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Introduction

There are a number of complications with the way intra-frequency measurement events are currently specified. This paper attempts to highlight areas for improvement, and suggests possible improvements.

Discussion

1. Triggering condition 1 is used for events 1B and 1F. These events only trigger for active set cells. However, triggering condition 1 allows the inclusion of monitored set cells. Triggering condition 2 is used for events 1A, 1C and 1E. These events only trigger for non-active set cells. However, triggering condition 2 allows the inclusion of active set cells.

PROPOSAL: remove the erroneous enumerated values from these triggering conditions by giving them the name “dummy” in ASN.1.

2. Currently, each intra-frequency event is formulated so that evaluation of equations for every cell is required in order to determine event triggers. However, each event is only valid for either active or non-active set cells. Hence the way the specification is currently worded implies that more computation, and the wording is more complex than necessary.

PROPOSAL: Change the order of the statements for evaluation of the intra-frequency events so that only non-active set cells are considered for events 1A, 1C and 1E and only active set cells are considered for 1B and 1F.

3. When an event condition is no longer fulfilled for events 1A and 1C, only “cells triggered” are cleared from the event variable, leaving “cells recently triggered” not cleared. It is possible that some future event may be inhibited by this variable not being cleared.

PROPOSAL: Also clear “cells recently triggered” when the event condition is no longer fulfilled.

Conclusion

The attached CR contains proposals for each of the above points.
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10.3.7.39
Intra-frequency measurement reporting criteria

The triggering of the event-triggered reporting for an intra-frequency measurement. All events concerning intra-frequency measurements are labelled 1x where x is a, b, c….

Event 1a: A Primary CPICH enters the Reporting Range (FDD only).

Event 1b: A Primary CPICH leaves the Reporting Range (FDD only).

Event 1c: A Non-active Primary CPICH becomes better than an active Primary CPICH (FDD only).

Event 1d: Change of best cell (FDD only).

Event 1e: A Primary CPICH becomes better than an absolute threshold (FDD only).

Event 1f: A Primary CPICH becomes worse than an absolute threshold (FDD only).

Event 1g: Change of best cell in TDD.

Event 1h: Timeslot ISCP below a certain threshold (TDD only).

Event 1i: Timeslot ISCP above a certain threshold (TDD only).

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

	Parameters required for each event
	OP
	1 to <maxMeasEvent>
	
	

	>Intra-frequency event identity
	MP
	
	Intra-frequency event identity 10.3.7.34
	

	>Triggering condition 1
	CV–clause 0
	
	Enumerated(Active set cells, dummy, dummy)
	Indicates which cells can trigger the event

	>Triggering condition 2
	CV–clause 6
	
	Enumerated(dummy, Monitored set cells, dummy, Detected set cells, Detected set cells and monitored set cells)
	Indicates which cells can trigger the event

	>Reporting Range Constant
	CV–clause 2
	
	Real(0..14.5 by step of 0.5)
	In dB. In event 1a,1b. 

	>Cells forbidden to affect Reporting range
	CV–clause 1
	1 to <maxCellMeas>
	
	In event 1a,1b

	>>CHOICE mode
	MP
	
	
	

	>>>FDD
	
	
	
	

	>>>>Primary CPICH info
	MP
	
	Primary CPICH info 10.3.6.60
	

	>>>TDD
	
	
	
	

	>>>>Primary CCPCH info
	MP
	
	Primary CCPCH info 10.3.6.57
	

	>W
	CV–clause 2
	
	Real(0.0..2.0 by step of 0.1)
	

	>Hysteresis
	MP
	
	Real(0..7.5 by step of 0.5)
	In dB.

	>Threshold used frequency
	CV-clause 3
	
	Integer

(-115..165)


	Range used depend on measurement quantity.

CPICH RSCP -115..-25 dBm

CPICH Ec/No -24..0 dB

Pathloss 30..165dB

ISCP -115..-25 dBm

	>Reporting deactivation
 threshold
	CV–clause 4
	
	Integer(0, 1, 2, 3, 4, 5, 6, 7)
	In event 1a

Indicates the maximum number of cells allowed in the active set in order for event 1a to occur.

0 means not applicable

.

