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	Reason for change:
	In TS36.304, it is defined that the BL UE supporting EC first performs the S-criteria for normal coverage and if it is not satisfied, performs the S-criteria for coverage enhancement.

Assuming a cell supporting normal coverage and deep coverage level (i.e. supporting CE Mode B UE in RRC_CONNECTED): the S-criteria of the cell for coverage enhancement will be set for deep coverage and the S-criteria of the cell for normal coverage is set to not compensating for 1 RX antenna (i.e. not including shallow coverage enhancement case).  

A UE that supports only shallow coverage enhancement (i.e. supporting only CE Mode A in RRC_CONNECTED) considers the cell as suitable because it satisfies the S-criteria for coverage enhancement. If the UE is in deep coverage of the cell, the UE will not be able to access the cell as the random access will fail even though the cell is suitable. 
To prevent such UE for getting stucked in the cell, it is proposed to introduce a new S-criterion for CE Mode B.


	
	

	Summary of change:
	A new S criterion for enhanced coverage is introduced and applies only for BL UEs and UEs in CE supporting CE Mode B. The existing S criterion for enhanced coverage is for all BL UEs and UEs in CE if the new S-criterion for enhanced coverage is not broadcast. If the new S-criterion for enhanced coverage is broadcast, BL UEs and UEs in CE supporting CE Mode B applies this for suitability check.

Impact Analysis

Impacted functionality

1. Cell reselection of BL/CE UE supporting CE mode B 
Inter-operability

2. If network implements this change and broadcast the cellSelectionInfoCE1 in SystemInformationBlockType1-BR and UE supporting CE Mode B does not, it may not be able to camp on the cell.

3. If network implements this change and UE supporting only CE Mode A does not, there is no impact.
4. If network does not implement this change and UE supporting CE Mode B   does, it has no impact.

5. If network does not implement this change and UE supporting only CE Mode A does, it may not be able to access the cell if the cell supports CE Mode B and the UE is in CE Mode B coverage.

	
	

	Consequences if not approved:
	BL/CE UE supporting only CE mode A may get stuck in a cell that it can’t receive paging and access the cell. 
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1st Change
5.2.3.2
Cell Selection Criterion
For NB-IoT the cell selection criterion is defined in sub-clause 5.2.3.2a.
The cell selection criterion S in normal coverage is fulfilled when:

	Srxlev > 0  AND  Squal > 0


where: 
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp


where:
	Srxlev
	Cell selection RX level value (dB)

	Squal
	Cell selection quality value (dB)

	Qoffsettemp
	Offset temporarily applied to a cell as specified in [3] (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP)

	Qqualmeas
	Measured cell quality value (RSRQ)

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Qqualmin
	Minimum required quality level in the cell (dB)

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Qqualminoffset
	Offset to the signalled Qqualmin taken into account in the Squal evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Pcompensation 
	If the UE supports the additionalPmax in the NS-PmaxList, if present, in SIB1, SIB3 and SIB5:

max(PEMAX1 –PPowerClass, 0) – (min(PEMAX2, PPowerClass) – min(PEMAX1, PPowerClass)) (dB);

else:

max(PEMAX1 –PPowerClass, 0) (dB)

	PEMAX1, PEMAX2
	Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in TS 36.101 [33]. PEMAX1 and PEMAX2 are obtained from the p-Max and the NS-PmaxList respectively in SIB1, SIB3 and SIB5 as specified in TS 36.331 [3].

	PPowerClass
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in TS 36.101 [33]


The signalled values Qrxlevminoffset and Qqualminoffset are only applied when a cell is evaluated for cell selection as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]. During this periodic search for higher priority PLMN the UE may check the S criteria of a cell using parameter values stored from a different cell of this higher priority PLMN.
If cell selection criterion S in normal coverage is not fulfilled for a cell, UE shall consider itself to be in enhanced coverage if the cell selection criterion S for enhanced coverage is fulfilled, where:

	Qrxlevmin
	UE applies coverage specific value Qrxlevmin_CE (dBm)

	Qqualmin
	UE applies coverage specific value Qqualmin_CE (dB)


If cell selection criterion S in normal coverage is not fulfilled for a cell and UE does not consider itself in enhanced coverage based on coverage specific values Qrxlevmin_CE and Qqualmin_CE, UE shall consider itself to be in enhanced coverage if UE supports CE Mode B and the cell selection criterion S for enhanced coverage is fulfilled, where:

	Qrxlevmin
	UE applies coverage specific value Qrxlevmin_CE1 (dBm)

	Qqualmin
	UE applies coverage specific value Qqualmin_CE1 (dB)


For the UE in enhanced coverage, coverage specific values Qrxlevmin_CE and Qqualmin_CE (or Qrxlevmin_CE1 and Qqualmin_CE1)  are only applied for the suitability check in enhanced coverage (i.e. not used for measurement and reselection thresholds).
2nd  Change
5.2.4.7

Cell reselection parameters in system information broadcasts
Cell reselection parameters are broadcast in system information and are read from the serving cell as follows:
cellReselectionPriority

This specifies the absolute priority for E-UTRAN frequeny or UTRAN frequency or group of GERAN frequencies or band class of CDMA2000 HRPD or band class of CDMA2000 1xRTT.

cellReselectionSubPriority

This specifies the fractional priority value added to cellReselectionPriority for E-UTRAN frequency.
Qoffsets,n
This specifies the offset between the two cells.

