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<Start of Change 1>
[bookmark: _Toc5952517]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [11] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [11].
BFD	Beam Failure Detection
BFD-RS	BFD Reference Signal
BLER	Block Error Rate
BM-RS	Beam Management Reference Signal
BWP	Bandwidth Part
CA	Carrier Aggregation
CBD	Candidate Beam Detection
CC	Component Carrier
CLI	Cross Link Interference
CMR	Channel Measurement Resource
CORESET	Control Resource Set
CP	Cyclic Prefix
CSI	Channel-State Information
CSI-RS	CSI Reference Signal
DC	Dual Connectivity
DCI	Downlink Control Information
DL	Downlink
DMRS	Demodulation Reference Signal
DRX	Discontinuous Reception
E-CID	Enhanced Cell ID
E-UTRA	Evolved UTRA
E-UTRAN	Evolved UTRAN
EN-DC	E-UTRA-NR Dual Connectivity
FDD	Frequency Division Duplex
FR	Frequency Range
HARQ	Hybrid Automatic Repeat Request
HO	Handover
IMR	Interference Measurement Resource
L1-RSRP	Layer 1 RSRP
MAC	Medium Access Control
MCG	Master Cell Group
MG	Measurement Gap
MGL	Measurement Gap Length
MGRP	Measurement Gap Repetition Period
MIB	Master Information Block
MN	Master Node
MR-DC	Multi-Radio Dual Connectivity
NE-DC	NR-E-UTRA Dual Connectivity
NGEN-DC	NG-RAN E-UTRA-NR Dual Connectivity
NR	New Radio
NR-DC	NR-NR Dual Connectivity
OFDM	Orthogonal Frequency Division Multiplexing
OFDMA	Orthogonal Frequency Division Multiple Access
OTDOA	Observed Time Difference Of Arrival
PBCH	Physical Broadcast Channel
PCC	Primary Component Carrier
PCell	Primary Cell
PDCCH	Physical Downlink Control Channel
PDSCH	Physical Downlink Shared Channel
PLMN	Public Land Mobile Network
PRACH	Physical RACH
PSCell	Primary SCell
PSS	Primary Synchronization Signal
pTAG	Primary Timing Advance Group
PUCCH	Physical Uplink Control Channel
PUSCH	Physical Uplink Shared Channel
QCL	Quasi Co-Location
RACH	Random Access Channel
RAT	Radio Access Technology
RLM	Radio Link Monitoring
RLM-RS	Reference Signal for RLM
RMSI	Remaining Minimum System Information
RRC	Radio Resource Control
RRM	Radio Resource Management
RSSI	Received Signal Strength Indicator
RSTD	Reference Signal Time Difference
SA	Standalone operation mode
SCC	Secondary Component Carrier
SCell	Secondary Cell
SCG	Secondary Cell Group
SCS	Subcarrier Spacing
SCSSSB	SSB subcarrier spacing
SDL	Supplementary Downlink
SFN	System Frame Number
SFTD	SFN and Frame Timing DifferenceSI	System Information
SIB	System Information Block
SMTC	SSB-based Measurement Timing configuration
SpCell	Special Cell
SRS	Sounding Reference Signal
SS-RSRP	Synchronization Signal based Reference Signal Received Power
SS-RSRQ	Synchronization Signal based Reference Signal Received Quality
SS-SINR	Synchronization Signal based Signal to Noise and Interference Ratio
SSB	Synchronization Signal Block
SSB_RP	Received (linear) average power of the resource elements that carry NR SSB signals and channels, measured at the UE antenna connector.
SSS	Secondary Synchronization Signal
sTAG	Secondary Timing Advance Group
SUL	Supplementary Uplink
TA	Timing Advance
TAG	Timing Advance Group
TCI	Transmission Configuration Indicator
TDD	Time Division Duplex
TTI	Transmission Time Interval
UE	User Equipment
UL	Uplink
<End of Change 1>
<Start of Change 2>
9.8	L1-SINR measurements for Reporting
9.8.1	Introduction
When configured by the network, the UE shall be able to perform L1-SINR measurements of configured CMR and IMR (if configured) for L1-SINR reporting. The measurements shall be performed for a serving cell, including PCell, PSCell, or SCell, on the resources configured for L1-SINR measurements within the active BWP.
When the dedicated meansurement resource is not configured, the UE shall be able to perform channel and interference measurement on CMR for L1-SINR computation.
When the dedicated meansurement resource is configured, the UE shall be able to perform channel measurement on CMR and perform interference measurement on IMR for L1-SINR computation.
