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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN#102, a new WI of mobility enhancements for NR has been agreed which contains the following bullet point [1]:
· Specify support for inter-CU Layer 2 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

In the last meeting (RAN2#125Bis), the following agreements were reached:
Agreements on scenarios:
1.	RAN2 first focus on inter-CU LTM in NR standalone scenario and use it as baseline for supporting inter-CU LTM in NR-DC scenarios.
2.	Rel-19 inter-CU LTM also supports mixture of subsequent inter-CU LTM and subsequent intra-CU LTM after an inter-CU or intra-CU LTM switch.
3.  UE can be configured with a mixture of intra-CU and inter-CU candidate LTM cells and irrespective of how the UE is configured with this mixture, UE measurement and reporting procedures will be the same for both intra-CU and inter-CU candidate LTM cells.

Agreements on latency analysis:
4.	Mobility latency analysis of rel-18 intra-CU LTM is reused for Rel-19 inter-CU LTM.
Agreements on early sync phase:
1. Early DL and UL sync is also supported for inter-CU LTM.  Inform RAN3 of this. Early DL sync using CSI-RS should be considered, pending RAN1 approval.
2. PDCCH ordered early RACH is supported for inter-CU LTM.
3. For early TA acquisition, Rel-18 option is baseline. FFS for RAR based option.

Agreements on LTM cell switch execution phase:
Upon inter-CU LTM execution, UE performs
	- MAC reset
	- RLC re-establishment
	- PDCP re-establishment
	- Security key update
FFS if there is an inter-CU LTM w/o security key change. 

In this contribution, we discuss how to support the LTM for inter-CU w/o security key change, and how to reduce the resource consumption (e.g., RACH, configured grant) for the candidate target cells for both intra-CU and inter-CU scenarios. 

2. Mobility Enhancements 
2.1 LTM for Inter-CU     
In Rel-18, LTM enhancements for intra-CU was specified which provided some mobility benefits of reducing HO latency and interruption time. However, there is a restriction that only mobility between cells of the same gNB (intra-CU) were supported in Rel-18 as shown on Figure 1.
[image: ] 
In Rel-19, in order to expand the benefits of LTM, the new WID contains further enhancement for LTM to support inter-CU, i.e., cells of different gNBs as shown on Figure 2. Obviously, this comes with some challenges, for example there is a PDCP re-establishment resulting in data loss and there will be a greater number of handovers with LTM due to increased number of ping-pongs between source and target cells as observed in Rel-18. These number of ping pongs are not affected whether source and target cells are controlled by different CUs, but in facts, are related to the fluctuations of the radio conditions as L1 measurement is used to trigger LTM handover.
[image: ]
The main reason of PDCP re-establishment is the security key change due to source cell and target cell are controlled by different CUs. The security key change will require PDCP/RLC/MAC reset/re-establishment making LTM performance similar to current L3 handover. So, changing security keys every time when such HO takes place and ping-pong or subsequent handover either intra CU or inter CU will result in more data loss (due to PDCP re-establishments).
One solution is that DU2 connects to CU1 in addition to connecting to CU2 as shown in Figure 3 and sends/receives data traffic directly to CU1. At the same time, RRC is still terminated in CU1. In other words, there is F1-U path between DU2 and CU1 for this UE. This additional path should be only for the purpose of additional F1-U path and other management responsibilities of DU2 remain with CU2.
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Just to clarify that this solution does not violate current RAN3 design assumption that a DU is controlled by a single CU only. In fact, similar mechanism has been used for SDT anchor cell and NR-DC, as explained in our joint contribution [3]. In addition, we think similar design principle has been used for mobile IAB-DU migration procedure, as described in 38.300:
	· The mobile IAB-node can perform the mobile IAB-DU migration procedure, where a new logical mobile IAB-DU is established on the mobile IAB-node and the initial logical mobile IAB-DU is released some time later. During this procedure, the UEs connected via the mobile IAB-node are handed over from the initial logical mobile IAB-DU, referred to as the source logical mobile IAB-DU, to the new logical mobile IAB-DU, referred to as the target logical mobile IAB-DU. The details of this procedure are defined in TS 38.401 [4]. Enhancements related to BAP for mobile IAB-DU migration are defined in TS 38.340 [31].



Hence, we propose that: 
Proposal 1: RAN2 to agree that inter-CU LTM w/o security key change is supported by allowing target DU to receive control and user plane data from source CU.  
2.2 LTM Resource consumption for the target cells    
In Rel-18 LTM, resources (e.g., RACH, configured grant) for the target cell are allocated in the RRC reconfiguration messages. As the resources are pre-allocated for multiple candidate cells even if they are not used, there is an issue of resource consumption (i.e., allocated but not used at the end). Hence, how to minimize the resource consumption is an issue to be solved for both intra-CU and inter-CU deployment scenarios.
In the current LTM procedure, the resources (e.g., RACH, configured grant) for the target cell are allocated in the RRC reconfiguration message (Step 2 of Figure 4 below). For example, in order for a UE to switch to the target cell, the UE should transmit RACH to the target cell and these RACH resources can be pre-allocated based on contention-free random-access (CFRA) to determine the timing advance. Otherwise, the UE should apply contention-based RACH transmission (CBRA) to determine the timing advance.
In addition, for RACH-less where the UE knows the timing advance, e.g., small cells where TA=0 or the UE derives the TA based on timing difference of the serving cell and the target cell, the UE applies configured grant (CG) resources to transmit the first message (e.g., data) to indicate its arrival at the target cell where the CG resources are pre-allocated for each target cell in step 2 (Figure 4).
[image: ]
Figure 4. Rel-18 LTM procedure (Figure 9.2.3.5.2-1. Signalling procedure for LTM) [2]
In order to minimize the resource consumption, the resources that are allocated in step 2 can be deactivated by default, and then when the serving cell receives L1 measurement report and makes the decision to issue the LTM command for a target cell (for example index 1), the resources are activated only for that target cell (index 1). This means that activation message should be sent from the serving cell to the decided target cell. 
Proposal 2: RAN2 to discuss how minimize the resource consumption (e.g., RACH, configured grant) for the candidate target cells.

3. Conclusions
In this contribution, we have discussed how to support the LTM for inter-CU w/o security key change, and how to reduce the resource consumption (e.g., RACH, configured grant) for the candidate target cells for both intra-CU and inter-CU scenarios. We have the following proposals.

Proposal 1: RAN2 to agree that inter-CU LTM w/o security key change is supported by allowing target DU to receive control and user plane data from source CU. 
Proposal 2: RAN2 to discuss how minimize the resource consumption (e.g., RACH, configured grant) for the candidate target cells.
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