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Introduction

This document discusses how to support SON-ANR measurements with least impact on the current measurement specification and without affecting the current structure of the measurement related PDUs and procedures.
Discussion

PDU structure
One of the main questions is whether to re-use the measurement model (measId, measObject and  reportConfig) for SON-ANR measurements. In the following we will consider the applicability of the main parameters for each of the two cases (reportStrongestCell, reportCGI)

General (i.e. parameters not specified per measurement)

s-Measure

It is assumed that at least the reportCGI measurement should be performed regardless of whether an s-Measure has been configured. It is not very clear if overruling of s-Measure is only applicable for reportCGI or applies more generally e.g. to all periodic measurements.

Unless RAN2 agrees that s-Measure does not apply to periodic measurements, the proposal is to introduce a bit indicating whether s-Measure applies for a particular periodic measurement (it is considered undesirable to do this based on a rule e.g. ‘if the triggerQuantity is set to CGI’)

Proposal 1
RAN2 should conclude if s-Measure applies to SON-ANR as well as to periodic measurements. Furthermore, RAN2 should agree how to control the applicability of s-Measure e.g. whether to introduce a bit to control per (periodic) measurement whether s-Measure applies
Measurement object

For SON-ANR it is assumed the object concerns a single frequency (as in all other cases)
Bandwidth

For reportCGI, it is desirable to know the DL system bandwidth to be used (for E-UTRA). Parameter measurementBandwidth may not provide sufficient information
Proposal 2
RAN2 should discuss whether or not to support signalling the DL system bandwidth for the case of reportCGI

Neighbouring cell list

For reportCGI, the NCL can indicate the PCI of the (single) cell for which the UE shall report the CGI. For reportStrongestCell no special requirements seem to apply i.e. the IE may be used as in other cases e.g. for blacklisting

Reporting configuration

Reporting trigger

As mentioned during the adhoc meeting, we were considering to introduce a new report trigger type 'single' for SON-ANR for which the UE would implicitly release the measurement upon completion of the measurement/ timer expiry. However assuming that SON-ANR measurements are infrequent, there does not seem to be a need for signalling optimisations i.e. the regular explicit release should be fine.

Either periodical reporting (e.g. using a reportAmount set to 1) or event triggered reporting may be used. The one that has most parameters/ behaviour in common is assumed to be the most appropriate one.

triggerQuantity
Some discussion is required how to configure the case of reportCGI. It seems there are two ways:

· Introduce a quantity ‘CGI’
· Introduce a quantity ‘none’ and indicate via a separate IE that the CGI is to be reported

Although the first approach seems simplest at first, it should be noted that for this ‘quantity’ some exceptions apply e.g. no filtering, it can not be used as additional quantity to be reported. It is assumed that in practice the 2nd approach has least specification impact

Proposal 3
Introduce ‘none’ within triggerQuantity & reportQuantity and indicate via a separate IE that the CGI is to be reported

maxReportCells

For reportStrongestCell we may support reporting multiple cells and if so, configure a limit. The parameter can be set to 1 in case of reportCGI

reportInterval/ reportAmount
If periodic reporting is used, the interval could be set to an arbitrary value provided that a parameter reportAmount is introduced. In case event triggered reporting is used, the reportInterval can be absent (optional)

maxMeasDuration (Txxx)

It is assumed that the timer is needed only for the case of reportCGI. For the case of reportStrongestCell RAN4 is assumed to specify performance requirements (as for other cases)
Parameters for SON-ANR
The following table provides an overview of measurement  related parameters and their applicability to CGI (reportCGI) and SC (reportStrongestCell)
	Area
	Parameter
	Event
	Period
	CGI
	SC
	Notes

	General
	
	
	
	
	
	None of these paremeters is related to one specific measurement

	QuantityConfig
	
	A
	A
	NA
	A
	

	MeasGapConfig
	
	A
	A
	NA
	A
	reportCGI is ‘best effort’

	Other
	s-Measure
	A
	?
	NA
	?
	See discussion

	
	hrpd-PreRegistrationInfo
	
	
	
	
	Independent parameter

	
	mbsfn-NeighbourCellConfig
	A
	A
	A
	A
	

	Measurement specific
	
	
	
	
	
	

	MeasObject
	DL carrier frequency
	MP
	MP
	MP
	MP
	

	
	MeasurementBandwitdth
	MP
	MP
	?
	MP
	For reportCGI, it is desirable to know the DL system bandwidth to be used (for E-UTRA)

	
	OffsetFreq
	MD
	NA
	NA
	NA
	Assumed to be applicable only when evaluating event trigger conditions

