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[bookmark: _Hlk110923768]In this contribution, we provide our views on the other issues of the L1/L2 based inter-cell mobility (LTM). 
Discussion
In last meeting following issue is discussed and following WF is agreed.
UE Capability
<Way Forward> FFS the following Options:
· Option 1 (Nokia): 
· UE capability is introduced to use L3 measurement results for intra-frequency and inter-frequency L1 measurement report
· If the number of cells to measure exceeds the L1 based LTM measurement capability, UE is allowed to perform L3 measurements and report them in L1 reporting format.
· UE supporting the L3 measurements in L1 measurement format capability should support also the baseline L1 measurement capability
· Option 2 (vivo): UE enters fall-back mode, i.e. reporting L3 measurements in L1 report, if the conditions, under which UE is able to ensure L1 measurement performance based on L1 measurement delay, are not met. UE may return to the normal mode when the conditions are stable for a pre-defined period. It is up to UE to determine the actual threshold/mechanism how to determine the conditions are met or not.
· Option 3 (Apple): 
· From RAN4 requirements point of view, RAN4 shall not use L3 measurement results for L1 measurement report, including intra-frequency and inter-frequency.
· The benefits of LTM mainly includes the fact that UE can do pre-sync with target cell, including T/F tracking, fine beam training, TA preparation and etc, before leaving the source serving cell. However, using L3 measurement results for L1 reporting does not provide any benefit on these aspects.
· using L3 measurement in L1 report does not provide any additional information on top of existing L3 measurement report. If the concern is only for CU/DU signal exchange, it can be done in RAN2/3 without changing UE measurement behavior.
· Option 4 (QC):
· RAN4 to agree to support L3 RSRP measurement based LTM cell switch feature by removing LTM L1 RSRP measurement/report from the prerequisite for LTM cell switch feature.

Before discussing the above options discussed in last meeting, lets take a step back and see what is supported from RAN1/2 point of view. 
In the LTM candidate cell config, NW can configure following for the potential candidate cells.
· Cell configuration
· Measurement configuration
· RACH configuration
· TCI states configuration 
Triggering of PDCCH order-based RACH to neighbour cell can be for any cell in the candidate cell configuration. Activation of TCI states of neighbour cell can be to any cell from the candidate cell configuration. In other words, as per RAN1 design, TCI state activation or RACH to neighbour cell need not be on the cell for which L1-RSRP report is triggered. It can be for any cell which was configured as a LTM candidate cell. From this perspective we think Option 4 makes more sense and inline with RAN1 design. We think PDCCH order-based RACH or TCI state activation in general is based on L1-RSRP report. However, in some scenarios it does not preclude NW to trigger PDCCH order-based RACH or TCI state activation based on the L3 measurement report as NW may have better information regarding cell deployment and UE may or may not send L1-RSRP report on all the cells. 
Further in last meeting, RAN4 agreed on the following.
	· When # of neighboring cells configured/activated to be measured is equal to or larger than 2
· When TCI state of neighbor cell is activated, UE performs L1-RSRP measurement on the neighbor cell whose TCI state is activated and the serving cell. UE may measure any other cell(s) based on UE implementation
· The measurement period of serving cell is R15/R16 SSB based L1-RSRP measurement period scaled by 3
· The measurement period of the neighbor cell whose TCI state is activated is R15/R16 SSB based L1-RSRP measurement period scaled by 3
· For the other neighbor cells: no measurement delay requirements
The above principle and requirements apply when the NW activate TCI state(s) from only one neighbor cell.
FFS: the requirements when TCI states are activated on neighbor cells in multiple bands.
· When TCI state of all the neighbor cells are not activated, UE performs L1-RSRP measurement on the serving cell and neighbor cell(s). 
· The measurement period of serving cell is R15/R16 SSB based L1-RSRP measurement period scaled by 3
· The measurement period of the neighbor cells is R15/R16 SSB based L1-RSRP measurement period scaled by 3*(# of neighbor cells)
· When # of neighboring cells configured/activated to be measured is 1, reuse R17 ICBM measurement delay requirements.



In a scenario where UE do not have capability of measuring on all the configured cells, we think NW can still trigger TCI state activation based on L3 measurement report. Based on the above agreement, UE can measure the cell whose TCI state was activated after the TCI state is activated though UE was not measuring it or reporting previously. Based on the above agreement, UE shall prioritise the cell that was indicated in TCI state for measurement and report.
Proposal 1:  [bookmark: _Hlk149894313]RAN4 to define requirements when TCI state activation and PDCCH order-based RACH trigger is based on L1-RSRP report or L3-RSRP report. 
Proposal 2:  Once the TCI state is activated, UE shall prioritise the measurement and reporting on the cell whose TCI state was activated. 

