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Introduction
At the previous meeting, RAN3#119[1], several open issues were raised and agreed upon, starting with the basic ones.

DL/UL TEID handling during LTM configuration
· For intra-DU LTM, the gNB-CU assigns a new UL GTP TEID for each DRB and provides it to the gNB-DU via UE Context Modification Request message(s). The gNB-DU assigns the new DL GTP TEIDs per DRB per candidate cell (whether it should be per candidate cell needs to be further discussed) and provides them back to the gNB-CU in UE Context Modification Response message(s).
· For inter-DU LTM, the gNB-CU assigns a new UL GTP TEID for each DRB and provides it to the target gNB-DU via UE Context Setup Request message(s). The target gNB-DU assigns the new DL GTP TEIDs per DRB per candidate cell (whether it should be per candidate cell needs to be further discussed) and provides them back to the gNB-CU in UE Context Setup Response message(s).

Data transmission
· Intra-CU UP case: CU will start data transmission after LTM cells switch signaling from DU including target cell ID. 
· Whether new message or legacy message is FFS.

E1 aspects
· In case of CP UP separation, once CUCP receives LTM cell switch signling from (source)DU, CU CP initiates E1 bearer context modification including DL tunnel ID per DRB for target cell, and security keys corresponding to target cell (if updated) for data transmission.
· The tentative flow chart to reflect above sentence is captured in section 3.6 in the Sod, To be continued based on this basis.

Other open issues
· DDDS
· Co-existence between LTM and L3 mobility
· Releasing of candidate cell
· subsequent LTM procedure
· DU may cancel a configured LTM candidate target cell

In this contribution, open issues are further discussed.
Discussion
LS from RAN1 related issue
The agreement in the chapter B. PDCCH ordered RACH in LS from RAN1[2] is expected to have RAN3 impact. The timing of DL/UL sync. on the procedure is a RAN2 matter, but in case of early UL sync. using PDCCH ordered RACH, the acquisition of TA or RAR from the target DU needs to be done in the coordination between source-target DU in the execution phase. According to the RAN1 agreement, if RAR is not configured, the TA value should be sent to the UE via cell switch command, thus the source DU should obtain it from target DU between early UL sync. and cell switch command. If RAR is used, it can be sent from the serving cell or target cell. If the RAR is sent from the serving cell, the source DU can send the RAR since the radio resource has already been allocated, but it needs to obtain the RAR from the target DU. If the RAR is sent from the target cell, the source DU does not need to acquire the RAR, but instead there is a delay in the target DU due to the allocation of radio resources for sending the RAR.
Proposal 1:	If UL sync. with PDCCH ordered RACH is performed in inter-DU LTM, the following RAN3 spec impact needs to be considered:
· If the RAR or TA is sent from the serving cell, after the LTM decision (i.e. after the target cell decision), the source DU needs to obtain the RAR or TA in coordination between source and target DU, thus approach 2 should be applied.
· If the RAR is sent from the target cell, coordination between source and target DU before the cell switch command is not necessary (both approach 1 and 2 are applicable). On the other hand, it is expected that there will be a delay in resource allocation for RAR transmission in the target DU.

Co-existence between LTM and L3 mobility
The problem is that the collision between LTM and L3 mobility may occur in the UE or in the NW node. HO collision in case of intra-DU LTM or inter-DU LTM with approach 1 (same definition as LS[3] sent to RAN2 in RAN3#119 meeting) occurs as shown in the Fig. 1. If the (source) DU receives a UE CONTEXT MODIFICATION REQUEST for L3 mobility from the CU between the decision of LTM serving cell change and the cell switch command transmission, the (source) DU has the following options:
· Response a failure of triggered L3 mobility to the gNB-CU with UE CONTEXT MODIFICATION FAILURE and resume LTM cell switch.
· Does not send LTM cell switch command and continues L3 mobility (i.e. RRCReconfiguration is sent to the UE).
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Fig. 1: HO collision in gNB-DU in case of intra-DU LTM or inter-DU LTM with approach 1.

The HO collision for inter-DU LTM with approach 2 occurs as shown in the Fig. 2. If UE CONTEXT MODIFICATION REQUIRED for L3 mobility is sent first, the collision occurs at the source DU, and the source DU has the same two options as described above. If UE CONTEXT MODIFICATION REQUIRED is sent first, the collision occurs at the CU, and the CU has the following two options:
· Response a failure of LTM to the source DU with UE CONTEXT MODIFICATION REFUSE and resume L3 mobility.
· Do not send UE CONTEXT MODIFICATION REQUEST for L3 mobility and execute the procedure for coordination between source-target DU for LTM cell switch.
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Fig. 2: HO collision in gNB-CU in case of inter-DU LTM with approach 2.

