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1. Introduction
This document explains the necessity of the listed GNSS information in term of MDT, and proposes the GNSS information that needs to be included in the MDT measurement report.
2. GNSS location information types
In the previous RAN2 meetings, RAN2 agreed to include available GNSS location information within the MDT measurement report, but the details of what kind of GNSS location information to be included has not been clarified yet.

The following lists the minimum GNSS location information that is necessary to be included in the MDT measurement report.
1. Latitude, Longitude

· This information refers to a point on Earth’s surface.
In term of MDT, this information is used to indentify a certain location where the measurement is collected.
· The availability condition:
· For standalone positioning method, this information is available in most of the output format defined in NMEA-0183 (*Note1)
· For MO-LR positioning method case, this information is available in the final location estimate information coming from the network.
· For MT-LR/NI-LR positioning method case (when the result does not goes back to UE), this information may be available from the location estimate made by the UE it self.

· Bit size (*Note2): 
- Latitude: 24 bits (including latitude sign) 
- Longitude: 24 bits

2. Altitude
· This information refers to the altitude of a point on Earth’s surface.
In term of MDT, this information is used to give a reference on which height (or depth) of a point where the measurement is collected. This information can be used to survey coverage quality in high-rise apartments or office buildings which are common in the dense area where careful planning of radio coverage is very important and fast action towards radio coverage problem is crucial.
· The availability condition:

· For standalone positioning method, this information is also supported in the output defined by NMEA-0183 (*Note1).

· For MO-LR positioning method, the availability of this information depends on the geographical shapes, e.g. ellipsoid point with altitude, ellipsoid point with altitude and uncertainty ellipsoid,  that are supported in the UE. If the UE supports it and succeed on reporting the estimate to the NW, the final result will be available in the final location estimate coming from the network.
· For MT-LR/NI-LR positioning method, the availability of this information depends on the geographical shapes that the UE support. If the UE supports it, this information may be available from the location estimate made by the UE itself,.

· Bit size (*Note2): 
- Altitude: 16 bits (including altitude direction)
- Uncertainty altitude: 7 bits  .
3. Velocity (ground speed)
· This information refers to the velocity of the UE. 
In term of MDT, this information is useful for the operator when performing root cause analysis towards a problem area. It is important to understand the UE’s speed behaviour, e.g. static, walking speed, high-speed train velocity, etc., behind each occurring event (RLF, call drop, bad signal reception, etc.). 

· The availability condition:
· The availability of this information depends on whether the UE supports velocity related measurements.

In 3GPP, velocity can be expressed in horizontal velocity with bearing, i.e. orientation towards the North direction, and vertical velocity with up or down direction.
In NMEA-0183, this information can be expressed in ground speed together with a direction relative to (true)North and/or magnetic north.
· For MDT purpose, in most cases horizontal velocity with bearing (i.e. angle towards the north direction)or ground speed should be enough.

· Bit size (*Note2):
- Horizontal speed: 10 bits
- Bearing: 9 bits 
4. Direction (course over ground)
· This information refers to moving direction of the UE.
In term of MDT, this information is also useful as the input for root cause analysis on the problem area. The problem (e.g. RLF, call drop, bad signal reception, etc.) in an area reported by the UE, should be identified also by the direction of the moving UE, because UEs moving to different direction in that same problem area may report different measurement result.

· The availability condition:

· The availability of this information depends on the UE velocity support. (See 3. Velocity (ground speed) for detail)
· Bit size (*Note2): see (3. Velocity (ground speed))

Note1: NMEA-0183 is the standard used for many marine electronic devices such as standalone GPS receiver, 
developed by NMEA (National Marine Electronics Association.

Note2: Reference for bit size is TS 23.032.
As explained above, the listed GNSS location information can be made available independent to whether the UE is using standalone GNSS receiver or utilising 3GPP defined GNSS positioning method.

The importance of availability of location information in the MDT report is the same between logged MDT and immediate MDT. As a general framework, if the abovementioned GNSS location information are available, they should be included in the logged and immediate MDT measurement report. 
Proposal:


It is proposed to include the abovementioned GNSS related information as part of GNSS location information in both logged and immediate MDT report, whenever the information are available.
3. Summary and proposal
The minimum necessary GNSS information to be included in the MDT measurement report was clarified. The necessity of each information in term of MDT was explained.

Proposal:



It is proposed to include the following GNSS related information as part of GNSS location information in both logged and immediate MDT report, whenever they are available.
1. Latitude, longitude

2. Altitude

3. Velocity

4. (moving) Direction
4. Reference
[1] TS 23.032 Technical Specification Group Services and System Aspects; Universal Geographical Area Description (GAD)
[2] NMEA-0183 standard
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