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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
RAN1#112 (Feb. 2023, Athens, Greece)
L1 enhancements for inter-cell beam management
Agreement
· RAN1 shares the same understanding as RAN2 on agreement:
· The LTM mobility trigger information is conveyed in a MAC CE
· The same MAC CE is used for the LTM triggering.
Agreement
· The agreement on scenario 2 (Beam indication together with cell switch command) at RAN1#111 is further clarified as the following:
· Beam indication for the target cell(s) is conveyed in the MAC CE used for LTM triggering for scenario 2
Agreement
· For L1-RSRP measurement RS configuration
· For SSB based L1-RSRP measurement: 
· As a starting point, at least the following information needs to be provided to a UE, e.g.
· For intra- and inter- frequency: PCI or logical ID (e.g., as being defined in R17 ICBM), time domain (e.g. SMTC or periodicity and SSB position in burst) 
· For inter-frequency: frequency domain location (e.g. center frequency), SCS
· FFS: transmission power (for pathloss calculation)
· Note: other parameters included in the configuration can be further discussed
· Including above agreement into the LS
· The detailed design of RRC structure is up to RAN2, and send an LS to RAN2 to request to work on the RRC structure design on the measurement configuration. 
· Following RAN1 understanding will be provided in the LS
· RAN1 has discussed the following configuration options for L1 measurement configurations for SSB till RAN1#112: 
· Option 1) Configurations for L1 measurement RS is provided under ServingCellConfig for the serving cells
· is useful to reuses the mechanism for Rel-17 ICBM and necessary information to support inter-frequency measurement will be added there.
· Option 2) Configurations for L1 measurement RS is provided separately from ServingCellConfig for the serving cells and CellGroupConfig for the candidate cells
· is useful to avoid the duplicated configurations for L1 measurement RSs, [and avoid UE to process configurations for L1 measurement RS provided under CellGroupConfig for the candidate cells]
· Option 3) Configurations for L1 measurement RS is provided under CellGroupConfig for the candidate cells
· can achieve the similar benefit as Option 2) by directly referring to the candidate cell configurations. 
· Note RAN2 has a full flexibility to design the whole RRC structure design.
· RAN1 believes this is RAN2 expert region, and respectfully asks RAN2 to finalize the RRC structure design after RAN1 finalizes the discussion on RRC parameters. 
· It is noted that RAN1 foresees the necessity of similar discussions on TCI state pool for candidate cells and L1 measurement report configurations. 

Agreement
· Send an LS to RAN2,3,4 on the RAN1 agreements in this meeting 
· All agreements in AI 9.12.1 and 9.12.2 in RAN1#112 are included
· The LS contents agreed in AI 9.12.1 (on L1 measurement configuration) and AI 9.12.2 (on RAR) are also included
Agreement
· At least for Rel-17 unified TCI framework based beam indication included in cell switch command (i.e. scenario 2), beam indication applies to signals/channels that follow or are configured to follow Rel-17 unified TCI at the target cell(s) 
· FFS: beam indication for mTRP case

Agreement
Draft LS R1-2302193 is endorsed in principle by appending latest agreements.
Agreement
Final LS R1-2302194 is endorsed.
Timing advance management to reduce latency
Agreemment
For Rel-18 LTM, Random Access Preamble indices and indication of RACH occasions with the associated SSB indices are configured for each candidate cell. 
Note: the detailed signalling is left to RAN2

Agreement
The PDCCH order from the source cell contains the indication of candidate cell.
· The reserved bit(s) in DCI format 1_0 for PDCCH order can be used for indication of cell identity

