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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).

R2#124
R2 assumes that for MAC we will work on a joint NTN mIAB CR, FFS if we split into separate CRs in the end. 
R2 assumes that for RRC there will be separate NTN and mIAB CRs that need to be kept consistent. 
UE caps FFS (can discuss next meeting)
P1a. timeAlignmentTimer is restarted at every reception of HO command containing the RACH-less configuration (confirms existing mIAB agreement; excludes any further NTN-specific changes such as TA value range).
P1b-1. The network indicates that NTA in the target cell is identical to the source cell (confirms existing mIAB agreement).
P1c. Unchanged PCI scenario (as discussed for NTN) is not applicable to mIAB.
P3a. Configured uplink grant (type1) should be discarded when the corresponding configured uplink grant configuration is released by RRC.
P3d. When rach-LessHO is configured, and if configured grant is not configured, the UE will monitor the PDCCH.
P4a. For mIAB RACH-less HO, the target cell beam information is explicitly included in HO command (confirms existing mIAB agreement).
P4b. For RACH-less HO in mIAB, it is left to network implementation whether the network selects a beam (to indicate to the UE) based on the UE measurement report, or the network uses implicit knowledge to select a beam (to indicate to the UE).
P1b-2 The case where NTA explicitly provided by the network is 0 is not applicable to mIAB.
(Follow NTN WI:) successful reception of UE’s first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission as the first UL transmission (can be either DL assignment or UL grant addressed to same HARQ process for the new transmission)
Observation: for mIAB, the network can always provide a beam indication





This paper discusses remaining issues for RACH-less handover for mobile IAB.
2	Discussion
2.1	Issue: Configuration of RSRP threshold for RACH fallback
RAN2#122 agreed that both dynamic grant and type-1 configured grant are supported for the UE’s first UL transmission towards the target cell during RACH-less handover. For the case of configured grant, RAN2 is still discussing whether the UE is configured with an RSRP threshold, where the UE falls back to RACH-based handover if no SSB beam of the target cell falls above the threshold.
First, we note that the configuration of the target beam for the dynamic grant and the SSB-to-CG-occasion association for the configured grant are both decided during HO preparation and cannot be updated once the target CellGroupConfig for the UE is generated. This implies if link degrades, both selected beam for dynamic grant and SSB-to-CG-occasion association for the configured grant will be outdated. This implies that whether a threshold is needed or not applies to both dynamic grant and configured grant.
Observation 1: Whether an RSRP threshold is needed or not equally applies to both dynamic grant and configured grant (since the configuration of both the target beam for DG and the SSB-to-CG-occasion-association for CG is decided during HO preparation and cannot be updated once the target CellGroupConfig IE is generated).
Second, we note that RACH-less handover for the mIAB use case is driven by DU migration opposed to source link degradation. This implies the RSRP threshold configuration is not needed but also does not hurt to have.
Observation 2: Configuration of RSRP threshold is not critical for mIAB use case since UE handover is driven by DU migration instead of radio link conditions.
Therefore, we can simply follow NTN.
Proposal 1: For configuration of RSRP threshold (for CG and/or DG), mIAB to follow NTN RACH-less solution.
2.2	Issue: Indication of target beam ID
RAN2#124 agreed that for mIAB RACH-less HO, the target cell beam information is explicitly included in the HO command.
For dynamic grant, NTN decided in the RAN2#123bis discussion that the beam ID is carried in the CellGroupConfig. This can be reused for mIAB RACH-less HO.
Proposal 2: Reuse NTN solution for beam ID indication in the case of dynamic grant.
For configured grant, in NTN CG solution the UE is configured with associations of SSBs to CG occasions. It is possible that the network provides the UE with mapping of CG occasions to one SSB beam. This implies the NTN CG solution is compliant with the agreement to explicitly indicate the target beam ID during mIAB RACH-less HO.
Observation 3: The NTN CG solution is compliant with the agreement to explicitly indicate a target beam ID to the UE for mIAB RACH-less HO (by configuring a CG association to one SSB beam).
Therefore, the NTN CG solution can also be reused.
Proposal 3: Reuse NTN solution for beam ID indication in the case of configured grant.
2.3	Issue: Coexistence of CG and DG
Both legacy (non-HO scenario) and RACH-less LTM support coexistence of dynamic grant and configured grant. For NTN/mIAB RACH-less, the MAC running CR seems to preclude this, where the UE only monitors for PDCCH from the target cell if not provided with a configured grant. This can be revisited since the required change to the MAC CR is minor.
Observation 4: Support for coexistence of CG and DG is missing in the MAC running CR for NTN/mIAB RACH-less. Required change is minimal.
Proposal 4: NTN RACH-less and mIAB RACH-less to align on concurrent support of CG and DG (i.e., UE monitors for PDCCH from target cell regardless whether configured with CG or not).
Conclusion
This paper discussed remaining issues for RACH-less handover for mobile IAB. The following observations and proposals have been made:
Configuring threshold for RACH-less:
Observation 1: Whether an RSRP threshold is needed or not equally applies to both dynamic grant and configured grant (since the configuration of both the target beam for DG and the SSB-to-CG-occasion-association for CG is decided during HO preparation and cannot be updated once the target CellGroupConfig IE is generated).
Observation 2: Configuration of RSRP threshold is not critical for mIAB use case since UE handover is driven by DU migration instead of radio link conditions.
Proposal 1: For configuration of RSRP threshold (for CG and/or DG), mIAB to follow NTN RACH-less solution.
Beam indication for RACH-less:
Proposal 2: Reuse NTN solution for beam ID indication in the case of dynamic grant.
Observation 3: The NTN CG solution is compliant with the agreement to explicitly indicate a target beam ID to the UE for mIAB RACH-less HO (by configuring a CG association to one SSB beam).
Proposal 3: Reuse NTN solution for beam ID indication in the case of configured grant.
CG and DG coexistence:
Observation 4: Support for coexistence of CG and DG is missing in the MAC running CR for NTN/mIAB RACH-less. Required change is minimal.
Proposal 4: NTN RACH-less and mIAB RACH-less to align on concurrent support of CG and DG (i.e., UE monitors for PDCCH from target cell regardless whether configured with CG or not).
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