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1. Way forward for UP completion

· Start outlining all corrections that are needed for completing RAN2 specifications related to UP for all methods. This includes completion on the states when UP measurements should be possible.

· The amount of changes needed to complete the specifications and possible impact on UEs should be used as a basis for which release these corrections should included. Possible corrections could be part of  Rel'99 and the complete set of corrections are introduced in a later release (e.g. Rel'4).

2. Basic principles

2.1. State transitions

· Positioning measurements should in general be possible in all connected mode states. Also all UE based methods should be possible in idle mode. Measurement reporting is not applicable to idle mode. Measurement reports can only be initiated by a dedicated message. Obvious exceptions are Rx-Tx time different type 2 measurement that is only possible in CELL_DCH state and according to UE capabilities.

· Basic division of procedure text in 25.331 should be UE based methods and UE assisted methods.

· For UP in CELL_PCH and URA_PCH UP reporting should be handled in a similar way as for Traffic volume measurements. I.e. the UE will transit to CELL_FACH and send a cell update with cause "UL data transmission" when aiming to send a UP measurement report to UTRAN.

2.2. Assistance data

· Assistance data received in CELL_DCH are kept when transiting to CELL_FACH in case the cell is given by UTRAN and the UE sends the confirm message in that cell. This is the same principle as for e.g. intra frequency measurement neighbours related to handover measurements.

· Assistance data sent to the UE with dedicated messages should not be used in URA_PCH, CELL_PCH or CELL_FACH in case of cell reselection related to the above point. I.e. the UE only uses system information assistance data.

· Assistance data is deleted on cell reselection (some data may still be valid). Relation between SIB updating and validity of the content of a SIB needs to be clarified. This is especially true for GSPS assistance data.

· Neighbour cells used as assistance data for UP plus normal neighbours for other "handover related measurements" should be limited to the current limit of the number of cells the UE needs to monitor. I.e. UE_POSITIONING_OTDOA_DATA variable cells and CELL_INFO_LIST variable cells should not exceed current 25.133 limitation.

· Reference cell for assistance data should be located at the same frequency as the UE. This is currently not the case.

· The RNC should make sure the UE have valid assistance data in all states. Possibly the UE can via CN request updated assistance data. Further checking is needed on this.

· In CELL_DCH the UE relies on that assistance data is sent by the RNC related to UE mobility. This principle is the same as normal handover related measurements.

3. Open issues

· Possibility to do GSM timing measurements also when the UE is registered to a UMTS cell.

· Current possibility for the UE to request via CN to provide assistance data might conflict with assistance data availability in the radio access network related to state transitions.

4. Proposal

A draft CR to 25.331 outlining sections and their contents is attached below.

8.1.1.6.11
System Information Block type 11

The UE should store all relevant IEs included in this system information block. The UE shall:

-
if IE "FACH measurement occasion info" is included:

-
act as specified in subclause 8.6.7.

-
else:

-
may perform inter-frequency/inter-RAT measurements or inter-frequency/inter-RAT cell re-selection evaluation, if the UE capabilities permit such measurements while simultaneously receiving the S-CCPCH of the serving cell;

-
if in connected mode, and System Information Block type 12 is indicated as used in the cell:

-
read and act on information sent in System Information Block type 12;

-
for each measurement type:

-
start a measurement using the set of IEs specified for that measurement type;

-
associate each measurement with the identity number given by the IE "Measurement identity";

-
clear the variable CELL_INFO_LIST;

-
act upon the received IE "Intra-frequency/Inter-frequency/Inter-RAT cell info list" as described in subclause 8.6.7.3;

-
if included, store the IE "Intra-frequency reporting quantity" and the IE "Intra-frequency measurement reporting criteria" or "Periodical reporting criteria" in order to activate reporting when state CELL_DCH is entered;

-
if IE "Use of HCS" is set to "used", indicating that HCS is used, do the following:

-
if IE "HCS neighbouring cell information" is not included in the first occurrence of IE "Intra-frequency cell info list":

-
use the default values specified for the IE "HCS neighbouring cell information" for that cell;

-
if IE "HCS neighbouring cell information" is not included in other occurrence of IE "Intra-frequency cell info list":

-
for that cell use the same parameter values as used for the preceding IE "Intra-frequency cell info list";

-
if IE "HCS neighbouring cell information" is not included in the first occurrence of IE "Inter-frequency cell info list":

-
use the default values specified for the IE "HCS neighbouring cell information" for that cell;

-
if IE "HCS neighbouring cell information" is not included in other occurrence of IE "Inter-frequency cell info list":

-
for that cell use the same parameter values as used for the preceding IE "Inter-frequency cell info list";

-
if IE "HCS neighbouring cell information" is not included in the first occurrence of IE "Inter-RAT Cell info list":

-
use the default values specified for the IE "HCS neighbouring cell information" for that cell;

-
if IE "HCS neighbouring cell information" is not included in other occurrence of IE "Inter-RAT cell info list":

-
for that cell use the same parameter values as used for the preceding IE "Inter-RAT cell info list";

-
if the value of the IE "Cell selection and reselection quality measure" is different from the value of the IE "Cell selection and reselection quality measure" obtained from System Information Block type 3 or System Information Block type 4:

-
use the value of the IE from this System Information Block and ignore the value obtained from System Information Block type 3 or System Information Block type 4.
8.1.1.6.12
System Information Block type 12

If in connected mode, the UE should store all relevant IEs included in this system information block. The UE shall:

-
if IE "FACH measurement occasion info" is included:

-
act as specified in subclause 8.6.7.

-
else:

-
perform neither inter-frequency/inter-RAT measurements nor inter-frequency/inter-RAT cell re-selection evaluation, independent of UE measurement capabilities;

-
for each measurement type:

-
start (or continue) a measurement using the set of IEs specified for that measurement type;

-
act upon the received IE "Intra-frequency/Inter-frequency/Inter-RAT cell info list" as described in subclause 8.6.7.3;

-
if any of the IEs "Intra-frequency measurement quantity", "Intra-frequency reporting quantity for RACH reporting", "Maximum number of reported cells on RACH" or "Reporting information for state CELL_DCH" are not included in the system information block:

-
read the corresponding IE(s) in system information block type 11 and use that information for the intra-frequency measurement;

-
if included in this system information block or in System Information Block type 11

-
store the IE "Intra-frequency reporting quantity" and the IE "Intra-frequency measurement reporting criteria" or "Periodical reporting criteria" in order to activate reporting when state CELL_DCH is entered;

-
if the IE "Inter-frequency measurement quantity" is not included in the system information block:

-
read the corresponding IE in System Information Block type 11 and use that information for the inter-frequency measurement;

-
if the IE "Inter-RAT measurement quantity" is not included in the system information block:

-
read the corresponding IE in System Information Block type 11 and use that information for the inter-RAT measurement;

-
if in state CELL_FACH:

-
start traffic volume measurement reporting as specified in the IE "Traffic volume reporting quantity";

-
associate each measurement with the identity number given by the IE "Measurement identity";

-
if IE "Use of HCS" is set to "used", indicating that HCS is used, do the following:

-
if IE "HCS neighbouring cell information" is not included in the first occurrence of IE "Intra-frequency cell info list":

-
use the default values specified for the IE "HCS neighbouring cell information" for that cell;

-
if IE "HCS neighbouring cell information" is not included in other occurrence of IE "Intra-frequency cell info list":

-
for that cell use the same parameter values as used for the preceding IE "Intra-frequency cell info list";

-
if IE "HCS neighbouring cell information" is not included in the first occurrence of IE "Inter-frequency cell info list":

-
use the default values specified for the IE "HCS neighbouring cell information" for that cell;

-
if IE "HCS neighbouring cell information" is not included in other occurrence of IE "Inter-frequency cell info list":

-
for that cell use the same parameter values as used for the preceding IE "Inter-frequency cell info list";

-
if IE "HCS neighbouring cell information" is not included in the first occurrence of IE "Inter-RAT cell info list":

-
use the default values specified for the IE "HCS neighbouring cell information" for that cell;

-
if IE "HCS neighbouring cell information" is not included in other occurrence of IE "Inter-RAT cell info list":

-
for that cell use the same parameter values as used for the preceding IE "Inter-RAT cell info list".