Agreement
For PDCCH ordered-RACH for candidate cell(s), RAR reception can be configured/indicated
· If reception of RAR is not configured/indicated (without RAR)
· TA value of candidate cell is indicated in cell switch command
· FFS: whether UE should re-transmit PRACH when reception of RAR is not configured/indicated
· FFS: how UE determine the transmit power of subsequent PRACH triggered by PDCCH order
· If reception of RAR is configured/indicated (with RAR), FFS
· whether RAR is received from serving cell or candidate cell
· if RAR is received from candidate cell, whether Type1-PDCCH CSS of the candidate cell is configured to the UE
· content of RAR
· FFS: signaling for configuration/indication of whether RAR needs to be received
· UE can report the support combination of with RAR only and without RAR only, where support of one default scheme is the baseline UE approach for LTM
· Send LS to RAN2 and RAN3 to check the feasibility about this agreement
· Note: Definition of candidate cells is up to RAN2
Agreement 
· For PDCCH-order based RACH for TA measurement for candidate cells, legacy CBRA is not supported
Agreement
on whether UE should initiate re-transmit PRACH when reception of RAR is not configured/indicated, down select one from the following alternatives.
· Alt 1: UE autonomous re-transmission of PRACH is not allowed (e.g., by setting the number of allowed PRACH transmission to the minimum value of PreambleTransMax=1)
· Alt 2: UE autonomous Re-transmission of PRACH is allowed, 
· The number of PRACH transmission will be defined e.g. set the times of RACH transmission to the minimum value of PreambleTransMax
Agreement
If reception of RAR is configured/indicated, RAR contains at least TA of candidate cell.
· The maximum number of TA values memorized by UE is a UE capability
· FFS: whether other parameters such as UE ID, candidate cell ID etc. is contained in RAR 

Agreement
Whether RAR needs to be received is configured by RRC.

Agreement
study at least the following issues on PDCCH-order based PRACH for candidate cell that is not UL serving cell, i.e. without PUCCH/PUSCH configured
· Whether gap between the DCI and PRACH longer than timeline defined in spec is needed
· Any impact/interruption on UL Tx of serving CCs due to the PRACH Tx

Working Assumption
UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec

Agreemment
For Rel-18 LTM, Random Access Preamble indices and indication of RACH occasions with the associated SSB indices are configured for each candidate cell. 
Note: the detailed signalling is left to RAN2
Agreement
The PDCCH order from the source cell contains the indication of candidate cell.
· The reserved bit(s) in DCI format 1_0 for PDCCH order can be used for indication of cell identity

2.1.2	Remaining Open issues
L1 enhancements for inter-cell beam management
· The necessary mechanism, e.g., signaling and UE capability to support DL synchronization for candidate cells before cell switch command.
· Whether and how to support UE event triggered report for L1 measurement, e.g., exact definition of events, report container, resource allocation for UE event triggered report, interaction with filtered L1 measurement results, etc.
· FFS: L1-SINR, CSI-RS based L1-RSRP for candidate cell measurement for LTM. 
· FFS: transmission power (for pathloss calculation) needs to be provided to a UE for SSB based L1-RSRP measurement
· FFS: periodic and semi-persistent PUCCH for L1 measurement report. 
· FFS: Scenario 1(Beam indication before cell switch command), Scenario 3(Beam indication after cell switch command) for beam indication timing.
· FFS: beam indication for mTRP case in Scenario 2
· FFS: to assess the use case and the benefit of UL measurement instead of/in addition to DL L1 measurement
· RRC structure design considering configurations for L1 measurement RS
Timing advance management to reduce latency
· FFS: signaling for configuration/indication of whether RAR needs to be received
· FFS: whether UE should re-transmit PRACH when reception of RAR is not configured/indicated
· FFS: how UE determine the transmit power of subsequent PRACH triggered by PDCCH order when reception of RAR is not configured/indicated
· FFS whether UE autonomous re-transmission of PRACH is allowed or not when reception of RAR is not configured/indicated
· FFS: whether other parameters such as UE ID, candidate cell ID etc. is contained in RAR when reception of RAR is configured/indicated
· FFS whether RAR is received from serving cell or candidate cell if reception of RAR is configured/indicated (with RAR) 
· Whether TA acquisition of candidate cell(s) before cell switch command can be supported when the candidate cell is deactivated SCell.

