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Introduction
In the last meeting, the L3 measurement in L1 measurement report was discussed. 
	Issue 2-2-1: Whether to use final L3 measurement results for L1 measurement report
< Agreement>: Introduce optional UE support to use L3 measurement results for intra-frequency and inter-frequency L1 measurement report. 
Option 1: 
UE Capability
· 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 measurements.
· UE supporting the L3 measurements in L1 measurement format capability should support also the baseline L1 measurement capability.
Measurement reporting
· UE reports based on L1 measurement configuration.
· Measurement report mapping: No changes to Table 10.1.6.1-1 are needed due to support L3 measurements in L1 measurement report. 
· L3 and L1 measurements are not included in the same report, at least in rel-18
Requirements 
· L3 measurement requirements are followed, where applicable
· RAN4 to discuss accuracy requirement during performance part.  
· UEs capable of reporting L3 measurements in L1 report, number of frequency layers to measure for neighbouring cell follows the same requirements as L3 measurements.
· As a baseline: Intra-frequency in clause 9.2, inter-frequency in clause 9.3
· TCI state activation is based on the reported L3 measurements in L1 measurement report.
· In FR1, UE do not need additional SSB to meet transmit timing requirements for PRACH on neighbour cell if the L1-RSRP measurement period is with 160ms.
· For FR2, UE may need additional SSB to meet the transmit timing requirements for PRACH on neighbour cell.
· Similar to baseline framework, L1 measurement format derived using L3 measurement results are reported in UCI. Same number of M and L applies. RAN4 will specify RRM requirements for the following cases
· RTD between cells smaller than and larger than CP scenarios are supported.
· Rx SNR (i.e., the side condition) is below -3dB but above -6dB.
· FFS for cell switch delay components.
· For FR1 and FR2, whether UE need additional SSB for acquiring timing (if the TCI state is activated) is FFS.
· Known and unknown cell are supported.




Discussion
UE Capability 
To support this feature, UE capability needs to be defined. UE capable of supporting this feature may report the L3 results in L1 format, if the number of candidate cells to measure exceeds the L1 based LTM measurement capability. For instance, from the network point of view, UE should be always able to report at least 3 cells (serving + 2 neighbour cells) to the network.  
[bookmark: _Toc149911975]UE Capability
i. [bookmark: _Toc149911976]UE capability is introduced to use L3 measurement results for intra-frequency and inter-frequency L1 measurement report
ii. [bookmark: _Toc149911977][bookmark: _Hlk146726264]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.
iii. [bookmark: _Toc149911978]UE supporting the L3 measurements in L1 measurement format capability should support also the baseline L1 measurement capability
The UE should be capable of reporting based on L1 measurement reporting configuration, meaning that there should be at least a measurement reporting configuration for L1 always present, in addition to L3 measurement configuration. 
The Table 10.1.6.1-1 already provides sufficient mapping from L3 measurements to L1 measurements, therefore no need to implement new mapping. 
From the network point of view, the measurement results should not be mixed so that the network is capable of evaluating the report. 
Measurement reporting
[bookmark: _Toc149911979]Measurement reporting 
iv. [bookmark: _Toc149911980]UE reports based on L1 measurement configuration 
v. [bookmark: _Toc149911981]Measurement report mapping: No changes to Table 10.1.6.1-1 are needed due to support of L3 measurements in L1 measurement report. 
vi. [bookmark: _Toc149911982][bookmark: _Toc116995848]L3 and L1 measurements are not included in the same report, at least in rel-18
As a general principle, the L3 measurement requirements should be followed where applicable and minimum set of changes are expected in order to support L3 measurements in L1 reporting. The accuracy requirements can be discussed during the performance part, but we would expect that the existing accuracy requirements will be applied. 
The reporting of the measurements follows the LTM reporting mechanism, and no changes are needed for the reporting. Similar to baseline LTM framework, L1 measurement format derived using L3 measurement results are reported in UCI. Same number of M and L applies. RAN4 will specify RRM requirements for the following cases. 
Measurement requirements
[bookmark: _Toc149911983]Measurement requirements
vii. [bookmark: _Toc149911984]L3 measurement requirements are followed, where applicable
viii. [bookmark: _Toc149911985]RAN4 to discuss accuracy requirements during performance part.  	
ix. [bookmark: _Toc149911986]UEs capable of reporting L3 measurements in L1 report, number of frequency layers to measure for neighboring cell follows the same requirements as L3 measurements.
x. [bookmark: _Toc149911987]As a baseline: Intra-frequency in clause 9.2, inter-frequency in clause 9.3
TCI state activation
For the TCI-state activation, minor changes to the known conditions are needed due to the support L3 measurements in L1 report. In FR1, UE do not need additional SSB to meet transmit timing requirements for PRACH on neighbour cell if the L1-RSRP measurement period is with 160ms. For FR2, UE may need additional SSB to meet the transmit timing requirements for PRACH on neighbour cell.
When the UE is reporting L3 measurements in L1 measurement report, TCI state activation/indication also needs to be done based on L3 measurements. In our view, there is no difference in the process of TCI state activation/indication when the RS that is used for L3 measurements is the same as configured for L1 reporting in the LTM candidate cell configuration. The network may activate a TCI state based on the reported L3 measurement and the UE adds the corresponding TCI state to its active TCI state list similar as in the L1 measurement case. 
[bookmark: _Toc149911988]TCI state activation
xi. [bookmark: _Toc149911989]TCI state activation based on L3 measurements reported in L1 measurement report follows the same procedure as TCI state activation based on L1 measurement based LTM.
xii. [bookmark: _Toc149911990]TCI state activation is based on the reported L3 measurements in L1 measurement report:
i. [bookmark: _Toc149911991]In FR1, UE do not need additional SSB to meet transmit timing requirements for PRACH on neighbour cell if the L1-RSRP measurement period is with 160ms.
ii. [bookmark: _Toc149911992]For FR2, UE may need additional SSB to meet the transmit timing requirements for PRACH on neighbour cell.
iii. For FR1 and FR2, whether UE need additional SSB for acquiring timing (if the TCI state is activated) is FFS.
xiii. [bookmark: _Toc149911993]Similar to baseline framework,  L1 measurement format derived using L3 measurement results are reported in UCI. Same number of M and L applies. RAN4 will specify RRM requirements for the following cases
[bookmark: _Ref114500673]The only requirement that is impacted is the known TCI state condition, which needs to be adjusted to apply for TCI state activation based on L3 measurements in L1 measurement report. We propose the following definition for known downlink TCI state for this case. 
[bookmark: _Toc146023852][bookmark: _Ref146108336][bookmark: _Toc149911994]When TCI state activation is based on L3 measurements reported in L1 measurement report, known downlink TCI state definition is to be defined as:
The target downlink TCI state in the LTM cell switch command is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target downlink TCI state in the LTM cell switch command to the completion of LTM cell switch, where the RS resource for the reported L1-RSRP or L3-RSRP measurement is the RS in target downlink TCI state or QCLed to the target downlink TCI state
-	LTM cell switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement
-	The UE has sent at least 1 L1-RSRP report with L1-RSRP or L3-RSRP measurement results for the target downlink TCI state before the LTM cell switch command
-	The target downlink TCI state remains detectable until the LTM cell switch has been completed
-	The SSB associated with the target downlink TCI state remain detectable until the LTM cell switch has been completed
-	SNR of the downlink TCI state ≥ -3dB
Otherwise, the downlink TCI state is unknown.

