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Discussion and decision
1 Introduction

This paper includes a text proposal including the specification of all aspects related to event 1c: the configuration, the event triggering and the reporting. Event 1c is merely taken as an example. The aim of the paper is to agree some main principles regarding how to specify the different measurement events. Furthermore, the objective is to try agreeing some further details regarding the required functionality.
2 Discussion

2.1
Main principles
The attached text proposal is based on the following principles/ specification choices:

· The high level procedure structure is as follows:

· If the RRC CONNECTION RECONFIGURATION message includes the IE ‘Measurement configuration’, the UE peforms the Measurement configuration procedure (in 5.5.2)
· The Measurement configuration procedure specifies the updating of the variable based on the received IE ‘Measurement configuration’

· The Measurement report triggering procedure specifies for each type of measurement, the details of the conditions that should be met to trigger a measurement report

· The Measurement reporting procedure specifies how the UE shall set the contents of the Measurement report message

· Variables are used to link the procedural sections

· MEASUREMENT CONFIGURATION: the variable in which the UE stores the measurement configuration. The variable is updated based on the measurement configuration received. The variable is used when evaluating if triggering conditions for measurment reporting are met as well as when setting the contents of the measurement report message

· A special version of the IE ‘Measurement configuration’ may be desirable i.e. since that concerns the ‘delta’ (i.e. release, add/modify) whereas the variable includes the final result. It may be possible to use ‘innersubtyping’ in ASN.1 (i.e. use of ‘with component absent’)

· EVENTS_TRIGGERED: the variable in which the UE stores information related to events for which triggering conditions have been met. This not only facilitates the link to the separate section where the setting of the measurement report message is specified, but also facilitates the handling of further event triggered periodic reporting.
2.2 Event 1c associated parameters and corresponding functionality

For event 1c, the following reporting criteria parameters apply: Hysteresis, Time to trigger, Reporting interval (optional), Number of reports

For event 1c, the report triggering can be described as follows:

· A (first) report is generated if a neighbour becomes hysteresis better than the serving for a duration of at least ‘Time to trigger’

· Cells for which the above condition is met are included in the IE ‘Cells not yet reported’ provided that it is not in the IE ‘Cells reported’ (i.e. only new cells are included). When a measurement report is sent, the concerned cells move to the IE ‘Cells reported’
· In case event triggered periodical reporting (Reporting interval <> 0) is configured, a report is generated periodically until the number of reports sent reaches a configurable number (parameter ‘Number of reports’)

· While periodical reporting is ongoing, new cells may be added to the ‘Cells reported’ (i.e. cells for which the triggering condition is met)

· In UTRA, cells may also be removed from the ‘Cells reported’ while periodical reporting is ongoing:

· cells for which the UTRAN has taken the action for which the report was configured e.g. addition to/ removal from the active set
· in case a conditions for ‘leaving’ are specified and fulfilled

· In UTRA, the ‘Number of reports sent’ is counted per cell i.e. the UE continues periodical reporting until for each of the ‘Cells reported’ the ‘Number of reports sent’ has reached the ‘Number of reports’
· When event triggered periodical reporting is configured, the reporting is triggered as follows:
· Whenever the event triggering conditions are met for one or more new cell(s), a report is generated including only the new cells. The periodical reporting is not affected i.e. the periodical timer is not restarted (if already running) other than that the new cells are now moved to ‘Cells reported’ and hence included in subsequent periodical reports

· Whenever the timer expires, a report is generated which will include the ‘Cells reported’ that have not yet reached the maximum count

2.3 Issues for discussion

Specification aspects

In order to keep the specification concise and consistent, it is considered desirable to avoid duplication of specification as much as possible. More specific suggestions:

· A large part of the UE behaviour is common for different measurement types & measurement events. It would be really desirable to avoid specifying the common parts multiple times e.g. event though the IE names may be slightly different are used (perhaps some conventions are needed e.g. a post-fix for the type ParameterX_IntraF).
· E.g. see 5.5.2.2 i.e. the updating of the variable MEASUREMENT CONFIGURATION upon receiving the IE ‘Measurement configuration’ should to a large extend be common for all measurement types
· For an example of specifying common behaviour (based on 25.331), see 5.5.4.1
Functionality

It is assumed that as a starting point the high level design principles on event triggered reporting from UTRA RRC are re-used (as sketched in the previous section). However, as mentioned before, it is desirable to simplify the measurement reporting procedures, where possible. Based on the previous, we have identified two potential options:

· ‘Number of reports sent’ common for all cells

· As a starting point, it seems sufficient to just have a number of reports after the triggering conditions are first met.

· Other functionality can be regarded as enhancements for which the benefits need to be shown i.e. how likely is it that other cells trigger the event during the periodic reporting and if so, is there a real need to extend the periodic reporting? If this is the case, is there a need to avoid a few additional reports after the cell that most recently triggered the event is removed?

· Measurement report common for initial and subsequent periodic cases

· As a starting point, it seems sufficient to have a single report that includes all relevant cells i.e. both the ‘Cells not yet reported’ (if any) and the ‘Cells reported’

· Further details may be considered e.g. whether the periodic timer is restarted

· Specification details will follow from this e.g. if there is a need to distinguish ‘Cells recently triggered/ cells not yet reported’ and ‘Cells reported’

3 Conclusion and recommendation

This paper includes a text proposal including the specification of all aspects related to event 1c: the configuration, the event triggering and the reporting. Event 1c is merely taken as an example. Based on this proposal, RAN2 is requested to discuss and agree some principles regarding how to specify the different measurement events. In particular: 
· Specifying multiple times the parts common for different measurement types and events should be avoided. To facilitate this, some conventions may need to be agreed e.g. regarding this IE names (e.g. a post-fix for the type ParameterX_IntraF).

