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Introduction 

E-UTRAN also support the speed dependent handling of cell reselection parameters, similar to UMTS. This is already defined in TS 36.304 and the addition of Scaling Factors for the different Treselection parameters and Qhyst have been in principle agreed in the last RAN2 meeting [R2-083771].
2

Discussion and Proposal
In order to finalise TS 36.331 it is suggested to agree on the following changes to allows the speed dependent scaling of Treselection and Qhyst for the different mobility states. Basic assumption is that in normal mobility state no scaling is applied and parameters should be differently scaled for medium and high mobility state.

Proposal: It is proposed to agree on the changes below.
START OF MODIFICATION
–
SystemInformationBlockType3

The IE SystemInformationBlockType3 contains cell re-selection information common for intra-frequency, inter-frequency and/or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighbouring cell related.

SystemInformationBlockType3 information element
-- ASN1START

SystemInformationBlockType3 ::=

SEQUENCE {


cellReselectionInfoCommon


SEQUENCE {



q-Hyst







ENUMERATED {













dB0, dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,













dB12, dB14, dB16, dB18, dB20, dB22, dB24},






speedDependentReselection


SEQUENCE {




mobilityStateParameters



MobilityStateParameters,




speedDependentScalingParameters

SEQUENCE {




n-CR-M







INTERGER (1..16)

OPTIONAL,




n-CR-H







INTERGER (1..16) 

OPTIONAL,




t-CRmax







ENUMERATED (s30, s60, s120, s180, s240, spare, spare, spare) 


OPTIONAL,




t-CRmax-Hyst 





ENUMERATED (s30, s60, s120, s180, s240, spare, spare, spare) 


OPTIONAL,

},









}















OPTIONAL,



speedDependentScalingFactorMediumMobility-q-Hyst
ENUMERATED (db-6, dB-4, db-2, db0, db2, db4, db6, spare)

OPTIONAL,


speedDependentScalingFactorHighMobility-q-Hyst
ENUMERATED (db-6, dB-4, db-2, db0, db2, db4, db6, spare)

OPTIONAL,



sameRefSignalsInNeighbour


BOOLEAN,



neighbourCellConfiguration


BIT STRING (SIZE (2))


},


cellReselectionServingFreqInfo

SEQUENCE {



s-NonIntraSearch




INTEGER (-70..-22)


OPTIONAL,



threshServingLow




INTEGER (-70..-22),



cellReselectionPriority



INTEGER (0..7)



OPTIONAL


},




















-- need FFS

intraFreqCellReselectionInfo

SEQUENCE {



s-IntraSearch





INTEGER (-70..-22)


OPTIONAL,



measurementBandwidth



MeasurementBandwidth

OPTIONAL

-- Need OP


},


...

}

-- ASN1STOP

Editor's note:
The extension mechanisms in this system information block are FFS.

	SystemInformationBlockType3 field descriptions

	cellReselectionInfoCommon

Cell re-selection information common for cells, e.g. Ssearch

	q-Hyst

Value q-Hyst in dB. Value dB1 corresponds to 1 dB, dB2 corresponds to 2 dB and so on.

	


	n-CR-M

This specifies the maximum number of cell reselections to enter medium mobility state.

	n-CR-H

This specifies the maximum number of cell reselections to enter high mobility state.

	t-CRmax

This specifies the duration for evaluating allowed amount of cell reselection(s). In seconds.

	t-CRmax-Hyst

This specifies the additional time period before the UE can enter normal-mobility. In seconds.

	speedDependentScalingFactorMediumMobility-q-Hyst
Additional hysteresis apllied in Medium Mobility state to Q-hyst. In db. Value db-6 corresponds to -6dB, db-4 corresponds to -4dB and so on.

	speedDependentScalingFactorHighMobility-q-Hyst
Additional hysteresis apllied in High Mobility state to Q-hyst. In db. Value db-6 corresponds to -6dB, db-4 corresponds to -4dB and so on.

	s-IntraSearch 

Actual value s-IntraSearch = IE value * 2  

In dB

	sameRefSignalsInNeighbour

Valid only in TDD operation [RAN1 spec; FFS].

