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8.4
Measurement procedures

The UE measurements are grouped into 6 different categories, according to what the UE should measure.

The different types of measurements are:

-
Intra-frequency measurements: measurements on downlink physical channels at the same frequency as the active set. Detailed description is found in subclause 14.1.

-
Inter-frequency measurements: measurements on downlink physical channels at frequencies that differ from the frequency of the active set. Detailed description is found in subclause 14.2.

-
Inter-RAT measurements: measurements on downlink physical channels belonging to another radio access technology than UTRAN, e.g. PDC or GSM. Detailed description is found in subclause 14.3.

-
Traffic volume measurements: measurements on uplink traffic volume. Detailed description is found in subclause 14.4.

-
Quality measurements: Measurements of quality parameters, e.g. downlink transport block error rate. Detailed description is found in subclause 14.5

-
Internal measurements: Measurements of UE transmission power and UE received signal level. Detailed description is found in subclause 14.6.

-
UE positioning measurements: Measurements of UE position. Detailed description is found in subclause 14.7.
The UE shall support a number of measurements running in parallel [Reference 25.133 for the number of measurements to be supported.]. The UE shall also support that each measurement is controlled and reported independently of every other measurement.

Cells that the UE is monitoring (e.g. for handover measurements) are grouped in the UE into three different categories:

1.
Cells, which belong to the active set. User information is sent from all these cells and they are simultaneously demodulated and coherently combined. In FDD, these cells are involved in soft handover. In TDD the active set always comprises of one cell only.

2.
Cells, which are not included in the active set, but are monitored according to a neighbour list assigned by the UTRAN belong to the monitored set. [It is not clear from this bullet whether the neighbour list can include active set cells or whether the monitored set and neighbour list are synonymous]
3.
Cells detected by the UE, which are neither included in the active set nor in the monitored set, belong to the detected set.  Reporting of intra-frequency measurements of the detected set is required only of UEs in CELL_DCH state. 

UTRAN may control a measurement in the UE either by broadcast system information and/or by transmitting a MEASUREMENT CONTROL message. The latter message includes the following measurement control information:

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

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

3.
Measurement command: One out of three different measurement commands.

-
Setup: Setup a new measurement. 

-
Modify: Modify a previously defined measurement, e.g. to change the reporting criteria.

-
Release: Stop a measurement and clear all information in the UE that are related to that measurement.

4.
Measurement objects: The objects the UE shall measure, and corresponding object information (for example a neighbour cell list).

5.
Measurement quantity: The quantity the UE shall measure. This also includes the filtering of the measurements. (for example CPICH Ec/N0)

6.
Reporting quantities: The quantities the UE shall include in the report in addition to the quantities that are mandatory to report for the specific event.
7.
Measurement reporting criteria: The triggering of the measurement report, e.g. periodical or event-triggered reporting.

8.
Reporting mode: This specifies whether the UE shall transmit the measurement report using AM or UM RLC.
[Measurement validity should be added to this list]

[Additional measurment identities should be added to this list]
All these measurement parameters depend on the measurement type and are described in more detail in clause 14.

When the reporting criteria are fulfilled, i.e. a specified event occurred or the time since last report indicated for periodical reporting has elapsed, the UE shall send a MEASUREMENT REPORT message to UTRAN.

In CELL_FACH, CELL_PCH or URA_PCH state, the UE shall perform measurements according to the measurement control information included in System Information Block Type 12, which is transmitted on the BCCH. If System Information Block Type 12 is not transmitted in the cell, as indicated by the IE "SIB12 Indicator" contained in System Information Block Type 11, it shall perform measurements according to the measurement control information included in System Information Block Type 11, transmitted on the BCCH.

In CELL_DCH state, UTRAN may request the UE to report intra-frequency, inter-frequency and inter-RAT measurements. The UE may also be requested by the UTRAN to report cells from the detected set.. The triggering event for the UE to send a MEASUREMENT REPORT message for a detected set is defined in measurement events 1A and 1E in clause 14. 

In order to receive information for the immediate establishment of macrodiversity (FDD) or to support the DCA algorithm (TDD), the UTRAN may also indicate to the UE in System Information Block Type 11 or System Information Block Type 12, to append radio link related measurement reports to the following messages when they are sent on common transport channels (i.e., RACH, CPCH): [It is not clear under what conditions measurement reports on the RACH are activated. There are 2 optional IEs  relating to RACH reporting. Are they both required? How should the UE behave if only one is included?]
-
RRC CONNECTION REQUEST message sent to establish an RRC connection;

-
INITIAL DIRECT TRANSFER message sent uplink to establish a signalling connection;
[Is Uplink Direct Transfer needed also?] 
-
CELL UPDATE message sent to respond to a UTRAN originated page [Are other cell update causes needed here as well?];

-
MEASUREMENT REPORT message sent to report uplink traffic volume;

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

8.4.1
Measurement control
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Figure 56: Measurement Control, normal case


[image: image2.wmf]UE

UTRAN

MEASUREMENT CONTROL

MEASUREMENT CONTROL FAILURE


Figure 57: Measurement Control, failure case
8.4.1.1
General

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

8.4.1.2
Initiation

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

The UTRAN should take the UE capabilities into account when a measurement is assigned to the UE.

