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Discussion and decision
1 Introduction

This contribution discusses the extension of measurements. It was noted that the existing RRM measurement configuration framework has some limitations, causing a number of problems when introducing new types of measurements. Consequently, newly introduced measurements are sometimes inconsistent regarding the use of irrelevant mandatory legacy parameters for which clarification needs to be provided (e.g how EUTRAN sets these, that UE shall ignore).

We acknowledge that non-critical extension is the baseline and that critical extensions should only be introduced if there is a particular need. As we have noted that several measurements do not fit so wel into the current framework, it seems now is a good time to discuss whether to consider some restructuring to simplify and unify different cases not fitting within original information structure (objects, reporting config).

Most related issues

	No
	Clause(s)
	Description

	S.007
	measConfig
	Existing RRM measurement configuration is not so extensible e.g. mandatory fields that shall be ignored. It seems desirable to consider some restructuring to simplify and unify different cases not fitting within original information structure (objects, reporting config)

	C.078
	6.3.5 MeasConfig
	For measurment reporting, measurement id is mandatory present. However, the UL delay configuration and report cannot be associated with a measurement ID with the current extension. For example, if eNB configures multiple measurement IDs via measObjectToAddModList or measIdToAddModListExt-r12, and UL delay configuration as well in the same MeasConfig, the UE would be confused to associate which measurment ID with UL delay measurment.

	S.074
	6.3.5 MeasConfig, ul-DelayConfig (eMDT)
	Parameters specifying when the UE should report what are normally part of the report configuration

(As this is not frequency specific measurement, we should consider how to handle the measObject i.e. either have no object linked or another type of object e.g. related to DRBs)

	S.093
	6.3.5 ReportConfigEUTRA, measRSSI-ReportConfig a.o.
	The way new measurements are introduces does not seem very aligned (also regarding field names)

	S.096
	6.3.5 ReportConfigEUTRA, (LAA)
	It is not clear if any restrictions apply regarding legacy fields and whether the UE shall ignore some fields


2 Discussion

2.1 Overview current framework and limitations

Since REL-8, quite a few extensions to the RRM measurement configuration have been introduced. For background an overview of the main extensions is provided in the annex. We think that past experience shows that at times it proved somewhat difficult to specify new measurements revealing that the original framework had some limitations when it comes to extensibility.The following table summarises the RRM measurement model and intends to highlight some of the main limitations.

	Part
	Description
	Issues

	measConfig
	Specifying measurements comprising of a linked set of measObject and reportConfig

Alsop specifying parameters common for all measurements e.g. quantityConfig, measGap, s-Measure, speedScaling
	Several measurements do not require an object e.g. concern a given cell.. For UL delay measurements an object also does seem needed

	measId
	Defines an individual measurement, by reference to a linked measObject and reportConfig
	It is currently not possible to specify parameters specific to a single measurement (other than by referring to a specific reportConfig)

	measObject
	Specifying the measurement configuration parameters of a frequency to be measuremed e.g. bandwith, measPerformance

May include a list of cells (white or black-listed, cells with specific offset or TTT, or cells for which to report SI)
	Not well suited to support measurements that do not concern a particular frequency e.g. ul-Delay.

It could be beneficial to support other types of objects e.g. RBs

	reportConfig
	Specifying parameters related to the triggering of a measurement report: trigger quantity, hysteresis, TTT and in case of event triggered parameters affecting entry/ leae conditions e.g. threshold, in case of periodically triggered the purpose e.g. reportStrongestCells, reportCGI

Also specifies parameters related to the contents of the measurement report: quantities to report, number of cells, reportInterval, number of reports, ..
	For some new measurements a single field is sufficient i.e. replacing several legacy (mandatory) fields. E.g. si-RequestForHO, ue-RxTxTimeDiffPeriodical – no need for triggerQuantity, reportQuantity, maxCells, reportInterval, reportAmount


Tab. 1: Review of measurement model

2.2 Potential improvement options
Measurement identity

For UL delay, it seems desirable to configure a measurement that is not linked to a (frequency based) measurement object. We think this would be useful also for other types of measurements and hence should be considered.

MeasIdToAddMod ::=
SEQUENCE {


measId







MeasId,


measObjectId





MeasObjectId,


reportConfigId





ReportConfigId

}

There seem to be different ways to handle measurements not requiring a linked (frequency based) measurement object:

a) 
Optional: The most natural way to realise this would be to make the measObjectId optional. It may be possible to do this by defining a revision of measIdToAddModListExt

b) 
Specific value: An alternative would be to use a specific value to indicate NONE. This could be interesting if a value within the existing value range would be reserved e.g. maxObjectId. A network using this functionality would not configure a measObject with this identity, and the UE considers it as if no measObjectId is linked.

c) 
Procedural changes: It seems possible to handle measurements not requiring a measObject without signalling changes by specifying that for the particular measurement the UE ignores the associated measObject, if configured. The UE may now have to consider a measurement without linked object as incorrect only if it concerns a measurement requiring an object, or we would require that the network always links a defined measObject. Anyhow, this is regarded as a somewhat nasty approach

We think that approach a) is cleanest and facilitates some further general improvements discussed below. Hence we propose:

Proposal 1
RAN2 is requested to discuss and conclude how to support measurements not requiring a (frequency based) measurement object

Report configuration
Past experience has shown that the reportConfig information structure is somewhat rigid with several mandatory parameters. Several new measurements have been defined for which such fields are not applicable e.g. because there is not need to configure parameters like triggerType, triggerQuantity, reportQuantity, maxReportCells, reportInterval, reportAmount. In particular, several new type of one-shot or periodic measurements have been defined simply by adding a new field i.e. whereas it would have been appropriate to define a new purpose value. As a result there is not so much consistence. We think there are two main potential improvements that should be considered:

i. 
Changing several fields to optional in particular triggerQuantity, reportQuantity, maxReportCells as there is not always configurability while measurements are not always cover multiple entities (cells, CSI-RS resources, ..)

ii. 
Change purpose into a choice (alike for events) to facilitate specification of fields applicable to the concerned type of measurement

iii. 
Reserve sufficient codes for fields that are most likely to be extended e.g. quantities. This may be done by introducing spares to ensure an additional bit is used in encoding

Introducing a revision of ReportConfigEUTRA would be cleanest and may also facilitate some further general improvements discussed below. It may however be possible to support realise some improvements e.g. ii. by some non-critical extensions (probably at the cost of additional signalling overhead).

