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In the WID [1], the following objective is defined for inter-CU LTM:
	· Specify support for inter-CU Layer1/Layer 2 Triggered Mobility (LTM) [RAN2, RAN3]
· Prioritize the case when CU is acting as MN when DC is not configured
· As secondary priority, support the case when NR-DC is configured and CU is acting as SN and MCG is unchanged
· As secondary priority, support the case when NR-DC is configured, CU is acting as MN and SCG is unchanged or SCG is released
· Note: The case that LTM is configured in both MCG and SCG is excluded 
· Specify support for subsequent LTM mobility procedures aiming to avoid RRC configuration between cell switches as per Rel-18 LTM
· Coordination with SA3 needed with respect to security key handling 
· Note: Rel. 18 intra-CU LTM procedure is considered as baseline for adding inter-CU support




In this contribution, we discuss and analyse the issues related to radio resource at candidate gNB-DU, during intra-CU and inter-CU LTM.


Discussion
Radio resource reservation for LTM
The lead time (duration between LTM HO preparation and execution) in an LTM cell switch could be unpredictably long. Secondly, not all prepared target cell configurations end up in LTM cell switches. Radio resources are scarce and considering that a UE can be configured with a maximum of 8 LTM candidate cells (including intra-CU and inter-CU), resource reservation (including RACH resources) is always going to be an issue. Reservation of radio resources in all the configured LTM candidate cells for all UEs leads to sub-optimal performance and causes a huge overhead on the network. 
Since UE is expected to perform RACH to acquire timing advance (TA) from the candidate/target cell before the LTM cell switch with the objective of enabling a RACH-less LTM cell switch, resource reservation is a serious issue considering the framework of LTM. For a successful LTM mass deployment, optimization of resource reservation is of utmost importance.
[bookmark: _Ref166152444][bookmark: OLE_LINK54]For a successful LTM deployment, optimization of radio resource reservation is crucial, especially considering the potential high lead times before LTM.

Acquiring candidate cell TA and delayed resource reservation
Based on the UE’s L1 measurements, the serving gNB-DU may ask the UE to perform RACH with the candidate/target cell to acquire UE’s candidate/cell TA. Hence, UE performing RACH with the candidate/target cell can be considered to indicate a likelihood of UE undergoing LTM HO to the given target cell.

To address the resource reservation issues, the following could be considered - at the time of preparing an LTM target cell, the gNB-CU could indicate to the candidate/target gNB-DU whether or not the UE is configured to perform RACH based on PDCCH order to acquire TA. Based on this, the target gNB-DU may decide not to reserve all radio resources immediately at the time of LTM candidate/target cell configuration preparation. At this time, the candidate/target gNB-DU may also defer reserving radio resources whose availability is limited. 

Based on the UE performing a RACH operation, the candidate/target gNB-DU can anticipate a UE performing LTM cell switch and initiate resource reservation at the candidate/target cell including update of a RACH resource configuration corresponding to the UE’s best beam/beam-group at that point of time. 

NOTE: This cannot be assumed to be an implementation-based solution as there are UEs which compute TA based on UE-capability and hence don’t perform RACH for TA acquisition. 

This introduces multiple benefits.
· This ensures that the resource reservation at the target gNB-DU is performed very close to the LTM serving cell switch and hence optimized, as the likelihood of an LTM cell switch is strong. This also prevents unnecessary blocking of resources for a longer duration in case of long lead times.
· This also ensures that the right RACH resources corresponding to the best beam/beam-group for the UE is reserved at the target gNB-DU.
· The UE performing RACH to acquire TA can be a good indicator of the likelihood of a LTM serving cell change. This enables the target gNB-DU to issue a target cell re-configuration (if required) based on the prevalent resource conditions at that time. 
The newly reserved radio resources including the new or modified PRACH preamble, resulting in a modified target cell configuration at the candidate/target gNB-DU could be delivered to the UE via the gNB-CU.
[bookmark: _Ref166152445]UE performing RACH (UL Sync) with the candidate/target gNB-DU, based on PDCCH order issued by the serving gNB-DU can be used as a trigger for delayed resource reservation at the candidate/target gNB-DU.
Triggering data forwarding from the serving gNB-DU, based on the L1 measurements requires awareness of target gNB-DU and its associated gNB-CU-UP (to determine whether or not there is a security domain change), which is an overhead. Hence, UL sync procedure from the UE can also be used by the target gNB-DU to request and trigger downlink data forwarding from the target gNB-CU-UP. This will also ensure on-time data forwarding as it is very close to the LTM cell switch. 
[bookmark: _Ref166152447]UE performing UL Sync with the target gNB-DU, based on PDCCH order issued by the serving gNB-DU can be used by the candidate/target gNB-DU to trigger data forwarding from gNB-CU-UP by the candidate/target gNB-DU.
[bookmark: _Ref166152448]For the observations 2 and 3 to be realistic, the serving gNB-DU has to restrict sending a PDCCH order for TA acquisition to the UE, only when there is a strong likelihood of an LTM cell switch.

