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[bookmark: _Toc510018652][bookmark: _Toc524434611]Start of change
[bookmark: _Toc29245206][bookmark: _Toc37298552][bookmark: _Toc46502314][bookmark: _Toc52749291][bookmark: _Toc219326540]5.2.4.2	Measurement rules for cell re-selection
Following rules are used by the UE to limit needed measurements:
-	If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ:
-	If distanceThresh and referenceLocation are broadcasted in SIB19, and if UE supports location-based measurement initiation for NTN (quasi-)Earth-fixed cell and has obtained its location information:
-	If the distance between UE and the serving cell reference location referenceLocation is shorter than distanceThresh, the UE may not perform intra-frequency measurements;
-	Else, the UE shall perform intra-frequency measurements;
-	else if distanceThresh and movingReferenceLocation are broadcasted in SIB19, and if UE supports location-based measurement initiation for NTN Earth-moving cell and has obtained its location information:
-	if the distance between UE's location and the serving cell reference location determined based on movingReferenceLocation is shorter than distanceThresh, the UE may not perform intra-frequency measurements;
-	else, the UE shall perform intra-frequency measurements;
-	Else, the UE may not perform intra-frequency measurements;
-	Else, the UE shall perform intra-frequency measurements.
-	The UE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:
-	For a NR inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8].
-	For a NR inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current NR frequency:
-	If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:
-	If distanceThresh and referenceLocation are broadcasted in SIB19, and if UE supports location-based measurement initiation for NTN (quasi-)Earth-fixed cell and has obtained its UE location information:
-	If the distance between UE and the serving cell reference location referenceLocation is shorter than distanceThresh, the UE may choose not to perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority;
-	Else, the UE shall perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority according to TS 38.133 [8];
-	else if distanceThresh and movingReferenceLocation are broadcasted in SIB19, and if UE supports location-based measurement initiation for NTN Earth-moving cell and has obtained its location information:
-	if the distance between UE's location and the serving cell reference location determined based on movingReferenceLocation is shorter than distanceThresh, the UE may not perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority;
-	else, the UE shall perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority according to TS 38.133 [8];
-	Else, the UE may choose not to perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority;
-	Else, the UE shall perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority according to TS 38.133 [8].
-	If the UE supports relaxed measurement and relaxedMeasurement is present in SIB2, the UE may further relax the needed measurements, as specified in clause 5.2.4.9.
-	UE supporting LP-WUS in RRC_IDLE and RRC_INACTIVE states and relaxedMeasurementForServingAndNeighboringCell is present in SIB2, the UE may perform relaxed serving cell and further relaxed neighbouring cell measurements on MR as specified in clause 5.2.4.12.1. If the UE supports LP-WUS in RRC_IDLE and RRC_INACTIVE states and offloadMeasurementForServingCell is present in SIB2, the UE may perform serving cell measurement offloading from MR to LR as specified in clause 5.2.4.12.3.
-	For UE camping on NTN cell, if the UE supports skipping TN measurement, and the UE has obtained its location information, and if coverageAreaInfoList and tn-AreaIdList are broadcast in system information, the UE may not perform measurements of a TN frequency when UE is not in the coverage of that frequency provided via tn-AreaIdList, regardless of the frequency priority.
- 	For Aerial UE, if ssb-ToMeasureAltitudeBasedList-19 is configured for the measurement frequency, when the UE is within an altitude range indicated by corresponding altitudeRange-r18 in ssb-ToMeasureAltitudeBasedList-r19, it may prioritize the measurements on the SSB(s) configured in ssb-ToMeasure-r18 in ssb-ToMeasureAltitudeBasedList-r19. Otherwise (i.e., the UE is within an altitude range indicated by corresponding altitudeRange-r18 and ssb-ToMeasure-r18 is absent in ssb-ToMeasureAltitudeBasedList-r19) it measures on all SS-blocks. When the UE is outside all the altitude ranges indicated by corresponding altitudeRange-r18 (if any) in ssb-ToMeasureAltitudeBasedList-r19, ssb-ToMeasure (without suffix) applies.