Furthermore, RAN2 is requested to discuss and agree some simplifications of the measurement reporting procedures, in particular, the use of:
· ‘Number of reports sent’ common for all cells

· Measurement report common for initial and subsequent periodic cases

· Further detail: Periodic timer may be restarted every time a report is sent

Samsung will be happy to provide an updated text proposal taking into account RAN2 agreements on the above aspects

<Start of text proposal>

5.3.5
RRC connection reconfiguration

5.3.5.1
General
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Figure 5.3.5.1-1: RRC connection reconfiguration, successful
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Figure 5.3.5.1-2: RRC connection reconfiguration, failure
The purpose of this procedure is to modify an RRC connection, e.g. to establish/ modify/ release RBs, to perform handover, to configure/ modify measurements. As part of the procedure, NAS dedicated information may be transferred from E-UTRAN to the UE. 
5.3.5.2
Initiation

E-UTRAN may initiate the RRC connection reconfiguration procedure to a UE in RRC_CONNECTED. E-UTRAN applies the procedure as follows:

-
the IE Mobility control information is included only when AS-security has been activated;

-
the establishment of RBs (other than SRB1, that is established during RRC connection establishment) is included only when AS-security has been activated;

Editors note
This section should cover procedure specific details about procedure interaction (general aspects are covered in general section).
5.3.5.3
Reception of the RRC CONNECTION RECONFIGURATION by the UE

The UE shall:

1> If the RRC CONNECTION RECONFIGURATION message includes the IE “NAS dedicated information”: 

2>
Forward the IE “NAS dedicated information” to upper layers; 

Editors note
Currently no sub-clause is defined. Assuming this is in few procedures and only concerns a few lines, it seems easier to just duplicate the procedure text.

1> If the RRC CONNECTION RECONFIGURATION message includes the IE “Radio resource configuration”: 

2>perform the Radio resource configuration procedure as specified in 5.3.9; 

1> If the RRC CONNECTION RECONFIGURATION message includes the IE “Measurement configuration”:

2> perform the Measurement configuration procedure as specified in 5.5.2;

1> If the RRC CONNECTION RECONFIGURATION message includes the IE “Mobility control information": 

2> perform the handover procedure as specified in 5.3.6;

NOTE
Security reconfiguration only applies in case of a handover and hence is specified in the corresponding section.

<Interactions between elementary procedures, if any>.
NOTE
If the RRC CONNECTION RECONFIGURATION message includes the establishment of radio bearers others than SRB1, the UE may start using these radio bearers immediately, i.e. there is no need to wait for an outstanding acknowledgment of the SECURITY MODE COMMAND message.

1> Consider the procedure to be unsuccessful (need to specify the UE behaviour for this error case is FFS):

2> If the RRC CONNECTION RECONFIGURATION message includes the IE Mobility control information AND upon completion of the RRC connection reconfiguration procedure AS-security is not activated OR;

2> If the RRC CONNECTION RECONFIGURATION message includes the establishment of radio bearers others than SRB1 AND AS-security is not activated;

Editors note
It is FFS how to specify the above conditions. If possible, the specification should avoid text suggesting to revert operations that have been completed successfully.

1>
If the UE successfully completes all the procedures invoked by the RRC CONNECTION RECONFIGURATION message:

2>
set the contents of RRC CONNECTION RECONFIGURATION COMPLETE message as follows:

3>
Tbs

2> submit the RRC CONNECTION RECONFIGURATION COMPLETE message to lower layers for transmission using the new configuration, upon which the procedure ends.

1>
else:

2>
revert back to the configuration used prior to the reception of the RRC CONNECTION RECONFIGURATION message;

2>
reject the entire message as specified in 5.3.5.5, i.e. the UE shall also reject the procedures invoked by the RRC CONNECTION RECONFIGURATION message that it managed to complete successfully.

To be completed
5.3.5.4
Reception of the RRC CONNECTION RECONFIGURATION COMPLETE by the E-UTRAN’

To be completed

5.3.5.5
RRC connection reconfiguration failure

The UE shall 
1>
set the contents of RRC CONNECTION RECONFIGURATION FAILURE message as follows:
2>
Tbs
Editors note
So far, the RRC CONNECTION RECONFIGURATION FAILURE is an message not including any diagnostics information, i.e. not even an indication of the parts that cause the failure, e.g. the type of reconfiguration, the identity of a failed RB.

1> submit the RRC CONNECTION RECONFIGURATION FAILURE message to lower layers for transmission, upon which the procedure ends.

<Cut until the next section>
5.5
Measurements

5.5.1
Introduction
The UE reports measurement information in accordance with the measurement configuration as provided by E-UTRAN. E-UTRAN provides the measurement configuration applicable for a UE in RRC_CONNECTED state by means of dedicated signalling, i.e. using the RRC CONNECTION RECONFIGURATION message. The measurement configuration includes the following parameters:

1.
Measurement type: The following measurement types have been defined.

-
Intra-frequency measurements: measurements at the downlink carrier frequency of the serving cell.

-
Inter-frequency measurements: measurements at frequencies that differ from the downlink carrier frequency of the serving cell.

-
Inter-RAT measurements of UTRA frequencies.

-
Inter-RAT measurements of GERAN frequencies.

-
The use of other measurement types, e.g. Traffic volume, Quality, UE-internal and/ or UE positioning measurements is FFS

2.
Measurement objects: The objects on which the UE shall perform the measurements.
-
For intra-frequency and inter-frequency measurements a measurement object is a single E-UTRA carrier frequency. Associated with this carrier frequency, E-UTRAN can configure a list of cell specific offsets and a list of ‘blacklisted’ cells. Blacklisted cells are not considered in event evaluation or measurement reporting. 

-
For inter-RAT UTRA measurements a measurement object is a set of cells on a single UTRA carrier frequency.

-
For inter-RAT GERAN measurements a measurement object is a set of GERAN carrier frequencies.

