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1
Introduction

This paper makes a number of proposals about the terminology used for measurements and for the structure of the information needed to configure measurements in RRC_CONNECTED. 
2
Terminology

2.1
Measurement configuration, Measurement specifics, etc
In the current version of 36.331 the term 'measurement configuration' is used to refer to the complete set of information provided from eNB to UE for the purpose of controlling measurements in RRC_CONNECTED. Our preference is to give the 'measurement configuration' a more specific meaning (see proposal 3) and hence we propose that the term 'measurement context' is used for the complete set of measurements information. 

Proposal 1: 
Measurement Context is the complete set of measurement information provided by the eNB and stored within the UE for the purpose of controlling measurements in RRC_CONNECTED
Furthermore, it is proposed that the term 'intra-frequency (respectively inter-freq, inter-RAT) measurement context' is the used to refer to the full set of information stored in the UE for controlling intra-frequency measurements (respectively inter-freq, inter-RAT). It should be obvious what this term means and so it may not be necessary to formally define it in the specification. 
Proposal 2:
Intra-frequency (respectively inter-freq, inter-RAT) Measurement Context is the complete set of measurement information provided by the eNB and stored within the UE for the purpose of controlling intra-frequency (respectively inter-freq, inter-RAT) measurements in RRC_CONNECTED
It has also been found useful to define a term for the parts of the measurement configuration other than the measurement object(s).  Currently, 36.331 uses the term 'measurement specifics' but it has been previously discussed that it would be preferable to find a term that gives a better description of what it refers to. The current term 'measurement specifics' really covers 2 different things. Firstly it covers what the UE is requested to measure (i.e. the measurement quantities and associated filter coefficients) and second it covers how and what the UE is requested to report (i.e. report triggering and report contents). Our proposal is to use 2 different terms for these parts.
Proposal 3: 


Measurement Configuration is the configuration of the measurements quantities and associated filtering






Reporting Configuration is the configuration of the reporting criteria and report contents. 
2.1
Definition of measurement object

The current definition of measurement object is:

4.
Measurement objects: The objects which the UE shall perform the measurement on e.g. a carrier frequency or a list of neighbouring cells.  An object may include additional parameters e.g. parameters applicable for a specific cell.

This definition is a not very clear for the case that the UE is requested to measure on a certain carrier frequency and list of some neighbour cell offsets is provided. Is the measurement object the carrier frequency, or the list of neighbour cell offsets, or both (given that the UE must report on both listed and unlisted cells)?
The proposal is that the measurement object is the carrier frequency as the UE is requested to attempt to detect and measure on all cells of this carrier frequency. The list of neighbour cell offsets that can be provided does not change what the UE measures in any way - it only provides some parameters that are used during the event evaluation process. The exception to this is inter-RAT UTRA measurements where the cell list does define what the UE measures on and so in this case the measurement object is a cell.

Proposal 4: Measurement object: The object on which the UE is requested to measure. For intra-frequency, inter-frequency, and inter-RAT GERAN measurements the measurement object is a carrier frequency. For inter-RAT UTRA measurements the measurement object is a cell. Additional parameters can be associated with an object to be used in event evaluation, e.g. cell specific offsets.
3 
Structure of measurement information
In line with the approach used in UTRA and also the approach used so far in 36.331, it is proposed that there is a measurement object list per measurement type. All measurements of this measurement type work with the same measurement object list. For intra-frequency the measurement object list by definition has one entry equal to the current serving frequency.
Proposal 5: There is a measurement object list per measurement type. All measurements of this measurement type work with the same measurement object list.
It has previously been agreed that multiple 'measurement identities' will be supported and that multiple instances of the same event will be supported. UTRA supported both of these things by using a 'two level' approach where multiple measurement identities could be configured and within each measurement identity there could be multiple measurement events configured - although if two instances of the same event were configured they had to belong to different measurement identities. This two level approach introduced two different ways to provide identical measurement configurations - i.e. 1 measurement identity with  2 events, or 2 measurement identities each with 1 event. This unnecessary configuration flexibility should not be introduced in E-UTRA and it is proposed to use a single level. Therefore it is proposed that a single measurement identity configures a single event or periodical reporting and contains all the configuration information to generate a report when triggered. Further more it is proposed that term reporting identity would be more appropriate than measurement identity.
Proposal 6: A reporting identity configures a single event or periodic reporting and contains all the configuration information to generate a report when triggered
UTRA had the restriction that only a single measurement identity could be configured per Measurement Control message. Given the proposal above, E-UTRA should allow multiple reporting identity to be configured per RRC Connection Reconfiguration message. 
Proposal 7: RRC Connection Reconfiguration can configure more than one reporting identity
In UTRA a single measurement quantity (e.g. RSCP, Ec/Io, Pathloss) with and associated filter coefficient could be configured per measurement identity. This measurement quantity was used by the UE for event evaluation in the case of event triggered reporting. However, it was possible for extra quantities to be requested in the measurement report so the report could include, for example RSCP, Ec/Io, and RSSI. Consequences of this approach are that it is not possible to configure a L3 filter coefficient for the extra quantities that are requested to be reported, and also the quantities that the UE has to measure are actually contained two separate parts of the measurement identity.  
To simplify this it is proposed that the measurement configuration is all located in one place within the measurement context of that measurement type. This measurement configuration indicates which measurement quantities should be measured and the L3 filtering configuration to be applied for each of them. 

