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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The signalling support for LTM was discussed at the RAN3#118 meeting with the following achievements. The summary of offline discussion could be found in [1].
	CU suggest the candidate cell(s) to DU, “gNB-DU can suggest candidate cells after the gNB-CU initiates the L1/L2 inter-cell mobility configuration” is with low priority.
CU can update the suggested candidate cells.
For intra-DU case, the gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message.
For inter-DU case, the target gNB-DU indicates the gNB-CU about the UE successful access to the target cell by Access Success message.
RAN3 works on the same signaling procedure for both initial cell switch and subsequent cell switch for intra-DU L1/L2 handover.
During execution phase, it is up to the gNB-DU implementation when will the gNB-DU signal to the CU. This does not mean that the gNB-DU is “allowed” to signal to the gNB-CU before LTM command is sent to the UE.
 To be continued at next meeting on approaches, procedures and other details.

One or multiple message issue in the stage3:
No consensus is achieved during offline discussion.
To be continued...

For the intra-DU L1/L2 triggered mobility in the BL CR:
The UE sends a MeasurementReport message (L3 measurement result FFS) to the source gNB-DU.
FFS: whether parallel UE Context Modification procedure should be used rather than a candidate list in a single message.
FFS: The gNB-CU may send the UE Context Modification message to the gNB-DU to release the resources of prepared cells.
FFS: The gNB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message.

For the inter-DU L1/L2 triggered mobility in the BL CR: 
The UE sends a MeasurementReport message (L3 measurement result FFS) to the source gNB-DU.
FFS for Step 3 and Step 4: either a single or multiple UE Context Setup procedure(s) should be used.
FFS: whether it is DL RRC MESSAGE TRANSFER message or UE Context Modification Request message.
FFS: Notifying the LTM cell switch decision to the other nodes as well.
Editor’s note: the order of step 10 and 11 is not defined. The cell switch command message needs to be updated according to RAN2’s discussion.
FFS:  how the target gNB-DU detects the UE access and whether there is an F1 impact.
FFS: For inter-DU L1/L2 Triggered Mobility, whether and how to release the source cell/prepared cells’ resources in the source gNB-DU is FFS.



In this contribution, we will further discuss the remaining issues of LTM related to RAN3 impact.
2. Discussion
During the LTM preparation, it is agreed that the CU sends the suggested candidate cell(s) to the DU in the UE Context Modification Request message for the intra-DU LTM, and in the UE Context Setup Request message for the inter-DU LTM. However, it there is no consensus on whether a single message or multiple parallel messages are used during the LTM preparation.
One argument to use the parallel configuration is to follow the principle for CHO. For example, for the intra-DU LTM, one UE Context Modification Request message is used for only one candidate target cell. However, the reason why parallel configuration is adopted for CHO is to align with the Xn interface design, where the target node can choose only one cell and send the respective RRC HandoverCommand message in the Handover Request Acknowledge message.
For LTM, there is only impact on F1 interface. In addition, the DU can accept more than one candidate cells and prepare the related candidate cell configurations. Therefore, we don’t need to follow the CHO principle, and we propose to contain multiple candidate cells in one message to reduce the signalling overhead.
Observation 1: The CU sends the suggested candidate cell(s) to the DU in a single procedure.
At the previous RAN3#117bis meeting, it was agreed that the CU sends the suggested candidate cell(s) to the DU in the UE Context Modification procedure for the intra-DU LTM. Therefore, we propose:
Proposal 1: For intra-DU LTM, the CU sends the suggested candidate cell(s) to the DU in a single UE Context Modification Request message, and the DU responses with a single UE Context Modification Response message.
In the RAN3#117bis meeting, it was agreed that the UE Context Setup procedure is reused for the LTM preparation for the inter-DU LTM. Therefore, we propose:
Proposal 2: For inter-DU LTM, the CU sends the suggested candidate cell(s) to the target DU in a single UE Context Setup Request message, and the target DU responses with a single UE Context Setup Response message.