When a new measurement is initiated, UTRAN should set the IE "Measurement identity" to a value, which is not used for other measurements. UTRAN may use several "Measurement identity" for the same "Measurement type". In case of setting several "Measurement identity" within a same "Measurement type", "Measurement object" can be set differently for each measurement with different "Measurement identity ". If no "Measurement object" is indicated for additional measurement within a same "Measurement type" in case of "Measurement type" = "Intra-frequency", it implies that only active set cells are the "Measurement objects" [This sentence is very unclear. In what sense is term 'additional' used in this sentence? It would be more appropriate for this text specifying how the UE should interpet the IEs to be in the 'reception by UE' section].
When a current measurement is modified or released, UTRAN should set the IE "Measurement identity" to a value, which is used for the measurement being modified or released. In case of modifying IEs within a "Measurement identity", it is not needed for UTRAN to indicate the IEs other than modifying IEs, and the UE continues to use the current values of the IEs which are not modified.
8.4.1.3
Reception of MEASUREMENT CONTROL by the UE

Upon reception of a MEASUREMENT CONTROL message the UE shall perform actions specified in subclause 8.6 unless otherwise specified below. 
What happens if optional IE reporting criteria is not included in intra frequency measurement (10.3.7.36). How should the UE interpet this?
The UE shall:

-
read the IE "Measurement command";

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

-
store this measurement in the variable MEASUREMENT_IDENTITY according to the IE "measurement identity"; [This bullet implies that everything from the measurement command message should be stored. The next bullet states that some particular IE from the measurement command message should be stored. Are both bullets necessary?]
-
store into the variable MEASUREMENT_IDENTITY the control information defined by IE "Measurement object", the IE "Measurement quantity", the IE "Reporting quantity", the IE "Measurement reporting criteria", the IE "Measurement validity", the IE "Reporting mode" and if present all IEs "Additional measurement identity", which are valid for this measurement type; and [Some of these IEs do not exist in the message. Also some of these IEs are optional. How should the UE behave if they are not included?]
-
for measurement types "inter-RAT measurement" or "inter-frequency measurement":

-
begin measurements according to the stored control information for this measurement identity optionally with the use of compressed mode if at least one compressed mode pattern sequence is simultaneously activated with inclusion of the IE "DPCH compressed mode status info"; or 

[This bullet does not clearly state that, according to the UE capabilities, some UEs may not require compressed mode in order to perform the measurements. This UE should begin the measurements immediately.]

[The phrase 'if at least one' suggests that any compressed mode pattern is suitable for the measurements but this is not necessarily the case. It would be better to say 'if a compressed mode pattern with a matching measurement purpose is simultaneously actiuvated'. Also some measurments on GSM require more than one compressed mode pattern.]

[It should be clearly stated that when there is no suitable compressed mode pattern activated then the measurement must remain stored for when sucha pattern is present] 
-
for any other measurement type:

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

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

-
retrieve the stored measurement information in variable MEASUREMENT_IDENTITY associated with the identity indicated by the IE "measurement identity";

-
if any of IE "measurement quantity", IE "reporting quantity", IE "measurement reporting criteria", IE "measurement validity", IE "reporting mode" or IE "Additional measurement identity" are present in the MEASUREMENT CONTROL message, the control information defined by these IEs shall replace the corresponding stored information in variable MEASUREMENT_IDENTITY; [This bullet suggests that the measurements object can not be change by a modify command - is this correct? As for the setup case, some of these IEs do not actually exist in the message]
-
store the new set of IEs and associate them with the measurement identity [the previous bullet stated that the UE should replace the IEs. Is this bullet reallt necessary?];

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

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

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

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

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

-
activate the pattern sequence stored in the variable TGPS_IDENTITY corresponding to each IE "TGPSI" for which the "TGPS status flag" is set to "activate" and begin the inter-frequency and/or inter-RAT measurements corresponding to the pattern sequence measurement purpose of each activated pattern sequence; 

-
deactivate the pattern sequence stored in variable TGPS_IDENTITY corresponding to each IE "TGPSI" for which the "TGPS status flag" is set to "deactivate" and terminate the inter-frequency and/or inter-RAT measurements corresponding to the pattern sequence measurement purpose of each deactivated pattern sequence;

-
clear the entry for the MEASUREMENT CONTROL message in the table "Accepted transactions" in the variable TRANSACTIONS. [indentation is incorrect]
-
and the procedure ends.

8.4.1.4
Unsupported measurement in the UE

If UTRAN instructs the UE to perform a measurement that is not supported by the UE[what is the defintion of unsupported measurment. Can we refer to 25.133?], the UE shall:

-
retain the measurement configuration that was valid before the MEASUREMENT CONTROL message was received;

-
transmit a MEASUREMENT CONTROL FAILURE message on the DCCH using AM RLC [move this bullet to the end of the section];

-
set the IE "RRC transaction identifier" in the MEASUREMENT CONTROL FAILURE message to the value of "RRC transaction identifier" in the entry for the MEASUREMENT CONTROL message in the table "Accepted transactions" in the variable TRANSACTIONS; and

-
clear that entry.

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

-
submit the MEASUREMENT CONTROL FAILURE message to lower layers for transmission on the DCCH using AM RLC: [remove the indentation from the next two bullets]
-
continue normal operation as if the invalid MEASUREMENT CONTROL message has not been received 
-
and the procedure ends.

8.4.1.5
Invalid MEASUREMENT CONTROL message

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

-
transmit a MEASUREMENT CONTROL FAILURE message on the uplink DCCH using AM RLC;[move this bullet to the end of the section]
-
set the IE "RRC transaction identifier" in the MEASUREMENT CONTROL FAILURE message to the value of "RRC transaction identifier" in the entry for the MEASUREMENT CONTROL message in the table "Rejected transactions" in the variable TRANSACTIONS; and

-
clear that entry.

