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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]RAN3-118 includes the following objectives agreements for “Signaling Support for L1/L2 based Inter-Cell Mobility”
	To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]



The following working assumptions were made in the earlier RAN3 meetings.
	WA: For intra-DU L1/L2 mobility, the existing F1AP procedure (e.g., F1AP UE CONTEXT MODIFICATION) is reused for handover configuration for inter-cell mobility.
RAN3 focuses on the network-controlled procedure for L1/L2 based inter-cell mobility.
The gNB-CU initiates the L1/L2 mobility configuration procedure.
The configuration of candidate target cell(s) for L1/L2 mobility is initiated by the gNB-CU.
WA: RAN3 assumes that the UE sends the L1 measurement report to the gNB-DU and the gNB-DU triggers UE mobility to a target candidate cell. All details are up to RAN1 and RAN2 discussion.
During L1/L2 handover configuration, the gNB-CU sends the suggested candidate cell(s) to the gNB-DU in UE Context Modification Request procedure.
The gNB-DU may accept the target cells of L1/L2 handover and responds to the gNB-CU with the access control result in UE Context Modification Response message(s). gNB-DU may accept all or part of the target candidate cells.
gNB-DU initiated L1/L2 handover configuration is not allowed.
The UE sends the lower-layer measurement report to the gNB-DU and the gNB-DU triggers UE mobility to a target candidate cell.
The following previous agreements for intra-DU case are confirmed to be also applicable for inter-DU case:
1.Both intra- DU and intra-CU inter-DU scenarios are supported for L1/L2 mobility.
2.RAN3 will study the signaling impacts on below use cases following to RAN2 prioritization:
-	Stand alone
-	Carrier Aggregation (Change of PCell)
-	NR-DC (Change of PCell at MN, Change of PScell at SN) 
3.RAN3 will aim for a single solution for network signaling design on L1/L2 based inter-cell mobility to support all agreed scenarios. The details of solution are FFS.
5.RAN3 focuses on the network-controlled procedure for L1/L2 based inter-cell mobility.
7.The configuration of candidate target cell(s) for L1/L2 mobility is initiated by the gNB-CU. Details are FFS.
For inter-DU inter-cell mobility, the UE Context Setup procedure is reused for handover configuration. 