Proposal 8: The measurement configuration is all located in one place in the measurement context of that measurement type. This measurement configuration  configures the measurement quantities and associated L3 filtering.
Based on the proposals above the high level structure of the intra frequency measurement context shown below:
	Name
	Comment

	Intra-freq Measurement Context
	

	> Intra-freq Measurement Object
	For intra-freq the measurement object is by definition the serving carrier frequency. So only the optional associated information (i.e. cell specific offsets) needs to be provided.

	
	

	> Intra-freq Measurement Configuration
	

	>> RSRP and filter coefficient
	Indicates if RSRP measurement required (yes/no). If so filter coefficient provided.

	>> RSRQ and filter coefficient
	Indicates if RSRQ measurement required (yes/no). If so filter coefficient provided.

	>> RSSI and filter coefficient
	Indicates if RSSI measurement required (yes/no). If so filter coefficient provided.

	
	

	> Intra-freq Reporting Configuration
	

	>> Intra-freq Reporting Identity list
	

	>>> Reporting Identity
	

	>>>> Reporting mode 
	AM/UM (FFS whether this is needed)

	>>>> Reporting quantities
	Flags indicating if RSRP, RSRQ, RSSI are reported

	>>>> Number of cells to report
	

	>>>> Report triggering
	event or periodic

	>>>>> Event triggering parameters 
	Measurement quantity for triggering (RSRP, RSRQ or RSSI),

Event (a1, a2, a3),

Offset, Threshold, Time to Trigger, Hysteresis

	>>>>> Periodic reporting
	Interval, Number of reports


Table 1: Intra frequency measurement context
Proposal 9:
Agree the high level structure for the Intra-freq Measurement Context shown in Table 1.
It is also necessary to decide at what level we permit 'delta' changes to the measurement context. It has already been decided that delta changes to the measurement object should be permitted (i.e. add/delete cells or frequencies). It is proposed that reporting identities can be configured /released independently (i.e. without affecting other parts of the measurement context) but that all information within the reporting identity is configured on a complete configuration basis. It is also proposed that the Intra-freq Measurement Configuration updated on a complete configuration basis.  
Proposal 10:

Measurement configuration updated on a complete configuration basis


Reporting Identities can be configured /released independently (i.e. without affecting other parts of the measurement context)


Each Reporting Identity updated on a complete configuration basis

Discussion above has focussed on intra-frequency measurements but the principles can be extended to inter-frequency and inter-RAT. Resulting in the following outline structures shown in tables 2 and 3
4
Conclusion
The paper has discussed measurement terminology and the structure of the information used to configure measurements. It is proposed to discuss and agree each of the detailed proposals.
For information the annex shows more detail of how the intra-frequency measurement context would be signalled in the RRC Connection Reconfiguration message. 

Annex - signalling example
The table below shows a more detailed description of how the intra-frequency measurement context would be signalling in the RRC Connection Reconfiguration message. It is shown in UTRA RRC tabular styles. Any value ranges shown are just examples. 
	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Intra-freq Measurement Context
	OP
	
	<ref>
	
	

	> Intra-freq measurement object list
	OP
	
	<ref>
	
	

	> Intra freq measurement configuration
	OP
	
	
	
	

	>> RSRP
	OP
	
	
	Presence indicates that RSRP measurement is requested
	

	>>> Filter configuration
	MP
	
	TBD
	
	

	>> RSRQ
	OP
	
	
	Presence indicates that RSRQ measurement is requested
	

	>>> Filter configuration
	MP
	
	TBD
	
	

	>> RSSI
	OP
	
	
	Presence indicates that RSSI measurement is requested
	

	>>> Filter configuration
	MP
	
	TBD
	
	

	> Intra freq reporting configuration
	MP
	
	
	
	

	>> Reporting identity list
	OP
	1..Max
	
	
	

	>>> Reporting identity
	MP
	
	integer(

0..max)
	
	

	>>> CHOICE config/release
	
	
	
	
	

	>>>> Release
	MP
	
	Null
	Delete the reporting configuration associated with this reporting configuration identity
	

	>>>> Configure
	MP
	
	
	Configure the reporting configuration associated with this reporting configuration identity (overwrite if a previous reporting identity was stored here)
	

	>>>>> Reporting mode 
	MP
	
	Enum(AM, UM)
	FFS
	

	>>>>> Reporting quantities
	MP
	
	
	
	

	>>>>>> RSRP
	MP
	
	Boolean
	
	

	>>>>>> RSRP
	MP
	
	Boolean
	
	

	>>>>>> RSRP
	MP
	
	Boolean
	
	

	>>>>> Number of cells to report
	MP
	
	integer (0..max)
	
	

	
	
	
	
	
	

	>>>>> Event triggered reporting
	OP
	
	
	
	

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

	>>>>>> Measurement quantity for triggering
	MP
	
	Enum(RSRP, RSRQ, RSSI)
	
	

	>>>>>> Offset
	OP
	
	
	For event a3
	

	>>>>>> Threshold
	OP
	
	
	For event  a1, a2
	

	>>>>>> Time to trigger
	MP
	
	
	
	

	>>>>>> Hysteresis
	MP
	
	
	
	

	>>>>> Periodical reporting
	OP
	
	
	E.g. reporting interval, number of reports
	

	>>>>>> Amount of reporting
	MP
	
	integer (1, 2, 3, 4, 6, 8, 10, inf)
	
	

	>>>>>> Interval
	MP
	
	integer(250, 500, 1000, 2000, 3000, 4000, 6000, 8000)
	ms
	





