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1.
Introduction
The NCL agreed in R2-083755
(Optimisation of the GERAN neighbour cell list) builds on the GERAN paradigm, where each cell has its own coding. Each cell can then use a different, locally optimized, model for the parameters. 

However, in Rel-8 there is also “UE-specific priorities”, which are “global”, because they are used by the UE while moving around in one PLMN in Idle mode (as long as timer T320 does not expire). There is a relation between the “local” cell-specific reselection parameters and the “global” UE-specific parameters, since 
1 Both are needed for the Cell Reselection algorithm to work

2 All carriers having a priority (which may be sent as a UE-specific parameter) are eligible for cell reselection

There is thus a possibility that the  locally broadcasted parameters, optimized for this particular cell, do not provide parameters for the carriers included in the “global” priority list

This document discusses how the two parts should be aligned, with focus on E-UTRAN (IE IdleModeMobilityControlInfo)
2.
Discussion
The GERAN NCL in SIB 7 is coded as:
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-High





INTEGER (0..31)




OPTIONAL,
-- Need OP



threshX-Low






INTEGER (0..31)




OPTIONAL
-- Need OP


}

}

Note that some parameters are only provided here:

	
	SIB7
	IdleModeMobilityControlInfo

	geran-CellReselectionPriority
	Yes
	Yes

	ncc-Permitted
	Yes
	No

	q-Rxlevmin
	Yes
	No

	threshX-High
	Yes
	No

	threshX-Low
	Yes
	No


The GERAN-CarrierFreqList contains a "variable bitmap format":

GERAN-CarrierFreqList ::=

SEQUENCE {


startingARFCN





GERAN-ARFCN-Value,


bandIndicator





ENUMERATED {gsm1800, gsm1900},


followingARFCNs





CHOICE {



explicitListOfARFCNs



ExplicitListOfARFCNs,



equallySpacedARFCNs




SEQUENCE {




arfcn-Spacing





INTEGER (1..8),




numberOfFollowingARFCNs



INTEGER (0..31)



},



variableBitMapOfARFCNs



OCTET STRING (SIZE (1..16))



-- Other options, e.g., the "Range N formats" in the Frequency List IE [44.018] are FFS

}

}

ExplicitListOfARFCNs ::=


SEQUENCE (SIZE (0..31)) OF GERAN-ARFCN-Value

GERAN-ARFCN-Value ::=



INTEGER (0..1023)

If different lists with different arfcn-spacing are used in different cells, they must still provide parameters  ncc-Permitted, q-Rxlevmin, threshX-High and threshX-Low for those frequencies having a geran-CellReselectionPriority sent in the IE  IdleModeMobilityControlInfo in another cell. The figure below shows the issue graphically:
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Case A is no problem – the UE has all parameters needed.

Case B is also no problem – the UE has some parameters for carriers, which it will not evaluate.

Case C is an issue - the UE does not have all parameters for carriers, which are eligible for reselection

This dependency reduces the chances of using optimized SIB7 coding. The same issue can in principle occur also for E-UTRAN, UTRAN and cdma2000, but due to fewer carrier frequencies the risk is lower. 
Potential solutions

Some possible alternatives to handle case C are (1-4 eliminate case C):
1 Define default values for parameters  ncc-Permitted, q-Rxlevmin, threshX-High and threshX-Low
2 Define a rule that any ARFCN without complete parameter configuration is not monitored

3 Define a rule that T320 expires whenever SIB7 does not define parameters  ncc-Permitted, q-Rxlevmin, threshX-High and threshX-Low for a carrier frequency, which has a (UE-specific) priority

4 Assume that network deployment will eliminate case C. 
5 Leave this error case undefined
	Alternative
	Pro’s
	Con’s

	1
	All intended RAT/carriers are used by UE 
	global default values are necessarily a compromise

	2
	
	Excludes some intended RAT/carriers in case of erroneous network configuration

	3
	
	all dedicated priorities are lost, although only some RAT/carrier combinations have mismatch

	4
	Simpler
	Cell broadcast cannot be optimized.

	5
	Simplest
	Requires more careful network configuration

Unknown UE behaviour in case of error

Configuration error difficult to detect


Alternative 1 is slightly better than the alternatives. Hence we propose

Proposal 1: Define default values for parameters  ncc-Permitted, q-Rxlevmin, threshX-High and threshX-Low in 36.331. The UE shall use these values in the cell reselection process for carriers, which have allocated priority but lack values for the mentioned parameters.

“Optimized coding” for IdleModeMobilityControlInfo?

It is possible to build each GERAN-FreqPriorityList of the IdleModeMobilityControlInfo in a similar manner as the IE GERAN-NeigbourFreqList, i.e. as a set of lists, each with “optimized coding”. The similarity can simplify configuration and UE implementation. Hence we propose changing the current coding of IdleModeMobilityControlInfo To be the same as in SIB7
Proposal 2: Structure the IE GERAN-FreqPriorityList in IdleModeMobilityControlInfo in the same way as the IE GERAN-NeigbourFreqList in SystemInformationBlockType7, i.e. as a set of lists.

Corrections after RAN2 #62bis

When implementing the agreed text proposals after RAN2 #62bis, it was recognized that 
· RedirectionInformation applies both to DL and UL frequency, so “DL” should be removed from GERAN-CarrierFreq
· In GERAN-DL-CarrierFreq, the ARFCN value applies to more than BCCH, so the “bcch” should be removed

Proposal 3: Include the changes above
3.
Conclusion

We propose:
Proposal 1: Define default values for parameters  ncc-Permitted, q-Rxlevmin, threshX-High and threshX-Low in 36.331. The UE shall use these values in the cell reselection process for carriers, which have allocated priority but lack values for the mentioned parameters.