2.2	RAN2
2.2.1	Agreements
RAN2 #121 (Feb. 2023, Athens, Greece)
L1/L2-based inter-cell mobility
Agreed: Usage of reference configuration: 
- 	Candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration (FFS if done at cell switch or before the cell switch)
- 	The complete candidate configuration is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset RLC or PDCP. 
-	To support reconfigurations that requires reset of RLC PDCP, this should be possible (in principle same a full config) 
-	FFS if more than RLC PDCP should be kept and how much of “replacing” need to be specified.
-	FFS if the reference configuration can be derived from the current UE configuration at some point of time. 

Potentially: R2 assumes that LTM without a separate reference configuration (if agreed) could work something like this: 
-	Alt A: The candidate configuration (which need to be complete) is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset RLC or PDCP. (Same procedure as above)
-	Alt B: The candidate configuration (which can be a delta config) is applied to the current UE configuration (at the time of reconfiguration execution/cell switch), by legacy RRC reconfiguration procedure (it is assumed that the network need to coordinate if subsequent reconfigurations shall work, FFS feasibility). 
agree to use Model 1: One RRCReconfiguration message for each candidate target configuration RRCReconfiguration to configure target candidate cells
Reference config can be empty
In the RRC procedures, the candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration when the UE receives the LTM configuration (before the LTM cell switch). UE implementation can postpone that step to the reception of the LTM cell switch command. FFS Discuss early vs late compliance check. 
In the RRC procedures, the complete candidate configuration is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset MAC, RLC or PDCP. FFS whether we can rely on a modified version of the reconfiguration procedure with fullconfig flag set. FFS how to make sure the procedures work in case the LTM candidate configuration is a complete configuration.
No consensus to support HARQ continuation (and in order to resume discussion some new input may be needed, e.g. quantitative evidence of a serious problem).
To determine if to reset L2 or not is based on RRC configuration (e.g. set of cells. FFS if separate for RLC, MAC, PDCP). 

NR-DC with selective activation of cell groups
Assume to support the following scenarios of SCG selective activation:
· SN initiated intra-SN SCG selective activation
· MN initiated inter-SN SCG selective activation
· SN initiated inter-SN SCG selective activation 
It is assumed that if the UE need to be able to return to a current SCG  by conditional procedure, then the network could explicitly configure a candidate configuration for that  cell. 
In SCG selective activation, the CPC/CPA configurations of the UE should be released after Pcell change, at least for inter MN (by explicit indication from network, FFS other case). 
R2 assumes that a CPA conditional configuration can be used for CPC (but with different triggering conditions)
For inter-SN CPC, MN should provide the reference configuration to all candidate T-SNs (in order to generate the T-SN candidate configuration). 
R2 understands that A target SN may include an indication in SN Addition Request Ack for each candidate target PSCell, denoting whether the associated SCG configuration is a delta with respect to the reference SCG configuration.   

CHO with target SCG / candidate SCG(s)
RAN2 agrees to support the simultaneous evaluation of CHO and CPC in Rel-18
The UE should not need to unpack any of the nested conditional configuration containers in order to measure, acc to agreement above

2.2.2	Remaining Open issues 
L1/L2 based inter-cell mobility 
· FFS whether ASN.1 decoding and validity/compliance check of candidate cell configuration are performed upon reception of the candidate cells configuration. FFS if this need to be specified.
· FFS if it should be possible to perform SCell activation/deactivation (amongst SCells associated with the candidate configuration) simultaneously with L1 L2 mobility trigger MAC CE (if so, FFS how this is determined).
· FFS how the UE determine the BWPs (for DL and UL) to be used upon the execution of L1/L2 inter-cell mobility
· Procedure of LTM cell switch to be supervised by a timer. Detailed operation and UE behavior with the timer.
· How to indicate UE arrival in the target cell. 
· Partial MAC reset in intra-DU, e.g., whether to continue HARQ, BSR, etc., at MAC partial reset. 
· Security concerns for LTM when using L1/L2 signalling in L1 measurement report or LTM trigger command.
· Detailed issues and procedure for Inter-DU LTM
· Detailed issues and procedure for early TA Acquisition
· For RRC reconfiguration with usage of reference configuration
· FFS if more than RLC PDCP should be kept and how much of “replacing” need to be specified
· FFS if the reference configuration can be derived from the current UE configuration at some point of time. 
· FFS whether we can rely on a modified version of the reconfiguration procedure with fullconfig flag set.
· FFS how to make sure the procedures work in case the LTM candidate configuration is a complete configuration.
NR-DC with selective activation of cell groups
· Whether to define a term for NR-DC with selective activation of cell group and what the term is. 
· Whether to support selective activation for MCG.
· How many subsequent conditional changes are targeted, and potential impacts.
· Security issues, LS sent to SA3 asking the existing handling of sk-counter/ S-KgNB is applicable when UE continues switching between the candidate target PSCells multiple times.

