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Reason for 
change:

· The contents of the unlisted set are clarified and the set is renamed to detected set. 

· It is clarified that a measurement sequence is no longer valid after the UE has changed cell in CELL_FACH state. 

· The "amount of reporting" in "periodical reporting criteria" is changed from OP to MD and default value infinity is specified.

· The "reporting interval"   in "periodical reporting criteria" is changed from OP to MP.

· The interpretation of "reference time difference to cell" on BCH and on DCH is clarified. 

· The "transport channel identity" is changed from MP to OP in "traffic volume measurement reporting criteria". If the transport channel identity is not included, the measurement reporting criteria are applied to all transport channels.

· The "reporting interval" is removed from traffic volume reporting criteria, because its functionality is the same as "pending time after trigger".

· The "traffic volume reporting criteria" is added to "traffic volume measurement system information"

· It is added that event 1A may be also be used for  triggering a report of detected set cells.

· Event identifiers are added to TDD measurement event titles is section 14.
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8.4
Measurement procedures

The UE measurements are grouped into 6 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. 

-
Inter-system measurements: measurements on downlink physical channels belonging to another radio access system than UTRAN, e.g. PDC or GSM. 

-
Traffic volume measurements: measurements on uplink traffic volume. Detailed description is found in subclause 14.2.

-
Quality measurements: Measurements of quality parameters, e.g. downlink transport block error rate.

-
Internal measurements: Measurements of UE transmission power and UE received signal level. Detailed description is found in subclause 14.3.

The same type of measurements may be used as input to different functions in UTRAN. However, the UE shall support a number of measurements running in parallel. 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 and they are simultaneously demodulated and coherently combined. In FDD, these cells 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, which are not included in the active set, and are detected by the UE without receiving a neighbour list from the UTRAN belong to the detected  set. Intra-frequency measurements of the unlisted set is required only from UEs in CELL_DCH state. NOTE: the cells of the monitored set are not excluded from the detected set. 
UTRAN may start a measurement in the UE by transmitting a MEASUREMENT CONTROL message. This message includes the following measurement control information:

1.
Measurement type: One of the types listed above describing what the UE shall measure.

2.
Measurement identity number: A reference number that should be used by the UTRAN when modifying or releasing the measurement and by the UE in the measurement report.

3.
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.

4.
Measurement objects: The objects the UE shall measure on, 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. The events are described for each measurement type in clause 14.

8.
Reporting mode: This specifies whether the UE shall transmit the measurement report using acknowledged or unacknowledged data transfer of RLC.

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 idle mode, the UE shall perform measurements according to the measurement control information included in System Information Block Type 11, which is transmitted on the BCCH. 

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, which is transmitted on the BCCH. If the UE has not received System Information Block Type 12, it shall perform measurements according to the measurement control information included in System Information Block Type 11, which is transmitted on the BCCH.

In CELL_DCH state, the UE shall report radio link related measurements to the UTRAN with a MEASUREMENT REPORT message. The UE may also be requested by the UTRAN to report unlisted cells, which it has detected. The triggering event for the UE to send a MEASUREMENT REPORT message is that a detected cell exceeds an absolute threshold. 

In order to receive information for the establishment of immediate macrodiversity (FDD) or to support the DCA algorithm (TDD), the UTRAN may also request the UE to append radio link related measurement reports to the following messages sent on the RACH:

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

-
RRC CONNECTION RE-ESTABLISHMENT REQUEST message sent to re-establish an RRC connection;

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

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

-
MEASUREMENT REPORT message sent to report uplink traffic volume;

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

NOTE:
Whether or not measured results can be appended to other messages and in other scenarios is FFS.

