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1 Introduction
In the last RAN3 meeting, we discussed about the L1/L2 triggered mobility solutions and reached following agreements:
	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.


But there are still some open issues need further study, in this document we discussed the detailed remaining issues on L1/L2 triggered mobility solutions and give our proposals.
2 Discussion

Issue#1: LTM preparation

In RAN3#118 meeting, we agreed that gNB-CU can suggest and update candidate cells to the gNB-DU during LTM preparation phase, but it is still FFS whether using a single message or multiple parallel messages to transmit the suggested candidate cells. In CHO/CPAC procedure, we agreed to used parallel procedure in the preparation phase to transmit the candidate cells, this design is to simplify the handover signalling. However, for LTM, the cell switch occurs in the same CU, and only affects the F1 interface, so there is no need to align with the message design in CHO/CPAC. in current UE Context Setup/Modification procedure, there are many mandatory IEs which should be carried during every time the signalling is triggered. If parallel procedure is used, the F1 interface load will increase, and the DU will receive many unnecessary messages. Moreover, by using parallel procedure, it cannot be guaranteed that the feedback messages will arrive at the CU at the same time, which will resulting an extra signalling delay.

Therefore, in order to further reduce the preparation latency and the signalling overhead over F1 interface, we think during LTM configuration, the gNB-CU should send the suggested candidate cell(s) to the gNB-DU in one message. For intra-DU LTM case, the gNB-CU should send the suggested candidate cell(s) to the gNB-DU via UE Context Modification procedure in one message, for inter-DU LTM case, the gNB-CU should send the suggested candidate cell(s) to the candidate gNB-DU(s) via UE Context Setup procedure in one message. 
Proposal 1: During LTM preparation phase, the gNB-CU should send the suggested candidate cell(s) to the gNB-DU in one message.
Issue#2: Subsequent LTM procedure
It was agreed in RAN2 that subsequent LTM is supported which means the UE can perform subsequent cell switch without RRC reconfiguration. Considering that the UE will experience more frequent handovers in high-frequency scenarios (e.g. FR2 scenario), frequent handover preparation configurations will lead to excessive signalling overhead, one possible solution is to let the UE store the L1/L2 handover configurations for subsequent L1/L2 handovers. However, the UE should have the knowledge about whether it should reserve the LTM configuration, therefore, we think that during the preparation phase, a subsequent LTM indication should be added in the RRC Reconfiguration message to indicate UE that it should reserve the received LTM configuration for subsequent LTM cell switching. Moreover, in subsequent LTM mechanism, when the UE successfully connects to the target cell, the resources of the source cell and other candidate cells will not be released immediately.
Proposal 2: In order to inform the UE to reserve the LTM configurations, a subsequent LTM indication should be transferred to the UE during the LTM Preparation phase, the details should be decided in RAN2.
During RAN3#118 meeting, we agreed to work on the same signalling procedure for both initial cell switch and subsequent cell switch. For intra-DU case, in order to support gNB-DU to perform subsequent LTM procedure, the gNB-DU should aware the candidate cell list final configured to the UE. However, in current agreed BLCR for LTM procedure, the generated RRCReconfiguration message with the L1/L2 triggered inter-cell mobility configuration (e.g. which contains candidate cell configuration) is conveyed through DL RRC MESSAGE TRANSFER message from gNB-CU to the souece gNB-DU, which is transparent to the source gNB-DU. Therefore, the source gNB-DU doesn’t know the final candidate cell set. 
Since the gNB-CU make the final decision on the candidate cell set, therefore, we think the gNB-CU should initiate a UE CONTEXT MODIFICATION procedure to indicate the prepared candidate cells (including the source cell as the new candidate cell) and implicitly inform the source gNB-DU that subsequent LTM procedure could be triggered and the corresponding resources needs to be reserved. 
There may be another solution that to reuse the UE CONTEXT MODIFICATION procedure instead of the DL RRC MESSAGE TRANSFER and the UL RRC MESSAGE TRANSFER message during the LTM preparation phase for intra-DU case to support subsequent LTM mechanism, because the UE CONTEXT MODIFICATION procedure can also transfer the RRC configurations and the gNB-DU can decode such RRC information. However, from our point of view, we think the subsequent LTM mechanism should be supported not only in the intra-DU scenario but also in the inter-DU scenario, for the inter-DU scenario, the selected candidate target DU needs to know the candidate cell information reserved in the UE. Therefore, it should be the gNB-CU to initiate the UE CONTEXT MODIFICATION procedure after the cell swich occurred to inform the target DU about the LTM candidate cell information reserved in the UE, so that the target DU could perform subsequent LTM mechanism. Therefore, in order to align the signalling procedure in both intra and inter DU case, we think the better way to support subsequent LTM mechanism is to reuse the UE Context Modification procedure to transfer the prepared candidate cell information (including the source cell as the new candidate cell) to the gNB-DU.