CHO with target SCG / candidate SCG(s)
· Overall procedures.
2.3	RAN3
2.3.1	Agreements
RAN3 #119 (Feb. 2023, Athens, Greece)
BL CRs to TS 38.401 and TS38.473 are endorsed.
Signalling support for L1/L2 based inter-cell mobility:
TPs R3-231026 and TP R3-231027 for L1L2Mob BLCR for TS 38.401 are agreed.
A LS R3-230889 on Approaches during execution for inter-DU LTM to RAN2 Cc RAN1 is agreed.
DL/UL TEID handling during LTM configuration:
· For intra-DU LTM, the gNB-CU assigns a new UL GTP TEID for each DRB and provides it to the gNB-DU via UE Context Modification Request message(s). The gNB-DU assigns the new DL GTP TEIDs per DRB per candidate cell (whether it should be per candidate cell needs to be further discussed) and provides them back to the gNB-CU in UE Context Modification Response message(s).
· For inter-DU LTM, the gNB-CU assigns a new UL GTP TEID for each DRB and provides it to the target gNB-DU via UE Context Setup Request message(s). The target gNB-DU assigns the new DL GTP TEIDs per DRB per candidate cell (whether it should be per candidate cell needs to be further discussed) and provides them back to the gNB-CU in UE Context Setup Response message(s).
Data transmission:
· Intra-CU UP case: CU will start data transmission after LTM cells switch signaling from DU including target cell ID. 
Selective activation of cell groups
· Enhance XnAP and F1AP signaling to support NR Selective Activation.
· Introduce a new indicator to the S-NODE ADDITION REQUEST message over Xn to indicate that the request is for Selective Activation.
Support CHO in NR-DC
· Confirm the early data forwarding for CHO with multiple SCGs is a new problem.
2.3.2	Remaining Open issues
Signaling support for L1/L2 based inter-cell mobility
· Details of a single solution for network signaling design on LTM to support all agreed scenarios
· The following open issues on user plane handling in intra-DU L1/L2 mobility as well as inter-DU case are raised for further study:
· a)	F1-U UL/DL TEID handling as in intra-DU legacy HO.
· b)	DDDS on F1-U
· c)	E1 impact, such as setup, update or remove resources at gNB-CU-UP
· d)	Data forwarding
· Details of gNB-CU initiating configuration of candidate target cell(s) for LTM 

Selective activation of cell groups
· Signaling optimizations on support of selective activation of cell groups.

Support CHO in NR-DC
· Signaling optimizations on support of direct data forwarding.
FFS on solution to avoid unnecessary signaling exchange between MN and the target SN for CHO + NR-DC.

