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1
Introduction
During RAN WG4#46 LS R4-080541: Signalling Intra/Inter frequency measurement bandwidth was agreed. The LS indicates that RAN4 sees benefits in signalling the neighbour E-UTRA channel bandwidth to the UE both in IDLE and ACTIVE states.
This document takes into account RAN4 LS where RAN2 is asked to provide necessary RRC signalling, and proposes action to be taken in RAN2. 
2
Discussion
In order for the UE to improve measurement performance by making use of wider measurement bandwidth, eNB has to signal the information about the bandwidth to the UE.

Currently, bandwidth related information consists of following parameters. 
· DL BW signalled in MIB/HO
· UL BW signalled in SIB2/HO
· Band indicator in SIB1

In order to decide optionality of the information to be sent and minimize the signalling, it would be good to understand how often measurement bandwidth will be smaller/different than the actual cell bandwidth and what is the relation between serving and neighbouring cells.

It is proposed to make a measurement bandwidth “cell specific” parameter i.e. information about measurement bandwidth is signalled in the current serving cell.

Proposal 1: For IDLE UE’s signal the parameter measurementBandwidth in the SIB3 of system information (SIB3 is carrying cell reselection information. Parameter is to be optionally included.
Proposal 2: measurementBandwidth applies to all neighbouring cells UE measures on.
Proposal 3: have a possibility to signal, for each neighbouring E-UTRAN frequency, one measurementBandwidth value. 
Proposal 4: In case measurementBandwidth is not signalled in SIB3, UE uses default value for measurement bandwidth corresponding to 6 resource blocks.
Proposal 5: in case measurementBandwidth is not signalled for neighbouring frequency UE is required to measure, UE should assume default measurementBandwidth of 6 resource blocks.
In essence, it is proposed to provide a single value for measurement bandwidth (per frequency) that applies for all neighbouring cells UE is required to measure on. Note that measurement requirements are specified based on measurements on 6 centre resource blocks corresponding to the smallest available bandwidth.
For connected mode UE’s, measurement configuration in case of intra-frequency measurement, measurement object is optional and needed only in case of optional neighbour cell list is needed. Thus, measurement bandwidth information can be provided as optional info in the measurement configuration. Alternatively, intra-frequency measurement object could be provided to which measurementBandwidth is included.
For inter-frequency case, measurement bandwidth can be appended to each inter-frequency measurement object.
Proposal 6: Include in measurementConfiguration optional parameter carrying measurementBandwidth information for intra frequency measurements. 
Proposal 7: For each neighbouring E-UTRAN frequency include measurementBandwidth information in every measurement object.
In addition, measurement BW information needs to be included in UTRAN, for the case of UTRAN to LTE mobility.

Measurement bandwidth should correspond to one of the available BW: 1.4, 3, 5, 10, 15 or 20MHz and it should be defined in terms of number of resource blocks (e.g. 50 RB’s for 10MHz).

Proposal 8: Using 4 bits to specify measurement BW should be sufficient and future proof allowing for 16 different values of measurement bandwidth.

3
Proposal
We propose to agree to following proposals:
Proposal 1: For IDLE UE’s signal the parameter measurementBandwidth in the SIB3 of system information (SIB3 is carrying cell reselection information. Parameter is to be optionally included.

Proposal 2: measurementBandwidth applies to all neighbouring cells UE measures on.

Proposal 3: have a possibility to signal, for each neighbouring E-UTRAN frequency, one measurementBandwidth value. 

Proposal 4: In case measurementBandwidth is not signalled in SIB3, UE uses default value for measurement bandwidth corresponding to 6 resource blocks.

Proposal 5: in case measurementBandwidth is not signalled for neighbouring frequency UE is required to measure, UE should assume default measurementBandwidth of 6 resource blocks.
Proposal 6: Include in measurementConfiguration optional parameter carrying measurementBandwidth information for intra frequency measurements. 

Proposal 7: For each neighbouring E-UTRAN frequency include measurementBandwidth information in every measurement object.

Proposal 8: Using 4 bits to specify measurement BW should be sufficient and future proof allowing for 16 different values of measurement bandwidth.
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Text Proposal

SystemInformationBlockType3

The IE SystemInformationBlockType3 contains cell re-selection information, mainly related to the serving cell.