8.4.1.8
Measurements after transition from CELL_FACH to CELL_DCH state

The UE shall obey the follow rules for different measurement types after transiting from CELL_FACH to CELL_DCH state:

Intra-frequency measurement

If the UE has previously in CELL_DCH state stored an intra-frequency measurement, for which the IE "measurement validity" has been assigned to value "resume" and for which the IE "UE state for reporting" has been assigned to value "CELL_DCH", the UE shall resume this measurement and associated reporting. If the UE has performed cell reselection whilst out of  CELL_DCH state, the UE shall not resume the measurement.
If the UE has no previously assigned measurement, it shall continue monitoring the list of neighbouring cells assigned in the "intra-frequency cell info" IE in "System Information Block 12" (or "System Information Block 11"). If the "intra-frequency measurement reporting criteria" IE was included in "System Information Block 12" (or "System Information Block 11"), the UE shall send the MEASUREMENT REPORT message when reporting criteria are fulfilled. When the UE receives a MEASUREMENT CONTROL message including an intra-frequency measurement type assignment, the UE shall stop monitoring and measurement reporting for the list of neighbouring cells assigned in the "intra-frequency cell info" IE in "System Information Block 12" (or "System Information Block 11"). It shall also delete the measurement reporting criteria received in "System Information Block 12" (or "System Information Block 11").

Inter-frequency measurement

The UE shall stop monitoring the list of neighbouring cells assigned in the "inter-frequency cell info" IE in "System Information Block 12" (or "System Information Block 11"). If the UE has previously stored an inter-frequency measurement, for which the IE "measurement validity" has been assigned to value "resume" and for which the IE "UE state for reporting" has been assigned to value "CELL_DCH", the UE shall resume this measurement and associated reporting.

Inter-system measurement

The UE shall stop monitoring the list of neighbouring cells assigned in the "inter-frequency system info" IE in "System Information Block 12" (or "System Information Block 11"). If the UE has previously stored an inter-system measurement, for which the IE "measurement validity" has been assigned to value "resume" and for which the IE "UE state for reporting" has been assigned to value "CELL_DCH", the UE shall resume this measurement and associated reporting.

Traffic volume measurement 

The UE shall stop or continue traffic volume type measurement reporting assigned in a MEASUREMENT CONTROL message sent on the FACH according to the following rules:

-
If the IE "measurement validity" for this measurement has been assigned to value "release", the UE shall delete the measurement associated with the variable MEASUREMENT IDENTITY.

-
If the IE "measurement validity" for the measurement has been assigned to value "resume", and the IE "UE state for reporting" has been assigned to value "CELL_FACH", the UE shall 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 assigned to value "resume", and the IE "UE state for reporting" has been assigned to value "all states", the UE shall continue measurement reporting. 

If the UE has previously stored a measurement, for which the IE "measurement validity" has been assigned to value "resume" and for which the IE "UE state for reporting" has been assigned to value "CELL_DCH", the UE shall 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, the UE shall continue an ongoing traffic volume type measurement, which was assigned in "System Information Block 12" (or "System Information Block 11") 

Traffic volume type measurement control parameters assigned in a MEASUREMENT CONTROL message shall always supersede parameters conveyed in "System Information Block 12" (or "System Information Block 11").If the UE receives a MEASUREMENT CONTROL message including an traffic volume measurement type assignment, the UE shall delete the traffic volume measurement control information received in "System Information Block 12" (or "System Information Block 11"). 

10.3.7.36
Intra-frequency measurement

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Intra-frequency cell info list
OP

Intra-frequency cell info list 10.3.7.33
Measurement object

Not included for measurement of detected set.

Intra-frequency measurement
 quantity 
OP

Intra-frequency measurement quantity 10.3.7.38


Intra-frequency reporting quantity 
OP

Intra-frequency reporting quantity 10.3.7.41


Reporting cell status
OP

Reporting cell status 10.3.7.88


Measurement validity 
OP

Measurement validity 10.3.7.76


CHOICE report criteria
MP




>Intra-frequency measurement 
 reporting criteria 


Intra-frequency measurement reporting criteria 10.3.7.39


>Periodical reporting criteria


Periodical reporting criteria 10.3.7.78


>No reporting



(no data)

Chosen when this measurement only is used as additional measurement to another measurement

10.3.7.41
Intra-frequency reporting quantity
Contains the reporting quantity information for an intra-frequency measurement.

