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1. Introduction

This document discusses Event-triggered Inter-frequency measurements.

At RAN2#38, tdoc R2-032280 (Source Motorola) described a number of issues relating to the initialisation of the virtual active set and proposed a release 99 CR to correct these issues. This document triggered a lot of discussion about the consequences if not approved and whether a CR is required for release 99.

This document discussed what can be achieved with current TS25.331 R99 specification w r t Event-triggered Inter-frequency measurements.

2. Discussion

During the “lifetime” of an inter-frequency Measurement, the following operations are seen as fundamental.

2.1 Initial configuration and start of an inter-frequency measurement

An Event-triggered Inter-frequency measurement uses the conept of “virtual active set” in the calculation of Frequency Quality estimate for the 2x event triggering. UE shall maintain the virtual active set either by 1x events specific to the Inter-frequency measurement (“Specific 1x events”) or inherit 1x from already configured Intra-frequency measurement (“Inherited 1x events”). 

The IE “UE autonomous update mode” can have values “on”, “on with no reporting” and “off”.

In sections 3.1-3.4, we analyse UE initialisation of the virtual active set according to current TS25.331 R99 specification.

2.2 Modification of Inter-frequency Measurement Object List (Inter-frequency CellInfoList)

As UE moves in the cellular network, there is a need to update the Inter-frequency CellInfoList (IE “Inter-frequency Measurement Object List”). A UTRAN might trigger update of the Inter-frequency CellInfoList e.g. after RL addition/deletion (soft handover) on the currently used frequency, or after an Intra- or Inter-frequency Hard Handover.

TS25.331 currently opens up for several ways in which a UTRAN can modify the Inter-frequency CellInfoList:

1 Initial configuration and start of the Inter-frequency measurement (IE “Measurment Command”=”Setup”).


An initial configuration of an Inter-frequency measurement means that the virtual active set is initialised for the non-used frequency. 

A UE implementation will likely discard previous samples of the measured physical quantity, as well as “Time To Trigger” status. This would probably impact the UE reaction time for Inter-frequency Events after the re-initialisation. 
After RL addition/deletion and Intra-frequency hard handover, the impact on UE reaction time for inter-frequency events seems not critical. The communication is using the “current frequency”. Some delay on inter-frequency event reporting, corresponding to an initial setup of the measurement, is acceptable.  
After Inter-frequency HHO, this might have a serious impact, since it would delay a handover back to the original frequency. It should be noted that there are no detailed requirements on how UE shall handle Inter-frequency measurements for this case. In TS25.331, section 8.3.5, it is also stated that UE shall “stop all intra-frequency and inter-frequency measurement reporting on the cells listed in the variable CELL_INFO_LIST” until a MEASUREMENT CONTROL message is received with the corresponding measurement identity.
2 Modification of the existing Inter-frequency measurement (IE “Measurment Command”=”Modify”), but include other information elements as for an initial configuration (setup)

The analysis for “1. Initial configuration and start of the Inter-frequency measurement (IE “Measurment Command”=”Setup”)” above is also valid for this case.

3 Modification of the existing Inter-frequency measurement (IE “Measurment Command”=”Modify”), but exclude all information elements other than IE “Inter-frequency Measurement Object List”.

Approximately 6 bytes per Inter-frequency event can be saved by not including Inter-frequency events in the MESUREMENT CONTROL message.
Approximately 2 bytes are required for each inter-frequency cell added to the Inter-frequency CellInfoList.

In section 3.5, we analyse the current TS25.331 R99.

2.3 Modification of other Inter-frequency Measurement IEs

Modification of Inter-frequency Measurement IEs other than IE “Inter-frequency Measurement Object List” is not further discussed in this document.

2.4 Release of an Inter-frequency Measurement

An Inter-frequency measurement is released (including all UE-stored data and reporting) by a MEASUREMENT CONTROL message, Measurement Command = Release.

3 Analysis of TS25.331 R99

3.1 Setup of Inter-frequency Measurement (Inherited 1x events, ON or ON WITH NO REPORTING)

In this section, we analyse how UE, according to existing R99 specification, shall initialise the virtual active set in case of 

· Setup of an Inter-frequency measurement with  “specific 1x events” and “UE autonomous update mode” is set to “on” or “on with no reporting”.

According to the yellow-marked text below, it is clear that the setup of inter-frequency measurement is well covered.

