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1	Introduction
During RAN2#121bis, RACH-less handover for UEs on-board a mobile IAB was discussed:· Feasibility of beam handling during RACH-less HO in the mIAB WI is FFS (and this need to be addressed for RACH-less to be supported for mIAB). 
· RAN2 discuss further the following options to support beam operation for the first UL transmission/DL reception towards the target logical DU in RACH-less HO during DU migration:
Option 1: (Explicit approach) Explicit beam information is included in HO command. FFS the details. 
Option 2: (Implicit approach) UE re-uses the same beam status as in the source cell (the beam information is not carried explicitly in HO command).
· 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.

RAN2 also discussed whether the timer-based CHO (currently defined for NTN) could be adopted for on-board UEs:· 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.

In this contribution we further discuss these issues related to connected mode mobility of UEs.
2	Discussion
2.1	RACH-less handover of on-board UEs
Based on the agreements from RAN2#121bis, one of the key issues to be addressed for RAN2 to continue working on a mIAB-specific RACH-less HO solution is related to the beam handling.
To make progress on this issue, some companies proposed that RAN2 could focus on scenarios where the same beam configuration can be used for the source and target logical DU. In our view, usage of the same beam for source and target DUs is relevant to the case where the logical DUs are using the same physical cell resources; however, RAN2 previously agreed not to focus on this scenario in RAN2#119bis (R2-2211101):
RAN2 focuses on the scenario where, during full migration, the UE sees the two logical DU cells as different physical cells (e.g. with different PCI if same carrier), and where the two logical DU cells use separate physical resources (i.e., different carriers, or orthogonal time and frequency resources of the same carrier, as supported by legacy L1).
For the case where the source and target cell use different physical cell resources, e.g. different carrier or BWP, the same beam configuration cannot be assumed in general. Therefore, if RAN2 works on RACH-less HO for mobile IAB we will need to consider the case where the beam configurations are different.
Observation 1: In general, the same beam configuration cannot be assumed at source and target logical DUs when the DUs use different physical cell resources. If RAN2 is to specify a RACH-less handover solution specific to mIAB, the case where different beam configurations exist between source and target logical DUs will need to be considered.
Focusing on the scenario with different beam configurations increases the complexity and specification effort. For example, it will need to be agreed how the beam information for the target DU is determined prior to handover and how the beam-related information is shared between target and source donor-CUs. We also suspect that RAN1’s input will be necessary, but RAN1 does not have any TU allocation for the Rel-18 IAB WI.
Considering this complexity, we view RACH-less HO as an optimization rather than a feature to be prioritized for mobile IAB. Indeed, compared to the overall effort required to specify a mIAB-specific RACH-less HO solution, the relative benefit could be quite small in terms of signalling offload: 
-	mIAB-specific RACH-less HO would only apply to on board Rel-18 UEs in RRC_CONNECTED, which could be a relatively small number of users.
-	Signalling storms can already be mitigated without new enhancements in RAN2, as argued by several companies at RAN2#121bis [1],[2],[3], so RACH resources are unlikely to be very constrained anyway.
Observation 2: Specifying a mIAB-specific RACH-less HO solution will be quite complex, while the relative benefits gained are low.
We also note that RAN2 is already discussing RACH-less HO enhancements under the Rel-18 Mobility Enhancements and Rel-18 NTN WIs. Some companies commented at RAN2#121bis that Rel-18 MobEnh is only considering the intra-CU scenario. However, Rel-18 NTN is considering the case of inter-gNB RACH-less HOs, based on agreements reached in RAN2#121bis. Indeed, many of the agreements/assumptions/FFS made for RACH-less HO in Rel-18 NTN could be relevant for mobile IAB. From the RAN2#121bis end of meeting report (R2-2304601):
1. NTN RACH-less HO is supported for Intra-satellite handover with the same feeder link. i.e., with same gateway/gNB;
1. NTN RACH-less HO can be supported for intra-satellite handover with different feeder links, i.e., with gateway/gNB switch, inter-satellite handover with gateway/gNB switch, and inter-satellite handover with same gateway/gNB.
1. RAN2 confirms the general UE procedure for NTN RACH-less HO 
	1.   receive a RACH-less HO command which can include pre-allocated grant optionally. FFS N_TA is optional. (RRC)
	2.   start timer T304 for the target cell (RRC)
	3.   perform DL and UL synchronization, and start timer T430. FFS how to perform RACH-less UL synchronization to NTN target cell. (RRC, MAC)
	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 confirmation. FFS how to confirm RACH-less HO is successfully completed. (RRC, MAC)
	8.   stop timer T304 for the target cell. (RRC)
	FFS whether to release UL grant if pre-allocated after RACH-less HO completion
	FFS RACH-less HO failure handling, e.g. whether UE fallback to RACH-based HO to the target cell
	FFS procedure for RACH-less HO combined with PCI unchanged or CHO if supported
4.	The pre-allocated grant is provided as type-1 CG
5.	Send an LS to RAN1 informing RAN2 agreements on NTN RACH-less HO and check RAN1 views on the following aspects:
It is also noted that RAN2 already sent an LS to RAN1 (R2-2304271) to enquire about beam selection for RACH-less HO in Rel-18 NTN:
RAN2 has also identified some issues which are more relevant to RAN1 and would like to check RAN1 views on the following aspects for NTN RACH-less HO.
