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8.4 
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Traffic volume measurement is valid, if the IE "traffic volume measurement object" has been included, 
otherwise it is not.
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8.4
Measurement procedures

The UE measurements are grouped into 7 different categories, according to what the UE should measure.

The different types of measurements are:

-
Intra-frequency measurements: measurements on downlink physical channels at the same frequency as the active set. Detailed description is found in subclause 14.1.

-
Inter-frequency measurements: measurements on downlink physical channels at frequencies that differ from the frequency of the active set. Detailed description is found in subclause 14.2.

-
Inter-RAT measurements: measurements on downlink physical channels belonging to another radio access technology than UTRAN, e.g. PDC or GSM. Detailed description is found in subclause 14.3.

-
Traffic volume measurements: measurements on uplink traffic volume. Detailed description is found in subclause 14.4.

-
Quality measurements: Measurements of quality parameters, e.g. downlink transport block error rate. Detailed description is found in subclause 14.5.

-
UE-internal measurements: Measurements of UE transmission power and UE received signal level. Detailed description is found in subclause 14.6.

-
UE positioning measurements: Measurements of UE position. Detailed description is found in subclause 14.7.
The UE shall support a number of measurements running in parallel (the number of parallel measurements to be supported is specified in [19] and [20]). The UE shall also support that each measurement is controlled and reported independently of every other measurement.

Cells that the UE is monitoring (e.g. for handover measurements) are grouped in the UE into three different categories:

1.
Cells, which belong to the active set. User information is sent from all these cells. In FDD, the cells in the active set are involved in soft handover. In TDD the active set always comprises of one cell only.

2.
Cells, which are not included in the active set, but are monitored according to a neighbour list assigned by the UTRAN belong to the monitored set.
3.
Cells detected by the UE, which are neither included in the active set nor in the monitored set belong to the detected set. Reporting of measurements of the detected set is only required for intra-frequency measurements made by UEs in CELL_DCH state.

UTRAN may control a measurement in the UE either by broadcast system information and/or by transmitting a MEASUREMENT CONTROL message. The latter message includes the following measurement control information:

1.
Measurement identity: A reference number that should be used by the UTRAN when setting up, modifying or releasing the measurement and by the UE in the measurement report.

2.
Measurement command: One out of three different measurement commands.

-
Setup: Setup a new measurement.

-
Modify: Modify a previously defined measurement, e.g. to change the reporting criteria.

-
Release: Stop a measurement and clear all information in the UE that are related to that measurement.

3.
Measurement type: One of the types listed above describing what the UE shall measure.


Presence or absence of the following control information depends on the measurement type

4.
Measurement objects: The objects the UE shall measure, and corresponding object information.

5.
Measurement quantity: The quantity the UE shall measure. This also includes the filtering of the measurements.

6.
Reporting quantities: The quantities the UE shall include in the report in addition to the quantities that are mandatory to report for the specific event.
7.
Measurement reporting criteria: The triggering of the measurement report, e.g. periodical or event-triggered reporting.

8.
Measurement Validity: Defines in which UE states the measurement is valid.

9.
Measurement reporting mode: This specifies whether the UE shall transmit the measurement report using AM or UM RLC.

10.
Additional measurement identities: A list of references to other measurements. When this measurement triggers a measurement report, the UE shall also include the reporting quantities for the measurements referenced by the additional measurement identities.

All these measurement parameters depend on the measurement type and are described in more detail in clause 14.

When the reporting criteria are fulfilled, i.e. a specified event occurred or the time since last report indicated for periodical reporting has elapsed, the UE shall send a MEASUREMENT REPORT message to UTRAN.

In CELL_FACH, CELL_PCH or URA_PCH state, the UE shall perform measurements according to the measurement control information included in System Information Block Type 12 or System Information Block Type 11, according to subclause 8.1.1.6.11. The UE may also be requested to perform traffic volume measurements according to the measurement control information in a MEASUREMENT CONTROL message.

In CELL_DCH state, the UE may be requested to report measurements from any of the measurement types. The UE may also be requested to report cells from the detected set. The triggering event for the UE to send a MEASUREMENT REPORT message for detected set cells is defined in measurement events 1A and 1E for FDD cells and in measurement event 1G for TDD cells in clause 14.

