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1 L1/L2 inter-cell mobility
1.1 Sub-topic 1-1 General and Scenarios
1.1.1 Terminology
< Agreement>: Issue 1-1-1 Terminology of L1/L2 based inter-cell mobility
Wait and follow RAN2’s conclusion on the terminology of L1/L2 based inter-cell mobility.
1.1.2 Simultaneous data Rx/Tx?
<Way forward >: Issue 1-1-2: Whether to consider simultaneous data Rx/Tx with both source cell and target cell
GTW: More clarification on “simultaneous data Rx/Tx” is needed.

For intra-freuqueny L1/L2 mobility case
Tentative agreement: For intra-frequency L1/L2 mobility, not consider simultaneous data Rx/Tx with both source cell and target cell during L1/L2 inter-cell mobility delay.
For inter-frequency L1/L2 mobility case
· Option 1 (Intel, MTK, Huawei, Ericsson, Xiaomi, CATT, CTC, OPPO): For inter-frequency L1/L2 mobility, not consider simultaneous data Rx/Tx with both source cell and target cell during L1/L2 inter-cell mobility delay.
· Option 1a (QC): For inter-frequency L1/L2 mobility, not consider simultaneous data Rx/Tx with both source cell and target cell during L1/L2 inter-cell mobility delay. 
· FFS: The extension of the restriction to CA, i.e. for the case where L1/L2 based SpCell switch is within configured serving cells.

· Option 1b (vivo): For L1/L2 mobility, not consider dual-protocol-stack based simultaneous data Rx/Tx with both source cell and target cell during L1/L2 inter-cell mobility delay.

· FFS: The extension of the restriction to other scenarios without dual-protocol-stack based simultaneous data Rx/Tx with both source cell and target cell
· Option 2 (Nokia): Up to RAN2 
1.1.3 Single panel & multiple panel 

< Agreement>: Issue 1-1-3: Whether to consider simultaneous multi-panel in FR2
Agreement on GTW
· Start discussions from single active panel in FR2
· further discuss whether to consider simultaneous multi-panel in FR2. 

1.1.4 Intra-frequency & inter-frequency

< Agreement>: Issue 1-1-4: Definition of L1 intra-frequency/inter-frequency measurement
Agreement on GTW
· For SSB L1-RSRP measurement, follow the definition of L3 measurement:

· A measurement is defined as a SSB based intra-frequency L1 measurement provided the center frequency and SCS of the SSB of the neighbor cell is the same as SSB of the serving cell indicated in ServingCellConfigCommon 
· Note: RAN4 will revisit the definition based on RAN1/2 conclusion. 
<Way forward >: Issue 1-1-5: Whether to cover inter-frequency L1-RSRP measurement
	RAN2 agreement in RAN2#119bis-e
· Inter-freq L1L2 mobility: R2 Confirms that For L1L2 mobility inter-freq scenarios in general should be supported (including mobility to inter-frequency cell that is not a current serving cell), including the support of inter-frequency L1 measurements, if feasible by R4 and R1.


· Option 1 (Intel): focus on inter-frequency L1-RSRP measurement without gap first
· Option 2 (MTK, OPPO): deprioritize the discussion on L1 inter-frequency measurement 

· Option 3 (Huawei, Xiaomi, Ericsson, CMCC, Apple, Nokia, CTC, CATT): cover inter-frequency L1-RSRP measurement

· FFS: the number of supported inter-frequency layers
· FFS: MG can be used for inter-frequency L1 measurements.
· Option 4 (QC, vivo): wait for RAN1/2 progress
<Way forward >: Issue 1-1-6: Whether to cover inter-frequency cell switch 
The difference is 1-1-5 is from the point of measurement, 1-1-6 is from the point of cell switch. The definitions of intra-frequency and inter-frequency may be different from the point of measurement and the point of cell switch. Take the scenario “the target PCell is a current Scell” as an example, from the point of measurement, the SCC is still an intra-frequency. But from the point of cell switch, this is inter-frequency cell switch.
· Option 1 (Intel, MTK, Huawei, Xiaomi, CMCC, vivo, CTC): support inter-frequency L1/L2-based mobility, where the SSBs of active serving cell(s) and the corresponding candidate target cell(s) are on different frequency layers

· Option 2 (QC, Apple, OPPO): support inter-frequency L1/L2-based mobility, where the SSBs of SpCell and the target cell are on different frequency layers
· Option 3 (Ericsson, CATT): Further clarify the intention and impact of such agreement.
1.1.5 Synchronous & non-synchronous
<Way forward >: Issue 1-1-7: Definition of synchronous and non-synchronous
· Option 1 (MTK, OPPO): From the point of measurement, synchronous scenario will refer to timing offset smaller than CP between source cell and target cell.

