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1
Introduction

This paper contains a text proposal to capture the measurements related agreements from the RAN2 LTE RRC ad hoc in December 2007. It is written on 36.300 CR 001 v02 as provided by the rapporteur with all changes accepted.

Comments:

-
At the meeting we discussed whether to split inter-RAT measurement type into inter-RAT GERAN, UTRAN, etc. This was not explicitly stated in the agreements from the meeting but phrasing of agreement 6 implies that we did agree to do this splitting and hence this is included this in the text proposal.

-
There are changes in subclauses: 5.5.1, 5.5.5.1.2, 5.5.5.1.3, 6.3.5.2
-
A point raised in response to the first draft of the text proposal is that it is not clear whether there is just a single  list of measurement objects, reporting configurations, and measurement ids or whether there is a list per measurement type. For the inter-RAT measurement types the measurement object and the reporting configuration is specific to that measurement type and so a separate list per type makes sense. For intra-frequency and inter-frequency measurement types the reporting configuration is specific to the measurement type and so separate lists makes sense, but the measurement object definition (i.e. E-UTRA carrier frequency plus associated cell specific offsets and blacklist) will be common and so a single list would be possible. This requires further discussion to conclude. The tabular proposed in 6.3.5.2 uses separate lists as a baseline but could easily be revised in line with the decision taken by the group.
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 UTRA measurements: measurements of UTRA.
-
Inter-RAT GERAN measurements: measurements of GERAN.
-
The use of other measurement type e.g. Traffic volume, Quality, UE-internal and/ or UE positioning measurements is FFS

2.
Measurement objects: The objects on which the UE  performs measurements. 
-
For intra-frequency and inter-frequency measurements a measurement object is a set of E-UTRA carrier frequencies. For each E-UTRA carrier frequency there can be an associated list of cell specific offsets and an associated list of forbidden cells. Forbidden 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 set on UTRA carrier frequencies.

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

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. Can be periodical or a single event description (FFS if multiple events can be configured).

-
Reporting format: The quantities that the UE includes in the measurement report and associated information (e.g. number of cells to report). 

Can include multiple instances of the same event.
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.




6.
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.
Editors note
The use of other measurement configuration parameters e.g. Measurement validity, Measurement reporting mode and/ or Additional measurement identities it 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 with one exception: the UE only reports listed UTRAN cells.
Editor's note: It is FFS whether the UE will also be required to report UTRA cells that are not listed in the measurement object.
5.5.2
Measurement configuration

5.5.2.1
Introduction

Editors note
Clarification needs to be added that what is setup, modified and released concerns a measurement identified by a measurement identity
To be specified (i.e. details regarding the UE action upon receiving specific measurement IEs).
5.5.2.2
Setup of a measurement

To be specified

5.5.2.2.1
Measurement objects

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

5.5.2.2.2
Measurement type
Intra-frequency measurements: to be specified.

Inter-frequency measurements: to be specified.

Inter-RAT measurements: to be specified.
5.5.2.2.3
Measurement quantity
Reference symbol received power (RSRP): to be specified
E-UTRA carrier received signal strength indicator (RSSI): to be specified
RSRQ: to be specified
The associated filtering: to be specified

5.5.2.2.4
Measurement reporting criteria type
Periodical reporting: to be specified

Event-triggered reporting: to be specified

Event-triggered periodic reporting: to be specified

5.5.2.3
Modification of a measurement

To be specified

5.5.2.4
Release of a measurement

To be specified

5.5.3
Measurement report triggering

5.5.4
Measurement reporting

The UE shall:

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

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

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;

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.

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

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].
6.3.5
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>
	
	

	Measured results
	MP
	
	<ref>
	For the N best cells: cell identity, measured value of the measument quantity (for the quantities, see 6.3.2)
	

	Event results
	MP
	
	<ref>
	Event Id, cell identity
	


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 neibhbours by their physical layer identity

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>
	
	

	>Measurement object list
	OP
	1 to n
	<ref>
	The configuration parameters as specified below apply for all cells
	

	>Reporting configuration list
	OP
	1 to n
	
	
	

	
	
	
	
	
	

	>>Reporting quantity
	OP
	
	
	E.g. quantity as in Measurement quantity (above)
	

	>>Reporting cell status
	OP
	
	
	E.g. number of cells to report, may be indicated seperately for used frequency, non-used frequency and inter RAT
	

	>>Reporting criteria, event based
	OP
	
	
	E.g. event identity, triggering condition(s), cells forbiddent to trigger, W, hysteresis, threshold usedF, (de-)activaiton threshold, time to trigger, reporting interval, number of reports, reporting cell status, Use cell individual offset
	

	>>Reporting criteria, periodical
	OP
	
	
	E.g. reporting interval, number of reports
	

	>Measurement identity list
	OP
	1 to n
	
	
	

	>> Measurement object identity
	MP
	
	
	
	

	>> Reporting configuration  identity
	MP
	
	
	
	

