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1. Introduction
In the approved Rel-19 WID [1] there are four objectives, and the first one is the overall work on inter-CU LTM as follows:

	· 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



As the first step of this work in Rel-19, we start discussing challenges to support the inter-CU LTM and provide our views including possible approaches.
2. Discussion
2.1	Overview of inter-CU LTM
In Rel-18, the LTM is supported only for intra-CU case. Top level decision of LTM preparation is done by the CU and the LTM execution decision is by the DU. Likewise, the CU generates the candidate cell configurations containing lower layer configurations provided by each candidate DU. Even for the inter-CU LTM, this fundamental functional split should be kept. With this basic assumption, we discuss potential challenges for inter-CU LTM.
Observation 1. Functional split between the CU and the DU in inter-CU LTM should be same as intra-CU LTM.

There are at least following challenges to be discussed in Rel-19.
· Inter-node (CU) signaling
· Introducing new inter-node signaling by collaboration with RAN3
· L2 handling upon LTM cell switch
· Full L2 reset is needed in the case of cell switch between cells provided by different CUs.
· Security handling
· Master key change is needed in the case of cell switch between cells provided by different CUs acting as MN. Similarly secondary key change is needed when CUs are acting as SN. As usual, need collaboration with SA3.
· Early TA acquisition (RACH or UE calculation)
· Possibly no big difference from intra-CU case at UE side, while coordination between CUs is needed at least.

Observation 2. There are many challenges, where some need collaboration with other WGs.

2.2	Challenges for inter-CU LTM
In the following, we further discuss each challenge listed above. Note that we focus on the prioritized scenario where the CU is acting as MN when DC is not configured, unless specifically stated otherwise.

Inter-node (CU) signaling
In order to support the inter-CU LTM, at least additional information exchanges over Xn interface are necessary. For example, a source CU asks a target CU to perform preparation for the inter-CU LTM and the target CU replies with candidate cell configurations. It is up to RAN3 to decide whether the existing messages are reused or new messages are introduced. RAN2 should focus on discussing overall signaling flows and contents to be included in the inter-node messages.
Proposal 1: RAN2 to work on overall signaling flows and contents to be included in the inter-node messages for inter-CU LTM, while leave exact messages between CUs to RAN3.

L2 handling upon LTM cell switch
Considering that the PDCP is located in CU, and the CU is not changed during the intra-CU LTM procedure, the PDCP reestablishment is not needed in the Rel-18 intra-CU LTM. For intra-CU intra-DU LTM, only the MAC reset is performed. For intra-CU inter-DU LTM, the RLC reestablish and PDCP data recovery should be also performed besides the MAC reset. Therefore, L2 no reset identity (ltm-ServingCellNoResetID, ltm-NoResetID) configured by RRC is introduced to determine if the RLC reestablish and PDCP data recovery should be performed during intra-CU LTM.
For inter-CU LTM, the PDCP reestablish should be performed due to PDCP anchor change and security key update. In addition, network may configure the inter-CU LTM and intra-CU LTM candidate cells simultaneously, since the subsequent LTM cell switch execution should be also supported.  We assume the L2 no reset concept can be reused to determine whether the RLC reestablish and PDCP data recovery should be performed upon LTM cell switch. The detailed method for UE to determine whether to perform PDCP reestablish should be discussed when there is some progress on security issues as discussed below.
Proposal 2a: RAN2 to confirm that for inter-CU LTM, L2 reset including the MAC reset, RLC reestablish and PDCP reestablish should be performed.
Proposal 2b: RAN2 to assume the L2 no reset concept can be reused to further determine the L2 behavior when it is determined whether PDCP reestablish is performed upon LTM cell switch.

Security handling
In the Rel-18 intra-CU LTM, the security key is not updated since the PDCP anchor is not changed. For inter-CU LTM, the security key should be updated for safety requirement. Since subsequent LTM cell switch execution should be also supported for inter-CU LTM, the security key update related configuration (masterKeyUpdate) cannot be pre-configured in the RRCReconfiguration associated with the LTM candidate cell, new security key update scheme should be specified for inter-CU LTM.
For inter-MN LTM, when a cell switch to a PCell belonging to a different gNB, security key should be updated. Currently, master key update can be performed by vertical key update or horizontal key update. And whether to perform vertical key update and horizontal key update is based on the NCC received from the network. For inter-MN LTM cell switch, we consider how to update master key needs SA3’s guidance.
For inter-SN LTM, similarly, security key update should be performed when a cell switch to a PSCell in different SN. In Rel-18 SCPAC, the sk-counter list-based solution using security cell set ID (servingSecurityCellSetId, securityCellSetId) is introduced for secondary key update. For inter-SN LTM, we consider it is also SA3’s decision on whether to reuse the SCPAC solution or define new solution.
Proposal 3: RAN2 to send an LS to SA3 to ask them to specify key update solution for inter-CU LTM. 

Early TA acquisition
In the Rel-18 intra-CU LTM, the early TA acquisition is supported to perform the RACH-less LTM cell switch. There are two ways for the early TA acquisition, where one is based on the RACH preamble transmission to a candidate cell (early RACH) and the other is based on the UE calculation. The early RACH needs preparation by the candidate DU of the candidate cell and also TA value is forwarded from the candite DU to the source DU.
For the inter-CU LTM, the early TA acquisition would be useful. On one hand, the necessary coordination in the inter-CU is more than that in the intra-CU LTM from the system perspective. On the other hand, there is no big difference from the UE perspective, since the UE would not care about which node (e.g. different DU or CU) manages a candidate cell in sending RACH preamble or calculating TA value. Thus, RAN2 can discuss whether the early TA acquisition is supported or not, based on a trade-off between the additional complexity in the network side and the expected benefits.
Proposal 4: RAN2 to discuss whether early TA acquisition is supported for inter-CU LTM.

3. Conclusion
In this contribution we discussed challenges to support the inter-CU LTM and provide our views including possible approaches and made the following proposals.

Proposal 1: RAN2 to work on overall signaling flows and contents to be included in the inter-node messages for inter-CU LTM, while leave exact messages between CUs to RAN3.
Proposal 2a: RAN2 to confirm that for inter-CU LTM, L2 reset including the MAC reset, RLC reestablish and PDCP reestablish should be performed.
Proposal 2b: RAN2 to assume the L2 no reset concept can be reused to further determine the L2 behavior when it is determined whether PDCP reestablish is performed upon LTM cell switch.
Proposal 3: RAN2 to send an LS to SA3 to ask them to specify key update solution for inter-CU LTM. 
Proposal 4: RAN2 to discuss whether early TA acquisition is supported for inter-CU LTM.
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