Similar updates as in proposal 5 are needed for the known TCI state condition for uplink TCI state. Furthermore, the proposed definition applies for LTM cell switch and similar definition is also needed for early TCI state activation before the cell switch.
Other aspects
When considering that some UEs do not support RTD > CP, and do not have the capability to evaluate whether the condition is met. The L3 measurements allow UEs to support RTD > CP as in legacy. 
[bookmark: _Toc149911995]Scenarios for RTD smaller than and larger than CP between source and candidate cell are supported.
Cell switch delay components follow the baseline LTM delays, which are yet to be agreed. 
[bookmark: _Toc149911996]Cell switch delay components follow the LTM baseline.
In the last meeting it was agreed that only known target cell is supported for LTM cell switch requirements in rel-18. It is reasonable assumption that the known cell is supported for LTM also when the LTM cell switch is based on L3 measurements reported in L1 report.
[bookmark: _Toc149911997]Known cell is supported for L3 measurements in L1 report. 



Conclusion
A couple of sentences on what was analyzed in the paper.
Proposal 1: UE Capability
· 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
Proposal 2: Measurement reporting
· UE reports based on L1 measurement configuration
· Measurement report mapping: No changes to Table 10.1.6.1-1 are needed due to support of L3 measurements in L1 measurement report.
· L3 and L1 measurements are not included in the same report, at least in rel-18
Proposal 3: Measurement requirements
· L3 measurement requirements are followed, where applicable
· RAN4 to discuss accuracy requirements during performance part.
· UEs capable of reporting L3 measurements in L1 report, number of frequency layers to measure for neighboring cell follows the same requirements as L3 measurements.
· As a baseline: Intra-frequency in clause 9.2, inter-frequency in clause 9.3
Proposal 4: TCI state activation
· TCI state activation based on L3 measurements reported in L1 measurement report follows the same procedure as TCI state activation based on L1 measurement based LTM.
· TCI state activation is based on the reported L3 measurements in L1 measurement report:
· In FR1, UE do not need additional SSB to meet transmit timing requirements for PRACH on neighbour cell if the L1-RSRP measurement period is with 160ms.
· For FR2, UE may need additional SSB to meet the transmit timing requirements for PRACH on neighbour cell.
· Similar to baseline framework,  L1 measurement format derived using L3 measurement results are reported in UCI. Same number of M and L applies. RAN4 will specify RRM requirements for the following cases
Proposal 5: When TCI state activation is based on L3 measurements reported in L1 measurement report, known downlink TCI state definition is to be defined as:
Proposal 6: Scenarios for RTD smaller than and larger than CP between source and candidate cell are supported.
Proposal 7: Cell switch delay components follow the LTM baseline.
Proposal 8: Known cell is supported for L3 measurements in L1 report.