	>Replacement activation
 threshold
	CV-clause 5
	
	Integer(0, 1, 2, 3, 4, 5, 6, 7)
	In event 1c

Indicates the minimum number of cells allowed in the active set in order for event 1c to occur.

0 means not applicable

	>Time to trigger
	MP
	
	Time to trigger 10.3.7.64
	Indicates the period of time between the timing of event detection and the timing of sending Measurement Report. Time in ms

	>Amount of reporting
	CV–clause 7
	
	Integer(1, 2, 4, 8, 16, 32, 64, Infinity)
	In case the IE "Intra-frequency reporting criteria" is included in the IE "Inter-frequency measurement", this IE is not needed.

	>Reporting interval
	CV–clause 7
	
	Integer(0, 250, 500, 1000, 2000, 4000, 8000, 16000)
	Indicates the interval of periodical reporting when such reporting is triggered by an event. Interval in milliseconds.

0 means no periodical reporting. In case the IE "Intra-frequency reporting criteria" is included in the IE "Inter-frequency measurement", this IE is not needed.

	>Reporting cell status
	OP
	
	Reporting cell status 10.3.7.61
	


	Condition
	Explanation

	Clause 0
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1b" or "1f", otherwise the IE is not needed.

	Clause 1
	The IE is optional if the IE "Intra-frequency event identity" is set to "1a" or "1b", otherwise the IE is not needed.

	Clause 2
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1a" or "1b", otherwise the IE is not needed.

	Clause 3
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to , "1e", "1f", "1h" or "1i", otherwise the IE is not needed.

	Clause 4
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1a", otherwise the IE is not needed.

	Clause 5
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1c", otherwise the IE is not needed.

	Clause 6
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1a" or "1e", otherwise the IE is not needed. 

	Clause 7
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1a" or "1c", otherwise the IE is not needed. 


11.3
Information element definitions

TransferMode ::=




ENUMERATED {











acknowledgedModeRLC,











unacknowledgedModeRLC }

TransmittedPowerThreshold ::=

INTEGER (-50..33)

TriggeringCondition1 ::=


ENUMERATED {











activeSetCellsOnly,











dummy,











dummy }

TriggeringCondition2 ::=


ENUMERATED {











dummy,











monitoredSetCellsOnly,











dummy,











detectedSetCellsOnly,











detectedSetAndMonitoredSetCells }

TX-InterruptionAfterTrigger ::=

ENUMERATED {











txiat0-25, txiat0-5, txiat1,











txiat2, txiat4, txiat8, txiat16 }

UDRE ::=






ENUMERATED {











lessThan1,











between1-and-4,











between4-and-8,











over8 }

UE-6AB-Event ::=




SEQUENCE {


timeToTrigger





TimeToTrigger,


transmittedPowerThreshold


TransmittedPowerThreshold

}

UE-6FG-Event ::=




SEQUENCE {


timeToTrigger





TimeToTrigger,


ue-RX-TX-TimeDifferenceThreshold
UE-RX-TX-TimeDifferenceThreshold

}

14.1.2
Intra-frequency reporting events for FDD

Within the measurement reporting criteria field in the Measurement Control message the UTRAN notifies the UE which events should trigger a measurement report. The listed events are the toolbox from which the UTRAN can choose the reporting events that are needed for the implemented handover evaluation function, or other radio network functions.

All the specified events are measured with respect to any of the measurement quantities given in subclause 14.1.1. The measurement quantities are measured on the monitored primary common pilot channels (CPICH) of the cell defined in the measurement object.

Special mechanisms for the events are illustrated in subclause 14.1.4 and 14.1.5.

NOTE:
The events below are numbered 1A, 1B, 1C,… since all intra-frequency reporting events would be labelled 1X, inter-frequency reporting events would be labelled 2X, and so on for the other measurement types.

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

When an intra-frequency measurement configuring event 1a is set up, the UE shall:

1>
create a variable TRIGGERED_1A_EVENT related to that measurement, which shall initially be empty;

1>
delete this variable when the measurement is released.