Editors note
TS 36.300 describes the use of ‘blacklisting’ also for inter-RAT. However, this option has not be mentioned in the more recent discussion. It would be desirable to clarify the status of this for UTRAN (relevant only if E-UTRAN need not provide the ‘full whitelist’) and GERAN.

3.
Reporting configurations: A list of reporting configurations where each reporting configuration consists of the following: 

-
Reporting criteria: The criteria that triggers the UE to send a measurement report. This can either be periodical or a single event description.
-
Reporting format: The quantities that the UE includes in the measurement report and associated information (e.g. number of cells to report). 

4.
Measurement identities: A list of measurement identities where each measurement identity links one measurement object with one reporting configuration. By configuring multiple measurement identities it is possible to link more than one measurement object to the same reporting configuration, as well as to link more than one reporting configuration to the same measurement object. The measurement identity is used as a reference number in the measurement report.

5.
Quantity configurations: One quantity configuration is configured for intra-frequency measurements, one for inter-frequency measurements and one per RAT type. The quantity configuration defines the measurement quantities and associated filtering used for all event evaluation and related reporting of that measurement type. One filter can be configured per measurement quantity.
5.
Measurement gaps: Periods that the UE may use to perform measurements, i.e. no (UL, DL) transmissions are scheduled. It is FFS if the measurement gaps are common for all gap assisted measurements.

E-UTRAN may configure multiple instances of the same event e.g. by configuring two reporting configurations with different thresholds.

It is FFS if the Measurement objects, the Reporting configurations and the Measurement Identities are specified per Measurement type.
Editors note
The current draft assumes a common measurement object for E-UTRA (common for intra- and inter-frequency) and separate measurement objects for each other RAT. The current draft assumes that the reporting configurations are specific for all measurement types.

Editors note
The use of other measurement configuration parameters, e.g. Measurement validity and/ or Additional measurement identities is FFS.

Some of the listed parameters are applicable only in specific cases, e.g. only for specific measurement types. Further details about the measurement configuration parameters are provided in clause 6.

The UE measures and reports the following types of cells:

1.
The serving cell.
2.
Listed cells, i.e. cells that are indicated by the E-UTRAN as part of the list of neighbouring cells (i.e. as measurement object).
3.
Detected cells, i.e. cells that are not indicated by the E-UTRAN but detected by the UE. However, E-UTRAN does indicate the carrier frequency.
Besides the serving cell, the UE reports both listed and detected cells. It is FFS whether the UE shall only report the listed UTRA cells or whether the UE is also required to report detected UTRA cells.
Editors note: RAN2 specifications are based on the assumption that CSG cells of home deployment type are not be indicated within the neighbour list. Furthermore, the assumption is that for non-home deployments, the physical layer identity is unique within the area of a large macro cell (i.e. as for UTRAN)

5.5.2
Measurement configuration

5.5.2.1
General


The UE shall:
1>
if the IE Intra-frequency measurement configuration is included:
2>
perform the Intra-frequency measurement configuration procedure as specified in 5.5.2.2;

To be completed (i.e. cover other types, measurement gap configuration and Smeasure)
Editors note
The following statements are to be rephrased into proper specification text

It should be possible to indicate intraF, interF and interRAT cells for which specific measurement configuration parameters apply (e.g. specific offsets)

The UE is only required to report neighbouring UTRA cell that are included in the corresponding measurement object

It is FFS how to indicate specific (blacklisted) neighbouring cells that the UE is not allowed to report

5.5.2.2
Intra-frequency measurement configuration
The UE shall:
1>
if the IE Intra-frequency measurement identity to remove list is included:
2>
for each Measurement identity included in this list:
3>
if present, remove the entry with the corresponding identity from the IE Intra-frequency measurement identity list within the variable MEASUREMENT_CONFIGURATION;

Editors note
It has been agreed that if the reconfiguration message includes the release of a measurement identity, the UE should NOT autonomously delete any unused measurement objects or reporting configurations.

1>
if the IE Intra-frequency measurement identity to add/modify list is included:
2>
for each Measurement identity included in this list:

3>
include the entry with the corresponding identity in the IE Intra-frequency measurement identity list within the variable MEASUREMENT_CONFIGURATION;
3>
set the IE Intra-frequency measurement object identity to the received value;
3>
set the IE Intra-frequency measurement reporting configuration identity to the received value;
1>
if the IE Intra-frequency measurement object to remove list is included:
2>
for each Measurement object identity included in this list:

3>
if present, remove the entry with the corresponding identity from the IE Intra-frequency measurement object list within the variable MEASUREMENT_CONFIGURATION;

3>
if present, remove the entry with the corresponding measurement identity (i.e. the entry for which the Measurement object identity is identical to the one to be removed) from the IE Intra-frequency measurement identity list within the variable MEASUREMENT_CONFIGURATION;

1>
if the IE Intra-frequency measurement object to add/modify list is included:
2>
for each Measurement object identity included in this list:

3>
include the entry with the corresponding identity in the IE Intra-frequency measurement object list within the variable MEASUREMENT_CONFIGURATION;

3>
set the IE Intra-frequency measurement object to the received value;
1>
if the IE Intra-frequency measurement reporting configuration to remove list is included:
2>
for each Measurement reporting configuration identity included in this list:

3>
if present, remove the entry with the corresponding identity from the IE Intra-frequency measurement reporting configuration list within the variable MEASUREMENT_CONFIGURATION;

3>
if present, remove the entry with the corresponding measurement identity (i.e. the entry for which the Measurement reporting configuration identity is identical to the one to be removed) from the IE Intra-frequency measurement identity list within the variable MEASUREMENT_CONFIGURATION;

1>
if the IE Intra-frequency measurement reporting configuration to add/modify list is included:
2>
for each Measurement reporting configuration identity included in this list:

3>
include the entry with the corresponding identity in the IE Intra-frequency measurement reporting configuration identity list within the variable MEASUREMENT_CONFIGURATION;