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Reporting quantities for active set cells
MP

Cell reporting quantities 10.3.7.5


Reporting quantities for monitored set cells
MP

Cell reporting quantities 10.3.7.5


Reporting quantities for detected set cells
OP

Cell reporting quantities 10.3.7.5


10.3.7.78
Periodical reporting criteria

Contains the periodical reporting criteria information. It is necessary only in the periodical reporting mode.

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Amount of reporting
MD

Enumerated(1, 2, 4, 8, 16, 32, 64, Infinity)
Measurement is "released" after the indicated amount of reporting from the UE itself. 
The default value is infinity.

Reporting interval
MP

Real(0.25, 0.5, 1, 2, 3, 4, 6, 8, 12, 16, 20, 24, 28, 32, 64)
Indicates the interval of periodical report.
Interval in seconds

10.3.7.87
Reference time difference to cell

In the System Information message,  the reference time difference to cell indicates the SFN-SFN time difference between the primary CCPCH of the current cell and the primary CCPCH of a neighbouring cell. 
In the Measurement Control message, the the reference time difference to cell indicates the CFN-SFN time difference between UE uplink transmission timing and the primary CCPCH of a neighbouring cell. 
Information Element/Group name
Need
Multi
Type and reference
Semantics description

CHOICE accuracy
MP




>40 chips





>>Reference time difference
MP

Integer(0..38400 by step of 40)
In chips

>256 chips





>>Reference time difference
MP

Integer(0.. 38400 by step of 256)
In chips

>2560 chips





>>Reference time difference
MP

Enumerated(0.. 38400 by step of 2560)
In chips


10.3.7.98
Traffic volume measurement reporting criteria

Contains the measurement reporting criteria information for a traffic volume measurement.

Event 4a: RLC buffer payload exceeds an absolute threshold.

Event 4b: RLC buffer payload becomes smaller than an absolute threshold.
Information Element/Group name
Need
Multi
Type and reference
Semantics description

Parameters sent for each transport channel
OP
1 to <maxTrCHcount>



>Transport Channel ID
OP

Transport channel identity 10.3.5.16
If the transport channel identity is not included, the measurement reporting criteria are applied to all transport channels. 

>Parameters required for each Event
OP
1 to 2



>>Traffic volume event identity
MP

Traffic volume event identity 10.3.7.92


>>Reporting Threshold
MP

Integer(8,16,32,64,128,256,512,1024,1536,2048,3072,4096,6144,8192)
Threshold in bytes

Time to trigger
OP

Time to trigger 10.3.7.91
Indicates the period of time between the timing of event detection and the timing of sending Measurement Report.
Time in ms

Pending time after trigger
OP

Real(0.25, 0.5, 1, 2, 4, 8, 16)
Time in seconds. Indicates the period of time during which it is forbidden to send any new measurement reports with the same measurement ID even if the triggering condition is fulfilled again. Time in seconds

Tx interruption after trigger 
OP

Real(0.25, 0.5, 1, 2, 4, 8, 16)
Time in seconds. Indicates whether or not the UE shall block DTCH transmissions on the RACH after a measurement report is triggered. 

Amount of reporting
OP

Enumerated(1, 2, 4, 8, 16, 32, 64, Infinity)
Measurement is "released" after the indicated amount of reporting from the UE itself.







Multi Bound
Explanation

MaxTrCHcount
Maximum number of transport channels = 64

10.3.7.99
Traffic volume measurement system information

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Traffic volume measurement identity number
MD

Measurement identity number 10.3.7.73
The traffic volume measurement identity number has default value 4.