When event 1A is configured in the UE, the UE shall:

1>
for each cell not in the active set,
2>
if all required reporting quantities are available for that cell; and

2>
if that cell is not included in "cells triggered" or "cells recently triggered" in the variable TRIGGERED_1A_EVENT and if that cell is part of cells allowed to trigger the event according to "Triggering condition 2"
2>
if "Measurement quantity" is "pathloss" and Equation 1 below is fulfilled for that primary CPICH, or if "Measurement quantity" is "CPICH Ec/N0" or "CPICH RSCP", and Equation 2 below is fulfilled for that primary CPICH and if the equation has been fulfilled for a time period indicated by "Time to trigger"

3>
include that primary CPICH in the "cells recently triggered" in the variable TRIGGERED_1A_EVENT.

1>
if the value of "Reporting deactivations threshold" for this event is greater than or equal to the current number of cells in the active set or equal to 0 and any primary CPICHs are stored in the "cells recently triggered" in the variable TRIGGERED_1A_EVENT:

2>
if "Reporting interval" for this event is not equal to 0:

3>
if the IE "Periodical reporting running" in the variable TRIGGERED_1A_EVENT is set to FALSE:

4>
start a timer with the value of "Reporting interval" for this event and set the IE "Periodical reporting running" in the variable TRIGGERED_1A_EVENT to TRUE;

3>
set "sent reports" for the primary CPICHs in "cells recently triggered" in the variable TRIGGERED_1A_EVENT to 1.

2>
send a measurement report with IEs set as below:

3>
set in "intra-frequency measurement event results": "Intrafrequency event identity" to "1a"; and

3>
include in "cell measurement event results" all entries of the "cells recently triggered" in the variable TRIGGERED_1A_EVENT that are not part of the active set in descending order according to the configured measurement quantity taking into account the cell individual offset for each of those cells;

3>
set the IE "measured results" and the IE "additional measured results" according to subclause 8.4.2, not taking into account the cell individual offset for each cell.

2>
move all entries from "cells recently triggered" to "cells triggered" in the variable TRIGGERED_1A_EVENT.

1>
if the timer for the periodical reporting has expired:

2>
if any primary CPICH is included in the "cells triggered" in the variable TRIGGERED_1A_EVENT:

3>
if "Reporting interval" for this event is not equal to 0, and if "Amount of reporting" is greater than "sent reports" stored for any of these primary CPICHs, in "cells triggered" in the variable TRIGGERED_1A_EVENT:

4>
increment the stored counter "sent reports" for all CPICHs in "cell triggered" in variable TRIGGERED_1A_EVENT;

4>
start a timer with the value of "Reporting interval" for this event;

4>
send a measurement report with IEs set as below:

5>
set in "intra-frequency measurement event results": "Intrafrequency event identity" to "1a"; and

5>
include in "cell measurement event results" all entries of the variable TRIGGERED_1A_EVENT with value of IE "sent reports" smaller than value of "Amount of reporting" that are not part of the active set in descending order according to the configured measurement quantity taking into account the cell individual offset for each of those cells;

5>
set the IE "measured results" and the IE "additional measured results" according to subclause 8.4.2, not taking into account the cell individual offset for each cell.

4>
if "sent reports" in variable TRIGGERED_1A_EVENT is greater than "Amount of reporting" for all entries:

5>
set the IE "Periodical Reporting running" in the variable TRIGGERED_1A_EVENT to FALSE and disable the timer for the periodical reporting.

1>
if "Measurement quantity" is "pathloss" and Equation 3 below is fulfilled for a primary CPICH not in the active set, or if "Measurement quantity" is "CPICH Ec/N0" or "CPICH RSCP", and Equation 4 below is fulfilled for a primary CPICH not in the active set:

2>
if that primary CPICH is included in "cells triggered" or "cells recently triggered" in the variable TRIGGERED_1A_EVENT:

3>
remove the entry of that primary CPICH from "cells triggered" or "cells recently triggered" in the variable TRIGGERED_1A_EVENT.

3>
if no entry in the variable TRIGGERED_1A_EVENT has a value of "sent reports" smaller than "Amount of reporting":

4>
stop the reporting interval timer;

4>
set the IE "Periodical reporting running" in the variable TRIGGERED_1A_EVENT to FALSE.



