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1	Introduction
RAN2 achieved the following agreements related to RACH-less handover for mobile IAB [1]:
	R2#121bis-e
RACH-less for mIAB scenario, if agreed in the end, will cover only the case of same-TA.
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.


R2#122
RAN2 think that to have a fast handover from UE point of view for legacy UEs it is important that the target cell is known to the UE (detected and measured).
For RACH-less, if supported, there would need to be a beam indication (in RRC HO command), which seems feasible in this release from R2 perspective. R2 assumes that the network can know/select the beam, either from network impl specific knowledge or from UE measurement report (legacy report).
for the UL grant and HO completion in RACH-less HO:
1. Both type-1 configured grant and dynamic grant are supported
2. FFS handling of supervision timer and when HO is considered successfully complete (expect to align with other WI). 

R2#123
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).




RAN2 achieved the following agreements related to NTN RACH-less handover [1]:
	R2#122
In NTN RACH-less handover, NW either indicates NTA in the target cell is identical to the source cell, or the NTA explicitly provided by the NW is 0. RAN2 will not discuss the case where NTA does not equal to 0.
R2#123
Single beam can be indicated in HO command to monitor target cell PDCCH for dynamic grant for initial UL transmission
The pre-allocated grant is provided with association to SSBs
The mapping between type-1 CG and SSBs in CG-SDT can be the baseline of how to configure pre-allocated grant mapped to SSBs (can rediscuss in case of different input from RAN1)
UE selects an SSB associated to the pre-allocated grant with RSRP above a configured threshold, use the selected SSB and the corresponding UL grant occasions for the initial UL transmission
The MAC entity applies the N_TA (value 0 or same as source cell) configured in the RACH-less HO command for the PTAG. FFS on when timerAlignmentTimer associated with this TAG starts
If no SSB mapping to pre-allocated grant has RSRP above the threshold, fallback to RACH HO (with new SSB selection), while T304 is running



RAN2 achieved the following agreements on condT1-based handover for UEs during DU migration [1]:
	R2#121bis
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. 


This paper discusses the changes needed to reuse NR NTN RACH-less handover and condT1-based handover for mobile IAB.
2	Reuse of NR NTN RACH-less Handover for mobile IAB
2.1	Timing advance in the target cell
RAN2#121bis-e agreed that RACH-less handover for mobile IAB only covers the scenario of same TA in source and target cells. On the other hand, RAN2#122 agreed an additional scenario for NTN RACH-less handover where the network explicitly indicates a TA value of zero in the HO command to the UE. This latter scenario does not apply for mobile IAB.
Proposal 1: The case of explicitly indicating a zero TA value in the RACH-less HO command supported by NTN does not apply for mobile IAB.
2.2	Beam indication in the HO command
RAN2#122 agreed that a beam indication for the first UL transmission/DL reception in the target cell is always carried in the RACH-less HO command for mobile IAB. On the other hand, RAN2#123 agreed two schemes for beam selection in NTN RACH-less handover depending on the type of grant for the UE’s first UL transmission:
· Scheme 1 for dynamic grant: the beam for monitoring PDCCH from the target cell is provided in the HO command.
· Scheme 2 for pre-allocated grant: the UE receives a mapping between the pre-allocated UL grant occasions and SSBs, where the UE selects an SSB above a configured threshold and uses the corresponding UL grant occasion for its first UL transmission.
Scheme 1 is clearly compliant with the agreement on beam indication for the mobile IAB scenario. For scheme 2, while SSB selection is performed by the UE, it is still possible that the network provides at most one SSB index to map to the pre-allocated UL grant occasions. In this case, the UE will have to pick the indicated SSB index (assuming the SSB measurement is above the configured threshold), which would still comply with the RAN2 agreement.
Observation 1: The NTN RACH-less scheme for both dynamic and pre-allocated grants is compliant with the RAN2#122 agreement to indicate the beam in the RACH-less HO command for mobile IAB.
Proposal 2: Mobile IAB to reuse the NTN scheme for beam indication and grant allocation for RACH-less handover.      
2.3	Eligible UEs for RACH-less handover
For mobile IAB, only UEs served by the source logical mIAB-DU of the mobile IAB-node may perform RACH-less handover towards a cell of the target logical mIAB-DU. Any other UE that is handed over to the same target cell performs RACH.
Proposal 3: For mobile IAB, RACH-less handover towards a cell of the target logical mIAB-DU should only apply to UEs served by the collocated source logical mIAB-DU.
This implies that the target logical mIAB-DU has to differentiate between incoming UEs from the collocated source logical mIAB-DU and other UEs to generate the proper CellGroupConfig that determines whether the HO execution is RACH-based or RACH-less. To enable this differentiation, two options are possible:
· Option 1: The HandoverPreparationInformation message sent from the source IAB-donor-CU to the target IAB-donor-CU and forwarded by the target IAB-donor-CU to the target logical mIAB-DU carries necessary info that identifies UEs of the source logical mIAB-DU.
· Option 2 (RAN3 scope): The Xn HO preparation procedure between the source IAB-donor-CU and the target IAB-donor-CU and the F1 UE Context Setup procedure between the target IAB-donor-CU and the target logical mIAB-DU carry necessary info that identifies UEs of the source logical mIAB-DU.
Option 2 is RAN3 scope. We focus on Option 1.
Section 11.2.3 of TS 38.331 states the following:
	For the AS-Config transferred within the HandoverPreparationInformation:
-	The source node shall include all fields necessary to reflect the current AS configuration of the UE, except for the fields sourceSCG-NR-Config, sourceSCG-EUTRA-Config and sourceRB-SN-Config, which can be omitted in case the source MN did not receive the latest configuration from the source SN. For RRCReconfiguration included in the field rrcReconfiguration, ReconfigurationWithSync is included with only the mandatory subfields (e.g. newUE-Identity and t304) and ServingCellConfigCommon;