In order to receive information for the immediate establishment of macrodiversity (FDD) or to support the DCA algorithm (TDD), the UTRAN may also indicate to the UE in System Information Block Type 11 or System Information Block Type 12, to append radio link related measurement reports to the following messages when they are sent on common transport channels (i.e., RACH, CPCH, USCH):

-
RRC CONNECTION REQUEST message sent to establish an RRC connection;

-
INITIAL DIRECT TRANSFER message sent uplink to establish a signalling connection;

-
UPLINK DIRECT TRANSFER message to transfer NAS messages for an existing signalling connection;

-
CELL UPDATE message sent to respond to a UTRAN originated page;

-
MEASUREMENT REPORT message sent to report uplink traffic volume;

-
PUSCH CAPACITY REQUEST message sent to request PUSCH capacity (TDD only).

8.4.1.4a
Configuration Incomplete

If the variable CONFIGURATION_INCOMPLETE is set to TRUE, the UE shall:

-
retain the measurement configuration that was valid before the MEASUREMENT CONTROL message was received;

-
set the IE "RRC transaction identifier" in the MEASUREMENT CONTROL FAILURE message to the value of "RRC transaction identifier" in the entry for the MEASUREMENT CONTROL message in the table "Accepted transactions" in the variable TRANSACTIONS and clear that entry;

-
clear the variable CONFIGURATION_INCOMPLETE;

-
set the cause value in IE "failure cause" to " Configuration incomplete";

-
submit the MEASUREMENT CONTROL FAILURE message to lower layers for transmission on the DCCH using AM RLC;

-
continue with any ongoing processes and procedures as if the invalid MEASUREMENT CONTROL message has not been received;

· And the procedure ends.

8.4.1.7.4
Traffic volume measurement

Upon transition from CELL_FACH to CELL_DCH state, the UE shall:

-
retrieve each set of measurement control information of measurement type "traffic volume" stored in the variable MEASUREMENT_IDENTITY;

-
if the optional IE "measurement validity" for this measurement has not been included:

-
delete the measurement associated with the variable MEASUREMENT_IDENTITY;

-
if the IE "measurement validity" for the measurement has been included, and the IE "UE state" has been assigned to value "all states except CELL_DCH":

-
stop measurement reporting; and

-
save the measurement associated with the variable MEASUREMENT_IDENTITY to be used after the next transition to CELL_FACH state;

-
if the IE "measurement validity" for the measurement has been included, and the IE "UE state" has been assigned to value "all states":

-
continue measurement reporting;

-
if the IE "measurement validity" has been included and the IE "UE state" has been assigned to value "CELL_DCH":

-
resume this measurement and associated reporting;

-
if no traffic volume type measurement has been assigned to the UE with a MEASUREMENT CONTROL message when transiting to CELL_DCH state:

-
continue an ongoing traffic volume type measurement, assigned in System Information Block type 11 ( or System Information Block type 12, according to subclause 8.1.1.6.11);

-
if the UE in CELL_DCH state receives a MEASUREMENT CONTROL message, which indicates the same measurement identity as that stored in variable MEASUREMENT_IDENTITY:

-
update the stored information with the traffic volume measurement control information in variable MEASUREMENT_IDENTITY.

8.4.2.2 Initiation

In CELL_DCH state, the UE shall transmit a MEASUREMENT REPORT message on the uplink DCCH when the reporting criteria stored in variable MEASUREMENT_IDENTITY are met for any ongoing measurements that are being performed in the UE.

In CELL_FACH state, the UE shall transmit a MEASUREMENT REPORT message on the uplink DCCH when the reporting criteria stored in variable MEASUREMENT_IDENTITY are met for any ongoing traffic volume measurement that is being performed in the UE.

In TDD, if the Radio Bearer associated with the MEASUREMENT_IDENTITY fulfilling the reporting criteria for an ongoing traffic volume measurement is mapped on transport channel of type USCH, the UE shall initiate the "PUSCH CAPACITY REQUEST" procedure instead of transmitting a MEASUREMENT REPORT (TDD Only).

In CELL_PCH or URA_PCH state, the UE shall first perform the cell update procedure according to subclause 8.3.1, using the cause "uplink data transmission", in order to transit to CELL_FACH state and then transmit a MEASUREMENT REPORT message on the uplink DCCH when the reporting criteria stored in variable MEASUREMENT_IDENTITY are fulfilled for any ongoing traffic volume measurement which is being performed in the UE.

The reporting criteria are fulfilled if either:

-
the first measurement has been completed according to the requirements set in [19] or [20] for a newly initiated measurement with periodic reporting; or

-
the time period indicated in the stored IE "Periodical reporting criteria" has elapsed since the last measurement report was transmitted for a given measurement; or

-
an event in stored IE "Measurement reporting criteria" was triggered. Events and triggering of reports for different measurement types are described in detail in clause 14.