The UE shall be able to measure all CSI-RS resources of the nzp-CSI-RS-ResourceSet and/or SSB resources of csi-SSB-ResourceSet within the CSI-ResourceConfig settings configured for L1-SINR for the active BWP, provided that the number of resources does not exceed the UE capability indicated by beamManagementSSB-CSI-RS.
The UE shall report the measurement quantity (reportQuantity) and send periodic, semi-persistent or aperiodic reports, according to the reportConfigType according to the CSI reporting configuration(s) (CSI-ReportConfig) for the active BWP.
9.8.2	Requirements applicability
The requirements in clause 9.8 apply, provided:
-	CSI-RS based CMR without IMR are measurable for L1-SINR reporting, or
-	SSB based CMR and the associated IMR are both measurable for L1-SINR reporting, or
-	CSI-RS based CMR and the associated IMR are both measurable for L1-SINR reporting.
For CSI-RS based CMR without IMR, a CSI-RS resource configured for L1-SINR shall be considered measurable when for each relevant CSI-RS the following conditions are met:
-	L1-SINR related side conditions given in clauses 10.1.xx.2 and 10.1.xx.2 for FR1 and FR2, repectively, for a corresponding band,
-	CSI-RS_RP and CSI-RS Ês/Iot according to Annex B.2.x for a corresponding band.
For SSB based CMR with CSI-RS based IMR, a pair of SSB resource and CSI-RS resource configured for L1-SINR shall be considered measurable when for each relevant SSB and CSI-RS the following conditions are met:
-	L1-SINR related side conditions given in clauses 10.1.xx.1 and 10.1.xx.1 for FR1 and FR2, respectively, for a corresponding band,
-	SSB_RP and SSB Ês/Iot according to Annex B.2.4.1 for a corresponding band.
-	CSI-RS_RP and CSI-RS Ês/Iot according to Annex B.2.x for a corresponding band.
For CSI-RS based CMR with CSI-RS based IMR, a CSI-RS resource configured for L1-SINR shall be considered measurable when for each relevant CSI-RS the following conditions are met:
-	L1-SINR related side conditions given in clauses 10.1.xx.2 and 10.1.xx.2 for FR1 and FR2, repectively, for a corresponding band,
-	CSI-RS_RP and CSI-RS Ês/Iot according to Annex B.2.x for a corresponding band.
Requirements are defined for periodic, semi-persistent and aperiodic resources.
9.8.3	Measurement Reporting Requirements
The UE shall send L1-SINR reports only for report configurations configured for the active BWP.
The UE shall report the L1-SINR value as a 7-bit value in the range [-23, -40] dBm with 0.5dB step size if nrofReportedRS is configured to one. If nrofReportedRS is configured to be larger than one, or if groupBasedBeamReporting is enabled, the UE shall use differential L1-SINR based reporting. The differential L1-SINR is quantized to a 4-bit value with 2dB step size. The mapping between the reported L1-SINR value and the measured quantity is described in 10.1.16.
9.8.3.1	Periodic Reporting
Reported L1-SINR measurements contained in periodic L1-SINR measurement reports shall meet the requirements in clauses 10.1.xx for FR1 and 10.1.xx for FR2, respectively.
The UE shall only send periodic L1-SINR measurement reports for an active BWP.
The UE shall transmit the periodic L1-SINR reporting on PUCCH over the air interface according to the periodicity defined in clause 5.2.1.4 in TS 36.300 [24].
9.8.3.2	Semi-Persistent Reporting
Reported L1-SINR measurements contained in a Semi-Persistent L1-SINR measurement report shall meet the requirements in clauses 10.1.xx for FR1 and 10.1.xx for FR2, respectively. This requirement applies for semi-persistent L1-SINR reports send on PUSCH or PUCCH.
The UE shall only send semi-persistent L1-SINR measurement reports on PUSCH, if a DCI request has been received.
The UE shall only send semi-persistent L1-SINR measurement reports on PUCCH, if an activation command [7] has been received.
The UE shall transmit the semi-persistent L1-SINR reporting on PUSCH or PUCCH over the air interface according to the periodicity defined in clause 5.2.1.4 in TS 36.300 [24].
9.8.3.3	Aperiodic Reporting
Reported L1-SINR measurements contained in aperiodic triggered, aperiodic triggered periodic and aperiodic triggered semi-persistent L1-SINR reports shall meet the requirements in clauses 10.1.xx for FR1 and 10.1.xx for FR2, respectively.
The UE shall only send aperiodic L1-SINR measurement reports, if a DCI trigger has been received.
After the UE receives CSI request in DCI, the UE shall transmit the aperiodic L1-SINR reporting on PUSCH over the air interface at the time specified according to clause 6.2.1.2 in TS 36.300 [24].