-
if the value of the IE "Cell selection and reselection quality measure" is different from the value of the IE "Cell selection and reselection quality measure" obtained from System Information Block type 3 or System Information Block type 4:

-
use the value of the IE from this System Information Block and ignore the value obtained from System Information Block type 3 or System Information Block type 4.
If in idle mode, the UE shall not use the values of the IEs in this system information block.

8.1.1.6.15
System Information Block type 15

If the UE is in idle or connected mode, and supports GPS location services and/or OTDOA location services it should store all relevant IEs included in this system information block. The UE shall:

-
if the IE "GPS Data ciphering info" is included, and the UE has a full or reduced complexity GPS receiver functionality (the UE will know that the broadcast GPS data is ciphered in accordance with the Data Assistance Ciphering Algorithm detailed in [18]):

-
store the parameters contained within this IE (see 10.3.7.86 for details) in the IE "GPS Data ciphering info" in variable UE_POSITIONING_GPS_DATA; and

-
use them to decipher the broadcast UE positioning GPS information contained within the System Information Block types 15.1, 15.2 and 15.3;

-
store the IE "Reference position" in the IE "UE positioning GPS reference UE position" in variable UE_POSITIONING_GPS_DATA and use it as a priori knowledge of the approximate location of the UE;

-
store the IE "GPS reference time" in the IE "UE positioning GPS reference time" in variable UE_POSITIONING_GPS_DATA and use it as a reference GPS time;

-
use "GPS TOW msec" as GPS Time of Week in milliseconds;

-
if the IE "GPS TOW rem usec" is included in the IE "GPS reference time":

-
store it in the IE "UE positioning GPS reference time" in variable UE_POSITIONING_GPS_DATA and may use it as GPS Time of Week in microseconds;

-
if the IE "NODE B Clock Drift" is included in the IE "GPS reference time":

-
store it in the IE "UE positioning GPS reference time" in variable UE_POSITIONING_GPS_DATA and may use it as an estimate of the drift rate of the NODE B clock relative to GPS time;

-
if the IE "NODE B Clock Drift" is not included in the IE "GPS reference time":

-
assume the value 0;

-
if SFN is included in the IE "GPS reference time" and IE "Primary CPICH Info" for FDD or IE "cell parameters id" for TDD is not included:

-
store it in the IE "UE positioning GPS reference time" in variable UE_POSITIONING_GPS_DATA and may use it as the relationship between GPS time and air-interface timing of the NODE B transmission in the serving cell;

-
if SFN is included in IE "GPS reference time" and IE "Primary CPICH Info" for FDD or IE "cell parameters id" for TDD is also included:

-
store it in the IE "UE positioning GPS reference time" in variable UE_POSITIONING_GPS_DATA and may use it as the relationship between GPS time and air-interface timing of the NODE B transmission in the cell indicated by "Primary CPICH info" or "cell parameters id";

-
if IE "Satellite information" is included:

-
act as specified in subclause 8.6.7.19.3.6.

NOTE:
For efficiency purposes, the UTRAN should broadcast System Information Block type 15 if it is broadcasting System Information Block type 15.2.

8.1.1.6.15.1
System Information Block type 15.1

The UE should store all the relevant IEs included in this system information block in variable UE_POSITIONING_GPS_DATA. The UE shall:

-
use "Status/Health" in the IE "DGPS Corrections" to determine the status of the differential corrections;

-
act on "DGPS information" in the IE "DGPS Corrections" in a similar manner as specified in [13] except that the scale factors for PRC and RRC are different. In addition, the IE group DGPS information also includes Delta PRC2 and Delta RRC2. Delta PRC2 is the difference in the pseudorange correction between the satellite's ephemeris identified by IODE and the previous ephemeris two issues ago IODE –2. Delta RRC2 is the difference in the pseudorange rate-of-change correction between the satellite's ephemeris identified by IODE and IODE-2. These two additional IEs can extend the life of the raw ephemeris data up to 6 hours. If the IEs "Delta PRC3" and "Delta RRC3" are included, UE may use them as appropriate e.g. to extend the life of the raw ephemeris data up to 8 hours;

-
act upon the received IE "DGPS corrections" as specified in subclause 8.6.7.19.3.3.
8.1.1.6.15.2
System Information Block type 15.2

For System Information Block type 15.2 multiple occurrences may be used; one occurrence for one satellite. To identify the different occurrences, the scheduling information for System Information Block type 15.2 includes IE "SIB occurrence identity and value tag". The UE should store all the relevant IEs included in this system information block in variable UE_POSITIONING_GPS_DATA. The UE shall:

-
compare for each occurrence the value tag of the stored occurrence, if any, with the occurrence value tag included in the IE "SIB occurrence identity and value tag" for the occurrence of the SIB with the same occurrence identity;

-
in case the UE has no SIB occurrence stored with the same identity or in case the occurrence value tag is different:

-
store the occurrence information together with its identity and value tag for later use;

-
in case an occurrence with the same identity but different value tag was stored:

-
overwrite this one with the new occurrence read via system information for later use;

-
interpret IE "Transmission TOW" as a very coarse estimate of the current time, i.e., the approximate GPS time-of-week when the message is broadcast;

-
interpret IE "SatID" as the satellite ID of the data from which this message was obtained;

-
act upon the received IEs "Sat ID" and "GPS Ephemeris and Clock Corrections Parameter" as specified in subclause 8.6.7.19.3.4;
-
act on the rest of the IEs in a manner similar to that specified in [12]. In addition, the UE can utilise these IEs for GPS time dissemination and sensitivity improvement.

The IE "Transmission TOW" may be different each time a particular SIB occurrence is transmitted. The UTRAN should not increment the value tag of the SIB occurrence if the IE "Transmission TOW" is the only IE that is changed.

The UE may not need to receive all occurrences before it can use the information from any one occurrence.

8.1.1.6.15.3
System Information Block type 15.3

For System Information Block type 15.3 multiple occurrences may be used; one occurrence for each set of satellite data. To identify the different occurrences, the scheduling information for System Information Block type 15.3 includes IE "SIB occurrence identity and value tag". The UE should store all the relevant IEs included in this system information block in variable UE_POSITIONING_GPS_DATA. The UE shall:

-
compare for each occurrence the value tag of the stored occurrence, if any, with the occurrence value tag included in the IE "SIB occurrence identity and value tag" for the occurrence of the SIB with the same occurrence identity;

-
in case the UE has no SIB occurrence stored with the same identity or in case the occurrence value tag is different:

-
store the occurrence information together with its identity and value tag for later use;

-
in case an occurrence with the same identity but different value tag was stored:

-
overwrite this one with the new occurrence read via system information for later use;

-
interpret IE "Transmission TOW" as a very coarse estimate of the current time, i.e., the approximate GPS time-of-week when the message is broadcast;

-
interpret IE "SatMask" as the satellites that contain the pages being broadcast in this message;

-
interpret IE "LSB TOW" as the least significant 8 bits of the TOW ([12]);

-
interpret "Data ID" in the IE "UE positioning GPS almanac" as the Data ID field contained in the indicated subframe, word 3, most significant 2 bits, as defined by [12];

-
if the IE "GPS Almanac and Satellite Health" is included:

-
act as specified in subclause 8.6.7.19.3.2;

-
act on the rest of the IEs in a similar manner as specified in [12]. In addition, the UE can utilise these IEs including non-information bits for GPS time dissemination and sensitivity improvement.

The IE "Transmission TOW" may be different each time a particular SIB occurrence is transmitted. The UTRAN should not increment the value tag of the SIB occurrence if the IE "Transmission TOW" is the only IE that is changed. One SIB occurrence value tag is assigned to the table of subclause 10.2.48.8.18.3.