14.11.1
Initial virtual active set

The way the UE shall act when a MEASUREMENT CONTROL message is received that sets up or modifies an inter-frequency measurement, and that includes the IE "Inter-frequency set update" and/or the IE "Intra-Frequency reporting quantity" is described below. The UE shall:
1>
if the IE "Intra-Frequency measurement reporting criteria" is included in the MEASUREMENT CONTROL message; or

1>
if it was previously stored and if the IE "Inter-frequency set update" was included in the MEASUREMENT CONTROL message:

COMMENT: “previously stored”in thief-statement above means “previously stored for this inter-frequency measurement”. The text below on N1a makes this clear.
2>
if the IE "UE autonomous update mode" received or previously stored is set to "on" or "on with no reporting":

3>
for each non-used frequency Fi considered in the measurement:

4>
include in the initial virtual active set the Ni cells that have either the greatest downlink Ec/N0, the greatest downlink RSCP after despreading, or the lowest pathloss (depending on what is indicated in the IE "inter-frequency measurement quantity"), among the cells on frequency Fi considered in that inter-frequency measurement, where:

5>
if event 1a is configured in the "Intra-Frequency measurement reporting criteria":
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where:


N1a is the "Reporting deactivation threshold" included in the "Intra-Frequency measurement" IE received for that inter-frequency measurement for event 1a.


NCells Fi is the number of cells on frequency Fi considered in that inter-frequency measurement.

5>
else:
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where:


NCells Fi is the number of cells on frequency Fi considered in that inter-frequency measurement.

2>
if the IE "UE autonomous update mode" received or previously stored is set to "on":

3>
if event 1a is configured in the "Intra-Frequency measurement reporting criteria":

4>
send a MEASUREMENT REPORT with IEs set as follows:

5>
set the Measurement identity to the identity of the inter-frequency measurement;

5>
set the CHOICE event result in the IE Event results to Intra-frequency measurement event results, Intra-frequency event identity to 1a, and in "Cell measurement event results" the CPICH info of all the cells included in a virtual active set of the non-used frequency considered in the inter-frequency measurement;

5>
do not include the IEs "measured results" or "additional measured results".

2>
if the IE "Inter-frequency set update" is included in the message and if the IE "UE autonomous update mode" is set to "Off":

3>
if the IE "Measurement command" is set to "Modify", if the value previously stored for the IE "UE autonomous update mode" was also "Off" and if the IE "Intra-frequency measurement reporting criteria" was not included in the message:

4>
apply the modifications indicated in the "Inter-frequency set update" to the virtual active set that was valid before the message was received for the non-used frequency considered in that inter-frequency measurement.

3>
otherwise:

4>
remove the possibly existing virtual active set of the non-used frequency considered in that measurement; and

4>
set the initial virtual active set for it according to the "Inter-frequency set update" included in the message.

2>
if the IE "Inter-frequency set update" is not included in the message and if the IE "UE autonomous update mode" stored for the inter-frequency measurement is set to "Off":

3>
remove the possibly existing virtual active set of the non-used frequency considered in that measurement; and

3>
consider the virtual active set for it as empty.

1>
if the IE "Intra-Frequency measurement reporting criteria" was not included in the MEASUREMENT CONTROL message:

2>
if the IE "UE autonomous update mode" is set to "on" or "on with no reporting":

3>
for each non-used frequency Fi considered in the measurement:

4>
include in the initial virtual active set the Ni cells that have either the greatest downlink Ec/N0 or the greatest downlink RSCP after despreading or the lowest pathloss (depending on what is indicated in the IE "inter-frequency measurement quantity"), among the cells on frequency Fi considered in that inter-frequency measurement, where:

5>
if event 1a is configured for the used frequency in an intra-frequency measurement:
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where:


N1a is the "Reporting deactivation threshold" included in the intra-frequency measurement for the first event 1a defined in the intra-frequency measurement with the lowest identity.


NCells Fi is the number of cells on frequency Fi considered in that inter-frequency measurement.

5>
else:
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where:


NCells Fi is the number of cells on frequency Fi considered in that inter-frequency measurement.

3>
if the IE "UE autonomous update mode" is set to "on":

4>
if event 1a is configured for the used frequency in an intra-frequency measurement:

5>
send a measurement report with IEs set as follows:

6>
set the Measurement identity to the identity of the inter-frequency measurement;

6>
set the CHOICE event result in the IE Event results to Intra-frequency measurement event results, Intra-frequency event identity to 1a, and in "Cell measurement event results" the CPICH info of all the cells included in the initial virtual active set of the non-used frequency considered in that measurement;

6>
do not include the IEs "measured results" or "additional measured results".
2>
if the IE "UE autonomous update mode" is set to "off":

3>
set the initial virtual active set of the non-used frequency considered in that inter-frequency measurement according to what is included in the IE "Inter-frequency set update" included in the message; and

3>
if the IE "Inter-frequency set update" was not received:

4>
set the initial virtual active set for the frequencies considered in that measurement to be empty.