If the t-Service of the serving cell is present in SIB19, and if UE supports time-based measurement initiation, the UE shall perform intra-frequency, inter-frequency or inter-RAT measurements before the t-Service, regardless of the distance between UE and the serving cell reference location or whether the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, or Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, The exact time to start measurement before t-Service is up to UE implementation. UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8] regardless of the remaining service time of the serving cell (i.e. time remaining until t-Service).
NOTE 1:	When evaluating the distance between UE and the serving cell reference location, it is up to UE implementation to obtain UE location information.
NOTE 2: In the Earth-moving cell, it is up to UE implementation to maintain a valid serving cell reference location, which is derived based on the serving satellite ephemeris, epochTime and movingReferenceLocation.
Next change
[bookmark: _Toc219326562]5.2.4.12.2	Relaxed measurement criterion
The relaxed measurement criterion for serving cell and neighbouring cell measurement relaxation on MR is fulfilled when:
-	Srxlev > SLP_WUS_RelaxThresholdP_MR, and,
-	Qrxlevmeas_lr > QLP_WUS_RelaxThresholdP_LR, if QLP_WUS_RelaxThresholdP_LR is configured, and,
-	Squal > SLP_WUS_RelaxThresholdQ_MR, if SLP_WUS_RelaxThresholdQ_MR is configured, and
-	Qqualmeas_lr > QLP_WUS_RelaxThresholdQ_LR, if QLP_WUS_RelaxThresholdQ_LR is configured,
Where:
-	Srxlev = current Srxlev value of the serving cell (dB).
-	Squal = current Squal value of the serving cell (dB).
-	Qrxlevmeas_lr = current measured cell RX level value of the serving cell based on LR (RSRP).
-	Qqualmeas_lr = current measured cell quality value of the serving cell based on LR (RSRQ).
-	SLP_WUS_RelaxThresholdP_MR: The Srxlev threshold for the criterion for serving cell and neighbouring cell measurement relaxation based on MR.
-	SLP_WUS_RelaxThresholdQ_MR: The Squal threshold for the criterion for serving cell and neighbouring cell measurement relaxation based on MR.
-	QLP_WUS_RelaxThresholdP_LR: The cell RX level threshold for the criterion for serving cell and neighbouring cell measurement relaxation based on LR.
-	QLP_WUS_RelaxThresholdQ_LR: The cell quality threshold for the criterion for serving cell and neighbouring cell measurement relaxation based on LR.
These thresholds can be configured separately for LR measurements based on LP-SS and LR measurements based on SSB if a cell supports both measurement types as specified in TS 38.331 [3]. SLP_WUS_RelaxThresholdP_MR is the parameter SSearchThresholdP3 or SSearchThresholdP4  in TS 38.331 [3]. SLP_WUS_RelaxThresholdQ_MR is the parameter SSearchThresholdQ3 or SSearchThresholdQ4 in TS 38.331 [3]. QLP_WUS_RelaxThresholdP_LR is the parameter SRSRPThresholdLR or SRSRPThresholdLR2 in TS 38.331 [3]. QLP_WUS_RelaxThresholdQ_LR is the parameter SRSRQThresholdLR or SRSRQThresholdLR2 in TS 38.331 [3]. If UE supports both measurement types and thresholds for both measurement types are configured, it is up to UE implementation to choose LR measurements based on LP-SS or based on SSB for the determination of the relaxed measurement criterion for serving cell and neighbouring cell measurement relaxation on MR.
Next change
[bookmark: _Toc219326564]5.2.4.12.4	Serving cell measurement offloading criterion
The entry condition for serving cell measurement offloading is fulfilled when:
-	Srxlev > SLP_WUS_offloadingEntryThresholdP_MR, and,
-	Qrxlevmeas_lr > QLP_WUS_offloadingEntryThresholdP_LR, if QLP_WUS_offloadingxEntryThresholdP_LR is configured, and,
-	Squal > SLP_WUS_offloadingEntryThresholdQ_MR, if SLP_WUS_offloadingEntryThresholdQ_MR is configured, and
-	Qqualmeas_lr > QLP_WUS_offloadingEntryThresholdQ_LR, if QLP_WUS_offloadingEntryThresholdQ_LR is configured.
