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1
Introduction

In this paper we try to discuss what parameters are required to configure measurements, reporting events and reporting.
The following general agreements were made in the LTE RRC adhoc: 

 1) 
The Measurement Configuration includes a list of Measurement Objects, a list of Reporting Configurations, and a list of Measurement Identities. In addition it includes a number of quantity configurations.

2) 
A measurement objects consists of either:

-
Set of E-UTRAN frequencies

-
excluding the forbidden cells on these frequencies

-
can indicate cell specific offsets

-
Set of GSM frequencies

-
Set of cells on a set of UMTS frequencies listed in the NCL

-
detected cells FFS

3) 
Reporting configuration includes an event description and the reporting description (FFS if multiple events)

4) 
The Measurement Identity is used to link a specific Measurement Object with a corresponding Reporting Configuration.

5) 
We allow for more than one Measurement Object to be related to the same Reporting Configuration as well as more than one Reporting Configuration to relate to the same Measurement Object

6)
One Quantity configuration can be configured for intra-freq, one for inter-freq, and one per RAT Type. It will indicate the quantities/filtering for all events and related reporting (only 1 filtering per quantity).

In addition the following events have been agreed for E-UTRAN:

· Event a1: Serving becomes better than absolute threshold

· Event a2: Serving becomes worse than absolute threshold

· Event a3: Neighbour becomes threshold better than serving
· 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
· Event c1: Neighbour becomes better than absolute threshold

· Event c2: Serving becomes worse than absolute threshold AND Neighbour becomes better than another absolute threshold
And for measurement configuration some basic guidelines have been agreed e.g. delta configuration allowed and using dedicated configuration, but still lots of details are missing and in this paper we try to provide basic set of parameters that are needed in order to do measurement configuration.

2
Discussion

2.1
Measurement Configuration

In RAN2 we have already agreed to use only dedicated configuration for controlling UE measurements for UEs in RRC connected state. Still we can consider optimized signalling e.g. broadcasting a set of configurations in system information and then indexing in the dedicated signalling. In this paper we do not focus on these aspects but try to just list parameters needed for measurement configuration. Later in RAN2 we can consider optimizations but first we should focus on basic functionalities.

2.2
Object configuration

A list of objects is signalled in the measurement configuration. Objects may be added, modified or removed. 

For each measurement type (intra-frequency, inter-frequency and inter-RATs) a bit different set of parameters may be required but at least the following is needed:
· Band/carrier/cell for which the configuration is applicable (intra-frequency/inter-frequency/RAT). 
· Measurement object specific parameters:

· Blacklist (already agreed in stage 2 work). As blacklist can be used to prevent UE reporting some specific cells and as most probably change after each HO the blacklist is expected. It is also required to provide an updated blacklist in the measurement object configuration. 
-
Cell/carrier/band specific offset if applicable

-
Each object is identified by a Measurement Object Id that is used to link a specific Measurement Object to a Measurement Id
2.3
Reporting configuration
Reporting configurations may be setup or removed.
For each object configuration (intra-frequency, inter-frequency and inter-RATs) a bit different set of reporting configurations may be given but at least the following parameters are required for each reporting configuration:

-
Number of cells in report 
Additionally it could be discussed whether a configuration is applicable for specific set of cell(s), but for now that is seen as optimization and not considered in this paper.

Per event – currently already following has been agreed:

-
Event specific parameters (e.g. threshold(s), hysteresis)
-
Time to Trigger (TTT)

-
Optional event periodic reporting i.e. period and number of reports.  If number of reports is not limited, then after trigger the reporting will become periodic until event is not fulfilled anymore

-
The need of a Reporting quantity if reporting of another quantity is required in addition to the measurement quantity is FFS.
 