Whenever the active set is updated, the UE shall delete cells added to the active set from "cells triggered" and "cells recently triggered" in the variable TRIGGERED_1A_EVENT.
Equation 1 (Triggering condition for pathloss)
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Equation 2 (Triggering condition for all the other measurement quantities)
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Equation 3 (Leaving triggering condition for pathloss)
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Equation 4 (Leaving triggering condition for all the other measurement quantities)
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The variables in the formula are defined as follows:

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

CIONew is the individual cell offset for the cell entering the reporting range if an individual cell offset is stored for that cell. Otherwise it is equal to 0.

Mi is a measurement result of a cell not forbidden to affect reporting range in the active set.

NA is the number of cells not forbidden to affect reporting range in the current active set.

For pathloss

MBest is the measurement result of the cell not forbidden to affect reporting range in the active set with the lowest measurement result, not taking into account any cell individual offset.

for other measurements quantities.

MBest is the measurement result of the cell not forbidden to affect reporting range in the active set with the highest measurement result, not taking into account any cell individual offset.

W is a parameter sent from UTRAN to UE.

R1a is the reporting range constant.

H1a is the hysteresis parameter for the event 1a.

If the measurement results are pathloss or CPICH-Ec/No then MNew, Mi and MBest are expressed as ratios.

If the measurement result is CPICH-RSCP then MNew, Mi and MBest are expressed in mW.

14.1.2.2
Reporting event 1B: A primary CPICH leaves the reporting range

When an intra-frequency measurement configuring event 1b is set up, the UE shall:

1>
create a variable TRIGGERED_1B_EVENT related to that measurement, which shall initially be empty;

1>
delete this variable when the measurement is released.

When event 1B is configures in the UE, the UE shall:

1>
for each cell in the active set:

2>
if all required reporting quantities are available for that cell and

2>
if that cell is not included in "cells triggered" in the variable TRIGGERED_1B_EVENT
2>
if "Measurement quantity" is "pathloss" and Equation 1 below is fulfilled for that primary CPICH, or if "Measurement quantity" is "CPICH Ec/N0" or "CPICH RSCP", and Equation 2 below is fulfilled for that primary CPICH and if the equation has been fulfilled for a time period indicated by "Time to trigger":


3>
include that primary CPICH in the "cells recently triggered" in the variable TRIGGERED_1B_EVENT.

1>
if any primary CPICHs are stored in the "cells recently triggered" in the variable TRIGGERED_1B_EVENT:

2>
send a measurement report with IEs set as below:

3>
set in "intra-frequency measurement event results": "Intrafrequency event identity" to "1b"; and

3>
include in "cell measurement event results" all entries of "cells recently triggered" in the variable TRIGGERED_1B_EVENT in ascending order according to the configured measurement quantity taking into account the cell individual offset for each of those cells;

3>
set the IE "measured results" and the IE "additional measured results" according to subclause 8.4.2, not taking into account the cell individual offset for each cell.

2>
move all entries from IE "cells recently triggered" to "cells triggered" in the variable TRIGGERED_1B_EVENT.

1>
if "Measurement quantity" is "pathloss" and Equation 3 below is fulfilled for a primary CPICHin the active set, or if "Measurement quantity" is "CPICH Ec/N0" or "CPICH RSCP", and Equation 4 below is fulfilled for a primary CPICH in the active set:

2>
if that primary CPICH is included in the "cells triggered" in the variable TRIGGERED_1B_EVENT:

3>
remove the entry of that primary CPICH from "cells triggered" in the variable TRIGGERED_1B_EVENT.

Whenever the active set is updated, the UE shall delete cells removed from the active set  from "cells triggered" in the variable TRIGGERED_1B_EVENT.
Equation 1 (Triggering condition for pathloss)
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Equation 2 (Triggering condition for all the other measurement quantities)
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Equation 3 (Leaving triggering condition for pathloss)
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Equation 4 (Leaving triggering condition for all the other measurement quantities)
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The variables in the formula are defined as follows:

MOld is the measurement result of the cell leaving the reporting range.

CIOOld is the individual cell offset for the cell leaving the reporting range if an individual cell offset is stored for that cell. Otherwise it is equal to 0.

Mi is a measurement result of a cell not forbidden to affect reporting range in the active set.

NA is the number of cells not forbidden to affect reporting range in the current active set.