The UE may not need to receive all occurrences before it can use the information for any one occurrence.

8.1.1.6.15.4
System Information Block type 15.4

If the UE is in idle or connected mode, and supports the UE-based OTDOA UE positioning method the UE shall:

-
act as specified in subclause 8.6.7.19.3.2;

-
store IE "OTDOA ciphering info" in OTDOA Data ciphering info in variable UE_POSITIONING_OTDOA_DATA if it is included.

8.4
Measurement procedures

8.4.0
Measurement related definitions

UTRAN may control a measurement in the UE either by broadcast of SYSTEM INFORMATION and/or by transmitting a MEASUREMENT CONTROL message.

The following information is used to control the UE measurements and the measurement results reporting:

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 below describing what the UE shall measure.

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

4.
Measurement objects: The objects on which the UE shall measure measurement quantities, and corresponding object information.

5.
Measurement quantity: The quantity the UE shall measure on the measurement object. 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.

The different types of measurements are:

-
Intra-frequency measurements: measurements on downlink physical channels at the same frequency as the active set. A measurement object corresponds to one cell. 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. A measurement object corresponds to one cell. 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. GSM. A measurement object corresponds to one cell. Detailed description is found in subclause 14.3.

-
Traffic volume measurements: measurements on uplink traffic volume. A measurement object corresponds to one cell. Detailed description is found in subclause 14.4.

-
Quality measurements: Measurements of downlink quality parameters, e.g. downlink transport block error rate. A measurement object corresponds to one transport channel in case of BLER. A measurement object corresponds to one timeslot in case of SIR (TDD only). 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 as 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 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 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 applicable to intra-frequency measurements made by UEs in CELL_DCH state.

8.4.1
Measurement control
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Figure 56: Measurement Control, normal case
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Figure 57: Measurement Control, failure case

8.4.1.1
General

The purpose of the measurement control procedure is to setup, modify or release a measurement in the UE.

8.4.1.2
Initiation

The UTRAN may request a measurement by the UE to be setup, modified or released with a MEASUREMENT CONTROL message, which is transmitted on the downlink DCCH using AM RLC.

The UTRAN should take the UE capabilities into account when a measurement is requested from the UE.

When a new measurement is created, UTRAN should set the IE "Measurement identity" to a value, which is not used for other measurements. UTRAN may use several "Measurement identity" for the same "Measurement type". In case of setting several "Measurement identity" within a same "Measurement type", the measurement object or the list of measurement objects can be set differently for each measurement with different "Measurement identity ".
When a current measurement is modified or released, UTRAN should set the IE "Measurement identity" to the value, which is used for the measurement being modified or released. In case of modifying IEs within a "Measurement identity", it is not needed for UTRAN to indicate the IEs other than modified IEs, and the UE continues to use the current values of the IEs that are not modified.
8.4.1.3
Reception of MEASUREMENT CONTROL by the UE

Upon reception of a MEASUREMENT CONTROL message the UE shall perform actions specified in subclause 8.6 unless otherwise specified below.

The UE shall:

-
read the IE "Measurement command";

-
if the IE "Measurement command" has the value "setup":

-
store this measurement in the variable MEASUREMENT_IDENTITY according to the IE "measurement identity", possibly overwriting the measurement previously stored with that identity;

-
for measurement types "inter-RAT measurement" or "inter-frequency measurement":

-
if, according to its measurement capabilities, the UE requires compressed mode to perform the measurements and a compressed mode pattern sequence with an appropriate measurement purpose is simultaneously activated by the IE "DPCH compressed mode status info"; or

-
if, according to its measurement capabilities, the UE does not require compressed mode to perform the measurements:

-
if the measurement is valid in the current RRC state of the UE:

-
begin measurements according to the stored control information for this measurement identity;

-
for measurement type "UE positioning measurement":

-
if the IE "Positioning method" is set to "GPS" and UE has neither received nor stored sufficient assistance data in variable UE_POSITIONING_GPS_DATA to perform the requested measurements:

-
send a MEASUREMENT REPORT message to UTRAN, indicating the kind of assistance data which is necessary to fulfil the measurement request in the IE "UE positioning error";

-
for any other measurement type:

-
if the measurement is valid in the current RRC state of the UE:

-
begin measurements according to the stored control information for this measurement identity.

-
if the IE "Measurement command" has the value "modify":

-
for all measurement control present in the MEASUREMENT CONTROL message:

-
if a measurement was stored in the variable MEASUREMENT_IDENTITY associated to the identity by the IE "measurement identity":

-
replace the corresponding information stored in variable MEASUREMENT_IDENTITY associated to the identity indicated by the IE "measurement identity";

-
resume the measurements according to the new stored measurement control information.

-
otherwise:

-
set the variable CONFIGURATION_INCOMPLETE to TRUE;

-
if the IE "measurement command" has the value "release":

-
terminate the measurement associated with the identity given in the IE "measurement identity";

-
clear all stored measurement control information related associated to this measurement identity in variable MEASUREMENT_IDENTITY.

-
if the IE "DPCH Compressed Mode Status Info" is present,:

-
and if, as the result of this message, UE will have more than one transmission gap pattern sequence with the same measurement purpose active (according to IE 'TGMP' in variable TGPS_IDENTITY):

-
set the variable CONFIGURATION_INCOMPLETE to TRUE;
-
if pattern sequence corresponding to IE "TGPSI" is already active (according to "TGPS Status Flag"):

-
deactivate this pattern sequence at the beginning of the frame indicated by IE "TGPS reconfiguration CFN" received in the message;

-
after the time indicated by IE "TGPS reconfiguration CFN" has elapsed:

-
activate the pattern sequence stored in the variable TGPS_IDENTITY corresponding to each IE "TGPSI" for which the "TGPS status flag" is set to "active" at the time indicated by IE "TGCFN"; and

-
begin the inter-frequency and/or inter-RAT measurements corresponding to the pattern sequence measurement purpose of each activated pattern sequence;

-
if the values of IE "TGPS reconfiguration CFN" and IE "TGCFN" are equal:

-
start the concerned pattern sequence immediately at that CFN;

-
not alter pattern sequences stored in variable TGPS_IDENTITY, but not identitifed in IE "TGPSI"

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

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

-
refrain from updating the traffic volume measurement control information associated with this measurement identity received in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11) until this measurement is explicitly released with another MEASUREMENT CONTROL message;

-
if the IE "Read SFN indicator" included in the IE "Cell info" of an inter-frequency cell is set to TRUE and the variable UE_CAPABILITY_TRANSFERRED has the DL "Measurement capability" for "FDD measurements" set to TRUE (the UE requires DL compressed mode in order to perform measurements on FDD):

-
set the variable CONFIGURATION_INCOMPLETE to TRUE;
-
clear the entry for the MEASUREMENT CONTROL message in the table "Accepted transactions" in the variable TRANSACTIONS;

-
and the procedure ends.

8.4.1.4
Unsupported measurement in the UE

If UTRAN instructs the UE to perform a measurement that is not supported by the UE, 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.

-
set the cause value in IE "failure cause" to "unsupported measurement";

-
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.

8.4.1.4a
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.

8.4.1.5
Invalid MEASUREMENT CONTROL message

If the MEASUREMENT CONTROL message contains a protocol error causing the variable PROTOCOL_ERROR_REJECT to be set to TRUE according to clause 9, the UE shall perform procedure specific error handling as follows. The UE shall:

-
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 "Rejected transactions" in the variable TRANSACTIONS; and

-
clear that entry.

-
set the IE "failure cause" to the cause value "protocol error";

-
include the IE "Protocol error information" with contents set to the value of the variable PROTOCOL_ERROR_INFORMATION;

-
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.

