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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
The work has not started yet.
2.1.2	Remaining Open issues
Objective 1 (mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction):
-	RAN1 aspects for: Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling
-	L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication)
-	Timing Advance management
2.2	RAN2
2.2.1	Agreements
RAN2 #119-e (Aug. 2022, Electronic)
L1/L2-based inter-cell mobility
· Assumption: HO interruption time for L1/L2-based inter-cell mobility is the time from UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell. FFS if TRS tracking after HO and CSI RS measurement should also be included, i.e. the time to use a high-performance beam (can be clarified further).
· [bookmark: _Hlk112661597]Assumption: To reduce HO interruption time, investigate e.g. solutions to reduce the time for UE reconfiguration (already in the WID), downlink and uplink synchronization after handover decision (other parts of dynamic switch not precluded).
· Confirm to Support L1/L2-based inter-cell mobility for inter-DU scenario (as well as intra-DU scenarios).  
· The design for intra-DU and inter-DU L1/L2-based mobility should share as much commonality as reasonable. FFS which aspects need to be different.
· R2 assumes that L2 is continued whenever possible (e.g. intra-DU), without Reset, with the target to avoid data loss, and the additional delay of data recovery.
· ICBM is one scenario considered for L1L2 mobility, but is not the only one, and is not a prerequisite for using L1L2 mobility.
· RAN2 to consider preparation of target cell configurations capable of dynamic switching without need for full configuration.
· Measurement delay can/may be considered in this work
· Assume that we rely on L1 measurements to trigger L1L2 mobility (still measurement for preparation could be L3, FFS)
· R2 will initially focus on PCell mobility. 
· R2 assumption: Rel-18 L1/L2 mobility includes both non-CA (PCell only) and CA scenarios (PCell and SCell). This includes the following cases
· a) the target PCell/target SCell(s) is not a current serving cell (CA  CA scenario with PCell change)
· [bookmark: _Hlk112662425]b) FFS the target PCell is a current SCell
· c) FFS the target SCell is the current PCell.
· DC scenarios are FFS (e.g. PSCell mobility may be a low hanging fruit FFS). 
· Current options on the table: to configure a L1/L2 inter-cell mobility candidate cell:
· a.	One RRCReconfiguration message for candidate target cell
· b.	One CellGroupConfig IE for each candidate target cell
· c.	One SpCellConfig IE for each candidate target cell
· Will send an LS to RAN1 and RAN3 on the progress of this meeting. 
NR-DC with selective activation of cell groups
· The selective activation of cell groups should correspond to support of subsequent conditional changes (CPC) after a cell group change (normal or conditional). CPA FFS. 
· Initial focus on SCG
· There is interest to support delta configuration, to reduce the signalling overhead (FFS if some other objective should be achieved)
· FFS how many subsequent conditional changes are targeted (and what is the impact of such assumption). 
· FFS whether there is a security issue: e.g. to determine vertical or horizontal key derivation, e.g. security parameters re-used as part of subsequent CG switch (for the case when UE goes back to a previous cell, maybe in another SN), and FFS on the procedure/method with which the UE derives the SN security, e.g. based on a prior MN config (without RRC CPC config at the time of SN switch).
CHO with target SCG / candidate SCG(s)
· Observation: Current RAN2 Stage-3 specifications can support CHO including target MCG and target SCG in Rel-17.
· CHO configuration referring to or including CPC/CPA configuration (intended to be applicable together) can be supported.
· FFS: When triggering CHO, UE perform CPC/CPA configuration to start CPC/CPA evaluation, FFS if CHO evaluation and CPC/CPA evaluation is concurrent or sequential.

2.2.2	Remaining Open issues 
L1/L2 based inter-cell mobility 
· Mobility latency and interruption analysis
· Whether TRS tracking after HO and CSI RS measurement (i.e., the time to use a high-performance beam) should also be included
· Solution directions to reduce the time for UE reconfiguration and DL/UL synchronization after handover decision
· Supported scenarios
· Support of the following CA scenarios: target PCell is a current SCell, target SCell is current PCell
· Support of DC scenarios
· Differences between intra-DU and inter-DU scenarios
· Overall procedures
· Configuration of candidate cells
· Down-selection from options on the table
· Measurement for preparation
· Dynamic switch mechanism among candidate serving cells
· Signaling for cell switch triggering
· RAN2 aspects of L1 enhancements for inter-cell beam management
· L1 measurement and reporting, and beam indication
· RAN2 aspects of Timing Advance management

NR-DC with selective activation of cell groups
· Supported scenarios
· Whether to support conditional PSCell addition (CPA) as a kind of SCG selective activation
· Whether to support selective activation for MCG
· Overall procedures
· Delta configuration to reduce signaling overhead
· How many subsequent conditional changes are targeted, and potential impacts
· Security issues
· Vertical or horizontal key derivation, e.g., security parameters re-used as part of subsequent CG switch (for the case when UE goes back to a previous cell, maybe in another SN)
· Procedure/method with which the UE derives the SN security