	
	List of neighbouring cells, with for each:
	OP
	OP
	MP
	OP
	For reportCGI the IE is used to indicate the PCI of the cell for which the GCI is to be reported. For reportStrongestCell no special requirements seem to apply i.e. the IE may be used as in other cases e.g. for blacklisting
(OP because of delta signalling. Actual need is conditional. Moreover, meaning depends on RAT i.e. E-UTRA: list of cells with specific parameters (OP), GERAN: NA, UTRAN & CDMA2000: whitelist (MP))

	
	>>Cell index
	
	
	
	
	

	
	>>Physical cell identity
	
	
	
	
	

	
	>>OffsetCell
	
	
	
	
	Assumed to be applicable only when evaluating event trigger conditions

	
	>>dl-Bandwidth
	
	
	
	
	It can be debated whether this should really be provided within the NCL (introducing a present bit for every cell included)

	
	>List of blacklisted cells
	
	
	
	
	NCC-Permitted for GERAN

	ReportConfiguration
	triggerQuantity
	MP
	A
	NA
	A
	Introduce value ‘none for reportCGI
Assumed to be applicable for reportStrongestCell

	
	hysterisis
	MP
	NA
	NA
	NA
	Assumed to be applicable only when evaluating event trigger conditions

	
	timeToTrigger
	MP
	NA
	NA
	NA
	Assumed to be applicable only when evaluating event trigger conditions

	
	reportQuantity
	MP
	MP
	?
	MP
	Introduce value ‘none’

	
	maxReportCells
	MP
	MP
	NA
	A
	Value 1 may be used for reportCGI

	
	reportInterval
	OP
	MP
	NA
	NA
	Can be set to arbitrary value if periodic reporting is used for SON-ANR

	
	reportAmount
	OP
	NA
	NA
	NA
	Can be set to value 1 if periodic reporting is used for SON-ANR

	
	reportCGI
	NA
	NA
	A
	NA
	Indication that the UE shall report the CGI of the cell indicated by the measObject

	
	s-MeasureApplicable
	NA
	A
	A
	A
	Controls whether the UE should perform the measurement independent of s-Measure

	
	maxMeasDuration (Txxx)
	NA
	NA
	MP
	NA
	For SC RAN4 may specify performance requirements, in which case maxMeasDuration is not needed


Reporting trigger (reprise)

The procedural specification of event triggered reporting is assumed to be more complicated than the one for periodic reporting (e.g. there is a notion of cellsTriggere). Hence, it is assumed that it is easiest to support SON-ANR by means of periodic reporting – even though this requires some extension of the normal periodic reporting (i.e. the possibility to support a single report). The latter is considered to be rather straightforward

Proposal 4
Support SON-ANR by means of periodical reporting by introducing a ‘reportAmount’ which can be set to 1

Periodical reporting
When basing SON-ANR on periodical reporting, the periodical reporting should be supported properly which currently does not seem to be the case. Some modifications to the data structure seem needed and some extensions of the procedural specification are required.

Proposal 5
Support periodical reporting within reportConfigEUTRA and ReportConfigInterRAT rather than at the highest level by means of a RAT independent reportingConfiguration

Procedural aspects

In this section we review the impacts of the SON-ANR measurements on the procedural specifications, assumpting the PDU structure proposed in the previous.

Timer handling/ report triggering
The supervisory timer is started upon receiving the MeasurementConfiguration message. The UE performs the applicable measurements only while the timer is running. A new section is created covering the measurements the UE is required to perform

5.5.2
Measurement configuration

W.r.t the updating of the measurement variable upon receiving the MeasurementConfiguration message, there does not seem to be a reason to handle the SON-ANR differently. Assuming that no additional high level IEs are introduced, this section is not affected by the introduction of SON-ANR other than the start of the timer supervising the measurement duration, if configured
5.5.3
Measurement report triggering

The report triggering, that so far only covers event triggered reporting, needs to be extended to cover periodical reportin (including the SON-ANR measurements). For periodic measurements a report is triggered when first measurement results are available
5.5.4
Measurement reporting
W.r.t. setting the contents of the MeasurementReport message there does not seem to be a reason to handle the SON-ANR differently. So far no need has been identified for add something for SON-ANR, but this may be needed later when further details regarding setting the detailded contents of the measuredResults are specified.
5.5.5
Measurement related actions

It is assumed that upon handover there is no real need to do anything special regarding the SON-ANR measurements. Furthermore, the parameter for which speed dependant scaling applies (TimeToTrigger) does not apply for SON-ANR. Hence, no further impacts are identified in this area either.
Summary
In summary, the impacts of SON-ANR measurements on the procedural specification are assumed to be as follows:

· The supervisory timer, if configured, is started upon receiving the MeasurementConfiguration message
· If a supervisory timer is configured, the UE performs the corresponding measurements only while the timer is running

