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- 14.1.6: the section is updated to reflect what are the values that can be reported by the UE
in an intra-frequency measurement.

This CR has an isolated impact on intra-frequency measurement reporting.
Correction to a function where the specification was not sufficiently explicit.
Would not affect implementations behaving like indicated in the CR, would affect
implementations supporting the corrected functionality otherwise.

Consequences if ¥ Inconsistencies in the text describing the 1x events.

not approved:

Clauses affected: ¥ 10.3.7.38, 10.3.7.39, 11.3, 13.4.27a, 13.4.27b, 13.4.27c, 13.4.27d, 13.4.27e,
13.4.27f,14.1.1, 14.1.2,14.1.2.1, 14.1.2.2, 14.1.2.3, 14.1.2.4, 14.1.2.5, 14.1.2.6,
14.1.4,14.1.5,14.1.5.3, 14.1.6

Other specs 3* Other core specifications ¥ 25.331v4.1.0, CR 926r1

affected: Test specifications

0O&M Specifications
Other comments: 3

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at:
http://www.3gpp.org/3G_Specs/CRs.htm. Below is a brief summary:

1) Fill out the above form. The symbols above marked 3 contain pop-up help information about the field
that they are closest to.

2) Obtain the latest version for the release of the specification to which the change is proposed. Use the MS
Word "revision marks" feature (also known as "track changes") when making the changes. All 3GPP
specifications can be downloaded from the 3GPP server under ftp://ftp.3gpp.org/specs/ For the latest
version, look for the directory name with the latest date e.g. 2001-03 contains the specifications resulting
from the March 2001 TSG meetings.

3) With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification
just in front of the clause containing the first piece of changed text. Delete those parts of the
specification which are not relevant to the change request.




10.3.7.38 Intra-frequency measurement quantity

The quantity the UE shall measurein case of intra-frequency measurement. It also includes thefiltering of
the measurements.

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

Filter coefficient MP Filter
coefficient
10.3.7.9

CHOICE mode MP

>FDD

>>Measurement quantity MP Enumerated(C | Hused-inIntersystem-
PICH Ec/NO, measurement-guantity-only-
CPICH RSCP, | Ee/NO-andRSCP-isallowed-
Pathloss, B e
UTRA Carrier mMeasurement quantity
RSSI) RSSlis not allowed.in this-

release.

>TDD

>>Measurement quantity list MP l1to4

>>>Measurement quantity MP Enumerated(Pr | fused-in-inter-frequency-
imary CCPCH measurement quantity RSSI
RSCP, is-not-allowed-
Pathloss,
Timeslot ISCP,
UTRA Carrier
RSSI)

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 wherexisa, b, c....

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

Event 1b: A Primary CPICH |eaves 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 cdll [Nete-1]-(FDD only).

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

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

Event 1g: Change of best cell in TDD.

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

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



Information Element/Group
name

Need

Multi

Type and
reference

Semantics description

Parameters required for each
event

oP

1lto
<maxMeas
Event>

>Intra-frequency event identity

MP

Intra-
frequency
event
identity
10.3.7.34

>Triggering condition 1

CV-clause
0

Enumerated(
Active set
cells,
Monitored
set cells,
Active set
cells and
monitored
set cells)

Indicates which cells can
trigger the event

>Triggering condition 2

CV-—clause
6

Enumerated(
Active set
cells,
Monitored
set cells,
Active set
cells and
monitored
set cells,
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

1lto
<maxCellM
eas>

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




Information Element/Group Need Multi Type and Semantics description
name reference
>Reporting deactivation CV—clause Integer(0, 1, | In event la
threshold 4 2,3,4,5,6, Indicates the maximum
7) number of cells allowed in the
active set in order for event
la to occur.
0 means not applicable
>Replacement activation CV-clause Integer(0, 1, | Ineventlc
threshold 5 2,3,4,5,6, Indicates the minimum
7) 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 Indicates the period of time
trigger between the timing of event
10.3.7.64 detection and the timing of
sending Measurement
Report. Time in ms
>Amount of reporting CV—clause Integer(1, 2,
7 4,8, 16, 32,
64, Infinity)
>Reporting interval CV—clause Integer(0, Indicates the interval of
7 250, 500, periodical reporting when
1000, 2000, such reporting is triggered by
4000, 8000, an event. Interval in
16000) milliseconds.
0 means no periodical
reporting
>Reporting cell status OP Reporting
cell status
10.3.7.61
Condition Explanation
Clause 0 The IE is mandatory if "Intra-frequency event identity"
is set to "1b" or "1f", otherwise the IE is not needed
Clause 1 The IE is optional if "Intra-frequency event identity" is
set to "1a" or "1b", otherwise the IE is not needed
Clause 2 The IE is mandatory if "Intra-frequency event identity"
is setto "1a" or "1b", otherwise the IE is not needed
Clause 3 The IE is mandatory if "Intra-frequency event identity"
is setto, "1e", "1f", "1h" or "1i", otherwise the IE is not
needed
Clause 4 The |IE is mandatory if "Intra-frequency event identity"
is set to "1a", otherwise the IE is not needed
Clause 5 The |IE is mandatory if "Intra-frequency event identity"
is set to "1c", otherwise the IE is not needed
Clause 6 The IE is mandatory if "Intra-frequency event identity"
is setto "1a" or "le".
Clause 7 The IE is mandatory if "Intra-frequency event identity"

is setto "1a" or "1c".




11.3 Information element definitions

I ntraFreqMeasQuantity-FDD :: = ENUMERATED {
cpi ch- Ec- NO,
cpi ch- RSCP,
pat hl oss,
utra-CarrierRSSI }

-- If used in InterRATMeasQuantity only cpich-Ec-NO and cpich-RSCP is

-- all owed.
-- If used in InterFregMeasQuantity utra-CarrierRSSI is not allowed.

I ntraFreqMeasQuantity-TDD :: = ENUMERATED {
pri mar y CCPCH- RSCP,
pat hl oss,
timesl ot | SCP,
utra-CarrierRSSI }
| -- If used in InterFregMeasQuantity utra-CarrierRSSl is not allowed.




13.4.27aTRIGGERED_1A_EVENTS

This variable contai ns information about a 1a events that hasve been triggered in the UE. Thereis one such
variable per 1aevent configured in the UE.

Information Element/Group Need Multi Type and Semantics description
name reference
Cells triggered OoP lto<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info
10.3.6.60
>sent reports MP Integer(1..Inf | Number of reports sent to
inity) UTRAN in case of event
triggered periodical reporting
Cells recently triggered OoP lto<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info
10.3.6.60
>sent reports MP Integer(1..Inf | Number of reports sent to
inity) UTRAN in case of event
triggered periodical reporting
Periodical reporting running MP Boolean

13.4.27b TRIGGERED_1B_EVENTS

This variable contai ns information about a 1b events that hasve been triggered in the UE. There is one such
variable per 1b event configured in the UE.

Information Element/Group Need Multi Type and Semantics description
name reference
Cells triggered OP lto<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info
10.3.6.60
Cells recently triggered OoP 1to<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info
10.3.6.60

13.4.27c TRIGGERED_1C_EVENTS

This variable contai ns information about a 1b events that hasve been triggered in the UE. There is one such
variable per 1c event configured in the UE.




Information Element/Group Need Multi Type and Semantics description
name reference
Cells triggered OP lto<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info
10.3.6.60
>sent reports MP Integer(1..Inf | Number of reports sent to
inity) UTRAN in case of event
triggered periodical reporting
Cells recently triggered OoP lto<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info
10.3.6.60
>sent reports MP Integer(1..Inf | Number of reports sent to
inity) UTRAN in case of event
triggered periodical reporting
Periodical reporting running MP Boolean

13.4.27dBEST_CELL_1D_EVENT

This variable contai ns information about a 1d events that hasve been triggered in the UE. There is one such
variable per 1d event configured in the UE.

Information Element/Group Need Multi Type and Semantics description
name reference
Best cell MP Primary
CPICH info
10.3.6.60

13.4.27e TRIGGERED_1E_EVENTS

This variabl e contai ns information about a 1e events that hasve been triggered in the UE._There is one such
variable per 1e event configured in the UE.

10.3.6.60

Information Element/Group Need Multi Type and Semantics description
name reference
Cells triggered OoP lto<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info
10.3.6.60
Cells recently triggered OoP 1to<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info




13.4.27f TRIGGERED_1F_EVENTS

| This variabl e contai ns information about a 1f events that hasve been triggered in the UE. Thereis one such
| variable per 1f event configured in the UE.

Information Element/Group Need Multi Type and Semantics description
name reference
Cells triggered OoP lto<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info
10.3.6.60
‘ Cells recently triggered OoP 1to<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info
10.3.6.60

14.1

14.1.1

Intra—frequency measurements

Intra-frequency measurement quantities

A measurement quantity is used to evaluate whether an intra-frequency event has occurred or not. It can be:

1 Downlink E/NoEdto

2 Downlink path loss.

For FDD:

Pathlossin dB = Primary CPICH Tx power - CPICH RSCP.

For Primary CPICH Tx power the IE "Primary CPICH Tx power" shall be used. The unit is

dBm.

CPICH RSCP is the result of the CPICH RSCP measurement. The unit is dBm.

For TDD:

Pathlossin dB = Primary CCPCH TX power - Primary CCPCH RSCP.

For Primary CCPCH TX power the |E "Primary CCPCH TX Power" shall be used. The unit is

dBm.

Primary CCPCH RSCP is the result of the Primary CCPCH RSCP measurement. The unit is

dBm.

If necessary Pathloss shall be rounded up to the next higher integer.
Results higher than 158 shall be reported as 158.

Results lower than 46 shall be reported as 46.

3 Downlink received signa code power (RSCP) after despreading.

4 | SCP measured on Timeslot basis.

A description of those values can be found in [7] and [8].




14.1.2 Intra-frequency reporting events for FDD

Within the measurement reporting criteriafield 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 Hhustrated-specified events are measured with respect to any of the measurement quantities given in
subclause 14.1.1. The measurement ebjectsguantiti es are measured on-are the monitored primary common
pilot channels (CPICH) of the cell defined in the measurement object.