The exit condition for serving cell measurement offloading is fulfilled when:
-	Qrxlevmeas_lr < QLP_WUS_offloadingExitThresholdP_LR, or,
-	Qqualmeas_lr < QLP_WUS_offloadingExitThresholdQ_LR, if QLP_WUS_offloadingExitThresholdQ_LR is configured.
Where:
-	Srxlev = current Srxlev value of the serving cell (dB).
-	Squal = current Squal value of the serving cell (dB).
-	Qrxlevmeas_lr= current measured cell RX level value of the serving cell based on LR (RSRP).
-	Qqualmeas _lr = current measured cell quality value of the serving cell based on LR (RSRQ).
-	SLP_WUS_offloadingEntryThresholdP_MR: The Srxlev threshold for entry condition of serving cell measurement offloading based on MR.
-	SLP_WUS_offloadingEntryThresholdQ_MR: The Squal threshold for entry condition of serving cell measurement offloading based on MR.
-	QLP_WUS_offloadingEntryThresholdP_LR: The cell RX level threshold for entry condition of serving cell measurement offloading based on LR.
-	QLP_WUS_offloadingEntryThresholdQ_LR: The cell quality threshold for entry condition of serving cell measurement offloading based on LR.
-	QLP_WUS_offloadingExitThresholdP_LR: The cell RX level threshold for exit condition of serving cell measurement offloading based on LR.
-	QLP_WUS_offloadingExitThresholdQ_LR: The cell quality threshold for exit condition of serving cell measurement offloading based on LR.
These thresholds can be configured separately for LR measurements based on LP-SS and LR measurements based on SSB if a cell supports both measurement types as specified in TS 38.331 [3]. SLP_WUS_offloadingEntryThresholdP_MR is the parameter SSearchThresholdP5 or SSearchThresholdP6  in TS 38.331 [3]. SLP_WUS_offloadingEntryThresholdQ_MR is the parameter SSearchThresholdQ5 or SSearchThresholdQ6 in TS 38.331 [3]. QLP_WUS_offloadingEntryThresholdP_LR is the parameter SRSRPThresholdLR3 or SRSRPThresholdLR4 in TS 38.331 [3]. QLP_WUS_offloadingEntryThresholdQ_LR is the parameter SRSRQThresholdLR3 or SRSRQThresholdLR4 in TS 38.331 [3]. QLP_WUS_offloadingExitThresholdP_LR is the parameter SRSRPThresholdLR5 or SRSRPThresholdLR6 in TS 38.331 [3]. QLP_WUS_offloadingExitThresholdQ_LR is the parameter SRSRQThresholdLR5 or SRSRQThresholdLR6 in TS 38.331 [3]. If UE supports both measurement types and thresholds for both measurement types are configured, it is up to UE implementation to choose LR measurements based on LP-SS or based on SSB for the determination of the entry/exit conditions of serving cell measurement offloading.
Next change
[bookmark: _Toc219326589]7.5.1	Condition for LP-WUS monitoring
The entry condition for LP-WUS monitoring is fulfilled when:
-	Srxlev > SLP_WUS_EntryThresholdP_MR, and,
-	Qrxlevmeas_lr > QLP_WUS_EntryThresholdP_LR, if QLP_WUS_EntryThresholdP_LR is configured, and,
-	Squal > SLP_WUS_EntryThresholdQ_MR, if SLP_WUS_EntryThresholdQ_MR is configured, and
-	Qqualmeas_lr > QLP_WUS_EntryThresholdQ_LR, if QLP_WUS_EntryThresholdQ_LR is configured.
The exit condition for LP-WUS monitoring is fulfilled when:
-	Qrxlevmeas_lr < QLP_WUS_ExitThresholdP_LR or,
-	Qqualmeas_lr < QLP_WUS_ExitThresholdQ_LR, if QLP_WUS_ExitThresholdQ_LR is configured.
Where:
-	Srxlev = current Srxlev value of the serving cell (dB).