9.8.4	L1-SINR measurement requirements
9.8.4.1	L1-SINR reporting with CSI-RS based CMR and without dedicated IMR configured
The UE shall be capable of performing L1-SINR measurements based on CSI-RS resource configured as CMR for L1-SINR computation without dedicated IMR, and the UE physical layer shall be capable of reporting L1-SINR measured over the measurement period of TL1-SINR_Measurement_Period_CSI-RS_CMR_only.
The value of TL1-SINR_Measurement_Period_CSI-RS_CMR_only is defined in Table 9.8.4.1-1 for FR1 and in Table 9.8.4.1-2 for FR2, where
-	For periodic and semi-persistent CSI-RS resources, M=1 if higher layer parameter timeRestrictionForChannelMeasurement is configured, and M=3 otherwise
-	For aperiodic CSI-RS resources M=1 
-	For periodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requirements apply if qcl-InfoPeriodicCSI-RS is configured for all the resources in the resource set and for each resource one RS has QCL-TypeD with 
-	SSB for L1-RSRP measurement or L1-SINR measurement, or 
-	another CSI-RS in resource set configured with repetition ON.
-	For periodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to ON, N=ceil(maxNumberRxBeam / Nres_per_set), where Nres_per_set is number of resources in the resource set. The requirements apply provided qcl-InfoPeriodicCSI-RS is configured for all resources in the resource set.
-	For semi-persistent CSI-RS resources in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requirements apply provided TCI state is provided for all resources in the resource set in the MAC CE activating the resource set and for each resource one RS has QCL-TypeD with 
-	SSB for L1-RSRP measurement or L1-SINR measurement, or 
-	Another CSI-RS in resource set configured with repetition ON.
-	For semi-persistent CSI-RS resources in a resource set configured with higher layer parameter repetition set to ON, N=ceil(maxNumberRxBeam / Nres_per_set), where Nres_per_set is number of resources in the resource set. The requirements apply provided TCI state is provided for all resources in the resource set in the MAC CE activating the resource set.
-	For aperiodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requriements apply provided qcl-info is configured for all resources in the resource set and for each resource one RS has QCL-TypeD with 
-	SSB for L1-RSRP measurements or L1-SINR measurement, or 
-	another CSI-RS in resource set configured with repetition ON.
-	For aperiodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to ON, N=1. UE is not required to meet the accuracy requirements in clause 10.1.19.2 and 10.1.20.2 if number of resources in the resource set is smaller than maxNumberRxBeam. The requriements apply provided qcl-info is configured for all resources in the resource set.
For FR1,
-	P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the CSI-RS; and
-	P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CSI-RS.
For FR2,
-	P=1, when CSI-RS is not overlapped with measurement gap and also not overlapped with SMTC occasion.
-	P=, when CSI-RS is partially overlapped with measurement gap and CSI-RS is not overlapped with SMTC occasion (TCSI-RS < MGRP)
-	P=, when CSI-RS is not overlapped with measurement gap and CSI-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod).
-	P=3, when CSI-RS is not overlapped with measurement gap and CSI-RS is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod).
-	P=, when CSI-RS is partially overlapped with measurement gap and CSI-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and
-	TSMTCperiod ≠ MGRP or
-	TSMTCperiod = MGRP and TCSI-RS < 0.5*TSMTCperiod
-	P=, when CSI-RS is partially overlapped with measurement gap and CSI-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and TSMTCperiod = MGRP and TCSI-RS = 0.5*TSMTCperiod
-	P=, when CSI-RS is partially overlapped with measurement gap (TCSI-RS < MGRP) and CSI-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is partially or fully overlapped with measurement gap.
-	P=, when CSI-RS is partially overlapped with measurement gap and CSI-RS is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod) and SMTC occasion is partially overlapped with measurement gap (TSMTCperiod < MGRP)
Where:
	TSMTCperiod = the configured SMTC1 period or SMTC2 period if configured.
	TCSI-RS = the periodicity of CSI-RS configured for L1-SINR measurement
If the high layer in TS 38.331 [2] signaling of smtc2 is configured, TSMTCperiod corresponds to the value of higher layer parameter smtc2; Otherwise TSMTCperiod corresponds to the value of higher layer parameter smtc1.
Note: The overlap between CSI-RS for L1-SINR measurement and SMTC means that CSI-RS for L1-SINR measurement is within the SMTC window duration.
Longer evaluation period would be expected if the combination of CSI-RS, SMTC occasion and measurement gap configurations does not meet pervious conditions.