For the measurement, which triggered the MEASUREMENT REPORT message, the UE shall:

-
set the IE "measurement identity" to the measurement identity, which is associated with that measurement in variable MEASUREMENT_IDENTITY;

-
set the IE "measured results" to include measurements according to the IE "reporting quantity" of that measurement stored in variable MEASUREMENT_IDENTITY; and

-
if all the reporting quantities are set to "false":

-
not set the IE "measured results";

-
set the IE "Measured results" in the IE "Additional measured results" according to the IE "reporting quantity" for all measurements associated with the measurement identities included in the IE "additional measurements" stored in variable MEASUREMENT_IDENTITY of the measurement that triggered the measurement report; and

-
if more than one additional measured results are to be included:

-
sort them in ascending order according to their IE "measurement identity" in the MEASUREMENT REPORT message;

-
if the MEASUREMENT REPORT message was triggered by an event (i.e. not a periodical report):

-
set the IE "Event results" according to the event that triggered the report.

The UE shall:

-
transmit the MEASUREMENT REPORT message on the uplink DCCH using either AM or UM RLC according to the stored IE "measurement reporting mode" associated with the measurement identity that triggered the report.

When the MEASUREMENT REPORT message has been submitted to lower layers for transmission:

-
The procedure ends.
8.6.7.1
Measurement validity

If the optional IE "measurement validity" for a given measurement has not been included in measurement control information, the UE shall delete the measurement associated with the variable MEASUREMENT IDENTITY after the UE makes a transition to a new state.

If the IE "measurement validity" for this measurement has been included in measurement control information, the UE shall save the measurement associated with the variable MEASUREMENT IDENTITY. The IE "UE state" defines the scope of resuming the measurement.

If the "UE state" is defined as "all states", the UE shall continue the measurement after making a transition to a new state. This scope is assigned only for traffic volume type measurements and can only be applied by the UE if the IE "traffic volume measurement object" has been included in measurement control information. If the IE "traffic volume measurement object" has not been included in measurement control information, the UE shall not save the measurement control information in variable MEASUREMENT IDENTITY, but shall send a MEASUREMENT CONTROL FAILURE message to the UTRAN with failure cause "Configuration incomplete ".

If the "UE state" is defined as "all states except CELL_DCH", the UE shall store the measurement to be resumed after a subsequent transition from CELL_DCH state to any of the other states in connected mode. This scope is assigned only for traffic volume type measurements.

If the "UE state" is defined as "CELL_DCH", the UE shall store the measurement to be resumed after a subsequent transition to CELL_DCH state. After cell re-selection, the UE shall delete any ongoing intra-frequency or inter-frequency and inter-RAT type measurement associated with the variable MEASUREMENT IDENTITY. Other measurement types shall, however, be continued regardless of cell reselection.

8.6.7.2
Filter coefficient

If the IE "Filter coefficient" is received the UE shall apply filtering of the measurements for that measurement quantity according to the formula below. This filtering shall be performed by the UE before UE event evaluation. The UE shall also filter the measurements reported in the IE "Measured results". The filtering shall not be performed for the measurements reported in the IE " Measured results on RACH" and for cell-reselection in connected or idle mode.

The filtering shall be performed according to the following formula.
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The variables in the formula are defined as follows:

Fn is the updated filtered measurement result

Fn-1 is the old filtered measurement result

Mn is the latest received measurement result from physical layer measurements, the unit used for Mn is the same unit as the reported unit in the MEASUREMENT REPORT message or the unit used in the event evaluation.

a = 1/2(k/2), where k is the parameter received in the IE "Filter coefficient".

NOTE:
if k is set to 0 that will mean no layer 3 filtering.

In order to initialise the averaging filter, F0 is set to M1 when the first measurement result from the physical layer measurement is received.

The physical layer measurement results are sampled once every measurement period. The measurement period and the accuracy for a certain measurement is defined in [19] and [20].

10.3.7.73
Traffic volume measurement system information
Information Element/Group name
Need
Multi
Type and reference
Semantics description

Traffic volume measurement identity 
MD

Measurement identity 10.3.7.48
The traffic volume measurement identity has default value 4.