-	Squal = current Squal value of the serving cell (dB).
-	Qrxlevmeas_lr= current measured cell RX level value of the serving cell based on LR (RSRP).
-	Qqualmeas_lr = current measured cell quality value of the serving cell based on LR (RSRQ).
-	SLP_WUS_EntryThresholdP_MR: The Srxlev threshold for entry condition of LP-WUS monitoring based on MR.
-	SLP_WUS_EntryThresholdQ_MR: The Squal threshold for entry condition of LP-WUS monitoring based on MR.
-	QLP_WUS_EntryThresholdP_LR: The cell RX level threshold for entry condition of LP-WUS monitoring based on LR.
-	QLP_WUS_EntryThresholdQ_LR: The cell quality threshold for entry condition of LP-WUS monitoring based on LR.
-	QLP_WUS_ExitThresholdP_LR: The cell RX level threshold for exit condition of LP-WUS monitoring based on LR.
-	QLP_WUS_ExitThresholdQ_LR: The cell quality threshold for exit condition of LP-WUS monitoring based on LR.
These thresholds can be configured separately for LR measurements based on LP-SS and LR measurements based on SSB if a cell supports both measurement types as specified in TS 38.331 [3]. SLP_WUS_EntryThresholdP_MR is the parameter SThresholdP1 or SThresholdP2 in TS 38.331 [3]. SLP_WUS_EntryThresholdQ_MR is the parameter SThresholdQ1 or SThresholdQ2 in TS 38.331 [3]. QLP_WUS_EntryThresholdP_LR is the parameter SThresholdP1-LR or SThresholdP3-LR in TS 38.331 [3]. QLP_WUS_EntryThresholdQ_LR is the parameter SThresholdQ1-LR or SThresholdQ3-LR in TS 38.331 [3]. QLP_WUS_ExitThresholdP_LR is the parameter SThresholdP2-LR or SThresholdP4-LR in TS 38.331 [3]. QLP_WUS_ExitThresholdQ_LR is the parameter SThresholdQ2-LR or SThresholdQ4-LR in TS 38.331 [3]. If UE supports both measurement types and thresholds for both measurement types are configured, it is up to UE implementation to choose LR measurements based on LP-SS or based on SSB for the determination of the LP-WUS monitoring entry/exit conditions.
In multi-beam operations, measured cell RX level value and measured cell quality value of the serving cell based on LR is up to UE implementation.
Next change
[bookmark: _Toc219326593]7.6.2	UE_ID based subgrouping
LP-WUS with UE_ID based subgrouping is used in the cell which supports UE_ID based subgrouping for LP-WUS, as described in clause 7.6.0.
If the UE is not configured with a CN assigned subgroup ID for LP-WUS, or if the UE configured with a CN assigned subgroup ID for LP-WUS is in a cell supporting only UE_ID based subgrouping for LP-WUS, the subgroup ID of the UE for LP-WUS is determined by the formula below:
lp-SubgroupID = (floor(UE_ID/(N*Ns*Np)) mod lp-SubgroupsNumForUEID) + (lp-SubgroupsNumPerPO – lp-SubgroupsNumForUEID),
where:
N: number of total paging frames in T, which is the DRX cycle of RRC_IDLE state as specified in clause 7.1
Ns: number of paging occasions for a PF
[bookmark: _GoBack]Np: the number of subgroups for UE_ID based subgrouping in a PO subgroupsNumForUEID for PEI (subgroupsNumForUEID), if broadcasted in system information and UE supports PEI; otherwise, Np is 1
UE_ID: 5G-S-TMSI mod 1048576
lp-SubgroupsNumForUEID and lp-SubgroupsNumPerPO are the subgroup number for UE_ID based subgrouping for LP-WUS and the total subgroup number for LP-WUS, respectively.
In RRC_INACTIVE state with CN configured PTW, the SubgroupID for LP-WUS used outside CN PTW is the same as the SubgroupID used inside CN PTW.
The UE belonging to the subgroup ID monitors its associated LP-WUS as specified in clause 7.5.
End of change