3.2 Setup of Inter-frequency Measurement (Inherited 1x events, OFF)

Not discussed in this document.

3.3 Setup of Inter-frequency Measurement (Specific 1x events, ON or ON WITH NO REPORTING)

In this section, we analyse how UE, according to existing R99 specification, shall initialise the virtual active set in case of 

· Setup of an Inter-frequency measurement with  “inherited 1x events” and “UE autonomous update mode” is set to “on” or “on with no reporting”.

One option for UTRAN would be: 

· 1. Configure specific 1x events for the Inter-frequency measurement (Measurement command = “Setup”), and then

· 2. Configure 2x events for the Inter-frequency measurement (Measurement command = “Modify”).

This option seems not possible according to TS25.331 section 8.4.1.3, since this would mean that the configuration of the 2x events would erase the 1x events (text immediately above the NOTE in 8.4.1.3).

The other option for UTRAN is 

· 1. Configure 2x events for the Inter-frequency measurement (Measurement command = “Setup”), and then

· 2. Configure specific 1x events for the Inter-frequency measurement (Measurement command = “Modify”).

At the configuration of the 2x events, UE will execute the same text of section 14.11.1 as covered in section x.x.x. UE may (for “UE autonomous update mode”=”on”) trigger 1a event reporting, to report the cells included in the virtual active set. At the (somewhat later) configuration of the specific 1x events, UE will re-initialise its virtual active set according to the yellow-marked text below), and (for “UE autonomous update mode”=”on”) might again trigger 1a event reporting, to report the cells included in the virtual active set.

Except for the possible UE triggering of ‘double’ 1x events for the inter-frequency measurement (for “UE autonomous update mode”=”on”), the setup of the inter-frequency measurement is well covered.

14.11.1
Initial virtual active set

The way the UE shall act when a MEASUREMENT CONTROL message is received that sets up or modifies an inter-frequency measurement, and that includes the IE "Inter-frequency set update" and/or the IE "Intra-Frequency reporting quantity" is described below. The UE shall:
1>
if the IE "Intra-Frequency measurement reporting criteria" is included in the MEASUREMENT CONTROL message; or

1>
if it was previously stored and if the IE "Inter-frequency set update" was included in the MEASUREMENT CONTROL message:
COMMENT: “previously stored”in the if-statement above means “previously stored for this inter-frequency measurement”. The text below on N1a makes this clear.
2>
if the IE "UE autonomous update mode" received or previously stored is set to "on" or "on with no reporting":

3>
for each non-used frequency Fi considered in the measurement:

4>
include in the initial virtual active set the Ni cells that have either the greatest downlink Ec/N0, the greatest downlink RSCP after despreading, or the lowest pathloss (depending on what is indicated in the IE "inter-frequency measurement quantity"), among the cells on frequency Fi considered in that inter-frequency measurement, where:

5>
if event 1a is configured in the "Intra-Frequency measurement reporting criteria":
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where:


N1a is the "Reporting deactivation threshold" included in the "Intra-Frequency measurement" IE received for that inter-frequency measurement for event 1a.


NCells Fi is the number of cells on frequency Fi considered in that inter-frequency measurement.

5>
else:
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where:


NCells Fi is the number of cells on frequency Fi considered in that inter-frequency measurement.

2>
if the IE "UE autonomous update mode" received or previously stored is set to "on":

3>
if event 1a is configured in the "Intra-Frequency measurement reporting criteria":

4>
send a MEASUREMENT REPORT with IEs set as follows:

5>
set the Measurement identity to the identity of the inter-frequency measurement;

5>
set the CHOICE event result in the IE Event results to Intra-frequency measurement event results, Intra-frequency event identity to 1a, and in "Cell measurement event results" the CPICH info of all the cells included in a virtual active set of the non-used frequency considered in the inter-frequency measurement;

5>
do not include the IEs "measured results" or "additional measured results".
2>
if the IE "Inter-frequency set update" is included in the message and if the IE "UE autonomous update mode" is set to "Off":

3>
if the IE "Measurement command" is set to "Modify", if the value previously stored for the IE "UE autonomous update mode" was also "Off" and if the IE "Intra-frequency measurement reporting criteria" was not included in the message:

4>
apply the modifications indicated in the "Inter-frequency set update" to the virtual active set that was valid before the message was received for the non-used frequency considered in that inter-frequency measurement.

3>
otherwise:

4>
remove the possibly existing virtual active set of the non-used frequency considered in that measurement; and

4>
set the initial virtual active set for it according to the "Inter-frequency set update" included in the message.