8.4.1.6
Measurements after transition from CELL_DCH to CELL_FACH/CELL_PCH/URA_PCH state

The UE shall apply the following rules for different measurement types after transiting from CELL_DCH to CELL_FACH/CELL_PCH/URA_PCH state:

8.4.1.6.1
Intra-frequency measurement

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

-
stop intra-frequency type measurement reporting assigned in a MEASUREMENT CONTROL message;

-
if the transition is due to a reconfiguration message which included the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD), and the UE selects a cell other than that indicated by this IE; or

-
if the transition is due to a reconfiguration message which does not include the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD); or

-
if the transition is not due to a reconfiguration message:

-
delete the measurements of type intra-frequency associated with the variable MEASUREMENT_IDENTITY;

-
begin monitoring cells listed in the IE "intra-frequency cell info list" received in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11);

-
if the UE receives the IE "Intra-frequency reporting quantity for RACH Reporting" and the IE "Maximum number of Reported cells on RACH" IEs from System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11):

-
use this information for reporting measured results in RACH messages.

8.4.1.6.2
Inter-frequency measurement

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

-
stop the inter-frequency type measurement reporting assigned in a MEASUREMENT CONTROL message;

-
if the transition is due to a reconfiguration message which included the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD), and the UE selects a cell other than that indicated by this IE; or

-
if the transition is due to a reconfiguration message which does not include the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD); or

-
if the transition is not due to a reconfiguration message:

-
delete the measurements of type inter-frequency associated with the variable MEASUREMENT_IDENTITY;

-
begin monitoring cells listed in the IE "inter-frequency cell info list" received in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11);

-
in CELL_FACH state:

-
perform measurements on other frequencies according to the IE "FACH measurement occasion info".

8.4.1.6.3
Inter-RAT measurement

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

-
stop the inter-RAT type measurement reporting assigned in a MEASUREMENT CONTROL message;

-
if the transition is due to a reconfiguration message which included the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD), and the UE selects another cell than indicated by this IE; or

-
if the transition is due to a reconfiguration message which does not include the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD); or

-
if the transition is not due to a reconfiguration message:

-
delete the measurements of type inter-RAT associated with the variable MEASUREMENT_IDENTITY;

-
begin monitoring cells listed in the IE "inter-RAT cell info list" received in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11);

-
in CELL_FACH state:

-
perform measurements on other systems according to the IE "FACH measurement occasion info".

8.4.1.6.4
Quality measurement

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

-
stop quality type measurement reporting;

-
delete all measurement control information of measurement type "quality" stored in the variable MEASUREMENT_IDENTITY.

8.4.1.6.5
UE internal measurement

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

-
stop UE internal measurement type measurement reporting;

-
delete all measurement control information of measurement type "UE internal" stored in the variable MEASUREMENT_IDENTITY.

8.4.1.6.6
Traffic volume measurement

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

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

-
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 "CELL_DCH":

-
stop measurement reporting;

-
store the measurement associated with the variable MEASUREMENT_IDENTITY to be used after the next transition to CELL_DCH 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 "all states except CELL_DCH":

-
resume this measurement and associated reporting;

-
if no traffic volume type measurements valid in CELL_FACH or CELL_PCH or URA_PCH states are stored in the variable MEASUREMENT_IDENTITY:

-
store the measurement control information from the IE "Traffic volume measurement system information" received in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11) in the variable MEASUREMENT_IDENTITY;

-
begin traffic volume measurement reporting according to the assigned information.

8.4.1.6.7
UE positioning measurement


· measurement reporting

· handling of assistance data
· handling of measurement validity (same as TVM ?)
8.4.1.6a
Actions in CELL_FACH/CELL_PCH/URA/PCH state upon cell re-selection

Upon cell reselection while in CELL_FACH/CELL_PCH/URA/PCH state and the cell reselection has occurred after the measurement control information was stored, the UE shall:

-
delete the all measurements of type intra-frequency, inter-frequency, and inter-RAT associated with the variable MEASUREMENT_IDENTITY
-
handling of assistance data for UP measurements (need to think more about different types of GPS assistance data validity upon cell reselection)

-
measurement control information for UP is unchanged
:
8.4.1.7
Measurements after transition from CELL_FACH to CELL_DCH state

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

8.4.1.7.1
Intra-frequency measurement

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

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

-
if the IE "measurement validity" for a measurement has been assigned the value "CELL_DCH:

-
resume the measurement reporting;

-
if no intra-frequency measurements applicable to CELL_DCH state are stored in the variable MEASUREMENT_IDENTITY:

-
continue monitoring the list of neighbouring cells assigned in the IE "intra-frequency cell info list" in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11);

-
if the IE "intra-frequency measurement reporting criteria" was included in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11):

-
send the MEASUREMENT REPORT message when reporting criteria in IE "Reporting information for CELL_DCH" are fulfilled;

8.4.1.7.2
Inter-frequency measurement

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

-
stop monitoring the list of cells assigned in the IE "inter-frequency cell info list" in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11);

-
retrieve each set of measurement control information of measurement type "inter-frequency" stored in the variable MEASUREMENT_IDENTITY; and

-
if the IE "measurement validity" for a measurement has been assigned the value "CELL_DCH":

-
resume the measurement reporting.

8.4.1.7.3
Inter-RAT measurement

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

-
stop monitoring the list of cells assigned in the IE "inter-RAT cell info list" in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11);

-
retrieve each set of measurement control information of measurement type "inter-RAT" stored in the variable MEASUREMENT_IDENTITY; and

-
if the IE "measurement validity" for a measurement has been assigned the value "CELL_DCH":

-
resume the measurement reporting.
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/CELL_PCH/URA_PCH 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.

8.4.1.7.5
UE positioning measurement
-
handling of assistance data for UP measurements (need to think more about different types of GPS assistance data validity upon cell reselection)

-
measurement control information for UP is unchanged
8.4.1.8
Measurements after transition from idle mode to CELL_DCH state

The UE shall obey the following rules for different measurement types after transiting from idle mode to CELL_DCH state:

8.4.1.8.1
Intra-frequency measurement

Upon transition from idle mode to CELL_DCH state, the UE shall:

-
begin or continue monitoring the list of cells assigned in the IE "intra-frequency cell info list" in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11);

-
if the "intra-frequency measurement reporting criteria" IE was included in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11):

-
begin measurement reporting according to the IE.

8.4.1.8.2
Inter-frequency measurement

Upon transition from idle mode to CELL_DCH state, the UE shall:

-
stop monitoring the list of cells assigned in the IE "inter-frequency cell info list" in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11).

8.4.1.8.3
Inter-RAT measurement

Upon transition from idle mode to CELL_DCH state, the UE shall:

-
stop monitoring the list of cells assigned in the IE "inter-RAT cell info list" in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11).

8.4.1.8.4
Traffic volume measurement

Upon transition from idle mode to CELL_DCH state, the UE shall:

-
begin a 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).
8.4.1.8.5
UE positioning measurement
For UE-based UP methods, the UE may continue positioning tasks as in idle mode.
8.4.1.9
Measurements after transition from idle mode to CELL_FACH state

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

8.4.1.9.1
Intra-frequency measurement

Upon transition from idle mode to CELL_FACH state, the UE shall:

-
begin or continue monitoring cells listed in the IE "intra-frequency cell info list" received in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11);

-
if the UE receives the IE "Intra-frequency reporting quantity for RACH Reporting" and IE "Maximum number of Reported cells on RACH" from System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11):

-
use this information for reporting measured results in RACH messages.

8.4.1.9.2
Inter-frequency measurement

Upon transition from idle mode to CELL_FACH state, the UE shall:

-
begin or continue monitoring cells listed in the IE "inter-frequency cell info list" received in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11);

-
perform measurements on other frequencies according to the IE "FACH measurement occasion info".

8.4.1.9.3
Inter-RAT measurement

Upon transition from idle mode to CELL_FACH state, the UE shall:

-
begin or continue monitoring cells listed in the IE "inter-RAT cell info list" received in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11);

-
perform measurements on other systems according to the IE "FACH measurement occasion info".