With this set of parameters basic functionalities should be enough and we do not see strong need for any additional parameters to make basic measurement functionality to work. But for TTT it is also probably worth discussing whether only one TTT is enough as with variable DRX one TTT may not deliver good results e.g. with TTT of 500ms is very different if UE is non-DRX or in normal level 1 DRX (e.g. 500ms). Thus it may be required that variable TTT depending on the used DRX is required in order to provide decent measurement results.
Each configuration is identified by a Reporting Configuration Id that is used to link a specific Reporting Configuration to a Measurement Id

2.4
Quantity configuration

The Quantity configuration is agreed to be:

-
One for all intra-frequency measurements.

-
One for all inter-frequency measurements.

-
One per RAT type e.g. UTRAN, GERAN

Parameters needed:
-
Measurement quantity to indicate which quantity shall be used for reporting event evaluation.
-
Filter parameters. 

2.5
Measurement identities
In order to allow binding of measurement object(s) to reporting configuration(s) it is necessary to uniquely identify all of them:
	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Measurement Identity list
	OP
	1..MaxMeasurments
	
	
	

	>Measurement id
	MP
	
	Integer(1..MaxIds)
	Id identifying a measurement
	

	Measurement Object Id List
	MP
	1..MaxObjects
	
	
	

	>Measurement Object Id
	MP
	
	Integer(1..MaxObjects)
	Id identifying a measurement object
	

	>Reporting Configuration Id List
	MP
	1..MaxReportingConfigurations
	
	
	

	>>Reporting Configuration Id
	MP
	
	Integer(1..MaxReportingConfigurations)
	Id identifying a Reporting configuration 
	


2.6
Reporting

In our view each report shall include at least following information: 

- Measurement Id
- Measurement results for N cells as configured by NW  

- Cell identification

- Cell Id (e.g. PHY CID for E-UTRAN cells)

- Carrier/Band information
- Result

- Triggering event identification


- Reporting configuration Id

- Triggering event Id (In order to distinguish multiple events per reporting configuration).
Since multiple events of same type are allowed for a single measurement task there are two possible ways of reporting

(1)
Triggering event is identified by type but not uniquely by event ID

(2) Triggering event is uniquely identified by event ID.

Option (1) would allow for less reporting overhead as no event ID is needed but in our view it is considered necessary for the eNB to exactly know the event ID in order to optimize measurement tasks e.g. in order to determine how often a particular event is triggered. 

 (a) From the reporting the triggering event uniquely can be identified (Option 2). In order to achieve this the events are configured in a list per measurement id and the position in the list identifies the event and is reported in the report message.

(b) If more than one event triggers result into subsequent event periodical reporting we consider it sufficient if a reporting takes place with the shortest configured reporting period. The NW is able to determine from the event reporting which events have triggered the event periodical reporting 

In addition to the event results, measurement results should be reported. The maximum number of results can be configured by the NW in the measurement event configuration and of course limited by number of available measurement results in the UE.  

3
Conclusion

In the attached TP we conclude our findings into TP for 36.331
4
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Text Proposal

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>
	
	

	Mobility Measurement results
	OP
	
	<ref>
	For the N best cells: cell identity, measured value of the measurement quantity (for the quantities, see 6.3.2)
	


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.x
Mobility measurement results
Covering measured and event results for Intra-frequency, inter-frequency and inter- RAT mobility measurements

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	E-UTRAN-measurement results
	OP
	
	E-UTRAN measurement results 6.3.5.x1
	Present if intra- or inter-frequency event was triggered
	

	Inter-frequency measurement results
	OP
	1..MaxNumberOfInterFrequencies
	Inter-frequency measurement results 6.3.5.x2
	Present if inter-frequency event was triggered
	

	Inter-RAT measurement results
	OP
	
	Inter-RAT measurement results 6.3.5.x3
	Present if inter-RAT event was triggered
	


.