2>
if the IE "Inter-frequency set update" is not included in the message and if the IE "UE autonomous update mode" stored for the inter-frequency measurement is set to "Off":

3>
remove the possibly existing virtual active set of the non-used frequency considered in that measurement; and

3>
consider the virtual active set for it as empty.

1>
if the IE "Intra-Frequency measurement reporting criteria" was not included in the MEASUREMENT CONTROL message:

2>
if the IE "UE autonomous update mode" is set to "on" or "on with no reporting":

3>
for each non-used frequency Fi considered in the measurement:

4>
include in the initial virtual active set the Ni cells that have either the greatest downlink Ec/N0 or the greatest downlink RSCP after despreading or the lowest pathloss (depending on what is indicated in the IE "inter-frequency measurement quantity"), among the cells on frequency Fi considered in that inter-frequency measurement, where:

5>
if event 1a is configured for the used frequency in an intra-frequency measurement:
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where:


N1a is the "Reporting deactivation threshold" included in the intra-frequency measurement for the first event 1a defined in the intra-frequency measurement with the lowest identity.


NCells Fi is the number of cells on frequency Fi considered in that inter-frequency measurement.

5>
else:
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where:


NCells Fi is the number of cells on frequency Fi considered in that inter-frequency measurement.

3>
if the IE "UE autonomous update mode" is set to "on":

4>
if event 1a is configured for the used frequency in an intra-frequency measurement:

5>
send a measurement report with IEs set as follows:

6>
set the Measurement identity to the identity of the inter-frequency measurement;

6>
set the CHOICE event result in the IE Event results to Intra-frequency measurement event results, Intra-frequency event identity to 1a, and in "Cell measurement event results" the CPICH info of all the cells included in the initial virtual active set of the non-used frequency considered in that measurement;

6>
do not include the IEs "measured results" or "additional measured results".

2>
if the IE "UE autonomous update mode" is set to "off":

3>
set the initial virtual active set of the non-used frequency considered in that inter-frequency measurement according to what is included in the IE "Inter-frequency set update" included in the message; and

3>
if the IE "Inter-frequency set update" was not received:

4>
set the initial virtual active set for the frequencies considered in that measurement to be empty.

3.4 Setup of Inter-frequency Measurement (Specific 1x events, OFF)

Not discussed in this document.

3.5 Modification of Inter-frequency CellInfoList

According to TS25.331, section 8.4.1.3, a UTRAN shall utilise the text below to modify the inter-frequency CellInfoList without having to repeat all intra- and inter-frequency event configurations. 

For the “Specific 1x event” mode, if UTRAN follows the NOTE in the quoted text below, UE will erase any previously received 1x event list. 

For the “Inherited 1x event” mode, it could be discussed if this text is good enough. Following the NOTE in the quoted text below (yellow-marked), UE should store store the newly received "intra-frequency report criteria" and “intra-frequency reporting criteria”, despite it does not have any meaning for the “Inherited 1x event” mode.

1>
if the IE "Measurement command" has the value "modify":



:

2>
if measurement type is set to "inter-frequency measurement":

3>
if "report criteria" is set to "intra-frequency report criteria" and "reporting criteria" in "inter-frequency measurement quantity" is set to "intra-frequency reporting criteria":

4>
leave the currently stored "inter-frequency report criteria" within "report criteria" and "inter-frequency reporting criteria" within "inter-frequency measurement quantity" unchanged, and continue to act on the information stored in these variables, and also store the newly received "intra-frequency report criteria" and intra-frequency reporting criteria.

3>
otherwise:

4>
clear the variables associated with the CHOICE "report criteria" and store the received "report criteria" choice;

4>
if the IE "inter-frequency measurement quantity" is present:

5>
clear the variables associated with the choice "reporting criteria" in "inter-frequency measurement quantity" and store the received "reporting criteria" choice.

NOTE:
If the UTRAN wants to modify the inter-frequency cell info list for an inter-frequency measurement configured with event based reporting without repeating any IEs related to the configured events, the only possibility is to set the IE "report criteria" to "intra-frequency report criteria", not include the IE "parameters required for each event", and set the IE "reporting criteria" in the IE "inter-frequency measurement quantity" to "intra-frequency reporting criteria".
Furtermore, the current R99 text in section 14.11.1 implies that a modification of the Inter-frequency CellInfoList according to the NOTE above would re-initialise the virtual active as described in 2.2.3 “Setup of Inter-frequency Measurement (Specific 1x events, ON or ON WITH NO REPORTING)”, and UE would consider all cells on the non-used frequency belong to the virtual active set. 