· As for any periodical report, a report is triggered when first measurement results become available

Conclusion & recommendation
This paper includes the following proposals, that RAN2 is requested to conclude:

Proposal 1
RAN2 should conclude if s-Measure applies to SON-ANR as well as to periodic measurements. Furthermore, RAN2 should agree how to control the applicability of s-Measure e.g. whether to introduce a bit to control per (periodic) measurement whether s-Measure applies

Proposal 2
RAN2 should discuss whether or not to support signalling the DL system bandwidth for the case of reportCGI

Proposal 3
Introduce ‘none’ within triggerQuantity & reportQuantity and indicate via a separate IE that the CGI is to be reported

Proposal 4
Support SON-ANR by means of periodical reporting by introducing a ‘reportAmount’ which can be set to 1

Proposal 5
Support periodical reporting within reportConfigEUTRA and ReportConfigInterRAT rather than at the highest level by means of a RAT independent reportingConfiguration

Attached is a text proposal that is based on the above proposals as well as on the following additional assumptions:

· Introduction of an s-MeasureApplicable parameter within the reportConfiguration

· Introduction of the dl-Bandwidth within the NCL in the measObject
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Start of 1st modification:
5.5.2.6
Reporting configuration removal

The UE shall:

1>
for each reportConfigId value included in the reportConfigToRemoveList:

2>
remove, from the parameter reportConfigList within VarMeasurementConfiguration, the entry with the corresponding reportConfigId value;

2>
if the removed entry included maxMeasurementDuration:

3>
Stop timer T3xx, if running

2>
remove, from the parameter measIdList within VarMeasurementConfiguration, the entry(ies) with the corresponding reportConfigId value, if included;

5.5.2.7
Reporting configuration addition/ modification

The UE shall:

1>
for each reportConfigId value included in the reportConfigToAddModifyList:

2>
if an entry is included in the parameter reportConfigList within VarMeasurementConfiguration with the corresponding reportConfigId value:

3>
set the entry with the corresponding reportConfigId value within VarMeasurementConfiguration to the corresponding entry of the received parameter reportConfigToAddModifyList;

2>
else:

3>
add the entry with the corresponding reportConfigId value to the VarMeasurementConfiguration and set it to the corresponding entry of the received parameter reportConfigToAddModifyList;

2>
if the entry included in the received reportConfigToAddModifyList includes maxMeasurementDuration:

3>
Stop timer T3xx, if running

3>
Start timer T3xx with a value set according to the maxMeasurementDuration
5.5.3
Performing measurements
The UE shall:

1>
If measurement gaps are active or
1>
the UE does not require measurement gaps or

1>
a measurement is configured the UE should attempt to perform during idle periods:

2>
If s-Measure is not configured or

2>
If s-Measure is configured and the serving cell quality (RSRP value) is lower than this value or

2>
of s-MeasureApplicable is set to ‘FALSE’ for one or more of the configured measurements:

3>
Peform the corresponding measurements of neighbouring cells and evaluation of reporting criteria as specified in the following;

3>
If for one of the measurements reportCGI is set to ‘TRUE’ and

3>
If timer T3XX is running:
4>
determine the global cell identity of the cell included in the associated measurement object by acquiring SystemInformationBlockType1 from the concerned cell;

5.5.4
Measurement report triggering

5.5.4.1
General

The UE shall:





1>
for each measId included in the measIdList within VarMeasurementConfiguration:
2>
if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasurementConfiguration, is fulfilled for one or more cells applicable for this event for a duration exceeding the value of timeToTrigger defined for this event within the VarMeasurementConfiguration 

3>
if the reportInterval defined within the VarMeasurementConfiguration for this event is not equal to 0:

4>
set the periodicalReportingOngoing defined within the VarEventsTriggered for this event to TRUE;
3>
set the numberOfReportsSent defined within the VarEventsTriggered for this event to 0;

3>
include the concerned cell(s) in the cellsToReportList defined within the VarEventsTriggered for this event, if not included;

3>
initiate the measurement reporting procedure, as specified in 5.5.4;

2>
if the triggerType is set to ‘periodical’ and a (first) measurement result is available:
3>
if the reportInterval defined within the VarMeasurementConfiguration for this event is not equal to 0:

4>
set the periodicalReportingOngoing defined within the VarEventsTriggered for this event to TRUE;
3>
set the numberOfReportsSent defined within the VarEventsTriggered for this event to 0;

3>
include the concerned cell(s) in the cellsToReportList defined within the VarEventsTriggered for this event, if not included;

3>
initiate the measurement reporting procedure, as specified in 5.5.4;

2>
Upon expiry of the periodical reporting timer for this:
3>
initiate the measurement reporting procedure, as specified in 5.5.4;

