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1 Introduction

In RAN2#95, some agreements relating to the geo-location aspects have been made. Below are some of the agreements: 

· Location reporting triggers are based on periodic reporting.   For the reporting interval, the current value ranges used for periodical measurement reporting from 120ms to 1 hour can be used.  

· FFS on all related RRC parameters 

· RRC messaging, MeasurementReport, will be used for location reporting.  The existing IE LocationInfo will be used.  
This contribution discusses issues related to using the MeasurementReport and existing IE Locationinfo.
2 Discussion
Using the RRC protocol, the eNB currently can configure the UE to report its location info with any measurement report it sends. This is done by setting the parameter includeLocationInfo to true in the measurement configuration under the assumption that the UE has location info to report. With this approach, the eNB will receive extra info, e.g., RSRP values for serving and possibly neighbouring cells, besides the location information. As such, it is somehow in-efficient to use current signalling for location info reporting.   
Observation 1 Using the current RRC protocol, location info can only be reported with the measurement report. This leads to resource inefficiency since other info are being sent together with the location info. 

Moreover, a closer look at the content of LocationInfo-r10 (see below), the choice of locationCoordinates-r10 is specified in the LTE Positioning Protocol (LPP) 36.355 [1]. LPP is not terminated in the eNB which means that for an eNB to know the UE location, the eNB relies on the LPP protocol to inquire the UE location info from the positioning server. 
Observation 2 LPP is not terminated in the eNB and all UE location info should be inquired from the positioning server. 
LocationInfo-r10 ::=    SEQUENCE {
    locationCoordinates-r10                CHOICE {
       ellipsoid-Point-r10                   OCTET STRING,
       ellipsoidPointWithAltitude-r10         OCTET STRING,
    ...,
       ellipsoidPointWithUncertaintyCircle-r11                OCTET STRING,
       ellipsoidPointWithUncertaintyEllipse-r11               OCTET STRING,
       ellipsoidPointWithAltitudeAndUncertaintyEllipsoid-r11   OCTET STRING,
       ellipsoidArc-r11                                    OCTET STRING,
       polygon-r11                                         OCTET STRING
    },
    horizontalVelocity-r10                OCTET STRING               OPTIONAL,
    gnss-TOD-msec-r10                     OCTET STRING               OPTIONAL,
    ...
}
 
-- ASN1STOP
 
To require the eNB to implement the LPP protocol for scheduling purposes is cumbersome. In fact, only a subset of its functionality might be more than enough for the purpose of improved resource scheduling.

Observation 3 For scheduling purposes, requiring the eNB to implement the LPP protocol is cumbersome.
One option is to define a new message specifically for location info reporting. Thus, the UE does not have to measure and report additional data besides the location info. Legacy measurement reports are triggered based on events or periodicities. So far no need of event-based triggering of location information has been identified, hence we think periodic reporting is sufficient.
Proposal 1 Define a new RRC message specifically dedicated for location information reporting.
Proposal 2 Parameters, e.g., periodicity, regarding the new RRC message can be transmitted using dedicated signaling, broadcast signaling or can be preconfigured.

Proposal 3 The new location information report would only use periodic triggering, i.e., event-based triggering is not supported.

Another issue is to enable setting the field values in the IE related to LocationCoordinateTypes from outside the location server (See IE LocationCoordinateTypes below where the list of possible geographic shapes are defined in TS 23.032 [2]).
Observation 4 Currently, the LocationCoordinateTypes to be used are configured by the location server based on indications by the UE using the LPP protocol.

-- ASN1START
 
LocationCoordinateTypes ::= SEQUENCE {

ellipsoidPoint










BOOLEAN,

ellipsoidPointWithUncertaintyCircle 




BOOLEAN,

ellipsoidPointWithUncertaintyEllipse




BOOLEAN,

polygon












BOOLEAN,

ellipsoidPointWithAltitude







BOOLEAN,

ellipsoidPointWithAltitudeAndUncertaintyEllipsoid

BOOLEAN,

ellipsoidArc










BOOLEAN,

...
}
 
-- ASN1STOP
 

One alternative is to import the above IE defined in the LPP protocol to RRC. This allows the eNB to indicate the LocationCoordinateTypes and transfer it to the UE. However, there will also be the need to extend the UE capability signalling in order to inform the eNB which location coordinate types are supported. Another lightweight option is to use only one type, e.g., ellipsoidPoint which seems to be enough accurate for V2V purposes. This solution skips the choice in reporting and the indication of location coordinate types. Additionally, there will be no need to extend existing UE capability signaling.
Proposal 4 Allow only one type of LocationCoordinateTypes, e.g., ellipsoidPoint.
3 Conclusion

In section 2 we made the following observations:
Observation 1
Using the current RRC protocol, location info can only be reported with the measurement report. This leads to resource inefficiency since other info are being sent together with the location info.
Observation 2
LPP is not terminated in the eNB and all UE location info should be inquired from the positioning server.
Observation 3
For scheduling purposes, requiring the eNB to implement the LPP protocol is cumbersome.
Observation 4
Currently, the LocationCoordinateTypes to be used are configured by the location server based on indications by the UE using the LPP protocol.


Based on the discussion in section 2 we propose the following:
Proposal 1
Define a new RRC message specifically dedicated for location information reporting.
Proposal 2
Parameters, e.g., periodicity, regarding the new RRC message can be transmitted using dedicated signaling, broadcast signaling or can be preconfigured.
Proposal 3
The new location information report would only use periodic triggering, i.e., event-based triggering is not supported.
Proposal 4
Allow only one type of LocationCoordinateTypes, e.g., ellipsoidPoint.
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