3>
set the IE Intra-frequency measurement reporting configuration to the received value;
Editors note
To allow this above compact specification, the PDU section may need to be updated i.e. currently there is no IE ‘reporting configuration’ that can be referenced this easily (the entire configuration can be referred to as ‘Reporting criteria’, which is a choice)
To be completed (i.e. cover Quantity configuration)






























5.5.2.3
Inter-frequency measurement configuration
To be specified
5.5.2.4
Inter-RAT UTRAN measurement configuration
To be specified
5.5.2.5
Inter-RAT GERAN measurement configuration
To be specified
5.5.3
Measurement report triggering

5.5.3.1
General
The UE shall:

1> If measurement gaps are active:

2> If Smeasure is not configured or

2> If Smeasure is configured and the serving cell quality (RSRP value) is lower than this value:

3> Peform measurments of neighbouring cells and evaluation of reporting criteria;

5.5.3.2
Event a3
The UE shall:

<Initial triggering>

1> If event a3 is configured i.e. there is one or more Intra-frequency measurement identity that refers to an Intra-frequency measurement reporting configuration within the variable MEASUREMENT_CONFIGURATION includes an entry for which the Event identity is set to ‘a3’ and
1>
if Equation a1 is fulfilled for one or more cells for a period of at least "Time to trigger":

2>
if the "Reporting interval" for this event is not equal to 0 and
2>
if the IE "Periodical reporting" within the IE Event a3 of the variable EVENTS_TRIGGERED is not set to ‘Ongoing’:

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

3>
set the IE "Periodical reporting" within the IE Event a1 of the variable EVENTS_TRIGGERED is to ‘Ongoing’;

2>
if the concerned cell(s) is not included in the IE ‘Cells reported’ within Event a3 of the variable EVENTS_TRIGGERED;
3>
include the concerned cell(s) in the IE ‘Cells not yet reported’ within Event a3 of the variable EVENTS_TRIGGERED;
3>
set the IE "Number of reports sent" within the IE Event a3 of the variable EVENTS_TRIGGERED is to 1.

2>
initiate the initial measurement reporting procedure, as specified in 5.5.4;
1> Upon expiry of the periodical reporting timer for event ‘a3’:
2>
initiate the periodic measurement reporting procedure, as specified in 5.5.4;
Equation a3 (Triggering condition for RSRP)
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Equation


The variables in the formula are defined as follows:

Ms is the measurement result of the serving cell, not taking into account any cell individual offset.

Ha3 is the hysteresis parameter for the event a3.
Editors note
Most of the current text is not specific to even a3. It would be desirable to move this to a common section and to only include the a3 specific aspects here (currently: only the formula)
5.5.4
Measurement reporting

5.5.4.1
General
For the measurement, which triggered the MEASUREMENT REPORT message, the UE shall:

1>
set the IE "measurement identity" to the measurement identity, which is associated with that measurement in variable MEASUREMENT_IDENTITY;

1>
set the IE "measured results" to include measurements according to the IE "reporting quantity" of that measurement stored in variable MEASUREMENT_IDENTITY;
1>
if the MEASUREMENT REPORT message was triggered by an event (initial reporting):
2>
include the cell(s) included the IE ‘Cells not yet reported’ of the concerned event of the variable EVENTS_TRIGGERED;

2>
move the cell(s) included the IE ‘Cells not yet reported’ within Event a3 of the variable EVENTS_TRIGGERED to the IE ‘Cells reported’;
1>
else (periodical reporting):
2>
for each cell(s) included in the IE ‘Cells reported’ for the concerned event within the variable EVENTS_TRIGGERED;
3>
increment the IE "Number of reports sent" for the concerned Event a3 within the variable EVENTS_TRIGGERED with 1.

2>
if for each cell(s) included in the IE ‘Cells reported’ for the concerned event within the variable EVENTS_TRIGGERED the ‘Number of reports sent’ is equal to ‘Number of reports’:

3>
remove the measurement identity;
2>
else:
3>
start a timer with the value of "Reporting interval" for this event;


1> If the measurement report includes multiple cells AND a measurement quantity is not provided for each cell:

2> include the cells in order of decreasing quantity, i.e. the best cell is included first.
Editors note
It is FFS which additional cells may be included in a report, e.g. cells of another type (e.g. best inter-frequency cell included in an intra-frequency report. Furthermore, it is FFS whether, if multiple cells meet the criteria, ordering is also applied irrespective of the cells carrier frequency

1>
submit the MEASUREMENT REPORT message to lower layers for transmission, upon which the procedure ends.

5.5.4.2
Event a3
The UE shall:

<Additional requirements, specific for event a3>

5.5.5
Measurement related actions
5.5.5.1
Actions upon handover

Editors note
An alternative way would be to specify these actions together with other measurement related behaviour, e.g. together with the elementary procedure, the actions upon presence/ absence of an IE.

5.5.5.1.1
General

After handover, the UE may re-use measurement samples obtained prior to handover.

Editors note
It is assumed there is no need for a section for Measurement related actions upon inter-RAT handover since upon handover to E-UTRAN the measurements are established in a similar manner as the normal setup.

5.5.5.1.2
Measurement related actions upon intra-frequency handover

The UE shall:

1>
If the RRC CONNECTION RECONFIGURATION message triggering the handover does not include the IE measurement configuration:

2>
continue the intra-frequency, inter-frequency and inter-RAT measurements without modifying the measurement configuration.

