

	
[bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #108-bis	R4-2317326
 Xiamen, China, October 09 – 13, 2023
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.133
	CR
	draftCR
	rev
	-
	Current version:
	18.3.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	



	

	Title:	
	draftCR for 38.133 on LTM L3 measurements in L1 measurement report

	
	

	Source to WG:
	Nokia, Nokia Shanghai Bell

	Source to TSG:
	RAN4

	
	

	Work item code:
	NR_Mob_enh2-Core
	
	Date:
	2023-09-27

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	Supporting LTM L3 measurements in L1 report 

	
	

	Summary of change:
	
This draft CR implements the agreement for LTM: 

[bookmark: _Toc143619006]Principles of the solution for “Whether to use final L3 measurement results for L1 measurement report”: 
[bookmark: _Toc143619007]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 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 
· [bookmark: _Toc143619009]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 
· [bookmark: _Toc143619010]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 neighboring cell follows the same requirements as L3 measurements.
· As a baseline: Intra-frequency in clause 9.2, inter-frequency in clause 9.3
· [bookmark: _Toc143619013]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
Note that Change 2 with known TCI state condition is overlapping with draftCR R4-2315930, where L3 measuremement option is not taken into account.
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<< Start of Change 1>>
6	RRC_CONNECTED state mobility
6.X	L1/L2-Triggered Mobility
6.x.x	L3 measurements in L1 measurement report
6.x.x.1	Requirements 
The requirements in this clause apply, provided the UE supports [L3measurementsInL1report-r18] capability, and the UE has performed L3-RSRP measurement for SSB configured for L1-RSRP for a candidate cell in LTM candidate cell configuration. The UE may report the L3-RSRP measurements in L1 measurement report. 
The intra-frequency target NR cell shall be considered detectable if each relevant SSB can satisfy that:
-	SS-RSRP related side conditions given in clause 10.1.2 and 10.1.3 are fulfilled for a corresponding NR Band for FR1 and FR2, respectively, and
-	the conditions of SSB_RP and SSB Ês/Iot according to Annex B.2.2 for a corresponding NR Band are fulfilled.
The inter-frequency target NR cell shall be considered detectable when for each relevant SSB:
-	SS-RSRP related side conditions given in clause 10.1.4 and 10.1.5 are fulfilled for a corresponding NR Band for FR1 and FR2, respectively, and
-	the conditions of SSB_RP and SSB Ês/Iot according to Annex B.2.3 for a corresponding NR Band are fulfilled.
6.x.x.2	Number of cells and number of SSB
Intra-frequency requirements for FR1 in 9.2.3.1 apply. 
Intra-frequency requirements for FR2 in 9.2.3.2 apply. 
Inter-frequency requirements for FR1 in 9.3.3.1 apply. 
Inter-frequency requirements for FR2 9.3.3.2 apply. 
6.x.x.3	Measurement Reporting Requirements 
The UE shall report the L3-RSRP value as a 7-bit value in the range [-140, -44] dBm with 1dB step size according to clause 10.1.19 for FR1 and 10.1.20 for FR2 if nrofReportedRS is configured to one. If nrofReportedRS is configured to be larger than one the UE shall use differential L1-RSRP based reporting as defined in clause 10.1.19 for FR1 and 10.1.20 for FR2. The differential L1-RSRP is quantized to a 4-bit value with 2dB step size. The mapping between the reported L1-RSRP value and the measured quantity is described in 10.1.6.
The UE shall follow the reporting requirements for LTM L1-RSRP reporting defined in 
[TBD] for Periodic Reporting
[TBD] for Semi-Persistent Reporting
[TBD] for Aperiodic Reporting 
Editor’s note: Refer to the L1-RSRP reporting requirements for LTM once defined.
The L3 measurements and L1-RSRP measurements are not included in the same report. 
<< End of Change 1>>

<< Start of Change 2>>
6.X.1.2.2 Known TCI state conditions for LTM cell switch
6.X.1.2.2.1 Known downlink TCI state conditions for LTM cell switch
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 with L1-RSRP or L3-RSRP measurement results report 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.
6.X.1.2.2.2 Known uplink TCI state conditions for LTM cell switch
The target uplink 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 uplink TCI state in the LTM cell switch command to the completion of the LTM cell switch, where the RS resource for reported L1-RSRP or L3-RSRP measurement is the RS in target uplink TCI state or QCLed to the target uplink 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 uplink TCI state before the LTM cell switch command
-	The RS configured in target uplink TCI state remains detectable during the LTM cell switch command
-	SNR of the RS configured in target uplink TCI state ≥ -3dB
-	The target uplink TCI state remains detectable until the LTM cell switch has been completed
-	The SSB associated with the uplink TCI state remain detectable until the LTM cell switch has been completed
-	SNR of the uplink TCI state ≥ -3dB
Otherwise, the uplink TCI state is unknown.


<< End of Change 2>>