With the goal to reduce the mobility latency, it is beneficial for the CU to know that the cell switch has been triggered to the UE by the DU (or the source DU in the inter-DU scenario). For example, it will prevent the CU to send additional RRC Reconfiguration message to the UE via the source cell which will become unavailable link soon. Therefore, the CU knows the latest cell configuration used by the UE and then performs the delta configuration for legacy L3 handover procedure. In addition, the CU can start early data forwarding in the inter-DU scenario if the CU knows the cell switch has been triggered to the UE by the source DU.
At the previous RAN3#118 meeting, this issue was discussed with following three options:
· Option 1: after the LTM command is sent out but before Ack 2
· Option 2: after receiving the ack of LTM command
· Option 3: up to gNB-DU implementation 
After the discussion, it was agreed that it is up to the DU implementation when the DU will signal to the CU. To make the diagram in the BLCR clearer and to reflect the agreements the group made, we propose to add a new procedure of LTM notification from the DU to the CU to indicate that the LTM has been triggered.
Proposal 3: For intra-DU LTM, add a new procedure of LTM notification from the DU to the CU to indicate that the LTM has been triggered.
Proposal 4: For inter-DU LTM, add a new procedure of LTM notification from the source DU to the CU to indicate that the LTM has been triggered.
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 should include the target cell ID.
Proposal 5: The LTM notification from the DU to the CU should include the target cell ID.
Although RAN2 assumes that sequential L1/L2 cell change between candidates without RRC reconfiguration can be supported, it is also possible that the CU decides to update or release one of cell in the candidate cell list. For example, if the CU decides that candidate cell A is not suitable anymore for the UE based on L3 measurement result, it indicates the DU to release the configuration of candidate cell A.
So that the suggested candidate cell list update and release should be supported by the UE Context Modification Request message.
Proposal 6: The suggested candidate cell(s) update and release should be supported by the UE Context Modification Request message.
In the inter-DU LTM scenario, there is a need that the CU informs the source DU about the candidate target cell(s) at other target DU(s) which are successfully configured for the UE. This is because that it is the responsibility of the source DU to trigger the cell change to the UE.
At the previous RAN3#118 meeting, the DL RRC Message Transfer message was introduced to carry the RRCReconfiguration message with the LTM configuration for the UE, as well as the LTM candidate target cell(s) at other target DU(s) for the source DU. The benefit is that this option allows the CU to signal the LTM candidate target cell(s) information to both the UE and the source DU. 
From our view, this option is not an issue for the intra-DU LTM scenario, because the source cell and candidate target cell(s) are located within the same DU. However, as described in TS 38.473, the purpose of the DL RRC Message Transfer procedure is to transfer an RRC message, which is transparent to the DU. Therefore, reusing the DL RRC Message Transfer message to signal the LTM candidate target cell(s) information at the target DU(s) to the source DU is not suitable for the inter-DU LTM scenario since it is against the current RAN3 framework.
Instead, it is possible to reuse the UE Context Modification Request message to signal the LTM candidate target cell(s) information to both the UE and the source DU for the intra-DU LTM and the inter-DU LTM scenarios. First, the UE Context Modification Request message includes the RRC-Container IE to transfer the RRCReconfiguration message with the LTM candidate target cell(s) information for the UE. Second, the UE Context Modification Request message includes the LTM candidate target cell(s) information at the target DU(s) for the source DU. Therefore, this option shows the benefit of using the same message for both UE and the source DU, which is not against the current RAN3 framework.
Proposal 7: For inter-DU LTM, the CU uses the UE Context Modification Request message to the source DU to indicate the target candidate cell(s) at other DU(s).
Since the LTM is triggered by the DU based on the L1 measurements while the traditional L3 based inter-cell mobility is triggered by the CU based on the L3 measurements, it is possible that both LTM command and L3 handover command are sent to UE if there is no CU-DU coordination on the L1/L2 handover and the L3 handover decision, which results in the handover collision. For example, if the LTM command is sent to the UE firstly and then the L3 handover command is sent to the UE during the LTM execution period (e.g., leaving the source cell but not connecting target cell), the L3 handover command cannot be performed rightly because of serving cell change. Therefore, the resource reserved by the target cell for the UE L3 handover are wasted.
Proposal 8: RAN3 should discuss how to avoid HO collision between the LTM and the L3 based inter-cell mobility.