6.3.5.x1
E-UTRAN measurement results

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

	Cell result list
	MP
	1..N
	
	
	

	>Cell results
	
	
	<ref>
	
	

	>>Cell Identity
	MP
	
	<ref>
	PHY CID
	

	>>Measurement result
	MP
	
	<ref>
	Measurement result of PHY CID
	

	Event result list
	CV-EVENT-TRIGERED
	1.. maxEvents
	
	Results from all triggering events
	

	>Reporting configuration Id
	MP
	
	Integer(1..MaxReportingConfigurations)
	
	

	>Event index
	MP
	
	Integer (1..maxEvents)
	Index to the event list provided in the measurement configuration identifying event that triggered measurement report sending
	


	Condition
	Explanation

	EVENT-TRIGGERED
	This IE is present if the report results from event trigger and is absent if the report results from periodical trigger


6.3.5.x2
Inter-frequency measurement results

Covering results from the maximum number of reported best cells and from events for inter-frequency measurement

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	E-UTRAN Carrier Info
	MP
	
	<ref>
	Indicates carrier for which cells in this IE are reported
	

	E-UTRAN measurement results
	MP
	
	E-UTRAN measurement results 6.3.5.x1
	
	


6.3.5.x3
Inter-RAT measurement results

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

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Cell result list
	MP
	1..N 
	
	
	

	>Cell results
	
	
	<ref>
	
	

	>>RAT indication
	
	
	Enumerated(GERAN ;UTRAN)
	
	

	>>Cell Identity
	MP
	
	<ref>
	Inter-RAT cell identity (tbd)
	

	>>Measurement Result
	MP
	
	<ref>
	Measurement Result
	

	Event result list
	CV-EVENT-TRIGGERED
	1.. maxEvents
	
	Results from all triggering events
	

	> Reporting configuration Id
	MP
	
	Integer(1..MaxReportingConfigurations)
	
	

	>Event index
	MP
	
	1..maxEvents
	Index to the event list provided in the measurement configuration identifying event that triggered measurement report sending
	


	Condition
	Explanation

	EVENT-TRIGGERED
	This IE is present if the report results from event trigger and is absent if the report results from periodical trigger


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

	Measurement configuration
	
	
	
	
	

	Measurement Identity to remove list
	OP
	1..MaxMeasurments
	
	
	

	>Measurement id
	MP
	
	Integer(1..MaxIds)
	Id identifying a measurement
	

	Measurement Identity to setup list
	OP
	1..MaxMeasurments
	
	
	

	>Measurement id
	MP
	
	Integer(1..MaxIds)
	Id identifying a measurement
	

	>Measurement Object Id List
	MP
	1..MaxObjects
	
	
	

	>>Measurement Object Id
	MP
	
	Integer(1..MaxObjects)
	Id identifying a measurement object
	

	>Reporting Configuration Id List
	MP
	1..MaxReportingConfigurations
	
	
	

	>>Reporting Configuration Id
	MP
	
	Integer(1..MaxReportingConfigurations)
	Id identifying a Reporting configuration 
	

	Measurement Objects
	
	
	
	
	

	Measurement Object to remove List
	OP
	1..MaxObjects
	
	
	

	>Measurement Object Id
	MP
	
	Integer(1..MaxObjects)
	Id identifying a measurement object
	

	Measurement Object to add or modify List
	OP
	1..MaxObjects
	
	
	

	>Measurement Object Id
	MP
	
	Integer(1..MaxObjects)
	Id identifying a measurement object
	

	>Intra-frequency Measurement object
	OP
	
	6.3.5.3
	
	

	>Inter-frequency Measurement object
	OP
	
	6.3.5.3a
	
	

	>Inter-RAT UTRAN Measurement object
	OP
	
	6.3.5.3.b
	
	

	>Inter-RAT GERAN Measurement object
	OP
	
	6.3.5.3.b
	
	

	Reporting Configurations
	
	
	
	
	

	Reporting Configuration to remove list
	OP
	1..MaxReportingConfigurations
	
	
	

	>Reporting Configuration Id
	MP
	
	Integer(1..MaxReportingConfigurations)
	Id identifying a Reporting configuration 
	

	Reporting Configuration to setup List
	OP
	1..MaxReportingConfigurations
	
	
	

	>Reporting Configuration Id
	MP
	
	Integer(1..MaxReportingConfigurations)
	Id identifying a Reporting configuration 
	

	>Intra-frequency measurement reporting criteria
	OP
	
	Intra-frequency measurement reporting criteria
	
	