Other issue discussed for many meetings was using L3 measurement results in L1 measurement report if UE do not support many cells for L1 measurement. For further discussion we donate them with scheme 1 and 2 as below
Scheme 1: L1-RSRP computed using lower layer measurement and sent in L1-RSRP report.
Scheme 2: L1-RSRP derived from L3-RSRP, and the derived result sent in L1-RSRP report
In previous meeting scheme 2 is agreed as an optional UE feature. We think sending only L1-RSRP derived from L3-RSRP in L1-RSRP report without performing any L1-RSRP measurement may not yield the desired results for the LTM feature. At the same time, sending purely L1-RSRP computed using lower layer measurement in L1-RSRP report may also not yield desired results for some UEs which can support limited number of cells to be measured. 
When UE perform L1-RSRP measurement, RAN4 agreed that UE obtains time and frequency fine synchronisation. To achieve best of the both the schemes, we think combined approach may work better. That means UE report L1-RSRP which is computed using scheme 1 and scheme 2. We understand that companies may have concern on how the NW can know which cells are actually measured for L1-RSRP using lower layer measurement method and which cells L1-RSRP is derived from the L3 measurements results. We understand this issue and we think one single indication in measurement report can solve this issue. We also understand that Ran4 agreed on NO RAN1/RAN2 impact. However, this a compromise where the RAN2 impact is very limited.
If RAN4 agree to this approach, we think we do not need to define two separate set of requirements for baseline UE and UE supporting optional UE feature and we can just define a single set of requirements based on the ICBM approach and some UE (which are not capable of measuring many cells) while sending measurement report include L1-RSRP derived from the L3-RSRP along with the measured L1-RSRP.
Proposal 3:  [bookmark: _Hlk149894330]RAN4 to agree that the L1-RSRP report sent to NW can contain L1-RSRP derived from L1 measurement and L1-RSRP derived from L3 measurement results. 
Proposal 4:  One bit field can be introduced in the measurement report to distinguish whether L1-RSRP is measured or L1-RSRP derived at the NW. Detailed signalling can be left to RAN1/RAN2. 
Proposal 5:  NW to indicate whether UE should report a L1 based report alone or report containing L1 and L3 results. 

RAN2 reply LS
In last meeting RAN2 asked following question to RAN1 and RAN4.
	Does the UE need to know the SMTC of LTM candidate cells in order to perform L1 measurements (so that it needs to 


be included in the RS configuration)
In RAN4, we agreed that UE performs measurements on known cells only and known cell definition is given below
[bookmark: _Hlk127802379]Issue 2-1-3: known cell condition for L1-RSRP measurement.
< Agreement>
· In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has performed L3 measurement on the target cell, and
· FFS whether to add time constraint e.g. during the last [5] seconds
· The SSB from the target cell configured for L1 measurement remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown

Based on the above agreement UE already must have performed L3-RSRP before performing L1-RSRP. Unless NW want to configure different SMTC for L1-RSRP and L3-RSRP, there is no need to include SMTC in the RS configuration. In RAN4 so far, we did not discuss different SMTC for L1 and L3 measurements. Since this supposed to be last meeting for core part, single SMTC can be assumed. Based on this assumption, SMTC is not needed in the RS configuration.
Proposal 6:  SMTC is not needed in the RS configuration of LTM measurements. 
Summary and Conclusion
In this contribution we have analysed RAN4 aspects for L1/L2 based inter-cell mobility and made following proposals. 
Proposal 1: 	RAN4 to confirm support of TCI state activation and PDCCH order-based RACH trigger based on L3 RSRP measurement also as it is already supported from RAN1 and RAN2 point of view. 
Proposal 2: 	Once the TCI state is activated, UE shall prioritise the measurement and reporting on the cell whose TCI state was activated.
Proposal 3: 	RAN4 to agree that the L1-RSRP report sent to NW can contain L1-RSRP derived from L1 measurement and L1-RSRP derived from L3 measurement results. 
Proposal 4: 	One bit field can be introduced in the measurement report to distinguish whether L1-RSRP is measured or L1-RSRP derived at the NW. Detailed signalling can be left to RAN1/RAN2. 
Proposal 5: 	NW to indicate whether UE should report a L1 based report alone or report containing L1 and L3 results.
Proposal 6: 	SMTC is not needed in the RS configuration of LTM measurements.
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