There is also one specific issue: in case multiple candidate cell configurations are prepared for the UE, a unique identifier should be introduced to indicate which candidate cell configuration is referred to. In addition, RAN2 agrees the MAC CE for L1/2 mobility trigger contains at least a candidate configuration index. Since the candidate cell configurations could be from multiple candidate DUs, how does the unique identifier related to the candidate cell configuration is generated to avoid the identifier conflict or identifier confusion? How do the source DU and the UE have common understanding of the unique identifier?
Proposal 9: RAN3 should discuss the unique identifier used to indicate which candidate cell configuration is referred to.
It was agreed in RAN1 that early TA acquisition will be supported for LTM. PDCCH order will be used to trigger UE to perform TA acquisition. Dedicated resource will be included in PDCCH order for TA acquisition. Obviously, the dedicated Resource should be configured by candidate DU. RAN1 will further discuss the following alternatives:
· Alt 1: RAR is needed
· Alt 2: RAR is not needed
· Note: If Alt 2 is supported, TA value of candidate cell is indicated in cell switch command
· Alt 3: whether RAR is needed can be configured
Some problems associated with TA acquisition should be addressed in RAN3. The first question is that which node decide to trigger TA acquisition? It is natural that the CU can trigger the TA acquisition since the CU is responsible for mobility. Namely, the CU requests the candidate DU to provide the configuration of getting early TA. If the candidate DU accepts it, the candidate DU may prepare the dedicated resource, e.g., dedicated RACH resource or dedicated UL RS for early TA acquisition.
Observation 2: Early TA acquisition triggered by PDCCH order is supported for LTM.
Observation 3: The dedicated resource should be configured by the candidate DU.
Proposal 10: The CU requests the candidate DU to provide the configuration for getting early TA.
It was agreed in RAN2 that subsequent LTM is supported. Namely, after cell switching, the UE continues to keep candidate cell configuration for LTM. Specifically, after the UE switches from source cell#0 to a candidate cell#1 belonging to candidate DU#1, UE continues to keep a candidate cell#2 belonging to candidate DU#2. According to LTM, the candidate cell#1 (new source cell) should transmit LTM command to trigger cell switching to the candidate cell#2. Therefore, the candidate DU (candidate DU#1) with the new source cell (candidate cell#1) should be aware of candidate cell(s) the UE has stored. 
[bookmark: OLE_LINK3]Proposal 11: After cell switching, the candidate DU with the new source cell should be aware of the candidate cell(s) configuration the UE has stored.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we have the following observations and proposals.
Observation 1: The CU sends the suggested candidate cell(s) to the DU in a single procedure.
Proposal 1: For intra-DU LTM, the CU sends the suggested candidate cell(s) to the DU in one UE Context Modification Request message, and the DU responses with a single UE Context Modification Response message.
Proposal 2: For inter-DU LTM, the CU sends the suggested candidate cell(s) to the target DU in one UE Context Setup Request message, and the target DU responses with a single UE Context Setup Response message.
Proposal 3: For intra-DU LTM, add a new procedure of LTM notification from the DU to the CU to indicate that the LTM has been triggered.
Proposal 4: For inter-DU LTM, add a new procedure of LTM notification from the source DU to the CU to indicate that the LTM has been triggered.
Proposal 5: The LTM notification from the DU to the CU should include the target cell ID.
Proposal 6: The suggested candidate cell(s) update and release should be supported by the UE Context Modification Request message.
Proposal 7: For inter-DU LTM, the CU uses the UE Context Modification Request message to the source DU to indicate the target candidate cell(s) at other DU(s).
Proposal 8: RAN3 should discuss how to avoid HO collision between the LTM and the L3 based inter-cell mobility.
Proposal 9: RAN3 should discuss the unique identifier used to indicate which candidate cell configuration is referred to.
Observation 2: Early TA acquisition triggered by PDCCH order is supported for LTM.
Observation 3: The dedicated resource should be configured by the candidate DU.
Proposal 10: The CU requests the candidate DU to provide the configuration for getting early TA.
Proposal 11: After cell switching, the candidate DU with the new source cell should be aware of the candidate cell(s) configuration the UE has stored.
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