Further details are to be specified

5.5.5.1.3
Measurement related actions upon inter-frequency handover

The UE shall:

1>
If the RRC CONNECTION RECONFIGURATION message triggering the handover does not include the IE measurement configuration:

2>
continue the intra-frequency measurements without modifying the measurement identities, reporting configurations or quantity configuration but with setting the measurement object to the new serving frequency;

NOTE 1
Setting the measurement object to the new serving frequency implies that the UE neither applies cell specified parameters, e.g. offsets nor ‘blacklisted’ cells

2>
stop all inter-frequency measurements while keeping the measurement identities, reporting configurations and quantity configuration. In addition, keep the measurement object(s) applicable for frequencies other than serving and target frequency unmodified and clear the measurement object applicable for the source frequency;

2>
continue the inter-RAT measurements without modifying the measurement configuration.

Editors note
The handling of inter-frequency measurement configuration as specified above may need to be revisited depending on the final structure of the measurement related parameters

NOTE 2
The UE resumes the inter-frequency measurements applicable after the E-UTRAN has configured the corresponding measurement object and activated the (corresponding) measurement gap(s)

1>
deactivate the measurement gap(s), without modifying the gap configuration, unless a re-configuration is included in the message used to trigger the handover;

Further details are to be specified

5.5.5.2
Speed dependant scaling of measurement related parameters

The UE shall adjust the value of the following parameters configured by the E-UTRAN depending on the UE speed: Time to trigger. The UE shall apply 3 different levels, which are selected as follows:

FFS (To be specified, i.e. exact mechanism is FFS)

Editors note
It is assumed that the speed level selection/ detection is specified in [4], both for idle and connected. Furthermore, the scaling of the idle mode parameters is assumed to be specified in [4].

6.2.3
MEASUREMENT REPORT

Indication of measurement results


Signalling radio bearer: SRB1 or SRB2 (FFS)

RLC-SAP: AM


Logical channel: DCCH


Direction: UE -> E-UTRAN

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	Measured results
	MP
	
	<ref>
	
	


<Cut until the next section>
6.2.6
RRC CONNECTION RECONFIGURATION
Command to modify an RRC connection, covering radio bearer configuration, measurement configuration, security configuration. 


Signalling radio bearer: SRB1 or SRB2 (FFS)

RLC-SAP: AM or UM

Logical channel: DCCH


Direction: E-UTRAN -> UE

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	Transaction identifier
	MP
	
	Integer [0..3]
	
	

	Measurement configuration
	OP
	
	<ref>
	
	

	Mobility control information
	OP
	
	<ref>
	
	

	NAS dedicated information
	OP
	
	<ref>
	
	

	Radio resource configuration
	OP
	
	<ref>
	
	

	Security configuration
	C
	
	<ref>
	Optionally included in case of handover. Manditorily included in case of inter-RAT handover to E-UTRA
	

	UE related information
	OP
	
	<ref>
	
	


<Cut until the next section>
6.3.5
Measurement related information

6.3.5.1
Measured results

Covering measured results for Intra-frequency, inter-frequency and inter- RAT mobility, Quality, Traffic volume, UE internal and Positioning measurements

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Measurement Id
	MP
	
	<ref>
	
	

	CHOICE Mobility measurement result type
	OP
	
	<ref>
	
	

	>E-UTRAN
	
	
	
	
	

	>>E-UTRAN-measurement results
	MP
	
	<ref>
	
	

	>UTRAN
	
	
	
	
	

	>>Inter RAT UTRAN measurement results
	MP
	
	<ref>
	
	

	>GERAN
	
	
	
	
	

	>>Inter RAT GERAN measurement results
	MP
	
	<ref>
	
	


Editors note
The above table provides a first overview of the Measured results reported within Connected mode.

Editors note
It has been agreed to identify intra- and inter-frequency neighbours by their physical layer identity

6.3.5.1a
E-UTRAN measurement results
Covering results from the maximum number of reported best cells and from intra- and inter-frequency measurement events
	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	E-UTRAN cell result list
	MP
	1..n
	
	
	

	>Cell results
	
	
	<ref>
	
	

	>>Cell Identity
	MP
	
	<ref>
	Physical layer cell identity
	

	>>Measurement result
	MP
	
	<ref>
	
	


6.3.5.1b
Inter RAT UTRAN measurement results

Covering results from the maximum number of reported best cells and from inter-RAT measurement events concerning UTRAN
	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	UTRAN cell result list
	MP
	1..n
	
	
	

	>Cell results
	
	
	<ref>
	
	

	>>Cell Identity
	MP
	
	<ref>
	(Details TBD)
	

	>>Measurement result
	MP
	
	<ref>
	
	


6.3.5.1c
Inter RAT GERAN measurement results

Covering results from the maximum number of reported best cells and from inter-RAT measurement events concerning GERAN

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	GERAN cell result list
	MP
	1..n
	
	
	

	>Cell results
	
	
	<ref>
	
	

	>>Cell Identity
	MP
	
	<ref>
	(Details TBD)
	

	>>Measurement result
	MP
	
	<ref>
	
	


6.3.5.2
Measurement configuration

Covering Intra-frequency, inter-frequency and inter- RAT mobility, Quality, Traffic volume, UE internal and Positioning measurements as well as configuration of measurement gaps.
	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Intra-frequency measurement configuration
	OP
	
	<ref>
	
	

	Inter-frequency measurement configuration
	OP
	
	<ref>
	Details are similar as for the intra frequency configuration
	

	UTRA measurement configuration
	OP
	
	<ref>
	
	

	GERAN measurement configuration
	OP
	
	<ref>
	
	

	Measurement gap configuration
	OP
	
	
	
	

	>Gap pattern
	OP
	
	Integer
	Reference to a pattern specified by RAN4

Further details regarding the use of measurement gaps and idle periods due to DRX are specified in [6]
	

	Measurement gap activation
	OP
	
	BOOLEAN
	Used to start/ stop a measurement gap configuration. TRUE means activated
	

	>Start sub-frame number
	C Activation
	
	
	
	

	Smeasure 
	OP
	
	
	Serving cell quality threshold controlling whether or not the UE is required to perform measurements
	


	Condition
	Explanation

	Gap activation
	The IE is mandatory if the IE "Measurement gap status" is included and set to TRUE; otherwise the IE is not needed.