Speciad mechanisms for the events are illustrated in section 14.1.4 and 14.1.5.

NOTE: Theeventsbelow are numbered 1A, 1B, 1C,... since al 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 event 1A is configured in the UE, the UE shall:
- if "Measurement quantity" is "pathloss’ and Equation 1 below isfulfilled for aone or more primary

CPICHs, or if "Measurement quantity” is"CPICH Ec/NO" or "CPICH RSCP", and Equation 2 below
isfulfilled for aone or more primary CPICHs do the following for each of these primary CPICHSs:

- if the equations have been fulfilled during thetime"Timeto trigger”, and if that primary CPICH
ispart of cells allowed to trigger the event according to " Triggering condition 2", and if that
primary CPICH is not included in the "cellstriggered” in the variable
TRIGGERED_1A_ EVENTS:

- includethat primary CPICH in the"cells recently triggered” in the variable
TRIGGERED_1A_EVENTS;

- if the value of "Reporting deactivations threshold" for this event is greater than or equal tothan the
current number of cellsin the active set or equal to 0 and any primary CPICHs are stored in the
"cellsrecently triggered” in the variable TRIGGERED 1A_EVENT:

- if "Reporting interva" for thisevent is not equal to O:

- if thelE "Periodica reporting running" in the variable TRIGGERED 1A EVENT is set to
FALSE

- start atimer ferthat-primary-CPHCH with the value of "Reporting interval” for this event_
and set the | E "Periodical reporting running” in the variable TRIGGERED 1A EVENT

to TRUE;

- set"sent reports’ for that-the primary CPICHs in "cells recently triggered” in the variable
TRIGGERED_1A_EVENTSI0 1;




—
F

- if thetimer for that-primary-CPICH-inthe variable TRIGGERED 1A -EVVENTthe periodical
reporting has expired:

- if thatany primary CPICH isincluded in the "cellstriggered" in the variable
TRIGGERED 1A _EVENTS, and not included in the current active set:

- if "Reporting interva" for thisevent is not equal to 0, and if “Repertingnterval “ Amount of
reporting” is greater targer than "sent reports’ stored for thatany of these primary CPICHS, in
"cellstriggered” in the variable TRIGGERED_1A_EVENTS; and

- increment the stored counter "sent reports’ for thatall CPICH in "cell triggered” in
variable TRIGGERED 1A EVENTS;

- start atimer fer-thatprimary-EPHEH-with the value of "Reporting interval" for this event;

- send ameasurement report with |Es set as below:

- in"intra-frequency measurement event results": "Intrafrequency event identity” to
"18a" and in "cell measurement event results'-te-the CPICH-infe-of the prirnary- CPICH-
that triggered-the report;-and:

- include al entries of the variable TRIGGERED 1A EVENT with value of |E

“sent reports’ smaller than value of “Amount of reporting” that are not part of the

- thelE "measured results" and pessiblethe | E "additional measured results' according
t08.4.2;

- if "sent reports' in varizble TRIGGERED_1A_EVENT isgredter then* Armout of
- setthelE" Periodical Reporting unring’ inthe varizble
TRLCGERED 1A_FVENT 0 FALSE sl hetime fof e peraica

- if "Measurement quantity” is "pathloss' and Equation 3 below is fulfilled for a primary CPICH, or if
"Measurement quantity" is"CPICH Ec/NO" or "CPICH RSCP", and Equation 4 below is fulfilled
for aprimary CPICH:



- if that primary CPICH isincluded in the "cellstriggered” in the variable
TRIGGERED_1A_EVENTS:

- removetheentry of that primary CPICH and-sent-repertsfrom "cells triggered” in the
variable TRIGGERED _1A_EVENTS;

- _if noentryinthevariable TRIGGERED 1A EVENT has avaue of “sent reports’ smaller
than “ Amount of reporting”

- stop the reporting interval timers related-te-that-primary-CPHCH-

- setthelE “Periodical reporting running” in the variable TRIGGERED_1A_EVENT to
FALSE

Upon transition to CELL_DCH the UE shall:
- Include the primary CPICH of al cellsin the current active set into the "cells triggered” in the
variable TRIGGERED_1A_EVENTS.

Equation 1 (Triggering condition for pathloss)
Na
100ogM,, W ElOI:Log%J Z(l/Mi)Eﬂl—W) A0ogM, + (R, —H,../2),

Equation 2 (Triggering condition for al the other measurement quantities)

10ogM ., 2W ElOI:Log% M, Eﬂl—W) A0ogM, — (R, —H,.,/2),

Equation 3 (Leaving triggering condition for pathloss)

N .
10(LogM ., >W (10 [Logd/ > M) E‘ (1-W) [10[LogM g, + (R, + H,,/2), [2inthe formulachanged to >]

Equation 4 (Leaving triggering condition for all the other measurement quantities)

10[LogM ,, <W (10 ELog& M, E‘ (1-W)[10[LogM . (R, +H,, /2),[Sintheformulachanged to <]
The variables in the formula are defined as follows:
Mnew IS the measurement result of the cell entering the reporting range.
M; is a measurement result of acell in the active set.
N, isthe number of cellsin the current active set.
For pathloss
Mz iS the measurement result of the cell in the active set with the lowest measurement result.
for other measurements quantities.
Mageg 1S the measurement result of the cell in the active set with the highest measurement result.
W is aparameter sent from UTRAN to UE.
R1a is the reporting range constant.
H 1, isthe hysteresis parameter for the event 1a.

If the measurement results are pathloss or CPICH-EC/No then My, M; and Mgy are expressed as
ratios.



If the measurement result is CPICH-RSCP then Mg, M; and Mgy are expressed in [mW].

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

When event 1B is configuresin the UE, the UE shall:

- if "Measurement quantity” is "pathloss’ and Equation 1 below is fulfilled for aone or more primary
CPICH, or if "Measurement quantity" is"CPICH Ec/NO" or "CPICH RSCP", and Equation 2 below
isfulfilled for aone or more primary CPICHs do the following for each of these primary CPICHSs:

- if the equations have been fulfilled during the time " Timeto trigger”, and if that primary CPICH
is part of cells allowed to trigger the event according to " Triggering condition 1", and if that
primary CPICH is not included in the "cellstriggered” in the variable
TRIGGERED_1B_EVENTS:

- includethat primary CPICH in the "cells recently triggered” in the variable
TRIGGERED_1B_EVENTS;

- if any primary CPICHSs are stored in the "cells recently triggered” in the variable
TRIGGERED 1B EVENT

- send ameasurement report with | Es set as below:

- in"intra-frequency measurement event results': "Intrafrequency event identity" to "1b" and

"ceII measurement event results' -te-the CPFCH-rfe-of the primary-CPHCH-that-triggered-the-
report;-and

-—include all entries of “cells recently triggered” in the variable TRIGGERED 1B EVENT
that are part of the active setthisfer-each-1b-eventthatistriggered-witheut-arepert-being
sent;

- thelE "measured results’ and pessiblethe | E "additional measured results’ according to
8.4.2.

- moveall entriesfrom |E “ cells recently triggered” to “cellstriggered” in the variable
TRIGGERED 1B EVENT

- if "Measurement quantity” is "pathloss’ and Equation 3 below is fulfilled for aprimary CPICH, or if
"Measurement quantity" is"CPICH Ec/NO" or "CPICH RSCP", and Equation 4 below is fulfilled
for aprimary CPICH:



- if that primary CPICH isincluded in the "cellstriggered” in the variable
TRIGGERED_1B_EVENTS:

- removetheentry of that primary CPICH and-sent-repertsfrom "cellstriggered” in the
variable TRIGGERED_1B_EVENTS;

Equation 1 (Triggering condition for pathloss)
Na
10[LogM, =W 10 ELogE/ Z @m,) % (1-W)0LogM,, + (R+H,,/2),

Equation 2 (Triggering condition for all the other measurement quantities)

Na
100LogM,, <W 10 ELOQEZ M, E‘r(l—W) [10[LogM o, — (R+H,, /2),

Equation 3 (Leaving triggering condition for pathloss)

N .
10TLogM gy <W IZLOIILOQEJ Z(l/MQE» (1-W) 10[LogM,, + (R~ H,,/2), [Sintheformulachanged to <]

Equation 4 (Leaving triggering condition for all the other measurement quantities)
N .
101LogM oy >W 10 ELog%Z M, E* (L-W) [10[L0gM g, — (R- H,, /2), [2inthe formula changed to >]

The variables in the formula are defined as follows:
Moiq IS the measurement result of the cell leaving the reporting range.

M; is ameasurement result of a cell in the active set.
N, isthe number of cellsin the current active set.
For pathloss
Mz iS the measurement result of the cell in the active set with the lowest measurement result.
for other measurements quantities.
Mageg 1S the measurement result of the cell in the active set with the highest measurement result.
W is a parameter sent from UTRAN to UE.
Ripa is the reporting range constant.
H 1, isthe hysteresis parameter for the event 1b.

If the measurement results are pathloss or CPICH-EC/No then My, M; and Mgy are expressed as
ratios.

If the measurement result is CPICH-RSCP then M ey, M; and Mg are expressed in [mW].




