gNB. Please note that how a UE determines it is on-board has been extensively discussed in cell (re)selection enhancement of mobile IAB. Although this discussion is not finalized yet, majority view is that the UE can handle it at least by some implementation. For RRC_CONNECTED UE(s), we believe that gNB can also have implementation based solution to determine whether a UE is on-board (e.g. if a UE connects to the mIAB cell for a long time). Meanwhile, since it seems to be consensus that the UE can also determine its on-board status (e.g., if the low mobility criteria is fulfilled for the mIAB cell), we think such information can be reported to gNB as assistance information.
Observation 4: How a UE determines it is on-board has been extensively discussed in cell (re)selection enhancement of mobile IAB. Although this discussion is not finalized yet, majority view is that the UE can handle it at least by some implementation. 
Proposal 1a: RAN2 assume to support on-board UE identification in RRC_CONNECTED modes. 
Proposal 1b: RRC_CONNECTED UE can report whether it is on-board to gNB via UAI message. 
Please note that the UE reporting on its on-board status is just served as assistance information. It is finally up to NW implementation to decide which UEs are on-board. 
Observation 5: It is finally up to NW implementation to decide which UEs are on-board and any follow-up operations.   

3 Conclusion
In this contribution, we discuss on-board RRC_CONNECTED UE identification. Our observations are:
Observation 1: RACH-less HO is only applicable to on-board RRC_CONNECTED UEs which can maintain the UL synchronization during DU migration. Thus, the NW should be able to identify on-board RRC_CONNECTED UEs, so that NW can correctly configure RACH-less HO. 
Observation 2: NW may configure specific measurement configurations to on-board UEs (could be different from other UEs), e.g., different reporting configurations, different configuration of neighbor cells to be measured, etc. 
Observation 3: NW may consider different handling between on-boarding UEs and surrounding UEs, even when both kinds of UEs report the same value of mobilityState as “Normal”.
Observation 4: How a UE determines it is on-board has been extensively discussed in cell (re)selection enhancement of mobile IAB. Although this discussion is not finalized yet, majority view is that the UE can handle it at least by some implementation. 
Observation 5: It is finally up to NW implementation to decide which UEs are on-board and any follow-up operations.   

Based on observations, our proposals are:
Proposal 1a: RAN2 assume to support on-board UE identification in RRC_CONNECTED modes. 
Proposal 1b: RRC_CONNECTED UE can report whether it is on-board to gNB via UAI message. 
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