For UE autonomous update mode “on with no reporting”, this would have no practical impact, since the cells belonging to the virtual active set is not communicated to UTRAN. For UE autonomous update mode “on”, this would lead to that 1b events are triggered by UE. According to section 14.11.2, UE shall trigger one 1b event measurement report for each cell on the non-used frequency that does not belong to the virtual active set, according to the “inherited 1x event” mode.

From this discussion, we unsderstand that Measurement Command=”Modify” should not be used by a UTRAN in the way indicated in the NOTE above. 

4. Conclusion

This document has discussed Event-triggered Inter-frequency Measurements in R99. 

It has been shown that 

1 Event-triggered Inter-frequency measurements is well covered in current TS25.331 R99 both for “Specific 1x events” and “Inherited 1x Events” modes, for  “UE autonomous update mode” “on” and “on with no reporting”.

2 Modification of Inter-frequency CellInfoList without including the event list is not correct in current TS25.331 R99.

The following is proposed: 

1 It is clarified in R99 update of Inter-frequency CellInfoList without including the event list is not supported in R99

2 If seen as required to gain in message size: Modification of Inter-frequency CellInfoList without including the event list is corrected in Rel-5.

A proposed CR to TS25.331 R99 is attached.
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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:

1>
read the IE "Measurement command";

1>
if the IE "Measurement command" has the value "setup":

2>
store this measurement in the variable MEASUREMENT_IDENTITY according to the IE "measurement identity", first releasing any previously stored measurement with that identity if that exists;

2>
if the measurement type is quality, UE internal, intra-frequency, inter-frequency or inter-RAT:

3>
if the UE is in CELL_FACH state:

4>
the UE behaviour is not specified.

2>
for measurement types "inter-RAT measurement" or "inter-frequency measurement" that require measurements on a frequency other than the actually used frequency:

3>
if, according to its measurement capabilities, the UE requires compressed mode to perform that measurement type and after reception of this message a compressed mode pattern sequence with an appropriate measurement purpose is active according to the IE "Current TGPS Status Flag" in UE variable TGPS_IDENTITY; or

3>
if, according to its measurement capabilities, the UE does not require compressed mode to perform the measurements on at least one supported band of that measurement type:

4>
if the measurement is valid in the current RRC state of the UE:

5>
begin measurements according to the stored control information for this measurement identity.

NOTE:
The UE is not required to perform measurements on cells for which it needs compressed mode but a suitable compressed mode pattern is not activated.

2>
for measurement type "inter-frequency measurement" that requires measurements only on the same frequency as the actually used frequency:

3>
if the measurement is valid in the current RRC state of the UE:

4>
begin measurements according to the stored control information for this measurement identity.
2>
for measurement type "UE positioning measurement":

3>
if the UE is in CELL_FACH state:

4>
if IE "Positioning Method" is set to "OTDOA":

5>
if IE "Method Type" is set to "UE assisted":

6>
if IE "UE positioning OTDOA assistance data for UE assisted" is not included:

7>
if System Information Block type 15.4 is broadcast:

8>
read System Information Block type 15.4.

7>
act as specified in subclause 8.6.7.19.2.

5>
if IE "Method Type" is set to "UE based":

6>
if IE "UE positioning OTDOA assistance data for UE based" is not included:

7>
if System Information Block type 15.5 is broadcast:

8>
read System Information Block type 15.5.

7>
act as specified in subclause 8.6.7.19.2a.

2>
for any other measurement type:

3>
if the measurement is valid in the current RRC state of the UE:

4>
begin measurements according to the stored control information for this measurement identity.

1>
if the IE "Measurement command" has the value "modify":

2>
for all IEs present in the MEASUREMENT CONTROL message:

3>
if a measurement was stored in the variable MEASUREMENT_IDENTITY associated to the identity by the IE "measurement identity":

4>
if the measurement type is quality, UE internal, intra-frequency, inter-frequency or inter-RAT:

5>
if the UE is in CELL_FACH state:

6>
the UE behaviour is not specified.

4>
if measurement type is set to "intra-frequency measurement", for any of the optional IEs "Intra-frequency measurement objects list", "Intra-frequency measurement quantity", "Intra-frequency reporting quantity", "Measurement Validity", "report criteria" and "parameters required for each event" (given "report criteria" is set to "intra-frequency measurement reporting criteria") that are present in the MEASUREMENT CONTROL message:

4>
if measurement type is set to "inter-frequency measurement", for any of the optional IEs "Inter-frequency measurement quantity", "Inter-frequency reporting quantity", "Measurement Validity", "Inter-frequency set update" and "parameters required for each event" (given "report criteria" is set to either "inter-frequency measurement reporting criteria" or "intra-frequency measurement reporting criteria") that are present in the MEASUREMENT CONTROL message:

