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1 Introduction
The current status in Rel-10 is that location information can be added to MDT measurement reports via RRC on a GNSS location availability basis. In a similar fashion, also other location information can be considered. 

In this paper we look at the possibility of enhancing the location information over RRC from the UE, where the information is also added on an availability basis. In parallel, we analyze how the positioning configuration framework LPP can be slightly modified to configure the UE to prepare and make available location information periodically, without reporting it back via LPP. 
Thereby, the configuration flexibility of LPP, and the reporting efficiency of RCC are both utilized, and the LPP signaling overhead, and need for configuration additions to RRC are avoided. Since the location information inclusion in RRC is on an availability basis, interactions between RRC and LPP are avoided.
2 Discussion
2.1 General
One of the use cases of MDT is to show performance and coverage issues over the geographic area, e.g., to show poor performing locations (with finer granularity than a cell) and to understand where potentially new cells are to be deployed. Such location information can be GNSS on an availability basis, but also cell identifier information. In addition, there have been discussions to enhance the positioning availability and accuracy by new functionality in Rel-11 [1]. That discussion addressed many architectural alternatives to configure, initiate, deactivate and status update localization in the UE and the various involved nodes.

GNSS is typically stand-alone, and is under the control of the user mainly, who can disable or enable it as the user pleases, and as there are needs from applications in the handset. The availability of the location information is therefore dictated by these other mechanisms to large extent. Other measurements performed by the UE mainly for other purposes than MDT localization can also be relevant for MDT localization, but their availability is dictated by other mechanisms and can therefore only be considered when available.

Observation 1: Localization related UE measurements configured by other mechanisms than MDT can be added to MDT measurement reports as location information on an availability basis in Rel-11.

In current specification, the location information is provided via the LocationInfo-r10 IE [2]. However, if other related location information configured by other mechanisms is available, then it is reasonable to add such information as well. 

3 Additional Location Information 
3.1 General

Location information is already provided via two different protocols – LPP [3] and RRC [2], but the scope of the location information for the two protocols is currently quite different, with the former being more comprehensive than the latter. If the location information is available in the UE (best effort, just like GNSS today), then it is natural to send it via the most efficient signalling means. The location information that can be available in the UE includes:

· GNSS Uncertainty and Confidence information [4] to better compare different measurements. Essentially, there are already defined information elements for this information in LPP that can be reused, such as the LocationCoordinates which extends the comparable RRC information element with some additional choices that addresses uncertainty and confidence. 
· The time difference between UE RX and TX can be observed in the base station via the time alignment procedure, but the same can be observed by the UE. This measurement is affected by the TA commands received from the eNB, and its availability is dictated by other mechanisms. In LPP, the ECID-ProvideLocationInformation information element contains the MeasuredResultElement, which includes some information that is already provided in MDT measurement reports, and the ue-RxTxTimeDiff is all that is needed, with the systemFrameNumber as useful information if some interpolation of the location information is considered. 
· The LPP may also have configured OTDOA measurements from the device, so that Reference Signal Time Difference with respect to other cells is available. Again, the availability of the location information is dictated by other mechanisms. In LPP, these can be reported using the following information elements:
The availability and configuration of the location information above is dictated by other mechanisms. However, if any of them are available, then they constitute valuable information for MDT.

Proposal 1: We propose RAN2 to consider listed extended location information for MDT over RRC, where information can be added by the UE on an availability basis.
3.2 Additional Measurement Configuration
The proposed extension of location information is all configured by other mechanisms, and information is only added if available. However, there are some optimizations to be made

· The additional location information should only reflect such information that is not made available in other information elements. A proposal is provided in Section 3.2.1.
· The possibility to use LPP to only configure the location information to be prepared and made available in the UE, but not reported via LPP. An analysis of the rather limited needed changes is presented in Section 3.2.2.
3.2.1 Location Information Enhancements
As discussed above, only new information should be included in the evolved LocationInfo IE. For clarity, it is beneficial to reuse what is already defined for LPP. A proposal of an evolved LocationInfo IE is provided below:
-- ASN1START

LocationInfo-r10 ::=
SEQUENCE {


locationCoordinates-r10




CHOICE {                         OPTIONAL,


ellipsoid-Point-r10





OCTET STRING,        


ellipsoidPointWithAltitude-r10


OCTET STRING,


...