2>
if the leaving condition applicable for this event is fulfilled for one or more of the cells included in the cellsToReportList defined within the VarEventsTriggered for this event for a duration exceeding the value of timeToTrigger defined within the VarMeasurementConfiguration for this event:

3>
remove the concerned cell(s) in the cellsToReportList defined within the VarEventsTriggered for this event;

5.5.4
Measurement reporting

For the measId for which the measurement reporting procedure was triggered, the UE shall set the measuredResults within the MeasurementReport message as follows:

1>
set the IE measId to the measurement identity that triggered the measurement reporting;

1>
set the mobilityMeasResults to include all cells included in the cellsToReportList as defined within the VarEventsTriggered for this event

1>
for each included cell include the measured results in accordance with the reportConfigList defined in variable VarMeasurementConfiguration for that measurement;

1> include the cells in order of decreasing reportingQuantity, i.e. the best cell is included first.

Editor's note:
It is FFS whether, if multiple cells meet the criteria, ordering is also applied irrespective of the cells carrier frequency

1>
increment the numberOfReportsSent as defined within the VarEventsTriggered for this event by 1;

1>
if the periodicalReportingOngoing defined within the VarEventsTriggered for this event is set to FALSE or

1>
if the numberOfReportsSent as defined within the VarEventsTriggered for this event is equal to reportAmount as defined within the reporting configuration for this event as defined in variable VarMeasurementConfiguration:

2>
set the periodicalReportingOngoing defined within the VarEventsTriggered for this event to FALSE;
1>
else:

2>
start a timer with the value of reportInterval as defined within the VarMeasurementConfiguration for this event;

1>
if the measured results are for CDMA:

2>
set the preRegistrationStatus to the UE’s cdma upper layer’s HRPD preRegistrationStatus;

1>
submit the MEASUREMENT REPORT message to lower layers for transmission, upon which the procedure ends.

Editor's note:
It is FFS which additional cells may be included in a report, e.g. cells of another type (e.g. best inter-frequency cell included in an intra-frequency report.

5.5.5
Measurement related actions

5.5.5.1
Actions upon handover

5.5.5.1.1
General

After handover, the UE may re-use measurement samples obtained prior to handover.

5.5.5.1.2
Measurement related actions upon intra-frequency handover

The UE shall:

1>
If the RRCConnectionReconfiguration message triggering the handover does not include the IE measurement configuration:

2>
continue the intra-frequency, inter-frequency and inter-RAT measurements without modifying the measurement configuration.

5.5.5.1.3
Measurement related actions upon inter-frequency handover

The UE shall:

1>
If the RRCConnectionReconfiguration message triggering the handover does not include the IE measurement configuration:

2>
continue the intra-frequency measurements as follows:

3>
for each measId value in the parameter measIdList within VarMeasurementConfiguration that is linked to the measObjId value in the parameter measObjectList within VarMeasurementConfiguration whose eutra-CarrierInfo is set to the source carrier frequency:

4>
link this measId value to the measObjId value in the parameter measObjectList within VarMeasurementConfiguration whose eutra-CarrierInfo is set to the target frequency;

2>
stop all inter-frequency and inter-RAT measurements while keeping the measurement configuration unchanged;

NOTE 2
The UE resumes the applicable inter-frequency measurements after the E-UTRAN has configured the corresponding measurement object and activated the (corresponding) measurement gap(s)

2>
deactivate the measurement gap, if activated.

NOTE
If the IE measurementConfiguration is included, then the normal procedure in 5.5.2 is performed

5.5.5.2
Speed dependant scaling of measurement related parameters

The UE shall adjust the value of the following parameters configured by the E-UTRAN depending on the UE speed: Time to trigger. The UE shall apply 3 different levels, which are selected as follows:

The algorithm to determine the mobility state in RRC_CONNECTED is identical to the one used in RRC_IDLE. It is FFS whether the associated parameters are common for both states. Further details are TBS.

Editor's note:
It is assumed that the speed level selection/ detection is specified in [4], both for idle and connected. Furthermore, the scaling of the idle mode parameters is assumed to be specified in [4].

Start of 2nd modification:
–
GlobalCellIdentity
The IE GlobalCellIdentity specifies the global cell identity of the cell
GlobalCellIdentity  information element
-- ASN1START

GlobalCellId-EUTRA ::=




SEQUENCE {


-- Enter the IEs here.
















   FFS

}

GlobalCellId-UTRA ::=




SEQUENCE {


-- Enter the IEs here.
















   FFS

}

-- ASN1STOP

	GlobalCellIdentity field descriptions

	


Start of 1st modification:

–
MeasObjectCDMA2000
The IE MeasObjectCDMA2000 specifies information applicable for inter-RAT CDMA2000 neighbouring cells.
Editor’s note:
Use of cell individual offset is FFS.