8.4.1.9.4
Traffic volume measurement

Upon transition from idle mode to CELL_FACH state, the UE shall:

-
store the measurement control information from the IE "Traffic volume measurements system information" received in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11) in the variable MEASUREMENT_IDENTITY;

-
begin traffic volume measurement reporting according to the assigned information.
8.4.1.9.5
UE positioning measurement
For UE-based UP methods, the UE may continue positioning tasks as in idle mode.

8.4.1.9a
Measurements after transition from connected mode to idle mode

Upon transition from connected mode to idle mode the UE shall:

-
stop measurement reporting for all measurements stored in the variable MEASUREMENT_IDENTITY;

-
clear the variable MEASUREMENT_IDENTITY;

-
apply the following rules for different measurement types.

8.4.1.9a.1
Intra-frequency measurement

Upon transition from connected mode to idle mode, the UE shall:

-
stop monitoring intra-frequency cells listed in the IE "intra-frequency cell info list" received in System Information Block type 12 (if System Information Block type 12 is transmitted in the cell, according to subclause 8.1.1.6.11);

-
begin monitoring intra-frequency cells listed in the IE "intra-frequency cell info list" received in System Information Block type 11.

8.4.1.9a.2
Inter-frequency measurement

Upon transition from connected mode to idle mode, the UE shall:

-
stop monitoring inter-frequency cells listed in the IE "inter-frequency cell info list" received in System Information Block type 12 (if System Information Block type 12 is transmitted in the cell, according to subclause 8.1.1.6.11);

-
begin monitoring inter-frequency cells listed in the IE "inter-frequency cell info list" received in System Information Block type 11.

8.4.1.9a.3
Inter-RAT measurement

Upon transition from connected mode to idle mode, the UE shall:

-
stop monitoring inter-RAT cells listed in the IE "inter-RAT cell info list" received in System Information Block type 12 (if System Information Block type 12 is transmitted in the cell, according to 8.1.1.6.11);

-
begin monitoring inter-RAT cells listed in the IE "inter-RAT cell info list" received in System Information Block type 11.
8.4.1.9a.4
UE positioning measurement
For UE-based UP methods, the UE may continue positioning tasks

-
stop reporting.

8.4.1.10
Measurements when measurement object is no longer valid

8.4.1.10.1
Traffic volume measurement

If UE is no longer using the transport channel that is specified in the IE "Traffic volume measurement object", UE shall ignore any measurements that are assigned to that transport channel. If none of the transport channels that are specified in "traffic volume measurement object" is being used, UE shall delete that particular measurement and its measurement identity from the variable MEASUREMENT_IDENTITY.

8.4.2
Measurement report
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Figure 58: Measurement report, normal case

8.4.2.1
General

The purpose of the measurement reporting procedure is to transfer measurement results from the UE to UTRAN.

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 or UP 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 or UP 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 submitted to lower layers 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.

8.4.3
Assistance Data Delivery
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Figure 59 Assistance Data Delivery

8.4.3.1
General

The purpose of the assistance data delivery procedure is to transfer UE positioning related assistance data from the UTRAN to the UE.

8.4.3.2
Initiation

The UTRAN may deliver UE positioning related assistance data with a ASSISTANCE DATA DELIVERY message, which is transmitted on the downlink DCCH using AM RLC

8.4.3.3
Reception of ASSISTANCE DATA DELIVERY message by the UE

Upon reception of a ASSISTANCE DATA DELIVERY message the UE shall:

-
if IE "UE positioning OTDOA assistance data" is included:

-
store the OTDOA assistance data;

-
if IE "UE positioning GPS assistance data" is included:

-
store the GPS assistance data.

8.4.3.4
Invalid ASSISTANCE DATA DELIVERY message

If the UE receives a ASSISTANCE DATA DELIVERY message, which contains a protocol error causing the variable PROTOCOL_ERROR_REJECT to be set to TRUE according to clause 9, the UE shall perform procedure specific error handling as follows. The UE shall:

-
transmit an RRC STATUS message on the uplink DCCH using AM RLC;

-
include the IE "Identification of received message"; and

-
set the IE "Received message type" to ASSISTANCE DATA DELIVERY; and

-
set the IE "RRC transaction identifier" to the value of "RRC transaction identifier" in the entry for the ASSISTANCE DATA DELIVERY message in the table "Rejected transactions" in the variable TRANSACTIONS; and

-
clear that entry;

-
include the IE "Protocol error information" with contents set to the value of the variable PROTOCOL_ERROR_INFORMATION.

-
when the RRC STATUS message has been submitted to lower layers for transmission:

-
continue with any ongoing processes and procedures as if the invalid ASSISTANCE DATA DELIVERY message has not been received.

8.6.7.3
Intra-frequency/Inter-frequency/Inter-RAT cell info list

If the IE "Intra-frequency cell info list" is received in System Information Block Type 11, the UE shall update the variable CELL_INFO_LIST accordingly and in the following order. The UE shall:

-
if the IE "Removed Intra-frequency cells" is received:

-
ignore the IE;

-
if the IE "Remove all intra-frequency cells" is received:

-
ignore the IE;

-
if the IE "New Intra-frequency cells" is received, for each cell, and in the same order as the cells appear in the IE:

-
update the variable CELL_INFO_LIST as follows:

-
if the IE "Intra-frequency cell id" is received:

-
store received cell information at this position in the Intra-frequency cell info list in the variable CELL_INFO_LIST, possibly overwriting any existing information in this position; and

-
mark the position "occupied";

-
if the IE "Intra-frequency cell id" is not received:

-
store the received cell information at the first vacant position in ascending order in the Intra-frequency cell info list in the variable CELL_INFO_LIST; and

-
mark the position as "occupied";

-
if the IE "Cells for measurement" is received:

-
ignore the IE.

If the IE "Intra-frequency cell info list" is received in System Information Block Type 12, the UE shall update the variable CELL_INFO_LIST accordingly and in the following order. The UE shall:

-
if the IE "Removed Intra-frequency cells" is received:

-
at the position indicated by the IE "Intra-frequency cell id" clear the cell information stored in the variable CELL_INFO_LIST; and

-
mark the position "vacant";

-
if the IE "Remove all intra-frequency cells" is received:

-
for each position referring to an intra frequency cell in the variable CELL_INFO_LIST:

-
mark the position "vacant";

-
if the IE "New Intra-frequency cells" is received, for each cell, and in the same order as the cells appear in the IE:

-
update the variable CELL_INFO_LIST as follows:

-
if the IE "Intra-frequency cell id" is received:

-
store received cell information at this position in the Intra-frequency cell info list in the variable CELL_INFO_LIST, possibly overwriting any existing information in this position; and

-
mark the position "occupied";

-
if the IE "Intra-frequency cell id" is not received:

-
store the received cell information at the first vacant position in ascending order in the Intra-frequency cell info list in the variable CELL_INFO_LIST; and

-
mark the position as "occupied";

-
if the IE "Cells for measurement" is received:

-
ignore the IE.

If the IE "Intra-frequency cell info list" is received in a MEASUREMENT CONTROL message, the UE shall update the variable CELL_INFO_LIST accordingly and in the following order. The UE shall:

-
if the IE "Removed Intra-frequency cells" is received, at the position indicated by the IE "Intra-frequency cell id":

-
clear the cell information stored in the variable CELL_INFO_LIST; and

-
mark the position "vacant";

-
if the IE "Remove all intra-frequency cells" is received:

-
for each position referring to an intra frequency cell in the variable CELL_INFO_LIST:

-
mark the position "vacant";

-
if the IE "New Intra-frequency cells" is received, for each cell, and in the same order as the cells appear in the IE:

-
update the variable CELL_INFO_LIST as follows:

-
if the IE "Intra-frequency cell id" is received:

-
store received cell information at this position in the Intra-frequency cell info list in the variable CELL_INFO_LIST, possibly overwriting any existing information in this position; and

-
mark the position "occupied";

-
if the IE "Intra-frequency cell id" is not received:

-
store the received cell information at the first vacant position in ascending order in the Intra-frequency cell info list in the variable CELL_INFO_LIST; and

-
mark the position as "occupied";

-
if the IE "Cells for measurement" is received, in the measurement configured by this message only:

-
consider Intra-frequency cells whose cell information is stored at the position indicated by the IE "Intra-frequency cell id" in the variable CELL_INFO_LIST;

-
if the IE "Cells for measurement" is not received, in the measurement configured by this message:

-
consider all Intra-frequency cells whose cell information is stored in CELL_INFO_LIST.