},


locationCoordinates-r11




CHOICE {                         OPTIONAL,
        ellipsoidPointWithUncertaintyCircle-r11               OCTET STRING,
        ellipsoidPointWithUncertaintyEllipse-r11              OCTET STRING,        


ellipsoidPointWithAltitudeAndUncertaintyEllipsoid-r11 OCTET STRING,


...


},


horizontalVelocity-r10




OCTET STRING



     OPTIONAL,


gnss-TOD-msec-r10





OCTET STRING



     OPTIONAL,


...
    ecid-systemFrameNumber-r11



BIT STRING (SIZE (10))

 
 OPTIONAL,

    ecid-ue-RxTxTimeDiff-r11
            INTEGER (0..4095)



 OPTIONAL,
    ...
    otdoa-systemFrameNumber-r11



BIT STRING (SIZE (10))

 
 OPTIONAL,


otdoa-referenceQuality-r11              OCTET STRING                     OPTIONAL,


otdoa-neighbourMeasurementList-r11
    OCTET STRING    


     OPTIONAL,
}
-- ASN1STOP

	LocationInfo field descriptions

	ellipsoid-Point 

Parameter Ellipsoid-Point defined in TS36.355 [54].

	ellipsoidPointWithAltitude 

Parameter EllipsoidPointWithAltitude defined in TS36.355 [54].

	ellipsoidPointWithUncertaintyCircle 

Parameter EllipsoidPointWithUncertaintyCircle defined in TS36.355 [54]. 

	ellipsoidPointWithUncertaintyEllipse 

Parameter EllipsoidPointWithUncertaintyEllipse defined in TS36.355 [54].

	ellipsoidPointWithAltitudeAndUncertaintyEllipsoid 

Parameter EllipsoidPointWithAltitudeAndUncertaintyEllipsoid defined in TS36.355 [54].

	gnss-TOD-msec

Parameter Gnss-TOD-msec defined in TS36.355 [54]

	horizontalVelocity 

Parameter HorizontalVelocity defined in TS36.355 [54]. 

	otdoa-neighbourMeasurementList 

Parameter NeighbourMeasurementList defined in TS36.355 [54].

	otdoa-referenceQuality 

Parameter OTDOA-MeasQuality defined in TS36.355 [54].


Proposal 2: We propose that RAN2 considers the proposed evolution of the LocationInfo IE as a candidate for Rel-11 to encompass relevant location information on an availability basis. 
3.2.2 Location Information Preparation Configured via LPP

This triggers a RequestLocationInformation message over LPP [3] to the UE, possibly preceded by a ProvideAssistenceData message. The RequestLocationInformation contains the CommonIEsRequestLocationInformation IE, which in turn contains the locationInformationType IE. This IE describes whether the UE is requested to provide a location estimate or location measurements, or a preference between the two:

LocationInformationType ::= ENUMERATED {


locationEstimateRequired,


locationMeasurementsRequired,


locationEstimatePreferred, 


locationMeasurementsPreferred,


...

}
This could be extended to include a new value to indicate that the configured location information shall be prepared and made available by the UE, but not reported back. The name of the value could be e.g.  locationInformationMadeAvailable.
Moreover, some slight changes to the procedures related to location information transfer in [3], Section 5.3 is needed to state that the target device shall not deliver location information via LPP.
Proposal 3: We propose that RAN2 considers the proposed addition of a new LocationInformationType over LPP as a candidate for Rel-11 to indicate that the configured location information shall be prepared and made available by the UE, but not reported back via LPP. 
4 Conclusion and Proposal

In this document, we have identified location information in the UE that may be available similar to how GNSS location information may be available in a best effort fashion. Therefore, it is natural to also allow other location information to be reported in MDT measurement reports via enhanced location information.

Observation 1: Localization related UE measurements configured by other mechanisms than MDT can be added to MDT measurement reports as location information on an availability basis in Rel-11.
We also observe that the LPP can be can be subject to a minor update by adding a new location information type to indicate that the configured location information shall be prepared and made available by the UE, but not reported back via LPP.
We therefore propose that RAN2 considers the following proposals:
Proposal 1: We propose RAN2 to consider listed extended location information for MDT over RRC, where information can be added by the UE on an availability basis.
Proposal 2: We propose that RAN2 considers the proposed evolution of the LocationInfo IE as a candidate for Rel-11 to encompass relevant location information on an availability basis. 
Proposal 3: We propose that RAN2 considers the proposed addition of a new LocationInformationType over LPP as a candidate for Rel-11 to indicate that the configured location information shall be prepared and made available by the UE, but not reported back via LPP. 
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