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

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

-
submit the MEASUREMENT CONTROL FAILURE message to lower layers for transmission on the DCCH using AM RLC: [remove the indentation of following bullet] 
-
resume normal operation as if the invalid MEASUREMENT CONTROL message has not been received and the procedure ends.

8.4.1.6
Measurements after transition from CELL_DCH to CELL_FACH state

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

8.4.1.6.1
Intra-frequency measurement 
[This section would be clearer as a bullet list of actions]
The UE shall stop intra-frequency type measurement reporting assigned in a MEASUREMENT CONTROL message. 

After transition to CELL_FACH state, the UE shall begin monitoring neighbouring cells listed in the "intra-frequency cell info" received in "System Information Block type 12" (or "System Information Block type 11").

If the UE has no previously assigned, valid intra-frequency measurement for CELL_DCH state, the UE shall store "intra-frequency measurement reporting criteria", from "System Information Block type 12" (or "System Information Block type 11"), for use after a subsequent transition to CELL_DCH state. 

If the UE receives the "Intra-frequency reporting quantity for RACH Reporting" and "Maximum number of Reported cells on RACH" IEs from "System Information Block type 12" (or "System Information Block type 11"), the UE use shall this information for reporting measured results in RACH messages.

8.4.1.6.2
Inter-frequency measurement 

The UE shall stop the inter-frequency type measurement reporting assigned in a MEASUREMENT CONTROL message. 

After transition to CELL_FACH state, the UE shall begin monitoring neighbouring cells listed in the "inter-frequency cell info" received in "System Information Block type 12" (or "System Information Block type 11").

The UE shall not measure on other frequencies except at the measurement occasions given in subclause 8.5.11.[This is dependant on UE capabilities. The UE may have the capability to measure on other frequencies at any time without impacting FACH reception]
8.4.1.6.3
Inter-RAT measurement 

The UE shall stop the inter-RAT type measurement reporting assigned in a MEASUREMENT CONTROL message. 

After transition to CELL_FACH state, the UE shall begin monitoring neighbouring cells listed in the "inter-RAT" cell info" received in "System Information Block type 12" (or "System Information Block type 11").

The UE shall not measure on other systems except at the measurement occasions given in subclause 8.5.11. [This is dependant on UE capabilities. The UE may have the capability to measure on other RATs at any time without impacting FACH reception]

8.4.1.6.4
Quality measurement 

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

-
stop quality type measurement reporting;

-
[it would be simpler if this bullet just said delete - it does not add anything to say retrieve and delete] retrieve each set of measurement control information of measurement type "quality" stored in the variable MEASUREMENT_IDENTITY and delete all control information associated to the measurement identity.

8.4.1.6.5
UE internal measurement 

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

-
stop UE internal measurement type measurement reporting; 

-
[it would be simpler if this bullet just said delete - it does not add anything to say retrieve and delete] retrieve each set of measurement control information of measurement type "UE internal" stored in the variable MEASUREMENT_IDENTITY and delete all control information associated to the measurement identity. 

8.4.1.6.6
Traffic volume measurement 

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

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

-
if the optional IE "measurement validity" for this measurement has not been included:

-
delete the measurement associated with the variable MEASUREMENT_IDENTITY.

-
if the IE "measurement validity" for the measurement has been included, and the IE "UE state" has been assigned to value "CELL_DCH":

-
stop measurement reporting;

-
save the measurement associated with the variable MEASUREMENT_IDENTITY to be used after the next transition to CELL_DCH state.

-
[incorrect indentation] if the IE "measurement validity" for the measurement has been included, and the IE "UE state" has been assigned to value "all states":

-
continue measurement reporting. 

-
if the UE has previously stored a measurement, for which the IE "measurement validity" has been included and for which the IE "UE state" has been assigned to value "all states except CELL_DCH":

-
resume this measurement and associated reporting.

-
If no traffic volume type measurement has been assigned to the UE with a MEASUREMENT CONTROL message when transiting to CELL_FACH state:

-
monitor the BCH in order to receive "System Information Block type 11". Upon reception of "System Information Block Type 11": [it is not clearly stated that the UE should use this info if SIB12 is not transmitted and not use it if it is transmitted]
-
read the IE "Traffic volume measurement system information" and store the measurement control information in variable MEASUREMENT_IDENTITY;

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

-
if the "System Information Block type 12" is transmitted in the cell, monitor the BCH in order to receive "System Information Block type 12". Upon reception of "System Information Block type 12":

-
read the IE "Traffic volume measurement system information", and update the measurement control information in variable MEASUREMENT_IDENTITY;

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

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

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

-
refrain from updating the traffic volume measurement control information associated with this measurement identity from SIB 11 or 12 until the UTRAN explicitly releases this measurement with another MEASUREMENT CONTROL message.

NOTE:
The UE may receive " System Information Block type 12" before " System Information Block type 11" and can store received information before receiving " System Information Block type 11". However, the UE shall not apply any information received System Information Block type 12 before having received information from " System Information Block type 11". [Why is this the case. Is it to cover the situation when the BCH is being reconfigured? Probably better to be in section 8.1.1 rather than a note here.]
8.4.1.7
Measurements after transition from CELL_FACH to CELL_DCH state

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

8.4.1.7.1
Intra-frequency measurement

If the UE has previously [this needs to be more precise. The intention is to refer to the most recent time that the UE was in Cell_DCH whereas previously can imply at any previous time]in CELL_DCH state stored an intra-frequency measurement, for which the IE "measurement validity" has been assigned the value "resume" and for which the IE "UE state for reporting" has been assigned the value "CELL_DCH", the UE shall resume this measurement and associated reporting [Measurement validity no longer has the value ‘resume’ but on the state for reporting]. If the UE has performed cell reselection while out of CELL_DCH state, the UE shall not resume the measurement.