CHO with target SCG / candidate SCG(s)
· If CHO evaluation and CPC/CPA evaluation are concurrent or sequential
· Overall procedures
2.3	RAN3
2.3.1	Agreements
[bookmark: _Hlk112677215]RAN3 #117-e (Aug. 2022, Electronic)
Signaling support for L1/L2 based inter-cell mobility
· Both intra- DU and intra-CU inter-DU scenarios are supported for L1/L2 mobility.
· 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)
· 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.
· 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. FFS on whether gNB-DU can also initiate the L1/L2 mobility configuration procedure.
· The configuration of candidate target cell(s) for L1/L2 mobility is initiated by the gNB-CU. Details are FFS.
· 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.
· FFS on how the gNB/gNB-DU detects the UE access and whether there is an F1 impact.
· For intra-DU L1/L2 handover, whether and how to release the source cell/prepared cells’ resources in the gNB DU is FFS.
Selective activation of cell groups
· RAN3 considers SCG selective activation is prioritized in the Rel-18 work. It can be revisited based on RAN2 progress.
· WA: RAN3 considers the Inter-CU and Intra-CU cases with equal priority, and studies both the F1 and Xn signaling aspects. It can be revisited based on RAN2 progress.
· From RAN3 point of view, Rel-16/Rel-17 CPAC procedures are considered as start point for the Rel-18 work.
· The following scenarios are depending on RAN2 progress.
· SCG failure handling enhancements to enable PSCell addition and PSCell change after SCG failure.
· Signaling support for inclusion of CPC configuration within a CPC or CPA configuration, in case CPC/CPA configuration is supported within CHO configuration.
· WA: A primary focus of the objective is to enable subsequent cell changes by keeping conditional reconfigurations after a cell change. RAN3 to pursue study of the Xn/F1 signaling changes required to support this objective.
Support CHO in NR-DC
· In Rel.18, RAN3 will continue the work on the CHO with SCG at the target. The scope will be limited to the data forwarding optimizations. 
· Regarding CHO with multiple SCGs at the target, RAN3 will wait for the progress in RAN2 before starting signalling design. At the next meeting, RAN3 will open discussion on the data forwarding aspects.
· WA: RAN3 agrees to create a separate chapter in TS 37.340 related to CHO with DC, and to do it as part of the work on the Rel.18 Mobility Enhancements.
2.3.2	Remaining Open issues
Please see the WI objectives for general overview of remaining open issues.
Signaling support for L1/L2 based inter-cell mobility
· Network signaling design to support L1/L2 based inter-cell mobility 
· Aiming for a single solution supporting all agreed scenarios
· Scenarios following RAN2 prioritization

Selective activation of cell groups
· Signaling design to support subsequent cell changes in Inter-CU and Intra-CU cases
· Rel-16/Rel-17 CPAC procedures are considered as start point