A further aspect to be discussed is whether, if introduced, the new format would only be used for any new measurements that are introduced (e.g. measurements introduced from REL-13)

Proposal 2
RAN2 is requested to discuss and conclude whether to modify the reportConfig information structure to facilitate extensibility, and if so for which measurements the new format would be used

Other potential improvements of the RRM framework
While revieing the RRM framework we identified some further areas for potential improvement that may be considered if an effort is performed to enhance the RRM framework:

· 
It seems desirable if the RRM framework allows configuration of parameters for a particular measurement i.e. neither part of the reportConfig nor of the measObject. If we would introduce a revision of MeasIdToAddMod we could easily add support for this.

· 
The measurement report message also includes mandatory parameters that may not always need to be provided e.g. for measurements less related to radio link quality

· 
Some further discussion seems desirable regarding the specification of parameters related to when to perform measurements e.g. where these are best specified
· 
It would be nice if the RRM framework facilitates the introduction of other types of measurement objects e.g. RBs

Altogether we propose the following:

Proposal 3
RAN2 is requested to discuss and conclude whether an, and if so which, further improvements of the RRM framework should be considered alongside the main changes discussed

3 Conclusion & recommendation
This contribution discusses the RSSI measurement, covering aspects like objective, requirements as well as high level characteristics of the solution. The document includes the following proposals that RAN2 is requested to discuss and conclude:

Proposal 1
RAN2 is requested to discuss and conclude how to support measurements not requiring a (frequency based) measurement object

Proposal 2
RAN2 is requested to discuss and conclude whether to modify the reportConfig information structure to facilitate extensibility, and if so for which measurements the new format would be used

Proposal 3
RAN2 is requested to discuss and conclude whether an, and if so which, further improvements of the RRM framework should be considered alongside the main changes discussed
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A Overview of extensions (Annex)

The following table provides an overview of some measurement related extensions that were introduced

	Extension
	Description
	Remarks

	measObject

	altTTT-CellsToAddModList
	Cells for which alternative TTT applies, as specified in associated reportConfig
	

	measDS-Config
	Specifies discovery signal occasions (period, offset, duration) and the associated CSI RS resouces
	

	measRSSI
	Specifies times at which the UE is required to perform an RSSI measurements (period, offset, duration). The offset may not be provided, in which case the UE randomly selects
	If not related to particular transmissions, this may not be specific to a particular frequency/ measurement object (e.g. if frequency not used for LAA)

	reportConfig

	si-RequestForHO
	Specifies one shot measurement of more system information than for reportCGI i.e. not only CGI, TAC and CSG status but also relevant PLMN identities

Re-use trigger type periodical, with purpose set to reportCGI, cell indicated by cellForWhichToReportCGI
	Cell needs to be added to and released from measObject

No need for triggerType, purpose, triggerQuantity, reportQuantity, maxReportCells, reportInterval, reportAmount

	alternativeTimeToTrigger
	Value applicable for measurements
	

	ue-RxTxTimeDiffPeriodical
	Specifies one shot measurement of Rx Tx time difference

Re-use trigger type periodical, with purpose set to reportStrongestCells
	No need for triggerType, triggerQuantity, purpose, reportQuantity, maxReportCells, reportInterval, reportAmount

No real need for measObject

	reportStrongestCSI-RSs
	Used to configure periodical reporting of CSI-RS based discovery signal in resources specified by measDS-Config within the associated measObject
	No need for triggerType, triggerQuantity, purpose, reportQuantity, maxReportCells, reportInterval, reportAmount

Can be regarded as replacement of purpose and triggerQuantity

	reportCRS-Meas
	Indicates additional quantities to report i.e. in addition to CSI-RSRP to also report RSRP and RSRQ
	Can be regarded as extension of reportQuantity

	reportSSTD-Meas
	Specifies one shot measurement of SFN and subframe timing difference between the PCell and the PSCell
	Assumed to re-use trigger type periodical, with purpose set to xx

No need for triggerType, triggerQuantity, purpose, reportQuantity, maxReportCells, reportInterval, reportAmount

No real need for measObject

	Report SINR
	Specifies alternative trigger quantity for periodical or event triggered measurement reporting

Configured by triggerQuantity value extension. Also involves alternative thresholds value ranges, and new reportQuantity values
	Very much based on existing paramers/ all existing parameters still applicable (but values by legacy part to be ignored)

	Report LAA RSSI
	Specifies that UE shall report average RSSI and channel occupancy (CO). Also specifies thresh for CO percentage
	Assumed to re-use trigger type periodical, with purpose set to xx



	ul-DelayConfig
	Used to configure a periodic UL delay measurement, and the associated parameters report interval and a delay threshold
	Not based on existing RRM model i.e. merely replacing all potentially relevant parameters for triggerType, triggerQuantity, purpose, reportQuantity, maxReportCells, reportInterval, reportAmount

A measurement object is not needed


Tab. 2: Main measurement extensions and associated limitations
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