However, since the CU can determine the priority between L3 mobility and LTM, this decision is considered to be up to implementation.
Proposal 2:	If HO collision occurs at the CU, the CU can decide whether L3 mobility or LTM should be prioritized, the priority depends on implementation.
Proposal 3:	If HO collision occurs at the source DU, it is useful to configure in advance from CU to DU which mobility should be prioritized (e.g. in preparation phase).

Releasing of candidate cells
As a solution to the resource starvation problem on subsequent LTM, the mechanism to update/release some candidate cells (some cells in other candidate DU(s) or all cells of other candidate DU(s)) without re-initiation (i.e. RRCReconfiguration) during the LTM procedure would be useful.  Also, the update/release can be initiated by CU or DU using the UE CONTEXT MODIFICATION/RELEASE procedure. However, this LTM configuration update needs to be signaling to the UE, which is up to RAN2.
Observation 1:	Using the UE CONTEXT MODIFICATION/RELEASE procedure, the update/release can be initiated by the CU or DU. 

Subsequent LTM procedure
It is agreed in the past meeting that initial cell switch and subsequent cell switch without re-initiation adopt the same signaling design. In legacy mobility, after the HO is completed (or executed), the previous configurations and resources of candidate cells are released in both the UE and the NW, but to perform a subsequent LTM, some information needs to be maintained after the cell switch. There are two ways to maintain/release candidate cells and UE context. One is that the node that receives the LTM config maintains all candidate cells/UE contexts and only releases them by explicit signaling (maintenance based). The other is that only the candidate cell/UE context that should be maintained is explicitly indicated and the others with no indications are released according to legacy (legacy based). For RAN3, in the maintenance based case, it is sufficient for the node to know that the LTM is configured, so no new F1 signaling is expected. In the legacy based case, the candidate cell/UE context that the node should maintain needs to be explicitly indicated, so a new indication should be introduced.
Observation 2:	If all LTM configurations are maintained at each node and only unnecessary configurations are released by explicit signaling (maintenance based), no new F1 signaling is needed since it is sufficient for the node to know that the LTM is configured. 
Observation 3:	If only the candidate cell/UE context to be maintained is explicitly identified and the others are released based on legacy mechanism, the node needs to explicitly indicate the candidate cell/UE context to be maintained. 
Proposal 4:	RAN3 should wait for RAN2 decision on which method: maintenance based/legacy based is adopted for LTM config maintenance/release.

For subsequent LTM, the candidate cell information configured in the UE should be send from the CU to the new source DU (i.e. target DU in initial LTM) after initial LTM. Therefore, after every cell switch, F1 signaling (e.g. UE Context Modification procedure, step 15 in Fig.3) can be used to send the necessary information from the CU to the new source DU to make the LTM cell switch decision. The necessary information can be considered to include TCI state information, measurement RS configuration, and assignment of temporal ID (sent via cell switch command) to PCI.
Proposal 5:	After every cell switch, the information necessary to make the LTM cell switch decision (e.g. TCI state information, measurement RS configuration, and assignment of temporal ID to PCI) should be sent from the CU to the new source DU via F1 (e.g. UE Context Modification procedure).

[image: ]
Fig. 3: procedure for subsequent LTM based on agreed TP [4].


Conclusions and proposals
Our observations and proposals are summarized below.
Proposal 1:	If UL sync. with PDCCH ordered RACH is performed in inter-DU LTM, the following RAN3 spec impact needs to be considered:
· If the RAR or TA is sent from the serving cell, after the LTM decision (i.e. after the target cell decision), the source DU needs to obtain the RAR or TA in coordination between source and target DU, thus approach 2 should be applied.
· If the RAR is sent from the target cell, coordination between source and target DU before the cell switch command is not necessary (both approach 1 and 2 are applicable). On the other hand, it is expected that there will be a delay in resource allocation for RAR transmission in the target DU.
Proposal 2:	If HO collision occurs at the CU, the CU can decide whether L3 mobility or LTM should be prioritized, the priority depends on implementation.
Proposal 3:	If HO collision occurs at the source DU, it is useful to configure in advance from CU to DU which mobility should be prioritized (e.g. in preparation phase).
Observation 1:	Using the UE CONTEXT MODIFICATION/RELEASE procedure, the update/release can be initiated by the CU or DU. 
Observation 2:	If all LTM configurations are maintained at each node and only unnecessary configurations are released by explicit signaling (maintenance based), no new F1 signaling is needed since it is sufficient for the node to know that the LTM is configured. 
Observation 3:	If only the candidate cell/UE context to be maintained is explicitly identified and the others are released based on legacy mechanism, the node needs to explicitly indicate the candidate cell/UE context to be maintained. 
Proposal 4:	RAN3 should wait for RAN2 decision on which method: maintenance based/legacy based is adopted for LTM config maintenance/release.
Proposal 5:	After every cell switch, the information necessary to make the LTM cell switch decision (e.g. TCI state information, measurement RS configuration, and assignment of temporal ID to PCI) should be sent from the CU to the new source DU via F1 (e.g. UE Context Modification procedure).
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