· Option 2 (CATT): take the following into consideration

· Whether the time offset between the serving cell and the adjacent cell under test is within CP?
· Whether the time offset between the serving cell and the adjacent cell under test is within MRTD/MTTD?
· Whether the UE needs to do RACH to obtain TA in the target cell?
· Whether some information is synchronized between the source cell and target cell in the interface?
· Option 3 (vivo): From RAN4 perspective, non-synchronous scenario refers to the case when slot boundary between serving cell and neighbour cell is not aligned, i.e. larger than TAE, from gNB perspective, e.g. FDD. All other cases are called synchronous.
· Option 4 (Ericsson, Nokia): reuse the legacy definition of sync and async for L3 HO
· Option 5 (Intel, MTK, Huawei, QC, Ericsson, Apple, Xiaomi, CMCC, CATT): FFS
<Way forward >: Issue 1-1-8: Whether to cover non-synchronous scenarios
· Option 1 (Intel, Huawei, QC, vivo, CATT): wait for RAN2’s progress

· Option 2 (MTK, Apple, OPPO): 
· start from synchronous L1-RSRP measurement
· async case: FFS
· Option 3 (Xiaomi, Ericsson, vivo, CATT): No need to restrict the RTD between serving cell and neighbour cell to be within CP for SSB-based L1-RSRP measurement
· Option 4 (Ericsson, Apple, Xiaomi, CATT, Nokia): Focus on the definition first
1.1.6 Relation of L1 measurement and L3 measurement

<Way forward >: Issue 1-1-9: Relation between L3 measurement and L1 measurement
The options are not exclusive.
· Option 1 (Huawei, MTK, QC, Apple, OPPO): Network shall configure L1 measurement on a neighbor cell after receiving L3 measurement report on that cell
· FFS whether the spec has to define such a constraint explicitly.

· Option 2 (Nokia): L3 measurement report is not the prerequisite of L1 measurement configuration on a neighbor cell

· Option 3 (Intel): Further discuss whether to support inter-cell L1-RSRP measurement when L3 measurement is not available recently and wait for RAN2 progress.

· Option 4 (Ericsson, Apple, Xiaomi, CATT, Nokia): Candidate cell L1-RSRP measurements can be measured within SMTC
· Option 5 (Intel, vivo): wait for RAN1/2 progress
1.1.7 Single cells & multiple cells

<Way forward >: Issue 1-1-10: Number of intra-frequency layers to measure per band
Postpone the discussion, as the majority view is that it is premature to discuss this issue, 

· Option 1 (MTK, Apple, OPPO): For L1-RSRP measurement on neighbour cell, UE measures only one intra-frequency layer on each FR2-1 band in FR2-1 CA

· Option 2 (QC, Huawei, Xiaomi, Ericsson, Nokia): Premature to discuss

· Option 3 (vivo): discuss after concluding in issue 1-1-4 (definition of SSB L1-RSRP intra-frequency)
< Agreement>: Issue 1-1-11: Number of cells to measure per intra-frequency layer
Wait for RAN1/2 progress.
1.1.8 Others

< Agreement>: Issue 1-1-12: L1-RSRP resources window 
Wait for RAN1/2 progress.
1.2 Sub-topic 1-2 L1-RSRP measurement requirements
<Way forward >: Issue 1-2-1: L1-RSRP measurement delay requirements
· Option 1 (MTK, Nokia): use the measurement delay requirements for L1 measurement on NSC in R17 as a baseline 

· Option 2 (Intel, QC, Xiaomi, CATT, CTC, vivo, Nokia): Wait for RAN1/2 progress

· Option 3 (MTK, Huawei, Ericsson, Apple, Xiaomi, CATT, vivo, OPPO, Nokia): FFS
<Way forward >: Issue 1-2-2: Side condition in intra-frequency L1-RSRP measurement accuracy requirements
· Revised Option 1 (QC, Huawei, MTK, Apple, vivo): Reuse legacy value SNR=-3dB

· Revised Option 2 (vivo): SNR =-6dB (same as L3 measurement)
· Revised Option 3 (Intel, QC, Ericsson, Xiaomi, vivo, OPPO, Nokia): FFS
1.3 Sub-topic 1-3 L1/L2 inter-cell mobility delay requirements

<Way forward >: Issue 1-3-1: L1/L2 cell switch delay 
· Option 1 (Xiaomi, Intel): The timeline 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.
· Option 2 (Apple): 
· For RACH-less case (if supported), it is defined as the time UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.