MeasObjectCDMA2000 information element
-- ASN1START

MeasObjectCDMA2000 ::=



SEQUENCE {


cdma2000-Type





CDMA2000-Type,


cdma2000-CarrierInfo



CDMA2000-CarrierInfo



OPTIONAL,
-- Need OP


cdma2000-SearchWindowSize


INTEGER (1..16)





OPTIONAL,-- Need OC; FFS

offsetFreq






INTEGER (-15..15)




DEFAULT 0,
-- range FFS

cellsToRemoveList




CDMA2000-CellsToRemoveList


OPTIONAL,
-- Need OP


cellsToAddModifyList



CDMA2000-CellsToAddModifyList

OPTIONAL
-- Need OP

}

CDMA2000-CellsToRemoveList ::=

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


cellIndex






INTEGER (1..maxCellMeas)





-- FFS
}
CDMA2000-CellsToAddModifyList ::=


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


cellIndex






INTEGER (1..maxCellMeas),





-- FFS

cdma2000-CellIdentity



CDMA2000-CellIdentity

}
-- ASN1STOP

	MeasObjectCDMA2000 field descriptions

	cdma2000-Type

The type of CDMA2000 network.

	cdma2000-CarrierInfo

Identifies CDMA2000 carrier frequency for which this configuration is valid.

	cdma2000-SearchWindowSize 

Provides the search window size to be used by the UE for the neighbouring pilot.

	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.

	cdma2000-CellIdentity

CDMA2000 Physical cell identity of a cell in neighbouring cell list expressed as PNOffset.


–
MeasObjectEUTRA
The IE MeasObjectEUTRA specifies information applicable for intra-frequency or inter-frequency E‑UTRA neighbouring cells.
MeasObjectEUTRA information element
-- ASN1START

MeasObjectEUTRA ::=




SEQUENCE {


eutra-CarrierInfo




EUTRA-DL-CarrierFreq,

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),

physicalCellIdentity



PhysicalCellIdentity,


cellIndividualOffset



INTEGER (-15..15),





-- value range FFS

dl-Bandwidth





ENUMERATED {ffs}
OPTIONAL, -- Need OP, val.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. 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.

	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.


–
MeasObjectGERAN
The IE MeasObjectGERAN specifies information applicable for inter-RAT GERAN neighbouring frequencies. 

MeasObjectGERAN information element
-- ASN1START

MeasObjectGERAN ::=




SEQUENCE {


geran-MeasFrequencyList



GERAN-MeasFrequencyList,


offsetFreq






INTEGER (-15..15)


DEFAULT 0,
-- value range FFS

ncc-Permitted





BIT STRING(SIZE (8))

OPTIONAL

}

GERAN-MeasFrequencyList ::=


SEQUENCE (SIZE (1..8)) OF GERAN-DL-CarrierFreqList
-- ASN1STOP

	MeasObjectGERAN field descriptions

	geran-MeasFrequencyList

Provides the ARFCN values [44.005] of the GERAN frequencies constituting the measurement object. The complete set of ARFCN values is the merged set (the union) of ARFCN values in all of the GERAN-DL-CarrierFreqList elements contained. The ARFCN values in the merged set shall be sorted in the increasing order of ARFCN value, except ARFCN = 0, if that is included, which shall be placed as the last element in the set. The resulting GERAN neighbour frequency list is defined as the sorted list of ARFCN values. If the encoding results in a list of more than 32 GERAN neighbour frequencies, only the 32 first frequencies in the sorted list shall be considered.

	offsetFreq

Offset value applicable to the GERAN carrier frequencies. Value in dB.

	ncc-Permitted 

The NCC permitted field is coded as a bit map, i.e. bit N is coded with a "0" if the BCCH carrier with NCC = N-1 is not permitted for monitoring and with a "1" if the BCCH carrier with NCC = N-1 is permitted for monitoring; N = 1,2,..,8.


–
MeasObjectId
The IE MeasObjectId used to identify a measurement object configuration.

MeasObjectId information element
-- ASN1START

MeasObjectId ::=




INTEGER (1..maxObjectId)

-- ASN1STOP

	MeasObjectId field descriptions

	Void




–
MeasObjectUTRA
The IE MeasObjectUTRA specifies information applicable for inter-RAT UTRA neighbouring cells.
Editor's note:
Use of cell individual offset and how FDD/ TDD and the UTRAN cell identity (primary scrambling code) are specified are FFS.

