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	Reason for change:
	1. In NB-IoT the System Information change notifications in RRC_IDLE can also be transmitted on NPDCCH using Direct Indication information, i.e. without associated Paging message.
2. In 5.2.3.2, 5.2.3.2a, in the table entry for Pcompensation the formula needs to be formatted to “Arial, 9pt”. Furthermore, in 5.2.3.2a the references to TS 36.101 can be replaced by [33], and the references to NS-PmaxList, SIB1, SIB3, SIB5 need to be corrected to NS-PmaxList-NB, SIB1-NB, SIB3-NB, SIB5-NB.
3. In 7.3 the part “eDRX,H” in the variable TeDRX,H needs to be set in subscript.


	
	

	Summary of change:
	1. In subclause 6.1 it has been clarified that System Information change notifications in RRC_IDLE can also be transmitted on NPDCCH using Direct Indication information.
2. In 5.2.3.2, 5.2.3.2a, in the table entry for Pcompensation the formula has been formatted to “Arial, 9pt”. Furthermore, in 5.2.3.2a the references to TS 36.101 has been replaced by [33], and the references to NS-PmaxList, SIB1, SIB3, SIB5 have been corrected to NS-PmaxList-NB, SIB1-NB, SIB3-NB, SIB5-NB.
3. In 7.3 the part “eDRX,H” in the variable TeDRX,H has been set in subscript.
Impact Analysis

Impacted functionality

System Information change notifications in RRC_IDLE for NB-IoT.
Inter-operability
For correction #1:

1. If the network is implemented according to the CR and the UE is not then the NB-IoT UE may not receive System Information change notifications in RRC_IDLE on NPDCCH using Direct Indication information.
2. If the UE is implemented according to the CR and the network is not then there are no interoperability issues.
For the corrections #2 and #3 there are no interoperability issues.


	
	

	Consequences if not approved:
	Specification of system information change notifications in RRC_IDLE for NB-IoT remains incomplete.
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5.2.3.2
Cell Selection Criterion

For NB-IoT the cell selection criterion is defined in sub-clause 5.2.3.2.a.

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 [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 [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)


For the UE in enhanced coverage, coverage specific values Qrxlevmin_CE and Qqualmin_CE are only applied for the suitability check in enhanced coverage (i.e. not used for measurement and reselection thresholds).
5.2.3.2a
Cell Selection Criterion for NB-IoT

The cell selection criterion S is fulfilled when:

	Srxlev > 0  AND  Squal > 0


where:
	Srxlev = Qrxlevmeas – Qrxlevmin – Pcompensation - Qoffsettemp
Squal = Qqualmeas – Qqualmin - 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)

	Pcompensation 
	If the UE supports the additionalPmax in the NS-PmaxList-NB, if present, in SIB1-NB, SIB3-NB and SIB5-NB:
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 [33]. PEMAX1 and PEMAX2 are obtained from the p-Max and the NS-PmaxList respectively in SIB1-NB, SIB3-NB and SIB5-NB 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 [33]


Next change
6.1
Reception of system information

The NAS is informed if the cell selection and reselection results in changes in the received NAS system information.

The UE shall monitor the Paging Occasions (POs) as described in chapter 7.1 to receive System Information change notifications in RRC_IDLE. Changes in the system information are indicated by the network using a Paging message or Direct Indication information on MPDCCH and NPDCCH respectively. When the Paging message or Direct Indication information indicates system information changes then the UE shall re-acquire the concerned system information, as specified in [3].
Next change
7.3
Paging in extended DRX
The UE may be configured by upper layers with an extended DRX (eDRX) cycle TeDRX. The UE may operate in extended DRX only if the cell indicates support for eDRX in System Information.

If the UE is configured with a TeDRX cycle of 512 radio frames, it monitors POs as defined in 7.1 with parameter T = 512. Otherwise, a UE configured with eDRX monitors POs as defined in 7.1 (i.e, based on the upper layer configured DRX value and a default DRX value determined in 7.1), during a periodic Paging Time Window (PTW) configured for the UE or until a paging message including the UE’s NAS identity is received for the UE during the PTW, whichever is earlier. The PTW is UE-specific and is determined by a Paging Hyperframe (PH), a starting position within the PH (PTW_start) and an ending position (PTW_end). PH, PTW_start and PTW_end are given by the following formulae:

The PH is the H-SFN satisfying the following equation:

H-SFN mod TeDRX,H= (UE_ID mod TeDRX,H), where

-
UE_ID: IMSI mod 1024

-
T eDRX,H  : eDRX cycle of the UE in Hyper-frames, (TeDRX,H =1, 2, …, 256 Hyper-frames) (for NB-IoT, TeDRX,H =2, …, 1024 Hyper-frames) and configured by upper layers.

PTW_start denotes the first radio frame of the PH that is part the PTW and has SFN satisfying the following equation:

SFN = 256* ieDRX, where

-
ieDRX = floor(UE_ID/TeDRX,H) mod 4

PTW_end is the last radio frame of the PTW and has SFN satisfying the following equation:

SFN = (PTW_start + L*100 - 1) mod 1024, where

-
L = Paging Time Window length (in seconds) configured by upper layers
End
