Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #62
Tdoc R2-082178
Kansas City, US , 5th – 9th May 2008
Agenda Item:
5.2.1.5
Source: 
Ericsson
Title:  
Frequency Granularity of inter-RAT cell reselection Priorities 
Document for:
Discussion, Decision
1 Introduction

RAN2 once agreed that it shall be possible to configure priorities with granularity of carrier frequency and not only per Radio Technology (RAT). However, during RAN2#61bis document R2-081802 was discussed but then it was not concluded if inter-RAT frequency specific priority is needed. This paper discusses the specific issue of priority granularity and proposes to configure priority per frequency.
2 Idle mode reselection from E-UTRA

The table below shows the current status of 36.331 (i.e. R2-082050):
	Parameters
	E-UTRA

intra-freq 
(SIB-4)
	E-UTRA

inter-freq 
(SIB-5)
	UTRA TDD/FDD 
(SIB-6)
	GERAN 
(SIB-7)
	cdma2000

(HRPD, 1xRTT) (SIB-8)

	Complete white list
	No
	No
	No
	No
	No

	Black list
	Yes (OP)
	Yes (OP)
	No
	No
	No

	Cell specific offsets (i.e. Qoffset)
	Yes (OP)
	Yes (OP)
	No
	No
	No

	Frequency specific offset
	n/a
	Yes
	Yes
	No
	No

	Reselection thresholds

(Threshx,high and Threshx,low)
	n/a
	yes,

per frequency


	Yes,

per frequency
	Yes,

per frequency


	Yes

	Qrxlevmin
	No
	No
	No
	Yes,

per frequency
	No

	Priority
	Yes
	yes,

per frequency
	yes, 

per RAT
	yes,

per RAT
	Yes, per frequency


Table 1: Parameters for Idle mode cell reselection presently defined in E-UTRAN SI
Note: It has been identified (R2-081802, email discussion “[61b_LTE_B12]  Email on untreated contributions related to 36.304 - Reselection”) that there is some mismatch between 36.331, 36.304 and 36.300. In this paper we use 36.331 as the “reference”
It can be seen that E-UTRA and cdma2000 can be assigned priorities with frequency granularity, but UTRAN and GERAN can only be assigned with RAT granularity.

Priorities can also be assigned per UE in the RRC CONNECTION RELEASE message. When UE-specific priorities are present, they replace the broadcasted values The table below shows the current configuration possibilities:

	Parameters
	E-UTRA

intra-freq 
	E-UTRA

inter-freq 
	UTRA TDD/FDD 
	GERAN 
	cdma2000

(HRPD, 1xRTT)

	Priority
	Yes
	yes,

per frequency
	yes, 

per frequency
	yes,

per frequency
	No


Table 1: Parameters for Idle mode cell reselection provided in IdleModeMobilityControlInfo 
We can note the somewhat strange differences in configuration limitations:
· System Information for UTRAN and GERAN includes only RAT-specific priorities, but UE-specific priorities can be assigned per frequency

· System Information for cdma2000 includes only frequency-specific priorities, but no UE-specific priorities can be assigned.

There probably exist the same needs for steering of UE (see clause 3 below) regardless if controlled by UE-specific- or general priorities. Hence the differences listed above seem unintentional.
3 Discussion
We see two aspects on this issue:

1 There are use cases, which are better solved with priorities than other parameters, and which benefit from configuration with frequency resolution
2 Limit impact on GERAN/UTRAN, primarily by limiting the size of broadcasted information. Note that other RATs need to match the E-UTRAN configuration possibilities, in order to avoid ping-pong.
Use cases

One already identified use case for using frequency-specific priorities is network sharing within a RAT. Priorities can also be used in the same way as HCS has been used in the past, e.g. pushing UEs to microcells or in-building systems. At least some of these cases cannot be supported only by “RAT” or “frequency band” resolution. We thus believe that it is useful to be able to configure priorities per frequency.
Impact on GERAN/UTRAN
A potential drawback with frequency-specific priorities is somewhat more data to be broadcasted. This may be more of an issue in RATs with smaller carrier bandwidth, i.e. GERAN. However, in practice the number of priority groups per RAT is expected to be low. With good coding the size increase should be a small issue, see e.g. ref. [3].

Hence we conclude that 

Proposal 1: System Information for UTRAN and GERAN shall include frequency-specific priorities 

4 Conclusion

It is proposed to agree to following:
Proposal 1: System Information for UTRAN and GERAN shall include frequency-specific priorities
A draft CR is included, in case the proposal is accepted
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6 Draft CR to 36.331
The text parts marked “For info” is only included to provide the reader with a convenient overview of all SIBs.
Change 4 is consistent with ref. [3], i.e. priorities can be assigned with frequency granularity. So if ref. [4] is accepted, change 4 below can be replaced.
--------------------------------For info 1------------------------------------

-- ASN1START

SystemInformationBlockType4 ::=

SEQUENCE {


servingFreqCellReselectionInfo

SEQUENCE {



s-NonIntraSearch




INTEGER (-60..-28)



OPTIONAL,





















-- value range FFS


threshServingLow




INTEGER (-60..-28),




-- value range FFS


cellReselectionPriority



INTEGER (0..7)




OPTIONAL


},




















-- need FFS

intraFreqNeighbouringCellList

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



physicalCellIdentity



PhysicalCellIdentity,



q-OffsetCell





INTEGER (-15..15)


}

OPTIONAL,


intraFreqBlacklistedCellList

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



physicalCellIdentity



PhysicalCellIdentity


}

OPTIONAL,


...

