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Introduction
During the previous RAN2 meetings, the mobile IAB was discussed and the following agreements related with RRC Connected mode were reached. In this paper, we will focus on the remaining issues for mobile IAB and present our point of view. 
	Mobile IAB indication in msg5: 
UE capability signalling is the baseline to let CU know that the MT is a “mobile-IAB” type. FFS early mobile-IAB indication, e.g. in Msg5.
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. 
Postponed, AMF selection in the base-station is a Ran3 function, Ran2 expect RAN3 to ask for it if support for this is needed 

RACH-less HO:
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). 

CHO:
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. 

Group mobility procedure:
The following options O1 O2 O3 are discussed and RAN2 assumes that O1 and O3 could work, and FFS if O2 (new trigger etc) is needed.
Option 1: message withholding by the logical source IAB-DU with conditional delivery, e.g., upon on MT migration, 
Option 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). 
Option 3: legacy CHO (with implementation specific behaviour, e.g. using source-cell power down or target cell power up triggering the actual HO)


Discussion
Mobile IAB indication from IAB-MT to donor CU
During RAN2#121 meeting, RAN2 has agreed to discuss whether the mobile IAB-MT need to send a mobile-IAB indication in Msg5 to the donor CU which may be used by donor CU to select an AMF supporting mobile IAB for mobile IAB-MT. However, it is finally postponed considering that AMF selection in the base-station is a Ran3 function and RAN2 expect RAN3 to ask for it if support for this is needed.  Actually, according to the latest TS 23.501 v18.1.0, it has been specified by SA2 that the MBSR node provide the mobile IAB-indication to the IAB-donor-CU when the RRC connection is established. Upon receiving the mobile IAB-indication, the IAB-donor-CU selects an AMF that supports IAB-node with mobility. The detailed description are copied as follows:
	TS 23.501 v18.1.0
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.


Observation 1: SA2 has agreed that MBSR node provide the mobile IAB-indication to the IAB-donor-CU when the RRC connection is established. Upon receiving the mobile IAB-indication, the IAB-donor-CU selects an AMF that supports IAB-node with mobility.
When it comes to the RRC connection establishment procedure, it is feasible to include the mobile IAB-indication in Msg5, i.e. RRCSetupComplete message. Upon receiving such indication, the donor CU may select an AMF which support mobile IAB for this mobile IAB-MT. 
Proposal 1: Mobile IAB-MT sends the mobile IAB-indication via the RRCSetupComplete message to IAB-donor-CU.  
RACH-less HO
Based on the previous discussion, 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).
As far as we know, RACH-less HO has been specified in LTE specification. To be specific, target eNB may decide whether RACH may be skipped for UE during HO prepartion phase. If UE receives the HO command with rach-Skip indication, the UE does not perform RACH. Instead, it performs synchronization to the target cell via the timing adjustment indication and optionally the periodic uplink grant preallocated to the UE via RRC message. If periodic preallocated uplink grant is not included, the UE should monitor PDCCH of the target eNB to receive an uplink grant. The UE uses the first available uplink grant after synchronization to the target cell. The first available uplink grant is used by UE to send the RRCConnectionReconfigurationComplete message (C-RNTI) to confirm the handover, along with an uplink Buffer Status Report, and/or UL data, to the target eNB. The target eNB verifies the C-RNTI sent in the RRCConnectionReconfigurationComplete message. The target eNB can now begin sending data to the UE. The handover procedure is completed for the UE when the UE receives the UE contention resolution identity MAC control element from the target eNB.
On the other hand, it has been agreed to support RACH-less handover in RAN2#121 meeting for the Rel-18 NR NTN WI. According to the status report of NR-NTN-enh(RP-230119), the following agreements on RACH-less HO has been reached:
	1.	Support RACH-less Handover in Rel-18.
2.	RACH-less Handover in NR NTN is a L3 mobility procedure (FFS if this is combined with the unchanged PCI approach, if supported) and uses the LTE’s RACH-less Handover procedure as a baseline. FFS on TA acquisition.
3.	In NTN RACH-less handover, network indicates (implicitly or explicitly) whether NTA in the target cell is identical to the source cell or explicitly provided by the NW.
4.	Support dynamic grant from the target cell for RACH-less PUSCH transmission to reduce random access congestion in the target cell. FFS whether to limit the solution to same feeder link/gateway scenario.


