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	Reason for change:
	In Rel-9, with the introduction of extended bands for E-UTRA, the MFBI signaling should be able to signal both legacy bands and extended bands which overlap with the signaled frequency.

However, in SIB5, such signaling has a few ambiguities so the UE may not correctly derive the sequence of the overlapping bands in the MFBI list.

In addition, the MFBI signaling for UTRA neighbor frequency list in SIB6 is not clear, so the UE may not map the signaled UTRA frequency to its MFBI list, if any.

	
	

	Summary of change:
	It’s clarified in SIB5 how the network should give the signaling to allow the UE correctly build the overlapping band list, including, i.e. if E-UTRAN includes multiBandInfoList-v9e0 it includes the same number of entries, and listed in the same order, as in multiBandInfoList (i.e. without suffix)
In SIB6, it’s clarified that network should ensure the one-to-one mapping between UTRA frequencies and their MFBI lists.
Impact analysis

Impacted functionality:
Multiple Frequency Band Indicator for inter-frequency carrier list and UTRA frequency list
Inter-operability: 

· If the network is implemented according to the CR and the UE is not, there will be an inter-operability problem as the UE may not prioritize the overlapping E-UTRA and UTRA bands of a neighbor frequency expected by the network. 

· If the network is implemented according to the CR and the UE is not, there will be an inter-operability problem as the UE may not prioritize the overlapping E-UTRA and UTRA bands of a neighbor frequency expected by the network.
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	The current 36.331 signaling is not able to allow the UE find the correct overlapping band to camp on.
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	Other comments:
	


–
SystemInformationBlockType5

The IE SystemInformationBlockType5 contains information relevant only for inter-frequency cell re-selection i.e. information about other E‑UTRA frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
SystemInformationBlockType5 information element
-- ASN1START

SystemInformationBlockType5 ::=

SEQUENCE {


interFreqCarrierFreqList


InterFreqCarrierFreqList,


...,


lateNonCriticalExtension



OCTET STRING
(CONTAINING SystemInformationBlockType5-v8h0-IEs)



OPTIONAL

}

SystemInformationBlockType5-v8h0-IEs ::=
SEQUENCE {


interFreqCarrierFreqList-v8h0 SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v8h0



 OPTIONAL,
-- Need OP


nonCriticalExtension


SystemInformationBlockType5-v9e0-IEs
OPTIONAL

}

SystemInformationBlockType5-v9e0-IEs ::=
SEQUENCE {


interFreqCarrierFreqList-v9e0
SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v9e0



OPTIONAL,
-- Need OR


nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

InterFreqCarrierFreqList ::=

SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo

InterFreqCarrierFreqInfo ::=
SEQUENCE {


dl-CarrierFreq





ARFCN-ValueEUTRA,


q-RxLevMin






Q-RxLevMin,


p-Max







P-Max






OPTIONAL,

-- Need OP


t-ReselectionEUTRA




T-Reselection,


t-ReselectionEUTRA-SF



SpeedStateScaleFactors


OPTIONAL,

-- Need OP


threshX-High





ReselectionThreshold,


threshX-Low






ReselectionThreshold,


allowedMeasBandwidth



AllowedMeasBandwidth,


presenceAntennaPort1



PresenceAntennaPort1,


cellReselectionPriority



CellReselectionPriority


OPTIONAL,

-- Need OP


neighCellConfig





NeighCellConfig,


q-OffsetFreq





Q-OffsetRange




DEFAULT dB0,


interFreqNeighCellList



InterFreqNeighCellList


OPTIONAL, 

-- Need OR


interFreqBlackCellList



InterFreqBlackCellList


OPTIONAL, 

-- Need OR


...,


[[
q-QualMin-r9




Q-QualMin-r9




OPTIONAL,

-- Need OP



threshX-Q-r9




SEQUENCE {




threshX-HighQ-r9



ReselectionThresholdQ-r9,




threshX-LowQ-r9




ReselectionThresholdQ-r9



}















OPTIONAL

-- Cond RSRQ


]],


[[
q-QualMinWB-r11




Q-QualMin-r9




OPTIONAL
-- Cond WB-RSRQ


]]