	> Quantity configuration
	OP
	
	
	
	

	Inter Frequency measurement configuration
	OP
	
	
	Details are similar as for the intra frequency configuration
	

	> Measurement object list
	OP
	1 to n
	<ref>
	
	

	> Reporting configuration list
	OP
	1 to n
	
	
	

	>>Reporting quantity
	OP
	
	
	
	

	>>Reporting cell status
	OP
	
	
	
	

	>>Reporting criteria, event based
	OP
	
	
	
	

	>>Reporting criteria, periodical
	OP
	
	
	
	

	>Measurement identity list
	OP
	1 to n
	
	
	

	>> Measurement object identity
	MP
	
	
	
	

	>> Reporting configuration  identity
	MP
	
	
	
	

	> Quantity configuration
	OP
	
	
	
	

	InterRAT UTRA measurement configuration
	OP
	
	
	
	

	>Measurement object list
	OP
	1 to n
	<ref>
	
	

	>Reporting configuration list
	OP
	1 to n
	
	
	

	>>Reporting quantity
	OP
	
	
	
	

	>>Reporting cell status
	OP
	
	
	
	

	>>Reporting criteria, event based
	OP
	
	
	
	

	>>Reporting criteria, periodical
	OP
	
	
	
	

	>Measurement identity list
	OP
	1 to n
	
	
	

	>> Measurement object identity
	MP
	
	
	
	

	>> Reporting configuration  identity
	MP
	
	
	
	

	> Quantity configuration
	OP
	
	
	
	

	InterRAT GERAN measurement configuration
	OP
	
	
	
	

	>Measurement object list
	OP
	1 to n
	<ref>
	
	

	>Reporting configuration list
	OP
	1 to n
	
	
	

	>>Reporting quantity
	OP
	
	
	
	

	>>Reporting cell status
	OP
	
	
	
	

	>>Reporting criteria, event based
	OP
	
	
	
	

	>>Reporting criteria, periodical
	OP
	
	
	
	

	>Measurement identity list
	OP
	1 to n
	
	
	

	>> Measurement object identity
	MP
	
	
	
	

	>> Reporting configuration  identity
	MP
	
	
	
	

	> Quantity configuration
	OP
	
	
	
	

	Measurement gap configuration
	OP
	
	
	Start sub-frame number, gap length (unless RAN4 agrees to use one gap length only) and inter-gap distance. Actual signalling details are FFS e.g. use of a 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 status
	OP
	
	
	Used to start/ stop a measurement gap configuration
	


Editors note
The above table provides a first overview of the Measurement configuration only covering the measurements for the purpose of network controlled mobility. The introduction of other types of measurements is FFS. This includes Quality measurements (e.g. BLER, SIR), UE internal measurement (e.g. UE Transmitted Power, UTRA Carrier RSSI, UE Rx-Tx time difference), Traffic volume measurement (e.g. RLC buffer payload, Average RLC buffer payload, Variance of RLC buffer payload), UE positioning measurement (Type <e.g. UE assisted, UE based, UE based is preferred but UE assisted is allowed, UE assisted is preferred but UE based is allowed>, Methods
<e.g. OTDOA, GPS, OTDOA or GPS, Cell ID>)

Editors note
It has been agreed to use ‘delta signalling’ for the measurement object and the measurement specifics although for the last this will be up to a limited level e.g. the Measurement Type
6.3.5.3
Intra-frequency measurement object
The UE reports all intra-frequency neighbouring cells i.e. not just the ones included in this IE. 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
	OP
	1..n
	
	
	

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

	Cells to modify
	MP
	1..n
	
	It is FFS if other information may be provided
	

	>Cell index
	FFS
	
	
	
	

	>Cell individual offset
	OP
	
	
	
	

	Cells to add
	MP
	1..n
	
	It is FFS if other information may be provided
	

	>Cell index
	FFS
	
	
	
	

	>Cell individual offset
	OP
	
	
	
	


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 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 threshold better than serving

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Intra-frequency event list
	MP
	1..n
	
	
	

	>Event identity
	
	
	
	
	

	>Threshold
	
	
	
	
	

	>Hysterisis
	
	
	
	
	

	>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
	


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

Event b1: Neighbour becomes better than absolute threshold

Event b2: Serving becomes worse than absolute threshold AND Neighbour becomes better than another absolute threshold
Event b3: Neighbour becomes threshold better than serving

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Inter-frequency event list
	MP
	1..n
	
	
	

	>Event identity
	
	
	
	
	

	>Threshold
	
	
	
	
	

	>Hysterisis
	
	
	
	
	

	>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
	


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

Event c1: Neighbour becomes better than absolute threshold

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

	Inter-RAT event list
	MP
	1..n
	
	
	

	>Event identity
	
	
	
	
	

	>Threshold
	
	
	
	
	

	>Hysterisis
	
	
	
	
	

	>Time to trigger
	
	
	
	
	

	>Maximum number of reported cells
	
	
	
	
	

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