Proposal 3: To support subsequent LTM mechanism, the UE Context Modification procedure can be reused to transfer the prepared candidate cell information to the target gNB-DU including the source cell as the new candidate cell.
Issue#3: LTM Update/Release
In RAN3#117bis-e meeting, we discussed about how to release the source cell/prepared cells’ resources in the gNB-DU but reached no consensus.

FFS For intra-DU L1/L2 mobility, the gNB-CU may use the UE Context Modification procedure to modify or release the prepared cells resources in the gNB-DU (incl. the source cell). Details are pending to RAN2. 
During the LTM execution procedure, the gNB-CU may update/modify the candidate cell list by updating/releasing some candidate cell through UE CONTEXT MODIFICATION procedure, or trigger a new LTM configuration procedure toward the current UE for both intra/inter DU case, it is straightforward to reuse the UE CONTEXT MODIFICATION procedure for gNB-CU to add, modify or release the prepared cells resources configured in the gNB-DU.
Proposal 4: For both intra-DU and inter-DU case, the gNB-CU can initiate UE CONTEXT MODIFICATION procedure to add, modify or release the prepared cells in the gNB-DU.
Issue#4: Signalling to inform gNB-CU about the initiation of LTM
In the last RAN3 meeting, we discussed about the data forwarding procedures and reached following agreement:
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.

It is beneficial for the CU to know that the cell switch has been triggered to the UE by the DU, so that the CU can initiate data forwarding towards the corresponding target DU in order to reduce the data interruption during handover. During the last meeting, we have following two options to achieve the point:
Option 1: Introduce a new message (i.e. LTM Notification message in F1AP from DU to CU);

Option 2: Reuse legacy message (UE modification required message from DU to CU).
From our point of view, we prefer to adopt option 1 to support the gNB-DU to indicate g-CU that the LTM has been triggered. Because it is reasonable to use a class2 message to indicate LTM triggered information which doesn’t require feedback information from the receiving node, in this way, the F1 interface signalling load and latency can be reduced. In addition, this new introduced message can also be used for further enhancements to LTM mechanism that may be introduced in the future. Since the LTM Notification can make the CU knows the latest cell configuration used by the UE, or the target cell that the UE will move to, the LTM Notification message should include the target cell ID. s
Proposal 5: Introduce a new class-2 message (i.e. LTM Notification) from the gNB-DU to the gNB-CU including the target cell ID after the LTM cell switch occurs.
3 Conclusion
In this paper, we discussed the detailed remaining issues on L1/L2 triggered mobility solutions and give our proposals as below:
Proposal 1: During LTM preparation phase, the gNB-CU should send the suggested candidate cell(s) to the gNB-DU in one message.
Proposal 2: In order to inform the UE to reserve the LTM configurations, a subsequent LTM indication should be transferred to the UE during the LTM Preparation phase, the details should be decided in RAN2.

Proposal 3: To support subsequent LTM mechanism, the UE Context Modification procedure can be reused to transfer the prepared candidate cell information to the target gNB-DU including the source cell as the new candidate cell.

Proposal 4: For both intra-DU and inter-DU case, the gNB-CU can initiate UE CONTEXT MODIFICATION procedure to add, modify or release the prepared cells in the gNB-DU.
Proposal 5: Introduce a new class-2 message (i.e. LTM Notification) from the gNB-DU to the gNB-CU including the target cell ID after the LTM cell switch occurs.
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