}

InterFreqCarrierFreqInfo-v8h0 ::=

SEQUENCE {


multiBandInfoList




MultiBandInfoList



OPTIONAL
-- Need OR

}

InterFreqCarrierFreqInfo-v9e0 ::=
SEQUENCE {


dl-CarrierFreq-v9e0




ARFCN-ValueEUTRA-v9e0
OPTIONAL,
-- Cond dl-FreqMax


multiBandInfoList-v9e0



MultiBandInfoList-v9e0
OPTIONAL
-- Need OR

}

InterFreqNeighCellList ::=


SEQUENCE (SIZE (1..maxCellInter)) OF InterFreqNeighCellInfo

InterFreqNeighCellInfo ::=


SEQUENCE {


physCellId






PhysCellId,


q-OffsetCell





Q-OffsetRange

}

InterFreqBlackCellList ::=


SEQUENCE (SIZE (1..maxCellBlack)) OF PhysCellIdRange

-- ASN1STOP

	SystemInformationBlockType5 field descriptions

	interFreqBlackCellList
List of blacklisted inter-frequency neighbouring cells.

	interFreqCarrierFreqList

List of neighbouring inter-frequencies. E-UTRAN does not configure more than one entry for the same physical frequency regardless of the E-ARFCN used to indicate this. If E-UTRAN includes interFreqCarrierFreqList-v8h0 and/ or interFreqCarrierFreqList-v9e0 it includes the same number of entries, and listed in the same order, as in interFreqCarrierFreqList (i.e. without suffix).

	interFreqNeighCellList
List of inter-frequency neighbouring cells with specific cell re-selection parameters.

	multiBandInfoList
Indicates the list of frequency bands in addition to the band represented by dl-CarrierFreq for which cell reselection parameters are common. E-UTRAN indicates at most maxMultiBands frequency bands (i.e. the total number of entries across both multiBandInfoList and multiBandInfoList-v9e0 is below this limit). If E-UTRAN includes multiBandInfoList-v9e0 it includes the same number of entries, and listed in the same order, as in multiBandInfoList (i.e. without suffix).

	p-Max
Value applicable for the neighbouring E-UTRA cells on this carrier frequency. If absent the UE applies the maximum power according to the UE capability.

	q-OffsetCell
Parameter “Qoffsets,n” in TS 36.304 [4].

	q-OffsetFreq
Parameter “Qoffsetfrequency” in TS 36.304 [4].

	q-QualMin
Parameter “Qqualmin” in TS 36.304 [4]. If the field is not present, the UE applies the (default) value of negative infinity for Qqualmin.

	q-QualMinWB
If this field is present, the UE shall, when performing RSRQ measurements, use a wider bandwidth in accordance with TS 36.133 [16] and apply the value of this field for the parameter “Qqualmin” in TS 36.304 [4]. Otherwise, the UE applies the value of q-Qualmin instead.

	threshX-High
Parameter “ThreshX, HighP” in TS 36.304 [4].

	threshX-HighQ
Parameter “ThreshX, HighQ” in TS 36.304 [4].

	threshX-Low
Parameter “ThreshX, LowP” in TS 36.304 [4].

	threshX-LowQ
Parameter “ThreshX, LowQ” in TS 36.304 [4].

	t-ReselectionEUTRA
Parameter “TreselectionEUTRA” in TS 36.304 [4].

	t-ReselectionEUTRA-SF
Parameter “Speed dependent ScalingFactor for TreselectionEUTRA” in TS 36.304 [4]. If the field is not present, the UE behaviour is specified in TS 36.304 [4].


	Conditional presence
	Explanation

	dl-FreqMax
	The field is mandatory present if, for the corresponding entry in InterFreqCarrierFreqList (i.e. without suffix), dl-CarrierFreq (i.e. without suffix) is set to maxEARFCN. Otherwise the field is not present.

	RSRQ
	The field is mandatory present if threshServingLowQ is present in systemInformationBlockType3; otherwise it is not present.

	WB-RSRQ
	The field is optionally present, need OP if the measurement bandwidth indicated by allowedMeasBandwidth is 50 resource blocks or larger; otherwise it is not present.


–
SystemInformationBlockType6

The IE SystemInformationBlockType6 contains information relevant only for inter-RAT cell re-selection i.e. information about UTRA frequencies and UTRA neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency.

