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1. Introduction
In a CDMA network neighbor cells can be layered such that there may be multiple neighbors in a bandclass that share the same frequency in that bandclass or that are spread across multiple frequencies in the bandclass or that by be spread across more than one bandclass. The current CDMA Neighbor Cell List does not allow for efficient representation in the ASN.1 encoding. This contribution attempts to define a more flexible and efficient definition for the CDMA Neighbor Cell List.
2. Discussions

CDMA2000-CellIdentity
In the latest version of the TS 36.331 CR [1] the value CDMA2000-CellIdentity is identified as FFS. The value range for this entity has been agreed to and the FFS should be removed.
CDMA2000-NeighbourCellInformation
In the latest version of TS 36.331 CR [1] the IEs HRPD-NeighborCellList and the OneXRTT-NeighborCellList are defined as follows:
HRPD-NeighborCellList ::=



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


hrpd-NeighborCellInfo




CDMA2000-NeighbourCellInformation

}

OneXRTT-NeighborCellList ::=


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


oneXRTT-NeighborCellInfo



CDMA2000-NeighbourCellInformation

}

Where CDMA2000-NeighbourCellInformation is defined as:

-- ASN1START

CDMA2000-NeighbourCellInformation ::= SEQUENCE {


cdma2000-CarrierInfo



CDMA2000-CarrierInfo,


pnOffset






CDMA2000-CellIdentity

}

-- ASN1STOP

With this configuration you have to repeat the cdma2000-CarrierInfo for each neighbor cell. In your typical CDMA network several of the neighbor cells will be on the same carrier. So for the case where all 16 neighbors are on the same carrier it will take ~400 bits to communicate the neighbors to the UE using this configuration. By changing this structure to allow multiple neighbors to be grouped under the CDMA2000 Carrier you can reduce this number to 16 + 16*9 = 160 bits.
For operators that use multiple bandclasses the current neighbor cell list definition limits the number of neighbors per bandclass to 8 if you assume that the neighbors are divided equally per bandclass. To provide the greatest chance of handover success the number neighbor cells per bandclass needs to be >= 16. To support this we can nest the frequency and cellId lists under the bandclass list as follows.
-- ASN1START

CDMA2000-NeighbourCellList ::= SEQUENCE (SIZE (1..16)) OF SEQUENCE {

    bandClass                        CDMA2000- Bandclass,

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

       frequency                        INTEGER (0..2047),

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

           pnOffset                     CDMA2000-CellIdentity 

       }

    }

}

-- ASN1STOP

3. Proposal
Proposal 1:
Remove the FFS from the definition of CDMA2000-CellIdentity.

Proposal 2:
Replace CDMA2000-NeighbourCellInformation with new IE called CDMA2000-NeighbourCellList defined above and modify the IEs HRPD-NeighborCellList and the OneXRTT-NeighborCellList be of this type.

4. Conclusion

If this contribution is agreed to, a text proposal is given below for inclusion in TS 36.331. 

5. References
[1] R2-085979 Clean version including changes related to use of Need codes, Alcatel-Lucent
6. Text proposal

Start of first change.

6.2.3.1. –
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,

-- Need OD


searchWindowSize




INTEGER (0..15)




OPTIONAL, 

-- Need OD


hrpd-Parameters





SEQUENCE {



hrpd-PreRegistrationInfo


HRPD-PreRegistrationInfo,



hrpd-CellReselectionParameters

SEQUENCE {




hrpd-BandClassList




HRPD-BandClassList,




hrpd-NeighborCellList



CDMA2000-NeighbourCellList,




t-ReselectionCDMA-HRPD        

INTEGER (0..7),



speedDependentScalingParameters 
SEQUENCE {





t-ReselectionCDMA-HRPD-SF-Medium 
ENUMERATED {oDot25, oDot5, oDot75, lDot0}, 





t-ReselectionCDMA-HRPD-SF-High 

ENUMERATED {oDot25, oDot5, oDot75, lDot0}




}













OPTIONAL

-- need OD



}

OPTIONAL














--  Need OD


}

OPTIONAL,















-- Need OD 


oneXRTT-Parameters




SEQUENCE {



oneXRTT-CSFB-RegistrationInfo

OneXRTT-CSFB-RegistrationInfo
OPTIONAL,
-- Need OD



oneXRTT-LongCodeState



BIT STRING (SIZE (42))
OPTIONAL,

-- Need OD



oneXRTT-CellReselectionParameters
SEQUENCE {




oneXRTT-BandClassList



OneXRTT-BandClassList,




oneXRTT-NeighborCellList


CDMA2000-NeighbourCellList,




t-ReselectionCDMA-OneXRTT     

INTEGER (0..7),




speedDependentScalingParameters 
SEQUENCE {



 

t-ReselectionCDMA-OneXRTT-SF-Medium  ENUMERATED {oDot25, oDot5, oDot75, lDot0}, 





t-ReselectionCDMA-OneXRTT-SF-High    ENUMERATED {oDot25, oDot5, oDot75, lDot0}




}













OPTIONAL

-- need OD



}

OPTIONAL












-- Need OD


}

OPTIONAL,













-- Need OD


...