For pathloss

MBest is the measurement result of the cell not forbidden to affect reporting range in the active set with the lowest measurement result, not taking into account any cell individual offset.

for other measurements quantities.

MBest is the measurement result of the cell not forbidden to affect reporting range in the active set with the highest measurement result, not taking into account any cell individual offset.

W is a parameter sent from UTRAN to UE.

R1b is the reporting range constant.

H1b is the hysteresis parameter for the event 1b.

If the measurement results are pathloss or CPICH-Ec/No then MOld, Mi and MBest are expressed as ratios.

If the measurement result is CPICH-RSCP then MOld, Mi and MBest are expressed in mW.

14.1.2.3
Reporting event 1C: A non-active primary CPICH becomes better than an active primary CPICH

When an intra-frequency measurement configuring event 1c is set up, the UE shall:

1>
create a variable TRIGGERED_1C_EVENT related to that measurement, which shall initially be empty;

1>
delete this variable when the measurement is released.

When event 1C is configured in the UE, the UE shall:

1>
for each primary CPICH not in the active set:

2>
if all required reporting quantities are available for that primary CPICH; and

2>
if the primary CPICH is not included in "cells triggered" or "cells recently triggered" in the variable TRIGGERED_1C_EVENT
2>
if "Measurement quantity" is "pathloss" and Equation 1 below is fulfilled for that CPICH, or if "Measurement quantity" is "CPICH Ec/N0" or "CPICH RSCP", and Equation 2 below is fulfilled for that primary CPICH,  and if the equation has been fulfilled for a time period indicated by "Time to trigger":



3>
include that primary CPICH in the "cells recently triggered" in the variable TRIGGERED_1C_EVENT.

1>
if the value of "Replacement activation threshold" for this event is less than or equal to the current number of cells in the active set or equal to 0 and if any primary CPICHs are stored in the "cells recently triggered" in the variable TRIGGERED_1C_EVENT:

2>
if "Reporting interval" for this event is not equal to 0:

3>
if the IE "Periodical reporting running" in the variable TRIGGERED_1C_EVENT is set to FALSE:

4>
start a timer for with the value of "Reporting interval" for this event and set the IE "Periodical reporting running" in the variable TRIGGERED_1C_EVENT to TRUE.

3>
set "sent reports" for that primary CPICH in the variable TRIGGERED_1C_EVENT to 1.

2>
send a measurement report with IEs set as below:

3>
set in "intra-frequency measurement event results": "Intrafrequency event identity" to "1c"; and

3>
include in "cell measurement event results" all entries of the "cells recently triggered" in the variable TRIGGERED_1C_EVENT not in the active set as well as the "primary CPICH info" of all the primary CPICHs in the active set for which the measured value is worse (i.e. greater for pathloss and less for the other measurement quantities) than the one of the entry in "cell recently triggered" that has the best measured value. The "primary CPICH info" for those cells shall be ordered according to their measured value taking into account their cell individual offset, beginning with the best cell to the worst one;

3>
set the IE "measured results" and the IE "additional measured results" according to subclause 8.4.2, not taking into account the cell individual offset for each cell.

2>
move all entries from "cells recently triggered" to "cells triggered" in the variable TRIGGERED_1C_EVENT.

1>
if the timer for the periodical reporting has expired:


2>
if "Reporting interval" for this event is not equal to 0, and if "Amount of reporting" is greater than "sent reports" stored for any of the primary CPICHs, in "cells triggered" in the variable TRIGGERED_1C_EVENT:

3>
increment the stored counter "sent reports" for all CPICH in "cell triggered" in variable TRIGGERED_1C_EVENT;

3>
start a timer with the value of "Reporting interval" for this event;

3>
send a measurement report with IEs set as below:

4>
set in "intra-frequency measurement event results": "Intrafrequency event identity" to "1c"; and

4>
include in "cell measurement event results" all entries of the variable TRIGGERED_1C_EVENT with value of IE "sent report" smaller than value of "Amount of reporting" as well as the "primary CPICH info" of all the primary CPICHs in the active set for which the measured value is worse (i.e. greater for pathloss and less for the other measurement quantities) than the one of the entry in "cell recently triggered" that has the best measured value, ordering the "primary CPICH info" according to their measured value beginning with the best cell to the worst one, taking into account the cell individual offset for each cell;

4>
set the IE "measured results" and the IE "additional measured results" according to subclause 8.4.2, not taking into account the cell individual offset for each cell.