If the UE has no previously assigned intra-frequency measurement, it shall continue monitoring the list of neighbouring cells assigned in the IE "intra-frequency cell info" in "System Information Block type 12" (or "System Information Block type 11"). If the IE "intra-frequency measurement reporting criteria" IE was included in "System Information Block type 12" (or "System Information Block type 11"), the UE shall send the MEASUREMENT REPORT message when reporting criteria are fulfilled. When the UE receives a MEASUREMENT CONTROL message including an intra-frequency measurement type assignment, the UE shall stop monitoring and measurement reporting for the list of neighbouring cells assigned in the "intra-frequency cell info" IE in "System Information Block type 12" (or "System Information Block type 11"). If the reporting criteria is included in the MEASUREMENT CONTROL message, the UE shall replace the measurement reporting criteria received in "System Information Block type 12" (or "System Information Block type 11") with the new information received in the MEASUREMENT CONTROL message.

8.4.1.7.2
Inter-frequency measurement

The UE shall stop monitoring the list of neighbouring cells assigned in the "inter-frequency cell info" IE in "System Information Block type 12" (or "System Information Block type 11"). If the UE has previously stored an inter-frequency measurement, for which the IE "measurement validity" has been assigned the value "resume" and for which the IE "UE state for reporting" has been assigned the value "CELL_DCH", the UE shall resume this measurement and associated reporting. [Measurement validity no longer has the value ‘resume’ but on the state for reporting]
8.4.1.7.3
Inter-RAT measurement

The UE shall stop monitoring the list of neighbouring cells assigned in the "inter-frequency system info" IE in "System Information Block type 12" (or "System Information Block type 11"). If the UE has previously stored an inter-RAT measurement, for which the IE "measurement validity" has been assigned the value "resume" and for which the IE "UE state for reporting" has been assigned the value "CELL_DCH", the UE shall resume this measurement and associated reporting. [Measurement validity no longer has the value ‘resume’ but on the state for reporting]
8.4.1.7.4
Traffic volume measurement 

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

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

-
if the optional IE "measurement validity" for this measurement has not been included:

-
delete the measurement associated with the variable MEASUREMENT_IDENTITY.

-
if the IE "measurement validity" for the measurement has been included, and the IE "UE state" has been assigned to value "CELL_FACH":

-
stop measurement reporting and save the measurement associated with the variable MEASUREMENT_IDENTITY to be used after the next transition to CELL_FACH state.

-
if the IE "measurement validity" for the measurement has been included, and the IE "UE state" has been assigned to value "all states":

-
continue measurement reporting. 

-
if the IE "measurement validity" has been included and the IE "UE state" has been assigned to value "CELL_DCH":

-
resume this measurement and associated reporting.

-
if no traffic volume type measurement has been assigned to the UE with a MEASUREMENT CONTROL message when transiting to CELL_DCH state:

-
continue any ongoing traffic volume type measurement, assigned in " System Information Block type 11" ( or " System Information Block type 12 if transmitted in the cell);

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

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

8.4.1.8
Measurements after transition from idle mode to CELL_DCH state

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

8.4.1.8.1
Intra-frequency measurement 

The UE shall continue monitoring the list of neighbouring cells assigned in the "intra-frequency cell info" IE in " System Information Block type 12" (or " System Information Block type 11"). If the "intra-frequency measurement reporting criteria" IE was included in " System Information Block type 12" (or " System Information Block type 11"), the UE shall send the MEASUREMENT REPORT message when reporting criteria are fulfilled. 

When the UE receives a MEASUREMENT CONTROL message including an intra-frequency measurement type assignment, the UE shall stop monitoring and measurement reporting for the list of neighbouring cells assigned in the "intra-frequency cell info" IE in " System Information Block type 12" (or " System Information Block type 11"). If the reporting criteria is included in the MEASUREMENT CONTROL message, the UE shall replace the measurement reporting criteria received in " System Information Block type 12" (or " System Information Block type 11") with the new information received in the MEASUREMENT CONTROL message.

8.4.1.8.2
Inter-frequency measurement 

The UE shall stop monitoring the list of neighbouring cells assigned in the "inter-frequency cell info" IE in " System Information Block type 12" (or "System Information Block type 11").

8.4.1.8.3
Inter-RAT measurement 

The UE shall stop monitoring the list of neighbouring cells assigned in the "inter-frequency system info" IE in "System Information Block type 12" (or "System Information Block type 11").

8.4.1.8.4
Traffic volume measurement 

Upon transition from idle mode to CELL_DCH state, the UE shall:
-
begin a traffic volume type measurement, assigned in "System Information Block type 11" (or "System Information Block type 12" if transmitted in the cell).

8.4.1.9
Measurements after transition from idle mode to CELL_FACH state

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

8.4.1.9.1
Intra-frequency measurement 

The UE shall begin monitoring neighbouring cells listed in the "intra-frequency cell info" received in "System Information Block type 12" (or "System Information Block type 11").

If the UE receives "intra-frequency measurement reporting criteria", from "System Information Block type 12 " (or "System Information Block type 11"), the UE shall store this information to use after a subsequent transition to CELL_DCH state.