Editors note
It has been agreed to introduce a mechanism by which E-UTRAN can request the UE to report the CGI corresponding to a E-UTRA L1 identity (FFS for inter RAT) reported by the UE. The UE is only required to report the GCI if it is provided with sufficient “inactive time”. Further details are FFS.

6.3.5.2a
Intra-frequency measurement configuration

Covering Intra-frequency mobility.

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Measurement identities
	
	
	
	
	

	Intra-frequency measurement identity to remove list
	OP
	1 to maxMeasurments
	
	
	

	>Measurement identity
	MP
	
	Integer (1.. maxMeasurments)
	
	

	Intra-frequency measurement identity to add/ modify list
	OP
	1 to maxMeasurments
	
	Linking objects and reporting configurations
	

	>Measurement identity
	MP
	
	Integer (1.. maxMeasurments)
	
	

	>Intra-frequency measurement object identity
	MP
	
	Integer (1.. maxObjects)
	
	

	>Intra-frequency reporting configuration  identity
	MP
	
	Integer (1.. maxReportingConfigs)
	
	

	Measurement objects
	
	
	
	
	

	Intra-frequency measurement object to remove list
	OP
	1.. maxObjects
	
	
	

	>Intra-frequency measurement object identity
	MP
	
	Integer (1.. maxObjects)
	
	

	Intra-frequency measurement object to add/ modify list
	OP
	1.. maxObjects
	<ref>
	
	

	>Intra-frequency measurement object identity
	MP
	
	Integer (1..maxObjects)
	
	

	>Intra-frequency measurement object
	MP
	
	<ref>
	
	

	Reporting configurations
	
	
	
	
	

	Intra-frequency reporting configuration to remove list
	OP
	1 to maxReportingConfigs
	
	
	

	>Intra-frequency reporting configuration identity
	MP
	
	Integer (1.. maxReportingConfigs)
	
	

	Intra-frequency reporting configuration to add/ modify list
	OP
	1 to maxReportingConfigs
	
	
	

	>Intra-frequency reporting configuration identity
	MP
	
	Integer (1.. maxReportingConfigs)
	
	

	>CHOICE Reporting criteria
	
	
	
	
	

	>>Event based
	
	
	
	
	

	>>>Intra-frequency measurement reporting criteria
	MP
	
	<ref>
	
	

	>>Periodical
	
	
	
	
	

	>>>Intra-frequency measurement reporting criteria periodical
	MP
	
	<ref>
	
	

	Quantity configuration
	
	
	
	
	

	Intra-frequency quantity configuration
	OP
	
	
	
	

	>Measurement  quantity
	MP
	
	Tbd
	
	

	>Filter coefficient
	MP
	
	Tbd
	
	


6.3.5.2b
Inter-frequency measurement configuration

Covering Inter-frequency mobility.

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Measurement identities
	
	
	
	
	

	Inter-frequency measurement identity to remove list
	OP
	1 to maxMeasurments
	
	
	

	>Measurement identity
	MP
	
	Integer (1.. maxMeasurments)
	
	

	Inter-frequency measurement identity to add/ modify list
	OP
	1 to maxMeasurments
	
	Linking objects and reporting configurations
	

	>Measurement identity
	MP
	
	Integer (1.. maxMeasurments)
	
	

	>Inter-frequency measurement object identity
	MP
	
	Integer (1.. maxObjects)
	
	

	>Inter-frequency reporting configuration  identity
	MP
	
	Integer (1.. maxReportingConfigs)
	
	

	Measurement objects
	
	
	
	
	

	Inter-frequency measurement object to remove list
	OP
	1.. maxObjects
	
	
	

	>Inter-frequency measurement object identity
	MP
	
	Integer (1.. maxObjects)
	
	

	Inter-frequency measurement object to add/ modify list
	OP
	1..maxObjects
	<ref>
	
	

	>Inter-frequency measurement object identity
	MP
	
	Integer (1..maxObjects)
	
	

	>Inter-frequency measurement object
	MP
	
	<ref>
	
	

	Reporting configurations
	
	
	
	
	

	Inter-frequency reporting configuration to remove list
	OP
	1 to maxReportingConfigs
	
	
	

	>Inter-frequency reporting configuration identity
	MP
	
	Integer (1.. maxReportingConfigs)
	
	

	Inter-frequency reporting configuration to add/ modify list
	OP
	1 to maxReportingConfigs
	
	
	

	>Inter-frequency reporting configuration identity
	MP
	
	Integer (1.. maxReportingConfigs)
	
	

	>CHOICE Reporting criteria
	
	
	
	
	

	>>Event based
	
	
	
	
	

	>>>Inter-frequency measurement reporting criteria
	MP
	
	<ref>
	
	

	>>Periodical
	
	
	
	
	

	>>>Inter-frequency measurement reporting criteria periodical
	MP
	
	<ref>
	
	

	Quantity configuration
	
	
	
	
	

	Inter-frequency quantity configuration
	OP
	
	
	
	

	>Measurement  quantity
	MP
	
	Tbd
	
	

	>Filter coefficient
	MP
	
	Tbd
	
	


6.3.5.2c
Inter RAT UTRA measurement configuration

Covering inter RAT mobility to UTRA.