3>
if "sent reports" in variable TRIGGERED_1C_EVENT is greater than "Amount of reporting" for all entries:

4>
set the IE "Periodical Reporting running" in the variable TRIGGERED_1C_EVENT to FALSE and disable the timer for the periodical reporting.

1>
if "Measurement quantity" is "pathloss" and Equation 3 below is fulfilled for a primary CPICH not in the active set, or if "Measurement quantity" is "CPICH Ec/N0" or "CPICH RSCP", and Equation 4 below is fulfilled for a primary CPICH not in the active set:

2>
if that primary CPICH is included in the "cells triggered" or "cells recently triggered" in the variable TRIGGERED_1C_EVENT:

3>
remove the entry of that primary CPICH from "cells triggered" or "cells recently triggered" in the variable TRIGGERED_1C_EVENT.

3>
if no entry in the variable TRIGGERED_1C_EVENT has a value of "sent reports" smaller than "Amount of reporting":

4>
stop the reporting interval timer;

4>
set the IE "Periodical reporting running" in the variable TRIGGERED_1C_EVENT to FALSE.

Whenever the active set is updated, the UE shall delete cells added to the active set from "cells triggered" and "cells recently triggered" in the variable TRIGGERED_1C_EVENT.
Equation 1 (Triggering condition for pathloss)
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Equation 2 (Triggering condition for all the other measurement quantities)
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Equation 3 (Leaving triggering condition for pathloss)
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Equation 4 (Leaving triggering condition for all the other measurement quantities)
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The variables in the formula are defined as follows:

MNew is the measurement result of the cell not included in the active set.

CIONew is the individual cell offset for the cell becoming better than the cell in the active set if an individual cell offset is stored for that cell. Otherwise it is equal to 0.

For pathloss:

MInAS is the measurement result of the cell in the active set with the highest measurement result.

For other measurement quantities:

MInAS is the measurement result of the cell in the active set with the lowest measurement result.

CIOInAS is the individual cell offset for the cell in the active set that is becoming worse than the new cell.

H1c is the hysteresis parameter for the event 1c.

If the measurement results are pathloss or CPICH-Ec/No then MNew and MinAS are expressed as ratios.

If the measurement result is CPICH-RSCP then MNew and MinAS are expressed in mW.
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Figure 14.1.2.3-1 [Informative]: A primary CPICH that is not included in the active set becomes better than a primary CPICH that is in the active set

In this figure, the parameters hysteresis and time to trigger, as well as the cell individual offsets for all cells are equal to 0. In this example the cells belonging to primary CPICH 1 and 2 are in the active set, but the cells transmitting primary CPICH 3 and CPICH 4 are not (yet) in the active set.

The first measurement report is sent when primary CPICH 4 becomes better than primary CPICH 2. The "cell measurement event result" of the measurement report contains the information of primary CPICH 4 and CPICH 2.

Assuming that the active set has been updated after the first measurement report (active set is now primary CPICH 1 and primary CPICH 4), the second report is sent when primary CPICH 3 becomes better than primary CPICH 1. The "cell measurement event result" of the second measurement report contains the information of primary CPICH 3 and primary CPICH 1.

14.1.2.4
Reporting event 1D: Change of best cell

When an intra-frequency measurement configuring event 1d is set up, the UE shall:

1>
create a variable TRIGGERED_1D_EVENT related to that measurement, which shall initially contain the best cell in the active set when the measurement is initiated;

1>
delete this variable when the measurement is released.

When event 1D is configured in the UE, the UE shall:

1>
if "Measurement quantity" is "pathloss" and Equation 1 below is fulfilled for a primary CPICH that is not stored in "Best cell" in variable BEST_CELL_1D_EVENT, or if "Measurement quantity" is "CPICH Ec/N0" or "CPICH RSCP", and Equation 2 below is fulfilled for a primary CPICH that is not stored in "Best cell" in variable BEST_CELL_1D_EVENT:

NOTE:
If the equations are simultaneously fulfilled for more than one primary CPICH, the UE should report only one event 1D, triggered by the best primary CPICH.