If the UE receives the IEs "Intra-frequency reporting quantity for RACH Reporting" and "Maximum number of Reported cells on RACH" from "System Information Block type 12" (or "System Information Block type 11"), the UE shall use this information for reporting measured results in RACH messages.

8.4.1.9.2
Inter-frequency measurement 

The UE shall begin monitoring neighbouring cells listed in the "inter-frequency cell info" received in "System Information Block type 12" (or "System Information Block type 11").

The UE shall not measure on other frequencies except at the measurement occasions given in subclause 8.5.11.[Some UEs may have the capability to make measurements without affecting the FACH reception. The UEs can measure at any time]
8.4.1.9.3
Inter-RAT measurement 

The UE shall begin monitoring neighbouring cells listed in the "inter-RAT" cell info" received in "System Information Block type 12" (or "System Information Block type 11").

The UE shall not measure on other systems except at the measurement occasions given in subclause 8.5.11. [Some UEs may have the capability to make measurements without affecting the FACH reception. The UEs can measure at any time]

8.4.1.9.4
Traffic volume measurement

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

-
monitor the BCH in order to receive "System Information Block type 11". Upon reception of " System Information Block type 11":

-
read the IE "Traffic volume measurement system information" and store the measurement control information in variable MEASUREMENT_IDENTITY;

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

-
if the "System Information Block type 12" is transmitted in the cell:

-
monitor the BCH in order to receive "System Information Block type 12". Upon reception of " System Information Block type 12":

-
read the IE "Traffic volume measurement system information", and update the measurement control information in variable MEASUREMENT_IDENTITY;

-
continue traffic volume measurement reporting according to the updated information.

8.4.1.10
Measurements when measurement object is no longer valid

8.4.1.10.1
Traffic volume measurement

If UE is no longer using the transport channel that is specified in "traffic volume measurement object", UE shall ignore any measurements that are assigned to that transport channel. If none of the transport channels that are specified in "traffic volume measurement object" is being used, UE shall delete all measurement control information associated with that particular measurement and its measurement ID.

8.4.2
Measurement report
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Figure 58: Measurement report, normal case

8.4.2.1
General

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

8.4.2.2
Initiation

In CELL_DCH state, the UE shall transmit a MEASUREMENT REPORT message on the uplink DCCH when the reporting criteria stored in variable MEASUREMENT_IDENTITY are met for any ongoing measurements that are being performed in the UE.

In CELL_FACH state, the UE shall transmit a MEASUREMENT REPORT message on the uplink DCCH when the reporting criteria stored in variable MEASUREMENT_IDENTITY are met for any ongoing traffic volume measurement which is being performed in the UE.

In TDD, f the Radio Bearer associated with the MEASUREMENT_IDENTITY fulfilling the reporting criteria for an ongoing traffic volume measurement is mapped on transport channel of type USCH, the UE shall initiate the "PUSCH CAPACITY REQUEST" procedure instead of transmitting a MEASUREMENT REPORT
In CELL_PCH or URA_PCH state, the UE shall first perform the cell update procedure according to subclause 8.3.1, using the cause "uplink data transmission", in order to transit to CELL_FACH state and then transmit a MEASUREMENT REPORT message on the uplink DCCH when the reporting criteria stored in variable MEASUREMENT_IDENTITY are fulfilled for an ongoing traffic volume measurement which is being performed in the UE.

The reporting criteria are fulfilled if either:

-
the time period indicated in the stored IE "Periodical reporting" has elapsed for a given measurement that was either initiated or since the last measurement report related to this measurement was transmitted; or [this contradicts 8.6.7.8. The text here implies that the timer is started when the measurement control message has been received. In 8.6.7.8 the text implies that the timer is started are the first measurment has been completed according to requirements in 25.133]
-
an event in stored IE "Measurement reporting criteria" was triggered. Events and triggering of reports for different measurement types are described in detail in clause 14.

The UE shall transmit the MEASUREMENT REPORT message using either AM or UM RLC according to the stored IE "measurement reporting mode" associated with the measurement identity that triggered the report.[move to the end of the section]
For the measurement, which triggered the MEASUREMENT REPORT message, the UE shall:

-
Set the IE "measurement identity" to the measurement identity which is associated with that measurement in variable MEASUREMENT_IDENTITY.

-
Set the IE "measured results" to include measurements according to the IE "reporting quantity" of that measurement stored in variable MEASUREMENT_IDENTITY.

-
Set the IE "Measured results" in the IE "Additional measured results" according to the IE "reporting quantity" for all measurements associated with the measurement identities included in the IE "additional measurements" stored in variable MEASUREMENT_IDENTITY of the measurement that triggered the measurement report. If more than one additional measured results are to be included, the UE shall sort them in ascending order according to their IE "measurement identity" in the MEASUREMENT REPORT message.

If the MEASUREMENT REPORT message was triggered by an event (i.e. not a periodical report), the UE shall:

-
Set the measurement event results according to the event that triggered the report.

8.4.3
Assistance Data Delivery
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Figure 59 Assistance Data Delivery

8.4.3.1
General

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

8.4.3.2
Initiation

The UTRAN may deliver UP related assistance data with a ASSISTANCE DATA DELIVERY message, which is transmitted on the downlink DCCH using AM RLC if RNC is requested to do so by the CN.