4>
if measurement type is set to "inter-RAT measurement", for any of the optional IEs "Inter-RAT measurement objects list", "Inter-RAT measurement quantity", "Inter-RAT reporting quantity" and "parameters required for each event" (given "report criteria" is set to "inter-RAT measurement reporting criteria") that are present in the MEASUREMENT CONTROL message:

4>
if measurement type is set to "UE positioning measurement" and the IE "UE positioning OTDOA assistance data" is present, for any of the optional IEs "UE positioning OTDOA neighbour cell info for UE-assisted", "UE positioning OTDOA reference cell info for UE-assisted", "UE positioning OTDOA reference cell info for UE-based", "UE positioning OTDOA neighbour cell info for UE-based" and "UE positioning" that are present in the MEASUREMENT CONTROL message:

4>
if measurement type is set to "UE positioning measurement" and the IE "UE positioning GPS assistance data" is present, for any of the optional IEs "UE positioning GPS reference time", "UE positioning GPS reference UE position", "UE positioning GPS DGPS corrections", "UE positioning GPS navigation model", "UE positioning GPS ionospheric model", "UE positioning GPS UTC model", "UE positioning GPS almanac", "UE positioning GPS acquisition assistance", "UE positioning GPS real-time integrity" that are present in the MEASUREMENT CONTROL message:

4>
if measurement type is set to "traffic volume measurement", for any of the optional IEs "Traffic volume measurement Object", "Traffic volume measurement quantity", "Traffic volume reporting quantity", "Measurement Validity" and "parameters required for each event" (given "report criteria" is set to "traffic volume measurement reporting criteria") that are present in the MEASUREMENT CONTROL message:

4>
if measurement type is set to "quality measurement", for any of the optional IE "Quality reporting quantity" that is present in the MEASUREMENT CONTROL message:

4>
if measurement type is set to "UE internal measurement", for any of the optional IEs "UE internal measurement quantity", "UE internal reporting quantity" and "parameters required for each event" (given "report criteria" is set to "UE internal measurement reporting criteria") that are present in the MEASUREMENT CONTROL message:

5>
replace the corresponding information (the IEs listed above and all their children) stored in variable MEASUREMENT_IDENTITY associated to the identity indicated by the IE "measurement identity" with the one received in the MEASUREMENT CONTROL message;

5>
leave all other stored information elements unchanged in the variable MEASUREMENT_IDENTITY.

3>
otherwise:

4>
set the variable CONFIGURATION_INCOMPLETE to TRUE.

2>
if measurement type is set to "inter-frequency measurement":

3>
if "report criteria" is set to "intra-frequency report criteria" and "reporting criteria" in "inter-frequency measurement quantity" is set to "intra-frequency reporting criteria":

4>
leave the currently stored "inter-frequency report criteria" within "report criteria" and "inter-frequency reporting criteria" within "inter-frequency measurement quantity" unchanged, and continue to act on the information stored in these variables, and also store the newly received "intra-frequency report criteria" and intra-frequency reporting criteria.

3>
otherwise:

4>
clear the variables associated with the CHOICE "report criteria" and store the received "report criteria" choice;

4>
if the IE "inter-frequency measurement quantity" is present:

5>
clear the variables associated with the choice "reporting criteria" in "inter-frequency measurement quantity" and store the received "reporting criteria" choice.

NOTE:
Modification of the inter-frequency cell info list for an inter-frequency measurement configured with event based reporting without repeating any IEs related to the configured events is not supported in this version of the specification.
2>
for measurement types "inter-frequency measurement" that require measurements on a frequency other than the actually used frequency, or that require measurements on another RAT:

3>
if, according to its measurement capabilities, the UE requires compressed mode to perform that measurement type and after reception of this message a compressed mode pattern sequence with an appropriate measurement purpose is active according to the IE "Current TGPS Status Flag" in UE variable TGPS_IDENTITY; or

3>
if, according to its measurement capabilities, the UE does not require compressed mode, on at least one supported band of that measurement type, to perform the measurements:

4>
resume the measurements according to the new stored measurement control information.

2>
for measurement type "inter-frequency measurement" that requires measurements only on the same frequency as the actually used frequency:

3>
if the measurement is valid in the current RRC state of the UE:

4>
resume measurements according to the new stored control information for this measurement identity.

2>
for any other measurement type:

3>
resume the measurements according to the new stored measurement control information.

1>
if the IE "measurement command" has the value "release":

2>
terminate the measurement associated with the identity given in the IE "measurement identity";

2>
clear all stored measurement control information related associated to this measurement identity in variable MEASUREMENT_IDENTITY.