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

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

- if "Measurement quantity” is "pathloss’ and Equation 1 below is fulfilled for a primary CPICH, or if
"Measurement quantity" is"CPICH Ec/NO" or "CPICH RSCP", and Equation 2 below is fulfilled
for aone or more primary CPICH _do the following for each of these primary CPICHSs:

- if the equations have been fulfilled during the time "Timeto trigger”, and if the primary CPICH
that is better is not included in the active set but the other primary CPICH is any of the primary
CPICHSs included in the active set, and if that primary CPICH is not included in the "cells
triggered” in the variable TRIGGERED _1C_EVENTS:

- includethat primary CPICH in the "cells recently triggered” in the variable
TRIGGERED_1C_EVENTS;

- if the value of "Replacement activation threshold” for this event is less lower than or equal to the
current number of cellsin the active set or equal to 0 and if any primary CPICHSs are stored in the
“cellsrecently triggered” in the variable TRIGGERED 1C EVENT:

- —if "Reporting interval" for this event isnot equal to O:

- if thelE “Periodical reporting running” in the variable TRIGGERED 1C EVENT isset to
FALSE

- start atimer forthat-primary-CPIEH-with the value of "Reporting interval" for this event
and set the | E “Periodical reporting running” in the variable TRIGGERED 1C EVENT
to TRUE;

- set "sent reports’ for that primary CPICH in the variable TRIGGERED_1C EVENTSto 1;
- send ameasurement report with |Es set as below:_

- in"intra-frequency measurement event results": "Intrafrequency event identity” to "1c" and
inthefirstentry-in "cell measurement event results':

- -tothelE“Primary CPICH-info’ofto the primary-CPICH-all entries of the “cells
recently triggered” in the variable TRIGGERED 1C EVENT not in the active set as
well asthe “primary CPICH info” of the all the primary CPICHs in the active set for
which the measured value is worse (i.e. greater for pathloss and |ess 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” shall be ordered according to their

measured value from the best cell to the worst one. that-triggered-thereport;-and

- thelE "measured results’ and pessible"additional measured results” according to 8.4.2;

- _move al entries from “cells recently triggered” to “cells triggered” in the variable
TRIGGERED 1C EVENT




if the timer for the periodical reporting has expired:

- if thatany primary CPICH isincluded in the "célls triggered" in the variable
TRIGGERED_1C_EVENTS, and not included in the current active set:

- if "Reporting interval” for thisevent is not equal to 0, and if “Repertingnterval “ Amount of
reporting” is greater targer than "sent reports’ stored for that primary CPICH, in "cells
triggered" in the variable TRIGGERED_1C_EVENTS; and

- increment the stored counter "sent reports’ for thatall CPICH in"cell triggered” in
variable TRIGGERED _1C EVENTS;

- start atimer ferthatprimary-CPHCH-with the value of "Reporting interval” for this event;
- send ameasurement report with 1Es set as below:

- in"intra-frequency measurement event results": "Intrafrequency event identity” to
"1c" and thefirst-entry-in "cell measurement event results':

- -tothe CPICH-info-of theprimary-CPICHall entries of the variable
TRIGGERED 1C EVENT wih value of |E “sent report” smaller than val ue of

“Amount of reporting” and that are not part ofin the active set as well asthe
“primary CPICH info” of the al the primary CPICHSs in the active set for which
the measured value is worse (i.e. greater for pathloss and | ess 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” shall be ordered
according to their measured value from the best cell to the worst one. that-

triggered-therepertand

- thelE "measured results" and pessiblie-"additional measured results' according to

8.4.2;

- if “sent reports’ in variable TRIGGERED 1C EVENT is greater than “ Amount of
reporting” for all entries

- setthelE “Periodical Reporting running” in the variable TRIGGERED 1C EVENT
to FALSE and disable the timer for the periodical reporting

if "Measurement quantity” is "pathloss’ and Equation 3 below isfulfilled for aprimary CPICH, or if
"Measurement quantity” is"CPICH EC/NO" or "CPICH RSCP", and Equation 4 below isfulfilled
for aprimary CPICH:

- if that primary CPICH isincluded in the "cellstriggered” in the variable
TRIGGERED_1C_EVENTS:



- removethe entry of that primary CPICH aned-sent-reperts from "cells triggered” in the
variable TRIGGERED_1C_EVENTS;

- if noentryinthevariable TRIGGERED 1C EVENT has avalue of “sent reports’ smaller
than “Amount of reporting”:

- stop the reporting interval timers+elated-te-thatprirmary-CPHCH.

- SetthelE “Periodica reporting running” in the variable TRIGGERED 1C EVENT to
FALSE.

Equation 1 (Triggering condition for pathloss)
MuersMasHc/2

Equation 2 (Triggering condition for al the other measurement quantities)

Mue@MnastHc/2

Equation 3 (L eaving triggering condition for pathl 0ss)
‘ MM usH,./2 [= in the formula changed to >]

Equation 4 (Leaving triggering condition for al the other measurement quantities)
‘ Miewr<Mas~H,/2 [< in the formula changed to <]

The variablesin the formula are defined as follows:
Mnew IS the measurement result of the cell not included in the active set.

M nas IS the measurement result of acell in the active set.
H . isthe hysteresis parameter for the event 1c.
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Figure 63: 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 example the cells belonging to primary CPICH 1, 2 and 3 are supposed to be in the active set, but
the cell transmitting primary CPICH 4 is not (yet) in the active set.

If aprimary CPICH that is not included in the active set becomes better than aprimary CPICH that isin the
active set;-and-event 1C-has been-ordered by UTRAN  this-event shall-trigger areport- to-be sent-from-the
UE.



14.1.2.4 Reporting event 1D: Change of best cell

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

- if "Measurement quantity" is "pathloss’ and Equation 1 below is fulfilled for a primary CPICH that
isnot stored in "Best cell" in variable BEST_CELL_1D_EVENT, or if "Measurement quantity” is
"CPICH Ec/NQ" or "CPICH RSCP", and Equation 2 below is fulfilled for aprimary CPICH that is
not stored in "Best cell" in variable BEST_CELL_1D EVENT:

- if the equations have been fulfilled during thetime " Timeto trigger":

- set"best cell" inthe variable BEST_CELL_1D_EVENT to that primary CPICH that
triggered the event;

- send ameasurement report with 1ES set as bel ow:

- 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.

- thelE "measured results’ and pessiblethe | E "additional measured results' according to
8.4.2;

Upon transition to CELL_DCH the UE shall:

- set"best cell" inthe variable BEST_CELL_1D EVENT to the best cell of the primary CPICHs
included in the active set.

Equation 1 (Triggering condition for pathloss)

MyotpessMpes—Hy 12

Equation 2 (Triggering condition for al the other measurement quantities)

MuoigeMeesHa /2

The variables in the formula are defined as follows:

Mnotgest 1S the measurement result of a cell not stored in "best cell” in the variable
BEST CELL_1D EVENT.

Mges IS the measurement result of the cell stored in "best cell" in variable BEST_CELL_1D EVENT.

Hyq isthe hysteresis parameter for the event 1d.
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Figure 64: A primary CPICH becomes better than the previously best primary CPICH

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

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

- if "Measurement quantity” is "pathloss' and Equation 1 below is fulfilled for a primary CPICH, or if
"Measurement quantity” is"CPICH EC/NO" or "CPICH RSCP", and Equation 2 below isfulfilled
for aone or more primary CPICHSs do the following for each of these primary CPICHs:

- if the equations have been fulfilled during thetime"Timeto trigger”, and if that primary CPICH
is part of cells allowed to trigger the event according to "Triggering condition 2", and that
primary CPICH is not included in the "cellstriggered” in the variable
TRIGGERED_1E_EVENTS:

- include that primary CPICH in the"cells recently triggered” in the variable
TRIGGERED_1E EVENTS;

- if any primary CPICHSs are stored in the “cells recently triggered” in the variable
TRIGGERED 1E EVENT

- send ameasurement report with |1 Es set as below:

- in"intra-frequency measurement event results": "Intrafrequency event identity" to "1€" and
in "cell measurement event results' te-the CPHCH-infe-of the prirnary-CPICH-that-triggered-
thereport; and

al entries of the "cells recently triggered” in the variable TRIGGERED 1E EVENT that are not

part of the active set in descending order according to the configured measurement quantity -

-~ includethisfor each le event that is triggered without a report being sent;

- thelE "measured results’ and pessiblethe | E "additional measured results' according to
8.4.2;

- _moveal entries from "cells recently triggered” to "cellstriggered” in the variable
TRIGGERED 1E EVENT




- if "Measurement quantity" is "pathloss’ and Equation 3 below is fulfilled for a primary CPICH, or if
"Measurement quantity” is"CPICH EC/NO" or "CPICH RSCP", and Equation 4 below isfulfilled
for aprimary CPICH:

- if that primary CPICH isincluded in the "cellstriggered” in the variable
| TRIGGERED_1E_EVENTS:

- remove that primary CPICH and sent reports from "cells triggered” in the variable
| TRIGGERED_1E EVENTS.

Upon transition to CELL_DCH the UE shall:
- include the primary CPICH of all céllsin the current active set that fulfil the equations 1 or 2
according to the "Measurement quantity" of event 1einto the "cellstriggered" in the variable
| TRIGGERED_1E _EVENTS.

Equation 1 (Triggering condition for pathl 0ss)
Muer<Te ~He/2

Equation 2 (Triggering condition for all the other measurement quantities)
My +H, /2

Equation 3 (L eaving triggering condition for pathl 0ss)
‘ Mo>T,.+H,/2 [2 in the formula changed to >]

Equation 4 (Leaving triggering condition for all the other measurement quantities)
‘ o<l —H,/2[< in the formula changed to <]

The variablesin the formula are defined as follows:
Mnew 1S the measurement result of a cell that becomes better than an absolute threshold.

T4 is an absolute threshol d.
H 1 isthe hysteresis parameter for the event le.
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Figure 65: Event-triggered report when a Primary CPICH becomes better than an absolute
threshold




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

absolute threshold

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

if "Measurement quantity” is "pathloss' and Equation 1 below isfulfilled for aone or more primary
CPICH, or if "Measurement quantity" is"CPICH Ec/NO" or "CPICH RSCP", and Equation 2 below
isfulfilled for aone or more primary CPICHs do the following for each of these primary CPICHs:

- if the equations have been fulfilled during thetime " Timeto trigger”, and if that primary CPICH
ispart of cells allowed to trigger the event according to "Triggering condition 1", and that
primary CPICH is not included in the "cells triggered” in the variable
TRIGGERED_1F EVENTS:

- includethat primary CPICH in the "cells recently triggered” in the variable
TRIGGERED_1F _EVENTS;

if any primary CPICHs are stored in the “cells recently triggered” in the variable

TRIGGERED_1F EVENT

- send ameasurement report with |1Es set as below:

- in"intra-frequency measurement event results": "Intrafrequency event identity” to " 1f"
and in "cell measurement event results' te-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 quantitythe CRPHCH-irfo-of-the primary-CPRHCH-

that triggered-the report;-and

- thelE "measured results’ and pessible"additional measured results’ according to 8.4.2;

- _moveal entries from "cells recently triggered” to "cellstriggered” in the variable
TRIGGERED 1F EVENT

if "Measurement quantity” is"pathloss' and Equation 3 below isfulfilled for a primary CPICH, or if
"M easurement quantity" is"CPICH Ec/NO" or "CPICH RSCP", and Equation 4 below is fulfilled
for aprimary CPICH:

- if that primary CPICH isincluded in the "cellstriggered” in the variable
TRIGGERED_1F_EVENTS:

- remove that primary CPICH and-sentrepertsfrom "cells triggered” in the variable
TRIGGERED_1F EVENTS.