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Measurement identities
	
	
	
	
	

	UTRA measurement identity to remove list
	OP
	1 to maxMeasurments
	
	
	

	>Measurement identity
	MP
	
	Integer (1.. maxMeasurments)
	
	

	UTRA measurement identity to add/ modify list
	OP
	1 to maxMeasurments
	
	Linking objects and reporting configurations
	

	>Measurement identity
	MP
	
	Integer (1.. maxMeasurments)
	
	

	>UTRA-frequency measurement object identity
	MP
	
	Integer (1.. maxObjects)
	
	

	>UTRA-frequency reporting configuration  identity
	MP
	
	Integer (1.. maxReportingConfigs)
	
	

	Measurement objects
	
	
	
	
	

	UTRA measurement object to remove list
	OP
	1.. maxObjects
	
	
	

	>UTRA measurement object identity
	MP
	
	Integer (1.. maxObjects)
	
	

	UTRA measurement object to add/ modify list
	OP
	1.. maxObjects
	<ref>
	
	

	>UTRA measurement object identity
	MP
	
	Integer (1..maxObjects)
	
	

	>UTRA measurement object
	MP
	
	<ref>
	
	

	Reporting configurations
	
	
	
	
	

	UTRA reporting configuration to remove list
	OP
	1 to maxReportingConfigs
	
	
	

	>UTRA reporting configuration identity
	MP
	
	Integer (1.. maxReportingConfigs)
	
	

	UTRA reporting configuration to add/ modify list
	OP
	1 to maxReportingConfigs
	
	
	

	>UTRA reporting configuration identity
	MP
	
	Integer (1.. maxReportingConfigs)
	
	

	>CHOICE Reporting criteria
	
	
	
	
	

	>>Event based
	
	
	
	
	

	>>>UTRA measurement reporting criteria
	MP
	
	<ref>
	
	

	>>Periodical
	
	
	
	
	

	>>>UTRA measurement reporting criteria periodical
	MP
	
	<ref>
	
	

	Quantity configuration
	
	
	
	
	

	UTRA quantity configuration
	OP
	
	
	
	

	>Measurement  quantity
	MP
	
	Tbd
	
	

	>Filter coefficient
	MP
	
	Tbd
	
	


6.3.5.2d
Inter RAT GERAN measurement configuration

Covering inter RAT mobility to GERAN.

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Measurement identities
	
	
	
	
	

	GERAN measurement identity to remove list
	OP
	1 to maxMeasurments
	
	
	

	>Measurement identity
	MP
	
	Integer (1.. maxMeasurments)
	
	

	GERAN measurement identity to add/ modify list
	OP
	1 to maxMeasurments
	
	Linking objects and reporting configurations
	

	>Measurement identity
	MP
	
	Integer (1.. maxMeasurments)
	
	

	>GERAN-frequency measurement object identity
	MP
	
	Integer (1.. maxObjects)
	
	

	>GERAN-frequency reporting configuration  identity
	MP
	
	Integer (1.. maxReportingConfigs)
	
	

	Measurement objects
	
	
	
	
	

	GERAN measurement object to remove list
	OP
	1.. maxObjects
	
	
	

	>GERAN measurement object identity
	MP
	
	Integer (1.. maxObjects)
	
	

	GERAN measurement object to add/ modify list
	OP
	1.. maxObjects
	<ref>
	
	

	>GERAN measurement object identity
	MP
	
	Integer (1..maxObjects)
	
	

	>GERAN measurement object
	MP
	
	<ref>
	
	

	Reporting configurations
	
	
	
	
	

	GERAN reporting configuration to remove list
	OP
	1 to maxReportingConfigs
	
	
	

	>GERAN reporting configuration identity
	MP
	
	Integer (1.. maxReportingConfigs)
	
	

	GERAN reporting configuration to add/ modify list
	OP
	1 to maxReportingConfigs
	
	
	

	>GERAN reporting configuration identity
	MP
	
	Integer (1.. maxReportingConfigs)
	
	

	>CHOICE Reporting criteria
	
	
	
	
	

	>>Event based
	
	
	
	
	

	>>>GERAN measurement reporting criteria
	MP
	
	<ref>
	
	

	>>Periodical
	
	
	
	
	

	>>>GERAN measurement reporting criteria periodical
	MP
	
	<ref>
	
	

	Quantity configuration
	
	
	
	
	

	GERAN quantity configuration
	OP
	
	
	
	

	>Measurement  quantity
	MP
	
	Tbd
	
	

	>Filter coefficient
	MP
	
	Tbd
	
	


6.3.5.3
Intra-frequency measurement object
The UE reports intra-frequency neighbouring cells in addition to the ones included in this IE i.e. detected cells. This IE specifies information applicable for specific intra-frequency neighbouring cells. The IE may also specify information applicable for all intra-frequency neighbouring cells (FFS).
	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Cells to remove list
	OP
	1..n
	
	
	

	>Cell index
	MP
	
	
	It is FFS if a short index is used to refer to a cell (as in UTRA)
	

	Cells to add/ modify list
	OP
	1..n
	
	It is FFS if other information may be provided
	

	>Cell index
	MP
	
	
	
	

	>Cell individual offset
	MP
	
	
	
	


6.3.5.3a
Inter-frequency measurement object
The UE reports inter-frequency neighbouring cells in addition to the ones included in this IE i.e. detected cells. This IE specifies information applicable for specific inter-frequency neighbouring cells. The IE may also specify information applicable for all inter-frequency neighbouring cells (FFS).

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	E-UTRAN carrier Info
	MP
	
	
	Identifies carrier frequency for which this configuration is valid
	

	Cells to remove list
	OP
	1..n
	
	
	

	>Cell index
	MP
	
	
	It is FFS if a short index is used to refer to a cell (as in UTRA)
	

	Cells to add/ modify list
	OP
	1..n
	
	It is FFS if other information may be provided
	

	>Cell index
	MP
	
	
	
	

	>Cell individual offset
	MP
	
	
	
	


6.3.5.3b
Inter RAT UTRAN measurement object
This IE specifies information applicable for specific UTRA neighbouring cells. 