If TRUE: the UE may assume that the same reference signals are available in neighbour cells as in serving cell.

	neighbourCellConfiguration

Provides information related to MBSFN and TDD UL:DL configuration of neighbour cells

00: Not all neighbour cells have the same MBSFN subframe allocation as serving cell

10: All neighbour cells have same MBSFN subframe allocation as the serving cell

01: No MBSFN subframes are present in all neighbour cells

11: Different UL/DL allocation in neighbouring cells for TDD compared to the serving cell

	servingFreqCellReselectionInfo 



	s-NonIntraSearch 

Actual value s-NonIntraSearch = IE value * 2

In dB

	threshServingLow 

Actual value threshServingLow = IE value * 2

In dB

	cellReselectionPriority 

Absolute priority of the serving layer (0 means: lowest priority)

	intraFreqcellReselectionInfo



	s-IntraSearch 

Actual value s-IntraSearch = IE value * 2  

In dB

	measurementBandwidth

Measurement bandwidth information common for all neighbouring cells. If absent, the value represented by the dl-SystemBandwidth included in MasterInformationBlock applies (FFS) 

	


–
SystemInformationBlockType4

The IE SystemInformationBlockType4 contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The IE includes cells with specific re-selection parameters as well as blacklisted cells.
SystemInformationBlockType4 information element
-- ASN1START

SystemInformationBlockType4 ::=

SEQUENCE {


intraFreqNeighbouringCellList

IntraFreqNeighbouringCellList

OPTIONAL,


intraFreqBlacklistedCellList

IntraFreqBlacklistedCellList

OPTIONAL,


t-ReselectionEUTRAN




INTEGER (0..7),

speedDependentScalingFactorMediumMobility-t-ReselectionEUTRAN


ENUMERATED (0.25, 0.5, 0.75, 1.0)

OPTIONAL,

speedDependentScalingFactorHighMobility-t-ReselectionEUTRAN



ENUMERATED (0.25, 0.5, 0.75, 1.0) 
OPTIONAL,
...

}

IntraFreqNeighbouringCellList ::=

SEQUENCE (SIZE (1..maxCellIntra)) OF SEQUENCE {


physicalCellIdentity




PhysicalCellIdentity,


q-OffsetCell






ENUMERATED {













dB-24, dB-22, dB-20, dB-18, dB-16, dB-14,













dB-12, dB-10, dB-8, dB-6, dB-5, dB-4, dB-3,













dB-2, dB-1, dB0, dB1, dB2, dB3, dB4, dB5,













dB6, dB8, dB10, dB12, dB14, dB16, dB18,













dB20, dB22, dB24, spare}

}

IntraFreqBlacklistedCellList ::=

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



physicalCellIdentity



PhysicalCellIdentity

}

-- ASN1STOP

Editor's note:
The extension mechanisms in this system information block are FFS.

	SystemInformationBlockType4 field descriptions

	intraFreqNeighbouringCellList

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

	t-ReselectionEUTRAN

Cell reselection timer value TreselectionRAT for E-UTRAN. In seconds

	speedDependentScalingFactorMediumMobility-t-ReselectionEUTRAN
The IE t-ReselectionEUTRAN is multiplied with this factor if the UE is in Medium Mobility state.

	speedDependentScalingFactorHighMobility-t-ReselectionEUTRAN
The IE t-ReselectionEUTRAN is multiplied with this factor if the UE is in High Mobility state.

	q-OffsetCell 

The value in dB. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

	intraFreqBlacklistedCellList 

List of blacklisted intra-frequency neighbouring cells


–
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

t-ReselectionEUTRAN




INTEGER (0..7),

speedDependentScalingFactorMediumMobility-t-ReselectionEUTRAN
ENUMERATED (0.25, 0.5, 0.75, 1.0) 

OPTIONAL,

speedDependentScalingFactorHighMobility-t-ReselectionEUTRAN

ENUMERATED (0.25, 0.5, 0.75, 1.0) 

OPTIONAL,

,


...

}

InterFreqCarrierFreqList ::=

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


eutra-CarrierFreq




EUTRA-DL-CarrierFreq,


threshX-High





INTEGER (-70..-22),


threshX-Low






INTEGER (-70..-22),


measurementBandwidth



MeasurementBandwidth,


cellReselectionPriority



INTEGER (0..7)





OPTIONAL,


q-OffsetFreq





ENUMERATED {












dB-24, dB-22, dB-20, dB-18, dB-16, dB-14, 












dB-12, dB-10, dB-8, dB-6, dB-5, dB-4, dB-3, 












dB-2, dB-1, dB0, dB1, dB2, dB3, dB4, dB5, 












dB6, dB8, dB10, dB12, dB14, dB16, dB18, 












dB20, dB22, dB24, spare}




DEFAULT dB0,


interFreqNeighbouringCellList

InterFreqNeighbouringCellList
OPTIONAL,


interFreqBlacklistedCellList

InterFreqBlacklistedCellList
OPTIONAL

}

InterFreqNeighbouringCellList ::=
SEQUENCE (SIZE (1..maxCellInter)) OF SEQUENCE {


physicalCellIdentity



PhysicalCellIdentity,


q-OffsetCell





INTEGER (-15..15)