Upon transition to CELL_DCH the UE shall:

include the primary CPICH of al cellsthat fulfil the equations 1 or 2 according to the
"Measurement quantity” of event 1f into the "cellstriggered" in the variable
TRIGGERED_1F EVENTS.

Equation 1 (Triggering condition for pathl 0ss)
M2 +Hy /2

Equation 2 (Triggering condition for al the other measurement quantities)



Mei<Ty —Hy /2

Equation 3 (Leaving triggering condition for pathloss)
‘ o<1 —H,; /2[< in the formula changed to <]

Equation 4 (L eaving triggering condition for al the other measurement quantities)
‘ o> 1 TH, /2 [2 in the formula changed to >]

The variablesin the formula are defined as follows:
Myew iS the measurement result of a cell that becomes worse than an absolute threshold

Ty is an absolute threshold

H 1 isthe hysteresis parameter for the event 1f.
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Figure 66: Event-triggered report when a Primary CPICH becomes worse than an absolute
threshold



14.1.4 Event-triggered periodic intra-frequency measurement
reports (informative)

14.1.4.1 Cell addition failure (FDD only)
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Figure 70: Periodic reporting triggered by event 1A

When acell entersthe reporting range and triggers event 1A, the UE shall transmit aMEASUREMENT
REPORT to the UTRAN and typically this may result in an update of the active set. However, in some
situations the UTRAN may be unable to add a strong cell to the active set typically due to capacity shortage
for example.
The UE shall continue reporting after theinitial report by reverting to periodical measurement reporting if
the reported cell is not added to the active set. Thisisillustrated in Figure 70. During periodic reporting the
UE shall transmit MEASUREMENT REPORT messages to the UTRAN at predefined intervals. The
reports shall include reporting information of the cellsin the current active set and of the monitored cell(s)
in the reporting range.
Event-triggered periodic measurement reporting shall be terminated if:

- thereare no longer any monitored cell(s) within the reporting range; or

- the UTRAN has added cellsto the active set so that it includes the maximum number of cells
(defined by the reporting deactivation threshold parameter), which are allowed for event 1A to be
triggered; or

- the UE has sent the maximum number of MEASUREMENT REPORT messages (defined by the
amount of reporting parameter).

The reporting period is assigned by the UTRAN (with the Reporting interval parameter). If the reporting
interval is set to zero event-triggered measurement reporting shall not be applied.



14.1.4.2 Cell replacement failure (FDD only)
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Figure 71: Periodic reporting triggered by event 1C

When a cell enters the replacement range and triggers event 1C, the UE shall transmit a MEASUREMENT
REPORT to the UTRAN and typically this may result in the replacement of the weakest active cell. If the
UTRAN is unableto replace the cell dueto for example capacity shortage, it isbeneficial to receive
continuous reportsin this case as well.
The UE shall revert to periodical measurement reporting if the UTRAN does not update the active set after
the transmission of the measurement report. Thisisillustrated in Figure 71. During periodic reporting the
UE shall transmit MEASUREMENT REPORT messages to the UTRAN at predefined intervals. The
reports shall include reporting information of the cellsin the current active set and of the monitored cell(s)
in the replacement range.
Event-tnggered periodic measurement reporting shal be terminated if:

there are no longer any monitored cell(s) within the replacement range; or

- the UTRAN has removed cdlls from the active set so that there are no longer the minimum amount
of active cellsfor event 1C to be triggered (as defined by the replacement activation threshold
parameter); or

- the UE has sent the maximum number of MEASUREMENT REPORT messages (defined by the
amount of reporting parameter).

The reporting period is assigned by the UTRAN (with the Reporting interval parameter). If the reporting
interval is set to zero, event-triggered measurement reporting shall not be applied.

14.1.5 Mechanisms available for modifying intra-frequency
measurement reporting behaviour (informative)

14.1.5.1 Hysteresis

To limit the amount of event-triggered reports, a hysteresis parameter may be connected with each
reporting event given above. The value of the hysteresisis given to the UE in the Reporting criteria field of
the Measurement Control message.

In the example in Figure 72, the hysteresis ensures that the event 1D (FDD) or IG(TDD) (primary
CPICH(FDD)/CCPCH(TDD) 2 becomes the best cell) is not reported until the differenceis equal to the
hysteresis value. The fact that primary CPICH(FDD)/CCPCH(TDD) 1 becomes best afterwards is not
reported at all in the example since the primary CPICH(FDD)/CCPCH(TDD) 1 does not become
sufficiently better than the primary CPICH(FDD)/CCPCH(TDD) 2.
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Figure 72: Hysteresis limits the amount of measurement reports

14.1.5.2 Time-to-trigger

To limit the measurement signalling load, a time-to-trigger parameter could be connected with each
reporting event given above. The value of the time-to-trigger is given to the UE in the Reporting criteria

field of the Measurement Control message.

The effect of the time-to-trigger isthat the report istriggered only after the conditions for the event have
existed for the specified time-to-trigger. In the following FDD examplein Figure 73, the use of time-to-
trigger means that the event (primary CPICH 3 enters the reporting range) is not reported until is has been
within the range for the time given by the time-to-trigger parameter.
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Figure 73: Time-to-trigger limits the amount of measurement reports

In the following TDD example in Figure 74, the use of time-to-trigger means that the event (Timeslot I SCP
upon certain threshold) is not reported until it has been upon the threshold for the time given by the time-to
trigger parameter.
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Figure 74: Time-to-trigger limits the amount of measurement reports

NOTE: Thetime-to-trigger could be combined with hysteresis, i.e. ahysteresis value is added to the
measurement quantity before evaluating if the time-to-trigger timer should be started.

14.1.5.3 Cell individual offsets

For each cdll that is monitored, an offset can be assigned with inband signalling. The offset can be either
positive or negative. The offset is added to the measurement quantity before the UE evaluatesif an event
has occurred. The UE receivesthe cell individual offsets for each primary CPICH(FDD)/CCPCH(TDD) in
the |E “Cell individual offset” included in the |E “ Cell info” associated with each measurement object-field-
of included in the MEASUREMENT CONTROL message.

For the FDD example, in Figure 75, since an offset is added to primary CPICH 3, it isthe dotted curve that
isused to evaluate if an event occurs. Hence, this means that measurement reports from UE to UTRAN are
triggered when primary CPICH plus the corresponding offset, i.e. the dotted curve, leaves and entersthe
reporting range and when it gets better than primary CPICH 1 (if these events have been ordered by
UTRAN). This offset mechanism provides the network with an efficient tool to change the reporting of an
individual primary CPICH.

By applying a positive offset, asin Figure 75, the UE will send measurement reports asif the primary
CPICH isoffset x dB better than what it redlly is. This could be useful if the operator knows that a specific
cell isinteresting to monitor more carefully, even though it is not so good for the moment. In the example
in Figure 75, the operator might know by experience that in this area primary CPICH 3 can become good
very quickly (e.g. dueto street corners) and therefore that it is worth reporting more intensively. Depending
on the implemented handover evaluation algorithm, this may result in the cell with primary CPICH 3 being
included in the active set earlier than would have been the case without the positive offset.
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Figure 75: A positive offset is applied to primary CPICH 3 before event evaluation in the UE

For the TDD example, in Figure 76, an offset is added to primary CCPCH2, it isthe dotted curvethat is
used to evaluate if the primary CCPCH2 becomes better than primary CCPCH1 (ordered by the UTRAN).
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Figure 76: A positive offset is applied to primary CCPCH 2

Correspondingly, the operator can choose to apply a negative offset to a primary CCPCH. Then the
reporting on that primary CCPCH islimited and the corresponding cell may be, at |east temporarily
excluded from the active set or as atarget cell for handover.

The cell individua offset can be seen as atool to move the cell border. It isimportant to note that the offset
is added before triggering events, i.e. the offset is added by the UE before evaluating if a measurement
report should be sent as opposed to offsets that are applied in the network and used for the actual handover
evaluation.

14.1.5.4 Forbid a Primary CPICH to affect the reporting range (FDD only)

The reporting range affects the reporting events 1A and 1B presented above. The reporting range is defined
as afunction of al the Primary CPICHs in the active set (see 14.1.2.1 and 14.1.2.2). If the parameter W is
set to 0, the reporting range is defined rel ative to the best Primary CPICH. However, there could be cases
where it is good to forbid a specific Primary CPICH to affect the reporting range. For examplein Figure 77
the network has requested the UE to not let Primary CPICH 3 affect the reporting range. This mechanism



could be effective if the operator knows by experience that the quality of Primary CPICH 3 is very unstable
in aspecific area and therefore should not affect the reporting of the other Primary CPICHs.
The UE shall ignore that a Primary CPICH is forbidden to affect the reporting range if al of the following

conditions are fulfilled:
- the Primary CPICH isincluded in active set; and

- dl cdlsinactive set are defined as Primary CPICHSs forbidden to affect the reporting range.
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Figure 77: Primary CPICH 3 is forbidden to affect the reporting range

14.1.6 Report quantities_in intra-frequency measurements

The guantities that the UE shall report to UTRAN when the event is triggered for an intra-frequency
measurement are given by the “ Intra-frequency reporting quantity” |E stored for this measurement and can

be the following:
1 SFN-SFN observed time difference

2  Cdll synchronisation information

3 Cell Identity
4 Downlink E/N, (FDD).

5 Downlink path loss.

For FDD:
Pathlossin dB = Primary CPICH Tx power - CPICH RSCP.

For Primary CPICH Tx power the |E "Primary CPICH Tx power" shall be used. The unit is
dBm.

CPICH RSCP s the result of the CPICH RSCP measurement. The unit is dBm.

For TDD:
Pathlossin dB = Primary CCPCH TX power - Primary CCPCH RSCP.