· For RACH-based case (if supported), it is defined as the time UE receives the cell switch command to UE starts transmission of the new uplink PRACH channel to the target cell.

· Option 3 (CMCC): taking RAN2 agreements on HO interruption time for L1/L2-based inter-cell mobility into account, and discuss following issues 

· For the RAN2 agreements that end point of HO interruption is when UE performs the first UL transmission on the indicated beam of the target cell, it is proposed to further discuss whether first UL transmission refer to PRACH transmission or UL data? If it refers to UL data, how to reflect this in RAN4 HO interruption requirements

· For the RAN2 agreements that end point of HO interruption is when UE performs the first DL reception on the indicated beam of the target cell, it is proposed to further discuss how to reflect this in RAN4 HO interruption requirements
· Option 4 (Huawei, MTK): For RACH-based case, the start point is UE receiving the cell switch command, the end point is UE transmitting PRACH to the target cell.
· Option 5 (QC, Intel, Ericsson, vivo, OPPO, Nokia, CTC): wait for RAN2 progress. 

<Way forward >: Issue 1-3-2: Components of L1/L2 inter-cell mobility delay
Background: To discuss whether to include other components in L1/L2 inter-cell mobility delay except the components in the following table.

	Components
	Meaning

	Tcmd
	Time for processing L1/L2-command (HARQ and parsing)

	Tprocessing,2
	Time for UE processing. This may include L2/3 reconfiguration, RF retuning, baseband retuning, security update if needed, etc.

	Tsearch
	Time required to search the target cell

	TΔ
	Time for fine tracking and acquiring full timing information

	Tmargin
	Time for SSB or CSI-RS post-processing

	TIU
	interruption uncertainty in acquiring the first available PRACH occasion in the new cell


· Option 1 (Huawei, Intel, xiaomi): TCI state switching time is needed

· Option 2 (Apple): L1/L2 inter-cell mobility execution time is needed.

· Option 3 (MTK):
· FFS to add TCI state switching time in L1/L2 mobility delay

· Not add L1/L2 inter-cell mobility execution time in L1/L2 mobility delay

· Option 4 (OPPO)

· FFS to add TCI state switching time in L1/L2 mobility delay

· FFS to add L1/L2 inter-cell mobility execution time in L1/L2 mobility delay

· Option 5 (Nokia): Use “Tswitch-cmd processing” to replace “Tcmd and Tprocessing,2” 
· Option 6 (QC, Intel, Ericsson, vivo, OPPO, Nokia): wait for RAN1/2 progress
<Way forward >: Issue 1-3-3: Components of L1/L2 cell switch interruption Tinterruption
· Modified Option 1 (Huawei, CMCC, Apple): further discussion
· Option 2 (QC, Ericsson): all the other components in L1/L2 inter-cell mobility delay except Tcmd.
· Option 3 (MTK, CTC): Focus on the delay requirement at first. 
· Option 4 (QC, Ericsson, Apple, vivo, Nokia): wait for RAN1/2 progress
<Way forward >: Issue 1-3-4: On each component 
· Option 1 (MTK): further consider the possibility of reducing Tprocessing,2, Tsearch and TΔ
· Option 2 (Huawei): further analyze each component of L1/L2 inter-cell mobility delay: 

· Handover command processing delay: processing of L1 or L2 (MAC CE) is faster than RRC
· Tsearch=0
· FFS TCI state switching time
· FFS reduction on Tprocessing,2
· reuse legacy value for TIU for RACH-based L1/L2 mobility, FFS for RACH-less
· Option 3 (Xiaomi): For L1/L2 based inter-cell mobility,
· the MAC/DCI decoding delay instead of RRC processing delay should be defined in HO delay requirement;
· the delay of cell search is not needed in HO delay requirement;
· the UE processing time can be reduced in HO delay requirement;
· fine timing tracking and RACH uncertainty delay need to be considered in HO delay requirement
· Option 4 (Nokia): 
· LLM (low layer mobility) cell switch interruption time should be minimized, and upper limit should be agreed not to exceed the existing L3 HO interruption time

· RAN4 is to review the delay components of the existing definition for L3 handover and discuss the adaptability of such definition in LLM

· Option 5 (QC, Intel, Ericsson, Apple, vivo, OPPO): wait for RAN1/2 progress

1.4 Sub-topic 1-4 Others

< Way forward>: Issue 1-4-1: Transmit timing accuracy requirements
· Option 1: Transmit timing accuracy requirements for any uplink transmission should follow existing requirements as a starting point.
· Option 2: FFS 