[bookmark: _Ref166152523]RAN2 discusses and agrees that using RACH for TA acquisition to the candidate/target gNB-DU is treated as a trigger for delayed resource reservation at the candidate gNB-DU.
[bookmark: _Ref166152526]RAN2 sends an LS to RAN3 to discuss the feasibility of target gNB-DU requesting data forwarding from the target gNB-CU-UP. 


Identifying the purpose of RACH at a target gNB-DU
The gNB sends a PDCCH order to a UE configured with LTM to acquire candidate cell timing advance (TA). The UE is expected to perform RACH to an indicated candidate/target cell to acquire TA. The UE acquiring TA of the candidate/target cell any time before the LTM execution will ensure a RACH-less LTM cell switch to the target cell. 
The RACH configuration for TA acquisition (before LTM cell switch) is provided over RRC. And in scenarios when the TA acquisition isn’t successful, the UE maybe asked to perform CFRA to the target cell to complete LTM cell switch execution.
Since the same RACH procedure is being performed to acquire TA before the cell switch and to execute the cell switch (when TA acquisition isn’t successful), the question of identifying the purpose of the RACH procedure assumes importance.
a. How to distinguish between RACH for an LTM cell switch and RACH performed for TA acquisition. 
This is essential as the candidate/target gNB-DU is expected behave differently in either case. When a RACH is performed for an LTM cell switch, the gNB-DU is expected to initiate data transmission for all the UE’s bearers and when a RACH is performed for TA acquisition, the gNB-DU is expected to send the TA to the UE’s serving gNB-DU via the gNB-CU. Since the functionality performed by the gNB-DU is distinctly different in either case, identification of the purpose of the RACH procedure is very important.
[bookmark: _Ref166152452]There is a need to distinguish the RACH performed to acquire TA from the RACH performed during a CFRA-based LTM cell switch.
Our understanding in Rel 18 has been that the issue is assumed to be addressed by implementation by reserving a different pool of RACH preambles for each purpose. In our view, this solution is very static and sub-optimal in nature and causes more fragmentation of RACH resources in an already fragmented space. This could be addressed using other methods like assigning separate RACH preambles, one each for TA acquisition and CFRA based LTM cell switch or by changing the RACH preamble format to indicate the purpose of the RACH procedure.

[bookmark: _Ref166152529]RAN2 discusses and agrees a solution to distinguish the RACH performed to acquire TA from the RACH performed during an LTM cell switch.


Conclusion
We have the following observations:
Observation 1	For a successful LTM deployment, optimization of radio resource reservation is crucial, especially considering the potential high lead times before LTM.
Observation 2	UE performing RACH (UL Sync) with the candidate/target gNB-DU, based on PDCCH order issued by the serving gNB-DU can be used as a trigger for delayed resource reservation at the candidate/target gNB-DU.
Observation 3	UE performing UL Sync with the target gNB-DU, based on PDCCH order issued by the serving gNB-DU can be used by the candidate/target gNB-DU to trigger data forwarding from gNB-CU-UP by the candidate/target gNB-DU.
Observation 4	For the observations 2 and 3 to be realistic, the serving gNB-DU has to restrict sending a PDCCH order for TA acquisition to the UE, only when there is a strong likelihood of an LTM cell switch.
Observation 5	There is a need to distinguish the RACH performed to acquire TA from the RACH performed during a CFRA-based LTM cell switch.
We have the following proposals: 
Proposal 1	RAN2 discusses and agrees that using RACH for TA acquisition to the candidate/target gNB-DU is treated as a trigger for delayed resource reservation at the candidate gNB-DU.
Proposal 2	RAN2 sends an LS to RAN3 to discuss the feasibility of target gNB-DU requesting data forwarding from the target gNB-CU-UP.
Proposal 3	RAN2 discusses and agrees a solution to distinguish the RACH performed to acquire TA from the RACH performed during an LTM cell switch.
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