8.4.3.3
Reception of ASSISTANCE DATA DELIVERY message by the UE

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

-
if IE "UP OTDOA assistance data" is included:

-
store the OTDOA assistance data

-
if IE "UP GPS assistance data" is included:

-
store the GPS assistance data

8.4.3.4
Invalid ASSISTANCE DATA DELIVERY message

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

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

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

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

-
resume normal operation as if the invalid ASSISTANCE DATA DELIVERY message has not been received.

8.6.7
Measurement information elements

8.6.7.1
Measurement validity

[Why is this here rather than in the measurement procedure section, or should we remove what is in 8.4]

If the optional IE "measurement validity" for a given measurement has not been included in measurement control information, the UE shall delete the measurement associated with the variable MEASUREMENT IDENTITY after the UE makes a transition to a new state. 

If the IE "measurement validity" for this measurement has been included in measurement control information, the UE shall save the measurement associated with the variable MEASUREMENT IDENTITY. The IE "UE state" defines the scope of performing the measurement.

If the "UE state" is defined as "all states", the UE shall continue the measurement after making a transition to a new state. This scope is assigned only for traffic volume type measurements and can only be applied by the UE if the IE "measurement object" has not been included in measurement control information. If the IE "measurement object" has been included in measurement control information, the UE shall not save the measurement control information in variable MEASUREMENT IDENTITY, but shall send a MEASUREMENT CONTROL FAILURE message to the UTRAN with failure cause "incomplete configuration". [The sending of this message should be specified in section 8]
If the "UE state" is defined as "all states except CELL_DCH", the UE shall store the measurement to be resumed after a subsequent transition from CELL_DCH state to any of the other states in connected mode. This scope is assigned only for traffic volume type measurements.

If the "UE state" is defined as "CELL_DCH", the UE shall store the measurement to be resumed after a subsequent transition to CELL_DCH state. After cell re-selection, the UE shall delete any ongoing intra-frequency or inter-frequency and inter-RAT type measurement associated with the variable MEASUREMENT IDENTITY. Other measurement types shall, however, be continued regardless of cell reselection.

8.6.7.2
Filter coefficient

If the IE "Filter coefficient" is received the UE shall apply filtering of the measurements for that measurement quantity according to the formula below. This filtering shall be performed by the UE before UE event evaluation. The UE shall also filter the measurements reported in the IE "Measured results" or the IE "Measurement results on RACH". The filtering shall not be performed for cell-reselection in connected or idle mode.

The filtering shall be performed according to the following formula.
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The variables in the formula are defined as follows:

Fn is the updated filtered measurement result

Fn-1 is the old filtered measurement result

Mn is the latest received measurement result from physical layer measurements, the unit used for Mn is the same unit as the reported unit in the MEASUREMENT REPORT message or the unit used in the event evaluation.

a = 1/2(k/2), where k is the parameter received in the IE "Filter coefficient".

NOTE:
if a is set to 1 that will mean no layer 3 filtering.

In order to initialise the averaging filter, F0 is set to M1 when the first measurement result from the physical layer measurement is received.

The physical layer measurement results are sampled once every measurement period. The measurement period and the accuracy for a certain measurement is defined in 3GPP TS 25.133.

8.6.7.3
Intra-frequency/Inter-frequency/Inter-RAT cell info list
If 
-
IE "Intra-frequency cell info list" is received and, 
-
"Removed intra-frequency cells" or/and,

-
"New intra-frequency cells" is present in the received IE, 

Or, 

-
IE "Inter-frequency cell info list" is received and, 
-
"Removed inter-frequency cells" or/and, 
-
"New inter-frequency cells" is present in the received IE, 

Or, 

-
IE "Inter-RAT cell info list" is received and,

-
"Removed inter-RAT cells" or/and,

-
"New inter-RAT cells" is present in the received IE 

the UE shall update measurement objects for that measurement accordingly. 

If:

-
IE "Intra-frequency cell info list" is included, but 
-
neither "Removed intra-frequency cells" nor "New intra-frequency cells" is included, 
Or, 

· If IE "Inter-frequency cell info list" is included, but 
-
neither "Removed inter-frequency cells" nor "New inter-frequency cells" is included, 
Or, 

· If IE "Inter-RAT cell info list" is included, but 
-
neither "Removed inter-RAT cells" nor "New inter-RAT cells" is included, 
the UE shall not change the information on that measurement object. (This case is applied only when Measurement Command is set to "Modify".)

If one of these IEs is not received, UE shall re-order the same measurement type using the measurement ID in ascending order, and use the preceding measurement ID's measurement object information. (For example, suppose UE is assigned 3 measurement IDs (suppose they were ID10, 11, and 15) for intra-frequency measurement, and UE did not receive "Intra-frequency cell info" for Measurement ID 15. When performing the measurement assigned with 15, UE shall use the measurement object information associated with Measurement ID 11).

8.6.7.4 
Intra-frequency measurement quantity
[Conditions under which the UE sends a Measurement Control Failure message should be placed in section 8.4]
If the IE "Intra-frequency measurement quantity" is received, the UE shall:

-
check the parameter "Measurement quantity"; and

-
if the measurement quantity is set to "pathloss":

-
check whether the parameter "Primary CPICH Tx power" has been included for every intra-frequency cell in the IE "cell info" stored in variable MEASUREMENT_IDENTITY; and

-
if the parameter " Primary CPICH Tx power" is missing from any cell in the intra-frequency cell info list:

-
send to the UTRAN a MEASUREMENT CONTROL FAILURE message with the "Failure cause "parameter set to "Configuration incomplete".