SystemInformationBlockType6 information element
-- ASN1START

SystemInformationBlockType6 ::=

SEQUENCE {


carrierFreqListUTRA-FDD



CarrierFreqListUTRA-FDD


OPTIONAL, 

-- Need OR


carrierFreqListUTRA-TDD



CarrierFreqListUTRA-TDD


OPTIONAL, 

-- Need OR


t-ReselectionUTRA




T-Reselection,


t-ReselectionUTRA-SF



SpeedStateScaleFactors


OPTIONAL,

-- Need OP

...,


lateNonCriticalExtension


OCTET STRING
(CONTAINING SystemInformationBlockType6-v8h0-IEs)




OPTIONAL

}

SystemInformationBlockType6-v8h0-IEs ::=
SEQUENCE {


carrierFreqListUTRA-FDD-v8h0 SEQUENCE (SIZE (1..maxUTRA-FDD-Carrier)) OF CarrierFreqInfoUTRA-FDD-v8h0 OPTIONAL,
-- Cond UTRA-FDD


nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

CarrierFreqListUTRA-FDD ::=

SEQUENCE (SIZE (1..maxUTRA-FDD-Carrier)) OF CarrierFreqUTRA-FDD 

CarrierFreqUTRA-FDD ::=



SEQUENCE {


carrierFreq






ARFCN-ValueUTRA,


cellReselectionPriority



CellReselectionPriority


OPTIONAL, 

-- Need OP


threshX-High





ReselectionThreshold,


threshX-Low






ReselectionThreshold,


q-RxLevMin






INTEGER (-60..-13),


p-MaxUTRA






INTEGER (-50..33),


q-QualMin






INTEGER (-24..0),


...,


[[
threshX-Q-r9




SEQUENCE {




threshX-HighQ-r9



ReselectionThresholdQ-r9,




threshX-LowQ-r9




ReselectionThresholdQ-r9



}















OPTIONAL

-- Cond RSRQ


]]

}

CarrierFreqInfoUTRA-FDD-v8h0 ::=


SEQUENCE {


multiBandInfoList




SEQUENCE (SIZE (1..maxMultiBands)) OF FreqBandIndicator-UTRA-FDD



OPTIONAL
-- Need OR

}

CarrierFreqListUTRA-TDD ::=

SEQUENCE (SIZE (1..maxUTRA-TDD-Carrier)) OF CarrierFreqUTRA-TDD 

CarrierFreqUTRA-TDD ::=



SEQUENCE {


carrierFreq






ARFCN-ValueUTRA,


cellReselectionPriority



CellReselectionPriority


OPTIONAL, 

-- Need OP


threshX-High





ReselectionThreshold,


threshX-Low






ReselectionThreshold,


q-RxLevMin






INTEGER (-60..-13),


p-MaxUTRA






INTEGER (-50..33),


...

}

FreqBandIndicator-UTRA-FDD ::=



INTEGER (1..86)

-- ASN1STOP

	SystemInformationBlockType6 field descriptions

	carrierFreqListUTRA-FDD
List of carrier frequencies of UTRA FDD. E-UTRAN does not configure more than one entry for the same physical frequency regardless of the ARFCN used to indicate this.

	carrierFreqListUTRA-FDD-v8h0
E-UTRAN includes the same number of entries and lists them as the same order in carrierFreqListUTRA-FDD and carrierFreqListUTRA-FDD-v8h0.

	carrierFreqListUTRA-TDD
List of carrier frequencies of UTRA TDD. E-UTRAN does not configure more than one entry for the same physical frequency regardless of the ARFCN used to indicate this.

	multiBandInfoList
Indicates the list of  frequency bands in addition to the band represented by carrierFreq in the CarrierFreqUTRA-FDD for which UTRA cell reselection parameters are common.

	p-MaxUTRA
The maximum allowed transmission power on the (uplink) carrier frequency, see TS 25.304 [40]. In dBm

	q-QualMin
Parameter “Qqualmin” in TS 25.304 [40]. Actual value = IE value [dB].

	q-RxLevMin
Parameter “Qrxlevmin” in TS 25.304 [40]. Actual value = IE value * 2+1 [dBm].

	t-ReselectionUTRA
Parameter “TreselectionUTRAN” in TS 36.304 [4].

	t-ReselectionUTRA-SF
Parameter “Speed dependent ScalingFactor for TreselectionUTRA” in TS 36.304 [4]. If the field is not present, the UE behaviour is specified in TS 36.304 [4].

	threshX-High
Parameter “ThreshX, HighP” in TS 36.304 [4].

	threshX-HighQ
Parameter “ThreshX, HighQ” in TS 36.304 [4].

	threshX-Low
 Parameter “ThreshX, LowP” in TS 36.304 [4].

	threshX-LowQ
 Parameter “ThreshX, LowQ” in TS 36.304 [4].


	Conditional presence
	Explanation

	RSRQ
	The field is mandatory present if the threshServingLowQ is present in systemInformationBlockType3; otherwise it is not present.

	UTRA-FDD
	The field is optionally present, need OR, if the carrierFreqListUTRA-FDD is present. Otherwise it is not present.