2>
if all required reporting quantities are available for that cell, and if the equations have been fulfilled for a time period indicated by "Time to trigger":

3>
set "best cell" in the variable BEST_CELL_1D_EVENT to that primary CPICH that triggered the event;

3>
send a measurement report with IEs set as below:

4>
set in "intra-frequency measurement event results"; "Intrafrequency event identity" to "1d" and "cell measurement event results" to the CPICH info of the primary CPICH that triggered the report, not taking into account the cell individual offset for each cell.

4>
set the IE "measured results" and the IE "additional measured results" according to subclause 8.4.2, not taking into account the cell individual offset for each cell.

NOTE:
Event 1D can be triggered by an active or by a non-active CPICH.



Equation 1 (Triggering condition for pathloss)
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Equation 2 (Triggering condition for all the other measurement quantities)
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The variables in the formula are defined as follows:

MNotBest is the measurement result of a cell not stored in "best cell" in the variable BEST_CELL_1D_EVENT.

MBest is the measurement result of the cell stored in "best cell" in variable BEST_CELL_1D_EVENT.

H1d is the hysteresis parameter for the event 1d.

If the measurement results are pathloss or CPICH-Ec/No then MNot Best and MBest are expressed as ratios.

If the measurement result is CPICH-RSCP then MNot Best and MBest are expressed in mW.

NOTE:
The cell individual offsets for the two cells being compared shall not be taken into account when checking whether this event has been triggered or not.
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Figure 14.1.2.4-1 [Informative]: A primary CPICH becomes better than the previously best primary CPICH

In this figure, the parameters hysteresis and time to trigger, as well as the cell individual offsets for all cells are equal to 0.

14.1.2.5
Reporting event 1E: A Primary CPICH becomes better than an absolute threshold

When an intra-frequency measurement configuring event 1e is set up, the UE shall:

1>
create a variable TRIGGERED_1E_EVENT related to that measurement, which shall initially be empty;

1>
delete this variable when the measurement is released.

When event 1E is configured in the UE, the UE shall:

1>
for each cell not in the active set:

2>
if all required reporting quantities are available for that cell; and
2>
if the primary CPICH is not included in "cells triggered" in the variable TRIGGERED_1E_EVENT and if the primary CPICH is part of cells allowed to trigger the event according to "Triggering condition 2"; and
2>
if "Measurement quantity" is "pathloss" and Equation 1 below is fulfilled for a primary CPICH, or if "Measurement quantity" is "CPICH Ec/N0" or "CPICH RSCP", and Equation 2 below is fulfilled for that primary CPICH, and if the equation has been fulfilled fulfilled for a time period indicated by "Time to trigger":


3>
include that primary CPICH in the "cells recently triggered" in the variable TRIGGERED_1E_EVENT.

1>
if any primary CPICHs are stored in the "cells recently triggered" in the variable TRIGGERED_1E_EVENT:

2>
send a measurement report with IEs set as below:

3>
set in "intra-frequency measurement event results": "Intrafrequency event identity" to "1e"; and

3>
include in "cell measurement event results" all entries of the "cells recently triggered" in the variable TRIGGERED_1E_EVENT in descending order according to the configured measurement quantity taking into account the cell individual offset for each of those cells;

3>
set the IE "measured results" and the IE "additional measured results" according to subclause 8.4.2, not taking into account the cell individual offset for each cell.

2>
move all entries from "cells recently triggered" to "cells triggered" in the variable TRIGGERED_1E_EVENT.

1>
if "Measurement quantity" is "pathloss" and Equation 3 below is fulfilled for a primary CPICH not in the active set, or if "Measurement quantity" is "CPICH Ec/N0" or "CPICH RSCP", and Equation 4 below is fulfilled for a primary CPICH not in the active set:

2>
if that primary CPICH is included in the "cells triggered" in the variable TRIGGERED_1E_EVENT:

3>
remove that primary CPICH and sent reports from "cells triggered" in the variable TRIGGERED_1E_EVENT.

Whenever the active set is updated, the UE shall delete cells added to the active set from "cells triggered" in the variable TRIGGERED_1E_EVENT.