If the IE "Inter-frequency cell info list" is received in System Information Block Type 11 update the variable CELL_INFO_LIST accordingly and in the following order. The UE shall:

-
if the IE "Removed Inter-frequency cells" is received:

-
ignore the IE;

-
if the IE "Remove all inter-frequency cells" is received:

-
ignore the IE;

-
if the IE "New Inter-frequency cells" is received, for each cell, and in the same order as the cells appear in the IE:

-
update the variable CELL_INFO_LIST as follows:

-
if the IE "Inter-frequency cell id" is received:

-
store received cell information at this position in the Inter-frequency cell info list in the variable CELL_INFO_LIST, possibly overwriting any existing information in this position; and

-
mark the position "occupied";

-
if the IE "Inter-frequency cell id" is not received:

-
store the received cell information at the first vacant position in ascending order in the Inter-frequency cell info list in the variable CELL_INFO_LIST; and

-
mark the position as "occupied";

-
if the IE "Cells for measurement" is received:

-
ignore the IE.

If the IE "Inter-frequency cell info list" is received in System Information Block Type 12, the UE shall update the variable CELL_INFO_LIST accordingly and in the following order. The UE shall:

-
if the IE "Removed Inter-frequency cells" is received, at the position indicated by the IE "Inter-frequency cell id":

-
clear the cell information stored in the variable CELL_INFO_LIST; and

-
mark the position "vacant";

-
if the IE "Remove all inter-frequency cells" is received:

-
for each position referring to an inter-frequency cell in the variable CELL_INFO_LIST:

-
clear the cell information stored in the variable CELL_INFO_LIST; and

-
mark the position "vacant";

-
if the IE "New Inter-frequency cells" is received, for each cell, and in the same order as the cells appear in the IE:

-
update the variable CELL_INFO_LIST as follows:

-
if the IE "Inter-frequency cell id" is received:

-
store received cell information at this position in the Inter-frequency cell info list in the variable CELL_INFO_LIST, possibly overwriting any existing information in this position; and

-
mark the position "occupied";

-
if the IE "Inter-frequency cell id" is not received:

-
store the received cell information at the first vacant position in ascending order in the Inter-frequency cell info list in the variable CELL_INFO_LIST; and

-
mark the position as "occupied";

-
if the IE "Cells for measurement" is received:

-
ignore the IE.

If the IE "Inter-frequency cell info list" is received in a MEASUREMENT CONTROL message, the UE shall update the variable CELL_INFO_LIST accordingly and in the following order:

-
if the IE "Removed Inter-frequency cells" is received, at the position indicated by the IE "Inter-frequency cell id":

-
clear the cell information stored in the variable CELL_INFO_LIST; and

-
mark the position "vacant";

-
if the IE "Remove all inter-frequency cells" is received:

-
for each position referring to an inter-frequency cell in the variable CELL_INFO_LIST:

-
clear the cell information stored in the variable CELL_INFO_LIST; and

-
mark the position "vacant";

-
if the IE "New Inter-frequency cells" is received, for each cell, and in the same order as the cells appear in the IE:

-
update the variable CELL_INFO_LIST as follows:

-
if the IE "Inter-frequency cell id" is received:

-
store received cell information at this position in the Inter-frequency cell info list in the variable CELL_INFO_LIST, possibly overwriting any existing information in this position; and

-
mark the position "occupied";

-
if the IE "Inter-frequency cell id" is not received:

-
store the received cell information at the first vacant position in ascending order in the Inter-frequency cell info list in the variable CELL_INFO_LIST; and

-
mark the position as "occupied";

-
if the IE "Cells for measurement" is received, in the measurement configured by this message only:

-
consider Inter-frequency cells whose cell information is stored at the position indicated by the IE "Inter-frequency cell id" in the variable CELL_INFO_LIST;

-
if the IE "Cells for measurement" is not received, in the measurement configured by this message:

-
consider all Inter-frequency cells whose cell information is stored in CELL_INFO_LIST.

If the IE "Inter-RAT cell info list" is received in System Information Block Type 11, the UE shall update the variable CELL_INFO_LIST accordingly and in the following order. The UE shall:

-
if the IE "Removed Inter-RAT cells" is received:

-
ignore the IE;

-
if the IE "Remove all inter-RAT cells" is received:

-
ignore the IE;

-
if the IE "New Inter-RAT cells" is received, for each cell, and in the same order as the cells appear in the IE:

-
update the variable CELL_INFO_LIST as follows:

-
if the IE "Inter-RAT cell id" is received:

-
store received cell information at this position in the Inter-RAT cell info list in the variable CELL_INFO_LIST, possibly overwriting any existing information in this position; and

-
mark the position "occupied";

-
if the IE "Inter-RAT cell id" is not received:

-
store the received cell information at the first vacant position in ascending order in the Inter-RAT cell info list in the variable CELL_INFO_LIST; and

-
mark the position as "occupied";

-
if the IE "Cells for measurement" is received:

-
ignore the IE;

If the IE "Inter-RAT cell info list" is received in System Information Block Type 12, the UE shall update the variable CELL_INFO_LIST accordingly and in the following order. The UE shall:

-
if the IE "Removed Inter-RAT cells" is received, at the position indicated by the IE "Inter-RAT cell id":

-
clear the cell information stored in the variable CELL_INFO_LIST; and

-
mark the position "vacant";

-
if the IE "Remove all inter-RAT cells" is received:

-
for each position referring to an inter-RAT cell in the variable CELL_INFO_LIST:

-
clear the cell information stored in the variable CELL_INFO_LIST; and

-
mark the position "vacant";

-
if the IE "New Inter-RAT cells" is received, for each cell, and in the same order as the cells appear in the IE:

-
update the variable CELL_INFO_LIST as follows:

-
if the IE "Inter-RAT cell id" is received:

-
store received cell information at this position in the Inter-RAT cell info list in the variable CELL_INFO_LIST, possibly overwriting any existing information in this position; and

-
mark the position "occupied";

-
if the IE "Inter-RAT cell id" is not received:

-
store the received cell information at the first vacant position in ascending order in the Inter-RAT cell info list in the variable CELL_INFO_LIST; and

-
mark the position as "occupied";

-
if the IE "Cells for measurement" is received:

-
ignore the IE.

If the IE "Inter-RAT cell info list" is received in a MEASUREMENT CONTROL message, the UE shall update the variable CELL_INFO_LIST accordingly and in the following order. The UE shall:

-
if the IE "Removed Inter-RAT cells" is received, at the position indicated by the IE "Inter-RAT cell id":

-
clear the cell information stored in the variable CELL_INFO_LIST; and

-
mark the position "vacant";

-
if the IE "Remove all inter-RAT cells" is received:

-
for each position referring to an inter-RAT cell in the variable CELL_INFO_LIST:

-
clear the cell information stored in the variable CELL_INFO_LIST; and

-
mark the position "vacant";

-
if the IE "New Inter-RAT cells" is received, for each cell, and in the same order as the cells appear in the IE:

-
update the variable CELL_INFO_LIST as follows:

-
if the IE "Inter-RAT cell id" is received:

-
store received cell information at this position in the Inter-RAT cell info list in the variable CELL_INFO_LIST, possibly overwriting any existing information in this position; and

-
mark the position "occupied";

-
if the IE "Inter-RAT cell id" is not received:

-
store the received cell information at the first vacant position in ascending order in the Inter-RAT cell info list in the variable CELL_INFO_LIST; and

-
mark the position as "occupied";

-
if the IE "Cells for measurement" is received, in the measurement configured by this message only:

-
consider Inter-RAT cells whose cell information is stored at the position indicated by the IE "Inter-RAT cell id" in the variable CELL_INFO_LIST;

-
if the IE "Cells for measurement" is not received, in the measurement configured by this message:

-
consider all Inter-RAT cells whose cell information is stored in CELL_INFO_LIST;

-
if the IE "Cell selection and re-selection info for SIB11/12" is present:

-
ignore the IE.