MeasObjectUTRA information element
-- ASN1START

MeasObjectUTRA ::=




SEQUENCE {


utra-CarrierFreq




UTRA-DL-CarrierFreq,







-- FFS

offsetFreq






INTEGER (-15..15)


DEFAULT 0,
-- value range FFS

cellsToRemoveList




UTRA-CellsToRemoveList

OPTIONAL,


-- Need OP


cellsToAddModifyList



UTRA-CellsToAddModifyList
OPTIONAL


-- Need OP

}

UTRA-CellsToRemoveList ::=


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


cellIndex






INTEGER (1..maxCellMeas)





-- FFS
}





















-- Need OP

UTRA-CellsToAddModifyList ::=

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


cellIndex






INTEGER (1..maxCellMeas),





-- FFS

utra-CellIdentity




UTRA-CellIdentity







-- FFS
}





















-- Need OP

-- ASN1STOP

	MeasObjectUTRA field descriptions

	utra-CarrierFreq

Identifies UTRA carrier frequency for which this configuration is valid.

	offsetFreq

Offset value applicable to the UTRA 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.

	utra-CellIdentity

UTRA cell identity of a cell in neighbouring cell list.


Start of 3rd modification:
–
MeasurementConfiguration
The IE MeasurementConfiguration specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps.

Editor's note:
It has been agreed that the signalling shall support the addition, modification and removal (i.e. delta configuration) of individual measurement objects, reporting configurations and measurement identities.

Editor's note:
It has been agreed to introduce a mechanism by which E‑UTRAN can request the UE to report the CGI corresponding to an E‑UTRA L1 identity (FFS for inter RAT) reported by the UE. The UE is only required to report the GCI if it is provided with sufficient “inactive time”. Further details are FFS.

MeasurementConfiguration information element
-- ASN1START

MeasurementConfiguration ::=

SEQUENCE {


-- Measurement objects


measObjectToRemoveList



MeasObjectToRemoveList



OPTIONAL,
-- Need OP


measObjectToAddModifyList


MeasObjectToAddModifyList


OPTIONAL,
-- Need OP


-- Reporting configurations


reportConfigToRemoveList


ReportConfigToRemoveList


OPTIONAL,
-- Need OP


reportConfigToAddModifyList


ReportConfigToAddModifyList


OPTIONAL,
-- Need OP


-- Measurement identities


measIdToRemoveList




MeasIdToRemoveList




OPTIONAL,
-- Need OP


measIdToAddModifyList



MeasIdToAddModifyList



OPTIONAL,
-- Need OP


-- Other parameters


quantityConfig





QuantityConfig





OPTIONAL,
-- Need OC


measGapConfig





MeasGapConfig





OPTIONAL,
-- Need OC


s-Measure






INTEGER (0)






OPTIONAL, -- Need OC;FFS

hrpd-PreRegistrationInfo


HRPD-PreRegistrationInfo


OPTIONAL, 
-- Need OP


mbsfn-NeighbourCellConfig


SEQUENCE {}





OPTIONAL -- 2-bit field FFS
}

MeasIdToRemoveList ::=



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


measId







MeasId

}

MeasIdToAddModifyList ::=


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


measId







MeasId,


measObjectId





MeasObjectId,


reportConfigId





ReportConfigId

}

MeasObjectToRemoveList ::=


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


measObjectId





MeasObjectId

}

MeasObjectToAddModifyList ::=

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


measObjectId





MeasObjectId,


measObject






CHOICE {



measObjectEUTRA





MeasObjectEUTRA,



measObjectUTRA





MeasObjectUTRA,



measObjectGERAN





MeasObjectGERAN,



measObjectCDMA2000




MeasObjectCDMA2000


}

}

ReportConfigToRemoveList ::=

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


reportConfigId





ReportConfigId

}

ReportConfigToAddModifyList ::=

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


reportConfigId





ReportConfigId,


reportConfig





CHOICE {



reportConfigEUTRA




ReportConfigEUTRA,



reportConfigInterRAT



ReportConfigInterRAT


}

}

-- ASN1STOP

	MeasurementConfiguration field descriptions

	measObjectToRemoveList

List of measurement objects to remove.

	measObjectToAddModifyList

List of measurement objects to add/ modify.

	measObjectId

Used to identify a measurement object configuration.

	measObject

Specifies measurement object configurations for E‑UTRA, UTRA, GERAN, or CDMA2000 measurements.

	reportConfigToRemoveList

List of measurement reporting configurations to remove.

	reportConfigToAddModifyList

List of measurement reporting configurations to add/ modify.

	reportConfigId

Used to identify a measurement reporting configuration.

	reportConfig

Specifies measurement reporting configurations for E‑UTRA, UTRA, GERAN, or CDMA2000 measurements.

	measIdToRemoveList

List of measurement identities to remove.

	measIdToAddModifyList

List of measurement identities to add/ modify.