Equation 1 (Triggering condition for pathloss)
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Equation 2 (Triggering condition for all the other measurement quantities)
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Equation 3 (Leaving triggering condition for pathloss)
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Equation 4 (Leaving triggering condition for all the other measurement quantities)
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The variables in the formula are defined as follows:

MNew is the measurement result of a cell that becomes better than an absolute threshold.

CIONew is the individual cell offset for the cell becoming better than the absolute threshold. Otherwise it is equal to 0.

T1e is an absolute threshold.

H1e is the hysteresis parameter for the event 1e.

If the measurement results are pathloss or CPICH-Ec/No then MNew is expressed as ratios.

If the measurement result is CPICH-RSCP then MNew is expressed in mW.
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Figure 14.1.2.5-1 [Informative]: Event-triggered report when a Primary CPICH becomes better than an absolute threshold

In this figure, the parameters hysteresis and time to trigger, as well as the cell individual offsets for all cells are equal to 0.

14.1.2.6
Reporting event 1F: A Primary CPICH becomes worse than an absolute threshold

When an intra-frequency measurement configuring event 1F is set up, the UE shall:

1>
create a variable TRIGGERED_1F_EVENT related to that measurement, which shall initially be empty;

1>
delete this variable when the measurement is released.

When event 1F is configured in the UE, the UE shall:

1>
for each cell in the active set:

2>
if all required reporting quantities are available for that cell and
2>
if that cell is not included in "cells triggered" in the variable TRIGGERED_1F_EVENT
2>
if "Measurement quantity" is "pathloss" and Equation 1 below is fulfilled for that primary CPICH, or if "Measurement quantity" is "CPICH Ec/N0" or "CPICH RSCP", and Equation 2 below is fulfilled for that primary CPICH, and if the equation has been fulfilled for a time period indicated by "Time to trigger":


3>
include that primary CPICH in the "cells recently triggered" in the variable TRIGGERED_1F_EVENT.

1>
if any primary CPICHs are stored in the "cells recently triggered" in the variable TRIGGERED_1F_EVENT:

2>
send a measurement report with IEs set as below:

3>
set in "intra-frequency event measurement results": "Intrafrequency event identity" to "1f"; and

3>
include in "cell measurement event results" all entries of the "cells recently triggered" in the variable TRIGGERED_1F_EVENT that are part of the active set in descending order according to the configured measurement quantity taking into account the cell individual offset for each of those cells;

3>
set the IE "measured results" and the IE "additional measured results" according to subclause 8.4.2, not taking into account the cell individual offset for each cell;

2>
move all entries from "cells recently triggered" to "cells triggered" in the variable TRIGGERED_1F_EVENT.

1>
if "Measurement quantity" is "pathloss" and Equation 3 below is fulfilled for a primary CPICH in the active set, or if "Measurement quantity" is "CPICH Ec/N0" or "CPICH RSCP", and Equation 4 below is fulfilled for a primary CPICH in the active set:

2>
if that primary CPICH is included in the "cells triggered" in the variable TRIGGERED_1F_EVENT:

3>
remove that primary CPICH from "cells triggered" in the variable TRIGGERED_1F_EVENT.

Whenever the active set is updated, the UE shall delete cells removed from the active set  from "cells triggered" in the variable TRIGGERED_1F_EVENT.


Equation 1 (Triggering condition for pathloss)
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Equation 2 (Triggering condition for all the other measurement quantities)
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Equation 3 (Leaving triggering condition for pathloss)
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Equation 4 (Leaving triggering condition for all the other measurement quantities)
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The variables in the formula are defined as follows:

MOld is the measurement result of a cell that becomes worse than an absolute threshold

CIOOld is the individual cell offset for the cell becoming worse than the absolute threshold. Otherwise it is equal to 0.

T1f is an absolute threshold

H1f is the hysteresis parameter for the event 1f.

If the measurement results are pathloss or CPICH-Ec/No then MOld is expressed as ratios.

If the measurement result is CPICH-RSCP then MOld is expressed in mW.
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Figure 14.1.2.6-1 [Informative]: Event-triggered report when a Primary CPICH becomes worse than an absolute threshold

In this figure, the parameters hysteresis and time to trigger, as well as the cell individual offsets for all cells are equal to 0.
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