8.6.7.5
Inter-RAT measurement quantity

[Conditions under which the UE sends a Measurement Control Failure message should be placed in section 8.4]

If the IE "Inter-RAT measurement quantity" is received and CHOICE system is GSM, the UE shall:

-
check the IE "BSIC verification required".

-
if IE "BSIC verification required" is set to "required", for cells that match any of the BCCH ARFCN and BSIC combinations in the list of inter-RAT cells that the UE has received in IE "Inter-RAT cell info list", and that has a "verified" BSIC:

-
report measurement quantities according to IE "inter-RAT reporting quantity";
-
trigger inter-RAT events according to IE "inter-RAT measurement reporting criteria".

-
if IE "BSIC verification required" is set to "not required", for cells that match any of the BCCH ARFCN in the list of inter-RAT cells that the UE has received in IE "Inter-RAT cell info list", regardless if the BSIC is "verified" or "non-verified":

-
report measurement quantities according to IE "inter-RAT reporting quantity".

-
trigger inter-RAT events according to IE "inter-RAT measurement reporting criteria".

NOTE:
The requirements for a cell to be considered "verified" or "non-verified" can be found in [19].

-
check the parameter "Measurement quantity":

-
if the measurement quantity is set to "pathloss":

-
check whether the parameter "Output power" has been included for every inter-RAT cell in the IE "inter-RAT cell info list" stored in variable MEASUREMENT_IDENTITY;

-
if the parameter "output power" is missing from any cell in the inter-RAT cell info list:

-
send to the UTRAN a MEASUREMENT CONTROL FAILURE message with the "Failure cause" parameter set to "Configuration incomplete".

8.6.7.6
Inter-RAT reporting quantity

If the IE "Inter-RAT reporting quantity" is received by the UE, the UE shall 

If the IE "Inter-RAT reporting quantity" is received by the UE, the UE shall 

· store the content of the IE to the variable MEASUREMENT_IDENTITY.

-
If the IE "Inter-RAT measurement quantity" is received and CHOICE system is GSM, the UE shall check each quantity in the GSM choice. The UE shall include measured results in MEASUREMENT REPORT as specified in the IE "Inter-RAT reporting quantity" with the following restrictions:
[Do the terms verified, confirmed and recomfirmed have the same meaning. Reference to 25.133 may be needed]
-
if the UE has not confirmed  the BSIC of the measured cell, then:

-
if no compressed mode pattern sequence specified with measurement purpose "Initial BSIC identification" is active, the UE is not required to include the "BSIC" nor "Observed time difference to GSM cell" in the IE "Measured results", when a MEASUREMENT REPORT is triggered.

-
if the UE has confirmed the BSIC of the measured cell, then:

-
if no compressed mode pattern sequence specified with measurement purpose "Initial BSIC identification" nor "BSIC re-confirmation" is active, the UE is not required to include the "BSIC" nor "Observed time difference to GSM cell" in the IE "Measured results", when a MEASUREMENT REPORT is triggered.
[These two bullets appear to be duplication]
-
If IE "Pathloss" is set to "TRUE",

-
include IE "Pathloss" with a value set to the measured pathloss to that GSM cell in IE "Inter-RAT measured results list"

-
If IE "Observed time difference to GSM cell" is set to "TRUE",

-
include IE "Observed time difference to GSM cell" with the value set to the time difference to that GSM cell for the GSM cells that have a BSIC that is "verified", and that match any of the BCCH ARFCN and BSIC combinations in the list of inter-RAT cells that the UE has received in IE "Inter-RAT cell info list". Observed time difference to GSM cells with "non-verified" BSIC shall not be included.

-
If IE "GSM Carrier RSSI" is set to "TRUE",

-
include IE "GSM Carrier RSSI" with a value set to the measured RXLEV to that GSM cell in IE "Inter-RAT measured results list"

-
If the BSIC of reported GSM cell is "verified"

-
set the CHOICE BSIC to "Verified BSIC" and IE "inter-RAT cell id" to the value that GSM cell had in the IE "Inter-RAT cell info list".

-
If the BSIC of reported GSM cell is "non-verified"

-
set the CHOICE BSIC to "Non verified BSIC" and the IE "BCCH ARFCN" to the value of that GSM cells ARFCN.

The requirements for a cell to be considered "verified" or "non-verified" can be found in [19].
8.6.7.7
Cell Reporting Quantities

If the IE "Cell Reporting Quantities" is received by the UE, the UE shall store the content of the IE "Cell Reporting Quantities" to the variable MEASUREMENT_IDENTITY.

The UE shall include measured results in MEASUREMENT REPORT as specified in the IE "Cell Reporting Quantities", except for the following cases:

If the IE "Cell Identity Reporting Indicator" is set to TRUE, the UE shall:

-
in CELL_FACH state:

-
report the IE "Cell Identity" that is given in System Information Block type 4 (or System Information Block type 3, if System Information Block type 4 is not being broadcast).
-
in CELL_DCH state:

-
treat the IE as if the IE "Cell Identity" is set to FALSE.
If the IE "Cell synchronisation information reporting indicator" is set to TRUE, the UE shall:

-
include the IE "Cell synchronisation information" in MEASUREMENT REPORT as specified in the IE "Cell Reporting Quantities" [circular definition. What is the intention?]:

-
if the measurement is performed on another frequency:

-
a UE may omit the information group "COUNT-C-SFN frame difference" in the IE "Cell synchronisation information". 