SystemInformationBlockType3 information element
-- ASN1START

SystemInformationBlockType3 ::=

SEQUENCE {


cellReselectionInfoServingCell

CellReselectionInfoServingCell,


cellReselectionInfoCommon


CellReselectionInfoCommon,


q-Hyst







INTEGER (0..8),






-- value range FFS

t-Reselection





INTEGER (0..7),


s-IntraSearch





INTEGER (-60..-28)



OPTIONAL,-- value range FFS

speedDependentReselection


SEQUENCE {}





OPTIONAL,


-- FFS

measurementBandwidth



MeasurementBandwidth


OPTIONAL,

--Need OP,

sameRefSignalsInNeighbour


BOOLEAN,


mbsfn-NeighbourCellConfig


SEQUENCE {}




OPTIONAL,
-- 2-bit field FFS

...

}

-- ASN1STOP

Editor's note:
The extension mechanisms in this system information block are FFS.

	SystemInformationBlockType3 field descriptions

	cellReselectionInfoServingCell

Cell re-selection information of serving cell

	cellReselectionInfoCommon

Cell re-selection information common for cells, e.g. Ssearch

	q-Hyst

Actual value q-Hyst = IE value * 2 

In dB

	t-Reselection

In seconds

	s-IntraSearch 

Actual value s-IntraSearch = IE value * 2  

In dB

	measurementBandwidth

Measurement bandwidth information common for all neighbouring cells

	sameRefSignalsInNeighbour

Valid only in TDD operation [RAN1 spec; FFS].

If TRUE: the UE may assume that the same reference signals are available in neighbour cells as in serving cell.

	mbsfn-NeighbourCellConfig

Parameter: Neighbour-cell configuration [RAN1 spec; cf. RAN2-59: R2-073598; FFS]


SystemInformationBlockType5

The IE SystemInformationBlockType5 contains 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


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



eutra-CarrierFreq




EUTRA-CarrierFreq,



threshX-High





INTEGER (-60..-28),




-- value range FFS


threshX-Low






INTEGER (-60..-28),




-- value range FFS


measurementBandwidth



MeasurementBandwidth



OPTIONAL,--Need OP


cellReselcetionPriority



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)



DEFAULT 0



}
OPTIONAL,



interFreqBlacklistedCellList

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




physicalCellIdentity



PhysicalCellIdentity



}
OPTIONAL


},


...

}

-- 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 dBm = IE value * 2.

	threshX-Low 

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

	measurementBandwidth

Measurement bandwidth common for all neighbouring cells on the frequency

	cellReselcetionPriority

Absolute priority of the serving layer (0 means: highest priority)

	q-OffsetFreq 

Actual value q-OffsetFreq = IE value * 2.

In dB

	interFreqNeighbouringCellList

List of inter-frequency neighbouring cells with specific cell re-selection parameters. 

	q-OffsetCell 

Actual value q-OffsetCell = IE value * 2.

In dB

	interFreqBlacklistedCellList 

List of blacklisted inter-frequency neighbouring cells


MeasObjectEUTRA
The IE MeasObjectEUTRA specifies information applicable for intra-frequency or inter-frequency E‑UTRA neighbouring cells. The UE reports all intra-frequency or inter-frequency neighbouring cells, i.e., not just the ones included in this IE, except for the cells included in the black list.
MeasObjectEUTRA information element
-- ASN1START

MeasObjectEUTRA ::=




SEQUENCE {


eutra-CarrierInfo




SEQUENCE {},









-- FFS

measurementBandwidth



MeasurementBandwidth



OPTIONAL,
-- Need OP

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),

physicalCellIdentity



PhysicalCellIdentity,


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

blackListedPhysicalCellIdentity

PhysicalCellIdentity

}
-- 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

	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.

	physicalCellIdentity

Physical cell identity of a cell 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.

	blackListedPhysicalCellIdentity

Physical cell identity of a cell in the black list.


Measurementbandwidth
The IE MeasBandwidth used to indicate measurement bandwidth defined by the parameter Transmission Bandwidth Configuration "NRB" [36.101]. The values mbw6, mbw15, mbw25, mbw50, mbw75, mbw100 correspond to NRB 6, 15, 25, 50, 75, 100 corresponding to the number of resource blocks. The default value is 6 resource blocks.
MeasurementBandwidth information element
-- ASN1START

MeasurementBandwidth ::=



ENUMERATED {mbw6, mbw15, mbw25, mbw50, mbw75, mbw100}
OPTIONAL,
-- ASN1STOP

	MeasurementBandwidth field descriptions

	Void