Traffic volume

 measurement objects
OP

Traffic volume measurement objects 10.3.7.96


Traffic volume

 measurement quantity
OP

Traffic volume measurement quantity 10.3.7.97


Traffic volume reporting quantity
OP

Traffic volume reporting quantity 10.3.7.100


Traffic volume measurement reporting criteria
OP

Traffic volume reporting criteria 10.3.7.98



11.3.7
Measurement information elements

IntraFreqReportingQuantity ::=

SEQUENCE {


activeSetReportingQuantities

CellReportingQuantities,


monitoredSetReportingQuantities

CellReportingQuantities,


detectedSetReportingQuantities

CellReportingQuantities



OPTIONAL

}

PeriodicalReportingCriteria ::=

SEQUENCE {


reportingAmount





ReportingAmount




DEFAULT ra-Infinity,


reportingInterval




ReportingIntervalLong
}

TrafficVolumeMeasSysInfo ::=

SEQUENCE {


trafficVolumeMeasurementID


MeasurementIdentityNumber


OPTIONAL,


trafficVolumeMeasObjectList


TrafficVolumeMeasObjectList


OPTIONAL,


trafficVolumeMeasQuantity


TrafficVolumeMeasQuantity


OPTIONAL,


trafficVolumeMeasRepCriteria

TrafficVolumeReportingCriteria

OPTIONAL
}

TrafficVolumeReportingCriteria ::= SEQUENCE {


transChCriteriaList




TransChCriteriaList




OPTIONAL,


timeToTrigger





TimeToTrigger





OPTIONAL,


pendingTimeAfterTrigger



PendingTimeAfterTrigger



OPTIONAL,


tx-InterruptionAfterTrigger


TX-InterruptionAfterTrigger


OPTIONAL,


reportingAmount





ReportingAmount





OPTIONAL

}

TransChCriteria ::=




SEQUENCE {


transportChannelID




TransportChannelIdentity


OPTIONAL,


eventSpecificParameters



SEQUENCE (SIZE (1..2)) OF 












TrafficVolumeEventParam


OPTIONAL

}
14.1.2.1
Reporting event 1A: A Primary CPICH enters the reporting range

When event 1A is ordered by UTRAN in a measurement control message, the UE shall send a measurement report when a primary CPICH enters the reporting range as defined by the following formula:
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The variables in the formula are defined as follows:

MNew is the measurement result of the cell entering the reporting range. 

Mi is a measurement result of a cell in the active set.

NA is the number of cells in the current active set. 
MBest is the measurement result of the strongest cell in the active set. 

W is a parameter sent from UTRAN to UE.

R is the reporting range 

H1a is the hysteresis parameter for the event 1a.

The addition window of cells in event 1A is configured with the reporting range parameter (R) common to many reporting events and an optional hysteresis parameter (H1a), which can be used to distinguish the addition window from reporting windows related to other measurement events. 

The occurrence of event 1A is conditional on a report deactivation threshold parameter. This parameter indicates the maximum number of cells allowed in the active set for measurement reports to be triggered by event 1A to be transmitted. 

Event 1A may be enhanced with an addition timer, which is configured with the time-to-trigger parameter (see subclause 14.1.4.2). If a time-to-trigger value is used, a cell must continuously stay within the reporting range for the given time period, before the UE shall send a measurement report.

Event 1A may be used for triggering a measurement report, which includes unlisted cells, which the UE has detected.
14.1.3.1
Reporting event 1G: Change of best cell (TDD)
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Figure 52: A primary CCPCH becomes better than the previous best primary CCPCH

If any of the primary CCPCHs becomes better than the previously best primary CCPCH, and event 1G has been ordered by UTRAN then this event shall trigger a report to be sent from the UE. The corresponding report contains (at least) the new best primary CCPCH.

14.1.3.2
Reporting event 1H: DL CCTrCH below a certain threshold (TDD)
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Figure 53: A SIR value of a timeslot becomes worse than an absolute threshold

14.1.3.3
Reporting event 1I: Timeslot ISCP below a certain threshold (TDD)
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Figure 54: An ISCP value of a timeslot becomes worse than an absolute threshold

14.1.3.4
Reporting event 1J: Timeslot ISCP above a certain threshold (TDD)
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Figure 55: An ISCP value of a timeslot becomes better than a certain threshold
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