This implies the HandoverPreparationInformation message carries both the UE’s source PCI within the ServingCellConfigCommon IE and the UE’s source C-RNTI within the newUE-Identity IE. Based on this info, the target logical mIAB-DU can uniquely identify the UE served by a cell of the source logical mIAB-DU.
Proposal 4: RAN2 confirms that the HandoverPreparationInformation message carries the (PCI, C-RNTI) pair used in the source cell, which enables the target logical mIAB-DU to identify incoming UEs from the collocated source logical mIAB-DU. 
3	Reuse condT1-based Handover for mobile IAB
Since UE CHO during DU migration need not be driven by changes in radio-link quality, time-based triggering could be applied as defined for NTN. RAN2 agreed that NTN’s time-based triggering may be adopted for mobile IAB if this does not imply major specification changes. 
TS 38.300, clause 16.14, refers to time-based trigger conditions in the context of NTN only. TS 38.300, clause 9.2.3.4, only refers to CHO events A3/A5. It would therefore be necessary to include time-based triggering as a generic solution for CHO in clause 9.2.3.4.
Observation 2: In case condT1-based handover is adopted for mIAB, time-based triggering needs to be included for generic CHO in TS 38.300, clause 9.2.3.4.
TS 38.331, clause 5.3, defines the connection control for time-based CHO in general terms, i.e., without specific reference to NTN. This specification could therefore be applied to mobile IAB without changes. 
TS 38.331, clause 6.3.2, further defines the condEventT1-r17 IE in the ReportConfigNR IE in generic terms without specific reference to NTN. This specification could therefore be applied to mobile IAB without changes.
TS 38.331, clause 6.3.1, defines the t_Service-r17 time information in SIB19, which is needed for the evaluation for the condEventT1-r17 trigger condition. SIB19 explicitly refers to “satellite assistance information”. In case time-based CHO is used to mobile IAB, the equivalent time information can be obtained from SIB9, which provides the same information based on network timing.
Observation 3: In case condT1-based handover is adopted for mIAB, the time information can be obtained from SIB9 instead of SIB19. 
Since these changes to the spec are minor, time-based triggering should be supported for UE CHO during DU migration.
Proposal 5: CondT1-based HO to be supported for CHO during DU migration.
Proposal 6: ST2 to capture time-based triggering for mIAB in the generic CHO section (TS 38.300, clause 9.2.3.4).
Proposal 7: Time information to be derived from SIB9 instead of SIB19.

Conclusion
This paper discussed the changes needed to reuse NR NTN RACH-less handover and condT1-based handover for mobile IAB. The following observations and proposals have been made:
RACH-less handover:
Proposal 1: The case of explicitly indicating a zero TA value in the RACH-less HO command supported by NTN does not apply for mobile IAB.
Observation 1: The NTN RACH-less scheme for both dynamic and pre-allocated grants is compliant with the RAN2#122 agreement to indicate the beam in the RACH-less HO command for mobile IAB.
Proposal 2: Mobile IAB to reuse the NTN scheme for beam indication and grant allocation for RACH-less handover. 
Proposal 3: For mobile IAB, RACH-less handover towards a cell of the target logical mIAB-DU should only apply to UEs served by the collocated source logical mIAB-DU.
Proposal 4: RAN2 confirms that the HandoverPreparationInformation message carries the (PCI, C-RNTI) pair used in the source cell, which enables the target logical mIAB-DU to identify incoming UEs from the collocated source logical mIAB-DU. 
condT1-based handover
Observation 2: In case condT1-based handover is adopted for mIAB, time-based triggering needs to be included for generic CHO in TS 38.300, clause 9.2.3.4.
Observation 3: In case condT1-based handover is adopted for mIAB, the time information can be obtained from SIB9 instead of SIB19. 
Proposal 5: CondT1-based HO to be supported for CHO during DU migration.
Proposal 6: ST2 to capture time-based triggering for mIAB in the generic CHO section (TS 38.300, clause 9.2.3.4).
Proposal 7: Time information to be derived from SIB9 instead of SIB19.
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