Qoffsetfrequency
Frequency specific offset for equal priority E-UTRAN frequencies.

Qoffsettemp
This specifies the additional offset to be used for cell selection and re-selection. It is temporarily used in case the RRC Connection Establishment fails on the cell as specified in [3].

Qhyst
This specifies the hysteresis value for ranking criteria.

Qqualmin
This specifies the minimum required quality level in the cell in dB.

Qqualmin_CE, Qqualmin_CE1
This specifies the coverage specific minimum required quality level in the cell in dB.
Qrxlevmin
This specifies the minimum required Rx level in the cell in dBm.

Qrxlevmin_CE, Qrxlevmin_CE1
This specifies the coverage specific minimum required Rx level in the cell in dBm.
RedistributionFactorFreq

This specifies the redistribution factor for a neighbour E-UTRAN frequency.

RedistributionFactorCell

This specifies the redistribution factor for a neighbour E-UTRAN cell.

RedistributionFactorServing

This specifies the redistribution factor for serving cell or serving frequency.
TreselectionRAT
This specifies the cell reselection timer value. For each target E-UTRA frequency and for each RAT (other than E-UTRA) a specific value for the cell reselection timer is defined, which is applicable when evaluating reselection within E-UTRAN or towards other RAT (i.e. TreselectionRAT for E-UTRAN is TreselectionEUTRA, for UTRAN TreselectionUTRA for GERAN TreselectionGERA, for TreselectionCDMA_HRPD, and for TreselectionCDMA_1xRTT). For NB-IoT intra-frequency and inter-frequency specific values for the cell reselection timer are defined, which are applicable when evaluating reselection within NB-IoT.

Note: 
TreselectionRAT is not sent on system information, but used in reselection rules by the UE for each RAT.

TreselectionEUTRA_ CE
This specifies the cell reselection timer value TreselectionRAT for E-UTRAN when a neighbour cell is evaluated for camping in enhanced coverage. The parameter can be set per E-UTRAN frequency.
TreselectionEUTRA

This specifies the cell reselection timer value TreselectionRAT for E-UTRAN. The parameter can be set per E-UTRAN frequency [3]. 

TreselectionNB-IoT_Intra
This specifies the intra-frequency cell reselection timer value TreselectionRAT for NB-IoT.TreselectionNB-IoT_Inter

This specifies the inter-frequency cell reselection timer value TreselectionRAT for NB-IoT.
TreselectionUTRA

This specifies the cell reselection timer value TreselectionRAT for UTRAN.
TreselectionGERA

This specifies the cell reselection timer value TreselectionRAT for GERAN.

TreselectionCDMA_HRPD
This specifies the cell reselection timer value TreselectionRAT for CDMA HRPD.
TreselectionCDMA_1xRTT

This specifies the cell reselection timer value TreselectionRAT for CDMA 1xRTT.
ThreshX, HighP

This specifies the Srxlev threshold (in dB) used by the UE when reselecting towards a higher priority RAT/ frequency than the current serving frequency. Each frequency of E-UTRAN and UTRAN, each group of GERAN frequencies, each band class of CDMA2000 HRPD and CDMA2000 1xRTT might have a specific threshold.

ThreshX, HighQ
This specifies the Squal threshold (in dB) used by the UE when reselecting towards a higher priority RAT/ frequency than the current serving frequency. Each frequency of E-UTRAN and UTRAN FDD might have a specific threshold.

ThreshX, LowP
This specifies the Srxlev threshold (in dB) used by the UE when reselecting towards a lower priority RAT/ frequency than the current serving frequency. Each frequency of E-UTRAN and UTRAN, each group of GERAN frequencies, each band class of CDMA2000 HRPD and CDMA2000 1xRTT might have a specific threshold.
ThreshX, LowQ

This specifies the Squal threshold (in dB) used by the UE when reselecting towards a lower priority RAT/ frequency than the current serving frequency. Each frequency of E-UTRAN and UTRAN FDD might have a specific threshold.
ThreshServing, LowP

This specifies the Srxlev threshold (in dB) used by the UE on the serving cell when reselecting towards a lower priority RAT/ frequency.
ThreshServing, LowQ

This specifies the Squal threshold (in dB) used by the UE on the serving cell when reselecting towards a lower priority RAT/ frequency.
SIntraSearchP
This specifies the Srxlev threshold (in dB) for intra-frequency measurements.
SIntraSearchQ
This specifies the Squal threshold (in dB) for intra-frequency measurements.
SnonIntraSearchP
This specifies the Srxlev threshold (in dB) for E-UTRAN inter-frequency and inter-RAT measurements.
SnonIntraSearchQ
This specifies the Squal threshold (in dB) for E-UTRAN inter-frequency and inter-RAT measurements.
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