In order to avoid duplication effort, it is suggested that the RACH-less HO discussion in mobile IAB WI focus on the mobile IAB specific issues. To be specific, if the UE serving by mobile IAB cell performs HO due to donor CU change and or PCI/frequency change, the UE may utilize the RACH-less HO. In addition to the dynamic grant, the pre-allocated grant may be allocated by target cell via the HO command to UEs for the transmission of RRCConnectionReconfigurationComplete messag to target cell. With regard to the TA in the target mobile IAB cell, it may also be delivered to the UEs via RRC message during HO. 
Observation 2: Rel-18 NR NTN WI has already agreed to support RACH-less handover in Rel-18.
Proposal 2: It is suggested for Rel-18 mobile IAB WI to reuse the RACH-less handover design of Rel-18 NR NTN WI to reduce duplicated effort. FFS for mobile IAB specific issues for RACH-less HO. 
CHO
During RAN2#119e meeting, the group mobility of UEs served by the mobile IAB node was discussed and it was agreed that 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 this section, we discuss how CHO or delayed RRC config could be used for group mobility. 
As we know, CHO is only useful for full migration with the migration sequence of mobile IAB-DU migration first, then mobile IAB-MT migration and finally on-board UE migration scenario. To be specific, for CHO or delayed RRC configure, the HO command message for the UEs is transferred via the source path before MT migration . If we follow legacy UE handover procedure, the target CU needs to have F1 connection with the target DU before sending XnAP handover request ACK message to the source CU. In other words, F1 connection between the target logical DU and the target donor needs to be established before MT migration. That means DU migration is performed before MT migration. However, RAN3 has no conclusion on whether DU migration before MT migration is to be supported in R18 yet. So the scenario and benefit of supporting CHO or delayed RRC configuration needs to be clarified first. 
Observation 3: CHO is only useful for full migration with the migration sequence of mobile IAB-DU migration first, then mobile IAB-MT migration and finally on-board UE migration scenario.  The CHO command may be delivered to UE after the mobile IAB-DU migration and before the mobile IAB-MT migration.
Proposal 3: The discussion of supporting CHO or delayed RRC configuration in RAN2 could be postponed and wait for RAN3 progress considering that RAN3 has no conclusion on whether DU migration before MT migration is to be supported in R18 yet.
On the other hand, if RAN2 decides to discuss CHO, we may have some preliminary analysis on this. During IAB node migration, if following legacy handover procedure, the source donor CU needs to send RRCReconfiguration messages to all served UEs individually, which will spend a lot of time. By using CHO mechanism, the  RRCreconfiguration messages including conditional configurations can be sent to served UEs in advance. And then when the handover execution condition is met, the UEs execute the conditional handover procedure automatically. In legacy CHO mechanism, CHO events A3 (Neighbour becomes offset better than SpCell)/A5(SpCell becomes worse than threshold1 and neighbour becomes better than threshold2) are used for triggering a conditional handover procedure. However, in mobile IAB scenario, the UEs are relatively stationary to the mobile IAB node. That means the radio link quality of UE’s serving cell will not deteriorate. Therefore legacy triggering condition for CHO is not applicable for UEs served by mobile IAB scenario. 
On the other hand, some companies suggest to reuse the time-based CHO execution condition for UE served by mobile IAB cells. Actually, time-based CHO condition is now supported in NTN, where CondT1 can be configured to control time window [T1, T2] in which CHO execution is allowed. However, CHO is only useful for full migration with the migration sequence of mobile IAB-DU migration first, then mobile IAB-MT migration and finally on-board UE migration scenario. It should be noted CHO command is usually received by on-board UE after mobile IAB-DU migration and before mobile IAB-MT migration while the CHO execution of on-board UE is usually triggered after the completion the mobile IAB-MT’s migration. Suppose the mobile IAB-MT’smigration fails while the UE already receive the CHO configuration with time condition, it may cause the the on-board UE to perform HO unnecessarily.
In order to solve the aforementioned problem, new triggering condition for CHO could be defined, e.g., when the neighbour cell which is a CHO candidate cell becomes better than a threshold. Alternatively, a triggering indication for the execution of CHO at the R18 UEs could be sent by the donor/mobile IAB node after the mobile IAB-DU’s migration completes. To reduce signaling overhead and service interruption, the triggering indication could be sent via group signaling, e.g. via system information. 
Proposal 4: If RAN2 decides to support CHO, new triggering condition for CHO (e.g., neighbour CHO candidate cell becomes better than a threshold) could be defined or a triggering indication could be sent by the donor/mobile IAB node to the Rel-18 UEs to trigger the execution of CHO.
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In this contribution, we focus on the remaining issues for mobile IAB and present our point of view. The following proposals are given:
Observation 1: SA2 has agreed that MBSR node provide the mobile IAB-indication to the IAB-donor-CU when the RRC connection is established. Upon receiving the mobile IAB-indication, the IAB-donor-CU selects an AMF that supports IAB-node with mobility.
Observation 2: Rel-18 NR NTN WI has already agreed to support RACH-less handover in Rel-18.
Observation 3: CHO is only useful for full migration with the migration sequence of mobile IAB-DU migration first, then mobile IAB-MT migration and finally on-board UE migration scenario.  The CHO command may be delivered to UE after the mobile IAB-DU migration and before the mobile IAB-MT migration.

Proposal 1: Mobile IAB-MT sends the mobile IAB-indication via the RRCSetupComplete message to IAB-donor-CU.  
Proposal 2: It is suggested for Rel-18 mobile IAB WI to reuse the RACH-less handover design of Rel-18 NR NTN WI to reduce duplicated effort. FFS for mobile IAB specific issues for RACH-less HO. 
Proposal 3: The discussion of supporting CHO or delayed RRC configuration in RAN2 could be postponed and wait for RAN3 progress considering that RAN3 has no conclusion on whether DU migration before MT migration is to be supported in R18 yet.
Proposal 4: If RAN2 decides to support CHO, new triggering condition for CHO (e.g., neighbour CHO candidate cell becomes better than a threshold) could be defined or a triggering indication could be sent by the donor/mobile IAB node to the Rel-18 UEs to trigger the execution of CHO.
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