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1.
Introduction
An efficient measurement control and reporting is vital for power efficient mobility management. The event-triggered measurement reporting is one important component. Currently, the E-UTRA measurement objects in TS 36.331 can be configured with optional neighbor cell list and  black list. These lists are specified as a sequence of cells. In this paper, we propose an alternative sequence encoding that enables the specification of cell ranges.
2.
Discussion
The E-UTRA measurement objects in Section 6.3.5 of TS 36.331 allow the optional specification of a neighbor cell list and a black list, configured as  sequences of cells. Each cell in the sequence is identified by the PhysicalCellIdentity information element defined in Section 6.3.4. When specifying long neighbor cell lists and black lists, the size of these lists can be significant. One example of a long black list is when excluding home eNodeBs (a.k.a. closed subscriber group (CSG) cells) from selected measurement objects. One configuration is to reserve a range of physical cell identities for the home eNodeBs, e.g. 1-50. In such a case, range encoding of the sequence is valuable.
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.

3.
Conclusion
We propose to add the possibility of defining ranges of cells Section 6.3.5 in TS 36.331. 
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----------------------------------------

–
MeasObjectEUTRA
The IE MeasObjectEUTRA specifies information applicable for intra-frequency or inter-frequency E‑UTRA neighbouring cells. The optional neighbor cell list and black list can be specified either as a sequence of cells or sequences and ranges of cells, where the latter is encoded using the range indictor in the IE PhysicalCellIdentityAndRange.
MeasObjectEUTRA information element
-- ASN1START

MeasObjectEUTRA ::=




SEQUENCE {


eutra-CarrierInfo




SEQUENCE {},









-- FFS

measurementBandwidth




MeasurementBandwidth


OPTIONAL,
-- Need FFS


offsetFreq







INTEGER (-15..15)

DEFAULT 0,
-- value range FFS


-- Neighbour cell list



cellsToRemoveList




NeighCellsToRemoveList


OPTIONAL,
-- Need OP



cellsToAddModifyList



NeighCellsToAddModifyList

OPTIONAL,
-- Need OP



-- Black list



blackListedCellsToRemoveList

BlackListedCellsToRemoveList
OPTIONAL,
-- Need OP



blackListedCellsToAddModifyList

BlackListedCellsToAddModifyList
OPTIONAL
-- Need OP

}
NeighCellsToRemoveList ::=


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


cellIndex






INTEGER (1..maxCellMeas)
}

NeighCellsToAddModifyList ::=

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


cellIndex






INTEGER (1..maxCellMeas),

physicalCellIdentityAndRange



PhysicalCellIdentityAndRange,


cellIndividualOffset



INTEGER (-15..15)





-- value range FFS

}

BlackListedCellsToRemoveList ::=
SEQUENCE (SIZE (1..maxCellMeas)) OF SEQUENCE {


blackListedCellIndex



INTEGER (1..maxCellMeas)



-- value range FFS
}

BlackListedCellsToAddModifyList ::=
SEQUENCE (SIZE (1..maxCellMeas)) OF SEQUENCE {


blackListedCellIndex



INTEGER (1..maxCellMeas),



-- value range FFS

blackListedPhysicalCellIdentityAndRange

PhysicalCellIdentityAndRange
}
-- ASN1STOP

	MeasObjectEUTRA field descriptions

	eutra-CarrierInfo

Identifies E‑UTRA carrier frequency for which this configuration is valid.

	measurementBandwidth

Measurement bandwidth common for all neighbouring cells on the frequency. The need for this IE is FFS (the original intention was that the IE would be mandatory for frequencies other than the serving one and optional for the serving frequency with absence indicating a default value)

	offsetFreq

Offset value applicable to the carrier frequency. Value in dB.

	cellsToRemoveList
List of cells to remove from the neighbouring cell list.

	cellsToAddModifyList
List of cells to add/ modify in the neighbouring cell list.

	cellIndex

Entry index in the neighbouring cell list. 
In case of range, this is the value for the first cell and the subsequent are assigned consecutive higher numbers. 

	physicalCellIdentityAndRange
Physical cell identity of a cell or a range of cells in neighbouring cell list.

	cellIndividualOffset
Cell individual offset applicable to a specific neighbouring cell.

	blackListedCellsToRemoveList

List of cells to remove from the black list of cells.

	blackListedCellsToAddModifyList

List of cells to add/ modify in the black list of cells.

	blackListedCellIndex

Entry index in the black list of cells. 

In case of range, this is the value for the first cell and the subsequent are assigned consecutive higher numbers.

	blackListedPhysicalCellIdentityAndRange
Physical cell identity of a cell or a range of cells in the black list.
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