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Introduction
In the inter-frequency and inter-RAT information contained in the System Information blocks in TS 36.331, two thresholds (Threshx,high and Threshx,low) per layer are signalled for reselection purposes. However currently it seems that only a threshold is required which is used toward moving to concerned frequency layer. 
For this reason, the sourcing companies would like to propose changing TS 36.331 so that one of the thresholds is removed, and the remaining threshold is renamed as Threshx. This would remove possible ambiguities related to the role of the threshold. A text proposal is contained in Annex B. The proposed changes are made against the current agreed text in R2-083795 [1], with all the changes in the CR accepted.

Some clean-up to TS 36.304 is also required to reflect the new name of the threshold; the corresponding changes are shown in Annex B. The proposed changes are made against the current agreed text in R2-083771 [2], with all the changes in the CR accepted.
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Annex A – Proposed changes to TS 36.331
–
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

,


...

}

InterFreqCarrierFreqList ::=

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


eutra-CarrierFreq




EUTRA-DL-CarrierFreq,


threshX







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

	threshX
Parameter "Thresx" [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),


...

}

UTRA-FDD-CarrierFreqList ::=

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


utra-CarrierFreq




UTRA-DL-CarrierFreq,


utra-CellReselectionPriority

INTEGER (0..7)




OPTIONAL,


threshX







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







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

	utra-CellReselectionPriority 

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

	utra-CarrierFreqList 

List of carrier frequencies

	threshX
Actual value in dBm threshX = IE value * 2.


	



	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),


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







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

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

	



–
SystemInformationBlockType8

The IE SystemInformationBlockType8 contains information relevant only for inter-RAT cell re-selection i.e. information about CDMA2000 frequencies and CDMA2000 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.

SystemInformationBlockType8 information element
-- ASN1START

SystemInformationBlockType8 ::=

SEQUENCE {


cdma2000-SystemTimeInfo



CDMA2000-SystemTimeInfo

OPTIONAL,


searchWindowSize




INTEGER (0)




OPTIONAL,
-- value range FFS

hrpd-Parameters





SEQUENCE {



hrpd-PreRegistrationInfo


HRPD-PreRegistrationInfo,



hrpd-CellReselectionParameters

SEQUENCE {




hrpd-BandClassList




HRPD-BandClassList,




hrpd-NeighborCellList



HRPD-NeighborCellList



}

OPTIONAL


}

OPTIONAL,


oneXRTT-Parameters




SEQUENCE {



oneXRTT-LongCodeState



BIT STRING (SIZE (42)),



oneXRTT-CellReselectionParameters
SEQUENCE {




oneXRTT-BandClassList



OneXRTT-BandClassList,




oneXRTT-NeighborCellList


OneXRTT-NeighborCellList



}

OPTIONAL


}

OPTIONAL,


...

}

HRPD-NeighborCellList ::=



SEQUENCE (SIZE (1..16)) OF SEQUENCE {


hrpd-NeighborCellInfo




CDMA2000-NeighbourCellInformation

}

OneXRTT-NeighborCellList ::=


SEQUENCE (SIZE (1..16)) OF SEQUENCE {


onexrtt-NeighborCellInfo



CDMA2000-NeighbourCellInformation

}

HRPD-BandClassList ::=



SEQUENCE (SIZE (1..maxHRPD-BandClass)) OF SEQUENCE {


hrpd-BandClass





INTEGER
(0),




-- value range FFS

hrpd-CellReselectionPriority

INTEGER (0..7),


threshX







INTEGER (0),




-- value range FFS


tReselectionHRPD




INTEGER (0..7)

}

OneXRTT-BandClassList ::=


SEQUENCE (SIZE (1..maxOneXRTT-BandClass)) OF SEQUENCE {


oneXRTT-BandClass




INTEGER
(0),




-- value range FFS

oneXRTT-CellReselectionPriority
INTEGER (0..7),


threshX







INTEGER (0),




-- value range FFS


tReselectionOneXRTT




INTEGER (0..7)

}

-- ASN1STOP

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

	SystemInformationBlockType8 field descriptions

	cdma2000-SystemTimeInfo

Information on CDMA2000 system time

	searchWindowSize 

The search window size is a CDMA parameter to be used to assist in searching for the neighboring pilots

	hrpd-Parameters
The cell reselection parameters applicable only to HRPD systems

	hrpd-PreRegistrationInfo 

The HRPD Pre-Registration Information tells the mobile if it should pre-register with the HRDP network and identifies the Pre-registration zone to the UE

	hrpd-CellReselectionParameters 

cell reselection parameters applicable only to HRPD system

	hrpd-BandClassList

List of CDMA2000 frequency bands

	hrpd-BandClass
Identifies the HRPD Frequency Band in which the HRPD Carrier can be found. Details can be found in 3GPP2 C.S0057

	hrpd-CellReselectionPriority
Absolute priority of the RAT (0 means: lowest priority)

	threshX
This specifies the threshold used in reselection towards this CDMA2000 HRPD band class