8.6.7.19
UE positioning

8.6.7.19.1
UE positioning reporting quantity

The UE shall:

-
ignore IE "Multiple Sets";

-
ignore IE "Response Time";

-
if IE "Accuracy" is included:

-
should try to achieve the requested positioning accuracy with 67% confidence;

-
if IE "Positioning Methods" is set to "Cell ID":

-
perform the Rx-Tx time difference type 2 measurement on the reference cell indicated in the OTDOA assistance data;

-
if the IE "Method Type" is set to "UE based":

-
if the IE "Positioning Methods" is set to "GPS":

-
when a measurement report is triggered:

-
include the IE "UE positioning position estimate info" in the measurement report and set the contents of the IE as follows:

-
if the UE supports the capability to provide the GPS timing of the cell, and

-
if the IE "GPS timing of Cell wanted" is set to true:

-
include the IE "Primary CPICH Info" for FDD or the IE "cell parameters id" for TDD; and

-
include the IE "Reference SFN", the IE "GPS TOW msec"; and

-
the UE may include the IE "GPS TOW rem usec";

-
if the IE "Positioning Methods" is set to "OTDOA":

-
when a measurement report is triggered:

-
include the IE "UE positioning position estimate info" in the measurement report;

-
if the IE "Method Type" is set to "UE assisted":

-
if the IE "Positioning Methods" is set to "GPS":

-
when a measurement report is triggered:

-
include the IE "UE positioning GPS measured results" in the measurement report and set the contents of the IE as follows:

-
if the UE supports the capability to provide the GPS timing of the cell, and

-
if the IE "GPS timing of Cell wanted" is set to true:

-
include the IE "Primary CPICH Info" for FDD or the IE "cell parameters id" for TDD; and

-
include the IE "Reference SFN", the IE "GPS TOW msec"; and

-
the UE may include the IE "GPS TOW rem usec";

-
if the UE does not support the capability to provide the GPS timing of the cell:

-
include the IE "GPS TOW msec";

-
if the IE "Positioning Methods" is set to "OTDOA":

-
when a measurement report is triggered:

-
include the IE "UE positioning OTDOA measured results" in the measurement report.

The UE shall perform the following consistency check:

-
if UE, according to its capabilities, does not support UE based OTDOA and if IE "Positioning Methods" is set to "OTDOA" and if IE "Method Type" is set to "UE based":

-
act as specified in subclause 8.4.1.4;

-
if UE, according to its capabilities, does not support UE based GPS and if IE "Positioning Methods" is set to "GPS" and if IE "Method Type" is set to "UE based":

-
act as specified in subclause 8.4.1.4;

-
if UE, according to its capabilities, does not support UE assisted GPS and if IE "Positioning Methods" is set to "GPS" and if IE "Method Type" is set to "UE assisted":

-
act as specified in subclause 8.4.1.4;

-
if UE, according to its capabilities, does not support UE based positioning and if IE "Positioning Methods" is set to "OTDOAorGPS" and if IE "Method Type" is set to "UE based":

-
act as specified in subclause 8.4.1.4;

-
if UE, according to its capabilities, does not support Rx-Tx time difference type 2 measurement and if IE "Positioning Methods" is set to "Cell ID":

-
act as specified in subclause 8.4.1.4.

8.6.7.19.2
UE positioning OTDOA assistance data

If IE "UE positioning OTDOA reference cell info" is received in System Information Block type 15.4 or in the MEASUREMENT CONTROL message, the UE shall update the variable UE_POSITIONING_OTDOA_DATA accordingly. The UE shall:

-
store received cell information in the UE positioning reference cell info in the variable UE_POSITIONING_OTDOA_DATA, overwriting any existing information.

If IE "UE positioning OTDOA neighbour cell list" is received in System Information Block type 15.4 or in the MEASUREMENT CONTROL message, the UE shall update the variable UE_POSITIONING_OTDOA_DATA accordingly. The UE shall:

-
store received cell information in the neighbour cell info list in the variable CELL_INFO_LIST, overwriting any existing information.

If, according to its capabilities, UE does not support IPDLs and if IE "IPDL parameters" is received for the reference or any of the neighbour cells, the UE shall:

-
ignore this IE.

If IE "UE positioning measurement" is received in the MEASUREMENT CONTROL message, the UE shall also perform the following consistency checks:

-
if IE "Positioning Methods" is set to "OTDOA" or "Cell ID":

-
if IE "UE positioning OTDOA reference cell info" is not included and if UE positioning OTDOA reference cell info in variable UE_POSITIONING_OTDOA_DATA is empty:

-
set the variable CONFIGURATION_INCOMPLETE to TRUE;

-
if IE "Positioning Methods" is set to "OTDOA":

-
if IE "UE positioning OTDOA neighbour cell list" is not included and if less than two neighbour cells are stored in UE positioning OTDOA neighbour cell info list in variable UE_POSITIONING_OTDOA_DATA:

-
set the variable CONFIGURATION_INCOMPLETE to TRUE;

-
if IE "Method Type" is set to "UE based":

-
if IE "UE positioning OTDOA reference cell info" is included and if IE "Cell Position" for the reference cell is not included:

-
set the variable CONFIGURATION_INCOMPLETE to TRUE;

-
if the IE "UE positioning OTDOA neighbour cell list" is included and if cell position of less than two neighbour cells of the cells included in this IE and stored in variable UE_POSITIONING_OTDOA_DATA are different and if those cell positions are not different to the one of the reference cell stored in variable UE_POSITIONING_OTDOA_DATA:

-
set the variable CONFIGURATION_INCOMPLETE to TRUE;
-
if the IE "UE positioning OTDOA neighbouring cell list" is included and only two neighbour cells are included or stored in variable UE_POSITIONING_OTDOA_DATA and if the IE "Round Trip Time" is neither included for the neighbour cells nor for the reference cell info:

-
set the variable CONFIGURATION_INCOMPLETE to TRUE.

8.6.7.19.3
UE positioning GPS assistance data

8.6.7.19.3.1
UE positioning GPS acquisition assistance

If the IE "UE positioning GPS acquisition assistance" is included, the UE shall:

-
store IE "GPS reference time" in the IE "UE positioning reference time" in UE_POSITIONING_GPS_DATA;

-
for each satellite:

-
update the variable UE_POSITIONING_GPS_DATA as follows:

-
store received GPS acquisition assistance at the position indicated by the IE "Sat ID" in the IE "UE positioning GPS acquisition assistance" in the variable UE_POSITIONING_GPS_DATA, possibly overwriting any existing information in this position.

8.6.7.19.3.2
UE positioning GPS Almanac

If the IE "UE positioning GPS Almanac" is included, for each satellite, the UE shall:

-
update the variable UE_POSITIONING_GPS_DATA as follows:

-
store received GPS almanac information at the position indicated by the IE "Sat ID" in the IE "UE positioning GPS Almanac" in the variable UE_POSITIONING_GPS_DATA, possibly overwriting any existing information in this position.

8.6.7.19.3.3
UE positioning D-GPS Corrections

If the IE "UE positioning GPS DGPS corrections" is included, the UE shall:

-
delete all information currently stored in the IE "UE positioning GPS DGPS corrections" in the variable UE_POSITIONING_GPS_DATA;

-
store the received DGPS corrections in the IE "UE positioning GPS DGPS corrections" in the variable UE_POSITIONING_GPS_DATA.