}

InterFreqBlacklistedCellList ::=
SEQUENCE (SIZE (1..maxCellBlack)) OF SEQUENCE {


physicalCellIdentity



PhysicalCellIdentity

}

-- ASN1STOP

Editor's note:
The extension mechanisms in this system information block are FFS.

	SystemInformationBlockType5 field descriptions

	t-ReselectionEUTRAN

Cell reselection timer value TreselectionRAT for E-UTRAN. In seconds

	speedDependentScalingFactorMediumMobility-t-ReselectionEUTRAN
The IE t-ReselectionEUTRAN is multiplied with this factor if the UE is in Medium Mobility state.

	speedDependentScalingFactorHighMobility-t-ReselectionEUTRAN
The IE t-ReselectionEUTRAN is multiplied with this factor if the UE is in High Mobility state.

	threshX-High 

Parameter "Thresx,high" [36.304]. Actual value in dBm = IE value * 2.

	threshX-Low 

Parameter "Thresx,low" [36.304]. Actual value in dBm = IE value * 2.

	measurementBandwidth

Measurement bandwidth common for all neighbouring cells on the frequency.

	cellReselectionPriority

Absolute priority of the E-UTRA carrier frequency (0 means: lowest priority)

	q-OffsetFreq 

The value q-OffsetFreq in dB. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

	interFreqNeighbouringCellList

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

	q-OffsetCell 

Actual value q-OffsetCell = IE value * 2.

In dB

	interFreqBlacklistedCellList 

List of blacklisted inter-frequency neighbouring cells


–
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 as well as cell specific re-selection parameters.

Editor's note:
In accordance with TS 36.300, cell specific parameters are not included in this SIB.

SystemInformationBlockType6 information element
-- ASN1START

SystemInformationBlockType6 ::=

SEQUENCE {


utra-FDD-CarrierFreqList


UTRA-FDD-CarrierFreqList
OPTIONAL,


utra-TDD-CarrierFreqList


UTRA-TDD-CarrierFreqList
OPTIONAL,


t-ReselectionUTRA




INTEGER (0..7),

speedDependentScalingFactorMediumMobility-t-ReselectionUTRAN
ENUMERATED (0.25, 0.5, 0.75, 1.0) 

OPTIONAL,

speedDependentScalingFactorHighMobility-t-ReselectionUTRAN

ENUMERATED (0.25, 0.5, 0.75, 1.0) 

OPTIONAL,

...

}

UTRA-FDD-CarrierFreqList ::=

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


utra-CarrierFreq




UTRA-DL-CarrierFreq,


utra-CellReselectionPriority

INTEGER (0..7)




OPTIONAL,


threshX-High





INTEGER (-70..-22),


threshX-Low






INTEGER (-70..-22),


q-Rxlevmin






INTEGER (-70..-22),


-- need FFS

maxAllowedTxPower




INTEGER (-50..33),


-- need and value range FFS

q-Qualmin






INTEGER (-24..0)


-- need and value range FFS
}

UTRA-TDD-CarrierFreqList ::=

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


utra-CarrierFreq




UTRA-DL-CarrierFreq,


utra-CellReselectionPriority

INTEGER (0..7)




OPTIONAL,


threshX-High





INTEGER (-70..-22),


threshX-Low






INTEGER (-70..-22),


q-Rxlevmin






INTEGER (-70..-22),


-- need FFS

maxAllowedTxPower




INTEGER (-50..33)


-- need and value range FFS
}

-- ASN1STOP

Editor's note:
The extension mechanisms in this system information block are FFS.

