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In RAN#96-e meeting, the WI of Further NR mobility enhancements was revised [1], with the following objectives:
	1. 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]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.
Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized

2. To specify mechanism and procedures of NR-DC with selective activation of the cell groups (at least for SCG) via L3 enhancements:
· To allow subsequent cell group change after changing CG without reconfiguration and re-initiation of CPC/CPA [RAN2, RAN3, RAN4]
Note 4: A harmonized RRC modelling approach for objectives 1 and 2 could be considered to minimize the workload in RAN2.

3. To specify CHO including target MCG and target SCG [RAN3, RAN2]. 
Note 5: This is already being targeted for Rel-17, so this objective will be reviewed at RAN#97-e.

4. To specify CHO including target MCG and candidate SCGs for CPC/CPA in NR-DC [RAN3, RAN2]
· CHO including target MCG and target SCG is used as the baseline

5. To specify RRM core requirements for the following, as necessary [RAN4]:
· L1/L2-based inter-cell mobility
· Enhanced CHO configurations addressed by this WI

6. To specify RF requirements to cover inter-frequency L1/L2-based mobility, as necessary [RAN4].

7. To study the following, with completion targeted by RAN#98 meeting [RAN4]:
· The impact of FR2 RRM mobility measurement acquisition and reporting on FR2 SCell/SCG setup/resume delay for a UE connecting from idle/inactive mode. 
· The level of feasible improvement in FR2 SCell/SCG setup delay from defining new UE measurement procedures and RRM core requirements, and whether additional information from the network would help the UE to perform those measurements effectively. The following sequence of events should be assumed.
· The UE initiates and performs improved measurements when it requests RRC connection setup/resume.
· After acquiring those improved measurements, the UE subsequently reports those measurements to the network to support SCell/SCG setup.


In this contribution, we discuss the RAN2 work plan for the WI. 
Discussion
According to the WI scope, there are two major parts in this WI. One is to reduce the mobility latency by allowing inter-cell mobility based on L1/L2 signalling, and another is to enhance the L3-based conditional mobility procedures for DC scenarios.
Before presenting detailed work plan, we first discuss the ordering of works for some tasks in the WID objectives. The work plan is designed based on these.
Harmonization of candidate cells
The first two objectives (L1/L2-based mobility and L3 mobility enhancements for selective activation) both involve configurations of potential target (candidate) cells for a moving UE. As noted in the WID, a “harmonized” RRC modelling approach could be considered. However, while the RRC modelling for conditional mobility with SCG(s) is likely to be an enhanced version of conditional reconfiguration (e.g., it is now possible to include the target or candidate SCG configuration), the RRC configuration for “candidate cells” in L1/L2-based inter-cell mobility requires further RAN2 study. Therefore, we suggest that RAN2 discuss the RRC modelling for the two parts separately, and harmonization is considered later only if the resulting models are similar.
Proposal 1:	RAN2 should discuss the candidate cell RRC modelling methods separately for L3 mobility enhancements and L1/L2-based inter-cell mobility and consider harmonization later only if the resulting models share significant similarity.
Intra-DU vs. Inter-DU L1/L2-based mobility
For L1/L2-based inter-cell mobility, we consider both intra- and inter-DU scenarios. For intra-DU case, we expect that most changes are for layer-1 procedures (e.g., beam management and synchronization). For inter-DU case, however, L2 reset/re-establishment will be involved. We suggest that RAN2 discuss the procedure for intra-DU case first, and then study additional procedures needed for inter-DU case.
Proposal 2:	For L1/L2-based inter-cell mobility, RAN2 should discuss the procedure for intra-DU case first, and then study additional procedures needed for inter-DU case.
RAN1 works for inter-cell beam management (ICBM)
For “L1 enhancements” in Objective 1, RAN1 may assume that the L1/L2-based mobility procedure involves L1 measurements/ reporting for neighbour cells, and L1/L2-based cell change indication. But exact RAN1 works on ICBM depends on RAN2 conclusions on RRC modelling and dynamic switch mechanism. Since RAN1 starts one meeting later than RAN2, it is possible for RAN2 to make some progress in our first meeting and provide at least some solution directions to RAN1. 
Proposal 3:	In August meeting, RAN2 should provide solution directions for candidate cell modelling and dynamic switch in L1/L2-based inter-cell mobility, which will be followed by RAN1 discussions in October meeting. 