1>
if the IE "DPCH Compressed Mode Status Info" is present:

2>
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):

3>
set the variable CONFIGURATION_INCOMPLETE to TRUE.

2>
if there is any pending "TGPS reconfiguration CFN" or any pending "TGCFN":

3>
the UE behaviour is unspecified;
2>
if pattern sequence corresponding to IE "TGPSI" is already active (according to "Current TGPS Status Flag") in the variable TGPS_IDENTITY):

3>
if the "TGPS Status Flag" in this message is set to "deactivate" for the corresponding pattern sequence:

4>
deactivate this pattern sequence at the beginning of the frame indicated by IE "TGPS reconfiguration CFN" received in the message;

4>
set the "Current TGPS Status Flag" for this pattern sequence in the variable TGPS_IDENTITY to "inactive".

3>
if the "TGPS Status Flag" in this message is set to "activate" for the corresponding pattern sequence:

4>
deactivate this pattern sequence at the beginning of the frame indicated by IE "TGPS reconfiguration CFN" received in the message.

NOTE:
The temporary deactivation of pattern sequences for which the status flag is set to "activate" can be used by the network to align the timing of already active patterns with newly activated patterns.

2>
after the time indicated by IE "TGPS reconfiguration CFN" has elapsed:

3>
activate the pattern sequence corresponding to each IE "TGPSI" for which the "TGPS status flag" in this message is set to "activate" at the time indicated by IE "TGCFN"; and

3>
set the corresponding "Current TGPS status flag" for this pattern sequence in the variable TGPS_IDENTITY to "active"; and

3>
begin the inter-frequency and/or inter-RAT measurements corresponding to the pattern sequence measurement purpose of each activated pattern sequence;

3>
if the values of IE "TGPS reconfiguration CFN" and IE "TGCFN" are equal:

4>
start the concerned pattern sequence immediately at that CFN.

2>
not alter pattern sequences stored in variable TGPS_IDENTITY, if the pattern sequence is not identitifed in IE "TGPSI" in the received message.

1>
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:

2>
update the stored information with the traffic volume measurement control information in variable MEASUREMENT_IDENTITY; and

2>
refrain from updating the traffic volume measurement control information associated with this measurement identity in the variable MEASUREMENT_IDENTITY with the information 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.

1>
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):

2>
set the variable CONFIGURATION_INCOMPLETE to TRUE.
1>
clear the entry for the MEASUREMENT CONTROL message in the table "Accepted transactions" in the variable TRANSACTIONS.

The UE may:

1>
if the IE "Measurement command" has the value "setup":

2>
for measurement type "UE positioning measurement":

3>
if the UE is CELL_FACH state:

4>
if IE "Positioning Method" is set to "GPS":

5>
if IE "UE positioning GPS assistance data" is not included and variable UE_POSITIONING_GPS_DATA is empty:

6>
if System Information Block types 15, 15.1, 15.2 and 15.3 are broadcast:

7>
read System Information Block types 15, 15.1, 15.2 and 15.3.

6>
act as specified in subclause 8.6.7.19.3.

1>
and the procedure ends.

14.11
UE autonomous update of virtual active set on non-used frequency (FDD only)

In the text that follows:

-
a "non-used frequency" is a frequency that the UE has been ordered to measure upon but is not used for the connection. A "used frequency" is a frequency that the UE has been ordered to measure upon and is also currently used for the connection;

-
a "non-used frequency (resp. cell) considered in an inter-frequency measurement" shall be understood as a non-used frequency (resp. cell) included in the list of cells pointed at in the IE "cells for measurement" if it was received for that measurement, or otherwise as a non-used frequency (resp. cell) included in the "Inter-frequency cell info" part of the variable CELL_INFO_LIST.

For event-triggered inter frequency measurements it is possible to specify intra-frequency measurements reporting events for support of maintenance of an active set associated with a non-used frequency considered in that measurement, a "virtual active set" and used in the evaluation of the frequency quality estimates. The "initial virtual active set" for a frequency is the virtual active set that is associated to that frequency just after a message was received that sets up or modifies the inter-frequency measurement.

The way the virtual active sets are initiated and updated for the non-used frequencies considered in an inter-frequency measurement is described in the two subclauses below, and depends on whether the IE "intra-frequency reporting criteria" is stored for the inter-frequency measurement or not. In case that IE is not stored, the IE "intra-frequency measurement" stored in other measurements of type intra-frequency shall be used.