For Primary CCPCH TX power the |E "Primary CCPCH TX Power" shall be used. The unitis
dBm.

Primary CCPCH RSCP isthe result of the Primary CCPCH RSCP measurement. The unitis
dBm.

If necessary Pathloss shall be rounded up to the next higher integer.
Results higher than 158 shall be reported as 158.
Results lower than 46 shall be reported as 46.
5 Downlink received signal code power (RSCP) after despreading (of aprimary CPICH for FDD,
and of aprimary CCPCH for TDD).

6 ISCP measured on Timeslot basis. (TDD)

7 Proposed TGSN (TDD)

A description of those values can be found in [7] and [8].
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10.3.7.38 Intra-frequency measurement quantity

The quantity the UE shall measurein case of intra-frequency measurement. It also includes thefiltering of
the measurements.

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

Filter coefficient MP Filter
coefficient
10.3.7.9

CHOICE mode MP

>FDD

>>Measurement quantity MP Enumerated(C | Hused-inIntersystem-
PICH Ec/NO, measurement-guantity-only-
CPICH RSCP, | Ee/NO-andRSCP-isallowed-
Pathloss, B e
UTRA Carrier mMeasurement quantity
RSSI) RSSlis not allowed.in this-

release.

>TDD

>>Measurement quantity list MP l1to4

>>>Measurement quantity MP Enumerated(Pr | fused-in-inter-frequency-
imary CCPCH measurement quantity RSSI
RSCP, is-not-allowed-
Pathloss,
Timeslot ISCP,
UTRA Carrier
RSSI)

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 wherexisa, b, c....

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

Event 1b: A Primary CPICH |eaves 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 cdll [Nete-1]-(FDD only).

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

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

Event 1g: Change of best cell in TDD.

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

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



Information Element/Group
name

Need

Multi

Type and
reference

Semantics description

Parameters required for each
event

oP

1lto
<maxMeas
Event>

>Intra-frequency event identity

MP

Intra-
frequency
event
identity
10.3.7.34

>Triggering condition 1

CV-clause
0

Enumerated(
Active set
cells,
Monitored
set cells,
Active set
cells and
monitored
set cells)

Indicates which cells can
trigger the event

>Triggering condition 2

CV-—clause
6

Enumerated(
Active set
cells,
Monitored
set cells,
Active set
cells and
monitored
set cells,
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

1lto
<maxCellM
eas>

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




Information Element/Group Need Multi Type and Semantics description
name reference
>Reporting deactivation CV—clause Integer(0, 1, | In event la
threshold 4 2,3,4,5,6, Indicates the maximum
7) number of cells allowed in the
active set in order for event
la to occur.
0 means not applicable
>Replacement activation CV-clause Integer(0, 1, | Ineventlc
threshold 5 2,3,4,5,6, Indicates the minimum
7) 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 Indicates the period of time
trigger between the timing of event
10.3.7.64 detection and the timing of
sending Measurement
Report. Time in ms
>Amount of reporting CV—clause Integer(1, 2,
7 4,8, 16, 32,
64, Infinity)
>Reporting interval CV—clause Integer(0, Indicates the interval of
7 250, 500, periodical reporting when
1000, 2000, such reporting is triggered by
4000, 8000, an event. Interval in
16000) milliseconds.
0 means no periodical
reporting
>Reporting cell status OP Reporting
cell status
10.3.7.61
Condition Explanation
Clause 0 The IE is mandatory if "Intra-frequency event identity"
is set to "1b" or "1f", otherwise the IE is not needed
Clause 1 The IE is optional if "Intra-frequency event identity" is
set to "1a" or "1b", otherwise the IE is not needed
Clause 2 The IE is mandatory if "Intra-frequency event identity"
is setto "1a" or "1b", otherwise the IE is not needed
Clause 3 The IE is mandatory if "Intra-frequency event identity"
is setto, "1e", "1f", "1h" or "1i", otherwise the IE is not
needed
Clause 4 The |IE is mandatory if "Intra-frequency event identity"
is set to "1a", otherwise the IE is not needed
Clause 5 The |IE is mandatory if "Intra-frequency event identity"
is set to "1c", otherwise the IE is not needed
Clause 6 The IE is mandatory if "Intra-frequency event identity"
is setto "1a" or "le".
Clause 7 The IE is mandatory if "Intra-frequency event identity"

is setto "1a" or "1c".




11.3 Information element definitions

I ntraFreqMeasQuantity-FDD :: = ENUMERATED {
cpi ch- Ec- NO,
cpi ch- RSCP,
pat hl oss,
utra-CarrierRSSI }

-- If used in InterRATMeasQuantity only cpich-Ec-NO and cpich-RSCP is

-- all owed.
-- If used in InterFregMeasQuantity utra-CarrierRSSI is not allowed.

I ntraFreqMeasQuantity-TDD :: = ENUMERATED {
pri mar y CCPCH- RSCP,
pat hl oss,
timesl ot | SCP,
utra-CarrierRSSI }
| -- If used in InterFregMeasQuantity utra-CarrierRSSl is not allowed.




13.4.27aTRIGGERED_1A_EVENTS

This variable contai ns information about a 1a events that hasve been triggered in the UE. Thereis one such
variable per 1aevent configured in the UE.

Information Element/Group Need Multi Type and Semantics description
name reference
Cells triggered OoP lto<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info
10.3.6.60
>sent reports MP Integer(1..Inf | Number of reports sent to
inity) UTRAN in case of event
triggered periodical reporting
Cells recently triggered OoP lto<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info
10.3.6.60
>sent reports MP Integer(1..Inf | Number of reports sent to
inity) UTRAN in case of event
triggered periodical reporting
Periodical reporting running MP Boolean

13.4.27b TRIGGERED_1B_EVENTS

This variable contai ns information about a 1b events that hasve been triggered in the UE. There is one such
variable per 1b event configured in the UE.

Information Element/Group Need Multi Type and Semantics description
name reference
Cells triggered OP lto<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info
10.3.6.60
Cells recently triggered OoP 1to<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info
10.3.6.60

13.4.27c TRIGGERED_1C_EVENTS

This variable contai ns information about a 1b events that hasve been triggered in the UE. There is one such
variable per 1c event configured in the UE.




Information Element/Group Need Multi Type and Semantics description
name reference
Cells triggered OP lto<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info
10.3.6.60
>sent reports MP Integer(1..Inf | Number of reports sent to
inity) UTRAN in case of event
triggered periodical reporting
Cells recently triggered OoP lto<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info
10.3.6.60
>sent reports MP Integer(1..Inf | Number of reports sent to
inity) UTRAN in case of event
triggered periodical reporting
Periodical reporting running MP Boolean

13.4.27dBEST_CELL_1D_EVENT

This variable contai ns information about a 1d events that hasve been triggered in the UE. There is one such
variable per 1d event configured in the UE.

Information Element/Group Need Multi Type and Semantics description
name reference
Best cell MP Primary
CPICH info
10.3.6.60

13.4.27e TRIGGERED_1E_EVENTS

This variabl e contai ns information about a 1e events that hasve been triggered in the UE._There is one such
variable per 1e event configured in the UE.

10.3.6.60

Information Element/Group Need Multi Type and Semantics description
name reference
Cells triggered OoP lto<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info
10.3.6.60
Cells recently triggered OoP 1to<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info




13.4.27f TRIGGERED_1F_EVENTS

| This variabl e contai ns information about a 1f events that hasve been triggered in the UE. Thereis one such
| variable per 1f event configured in the UE.

Information Element/Group Need Multi Type and Semantics description
name reference
Cells triggered OoP lto<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info
10.3.6.60
‘ Cells recently triggered OoP 1to<
maxCellMe
as>
>primary CPICH MP Primary
CPICH info
10.3.6.60

14.1

14.1.1

Intra—frequency measurements

Intra-frequency measurement quantities

A measurement quantity is used to evaluate whether an intra-frequency event has occurred or not. It can be:

1 Downlink E/NoEdto

2 Downlink path loss.

For FDD:

Pathlossin dB = Primary CPICH Tx power - CPICH RSCP.

For Primary CPICH Tx power the IE "Primary CPICH Tx power" shall be used. The unit is

dBm.

CPICH RSCP is the result of the CPICH RSCP measurement. The unit is dBm.

For TDD:

Pathlossin dB = Primary CCPCH TX power - Primary CCPCH RSCP.

For Primary CCPCH TX power the |E "Primary CCPCH TX Power" shall be used. The unitis

dBm.

Primary CCPCH RSCP is the result of the Primary CCPCH RSCP measurement. The unit is

dBm.

If necessary Pathloss shall be rounded up to the next higher integer.
Results higher than 158 shall be reported as 158.

Results lower than 46 shall be reported as 46.

3 Downlink received signa code power (RSCP) after despreading.

4 | SCP measured on Timeslot basis.

A description of those values can be found in [7] and [8].




14.1.2 Intra-frequency reporting events for FDD

Within the measurement reporting criteriafield 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 Hhustrated-specified events are measured with respect to any of the measurement quantities given in
subclause 14.1.1. The measurement ebjectsguantiti es are measured on-are the monitored primary common
pilot channels (CPICH) of the cell defined in the measurement object.

Speciad mechanisms for the events are illustrated in section 14.1.4 and 14.1.5.