Work plan
We propose the following work plan.

	Month
	Meeting#
	#TU
	Work plan

	August 2022
	RAN2#119-e
	2
	· Work plan approval
L1/L2 inter-cell mobility:
· Investigate target performance enhancements, by establishing a latency model and determine which parts of latency / step are expected to be enhanced with the new L1/L2-based method.
· Evaluate mobility performance with reduced latency.
· Discuss the scenarios to be supported (e.g., inter-DU/ inter-frequency/ CA/ DC).
· Identify candidate solutions for mobility latency reduction. Identify baseline working directions and inform other WGs.
L3 enhancements:
· Clarify the scenarios to be supported in Rel-18
· Investigate potential RRC impacts for CHO/CPC/CPA enhancements to support selective CG activation and CHO with (one or multiple) candidate SCGs 

	
	RAN3#117
	1
	· Work Plan approval
L1/L2 inter-cell mobility:
· Investigate potential impacts for CU/DU to support candidate cells configuration in L1/L2 mobility
· Investigate the need of CU-DU interface signalling to support L1/L2 mobility
L3 enhancements:
· Clarify the scenarios to be supported in Rel-18
· Investigate potential procedural impacts (e.g., configuration, initiation, data forwarding) for selective CG activation and CHO with candidate SCGs

	
	R4-104
	0.5 (RD)
	· Work plan approval
· Investigate FR2 SCell/SCG setup delay improvement and potential impacts on requirements
· Investigate potential impacts on requirements for inter-frequency L1-RSRP inter-cell BM

	October 2022
	RAN1#110bis
	1
	· Work plan approval
· Investigate the applicability of Rel-17 inter-cell beam management (ICBM) to scenario with mobility support, and potential enhancements
· Investigate potential enhancements for TA management

	
	RAN2#119bis
	2
	L1/L2 inter-cell mobility:
· Discuss RRC modelling for candidate cells and dynamic switch procedures
· Identify potential enhancements for TA management. 
L3 enhancements:
· Confirm enhancement scenarios to be supported in Rel-18 and identify RRC impacts

	
	RAN3#117bis
	1
	L1/L2 inter-cell mobility:
· Identify required changes to support candidate cells for L1/L2 mobility, considering RAN2 progress 
L3 enhancements:
· Identify procedural impacts of NR-DC with selective activation of the cell groups
· Identify procedural impacts for CHO including target MCG and candidate SCGs

	
	RAN4#104bis
	0.5 (RD)
	· Continue discussion on FR2 SCell/SCG setup delay improvement and inter-frequency L1-RSRP inter-cell BM
· Investigate potential impacts on requirements for L1/L2-based mobility
· Investigate potential impacts on requirements for L3 mobility enhancements

	November 2022
	RAN1#111
	1
	· List the changes needed for ICBM to support mobility
· Conclusion on the solutions for TA management

	
	RAN2#120
	2
	L1/L2 inter-cell mobility:
· Conclude on candidate cells RRC modelling and dynamic switch procedures
· Refine enhancements for TA management
L3 enhancements:
· Discuss RRC modelling and procedures for selective CG activation
· Discuss the procedures for CHO including target MCG and candidate SCGs

	
	RAN3#118
	1
	L1/L2 inter-cell mobility:
· Discuss on new signalling and procedures to support L1/L2 mobility
L3 enhancements:
· Discuss the procedures for selective CG activation
· Discuss the procedures for CHO including target MCG and candidate SCGs