}







HRPD-BandClassList ::=



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


hrpd-BandClass





CDMA2000-Bandclass,


hrpd-CellReselectionPriority

INTEGER (0..7),


threshX-High





INTEGER (0..63),


threshX-Low






INTEGER (0..63),


...

}

OneXRTT-BandClassList ::=


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


oneXRTT-BandClass




CDMA2000-Bandclass,


oneXRTT-CellReselectionPriority

INTEGER (0..7),


threshX-High





INTEGER (0..63),


threshX-Low






INTEGER (0..63),


...

}

-- ASN1STOP

	SystemInformationBlockType8 field descriptions

	cdma2000-SystemTimeInfo

Information on CDMA2000 system time. This IE is excluded when estimating changes in system information, i.e. changes of cdma2000-SystemTimeInfo should neither result in system information change notifications nor in a modification of the value tag in SIB1.

	searchWindowSize 

The search window size is a CDMA parameter to be used to assist in searching for the neighboring pilots. For values see [25, Table 2.6.6.2.1-1] and [26, Table 8.7.6.2-4].

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

	hrpd-PreRegistrationInfo 

The HRPD Pre-Registration Information tells the UE if it should pre-register with the HRPD 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 [24, Table 1.5]

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

	threshX-High

This specifies the high threshold used in reselection towards this CDMA2000 HRPD band class expressed as an unsigned binary number equal to FLOOR (-2 x 10 x log10 Ec/Io) in units of 0.5 db, as defined in [25]

	threshX-Low

This specifies the low threshold used in reselection towards this CDMA2000 HRPD band class expressed as an unsigned binary number equal to FLOOR (-2 x 10 x log10 Ec/Io) in units of 0.5 db, as defined in [25]

	t-ReselectionCDMA-HRPD

The HRPD cell reselection timer value in seconds

	hrpd-NeighborCellList

List of HRPD neighbouring cells

	


	oneX-RTT-Parameters

cell reselection parameters applicable only to 1XRTT system

	oneXRTT-CSFB-RegistrationInfo 

The CSFB to 1xRTT Registration Information tells the mobile if it should register with the 1xRTT network and identifies the 1xRTT System ID to the UE

	oneXRTT-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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ms, where t equals to the cdma-SystemTime. This information is required by the UE to perform SRVCC handover to 1xRTT. This IE is excluded when estimating changes in system information, i.e. changes of oneXRTT-LongCodeState should neither result in system information change notifications nor in a modification of the value tag in SIB1.

	oneXRTT-CellReselectionParameters 

Cell reselection parameters applicable only to 1xRTT system

	oneXRTT-BandClassList

List of CDMA2000 frequency bands

	oneXRTT-BandClass

Identifies the 1xRTT Frequency Band in which the 1xRTT Carrier can be found. Details can be found in [24, Table 1.5]

	oneXRTT-CellReselectionPriority

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

	threshX-High

This specifies the high threshold used in reselection towards CDMA2000 1xRTT band class expressed as an unsigned binary number equal to FLOOR (-2 x 10 x log10 Ec/Io) in units of 0.5 db, as defined in [25]

	threshX-Low

This specifies the low threshold used in reselection towards CDMA2000 1xRTT band class expressed as an unsigned binary number equal to FLOOR (-2 x 10 x log10 Ec/Io) in units of 0.5 db, as defined in [25]

	t-ReselectionCDMA-OneXRTT

The 1XRTT cell reselection timer value in seconds

	oneXRTT-NeighborCellList

List of 1xRTT neighbouring cells

	



End of first change.

Start of second change.

–
CDMA2000-NeighbourCellList
The IE CDMA2000-NeighbourCellList is used to describe a CDMA2000 1xRTT or a CDMA2000 HRPD neighboring cell.

CDMA2000-NeighbourCellList information element
-- ASN1START





CDMA2000-NeighbourCellList ::= SEQUENCE (SIZE (1..16)) OF SEQUENCE {

    bandClass                        CDMA2000- Bandclass,

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

       frequency                        INTEGER (0..2047),

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

           pnOffset                     CDMA2000-CellIdentity 

       }

    }

}

-- ASN1STOP

	CDMA2000-NeighborCellList field descriptions

	bandClass

Identifies the CDMA2000 Frequency Band in which the CDMA2000 cells can be found, see [24].


	frequencyList
list of carrier frequencies and neighbor cell ids in each frequency within a CDMA2000 Band, see [33].

	frequency

Identifies the carrier frequency within a CDMA2000 Band, see [33].

	cellIdList
Identifies the list of CDMA cells ids, see [33].

	pnOffset

Identifies the CDMA “Physical cell identity”.


End of second change.

Start of third change.

–
CDMA2000-CellIdentity

The IE CDMA2000-CellIdentity identifies the PNOffset that represents the "Physical cell identity" in CDMA2000.

CDMA2000-CellIdentity information element
-- ASN1START

CDMA2000-CellIdentity ::=


INTEGER (0..maxPNOffset) 
-- ASN1STOP

	CDMA2000-CellIdentity field descriptions

	Void




End of third change.

End of changes.
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