	measId

Used to link a measurement object to a reporting configuration.

	quantityConfig

Specifies measurement quantities for UTRA, GERAN, or CDMA2000 and L3 filtering coefficients for E‑UTRA, UTRA or GERAN measurements.

	measGapConfig

Used to configure measurement gap pattern and control activation/ deactivation of measurement gaps.

	s-Measure

Serving cell quality threshold controlling whether or not the UE is required to perform measurements of intra-frequency, inter-frequency and inter-RAT neighbouring cells. Value in dBm.

	mbsfn-NeighbourCellConfig

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


Start of 4th modification:
–
MeasuredResults
The IE MeasuredResults covers measured results for intra-frequency, inter-frequency and inter- RAT mobility.

Editor's note:
It has been agreed to identify intra- and inter-frequency neighbours by their physical layer identity

MeasuredResults information element
-- ASN1START

MeasuredResults ::=




SEQUENCE {


measId







MeasId,


measResultServing




SEQUENCE {}






OPTIONAL,
-- Need OP






















  -- FFS if MP


mobilityMeasResults




CHOICE {



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000



MeasResultsCDMA2000


}

}

MeasResultListEUTRA ::=



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


physicalCellIdentity



PhysicalCellIdentity,


globalCellIdentity




GlobalCellId-EUTRA


 

OPTIONAL,
-- Need OP

measResultEUTRA





SEQUENCE {}










-- FFS

}

MeasResultListUTRA ::=



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


utra-CellIdentity




UTRA-CellIdentity,


globalCellIdentity




GlobalCellId-UTRA


 

OPTIONAL,
-- Need OP

measResultUTRA





SEQUENCE {}










-- FFS

}

MeasResultListGERAN ::=



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


geran-CarrierInfo




SEQUENCE {},









-- FFS


geran-CellIdentity




GERAN-CellIdentity,


measResultGERAN





SEQUENCE {}










-- FFS

}

MeasResultsCDMA2000 ::=



SEQUENCE {


preRegistrationStatus



BOOLEAN,


measResultListCDMA2000



MeasResultListCDMA2000
}

MeasResultListCDMA2000 ::=


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


cdma2000-CellIdentity



CDMA2000-CellIdentity,


measResultCDMA2000




SEQUENCE {}










-- FFS

}

-- ASN1STOP

	MeasuredResults field descriptions

	measId

Identifies the measurement identity for which the reporting is being performed.

	measResultServing

Measured result of the serving cell. FFS if mandatory or optional.

	measResultListEUTRA

List of measured results for the maximum number of reported best cells for an E‑UTRA measurement identity.

	measResultEUTRA

Measured result of an E‑UTRA cell.

	measResultListUTRA

List of measured results for the maximum number of reported best cells for a UTRA measurement identity.

	measResultUTRA

Measured result of a UTRA cell.

	measResultListGERAN

List of measured results for the maximum number of reported best cells or frequencies for a GERAN measurement identity.

	measResultGERAN

Measured result of a GERAN cell or frequency.

	measResultsCDMA2000

Contains the HRPD pre-registration status and the list of CDMA2000 measurements.

	preRegistrationStatus

Set to TRUE if the UE is currently pre-registered with CDMA2000 HRPD

	measResultListCDMA2000

List of measured results for the maximum number of reported best cells for a CDMA2000 measurement identity.

	measResultCDMA2000

Measured result of a CDMA2000 cell.


Start of 5th modification:
–
ReportConfigEUTRA
The IE ReportConfigEUTRA specifies criteria for triggering of an E‑UTRA measurement reporting event. The E‑UTRA measurement reporting events are labelled AN with N equal to 1, 2 and so on.

Event A1:
Serving becomes better than absolute threshold;

Event A2:
Serving becomes worse than absolute threshold;

Event A3:
Neighbour becomes amount of offset better than serving;

Event A4:
Neighbour becomes better than absolute threshold;

Event A5:
Serving becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.

ReportConfigEUTRA information element
-- ASN1START

ReportConfigEUTRA ::=



SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventA1







SEQUENCE {






a1-Threshold





INTEGER (0)



-- value range FFS




},





eventA2







SEQUENCE {






a2-Threshold





INTEGER (0)



-- value range FFS




},





eventA3







SEQUENCE {






a3-Offset






INTEGER (0)









  -- value range FFS but will include positive and negative values




},





eventA4







SEQUENCE {






a4-Threshold





INTEGER (0)



-- value range FFS




},





eventA5







SEQUENCE {






a5-Threshold1





INTEGER (0),


-- value range FFS





a5-Threshold2





INTEGER (0)



-- value range FFS




}




},




hysteresis






INTEGER (0),




-- value range FFS



timeToTrigger





INTEGER (0)