NOTE: Theeventsbelow are numbered 1A, 1B, 1C,... since al 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 event 1A is configured in the UE, the UE shall:
- if "Measurement quantity" is "pathloss’ and Equation 1 below isfulfilled for aone or more primary

CPICHs, or if "Measurement quantity” is"CPICH Ec/NO" or "CPICH RSCP", and Equation 2 below
isfulfilled for aone or more primary CPICHs do the following for each of these primary CPICHSs:

- if the equations have been fulfilled during thetime"Timeto trigger”, and if that primary CPICH
ispart of cells allowed to trigger the event according to " Triggering condition 2", and if that
primary CPICH is not included in the "cellstriggered” in the variable
TRIGGERED_1A_ EVENTS:

- includethat primary CPICH in the"cells recently triggered” in the variable
TRIGGERED_1A_EVENTS;

- if the value of "Reporting deactivations threshold" for this event is greater than or equal tothan the
current number of cellsin the active set or equal to 0 and any primary CPICHs are stored in the
"cellsrecently triggered” in the variable TRIGGERED 1A_EVENT:

- if "Reporting interva" for thisevent is not equal to O:

- if thelE "Periodica reporting running" in the variable TRIGGERED 1A EVENT is set to
FALSE

- start atimer ferthat-primary-CPHCH with the value of "Reporting interval” for this event_
and set the | E "Periodical reporting running” in the variable TRIGGERED 1A EVENT

to TRUE;

- set"sent reports’ for that-the primary CPICHs in "cells recently triggered” in the variable
TRIGGERED_1A_EVENTSI0 1;




—
F

- if thetimer for that-primary-CPICH-inthe variable TRIGGERED 1A -EVVENTthe periodical
reporting has expired:

- if thatany primary CPICH isincluded in the "cellstriggered" in the variable
TRIGGERED 1A _EVENTS, and not included in the current active set:

- if "Reporting interva" for thisevent is not equal to 0, and if “Repertingnterval “ Amount of
reporting” is greater targer than "sent reports’ stored for thatany of these primary CPICHS, in
"cellstriggered” in the variable TRIGGERED_1A_EVENTS; and

- increment the stored counter "sent reports’ for thatall CPICH in "cell triggered” in
variable TRIGGERED 1A EVENTS;

- start atimer fer-thatprimary-EPHEH-with the value of "Reporting interval" for this event;

- send ameasurement report with |Es set as below:

- in"intra-frequency measurement event results": "Intrafrequency event identity” to
"18a" and in "cell measurement event results'-te-the CPICH-infe-of the prirnary- CPICH-
that triggered-the report;-and:

- include al entries of the variable TRIGGERED 1A EVENT with value of |E

“sent reports’ smaller than value of “Amount of reporting” that are not part of the

- thelE "measured results" and pessiblethe | E "additional measured results' according
t08.4.2;

- if "sent reports' in varizble TRIGGERED_1A_EVENT isgredter then* Armout of
- setthelE" Periodical Reporting unring’ inthe varizble
TRLCGERED 1A_FVENT 0 FALSE sl hetime fof e peraica

- if "Measurement quantity” is "pathloss' and Equation 3 below is fulfilled for a primary CPICH, or if
"Measurement quantity" is"CPICH Ec/NO" or "CPICH RSCP", and Equation 4 below is fulfilled
for aprimary CPICH:



- if that primary CPICH isincluded in the "cellstriggered” in the variable
TRIGGERED_1A_EVENTS:

- removetheentry of that primary CPICH and-sent-repertsfrom "cells triggered” in the
variable TRIGGERED _1A_EVENTS;

- _if noentryinthevariable TRIGGERED 1A EVENT has avaue of “sent reports’ smaller
than “ Amount of reporting”

- stop the reporting interval timers related-te-that-primary-CPHCH-

- setthelE “Periodical reporting running” in the variable TRIGGERED_1A_EVENT to
FALSE

Upon transition to CELL_DCH the UE shall:
- Include the primary CPICH of al cellsin the current active set into the "cells triggered” in the
variable TRIGGERED_1A_EVENTS.

Equation 1 (Triggering condition for pathloss)
Na
100ogM,, W ElOI:Log%J Z(l/Mi)Eﬂl—W) A0ogM, + (R, —H,../2),

Equation 2 (Triggering condition for al the other measurement quantities)

10ogM ., 2W ElOI:Log% M, Eﬂl—W) A0ogM, — (R, —H,.,/2),

Equation 3 (Leaving triggering condition for pathloss)

N .
10(LogM ., >W (10 [Logd/ > M) E‘ (1-W) [10[LogM g, + (R, + H,,/2), [2inthe formulachanged to >]

Equation 4 (Leaving triggering condition for all the other measurement quantities)

10[LogM ,, <W (10 ELog& M, E‘ (1-W)[10[LogM . (R, +H,, /2),[Sintheformulachanged to <]
The variables in the formula are defined as follows:
Mnew IS the measurement result of the cell entering the reporting range.
M; is a measurement result of acell in the active set.
N, isthe number of cellsin the current active set.
For pathloss
Mz iS the measurement result of the cell in the active set with the lowest measurement result.
for other measurements quantities.
Mageg 1S the measurement result of the cell in the active set with the highest measurement result.
W is aparameter sent from UTRAN to UE.
R1a is the reporting range constant.
H 1, isthe hysteresis parameter for the event la.

If the measurement results are pathloss or CPICH-EC/No then My, M; and Mgy are expressed as
ratios.



If the measurement result is CPICH-RSCP then Mg, M; and Mgy are expressed in [mW].

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

When event 1B is configuresin the UE, the UE shall:

- if "Measurement quantity” is "pathloss’ and Equation 1 below is fulfilled for aone or more primary
CPICH, or if "Measurement quantity" is"CPICH Ec/NO" or "CPICH RSCP", and Equation 2 below
isfulfilled for aone or more primary CPICHs do the following for each of these primary CPICHSs:

- if the equations have been fulfilled during the time " Timeto trigger”, and if that primary CPICH
is part of cells allowed to trigger the event according to " Triggering condition 1", and if that
primary CPICH is not included in the "cellstriggered” in the variable
TRIGGERED_1B_EVENTS:

- includethat primary CPICH in the "cells recently triggered” in the variable
TRIGGERED_1B_EVENTS;

- if any primary CPICHSs are stored in the "cells recently triggered” in the variable
TRIGGERED 1B EVENT

- send ameasurement report with | Es set as below:

- in"intra-frequency measurement event results': "Intrafrequency event identity" to "1b" and

"ceII measurement event results' -te-the CPFCH-rfe-of the primary-CPHCH-that-triggered-the-
report;-and

-—include all entries of “cells recently triggered” in the variable TRIGGERED 1B EVENT

that are part of the active setthisfer-each-1b-eventthatistriggered-witheut-arepert-belng
sent;

- thelE "measured results’ and pessiblethe | E "additional measured results’ according to
8.4.2.

- moveall entriesfrom |E “ cells recently triggered” to “cellstriggered” in the variable
TRIGGERED 1B EVENT

- if "Measurement quantity” is "pathloss' and Equation 3 below is fulfilled for a primary CPICH, or if
"Measurement quantity" is"CPICH Ec/NO" or "CPICH RSCP", and Equation 4 below is fulfilled
for aprimary CPICH:



- if that primary CPICH isincluded in the "cellstriggered” in the variable
TRIGGERED_1B_EVENTS:

- removetheentry of that primary CPICH and-sent-repertsfrom "cellstriggered” in the
variable TRIGGERED_1B_EVENTS;

Equation 1 (Triggering condition for pathloss)
Na
10[LogM, =W 10 ELogE/ Z @m,) % (1-W)0LogM,, + (R+H,,/2),

Equation 2 (Triggering condition for all the other measurement quantities)

Na
100LogM,, <W 10 ELOQEZ M, E‘r(l—W) [10[LogM o, — (R+H,, /2),

Equation 3 (Leaving triggering condition for pathloss)

N .
10TLogM gy <W IZLOIILOQEJ Z(l/MQE» (1-W) 10[LogM,, + (R~ H,,/2), [Sintheformulachanged to <]

Equation 4 (Leaving triggering condition for all the other measurement quantities)
N .
101LogM oy >W 10 ELog%Z M, E* (L-W) [10[L0gM g, — (R- H,, /2), [2inthe formula changed to >]

The variables in the formula are defined as follows:
Moiq IS the measurement result of the cell leaving the reporting range.

M; is ameasurement result of a cell in the active set.
N, isthe number of cellsin the current active set.
For pathloss
Mz iS the measurement result of the cell in the active set with the lowest measurement result.
for other measurements quantities.
Mageg 1S the measurement result of the cell in the active set with the highest measurement result.
W is a parameter sent from UTRAN to UE.
Ripa is the reporting range constant.
H 1, isthe hysteresis parameter for the event 1b.

If the measurement results are pathloss or CPICH-EC/No then My, M; and Mgy are expressed as
ratios.

If the measurement result is CPICH-RSCP then M ey, M; and Mg are expressed in [mW].




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

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

- if "Measurement quantity” is "pathloss' and Equation 1 below is fulfilled for a primary CPICH, or if
"Measurement quantity" is"CPICH Ec/NO" or "CPICH RSCP", and Equation 2 below is fulfilled
for aone or more primary CPICH _do the following for each of these primary CPICHSs:

- if the equations have been fulfilled during the time "Timeto trigger”, and if the primary CPICH
that is better is not included in the active set but the other primary CPICH is any of the primary
CPICHSs included in the active set, and if that primary CPICH is not included in the"cells
triggered” in the variable TRIGGERED _1C_EVENTS:

- includethat primary CPICH in the "cells recently triggered” in the variable
TRIGGERED_1C_EVENTS;

- if the value of "Replacement activation threshold” for this event is less lower than or equal to the
current number of cellsin the active set or equal to 0 and if any primary CPICHSs are stored in the
“cellsrecently triggered” in the variable TRIGGERED 1C EVENT:

- —if "Reporting interval" for this event isnot equal to O:

- if thelE “Periodical reporting running” in the variable TRIGGERED 1C EVENT isset to
FALSE

- start atimer forthat-primary-CPIEH-with the value of "Reporting interval" for this event
and set the | E “Periodical reporting running” in the variable TRIGGERED 1C EVENT
to TRUE;

- set "sent reports’ for that primary CPICH in the variable TRIGGERED_1C EVENTSto 1;
- send ameasurement report with |Es set as below:_

- in"intra-frequency measurement event results": "Intrafrequency event identity” to "1c" and
inthefirstentry-in "cell measurement event results':

- -tothelE“Primary CPICH-info’ofto the primary-CPICH-all entries of the “cells
recently triggered” in the variable TRIGGERED 1C EVENT not in the active set as
well asthe “primary CPICH info” of the all the primary CPICHs in the active set for
which the measured value is worse (i.e. greater for pathloss and |ess 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” shall be ordered according to their

measured value from the best cell to the worst one. that-triggered-thereport;-and

- thelE "measured results’ and pessible"additional measured results” according to 8.4.2;

