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1.
Introduction
For CSG cells, it is likely that a certain range of PCIs will be reserved. This has been agreed in RAN-2 (refer to chair’s notes from R2-63bis, or RAN1 LS (R2-084961). This paper suggests signalling optimizations to configure a Qoffset value that is common for a range of PCIs. This signalling optimization could be used for CSG cells, or for other cells that have a contiguous range of PCIs and for which the network is to signal a common value of Qoffset.
This paper builds on an earlier paper from Ericsson (R2-085408), that could not be treated in R2-63bis due to lack of time.

2.
Discussion
Consider a case where 25 PCI values are allocated to CSG cells. Further, assume that the network wishes to signal a Qoffset value for all CSG cells. The network can do this in two ways

Current Standard: Repeat the Qoffset value 25 times for each of the PCIs. Number of bits spent is 

5 bits for each Qoffset

10 bits for each PCI

Total of 25*(5+15) = 500 bits

Under range based proposal: Signal a Qoffset value that is common to the 25 PCIs

1 bit to signal that range is being used
10 bits for start PCI

10 bits for end PCI

5 bits for Qoffset

Total of 26 bits

The above calculation shows the significant savings in system information load resulting from the use of a common offset. Signaling of a Qoffset is important for idle mode cell reselection because it allows the network to control the camping behaviour with respect to certain cells. For example, a Qoffset could be configured to increase the ranking of CSG cells.
Note that the signalling of a common value of Qoffset for a range of PCIs is simply a signalling optimization to compress the neighbour list, and does not indicate to the UE that the range of PCIs is associated with CSG cells. Indication of the range of PCIs associated with CSG cells may be done by other means that are not the subject of this paper.
In order to minimize the changes to the specification, we propose to introduce ranges by defining a new measurement information element PhysicalCellIdentityAndRange, which includes either a single PCI value (as today) or a lower and upper value of a range of PCIs. This range object is identical to that proposed by Ericsson (R2-085408).
3.
Conclusion
We propose to add the possibility of defining ranges of cells Section 6.3.5 in TS 36.331. 
Proposal 1: Define a PhysicalCellIdentityAndRange IE that includes either a single PCI, or a lower and upper value for a range of PCIs.

Proposal 2: Use the PhysicalCellIdentityAndRange IE to signal a Qoffset value that is applicable to all PCIs in a range.

3.
References
[1]  3GPP TS 36.331 v8.2.0, E-UTRA RRC Protocol Specification, May 2008..
4.
Text Proposal to TS 36.331
-----------------------------------First change----------------------------------------

6.3.5
Measurement information elements

–
PhysicalCellIdentityAndRange
The IE PhysicalCellIdentityAndRange is used to encode either a physical cell identity or a range. The range is encoded by lower and upper limits of the PCI-values. 

PhysicalCellIdentityAndRange information element
-- ASN1START

PhysicalCellIdentityAndRange ::=


CHOICE {



singlePCI







PhysicalCellIdentity,



rangeOfPCI







SEQUENCE {




startPCI







PhysicalCellIdentity,



endPCI








PhysicalCellIdentity
-- shall be > startPCI

}

}

-- ASN1STOP

-----------------------------------Next change----------------------------------------
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,


...

}

IntraFreqNeighbouringCellList ::=

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


physicalCellIdentityAndRange




PhysicalCellIdentityAndRange,


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, spare1},


...

}

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.

	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


-----------------------------------Next change----------------------------------------
–
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,


t-ReselectionEUTRAN




INTEGER (0..7),


speedDependentScalingParameters 
SEQUENCE {



t-ReselectionEUTRAN-SF-Medium 

ENUMERATED {oDot25, oDot5, oDot75, lDot0}, 



t-ReselectionEUTRAN-SF-High 

ENUMERATED {oDot25, oDot5, oDot75, lDot0}


}















OPTIONAL,

-- need OP


threshX-High





INTEGER (0..56),


threshX-Low






INTEGER (0..56),


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, spare1}




DEFAULT dB0,


interFreqNeighbouringCellList

InterFreqNeighbouringCellList
OPTIONAL,


interFreqBlacklistedCellList

InterFreqBlacklistedCellList
OPTIONAL,


...

}

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


physicalCellIdentityAndRange



PhysicalCellIdentityAndRange,


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}

}

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-High 

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

	threshX-Low 

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

	t-ReselectionEUTRAN

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

	t-ReselectionEUTRAN-SF-Medium
The IE t-ReselectionEUTRAN is multiplied with this factor if the UE is in Medium Mobility state. Value oDot25 corresponds to 0.25, oDot5 corresponds to 0.5 , oDot75 corresponds to 0.75 and so on. 

	t-ReselectionEUTRAN-SF-High
The IE t-ReselectionEUTRAN is multiplied with this factor if the UE is in High Mobility state. Value oDot25 corresponds to 0.25, oDot5 corresponds to 0.5 , oDot75 corresponds to 0.75 and so on.

	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 

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

	interFreqBlacklistedCellList 

List of blacklisted inter-frequency neighbouring cells
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