	>Intra-frequency  Reporting criteria, periodical
	OP
	
	Tbd
	E.g. reporting interval, number of reports
	

	>Inter-frequency measurement reporting criteria
	OP
	
	Inter-inter frequency measurement reporting criteria
	
	

	>Inter-frequency  Reporting criteria, periodical
	OP
	
	Tbd
	E.g. reporting interval, number of reports
	

	>Inter-RAT measurement reporting criteria
	OP
	
	Inter-RAT measurement reporting criteria
	
	

	>Inter-RAT Reporting criteria, periodical
	OP
	
	Tbd
	E.g. reporting interval, number of reports
	

	Measurement quantity configurations
	
	
	
	
	

	Intra-frequency Quantity Configuration
	OP
	
	
	
	

	>Measurement  quantity
	MP
	
	Tbd
	
	

	>Filter coefficient
	MP
	
	Tbd
	
	

	Inter-frequency Quantity Configuration
	OP
	
	
	
	

	>Measurement  quantity
	MP
	
	Tbd
	
	

	>Filter coefficient
	MP
	
	Tbd
	
	

	
	
	
	
	
	

	Inter-RAT GERAN quantity configuration
	OP
	
	
	
	

	>Measurement  quantity
	MP
	
	Tbd
	
	

	>Filter coefficient
	MP
	
	
	
	

	Inter-RAT UTRA quantity configuration
	OP
	
	
	
	

	>Measurement  quantity
	MP
	
	Tbd
	
	

	>Filter coefficient
	MP
	
	Tbd
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	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
	
	
	
	


6.3.5.3a
Inter-frequency measurement object
The UE reports all inter-frequency neighbouring cells i.e. not just the ones included in this IE. 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
	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
	OP
	1..n
	
	It is FFS if other information may be provided
	

	>Cell index
	FFS
	
	
	
	

	>Cell individual offset
	OP
	
	
	
	

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

	>Cell index
	FFS
	
	
	
	

	>Cell individual offset
	OP
	
	
	
	


6.3.5.3b
Inter-RAT measurement object
The UE reports all inter-RAT neighbouring cells i.e. not just the ones included in this IE. This IE specifies information applicable for specific inter-RAT neighbouring cells. The IE may also specify information applicable for all inter-RAT 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
	OP
	1..n
	
	It is FFS if other information may be provided
	

	>Cell index
	FFS
	
	
	
	

	>Cell individual offset
	OP
	
	
	
	

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

	>Cell index
	FFS
	
	
	
	

	>Cell individual offset
	OP
	
	
	
	

	RAT identity
	MP
	
	Enumerated(GERAN,UTRAN)
	
	

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


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 amount of hysteresis better than serving

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Intra-frequency event list
	MP
	1..maxEvents
	
	
	

	>Event identity
	MP
	
	Enumerated (a1, a2, a3)
	
	

	>Threshold
	OP
	
	
	Present for a1,a2
	

	>Hysteresis
	OP
	
	
	Present for 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)
	


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 are labelled bN with N equal to 1, 2, ...

Event b1: Neighbour becomes better than absolute threshold

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

	Inter-frequency event list
	MP
	1..maxEvents
	
	
	

	>Event identity
	MP
	
	Enumerated (b1, b2, b3)
	
	

	>Threshold1
	OP
	
	
	Present for b1,b2
	

	>Threshold2
	OP
	
	
	Present for b2
	

	>Hysteresis
	OP
	
	
	Present for b3
	

	>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)
	


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 threshold

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

	Inter-RAT event list
	MP
	1..maxEvents
	
	
	

	>Event identity
	MP
	
	Enumerated (c1, c2)
	
	

	>Threshold1
	OP
	
	
	Present for c1,c2
	

	>Threshold2
	OP
	
	
	Present for c2
	

	>Time to trigger
	MP
	
	
	
	

	>Maximum number of reported cells
	
	
	
	
	

	>Reporting interval
	OP
	
	
	If Iincluded, 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
	