- _move al entries from “cells recently triggered” to “cells triggered” in the variable
TRIGGERED 1C EVENT




if the timer for the periodical reporting has expired:

- if thatany primary CPICH isincluded in the "célls triggered" in the variable
TRIGGERED_1C_EVENTS, and not included in the current active set:

- if "Reporting interval” for thisevent is not equal to 0, and if “Repertingnterval “ Amount of
reporting” is greater targer than "sent reports’ stored for that primary CPICH, in "cells
triggered" in the variable TRIGGERED_1C_EVENTS; and

- increment the stored counter "sent reports’ for thatall CPICH in "cell triggered” in
variable TRIGGERED _1C EVENTS;

- start atimer ferthatprimary-CPHCH-with the value of "Reporting interval” for this event;
- send ameasurement report with 1Es set as below:

- in"intra-frequency measurement event results": "Intrafrequency event identity” to
"1c" and thefirst-entry-in "cell measurement event results':

- -tothe CPICH-info-of theprimary-CPICHall entries of the variable
TRIGGERED 1C EVENT wih value of |E “sent report” smaller than val ue of

“Amount of reporting” and that are not part ofin the active set as well asthe
“primary CPICH info” of the al the primary CPICHSs in the active set for which
the measured value is worse (i.e. greater for pathloss and | ess 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” shall be ordered
according to their measured value from the best cell to the worst one. that-

triggered-therepertand

- thelE "measured results" and pessiblie-"additional measured results' according to

8.4.2;

- if “sent reports’ in variable TRIGGERED 1C EVENT is greater than “ Amount of
reporting” for all entries

- setthelE “Periodical Reporting running” in the variable TRIGGERED 1C EVENT
to FALSE and disable the timer for the periodical reporting

if "Measurement quantity” is "pathloss’ and Equation 3 below isfulfilled for aprimary CPICH, or if
"Measurement quantity” is"CPICH EC/NO" or "CPICH RSCP", and Equation 4 below isfulfilled
for aprimary CPICH:

- if that primary CPICH isincluded in the "cellstriggered” in the variable
TRIGGERED_1C_EVENTS:



- removethe entry of that primary CPICH aned-sent-reperts from "cells triggered” in the
variable TRIGGERED_1C_EVENTS;

- if noentryinthevariable TRIGGERED 1C EVENT has avalue of “sent reports’ smaller
than “Amount of reporting”:

- stop the reporting interval timers+elated-te-thatprirmary-CPHCH.

- SetthelE “Periodica reporting running” in the variable TRIGGERED 1C EVENT to
FALSE.

Equation 1 (Triggering condition for pathloss)
MuersMasHc/2

Equation 2 (Triggering condition for al the other measurement quantities)

Mue@MnastHc/2

Equation 3 (L eaving triggering condition for pathl 0ss)
‘ MM usH,./2 [= in the formula changed to >]

Equation 4 (Leaving triggering condition for al the other measurement quantities)
‘ Miewr<Mas~H,/2 [< in the formula changed to <]

The variablesin the formula are defined as follows:
Mnew IS the measurement result of the cell not included in the active set.

M nas IS the measurement result of acell in the active set.
H . isthe hysteresis parameter for the event 1c.

A

M easurement
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PCPICH 3

PCPICH 4

»

I ] R |l
Reporting Reporting Time
event 1C event 1C

Figure 63: 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 example the cells belonging to primary CPICH 1, 2 and 3 are supposed to be in the active set, but
the cell transmitting primary CPICH 4 is not (yet) in the active set.

If aprimary CPICH that is not included in the active set becomes better than aprimary CPICH that isin the
active set,-and-event 1C-has been-ordered by UTRAN  this-event shall-trigger- areport to-be sent-from-the
UE.



14.1.2.4 Reporting event 1D: Change of best cell

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

- if "Measurement quantity" is "pathloss’ and Equation 1 below is fulfilled for a primary CPICH that
isnot stored in "Best cell" in variable BEST_CELL_1D_EVENT, or if "Measurement quantity” is
"CPICH Ec/NQ" or "CPICH RSCP", and Equation 2 below is fulfilled for aprimary CPICH that is
not stored in "Best cell" in variable BEST_CELL_1D EVENT:

- if the equations have been fulfilled during thetime " Timeto trigger":

- set"best cell" inthe variable BEST_CELL_1D_EVENT to that primary CPICH that
triggered the event;

- send ameasurement report with 1ES set as bel ow:

- 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.

- thelE "measured results’ and pessiblethe | E "additional measured results' according to
8.4.2;

Upon transition to CELL_DCH the UE shall:

- set"best cell" inthe variable BEST_CELL_1D EVENT to the best cell of the primary CPICHs
included in the active set.

Equation 1 (Triggering condition for pathloss)

MyotpessMpes—Hy 12

Equation 2 (Triggering condition for al the other measurement quantities)

MuoigeMeesHa /2

The variables in the formula are defined as follows:

Mnotgest 1S the measurement result of a cell not stored in "best cell” in the variable
BEST CELL_1D EVENT.

Mges IS the measurement result of the cell stored in "best cell" in variable BEST_CELL_1D EVENT.

Hyq isthe hysteresis parameter for the event 1d.
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Figure 64: A primary CPICH becomes better than the previously best primary CPICH

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

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

- if "Measurement quantity” is "pathloss' and Equation 1 below is fulfilled for a primary CPICH, or if
"Measurement quantity” is"CPICH EC/NO" or "CPICH RSCP", and Equation 2 below isfulfilled
for aone or more primary CPICHSs do the following for each of these primary CPICHs:

- if the equations have been fulfilled during thetime"Timeto trigger”, and if that primary CPICH
is part of cells allowed to trigger the event according to "Triggering condition 2", and that
primary CPICH is not included in the "cellstriggered” in the variable
TRIGGERED_1E_EVENTS:

- include that primary CPICH in the"cells recently triggered” in the variable
TRIGGERED_1E EVENTS;

- if any primary CPICHSs are stored in the “cells recently triggered” in the variable
TRIGGERED 1E EVENT

- send ameasurement report with |1 Es set as below:

- in"intra-frequency measurement event results": "Intrafrequency event identity" to "1€" and

in "cell measurement event results' te-the CPHCH-infe-of the primnary-CPICH-that-triggered-
thereport; and

al entries of the "cells recently triggered” in the variable TRIGGERED 1E EVENT that are not

part of the active set in descending order according to the configured measurement quantity -

-~ includethisfor each le event that is triggered without a report being sent;

- thelE "measured results’ and pessiblethe | E "additional measured results' according to
8.4.2;

- _moveal entries from "cells recently triggered” to "cellstriggered” in the variable
TRIGGERED 1E EVENT




- if "Measurement quantity" is "pathloss’ and Equation 3 below is fulfilled for aprimary CPICH, or if
"Measurement quantity” is"CPICH EC/NO" or "CPICH RSCP", and Equation 4 below isfulfilled
for aprimary CPICH:

- if that primary CPICH isincluded in the "cellstriggered” in the variable
| TRIGGERED_1E_EVENTS:

- remove that primary CPICH and sent reports from "cells triggered” in the variable
| TRIGGERED_1E EVENTS.

Upon transition to CELL_DCH the UE shall:
- include the primary CPICH of all céllsin the current active set that fulfil the equations 1 or 2
according to the "Measurement quantity" of event 1einto the "cellstriggered" in the variable
| TRIGGERED_1E _EVENTS.

Equation 1 (Triggering condition for pathl 0ss)
Muer<Te ~He/2

Equation 2 (Triggering condition for all the other measurement quantities)
My +H, /2

Equation 3 (L eaving triggering condition for pathl 0ss)
‘ Mo>T,.+H,/2 [2 in the formula changed to >]

Equation 4 (Leaving triggering condition for all the other measurement quantities)
‘ o<l —H,/2[< in the formula changed to <]

The variablesin the formula are defined as follows:
Mnew 1S the measurement result of a cell that becomes better than an absolute threshold.

T4 is an absolute threshol d.
H 1 isthe hysteresis parameter for the event le.
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Figure 65: Event-triggered report when a Primary CPICH becomes better than an absolute
threshold




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

absolute threshold

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

if "Measurement quantity” is "pathloss' and Equation 1 below isfulfilled for aone or more primary
CPICH, or if "Measurement quantity" is"CPICH Ec/NO" or "CPICH RSCP", and Equation 2 below
isfulfilled for aone or more primary CPICHs do the following for each of these primary CPICHs:

- if the equations have been fulfilled during the time "Time to trigger", and if that primary CPICH
ispart of cells allowed to trigger the event according to "Triggering condition 1", and that
primary CPICH is not included in the "cells triggered” in the variable
TRIGGERED_1F EVENTS:

- includethat primary CPICH in the "cells recently triggered” in the variable
TRIGGERED_1F _EVENTS;

if any primary CPICHs are stored in the “cells recently triggered” in the variable

TRIGGERED_1F EVENT

- send ameasurement report with |1Es set as below:

- in"intra-frequency measurement event results": "Intrafrequency event identity” to " 1f"
and in "cell measurement event results' te-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 quantitythe CRPICH-irfo-of-the primary-CPRHCH-

that triggered-the report;-and

- thelE "measured results’ and pessible"additional measured results’ according to 8.4.2;

- _moveal entries from "cells recently triggered” to "cellstriggered” in the variable
TRIGGERED 1F EVENT

if "Measurement quantity” is"pathloss' and Equation 3 below isfulfilled for a primary CPICH, or if
"M easurement quantity" is"CPICH Ec/NO" or "CPICH RSCP", and Equation 4 below is fulfilled
for aprimary CPICH:

- if that primary CPICH isincluded in the "cellstriggered” in the variable
TRIGGERED_1F_EVENTS:

- remove that primary CPICH and-sentrepertsfrom "cells triggered” in the variable
TRIGGERED_1F EVENTS.

Upon transition to CELL_DCH the UE shall:

include the primary CPICH of al cellsthat fulfil the equations 1 or 2 according to the
"Measurement quantity” of event 1f into the "cellstriggered" in the variable
TRIGGERED_1F EVENTS.