	


	tReselectionHRPD

The HRPD cell reselection timer value in seconds

	hrpd-NeighborCellList

List of HRPD neighbouring cells

	hrpd-NeighborCellInfo

Describes one HRPD cell

	oneX-RTT-Parameters

cell reselection parameters applicable only to 1XRTT system

	oneX-RTT-LongCodeState

The state of long code generation registers in 1XRTT system as defined in [C.S0002-A, Section 1.3] at 
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	onexrtt-CellReselectionParameters 

Cell reselection parameters applicable only to 1xRTT system

	oneX-RTT-BandClassList

List of CDMA2000 frequency bands

	oneX-RTT-BandClass

Identifies the 1xRTT Frequency Band in which the 1xRTT Carrier can be found. Details can be found in 3GPP2 C.S0057

	oneX-RTT-CellReselectionPriority

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

	tReselectionOneXRTT

The 1XRTT cell reselection timer value in seconds

	1xrtt-NeighborCellList

List of 1xRTT neighbouring cells

	1xrtt-NeighborCellInfo

Describes one 1xRTT cell


Annex B – Proposed changes to TS 36.304
5.2.4.5

E-UTRAN Inter-frequency and inter-RAT Cell Reselection criteria

Criterion 1: the SnonServingCell,x of a cell on evaluated frequency is greater than Threshx during a time interval TreselectionRAT;
Cell reselection to a cell on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:

-
A cell of a higher priority E-UTRAN frequency or inter-RAT frequency fulfills criterion 1; and
· more than 1 second has elapsed since the UE camped on the current serving cell.
Cell reselection to a cell on a lower priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:
-
No cell on serving frequency or on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency fulfills the criterion 1; and
-
SServingCell < Threshserving, low during a time interval TreselectionRAT; and 
-
during the same time interval, a cell of a lower priority E-UTRAN frequency or inter-RAT frequency fulfills criterion 1; and

-
more than 1 second has elapsed since the UE camped on the current serving cell.
Cell reselection to a cell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency Cell Reselection as defined in sub-clause 5.2.4.6 .
SnonServingCell,x is the Srxlev-value of a evaluated cell. In all the above criteria the value of TreselectionRAT is scaled when the UE is in the medium or high mobility state as defined in subclause 5.2.4.6. If more than one cell meets the above criteria, the UE shall reselect a cell ranked as the best cell among the cells meeting the criteria on the highest priority RAT or the highest priority frequency if the highest priority RAT is E-UTRA.
Note:
It is FFS what the definition is for SnonServingCell,x for cdma2000 RATs.

5.2.4.6

Intra-frequency Cell Reselection criteria

The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
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where:

	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	Equals to Qoffsets,n  if it is valid otherwise this equals to Qoffsetfrequency


The UE shall perform ranking of all cells that fulfill the cell selection criterion S, which is defined in 5.2.1.2
The cells shall be ranked according to the R criteria specified above, deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results.
If a cell is ranked as the best cell the UE shall perform cell re-selection to that cell. If this cell is found to be non-suitable, the UE shall behave according to subclause 5.2.4.4.

In all cases, the UE shall reselect the new cell, only if the following conditions are met:
-
the
new cell is better ranked than the serving cell during a time interval Treselections
-
more than 1 second has elapsed since the UE camped on the current serving cell.
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:

Qoffsets,n
This specifies the offset between the two cells.
Qoffsetfrequency
Frequency specific offset for equal priority E-UTRAN frequencies.
Qhyst

This specifies the hysteresis value for ranking criteria.
Qrxlevmin

This specifies the minimum required Rx level in the cell in dBm.
TreselectionRAT 
This specifies the cell reselection timer value. For each target RAT 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 TreselectionEUTRAN, for UTRAN TreselectionUTRAN for GERAN TreselectionGERAN, for TreselectionCDMA_HRPD, and for TreselectionCDMA_1xRTT).

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

TreselectionEUTRAN

This specifies the cell reselection timer value TreselectionRAT for E-UTRAN
TreselectionUTRAN

This specifies the cell reselection timer value TreselectionRAT for UTRAN
TreselectionGERAN

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
This specifies the threshold used by the UE when reselecting towards a different priority layer than currently serving frequency. Each frequency of each RAT(excluding GERAN) and each group of GERAN frequencies will have frequency specific threshold.


Threshserving, low
This specifies the low threshold for serving frequency used in reselection evaluation.
Sintrasearch
This specifies the threshold (in dB) for intra frequency measurements.

Snonintrasearch
This specifies the threshold (in dB) for EUTRAN inter-frequency and inter-RAT measurements.
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Rs = Qmeas,s + Qhysts 







Rn = Qmeas,n - Qoffset � 




















