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1. Introduction
During the RAN2#123 meeting, following agreement was achieved for the connected mode UE mobility enhancement for mobile IAB [1].

	· RACH-less HO to be supported for UEs connected to a mIAB node (intended case: DU migration)
· RACH-less HO for mIAB is expected to reuse most parts from other WI, such as NTN. 
· R2 assumes that RACH-less HO for mIAB can largely adopt the steps of the agreed NTN RACH-less HO procedure:
1. Receive a RACH-less HO command which can include pre-allocated grant optionally
2. Start time T304 for the target cell (RRC)
3. Perform DL and UL synchronization.
4. Start time alignment timer (MAC)
5. Monitor target cell PDCCH for dynamic grant if pre-allocated grant is not configured in RACH-less HO command (MAC, PHY)
6. Send initial UL transmission including RRCReconfigurationComplete message using the available UL grant (RRC, MAC, PHY)
7. Consider RACH-less HO is completed upon receiving NW configuration.
8. Stop timer T304 for the target cell (RRC).



The agreement above pointed that the RACH-less in mobile IAB can largely reuse the NTN RACH-less procedure. The mobile IAB specific feature is which entity decides the RACH-less procedure and selects the beam, which is mainly a RAN3 issue. Thus, this contribution skips the RACH-less part, and mainly focuses on the remaining issues of time based CHO and on-board UE identification.
2. Discussion
2.1 Time based CHO
This issue is to discuss whether to support CHO with CondT1 in mobile IAB.
The CondT1 is introduced in NTN, because the satellite movement is deterministic. The time of the appearance of the target cell and the disappearance of the source cell are deterministic. But in mobile IAB’s DU migration scenario, the time for executing the handover is unpredictable.
Observation 1a: The exact time to perform group UE mobility (i.e. t1-Threshold) is not predicable in mobile IAB scenario (i.e. the time of target DU setup), unlike NTN.
In NTN, the time-based trigger condition must be configured together with one of the measurement-based trigger conditions, as specified in TS 38.300 and TS 38.331. Due to the large coverage of the NTN cell, the HO in NTN usually happens before the edge UEs’ RSRP becoming apparently worse, i.e., before the A3/A5 event happens. Therefore, CondT1 + A4 event based CHO trigger is introduced to let the UEs handover when the time is up and the neighbour cell appears. But in mobile IAB, the implementation can make A3/A5 event happen whenever it is needed. There is no case where the network intends to switch the UE but A3/A5 cannot be reached.
Observation 1b: In NTN, CondT1 is always configured together with measurement-based trigger. But in mobile IAB DU migration scenario, if event A3/A5 is configured, CondT1 does not help additionally. 
Furthermore, in the last meeting, another TN topic NES also agreed not to introduce the time-based CHO trigger. The agreement is listed as follows:
· (At least for cell DTX/DRX) Time-based CHO is not to be considered in NES.
Observation 1c: NES excludes the time based CHO.
Based on the observations above, we don’t see the need of introducing the CondT1 for CHO in mobile IAB. We propose:
Proposal 1: Not to introduce CondT1 for CHO in mobile IAB.

2.2 Connected mode on-board UE identification by NW
As for on-board UE in RRC_CONNECTED state, once identified by the NW, some possible enhancements may be performed for this UE, e.g., CHO configuration, RACH-less, and RRM measurement relaxation. 
Observation 2a: NW may consider to configure on-board UE with CHO, based on its knowledge of the on-board UE status in addition to the legacy RSRP measurement report.
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. In this case, it is beneficial for NW to identify the connected on-board UE. 
Observation 2b: NW may configure specific measurement report configurations to on-board UEs (could be different with other UEs), so that those UE can timely report the measurement result of the target DU’s cell during DU migration.
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 3c: 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”.
Hence, it is proposed,
Proposal 2: RAN2 to support the on-board UE identification in RRC_CONNECTED for below motivations:
· used for NW to determine whether UE is suitable to be configured with CHO, in addition to the RSRP measurement reporting;
· used for NW to configure on-board UE with specific measurement report configuration, so that it can timely report the measurement result of target DU’s cell during DU migration;
· used for NW to consider different handling between on-boarding UEs and surrounding UEs, even when both kinds of UEs report the same value of mobilityState as “Normal”.

3. Conclusion
This paper mainly discusses the remaining issues of mobility enhancement for mobile IAB, and the following observations and proposals are provided.
Observation 1a: The exact time to perform group UE mobility (i.e. t1-Threshold) is not predicable in mobile IAB scenario (i.e. the time of target DU setup), unlike NTN.
Observation 1b: In NTN, CondT1 is always configured together with measurement-based trigger. But in mobile IAB DU migration scenario, if event A3/A5 is configured, CondT1 does not help additionally. 
Observation 1c: NES excludes the time based CHO.
Observation 2a: NW may consider to configure on-board UE with CHO, based on its knowledge of the on-board UE status in addition to the legacy RSRP measurement report.
Observation 2b: NW may configure specific measurement report configurations to on-board UEs (could be different with other UEs), so that those UE can timely report the measurement result of the target DU’s cell during DU migration.
Observation 3c: 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”.
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Proposal 2: RAN2 to support the on-board UE identification in RRC_CONNECTED for below motivations:
· used for NW to determine whether UE is suitable to be configured with CHO, in addition to the RSRP measurement reporting;
· used for NW to configure on-board UE with specific measurement report configuration, so that it can timely report the measurement result of target DU’s cell during DU migration;
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