Traffic volume
measurement object
OP

Traffic volume measurement object 10.3.7.70


Traffic volume
measurement quantity
OP

Traffic volume measurement quantity 10.3.7.71


Traffic volume reporting quantity
OP

Traffic volume reporting quantity 10.3.7.74


Measurement validity
OP

Measurement validity 10.3.7.51


Measurement Reporting Mode
MP

Measurement Reporting Mode 10.3.7.49


CHOICE reporting criteria
MP




>Traffic volume measurement reporting criteria


Traffic volume measurement reporting criteria 10.3.7.72


>Periodical reporting criteria


Periodical reporting criteria 10.3.7.53


11.3
Information element definitions

InterFreqMeasQuantity ::=


SEQUENCE {


reportingCriteria




CHOICE {



intraFreqReportingCriteria


SEQUENCE {




intraFreqMeasQuantity



IntraFreqMeasQuantity



},



interFreqReportingCriteria


SEQUENCE {




filterCoefficient




FilterCoefficient


DEFAULT fc0,




modeSpecificInfo




CHOICE {





fdd








SEQUENCE {






freqQualityEstimateQuantity-FDD

FreqQualityEstimateQuantity-FDD





},





tdd








SEQUENCE {






freqQualityEstimateQuantity-TDD

FreqQualityEstimateQuantity-TDD





}




}



}


}

}

InterRATMeasQuantity ::=



SEQUENCE {


measQuantityUTRAN-QualityEstimate

IntraFreqMeasQuantity


OPTIONAL,


ratSpecificInfo





CHOICE {



gsm









SEQUENCE {




measurementQuantity





MeasurementQuantityGSM,




filterCoefficient





FilterCoefficient

DEFAULT fc0,




bsic-VerificationRequired



BSIC-VerificationRequired



},



is-2000








SEQUENCE {




tadd-EcIo







INTEGER (0..63),




tcomp-EcIo







INTEGER (0..15),




softSlope







INTEGER (0..63)


OPTIONAL,




addIntercept






INTEGER (0..63)


OPTIONAL



}


}


}

IntraFreqMeasQuantity ::=


SEQUENCE {


filterCoefficient




FilterCoefficient




DEFAULT fc0,


modeSpecificInfo 




CHOICE {



fdd







SEQUENCE {




intraFreqMeasQuantity-FDD

IntraFreqMeasQuantity-FDD



},



tdd







SEQUENCE {




intraFreqMeasQuantity-TDDList
IntraFreqMeasQuantity-TDDList



}


}

}

MeasurementControlSysInfo ::=

SEQUENCE {


use-of-HCS






CHOICE
{



hcs-not-used 




SEQUENCE
{




cellSelectQualityMeasure
CHOICE
{





cpich-RSCP



SEQUENCE
{






intraFreqMeasurementSysInfo


IntraFreqMeasurementSysInfo-RSCP
OPTIONAL,






interFreqMeasurementSysInfo


InterFreqMeasurementSysInfo-RSCP
OPTIONAL





},





cpich-Ec-No



SEQUENCE
{






intraFreqMeasurementSysInfo


IntraFreqMeasurementSysInfo-ECN0

OPTIONAL,






interFreqMeasurementSysInfo


InterFreqMeasurementSysInfo-ECN0
OPTIONAL





}




},




interRATMeasurementSysInfo

InterRATMeasurementSysInfo

OPTIONAL



},



hcs-used





SEQUENCE
{




cellSelectQualityMeasure
CHOICE
{





cpich-RSCP



SEQUENCE
{






intraFreqMeasurementSysInfo


IntraFreqMeasurementSysInfo-HCS-RSCP


OPTIONAL,






interFreqMeasurementSysInfo


InterFreqMeasurementSysInfo-HCS-RSCP


OPTIONAL





},





cpich-Ec-No



SEQUENCE
{






intraFreqMeasurementSysInfo


IntraFreqMeasurementSysInfo-HCS-ECN0


OPTIONAL,






interFreqMeasurementSysInfo


InterFreqMeasurementSysInfo-HCS-ECN0


OPTIONAL



}




},




interRATMeasurementSysInfo

InterRATMeasurementSysInfo-HCS

OPTIONAL



}


},


trafficVolumeMeasSysInfo


TrafficVolumeMeasSysInfo


OPTIONAL,


ue-InternalMeasurementSysInfo

UE-InternalMeasurementSysInfo

OPTIONAL

}

UE-InternalMeasQuantity ::=


SEQUENCE {


measurementQuantity




UE-MeasurementQuantity,


filterCoefficient




FilterCoefficient




DEFAULT fc0
}
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