-- value range FFS


},



periodical







SEQUENCE {




reportCGI







BOOLEAN,




s-MeasureApplicable





BOOLEAN,



maxMeasurementDuration




INTEGER (0)



-- value range FFS


},


},


triggerQuantity





ENUMERATED {rsrp, rsrq, none},




reportQuantity





ENUMERATED {sameAsTriggerQuantity, both},


maxReportCells





INTEGER (1..maxCellReport),


reportInterval





SEQUENCE {}





OPTIONAL,
-- Cond Periodic

reportAmount





SEQUENCE {}





OPTIONAL
-- Need OP

}

-- ASN1STOP

	ReportConfigEUTRA field descriptions

	eventId

Choice of E‑UTRA event triggered reporting criteria.

	triggerQuantity 
The quantities used to evaluate the triggering condition for the event. The values rsrp and rsrq correspond to Reference Signal Received Power (RSRP) and Reference Signal Received Quality (RSRQ) [36.214].

	hysteresis

Hysteresis parameter for entering/ leaving measurement report triggering condition. Value in dB.

	timeToTrigger
Time during which specific criteria for the event needs to be met in order to trigger a measurement report. Value in seconds.

	reportQuantity 
The quantities to be included in the measurement report. The value both means that both the rsrp and rsrq quantities are to be included in the measurement report

	maxReportCells
Max number of cells to include in the measurement report.

	reportInterval
If included, the event triggers the UE to perform periodical reporting with the indicated interval. Value in seconds.

	reportAmount
Number of reports in case of periodical reporting triggered by event (if limited).


	Conditional presence
	Explanation

	Periodic
	This IE is mandatory in case type is set to ‘periodical’; otherwise it is optional


–
ReportConfigId
The IE ReportConfigId is used to identify a measurement reporting configuration.

ReportConfigId information element
-- ASN1START

ReportConfigId ::=




INTEGER (1..maxReportConfigId)

-- ASN1STOP

	ReportConfigId field descriptions

	Void




–
ReportConfigInterRAT
The IE ReportConfigInterRAT specifies criteria for triggering of an inter-RAT measurement reporting event. The inter-RAT measurement reporting events are labelled BN with N equal to 1, 2 and so on.

Event B1:
Neighbour becomes better than absolute threshold;

Event B2:
Serving becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.

ReportConfigInterRAT information element
-- ASN1START

ReportConfigInterRAT ::=


SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventB1







SEQUENCE {






b1-Threshold





INTEGER (0)



-- value range FFS





},





eventB2







SEQUENCE {






b2-Threshold1





INTEGER (0),


-- value range FFS






b2-Threshold2





INTEGER (0)



-- value range FFS





}




},




timeToTrigger




INTEGER (0)






-- value range FFS



},



periodical







SEQUENCE {




reportCGI







BOOLEAN,




s-MeasureApplicable





BOOLEAN,



maxMeasurementDuration




INTEGER (0)



-- value range FFS


},


},



maxReportCells





INTEGER (1..maxCellReport),


reportQuantity





SEQUENCE {}





OPTIONAL,
-- Need OP; FFS


reportInterval





SEQUENCE {}





OPTIONAL,
-- Cond Periodic

reportAmount





SEQUENCE {}





OPTIONAL
-- Need OP

}

-- ASN1STOP

	ReportConfigInterRAT field descriptions

	eventId

Choice of inter-RAT event triggered reporting criteria.

	timeToTrigger

Time during which specific criteria for the event needs to be met in order to trigger a measurement report.

	maxReportCells

Max number of cells to include in the measurement report.

	reportQuantity

Need is FFS.

	reportInterval
If included, the event triggers the UE to perform periodical reporting with the indicated interval.

	reportAmount
Number of reports in case of periodical reporting triggered by event (if limited).


	Conditional presence
	Explanation

	Periodic
	This IE is mandatory in case type is set to ‘periodical’; otherwise it is optional


–
ReportConfigPeriodical
The IE ReportConfigPeriodical specifies criteria for periodical measurement reporting.

ReportConfigPeriodical information element
-- ASN1START

ReportConfigPeriodical ::=


SEQUENCE {


maxReportCells





INTEGER (1..maxCellReport),


reportQuantity





SEQUENCE {}






OPTIONAL,-- Need OP; FFS


reportInterval





SEQUENCE {},


reportAmount





SEQUENCE {}
}

-- ASN1STOP

	ReportConfigPeriodical field descriptions

	maxReportCells

Max number of cells to include in the measurement report.

	reportQuantity

Need is FFS.

	reportInterval
The UE performs periodical reporting with the indicated interval.

	reportAmount
Number of reports.
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