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Introduction
In the last RAN3-120, the following agreements were achieved:
Single vs multiple:
RAN3 agrees option2 and supports for multiple messages for LTM candidate cell configuration.
Notification of LTM triggering to gNB-CUs:
WA: option 1 is adopted with only class 2 procedure. If more information to source DU in response message is needed, we go for option 2.
E1 aspects for inter-DU LTM:
For LTM with UP change, the CU-CP initiates E1 bearer context modification to the source CU-UP for retrieving the latest PDCP status at the source CU-UP and exchanging the data forwarding information to target CU-UP.
For LTM with UP change after detecting the UE has accessed to the target cell, the CU-CP initializes Path switch procedure towards the core network.
TA acquisition:
CU can request RACH resources for early TA acquisition together with the LTM candidate cell configuration to a Candidate DU in the UE Context Setup Request or UE Context Modification Request messages (for inter-DU LMT and intra-DU LTM respectively).
If the Candidate DU accepts the RACH resource request for early TA acquisition, the Candidate DU responds the CU with RACH configuration in the UE Context Setup Response or UE Context Modification Response messages.
DDDS:
For intra-DU LTM, DDDS from gNB-DU to CU-UP is not needed for those DRBs RLC is not re-established.
For both intra-DU and inter-DU LTM, target gNB-DU sends initial DDDS using the new UL TEID, if new UL TEID being assigned, to CU-UP after target gNB-DU detects the UE access.
In this contribution, we further discuss several stage-3 aspects to support LTM based on the agreed parallel preparation signalling that follows Rel-16/17 CHO/CPAC principles.  
Discussion
The IE structures in F1AP UE context related procedures
For intra-DU case, the parallel UE Context Modification procedures have been used for CHO/CPAC, each for each candidate cell (indicated by SpCell ID IE). Given that the UE-associated signalling has been already established, CU/DU UE F1AP IDs are fixed in those UE Context Modification procedures and the same procedure handles mobility initiation/replace/cancellation triggered by CU. The candidate cells cancellation initiated from DU has been supported by UE CTXT MOD REQD where CU cannot reject.
For inter-DU case, the parallel UE Context Setup procedures haven been used to set up and modify candidate cells configurations in the target DU for CHO/CPAC, each for each candidate cell (indicated by SpCell ID IE). Given that DU UE F1AP ID has not been assigned yet by the DU when initiated, multiple UE-associated signallings could be established for the same UE when setting up candidate cells configurations, where for modification (i.e. “replace”), CU UE F1AP ID and candidate cell ID in the UE CTXT SETUP REQ message are not enough to uniquely identify the same UE. This is why, for the case of “replace”, DU UE F1AP ID has been additionally indicated from CU. On the other hand, cancellation of candidate cells configurations has been supported by CU/DU-initiated UE Context Release procedures.
However, looking at the current LTM BLCR 38.473 [1], the IE structures in UE context related procedures does not adhere to the CHO/CPAC approach (that has been already optimized for handling multiple candidate cell configurations over F1AP). It is confusing on how to use the IEs currently in place. For example, it is unclear how CU initiates intra-DU LTM by including which IEs in the UE CTXT MOD REQ message. It is unclear whether LTM Information to be Modified IE was designed for intra-DU or inter-DU. 
Since RAN3 agreed the parallel procedures like CHO/CPAC for LTM, for stage-3 it would be better and safe to mirror the IE structure and design of CHO/CPAC. Any necessary ASN.1 changes can be addressed once the IE structure and design have been concretized.
Proposal 1: For LTM, re-design the IE structures in F1AP UE context related procedures following CHO/CPAC style. 
Proposal 2: Work on LTM F1AP BLCR “ASN.1” once the IE structure and design are stabilized. 
In CHO/CPAC, for each candidate cell, “Estimated Arrival Probability” determined by the source could be propagated to help the target entities for the efficient management of resources allocated for candidate cell configurations. 
From NW point of view, LTM is essentially the same philosophy with CHO/CPAC in terms of preparing candidate cells configurations and configure them to the UE. Similarly for LTM, this “Estimated Arrival Probability” can be measured by CU (e.g. leveraging measurement results). It will be also useful for DU’s resource management, and potentially in selecting a right target cell for HO based on L1 measurements. 
Proposal 3: For LTM, support “Estimated Arrival Probability” (like CHO/CPAC) and allow it to be configured to DU for each candidate cell. 

Inter-DU LTM and after preparations
For inter-DU LTM, candidate cells within the source DU can be prepared and configured to the UE together with the candidate cells prepared with other target DU(s), which is via the parallel UE Context Modification procedure with the source DU as already agreed. 
Then, those candidate cells under the source DU have to be configured to other DU(s) and vice versa, in order for the source DU or other DU to properly execute inter-DU HO consecutively. 
Namely, given that DU is the one who executes HO, all the prepared candidate cells configured to the UE shall be known by the source DU and candidate DU(s).
Proposal 4: For inter-DU LTM, all the prepared candidate cells configured to the UE shall be known by the source DU and candidate DU(s), to properly execute inter-DU HO consecutively.
Proposal 5: For inter-DU LTM, after candidate cells are prepared with the source DU and other target DU(s), CU triggers the UE Context Modification procedure to a DU to provide the candidate cells that have been prepared with other DU(s).
If inter-DU HO happens from a DU (called source DU) to a cell in another DU (called target DU), then it would be good for the source DU to propagate the LTM execution and the selected target cell to both CU and the target DU. CU can be ready with the target DU and the target DU can be ready for UE access. The fast notification to the target DU of which cell the UE is going to HO to would be useful for the target DU’s efficient resource managements. 
The first part of the source DU notifying CU of its execution and which cell was already agreed in RAN3 (but FFS on stage-3, i.e. class-1 vs class-2, for which the inter-DU LTM case is also pending on LS [2] reply from RAN2). However, currently, CU’s forwarding of the source DU’s LTM execution and which cell to the target DU remains under the dark. For this aspect, we propose to enhance the UE Context Modification procedure. 
Proposal 6: For inter-DU LTM, once a DU triggers LTM to another cell (in other DU, say target DU) and notifies CU of its execution and which cell to HO, CU forwards this to the target DU, via the UE Context Modification procedure.  

Based on the above proposals, the corresponding TP for LTM BLCR 38.473 [1] can be found in [3]. 
Conclusion
Based on the discussion in the present contribution and the observations above we propose: 
The IE structures in F1AP UE context related procedures
Proposal 1: For LTM, re-design the IE structures in F1AP UE context related procedures following CHO/CPAC style. 
Proposal 2: Work on LTM F1AP BLCR “ASN.1” once the IE structure and design are stabilized. 
Proposal 3: For LTM, support “Estimated Arrival Probability” (like CHO/CPAC) and allow it to be configured to DU for each candidate cell. 
Inter-DU LTM and after preparations
Proposal 4: For inter-DU LTM, all the prepared candidate cells configured to the UE shall be known by the source DU and candidate DU(s), to properly execute inter-DU HO consecutively.
Proposal 5: For inter-DU LTM, after candidate cells are prepared with the source DU and other target DU(s), CU triggers the UE Context Modification procedure to a DU to provide the candidate cells that have been prepared with other DU(s).
Proposal 6: For inter-DU LTM, once a DU triggers LTM to another cell (in other DU, say target DU) and notifies CU of its execution and which cell to HO, CU forwards this to the target DU, via the UE Context Modification procedure.  
Based on the above proposals, the corresponding TP for LTM BLCR 38.473 [1] can be found in [3]. 
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