In this contribution, we discuss the resource management issues associated with configuration and maintenance of multiple candidate cells, the impacts on gNB-DU and potential solutions to address them.
2. Discussion
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]2.1 Resource management for multiple LTM target cells 
The lead time (duration between LTM HO preparation and execution) in an LTM HO could be unpredictably long. Secondly, not all prepared target cell configurations end up in LTM serving cell changes. Radio resources are scarce and considering that a UE can be configured with multiple LTM target cells, resource reservation (including PRACH preambles) is always going to be an issue. Reservation of radio resources in all the configured LTM target cells for a UE leads to sub-optimal performance and overhead on the network. Especially considering the fact that this has to be applicable on a large scale, for all UEs configured with LTM. 
RAN1 is discussing solutions like UE performing UL sync to the target cell before the serving cell change, delivering L1 measurements configured by the serving gNB-DU to target gNB-DU with the objective of reducing HO latency and acquire UE’s timing advance at the target cell.
Based on the UE’s L1 measurements, the serving gNB-DU asks the UE to perform UL sync with the target cell. Hence, UE performing UL sync with the target cell can be considered to indicate a likelihood of UE undergoing LTM HO to the given target cell.
To address the resource reservation issues, the following could be considered - at the time of preparing an LTM target cell, the gNB-CU could indicate to the target gNB-DU whether or not the UE is configured to either perform UL sync or send L1 measurement report directly to the target gNB-DU. Based on this, the target gNB-DU shall not reserve radio resources immediately. At this time, the target gNB-DU may also defer reserving other radio resources whose availability is limited. The UE can be configured with CFRA or CBRA depending on the resource situation at the target gNB-DU.
Based on the UE performing a UL sync operation or based on the UE L1 measurement reports delivery to target gNB-DU, the target gNB-DU can anticipate an incoming LTM handoff and initiate resource reservation at the target cell including a possible RACH resource (re-)configuration corresponding to the UE’s best beam/beam-group. 
This introduces multiple benefits
· This ensures that the resource reservation at the target gNB-DU is performed very close to the LTM serving cell change and hence optimized as the likelihood of an LTM SCC is strong. This also prevents unnecessary blocking of resources for a longer duration in case of long lead times.
· This also ensures that the right RACH resources corresponding to the best beam/beam-group for the UE is reserved at the target gNB-DU.
· The L1 measurement report sent by UE can be a good indicator of the likelihood of a LTM serving cell change. This enables the target gNB-DU to issue a target cell re-configuration (if required) based on the prevalent resource conditions at that time. 
The newly reserved radio resources including the new or modified PRACH resources, resulting in a modified target cell configuration at the target gNB-DU is delivered to the UE via the gNB-CU using a gNB-DU initiated F1: UE Context Modification Required procedure.
Observation 1: gNB-DU initiated target cell re-configuration can be used to enable optimized resource reservation.
Proposal 1: gNB-DU initiated target cell re-configuration is supported to enable optimized target cell resource reservation.
2.2 Prioritization of target cells for L1/L2 triggered mobility
As per RAN2 agreements, a UE can be configured with multiple LTM target cells beforehand. These target cells could belong to the same or different gNB-DUs within the same gNB. Each of these target cells may have been prepared with different configurations depending on the capability of gNB-DU, resource availability at the time of target cell preparation, explicit indications from gNB-CU etc. 
However, whenever there are multiple target cells configured for a UE, there may be scenarios where more than one target cell is eligible for a LTM HO. For eg: when at least two cells satisfy the LTM HO criteria. In such scenarios, the serving gNB-DU has the prerogative to make the target cell selection decision. For eg, we may want to prioritize a target cell with RACH-less configuration over another with RACH-based configuration. Without any assistance information from gNB-CU to gNB-DU, such a prioritization is not feasible. 
In fact, the same concept can be extended to other target cell configurable RRM aspects like slice re-mapping, DRB configuration, carrier configuration for carrier aggregation etc. i.e depending on the changes to cell configuration at the target DU compared to the serving DU, the gNB-CU could allocate different priorities for each target cell. This LTM HO priority could be delivered to the serving gNB-DU and configured to be used whenever there are two or more target cells satisfying LTM HO criteria.
Observation 2: Priority allocation to LTM target cells is essential to assist target cell selection at serving gNB-DU.
Proposal 2: gNB-CU assigns LTM HO priority to each target cell and communicates it to serving gNB-DU to be used when there are multiple target cells satisfying LTM HO criteria.
2.3 Assistance information for target cell preparation
L1/L2 triggered mobility could be associated with multiple variants like Inter Cell Beam Management (ICBM), ICBM with dynamic switching, LTM Serving cell change, LTM serving cell change with dynamic switching etc. These variants are being discussed in RAN1 and RAN2. Each of these variants need different kind of resource reservation.
For example, LTM serving cell change could be considered as the primary form where the UE undergoes serving cell change by adopting the target cell configuration.
In Inter Cell Beam Management (ICBM), CSI measurement configuration and TCI states for PDCCH and PDSCH are modified to include target cell (intra DU or inter DU).
Configurations are extended to include resources of multiple cells.
· The reporting configuration for the UE is maintained as common across all cells associated with ICBM, the target cells may reserve resources at the same location in PUSCH/PUCCH for reporting.
· Modification of beam management related configuration to enable efficient beam switching operation without impacting cell specific beam refinement operation within same cell is needed.
· Paging and System Information Broadcast are performed from the serving cell.
Dynamic switching between two intra gNB-DU or inter gBN-DU cells is when ping-pong is expected between them, and the involved cells have to be prepared for that without causing any additional damage to the user-plane interruption time.
Since LTM is applicable to both intra- DU and intra-CU inter-DU scenarios, and gNB-CU is responsible for preparation of LTM target cells, we think two aspects are very important here.
a. Awareness at gNB-CU regarding the technical feasibility of the desired target cell configuration at the target gNB-DU.
b. Resource situation at the target gNB-DU to accede to the request made by gNB-CU.

For a), the gNB-CU may need to be aware of the current UE configuration at serving gNB-DU. On top of this, the gNB-CU needs to be able to decide if the same or a different configuration is feasible at the target gNB-DU. Some of this may need serving gNB-DU specific information at the gNB-CU.
For b), each gNB-DU which could be a potential target gNB-DU, the gNB-CU needs awareness of resource availability of each variant before making a request, failing which there could be a lot of rejections.
Observation 3: Awareness of gNB-DU specific information at gNB-CU to determine technical feasibility of the desired LTM target cell configuration at target gNB-DU and awareness of resource situation at each target gNB-DU is required at gNB-CU before initiating target cell preparation.
Proposal 3: RAN3 discusses and agrees solutions to address the above-mentioned issues.
3. Conclusion
Based on the discussion in this paper, we have the following observations and proposals.
Observation 1: gNB-DU initiated target cell re-configuration can be used to enable optimized resource reservation.
Proposal 1: gNB-DU initiated target cell re-configuration is supported to enable optimized target cell resource reservation.
Observation 2: Priority allocation to LTM target cells is essential to assist target cell selection at serving gNB-DU..
Proposal 2: gNB-CU assigns LTM HO priority to each target cell and communicates it to serving gNB-DU to be used when there are multiple target cells satisfying LTM HO criteria.
Observation 3: Awareness of gNB-DU specific information at gNB-CU to determine technical feasibility of the desired LTM target cell configuration at target gNB-DU and awareness of resource situation at each target gNB-DU is required at gNB-CU before initiating target cell preparation.
Proposal 3: RAN3 discusses and agrees solutions to address the above mentioned issues..
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