Equation 1 (Triggering condition for pathl 0ss)
M2 +Hy /2

Equation 2 (Triggering condition for al the other measurement quantities)



Mei<Ty —Hy /2

Equation 3 (Leaving triggering condition for pathloss)
‘ o<1 —H,; /2[< in the formula changed to <]

Equation 4 (L eaving triggering condition for al the other measurement quantities)
‘ o> 1 TH, /2 [2 in the formula changed to >]

The variablesin the formula are defined as follows:
Myew IS the measurement result of a cell that becomes worse than an absolute threshold

Ty is an absolute threshold

H 1 isthe hysteresis parameter for the event 1f.
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Figure 66: Event-triggered report when a Primary CPICH becomes worse than an absolute
threshold



14.1.4 Event-triggered periodic intra-frequency measurement
reports (informative)

14.1.4.1 Cell addition failure (FDD only)

A

PCPICH 1
| PCPICH 2
:Reporting
range
Reporting

terminated

I S " ~\__Pe_riod'ré‘
“report
Event-triggered

PCPICH 3
report

A\

Figure 70: Periodic reporting triggered by event 1A

When acell entersthe reporting range and triggers event 1A, the UE shall transmit aMEASUREMENT
REPORT to the UTRAN and typically this may result in an update of the active set. However, in some
situations the UTRAN may be unable to add a strong cell to the active set typically due to capacity shortage
for example.
The UE shall continue reporting after theinitial report by reverting to periodical measurement reporting if
the reported cell is not added to the active set. Thisisillustrated in Figure 70. During periodic reporting the
UE shall transmit MEASUREMENT REPORT messages to the UTRAN at predefined intervals. The
reports shall include reporting information of the cellsin the current active set and of the monitored cell(s)
in the reporting range.
Event-triggered periodic measurement reporting shall be terminated if:

- thereare no longer any monitored cell(s) within the reporting range; or

- the UTRAN has added cellsto the active set so that it includes the maximum number of cells
(defined by the reporting deactivation threshold parameter), which are allowed for event 1A to be
triggered; or

- the UE has sent the maximum number of MEASUREMENT REPORT messages (defined by the
amount of reporting parameter).

The reporting period is assigned by the UTRAN (with the Reporting interval parameter). If the reporting
interval is set to zero event-triggered measurement reporting shall not be applied.



14.1.4.2 Cell replacement failure (FDD only)
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Figure 71: Periodic reporting triggered by event 1C

When a cell enters the replacement range and triggers event 1C, the UE shall transmit a MEASUREMENT
REPORT to the UTRAN and typically this may result in the replacement of the weakest active cell. If the
UTRAN is unableto replace the cell dueto for example capacity shortage, it isbeneficial to receive
continuous reportsin this case as well.
The UE shall revert to periodical measurement reporting if the UTRAN does not update the active set after
the transmission of the measurement report. Thisisillustrated in Figure 71. During periodic reporting the
UE shall transmit MEASUREMENT REPORT messages to the UTRAN at predefined intervals. The
reports shall include reporting information of the cellsin the current active set and of the monitored cell(s)
in the replacement range.
Event-triggered periodic measurement reporting shall be terminated if:

- there are no longer any monitored cell(s) within the replacement range; or

- the UTRAN has removed cdlls from the active set so that there are no longer the minimum amount
of active cellsfor event 1C to be triggered (as defined by the replacement activation threshold
parameter); or

- the UE has sent the maximum number of MEASUREMENT REPORT messages (defined by the
amount of reporting parameter).

The reporting period is assigned by the UTRAN (with the Reporting interval parameter). If the reporting
interval is set to zero, event-triggered measurement reporting shall not be applied.

14.1.5 Mechanisms available for modifying intra-frequency
measurement reporting behaviour (informative)

14.1.5.1 Hysteresis

To limit the amount of event-triggered reports, a hysteresis parameter may be connected with each
reporting event given above. The value of the hysteresisis given to the UE in the Reporting criteria field of
the Measurement Control message.

In the examplein Figure 72, the hysteresis ensures that the event 1D (FDD) or IG(TDD) (primary
CPICH(FDD)/CCPCH(TDD) 2 becomes the best cell) is not reported until the differenceis equal to the
hysteresis value. The fact that primary CPICH(FDD)/CCPCH(TDD) 1 becomes best afterwards is not
reported at all in the example since the primary CPICH(FDD)/CCPCH(TDD) 1 does not become
sufficiently better than the primary CPICH(FDD)/CCPCH(TDD) 2.
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Figure 72: Hysteresis limits the amount of measurement reports

14.1.5.2 Time-to-trigger

To limit the measurement signalling load, a time-to-trigger parameter could be connected with each
reporting event given above. The value of the time-to-trigger is given to the UE in the Reporting criteria

field of the Measurement Control message.

The effect of the time-to-trigger isthat the report istriggered only after the conditions for the event have
existed for the specified time-to-trigger. In the following FDD examplein Figure 73, the use of time-to-
trigger means that the event (primary CPICH 3 enters the reporting range) is not reported until is has been
within the range for the time given by the time-to-trigger parameter.
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Figure 73: Time-to-trigger limits the amount of measurement reports

In the following TDD examplein Figure 74, the use of time-to-trigger means that the event (Timeslot ISCP
upon certain threshold) is not reported until it has been upon the threshold for the time given by the time-to
trigger parameter.
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Figure 74: Time-to-trigger limits the amount of measurement reports

NOTE: Thetime-to-trigger could be combined with hysteresis, i.e. ahysteresis value is added to the
measurement quantity before evaluating if the time-to-trigger timer should be started.

14.1.5.3 Cell individual offsets

For each cdll that is monitored, an offset can be assigned with inband signalling. The offset can be either
positive or negative. The offset is added to the measurement quantity before the UE evaluatesif an event
has occurred. The UE receivesthe cell individual offsets for each primary CPICH(FDD)/CCPCH(TDD) in
the |E “Cell individual offset” included in the |E “ Cell info” associated with each measurement object-field-
of included in the MEASUREMENT CONTROL message.

For the FDD example, in Figure 75, since an offset is added to primary CPICH 3, it isthe dotted curve that
isused to evaluate if an event occurs. Hence, this means that measurement reports from UE to UTRAN are
triggered when primary CPICH plus the corresponding offset, i.e. the dotted curve, leaves and entersthe
reporting range and when it gets better than primary CPICH 1 (if these events have been ordered by
UTRAN). This offset mechanism provides the network with an efficient tool to change the reporting of an
individual primary CPICH.

By applying a positive offset, asin Figure 75, the UE will send measurement reports asif the primary
CPICH isoffset x dB better than what it redlly is. This could be useful if the operator knows that a specific
cell isinteresting to monitor more carefully, even though it is not so good for the moment. In the example
in Figure 75, the operator might know by experience that in this area primary CPICH 3 can become good
very quickly (e.g. dueto street corners) and therefore that it is worth reporting more intensively. Depending
on the implemented handover evaluation algorithm, this may result in the cell with primary CPICH 3 being
included in the active set earlier than would have been the case without the positive offset.
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Figure 75: A positive offset is applied to primary CPICH 3 before event evaluation in the UE

For the TDD example, in Figure 76, an offset is added to primary CCPCH2, it isthe dotted curvethat is
used to evaluate if the primary CCPCH2 becomes better than primary CCPCH1 (ordered by the UTRAN).
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Figure 76: A positive offset is applied to primary CCPCH 2

Correspondingly, the operator can choose to apply a negative offset to a primary CCPCH. Then the
reporting on that primary CCPCH islimited and the corresponding cell may be, at |east temporarily
excluded from the active set or as atarget cell for handover.

The cell individua offset can be seen as atool to move the cell border. It isimportant to note that the offset
is added before triggering events, i.e. the offset is added by the UE before evaluating if a measurement
report should be sent as opposed to offsets that are applied in the network and used for the actual handover
evaluation.

14.1.5.4 Forbid a Primary CPICH to affect the reporting range (FDD only)

The reporting range affects the reporting events 1A and 1B presented above. The reporting range is defined
as afunction of al the Primary CPICHs in the active set (see 14.1.2.1 and 14.1.2.2). If the parameter W is
set to 0, the reporting range is defined rel ative to the best Primary CPICH. However, there could be cases
where it is good to forbid a specific Primary CPICH to affect the reporting range. For examplein Figure 77
the network has requested the UE to not let Primary CPICH 3 affect the reporting range. This mechanism



could be effective if the operator knows by experience that the quality of Primary CPICH 3 is very unstable
in aspecific area and therefore should not affect the reporting of the other Primary CPICHs.
The UE shall ignore that a Primary CPICH is forbidden to affect the reporting range if al of the following

conditions are fulfilled:
- the Primary CPICH isincluded in active set; and

- dl cdlsinactive set are defined as Primary CPICHSs forbidden to affect the reporting range.
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Figure 77: Primary CPICH 3 is forbidden to affect the reporting range

14.1.6 Report quantities_in intra-frequency measurements

The guantities that the UE shall report to UTRAN when the event is triggered for an intra-frequency
measurement are given by the “ Intra-frequency reporting quantity” |E stored for this measurement and can

be the following:
1 SFN-SFN observed time difference

2  Cdll synchronisation information

3 Cell Identity
4 Downlink E/N, (FDD).

5 Downlink path loss.

For FDD:
Pathlossin dB = Primary CPICH Tx power - CPICH RSCP.

For Primary CPICH Tx power the |E "Primary CPICH Tx power" shall be used. The unit is
dBm.

CPICH RSCP s the result of the CPICH RSCP measurement. The unit is dBm.

For TDD:
Pathlossin dB = Primary CCPCH TX power - Primary CCPCH RSCP.




For Primary CCPCH TX power the |E "Primary CCPCH TX Power" shall be used. The unitis
dBm.

Primary CCPCH RSCP isthe result of the Primary CCPCH RSCP measurement. The unitis
dBm.

If necessary Pathloss shall be rounded up to the next higher integer.
Results higher than 158 shall be reported as 158.
Results lower than 46 shall be reported as 46.
5 Downlink received signal code power (RSCP) after despreading (of aprimary CPICH for FDD,
and of aprimary CCPCH for TDD).

6 ISCP measured on Timeslot basis. (TDD)

7 Proposed TGSN (TDD)

A description of those values can be found in [7] and [8].
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