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Background for CR on introduction of A-GNSS concept
1. Introduction

The concept of A-GNSS has been discussed in GP-052718 and GP-052720. As a result, TS 43.059 is proposed to be modified accordingly (see GP-050269). As the concept is described in detail in the above-mentioned documents, this document only recapitulates the main features relevant to the proposed CR. 
2. Background
In GP-052720, different approaches to expand the navigation concept from plain A-GPS to wider A-GNSS are described. It is clear that even the most straight-forward way to just add support for Galileo satellites requires modifications to several specifications as well as to networks and terminals to act according to those specifications. However, by making a slightly larger step and adopting the idea of generic A-GNSS, several benefits can be achieved with basically the same amount of work. The main features and advantages are as follows.
2.1 Main features

1. Assistance data can be broadcasted

2. Default assistance data is based on reference location, ionosphere model and long-term orbit models
3. Instead of copied satellite system specific short-term orbit model, a common long-term orbit model is generated for full Galileo and GPS constellations. This model is referenced to cellular time base instead of satellite system time.
4. A common high-accuracy ionosphere and possibly a troposphere model for improved accuracy

5. Phone returns by default position information (position, velocity, time, uncertainties), cellular time difference relations and CI of the current cell.

6. Satellite signal measurements and OTD measurements from neighboring base stations can be returned optionally 

7. Cellular time base is used in UTC-cellular time difference transfer

8. Sensitivity improvement without LMUs

9. Optional performance improvements by:

· barometric assistance (wide-area air pressure models)

· short-term differential corrections for long-term orbit models

· troposphere model

· real time integrity data 

· GPS (and Galileo) data bits by request for data wipe-off

· High-accuracy positioning using carrier phase measurements (cm-level positioning accuracy)
2.2 Advantages of the generic A-GNSS
· Work can start now, final Galileo specifications are not necessary for development of long-term orbit models
· Network can offer both or either of the constellations based on terminal’s capability or just parts of the constellation

· Use of only one orbit model simplifies software implementation at both ends and minimizes the number of assistance messages, yielding reduced complexity

· GNSS specification independent orbit model can be used with any satellite constellation

· Adding e.g. Glonass is straightforward

· even pseudolites can be easily included

· No need for almanac data ( less data elements to support in standards

· Orbit models are based on long-term orbits ( fewer updates needed ( savings in communication bandwidth

· Similar expected performance in terms of positioning accuracy for GPS and Galileo
. 
· Galileo-GPS hybridization becomes straightforward
· Improves the performance of A-GNSS to sub meter level, even to cm-level

· Differential corrections bring accuracy within 1 m

· Carrier phase techniques enable accuracy within cm

· Upgrades also the performance of A-GPS only solutions

· Air pressure model for altitude estimation with barometers

· No legacy to existing solutions

3. Proposal

The A-GNSS concept is intended to allow the combined use of different satellite systems and to enable an effortless expandability to cover new GNSS as needed. To meet these goals an implementation of A-GNSS is proposed that enables seamless use of satellites belonging to different GNSS to get a maximal satellite coverage, streamlined signalling procedure to minimize network load and improved performance also for positioning devices that use only one satellite system but support the new signalling.

These improvements are achieved by going one step further with the assistance data generation. Instead of using the satellite navigation data as such or re-using and just expanding the A-GPS concept, means are proposed in which the positioning assistance data is specifically generated for A-GNSS capable cellular phones. 

4. Conclusion

This paper and the accompanying CR propose an A-GNSS concept for cellular systems that supports for migration to the use of multiple GNSS and to the utilization of additional position information sources for improved positioning performance and coverage.

The benefits of this approach are:

· improved performance for A-GPS and compatibility for A-Galileo

· compatibility to any GNSS (Glonass, modernized GPS)

· enables use of full potential of GNSS signals 

· sensitivity improvement without LMU deployment

· reduced complexity compared to current A-GPS solutions

5. Glossary

A-Galileo
Assisted Galileo

A-GNSS
Assisted GNSS

A-GPS
Assisted GPS

GNSS
Global Navigation Satellite System

GPS
Global Positioning System

LMU
Location Mearusing Unit, network element for measuring base station-GPS time differences

OTD
Observed Time Difference

UTC
Universal Coordinated Time
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