2. To monitor target cell PDCCH for dynamic grant for initial UL transmission, whether beam selection is needed (e.g., performed by NW with selected beam(s) indicated, or performed by UE)?
Observation 3: RAN2 already agreed to support inter-CU RACH-less handover for Rel-18 NTN and is continuing to develop the solution.
Given the aforementioned complexities and considering RAN2’s current progress on RACH-less for NTN, we think it is better for RAN2 to avoid parallel effort for mobile IAB RACH-less HO. Later, after more progress is made in Rel-18 NTN RACH-less, RAN2 could possibly consider extending the feature to Rel-18 TN UEs for the mobile IAB context, if applicable.
Proposal 1: RAN2 does not pursue RACH-less handover enhancements specific to mobile IAB. Later, if it is confirmed applicable to Rel-18 IAB, NTN RACH-less could possibly be considered for mobile IAB.
2.2	Conditional handover of on-board UEs
Earlier there were concerns that the full migration scenario could create problems due to handover of a large number of UEs from source to target logical DU in parallel with the IAB-MT handover, which could result in an unwanted signalling storms and failure risks. RAN2 has considered several options for handover of on-board UEs in this scenario. One possibility discussed to minimize simultaneous handover triggering was to support CHO (which would include Rel-16/Rel-17 UEs). Furthermore, in RAN2#121bis, it was discussed whether to additionally support CondEvent T1 for Rel-18 UEs, to “spread out” signalling based on a timer.
CondEvent T1 was defined in Rel-17 and is triggered when a configured threshold t1-threshold (defined as a specific UTC time in 10ms) has elapsed. CondEvent T1 is currently only applicable to NTN-capable UEs, but specification effort would be minimal for Rel-18 UEs to support the event, as legacy UEs can already determine the current UTC time from the timeInfoUTC field broadcasted in SIB9. Indeed, the only likely specification changes required for Rel-18 TN UEs to support CondEvent T1 would be to remove certain restrictions currently limiting this feature/capability to NTN UEs across the specifications.
Observation 4: Rel-18 TN UEs can likely support CondEvent T1 with small specification effort.
On the other hand, in the mIAB context, the overall benefit from Rel-18 TN UEs supporting CondEvent T1 could be quite small. Recalling why CHO was originally discussed in this context, the purpose was to minimize signalling storms and/or connection failures associated with simultaneous handovers of connected UEs from source logical DU to target logical DU during full migration.
However, in RAN2#119bis, it was agreed (R2-2211101):
RAN2 focuses on the scenario where, during full migration, the UE sees the two logical DU cells as different physical cells (e.g. with different PCI if same carrier), and where the two logical DU cells use separate physical resources (i.e., different carriers, or orthogonal time and frequency resources of the same carrier, as supported by legacy L1).
And, in RAN3#119 it was agreed (R3-231101):
Agreements: The HO of UEs from the source logical mIAB-DU´s CU to the target logical mIAB-DU´s CU should happen after the completion of the F1 setup. When to trigger the HO is up to source logical mIAB-DU´s CU implementation.
Additionally, an earlier agreement from RAN3#117bis states (R3-226101):
mIAB-DU migration and mIAB-MT handover can be executed independently from each other.
These agreements imply that the cells of the source and target logical DUs could be active simultaneously and will be perceived as distinct cells by connected UEs, and further that there is no coupling of the IAB-MT HO with the handover of on-board UEs. Together, these mitigate the risk of handover failures (at least there is no more risk than inter-CU handover in a stationary network). Furthermore, based on the agreement in RAN3#119, the source logical DU’s donor CU could “spread out” the handover triggers for different UEs (i.e. to hand UEs over sequentially) in order to minimize signalling storms.
Considering the above, the motivation for supporting CondEvent T1 in Rel-18 TN UEs is still not very clear. Even if it is supported, the overall benefit could be quite small anyways since a relatively small number of UEs connected to the mobile IAB node would support it.
Observation 5: Given current agreements from RAN2 and RAN3, the overall motivation for and benefit from Rel-18 TN UEs supporting CondEvent T1 is still not very clear.
Proposal 2: RAN2 does not agree to support CondEvent T1 for Rel-18 TN UEs until benefits are better understood.
3	Conclusion
This document has made the following observations:
Observation 1: In general, the same beam configuration cannot be assumed at source and target logical DUs when the DUs use different physical cell resources. If RAN2 is to specify a RACH-less handover solution specific to mIAB, the case where different beam configurations exist between source and target logical DUs will need to be considered.
Observation 2: Specifying a mIAB-specific RACH-less HO solution will be quite complex, while the relative benefits gained are low.
Observation 3: RAN2 already agreed to support inter-CU RACH-less handover for Rel-18 NTN and is continuing to develop the solution.
Observation 4: Rel-18 TN UEs can likely support CondEvent T1 with small specification effort.
Observation 5: Given current agreements from RAN2 and RAN3, the overall motivation for and benefit from Rel-18 TN UEs supporting CondEvent T1 is still not very clear.
And proposed the following:
Proposal 1: RAN2 does not pursue RACH-less handover enhancements specific to mobile IAB. Later, if it is confirmed applicable to Rel-18 IAB, NTN RACH-less could possibly be considered for mobile IAB.
Proposal 2: RAN2 does not agree to support CondEvent T1 for Rel-18 TN UEs until benefits are better understood.
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