14.11.1
Initial virtual active set

The way the UE shall act when a MEASUREMENT CONTROL message is received that sets up or modifies an inter-frequency measurement, and that includes the IE "Inter-frequency set update" and/or the IE "Intra-Frequency reporting criteria" is described below. The UE shall:

1>
if the IE "Intra-Frequency measurement reporting criteria" is included in the MEASUREMENT CONTROL message; or

1>
if it was previously stored and if the IE "Inter-frequency set update" was included in the MEASUREMENT CONTROL message:

2>
if the IE "UE autonomous update mode" received or previously stored is set to "on" or "on with no reporting":

3>
for each non-used frequency Fi considered in the measurement:

4>
include in the initial virtual active set the Ni cells that have either the greatest downlink Ec/N0, the greatest downlink RSCP after despreading, or the lowest pathloss (depending on what is indicated in the IE "inter-frequency measurement quantity"), among the cells on frequency Fi considered in that inter-frequency measurement, where:

5>
if event 1a is configured in the "Intra-Frequency measurement reporting criteria":
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where:


N1a is the "Reporting deactivation threshold" included in the "Intra-Frequency measurement" IE received for that inter-frequency measurement for event 1a.


NCells Fi is the number of cells on frequency Fi considered in that inter-frequency measurement.

5>
else:
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where:


NCells Fi is the number of cells on frequency Fi considered in that inter-frequency measurement.

2>
if the IE "UE autonomous update mode" received or previously stored is set to "on":

3>
if event 1a is configured in the "Intra-Frequency measurement reporting criteria":

4>
send a MEASUREMENT REPORT with IEs set as follows:

5>
set the Measurement identity to the identity of the inter-frequency measurement;

5>
set the CHOICE event result in the IE Event results to Intra-frequency measurement event results, Intra-frequency event identity to 1a, and in "Cell measurement event results" the CPICH info of all the cells included in a virtual active set of the non-used frequency considered in the inter-frequency measurement;

5>
do not include the IEs "measured results" or "additional measured results".

2>
if the IE "Inter-frequency set update" is included in the message and if the IE "UE autonomous update mode" is set to "Off":

3>
if the IE "Measurement command" is set to "Modify", if the value previously stored for the IE "UE autonomous update mode" was also "Off" and if the IE "Intra-frequency measurement reporting criteria" was not included in the message:

4>
apply the modifications indicated in the "Inter-frequency set update" to the virtual active set that was valid before the message was received for the non-used frequency considered in that inter-frequency measurement.

3>
otherwise:

4>
remove the possibly existing virtual active set of the non-used frequency considered in that measurement; and

4>
set the initial virtual active set for it according to the "Inter-frequency set update" included in the message.

2>
if the IE "Inter-frequency set update" is not included in the message and if the IE "UE autonomous update mode" stored for the inter-frequency measurement is set to "Off":

3>
remove the possibly existing virtual active set of the non-used frequency considered in that measurement; and

3>
consider the virtual active set for it as empty.

1>
if the IE "Intra-Frequency measurement reporting criteria" was not included in the MEASUREMENT CONTROL message:

2>
if the IE "UE autonomous update mode" is set to "on" or "on with no reporting":

3>
for each non-used frequency Fi considered in the measurement:

4>
include in the initial virtual active set the Ni cells that have either the greatest downlink Ec/N0 or the greatest downlink RSCP after despreading or the lowest pathloss (depending on what is indicated in the IE "inter-frequency measurement quantity"), among the cells on frequency Fi considered in that inter-frequency measurement, where:

5>
if event 1a is configured for the used frequency in an intra-frequency measurement:
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where:


N1a is the "Reporting deactivation threshold" included in the intra-frequency measurement for the first event 1a defined in the intra-frequency measurement with the lowest identity.


NCells Fi is the number of cells on frequency Fi considered in that inter-frequency measurement.

5>
else:



[image: image18.wmf]Fi

Cells

i

N

N

=



where:


NCells Fi is the number of cells on frequency Fi considered in that inter-frequency measurement.

3>
if the IE "UE autonomous update mode" is set to "on":

4>
if event 1a is configured for the used frequency in an intra-frequency measurement:

5>
send a measurement report with IEs set as follows:

6>
set the Measurement identity to the identity of the inter-frequency measurement;

6>
set the CHOICE event result in the IE Event results to Intra-frequency measurement event results, Intra-frequency event identity to 1a, and in "Cell measurement event results" the CPICH info of all the cells included in the initial virtual active set of the non-used frequency considered in that measurement;

6>
do not include the IEs "measured results" or "additional measured results".

2>
if the IE "UE autonomous update mode" is set to "off":

3>
set the initial virtual active set of the non-used frequency considered in that inter-frequency measurement according to what is included in the IE "Inter-frequency set update" included in the message; and

3>
if the IE "Inter-frequency set update" was not received:

4>
set the initial virtual active set for the frequencies considered in that measurement to be empty.
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