8.6.7.19.3.4
UE positioning GPS Ephemeris and Clock Correction Parameters

If the IE "UE positioning GPS Ephemeris and Clock Correction parameters" is included, for each satellite, the UE shall:

-
update the variable UE_POSITIONING_GPS_DATA as follows:

-
store received GPS ephemeris information at the position indicated by the IE "Sat ID" in the IE "UE positioning GPS Navigation Model" in the variable UE_POSITIONING_GPS_DATA, possibly overwriting any existing information in this position.

8.6.7.19.3.5
UE positioning GPS ionospheric model

If IE "UE positioning GPS ionospheric model" is included, the UE shall:

-
store this IE in the IE "UE positioning GPS ionospheric model" in variable UE_POSITIONING_GPS_DATA.

8.6.7.19.3.6
UE positioning GPS real-time integrity

The GPS real-time integrity information element specified in subclause 10.3.7.95 is primarily intended for non-differential applications. The real-time integrity of the satellite constellation is of importance as there is no differential correction data by which the UE can determine the soundness of each satellite signal. The Real-Time GPS Satellite Integrity data communicates the health of the constellation to the mobile via a list of bad satellites. The UE shall consider the data associated with the satellites identified in this IE as invalid.

If this is included, for each satellite, the UE shall:

-
add the Sat IDs that are not yet included in the list of satellites in the IE "UE positioning GPS real time integrity" in the variable UE_POSITIONING_GPS_DATA;

-
remove all Sat IDs in the list of satellites in the IE "UE positioning GPS real time integrity" in the variable UE_POSITIONING_GPS_DATA that are not included in IE UE positioning GPS real time integrity.
8.6.7.19.3.7
UE positioning GPS reference time

If the IE "UE positioning GPS reference time" is included, the UE shall:

-
store this IE in "UE positioning GPS reference time" in variable UE_POSITIONING_GPS_DATA;

-
for each satellite:

-
store received GPS TOW assist at the position indicated by the IE "Sat ID" in the IE "UE positioning GPS reference time" in the variable UE_POSITIONING_GPS_DATA, possibly overwriting any existing information in this position.

8.6.7.19.3.8
UE positioning GPS reference UE position

If the IE "UE positioning GPS reference UE position" is included, the UE shall:

-
store this IE in the IE "UE positioning GPS reference UE position" in variable UE_POSITIONING_GPS_DATA.

8.6.7.19.3.9
UE positioning UTC model

If the IE "UE positioning GPS UTC model" is included, the UE shall:

-
store this IE in the IE "UE positioning GPS UTC model" in variable UE_POSITIONING_GPS_DATA.

8.6.7.19.3.9 UE positioning measurement
Further UE positioning information elements
13.4.0
CELL INFO LIST

This variable contains cell information on intra-frequency, inter-frequency and inter-RAT cells, as received in messages System Information Block Type 11, System Information Block Type 12, and MEASUREMENT CONTROL.

The first position in Intra-frequency cell info list corresponds to Intra-frequency cell id 0, the second to Intra-frequency cell id 1, etc.

The first position in Inter-frequency cell info list corresponds to Inter-frequency cell id 0, the second to Inter-frequency cell id 1, etc.

The first position in Inter-RAT cell info list corresponds to Intra-frequency cell id 0, the second to Inter-RAT cell id 1, etc.

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

Intra-frequency cell info
OP
1..<maxCellMeas>

Note

>CHOICE position status
MP




>>Occupied





>>>Cell info
MP

Cell info

10.3.7.2


>>Vacant



No data

Inter-frequency cell info
OP
1..<maxCellMeas>

Note

>CHOICE position status
MP




>>Occupied





>>>Frequency info
MP

Frequency info

10.3.6.36


>>>Cell info
MP

Cell info

10.3.7.2


>>Vacant



No data

Inter-RAT cell info
OP
1..<maxCellMeas>

Note

>CHOICE position status
MP




>>Occupied





>>>CHOICE Radio Access Technology





>>>>GSM





>>>>>Cell selection and re-selection info
MP

Cell selection and re-selection info for SIB11/12
10.3.2.4


>>>>>BSIC
MP

BSIC 10.3.8.2


>>>>>BCCH ARFCN
MP

Integer (0..1023)
[43]

>>>>IS-2000





>>>>>System specific measurement info


enumerated (frequency, timeslot, colour code, output power, PN offset)
For IS-2000, use fields from TIA/EIA/IS-2000.5,

Subclause 3. 7.3.3.2.27, Candidate Frequency Neighbour List Message

>>Vacant



No data

13.4.28a
UE_POSITIONING_GPS_DATA

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

GPS Data ciphering info
OP

UE positioning Cipher info 10.3.7.86


UE positioning GPS reference time
OP

UE positioning GPS reference time
10.3.7.96


UE positioning GPS reference UE position
OP

Ellipsoid point with altitude and uncertainty ellipsoid 10.3.8.4c
A priori knowledge of UE 3-D position.

UE positioning GPS DGPS corrections
OP

UE positioning GPS DGPS corrections 10.3.7.91


UE positioning GPS navigation model
OP




>SatID
MP

Enumerated(0..63)
Satellite ID

>GPS Ephemeris and Clock Correction parameters
MP

UE positioning GPS Ephemeris and Clock Correction parameters 10.3.7.91a


UE positioning GPS ionospheric model
OP

UE positioning GPS ionospheric model 10.3.7.92


UE positioning GPS UTC model
OP

UE positioning GPS UTC model
10.3.7.97


UE positioning GPS almanac
OP

UE positioning GPS almanac 10.3.7.89


UE positioning GPS acquisition assistance
OP

UE positioning GPS acquisition assistance 10.3.7.88


UE positioning GPS real-time integrity
OP

UE positioning GPS real-time integrity 10.3.7.95


13.4.28b
UE_POSITIONING_OTDOA_DATA
Information Element/Group name
Need
Multi
Type and reference
Semantics description

OTDOA Data ciphering info
OP

UE positioning Ciphering info 10.3.7.86


UE positioning OTDOA reference cell info
OP

UE positioning OTDOA reference cell info
10.3.7.108


UE positioning OTDOA neighbour cell list
OP
1 to <maxCellMeas>



>UE positioning OTDOA neighbour cell info
MP

UE positioning OTDOA neighbour cell info
10.3.7.106


14.7
UE positioning measurements

14.7.1
UE positioning measurement quantities

The quantity to measure for UE positioning is dependent on the positioning method and the method type requested in the IE "UE positioning reporting quantity".

1
SFN-SFN observed time difference type 2, mandatory.

2
Rx-Tx time difference type 2, optional.

3
GPS timing of cell fames, optional.

The definition of other GPS measurements is not within the scope of this specification.

14.7.2
Void

14.7.3
UE positioning reporting events

In the UE positioning reporting criteria field in the Measurement Control messages, the UTRAN notifies the UE of which events should trigger a measurement report. UE positioning reporting events that can trigger a report are given below. The content of the measurement report is dependant on the location method and method type requested in the IE "UE positioning reporting quantity" of the Measurement Control message and is described in detail in [18].

14.7.3.1
Reporting Event 7a: The UE position changes more than an absolute threshold

When this event is ordered by UTRAN in a measurement control message, the UE shall send a measurement report when the UE changes its position compared to the last reported position more than a predefined threshold. This event is used for UE-based methods only.
Information to be set in the measurement report
14.7.3.2
Reporting Event 7b: SFN-SFN measurement changes more than an absolute threshold

When this event is ordered by UTRAN in a measurement control message, the UE shall send a measurement report when the SFN-SFN time difference measurement of any measured cell changes more than a predefined threshold. This event is primarily used for UE-assisted methods, but can be used also for UE-based methods.
Information to be set in the measurement report
14.7.3.3
Reporting Event 7c: GPS time and SFN time have drifted apart more than an absolute threshold

When this event is ordered by UTRAN in a measurement control message, the UE shall send a measurement report when the GPS Time Of Week and the SFN timer have drifted apart more than a predefined threshold. This event is primarily used for UE-assisted methods, but can be used also for UE-based methods.
Information to be set in the measurement report
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