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Cells to remove list
	OP
	1..n
	
	
	

	>Cell index
	MP
	
	
	It is FFS if a short index is used to refer to a cell (as in UTRA)
	

	UTRAN carrier Info
	MP
	
	
	Identifies the carrier frequency applicable for the cells to add
	

	Cells to add/ modify list
	OP
	1..n
	
	It is FFS if other information may be provided
	

	>Cell index
	MP
	
	
	
	

	>Cell individual offset
	MP
	
	
	
	


6.3.5.3c
Inter RAT GERAN measurement object
The UE reports all inter-RAT GERAN neighbouring cells i.e. not just the ones included in this IE. This IE specifies information applicable for specific inter-RAT GERAN neighbouring cells. 

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Cells to remove list
	OP
	1..n
	
	
	

	>Cell index
	MP
	
	
	It is FFS if a short index is used to refer to a cell (as in UTRA)
	

	GERAN carrier info list
	OP
	1..maxGERANCarrierInfos
	
	
	

	>GERAN carrier info
	MP
	
	Tbd
	Identifies the carrier frequency applicable for the cells to add
	

	Cells to add/ modify list
	OP
	1..n
	
	It is FFS if other information may be provided
	

	>Cell index
	MP
	
	
	
	

	>Cell individual offset
	MP
	
	
	
	


6.3.5.4
Intra-frequency measurement reporting criteria
This IE specifies criteria that affect the triggering an intra-frequency measurement event. The intra-frequency measurement events are labelled aN with N equal to 1, 2, ...

Event a1: Serving becomes better than absolute threshold

Event a2: Serving becomes worse than absolute threshold

Event a3: Neighbour becomes amount of hysteresis better than serving

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Event identity
	MP
	
	Enumerated (a1, a2, a3)
	
	

	Threshold
	C a1-2
	
	
	
	

	Hysteresis
	C a3
	
	
	
	

	Time to trigger
	MP
	
	
	
	

	Maximum number of reported cells
	
	
	
	
	

	Reporting interval
	OP
	
	
	If included, the event triggers the UE to perform periodical reporting with the indicated interval
	

	Number of reports
	OP
	
	
	Number of reports in case of periodical reporting triggered by event (if limited)
	


	Condition
	Explanation

	a1-2
	The IE is mandatory if the IE "Event identity" is set to a1 or a2; otherwise the IE is not needed.

	a3
	The IE is mandatory if the IE "Event identity" is set to a1 or a2; otherwise the IE is not needed.


6.3.5.5
Inter-frequency measurement reporting criteria
This IE specifies criteria that affect the triggering of an inter-frequency measurement event. The inter-frequency measurement events are labelled bN with N equal to 1, 2, ...

Event b1: Neighbour becomes better than absolute threshold1
Event b2: Serving becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2
Event b3: Neighbour becomes amount of hysteresis better than serving

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Event identity
	MP
	
	Enumerated (b1, b2, b3)
	
	

	Threshold1
	C b1-2
	
	
	
	

	Threshold2
	C b2
	
	
	
	

	Hysteresis
	C b3
	
	
	
	

	Time to trigger
	
	
	
	
	

	Maximum number of reported cells
	
	
	
	
	

	Reporting interval
	OP
	
	
	If included, the event triggers the UE to perform periodical reporting with the indicated interval
	

	Number of reports
	OP
	
	
	Number of reports in case of periodical reporting triggered by event (if limited)
	


	Condition
	Explanation

	b1-2
	The IE is mandatory if the IE "Event identity" is set to b1 or b2; otherwise the IE is not needed.

	b2
	The IE is mandatory if the IE "Event identity" is set to b2; otherwise the IE is not needed.

	b3
	The IE is mandatory if the IE "Event identity" is set to b3; otherwise the IE is not needed.


6.3.5.6
Inter-RAT measurement reporting criteria
This IE specifies criteria that affect the triggering of an inter-frequency measurement event. The inter-RAT measurement events are labelled cN with N equal to 1, 2, ...

Event c1: Neighbour becomes better than absolute threshold1
Event c2: Serving becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2
	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Event identity
	MP
	
	Enumerated (c1, c2)
	
	

	Threshold1
	C c1-2
	
	
	
	

	 Threshold2
	C c2
	
	
	
	

	Time to trigger
	
	
	
	
	

	Maximum number of reported cells
	
	
	
	
	

	Reporting interval
	OP
	
	
	If included, the event triggers the UE to perform periodical reporting with the indicated interval
	

	Number of reports
	OP
	
	
	Number of reports in case of periodical reporting triggered by event (if limited)
	

	Reporting quantity
	OP
	
	Tbd
	Need is FFS
	


	Condition
	Explanation

	c1-2
	The IE is mandatory if the IE "Event identity" is set to c1 or c2; otherwise the IE is not needed.

	c2
	The IE is mandatory if the IE "Event identity" is set to c2; otherwise the IE is not needed.


7
Variables and constants

7.1
UE variables
7.1.1
MEASUREMENT_CONFIGURATION
This variable includes the up to date measurements configuration.
<To be specified i.e. much alike the Measurement configuration, but the accumulated (‘no-delta’) version
	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	
	
	
	
	
	

	
	
	
	
	
	


7.1.1
EVENTS_TRIGGERED
This variable includes the up to date measurements configuration.
	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Event list
	
	1..n
	
	
	

	>Event identity
	MP
	
	Enumerated (a1..xx)
	
	

	>Periodical reporting running
	MP
	
	Boolean
	
	

	>Cells not yet reported
	OP
	1 to < maxCellMeas>
	
	List of cells for which the event triggering conditions have been fulfilled but for which the report is still outstanding
	

	>>Cell identity
	MP
	
	<ref>
	
	

	>>Number of reports sent
	MP
	
	Integer(1..Infinity)
	Why is this needed?
	

	>Cells reported
	OP
	1 to < maxCellMeas>
	
	
	

	>>Cell identity
	MP
	
	<ref>
	
	

	>>Number of reports sent
	MP
	
	Integer(1..Infinity)
	Number of reports sent to UTRAN in case of event triggered periodical reporting
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