}

-- ASN1STOP

--------------------------------end for info 1------------------------------------

--------------------------------Start for info 2------------------------------------

-- ASN1START

SystemInformationBlockType5 ::=

SEQUENCE {


interFreqCarrierFreqList


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



eutra-CarrierFreq




EUTRA-DL-CarrierFreq,



threshX-High





INTEGER (-60..-28),




-- value range FFS


threshX-Low






INTEGER (-60..-28),




-- value range FFS


measurementBandwidth



MeasurementBandwidth,



cellReselectionPriority



INTEGER (0..7)





OPTIONAL,





















-- value range FFS


q-OffsetFreq





INTEGER (-15..15)




DEFAULT 0,



interFreqNeighbouringCellList

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




physicalCellIdentity



PhysicalCellIdentity,




q-OffsetCell





INTEGER (-15..15)



}
OPTIONAL,



interFreqBlacklistedCellList

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




physicalCellIdentity



PhysicalCellIdentity



}
OPTIONAL


},


...

}

-- ASN1STOP

--------------------------------end for info 2------------------------------------

--------------------------------Start change 3------------------------------------

-- ASN1START

SystemInformationBlockType6 ::=

SEQUENCE {



utra-CarrierFreqList



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



utra-CarrierFreq




UTRA-DL-CarrierFreq,



utra-CellReselectionPriority

INTEGER (0..7)





OPTIONAL,



threshX-High





INTEGER (-60..-28),




-- value range FFS


threshX-Low






INTEGER (-60..-28)




-- value range FFS

}
OPTIONAL,


...

}

-- ASN1STOP

--------------------------------end change 3------------------------------------

--------------------------------Start change 4------------------------------------

-- ASN1START

SystemInformationBlockType7 ::=

SEQUENCE {



geran-NeigbourFreqList



SEQUENCE {



geran-BCCH-FrequencyList


SEQUENCE (SIZE (1..8)) OF GERAN-DL-CarrierFreqList,


geran-CellReselectionPriority

INTEGER (0..7) 





OPTIONAL,



geran-BCCH-ConfigList



SEQUENCE (SIZE (1..32)) OF GERAN-BCCH-Configuration


}

OPTIONAL,


ncc-Permitted





BIT STRING (SIZE (8))






OPTIONAL,


...

}

-- ASN1STOP

--------------------------------end change 4------------------------------------

--------------------------------Start for info 5------------------------------------

-- 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 {




cellReselectionPriority


INTEGER (0..7),




threshHigh





INTEGER (0),





-- value range FFS




threshLow





INTEGER (0),





-- value range FFS




tReselection




INTEGER (0),





-- value range FFS




hrpd-NeighborCellList


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





hrpd-NeighborCellInfo


CDMA2000-NeighbourCellInformation




}



}

OPTIONAL


}

OPTIONAL,


onexrtt-Parameters




SEQUENCE {



cellReselectionPriority



INTEGER (0..7),



threshHigh






INTEGER (0),





-- value range FFS



threshLow






INTEGER (0),





-- value range FFS



tReselection





INTEGER (0),





-- value range FFS



onexrtt-NeighborCellList


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




onexrtt-NeighborCellInfo


CDMA2000-NeighbourCellInformation



}


}

OPTIONAL,


...

}

-- ASN1STOP

--------------------------------End for info 5------------------------------------

--------------------------------Start for info 6------------------------------------
-- ASN1START

IdleModeMobilityControlInfo ::=

SEQUENCE {


interFreqPriorityInfoList


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



eutra-CarrierFreq




EUTRA-DL-CarrierFreq,



cellReselectionPriority



INTEGER (0..7)





-- value range FFS

}

OPTIONAL,


geran-CarrierFreqList



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



geran-CarrierFreq




GERAN-DL-CarrierFreq,



geran-CellReselectionPriority

INTEGER (0..7)





-- value range FFS

}

OPTIONAL,


utra-CarrierFreqList



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



utra-CarrierFreq




UTRA-DL-CarrierFreq,



utra-CellReselectionPriority

INTEGER (0..7) 





-- value range FFS

}

OPTIONAL,


cellReselectionPriorityExpiryTimer
SEQUENCE {










-- FFS

}

OPTIONAL

}

-- ASN1STOP

--------------------------------End for info 6------------------------------------
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