-
if the measurement is performed on the same frequency and no RLC Transparent Mode COUNT-C exists in the UE:

-
set the IE "COUNT-C-SFN high" to 0.

-
otherwise:

-
include the information group "COUNT-C-SFN frame difference".

If the IE "Proposed TGSN Reporting required" is set to TRUE, the UE shall:
-
if compressed mode was [at what point in time is this refering to] used to monitor a TDD cell and the variable TGSN_REPORTED is set to FALSE:

-
report the IE "Proposed TGSN" indicating the TGSN that suits best [is the criteria for suitability defined in 25.133] to the measured cell;

-
set the variable TGSN_REPORTED to TRUE.

-
otherwise

-
omit the IE "Proposed TGSN".

8.6.7.8
Periodical Reporting Criteria

If the IE "Periodical Reporting Criteria" is received by the UE, the UE shall store the contents of the IE "Amount of Reporting" and IE "Reporting interval" in the variable MEASUREMENT_IDENTITY.

The UE shall send the first MEASUREMENT REPORT message as soon as the first measurement has been completed according to the requirements set in [19]. After this, the UE shall send the next MEASUREMENT REPORT messages with intervals specified by the IE "Reporting interval". [This requirement contradicts 8.4.2.2]
After the UE has sent a total number of MEASUREMENT REPORT messages, which equal the value indicated in the IE "Amount of reporting", the UE shall terminate measurement reporting and delete all measurement information linked with the "Measurement identity" of the ongoing measurement from the variable MEASUREMENT_IDENTITY.

8.6.7.9
Reporting Cell Status

If the IE "Reporting Cell Status" is received, the UE shall set the IE "Measured Results" in MEASUREMENT REPORT as follows:
-
for intra-frequency measurement and inter-frequency measurement:

-
include the IE "Cell Measured Results" for cells that satisfy the condition (such as "Report cells within active set") specified in "Reporting Cell Status", in descending order by the measurement quantity.

-
the maximum number of the IE "Cell Measured Results" to be included in the IE "Measured Results" is the number specified in "Reporting Cell Status".

If the IE "Reporting Cell Status" is not received for intra-frequency or inter-frequency measurement, the UE shall:

-
exclude the IE "cell measured results" for any cell in MEASUREMENT REPORT.

8.6.7.10
Traffic Volume Measurement

If the IE "Traffic Volume Measurement" is received by the UE, the UE shall store the content of the IE to the variable MEASUREMENT_IDENTITY.

If the IE "Traffic volume measurement Object" is not included, the UE shall apply the measurement reporting criteria to all uplink transport channels.

8.6.7.11
Traffic Volume Reporting Criteria

If the IE "Traffic Volume Reporting Criteria" is received by the UE, the UE shall store the content of the IE "Traffic Volume Reporting Criteria" to the variable MEASUREMENT_IDENTITY.

If the IE "UL transport channel id" is not included, the UE shall apply the measurement reporting criteria to all uplink transport channels indicated in the "Traffic volume measurement Object". If the UTRAN has not specified a traffic volume measurement object for a given measurement identity, the UE shall apply the measurement reporting criteria to all configured uplink transport channels
8.6.7.12
FACH measurement occasion info

IE "FACH measurement occasion info" is used to control UE measurement activities in inter-frequency and inter-RAT cells in CELL_FACH state. 

If IE "FACH measurement occasion info" is received, UE shall, when in CELL_FACH state:

-
if IE "FACH Measurement occasion length coefficient" is included; and

-
if, according to its measurement capabilities, UE is not able to perform some of the indicated measurements in this IE simultaneously as receiving the SCCPCH of serving cell:

-
perform those measurements during FACH measurement occasions, see subclause 8.5.12. 

-
if, according to its measurement capabilities, UE is able to perform some of the indicated measurements in this IE simultaneously as receiving the SCCPCH of serving cell:

-
UE may perform measurements also on other occasions.

-
if, according to its measurement capabilities, UE is able to perform the measurements indicated in this IE simultaneously as receiving the SCCPCH of serving cell:

-
perform the measurements simultaneously as receiving the SCCPCH of serving cell.

-
if IE "FACH Measurement occasion length coefficient" is not included:

-
perform those indicated measurements indicated in this IE that UE, according to its measurement capabilities, is able to perform simultaneously as receiving the SCCPCH of serving cell.

-
if IE "Inter-frequency FDD measurement indicator" is set to TRUE:

-
perform measurements and evaluate cell re-selection criteria according to 3GPP TS 25.304 on inter-frequency FDD cells listed in IE "Measurement control system information" in "System Information Block type 11" or "System Information Block type 12".

-
if IE "Inter-frequency FDD measurement indicator" is set to FALSE:

-
neither perform measurements nor evaluate cell re-selection criteria on inter-frequency FDD cells.
-
if IE "Inter-frequency TDD measurement indicator" is set to TRUE:

-
perform measurements and evaluate cell re-selection criteria according to 3GPP TS 25.304 on inter-frequency TDD cells listed in IE "Measurement control system information" in "System Information Block type 11" or "System Information Block type 12".

-
if IE "Inter-frequency TDD measurement indicator" is set to FALSE:

-
neither perform measurements nor evaluate cell re-selection criteria on inter-frequency TDD cells.

-
if IE "Inter-RAT measurement indicators" is included:

-
perform measurements and evaluate cell re-selection criteria according to 3GPP TS 25.304 on those cells of listed Inter-RAT types that are present in IE "Measurement control system information" in "System Information Block type 11" or "System Information Block type 12".
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