Table 9.8.4.1-1: Measurement period TL1-SINR_Measurement_Period_CSI-RS_CMR_only for FR1
	Configuration
	TL1-SINR_Measurement_Period_CSI-RS_CMR_only (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-SINR measurement is transmitted with Density = 3.



Table 9.8.4.1-2: Measurement period TL1-SINR_Measurement_Period_CSI-RS_CMR_only for FR2
	Configuration
	TL1-SINR_Measurement_Period_CSI-RS_CMR_only (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P*N)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-SINR measurement is transmitted with Density = 3.


9.8.4.2	L1-SINR reporting with SSB based CMR and with dedicated IMR configured
The UE shall be capable of performing L1-SINR measurements on SSB based CMR and IMR configured for L1-SINR computation, and the UE physical layer shall be capable of reporting L1-SINR measured over the measurement period of TL1-SINR_Measurement_Period_SSB_CMR_IMR.
The value of TL1-SINR_Measurement_Period_SSB_CMR_IMR is defined in Table 9.8.4.2-1 for FR1 and Table 9.8.4.2-2 for FR2, where 
-	M=1 if higher layer parameter timeRestrictionForChannelMeasurement or timeRestrictionForInterferenceMeasurements is configured, and M=3 otherwise 
-	N= 8.
-	P=FFS
Table 9.8.4.2-1: Measurement period TL1-SINR_Measurement_Period_SSB_CMR_IMR for FR1
	Configuration
	TL1-SINR_Measurement_Period_SSB_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to SSB configured for channel measurement, with the same periodicity



Table 9.8.4.2-2: Measurement period TL1-SINR_Measurement_Period_SSB for FR2
	Configuration
	TL1-SINR_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to SSB configured for channel measurement, with the same periodicity



9.8.4.3	L1-SINR reporting with CSI-RS based CMR and with dedicated IMR configured
The UE shall be capable of performing L1-SINR measurements on CSI-RS based CMR and IMR configured for L1-SINR computation, and the UE physical layer shall be capable of reporting L1-SINR measured over the measurement period of TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR.
The value of TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR is defined in Table 9.8.4.3-1 for FR1 and in Table 9.8.4.3-2 for FR2, where
-	For periodic and semi-persistent CSI-RS resources, M=1 if higher layer parameter timeRestrictionForChannelMeasurement is configured, and M=3 otherwise
-	For aperiodic CMR resources M=1 
-	For periodic CMR resources in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requirements apply if qcl-InfoPeriodicCSI-RS is configured for all the resources in the resource set and for each resource one RS has QCL-TypeD with 
-	SSB for L1-RSRP measurement or L1-SINR measurement, or 
-	another CSI-RS in resource set configured with repetition ON.
-	For periodic CMR resources in a resource set configured with higher layer parameter repetition set to ON, N=ceil(maxNumberRxBeam / Nres_per_set), where Nres_per_set is number of resources in the resource set. The requirements apply provided qcl-InfoPeriodicCSI-RS is configured for all resources in the resource set.
-	For semi-persistent CMR resources in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requirements apply provided TCI state is provided for all resources in the resource set in the MAC CE activating the resource set and for each resource one RS has QCL-TypeD with 
-	SSB for L1-RSRP measurement or L1-SINR measurement, or 
-	Another CSI-RS in resource set configured with repetition ON.
-	For semi-persistent CMR resources in a resource set configured with higher layer parameter repetition set to ON, N=ceil(maxNumberRxBeam / Nres_per_set), where Nres_per_set is number of resources in the resource set. The requirements apply provided TCI state is provided for all resources in the resource set in the MAC CE activating the resource set.
-	For aperiodic CMR resources in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requriements apply provided qcl-info is configured for all resources in the resource set and for each resource one RS has QCL-TypeD with 
-	SSB for L1-RSRP measurements or L1-SINR measurement, or 
-	another CSI-RS in resource set configured with repetition ON.
-	For aperiodic CMR resources in a resource set configured with higher layer parameter repetition set to ON, N=1. UE is not required to meet the accuracy requirements in clause 10.1.19.2 and 10.1.20.2 if number of resources in the resource set is smaller than maxNumberRxBeam. The requriements apply provided qcl-info is configured for all resources in the resource set.
-	P=FFS
Table 9.8.4.3-1: Measurement period TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR for FR1
	Configuration
	TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-SINR measurement is transmitted with Density = 3.
Note 3: 	The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to CSI-RS configured for channel measurement, with the same periodicity.



Table 9.8.4.3-2: Measurement period TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR for FR2
	Configuration
	TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P*N)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-SINR measurement is transmitted with Density = 3.
Note 3: 	The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to CSI-RS configured for channel measurement, with the same periodicity.
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