2.4	RAN4
2.4.1	Agreements
RAN4 #106 (Feb. 2023, Athens, Greece)
· WF on NR Mobility Enhancements RRM requirements (part 1) approved in [1]
· WF on NR Mobility Enhancements RRM requirements (part 2) approved in [2]
· Updated work plan of R18 Further NR Mobility Enhancements approved in [3]
· Reply LS on L1 intra- and inter- frequency measurement and configurations for L1/L2-based inter-cell mobility [4]
L1/L2 based inter-cell mobility
· Put RF discussion on-hold until RRM has the corresponding conclusions.
· Discuss what interruption requirements, scheduling restriction and measurement restriction to define instead of discussing whether simultaneous Rx/Tx in source cell and target cell is allowed.
· It is unnecessary to define sync and async scenarios for LTM requirements.
· Not consider FR2-2 in R18 LTM.
· In FR2:
· Fine beam can be assumed for L1 measurement on intra-frequency neighbor cell. FFS on inter-frequency neighbor cell.
· FFS whether to consider rough beam also for L1 measurement on neighbor cell (including intra and inter-frequency).
· FFS: For intra-frequency L1-RSRP measurement with fine beam in FR2, L1-RSRP can be measured within SMTC if SSB occasions are fully overlapped with SMTC.
· For SSB based intra-frequency L1 measurement, support the scenario that RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than CP length of the corresponding SCS with additional UE capability.
· Note: the need for UE capability can be further discussed subject to the outcome of the discussion on measurement framework
· The SFN offset (sfn-SSB-Offset) alignment can be relaxed if UE performs L3 measurement before L1 measurement. 
· Introduce inter-frequency L1-RSRP measurement requirements in Rel-18 LTM
· Option 1: Inter-frequency L1-RSRP measurements without gap
· Option 2: Inter-frequency L1-RSRP measurements with gap
· Option 3: Inter-frequency L1-RSRP measurements with gap and without gap
· Only define requirements for serving cell change within one CG, e.g., not define cell switch delay requirements for the case “PCell change with PSCell change”.
· Define cell switch delay requirements for:
· PCell change without SCell change
· PSCell change without SCell change
· Cell switch delay for PCell/PSCell starts at UE receives cell switch command.
· For RACH-based cell switch, cell switch delay for PCell/PSCell ends at UE transmitting PRACH to the target cell.

NR-DC with selective activation of cell groups
· Define requirements for subsequent CPC delay
Improvement on FR2 Scell/SCG setup/resume delay
· RAN4 shall focus on inter-band target cell in FR2. If final solution to be agreed can cover intra-band and FR1 without extra standardization effort, it is unnecessary to exclude these two scenarios.
· Solutions to improve SCell/SCG setup delay
· UE is allowed to reuse existing measurement, including legacy measurement for cell re-selection and EMR. 
· UE is allowed to perform addition measurement starting from RRC connection setup/resume procedure.
· RAN4 can continue discussion on the feasibility of doing additional measurement starting from RRC setup/resume, and requirements shall be defined if feasible solution is agreed. 

2.4.2	Remaining Open issues
L1/L2 based inter-cell mobility
· Specify RF requirement(s) if any
· RRM requirements to specify
· Specify L1/L2 inter-cell mobility delay and analyze each component of L1/L2 inter-cell mobility delay.
· Discuss how to specify intra-frequency L1-RSRP measurement delay requirements when RTD of serving cell and neighbor cell is larger than CP
· Discuss how to specify inter-frequency L1-RSRP measurement delay requirements (after the supported scenario is clear)
· Discuss whether and how to specify pre- DL and/or UL synchronization requirements (wait for RAN1/2 input)
· Identify other potential RRM requirements to specify
· Identify and discuss the interruption requirements to specify
· Measurement accuracy
· Further discuss the side condition for intra-frequency L1-RSRP measurement accuracy requirements
· Further discuss whether and how to define Inter-frequency L1-RSRP measurement accuracy requirements
Study of improvement on FR2 Scell/SCG setup/resume 
· Further discuss the solutions to improve SCell/SCG setup delay, including the feasibility study of doing additional measurement starting from RRC setup/resume
NR-DC with selective activation of cell groups
· Specify RRM requirements for subsequent CPAC
CHO with target SCG / candidate SCG(s)
· Specify RRM requirements for CHO with CPAC (Waiting for RAN2 input)
· Discuss whether and how to define requirements for CHO with PSCell
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. 
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