Support CHO in NR-DC
· Data forwarding optimizations for CHO with target SCG /candidate SCG(s)
· Signaling design for CHO with multiple SCGs (waiting RAN2 progress)
2.4	RAN4
2.4.1	Agreements
RAN4 #104-e (Aug. 2022, Electronic)
· WF on Further NR Mobility Enhancements approved in [1]
· Work plan on Further NR Mobility Enhancements approved in [2]
On study of improvement on FR2 Scell/SCG setup/resume
· The enhanced measurement (if feasible) at least applies to scenarios that the EMR measurement results are unavailable or invalid.
· Reduce the number of EMR carriers to be measured for improved measurement. 
· FFS: how to select the frequency layers for improved measurement, how many frequency layers to measure and which scenario that is applicable.
· DRX is not in use during RRC connection setup/resume procedure for enhanced measurement.
· RRC connection setup/resume delay is very short for improvement on FR2 Scell/SCG setup delay.
· MSG2/MSG4 during RACH procedure may be lost due to measurement on FR2 intra-band inter-frequency during RRC connection setup/resume.
· Further discuss the feasibility of improvement in FR2 SCell/SCG setup delay.
On L1/L2 based inter-cell mobility
· Specify L1/L2 inter-cell mobility delay and analyse each component of L1/L2 inter-cell mobility delay.
· Wait for RAN1/2 input and then discuss whether and how to define timing management requirements.
On Selective activation of cell groups
· Wait for RAN2 input to further discuss RRM requirements for subsequent CPAC.
On Supporting CHO in NR-DC
· Wait for RAN2 input to further discuss RRM requirements for CHO with CPAC.
2.4.2	Remaining Open issues
Study of improvement on FR2 Scell/SCG setup/resume 
· Clarification and potential direction
· Need of clarification on time point of “when UE has initiated access”
· Measurement enhancement when UE is about to enter connected mode: Before or during RRC setup/resume
· Further discuss whether to study enhancement on R16 EMR, i.e. measurement enhancement in idle/inactive mode
· Applicable scenario: Further study whether enhanced measurement is applicable to scenarios that EMR measurement results are available and valid
· Assumptions for feasibility study
· RF chain status when performing enhanced measurement
· Reduced number of frequency layers: how to select the frequency layers for improved measurement, how many frequency layers to measure and which scenario that is applicable.
· whether and how to reduced number of samples
· whether and how to reduce the scaling factor of Rx beam sweeping
· Configuration assumption
· Feasibility discussion
· Further study potential short and accuracy measurement during RRC connection setup/resume.
· Impact on RACH due to measurement during RRC connection setup/resume
· Feasibility of improvement in FR2 SCell/SCG setup delay
L1/L2 based inter-cell mobility
· RRM requirements to specify
· Specify L1/L2 inter-cell mobility delay and analyse each component of L1/L2 inter-cell mobility delay.
· Discuss whether and how to specify L1-RSRP measurement delay requirements (after the procedure and supported scenario is clear)
· Discuss whether and how to specify Timing management requirements (wait for RAN1/2 input)
· Discuss whether and how to specify Timing requirements
· Identify other potential RRM requirements to specify
· Scenarios
· Whether to consider simultaneous Rx/Tx with both source cell and target cell
· Whether to consider simultaneous multi-panel in FR2
· Definition of intra-frequency/inter-frequency in inter-cell operation
· Whether to cover inter-frequency
· Whether to cover non-synchronous scenarios
· Whether to support L1 measurement on multiple cells with PCI different from serving cell
· Measurement accuracy
· Further discuss whether Intra-frequency L1-RSRP measurement accuracy requirements can be improved
· Further discuss whether and how to define Inter-frequency L1-RSRP measurement accuracy requirements
CHO/CPAC Enhancement
· RRM requirements for subsequent CPAC (Waiting for RAN2 input)
· CHO with CPAC (Waiting for RAN2 input)
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
[1] [bookmark: _Ref112748382]R4-2214348 WF on Further NR Mobility Enhancements MediaTek inc.
[2] [bookmark: _Ref112748395]R4-2214660 Work plan of R18 Further NR Mobility Enhancements MediaTek inc., apple




	10.01.2022		minor adaptations for RAN #95e
	04.10.2021		minor adaptations for RAN #94e
	08.08.2021		minor adaptations for RAN #93e
	17.05.2021		minor adaptations for RAN #92e
	28.01.2021		minor adaptations for RAN #91e
	09.11.2020		minor adaptations for RAN #90e
	31.08.2020		minor adaptations for RAN #89e
	20.04.2020		minor adaptations for RAN #88e
	18.02.2020		minor adaptations for RAN #87e
	14.11.2019		minor adaptations for RAN #86
	18.08.2019		minor adaptations for RAN #85
	12.05.2019		minor adaptations for RAN #84
	27.02.2019		minor adaptations for RAN #83
	21.11.2018		completion levels with colours added (for RAN #82)
v04.81	31.07.2018		simplification of template and addition of cross-TSG aspects (for RAN #81)
v04.80	21.05.2018		minor adaptations for RAN #80
v04.79	26.02.2018		minor adaptations for RAN #79
v04.78	18.11.2017		minor adaptations for RAN #78
v04.77	06.08.2017		minor adaptations for RAN #77
v04.76	15.05.2017		minor adaptations for RAN #76
v04.75	31.01.2017		minor adaptations for RAN #75
v04.74	28.10.2016		minor adaptations for RAN #74
v04.73	01.09.2016		adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
v04.72	26.05.2016		adaptations for RAN #72 (introduction of NR & GERAN TUs)
v04.71	10.02.2016		minor adaptations for RAN #71
v04.70	30.10.2015		minor adaptations for RAN #70
v04.69	12.08.2015		minor adaptations for RAN #69
v04.68	21.05.2015		minor adaptations for RAN #68
v04.67	01.02.2015		minor adaptations for RAN #67
v04.66	16.11.2014		minor adaptations for RAN #66
v04.65	16.08.2014		minor adaptations for RAN #65
v04.64	22.05.2014		minor adaptations for RAN #64
v04.63	24.01.2014		restructuring for RAN #63 to cover Core & Perf. in one doc file
v03.62	11.11.2013		section 1.2.3 adapted for RAN #62
v03	11.08.2013		section 1.2.3 added on time budget
v02	07.05.2010		history added, some spelling corrections
v01	13.11.2009		First version of the template
12 / 12