	
	RAN4#105
	0.5 (RD)
	· Conclude on FR2 SCell/SCG setup delay
· Discuss remaining issues on RRM requirements

	February 2023
	RAN1#112
	1
	· Confirm the L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication, considering the RRC modelling and dynamic switch procedure defined by RAN2
· Start stage-3 discussions

	
	RAN2#121
	2
	L1/L2 inter-cell mobility:
· Identify additional procedures for inter-DU case
· Confirm overall procedures of L1/L2-based inter-cell mobility
· Discuss the need of harmonization with candidate cells in L3 mobility
L3 enhancements:
· Procedure of selective SCG activation
· Procedure of CHO with target MCG and candidate SCGs 

	
	RAN3#119
	1
	L1/L2 inter-cell mobility:
· Conclusion on new signaling and procedures to support L1/L2 mobility
L3 enhancements:
· Conclusion on the procedures for selective CG activation
· Conclusion on the procedures for CHO including targe MCG and candidate SCGs

	
	RAN4#106
	0.25/1
(RF/RD)
	· Discuss remaining issues on RRM requirements
· Work split on draft CRs

	April 2023
	RAN1#112bis
	1
	· Stage-3 discussion on solution details

	
	RAN2#121bis
	2
	L1/L2 inter-cell mobility:
· Identify required L2/3 support for inter-cell beam management and TA management, based on solution determined by RAN1 and RAN3
L3 enhancements:
· Conclusion on the procedures 

	
	RAN3#119bis
	1
	· Conclusion on the remaining issues about the solutions, considering RAN1 &RAN2 inputs

	
	RAN4#106bis
	0.5/1.5
(RF/RD)
	· Discuss remaining issues on RRM requirements
· Provide draft CRs

	
	RAN1#113
	1
	· Stage-3 discussion on solution details

	
	RAN2#122
	2
	· Start stage-2 discussion on solution details
· Conclusion on the remaining issues about the solutions, if any

	
	RAN3#120
	1
	· Start Stage-2 discussion on solution details

	
	RAN4#107
	0.5/1.5
(RF/RD)
	· Discuss remaining issues on RRM requirements
· Approve the CRs

	
	RAN1#114
	1
	· Finalization of Stage-3 works
· Approve corresponding CRs
· RRC parameter list

	2023 Q3
	RAN2#123
	2
	· Continue stage-2 discussion
· Start Stage 3 discussion on solution details

	
	RAN3#121
	1
	· Continue stage-2 discussion
· Start Stage 3 discussion on solution details

	
	RAN4#108
	0.5/1.5
(RF/RD)
	· Discuss and decide test case list and related parameters
· Work split on test cases

	2023 Q4
	RAN2#123bis
	2
	· Stage-3 works

	
	RAN3#121bis
	1
	· Stage-3 works

	
	RAN4#108bis
	0.25/1.5
(RF/RD)
	· Discuss test cases for RRM

	
	RAN2#124
	2
	· Finalization of Stage-3 works
· Approve corresponding CRs 

	
	RAN3#122
	1
	· Finalization of Stage-3 work
· Approve corresponding CRs

	
	RAN4#109
	0.25/1.5
(RF/RD)
	· Discuss test cases for RRM



We propose that RAN2 endorse the above work plan.
Proposal 4:	RAN2 endorses the above work plan.

Conclusion
It is proposed to discuss and decide on the following proposals:
Proposal 1:	RAN2 should discuss the candidate cell RRC modelling methods separately for L3 mobility enhancements and L1/L2-based inter-cell mobility and consider harmonization later only if the resulting models share significant similarity.
Proposal 2:	For L1/L2-based inter-cell mobility, RAN2 should discuss the procedure for intra-DU case first, and then study additional procedures needed for inter-DU case.
Proposal 3:	In August meeting, RAN2 should provide solution directions for candidate cell modelling and dynamic switch in L1/L2-based inter-cell mobility, which will be followed by RAN1 discussions in October meeting. 
Proposal 4:	RAN2 endorses the above work plan.
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