	SystemInformationBlockType6 field descriptions

	t-ReselectionUTRA

Cell reselection timer value TreselectionRAT for UTRA. In seconds

	speedDependentScalingFactorMediumMobility-t-ReselectionUTRAN
The IE t-ReselectionUTRAN is multiplied with this factor if the UE is in Medium Mobility state.

	speedDependentScalingFactorHighMobility-t-ReselectionUTRAN
The IE t-ReselectionUTRAN is multiplied with this factor if the UE is in High Mobility state.

	utra-CellReselectionPriority 

Absolute priority of the RAT (0 means: lowest priority)

	utra-CarrierFreqList 

List of carrier frequencies

	threshX-High 

Actual value threshHigh = IE value * 2

In dBm

	threshX-Low 

Actual value threshLow = IE value * 2

In dBm

	q-Rxlevmin 

Actual value = IE value * 2+1

In dBm

	maximumAllowedTxPower 

In dBm

	q-Qualmin 

In dBm


–
SystemInformationBlockType7

The IE SystemInformationBlockType7 contains information relevant only for inter-RAT cell re-selection i.e. information about GERAN frequencies relevant for cell re-selection. The IE includes cell re-selection parameters for each frequency.

SystemInformationBlockType7 information element
-- ASN1START

SystemInformationBlockType7 ::=

SEQUENCE {


t-ReselectionGERAN




INTEGER (0..7),

speedDependentScalingFactorMediumMobility-t-ReselectionGERAN
ENUMERATED (0.25, 0.5, 0.75, 1.0) 

OPTIONAL,

speedDependentScalingFactorHighMobility-t-ReselectionGERAN

ENUMERATED (0.25, 0.5, 0.75, 1.0) 

OPTIONAL,

geran-NeigbourFreqList



GERAN-NeigbourFreqList



OPTIONAL,
-- Need OD


...

}

GERAN-NeigbourFreqList ::=


SEQUENCE (SIZE (1..maxGNFG)) OF GERAN-BCCH-Group

GERAN-BCCH-Group ::=



SEQUENCE {


geran-BCCH-FrequencyGroup


GERAN-CarrierFreqList,


geran-BCCH-Configuration


SEQUENCE {



geran-CellReselectionPriority

INTEGER (0..7)




OPTIONAL,
-- Need OP



ncc-Permitted





BIT STRING (SIZE (8))


OPTIONAL,
-- Need OP



q-Rxlevmin






INTEGER (0..31)




OPTIONAL,
-- Need OP



threshX-High





INTEGER (0..31)




OPTIONAL,
-- Need OP



threshX-Low






INTEGER (0..31)




OPTIONAL
-- Need OP


}

}

-- ASN1STOP

Editor's note:
The extension mechanisms in this system information block are FFS.

Editor's note
RAN2 has agreed not to provide cell specific re-selection parameters for GSM/ GERAN neighbours. To be confirmed by GERAN/ RAN4

	SystemInformationBlockType7 field descriptions

	geran-NeigbourFreqList

Provides a list of neighbouring GERAN carrier frequencies, which may be monitored for neighbouring GERAN cells. The GERAN carrier frequencies are organised in groups and the cell reselection parameters are provided per group of GERAN carrier frequencies.

	geran-BCCH-FrequencyGroup

The list of GERAN carrier frequencies organised into one group of GERAN carrier frequencies.

	geran-BCCH-Configuration

Defines the set of cell reselection parameters for the group of GERAN carrier frequencies. In the first element of the geran-NeigbourFreqList field, a complete set of cell reselection parameters shall be provided in the geran-BCCH-Configuration field. In subsequent elements of the geran-NeigbourFreqList field, value(s) from the presiding element is used as default, if one or more of the cell reselection parameters in the geran-BCCH-Configuration field are absent.

	geran-CellReselectionPriority 

Absolute priority of the RAT (0 means: lowest priority)

	t-ReselectionGERAN

Cell reselection timer value TreselectionRAT for GERAN. In seconds

	speedDependentScalingFactorMediumMobility-t-ReselectionGERAN
The IE t-ReselectionGERAN is multiplied with this factor if the UE is in Medium Mobility state.

	speedDependentScalingFactorHighMobility-t-ReselectionGERAN
The IE t-ReselectionGERAN is multiplied with this factor if the UE is in High Mobility state.

	ncc-Permitted 

Field encoded as a bit map, where bit N is set to "0" if a BCCH carrier with NCC = N-1 is not permitted for monitoring and set to "1" if the BCCH carrier with NCC = N-1 is permitted for monitoring; N = 1 to 8; bit 1 of the bitmap is the leading bit of the bit string.

	q-Rxlevmin

The actual value of q-Rxlevmin in dBm = (IE value * 2) ( 119.

	threshX-High

The actual value of threshX-High ("Threshx,high", [36.304]) in dBm = (IE value * 2) ( 119.

	threshX-Low

The actual value of threshX-Low ("Threshx,low", [36.304]) in dBm = (IE value * 2) ( 119.
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