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Discussions on the introduction on a Mean Sea level information as assistance to the MS

This documents aims at giving elements to prove the benefit of sending geoid heights elements in GNSS assistance data.

The paper starts providing several definitions and illustrations and then evaluates the interest and the cost of sending these data to an MS.

1 Definitions

Reference ellipsoid

The GPS system is based on WGS84 referential frame. In this earth-centred, earth-fixed referential, the radius of a M point is the distance between the M and the WGS84-defined centre of the Earth. This center is stated as conventional since the centre of the earth moves of a few centimetres per year.

The WGS84 defines an ellipsoid averaging the earth shape. The WGS84 altitude is then defined with respect to this ellipsoid. Since it is referenced to a mean elevation of the earth surface, this altitude does not correspond to one commonly used in every day applications, which is more related to the altitude vis-à-vis the sea level. 

Geoid
The geoid is defined as “the equipotential surface of the Earth's gravity field which best fits, in a least squares sense, the global mean sea level” (NOAA definition).

Depending on the point of the globe, the difference between the geoid and the reference ellipsoid taken as reference in the WGS84 is between –100m and +70m.

Geoid undulations
The geoid undulations are the difference between the geoid and the reference ellipsoid.

They are represented on the following figure :
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Source : http://www.colorado.edu/geography/gcraft/notes/datum/datum.html

Mean sea level
The mean sea level is the reference used in the everyday life. It is defined on the sea as the average sea level (to avoid to consider tides and particular winds). On the ground, it is defined by a method called the “spirit-levelling”. This method is quite complex and not very precise, which explains that between different models the MSL (mean sea level) differs from around 1m. That is one of the reason which makes the reference ellipsoid preferred in aeronautic applications than the MSL.

The difference between the geoid and the MSL is between –1.5m and +1.5m.

2 Reasons for implementation

As stated in introduction the every day applications of location is much more related to the altitude expressed vis-à-vis the mean sea level. This has much more sense in every applications. In particular common protocols such as NMEA provides the ondulation to the application layer. 

In order to relax the computation load of at mobile phone, there is a crucial benefit of sending the ondulation information from the network to the mobile phone.

The MSL is proposed to be approximated by the Geoid. The geoid is well known and modelled, and is a very good approximation of the MSL.

3 Implementation in TS44.031

It is proposed that the MSL be an optional assistance data, that can be requested by a MS. The MSL is provided at the BTS position corresponding to the cell in which the mobile phone is located.

4 Conclusion

The benefit of sending a MSL information is shown in this paper. A CR on RRLP TS 44.031 and TS49.031 are proposed to add a new type of Assistance data that is a MSL information.
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