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Introduction
The objective for Rel-19 Mobility Enhancement is formulated as follows [1]:
	· 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


This contribution discussed different aspect to support inter-CU mobility design.
Discussion on Inter CU LTM in Predictive Mobility
[bookmark: OLE_LINK161][bookmark: OLE_LINK21][bookmark: OLE_LINK20]Use case/Scenarios
	In RRC Connected mode, every UE is connected to one gNB’s (say serving cell). Due to mobility, UE should identify the target cell from the list of LTM candidates which is shared by the serving cell. If the target cell is under the same CU, then UE uses the same security, PDCP, same path with the core network and eases the subsequent mobility. If the target cell is in different CU, then UE should update the security key, PDCP change, path change with core and subsequent mobility becomes complex.
	Observation: RAN3 introduces the Rel-19 study item on enhancements of AI-ML for NG-RAN [2]. Further, RAN3 initiated the discussion on Multi-hop UE trajectory across gNB’s in #RAN3,123-bis meeting. With that, UE’s trajectory information is available at serving gNB through implicit/explicit exchange by UE. The UE mobility can be predictive and the predictive information is utilized to enhance the Inter CU LTM support.	
Proposal 1: If UE trajectory is known/prior shared to the serving cell, then based on the UE’s mobility pattern, Serving cell identifies the subset of target cell’s as part of either same CU/ different CU. 
Explicit/Implicit Signalling for L2 reset 
Due to mobility, UE establishes the connection with gNB. The gNB follows intra-CU LTM or Inter CU LTM procedures. It is quite clear that the L2 reset operation (MAC reset, RLC re-establishment, PDCP re-establishment) are required, if gNB performs Inter CU LTM procedure. 
Observations: 
· From the UE perspective: During mobility, UE should aware that the target cell is serving by the different CU. 
· From the Network perspective: MAC reset and RLC re-establishment indications are already supported for intra-CU LTM and the same can be reused. But, PDCP re-establishment indication is newly needed for inter-CU LTM. 
· So explicit or implicit indication of inter-CU LTM from the serving gNB is needed. It can be done implicitly based on security key update indication or explicit indication (such as LTM candidate cell configuration for the different CUs could be distinguished by RRC (e.g. CU set ID) or LTM cell switch MAC CE could indicate the L2 reset indicator or whether it is the inter-CU LTM or not). 

Proposal 2 : Explicit or Implicit indication of inter CU LTM is needed, and the predictive mobility facilitates serving gNB and UE aware about the inter-CU LTM in advance. It leads the UE to perform the L2 reset operation (MAC reset, RLC re-establishment, PDCP re-establishment) on its own.

Latency Reduction in Inter CU LTM
 	In Intra-CU LTM scenarios, the serving DU (S-DU) triggering LTM first and then informing the target DU (T-DU) is considered as the baseline. The latency across SDU-CU-TDU must be sufficient for network preparation before UE attaches to the target cell.
Observation: In Inter-CU LTM scenario, it is worth discussing the latency for the source DU to inform the target DU for the initiation of the LTM command. Moreover, the network should inform the target DU before indicating the cell switch command to the UE. These steps could result in a longer latency from when the UE sends the MR to when it receives the cell switch command. 
Typically, the latency for inter-CU communication is around 20ms for round trip time. If the latency from the UE receiving the cell switch command to the UE attaching to the target cell is shorter than 20ms, the target cell may not be well-prepared and could lead to more interruptions. 
Proposal 3: With the help of predictive mobility, serving DU indicates the target DU in advance, so the latency requirement for the UE to establish a connection with target cell is reduced. Predictive mobility reduces the latency, handover failure rate and data interruption time. 

Support RACH-less cell switch execution for inter-CU LTM
In Rel 18, LTM dramatically reduces the mobility interruption/latency by allowing the UE to perform RACH-less access during LTM cell switch, which is enabled by early UL synchronization (e.g. RACH-based early TA acquisition or UE-based TA measurement). It is applicable to Intra CU LTM scenarios only [3,4]. 
Observation: To support RACH less TA acquisition for Inter CU LTM scenarios, predictive mobility facilitates it. UE sends the preamble to the serving cell. With respect to UE’s predictive mobility, serving cell identifies the subset of possible target cell and forwards the preamble through serving SDU-SCU to target TCU-TDU . The target cell shares the TA requirement to the serving cell in the same manner. Serving cell shares TA to UE in advance. UE performs early UL synchronization and it connects to target cell immediately, after the cell switch command received from serving cell. 
Proposal 4: Predictive mobility reduces the overhead by choosing subset of target candidates. It enables UE to execute RACH less cell switch execution, even when the target cell belong to different CU. 
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Conclusion
In this contribution, the following observations are made:
Observation 1: RAN3 introduces the Rel-19 study item on enhancements of AI-ML for NG-RAN [2]. Further, RAN3 initiated the discussion on Multi-hop UE trajectory across gNB’s in #RAN3,123-bis meeting. With that, UE’s trajectory information is available at serving gNB through implicit/explicit exchange by UE. The UE mobility can be predictive and the predictive information is utilized to enhance the Inter CU LTM support.
Observation 2: Explicit or implicit indication of inter-CU LTM from the serving gNB is needed. It can be done implicitly based on security key update indication or explicit indication (such as LTM candidate cell configuration for the different CUs could be distinguished by RRC (e.g. CU set ID) or LTM cell switch MAC CE could indicate the L2 reset indicator or whether it is the inter-CU LTM or not). 
Observation 3: In Inter-CU LTM scenario, it is worth discussing the latency for the source DU to inform the target DU for the initiation of the LTM command. Moreover, the network should inform the target DU before indicating the cell switch command to the UE. These steps could result in a longer latency from when the UE sends the MR to when it receives the cell switch command.
Observation 4: To support RACH less TA acquistion for Inter CU LTM scenarios, predictive mobility facilitates it. UE sends the preamble to the serving cell. With respect to UE’s predictive mobility, serving cell identifies the subset of possible target cell and forwards the preamble through serving SDU-SCU to target TCU-TDU . The target cell shares the TA requirement to the serving cell in the same manner. Serving cell shares TA to UE in advance. UE performs early UL synchronization and it connects to target cell immediately, after the cell switch command received from serving cell. 
In this contribution, the following proposals are made:
Proposal 1: If UE trajectory is known/prior shared to the serving cell, then based on the UE’s mobility pattern, Serving cell identifies the subset of target cell’s as part of either same CU/ different CU. 
Proposal 2: Explicit or Implicit indication of inter CU LTM is needed, and the predictive mobility facilitates serving gNB and UE aware about the inter-CU LTM in advance. It leads the UE to perform the L2 reset operation (MAC reset, RLC re-establishment, PDCP re-establishment) on its own.
Proposal 3: With the help of predictive mobility, serving DU indicates the target DU in advance, so the latency requirement for the UE to establish a connection with target cell is reduced. Predictive mobility reduces the latency, handover failure rate and data interruption time. 
Proposal 4: Predictive mobility reduces the overhead by choosing subset of target candidates. It enables UE to execute RACH less cell switch execution, even when the target cell belong to different CU.  
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