Proposal 2: Structure the IE GERAN-FreqPriorityList in IdleModeMobilityControlInfo in the same way as the IE GERAN-NeigbourFreqList in SystemInformationBlockType7, i.e. as a set of lists.
Proposal 3: Include the changes:

·  “DL” should be removed from GERAN-CarrierFreq
· In GERAN-DL-CarrierFreq the “bcch” should be removed from ARFCN
A text proposal  for GERAN is enclosed.
In case RAN2 supports proposal 1, it is suggested that RAN2 discusses if default values shall be defined for cell reselection parameters also for other RATs.

3.
References
[1]  R2-083795 Draft CRr3 to 36331-820 on Miscellaneous corrections and clarifications, July 2008
4.
Text Proposal

-------------------------------------First change-------------------------------------
–
IdleModeMobilityControlInfo
The IE IdleModeMobilityControlInfo is used %%

IdleModeMobilityControlInfo information element
-- ASN1START

IdleModeMobilityControlInfo ::=

SEQUENCE {


interFreqPriorityList



InterFreqPriorityList

OPTIONAL,


geran-FreqPriorityList



GERAN-FreqPriorityList

OPTIONAL,


utra-FreqPriorityList



UTRA-FreqPriorityList

OPTIONAL,


hrpd-BandClassPriorityList


HRPD-BandClassPriorityList


OPTIONAL,


oneXRTT-BandClassPriorityList

OneXRTT-BandClassPriorityList

OPTIONAL,


t320







ENUMERATED {ffs}


OPTIONAL
-- value range FFS
}

InterFreqPriorityList ::=


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


eutra-CarrierFreq




EUTRA-DL-CarrierFreq,


cellReselectionPriority



INTEGER (0..7)






-- value range FFS
}

GERAN-FreqPriorityList ::=


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


geran-BCCH-FrequencyGroup


GERAN-CarrierFreqList,


geran-CellReselectionPriority

INTEGER (0..7)

}




UTRA-FreqPriorityList ::=


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


utra-CarrierFreq




UTRA-DL-CarrierFreq,


utra-CellReselectionPriority

INTEGER (0..7) 






-- value range FFS
}

HRPD-BandClassPriorityList ::=


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


hrpd-bandClass





INTEGER (0),






-- value range FFS


hrpd-CellReselectionPriority

INTEGER (0..7) 






-- value range FFS

}

OneXRTT-BandClassPriorityList ::=

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


oneXRTT-bandClass




INTEGER (0),






-- value range FFS


oneXRTT-CellReselectionPriority

INTEGER (0..7) 






-- value range FFS

}
-- ASN1STOP

	IdleModeMobilityControlInfo field descriptions

	carrierFrequency

Field description is FFS. (Could generic descriptions be used to cover multiple cases, i.e.: E‑UTRA inter-frequency, GERAN and UTRA?)

	cellReselectionPriority

Field description is FFS.

	t320

Timer T320 as described in section 7.3.

	geran-BCCH-FrequencyGroup

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


-------------------------------------Next change-------------------------------------

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-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

	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.
If the UE has priorities for a carrier frequency, but SIB7 lacks the corresponding carrier frequency, then the UE shall assume that this carriers is permitted for monitoring

	q-Rxlevmin

The actual value of q-Rxlevmin in dBm = (IE value * 2) ( 119.
If the UE has priorities for a carrier frequency, but SIB7 lacks the corresponding carrier frequency, then the UE shall assume that q-Rxlevmin in dBm =  ( 119    Value FFS

	threshX-High

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

If the UE has priorities for a carrier frequency, but SIB7 lacks the corresponding carrier frequency, then the UE shall assume that threshX-High in dBm =  ( 119    Value FFS

	threshX-Low

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

If the UE has priorities for a carrier frequency, but SIB7 lacks the corresponding carrier frequency, then the UE shall assume that threshX-Low in dBm =  ( 119    Value FFS


-------------------------------------Next change-------------------------------------

–
RedirectionInformation
The IE RedirectionInformation is used to redirect the UE to another E‑UTRA or an inter-RAT carrier frequency.

RedirectionInformation information element
-- ASN1START

RedirectionInformation ::=


CHOICE {


eutra-CarrierFreq




EUTRA-DL-CarrierFreq,


-- anyting more needed FFS

interRAT-target





CHOICE {



geran







GERAN-CarrierFreq,



utra







UTRA-DL-CarrierFreq,



cdma2000-HRPD






CDMA2000-CarrierInfo,



cdma2000-1xRTT






CDMA2000-CarrierInfo


}

}

-- ASN1STOP

	RedirectionInformation field descriptions

	GERAN-CarrierFreq 

Indicates frequency and band indicator of the cell. 

	UTRA-DL-CarrierFreq 

Indicates frequency of the cell. 

	CDMA2000-CarrierInfo

Indicates frequency and band class of the cell. 


-------------------------------------Next change-------------------------------------

–
GERAN-DL-CarrierFreq
The IE GERAN-DL-CarrierFreq is used %% 

GERAN-DL-CarrierFreq information element
-- ASN1START

GERAN-CarrierFreq ::=



SEQUENCE {


ARFCN







INTEGER (0..1023),


bandIndicator





ENUMERATED {dcs1800, pcs1900}

}

-- ASN1STOP

	GERAN-DL-CarrierFreq field descriptions

	ARFCN 

GERAN ARFCN of BCCH carrier

	bandIndicator 

Indicates how to interpret the ARFCN of BCCH carrier
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