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1 Introduction

Recently there have been different views on how the introduction of Galileo should be carried out. In this document we outline the inherent features of A-Galileo that are relevant to GERAN implementation. Based on this we then propose an approach that exploits the full capability of Galileo system when implemented to GERAN specifications
2 Discussion
In the following, the outline for A-Galileo concept is developed.
2.1 Formulating A-Galileo Concept

As there are different views on what is meant by A-Galileo, its definition needs to be clarified before proceeding to detailed specification work. Also, as the work item aims toward A-GNSS concept, A-Galileo can not be considered as a separate entity but as part of a larger concept. 

So far some guidelines has been presented for this work; In GERAN2 #29bis meeting it was agreed that the full capability of Galileo needs to be supported. Further, in GERAN#30 meeting in a joint contribution GP-061463 [5] it was acknowledged that: “Since the feasibility of the work item GP-042677 “Toward A-GNSS concept”, the situation for GNSS positioning methods and possible features has changed.” In that document it was also stated that GERAN now has the possibility to look into GNSS positioning methods including GPS, and Galileo but also other satellites systems already available or soon available such as GLONASS, GPS evolution, SBAS and other GNSS features.
As an initiative to formulate A-Galileo concept, we covered in [1] some basic features of Galileo system and how they can be mapped on this concept. In the following, a summary of these items is presented.
GNSS multi-mode navigation model

Galileo navigation model can be included as a generic GNSS navigation model for future support of other GNSS than Galileo [4]. To support the early availability of navigation data and to balance the navigation data aging in case of hybrid-GNSS positioning, the long term orbit model can be used [2].
GNSS ionosphere model and GNSS troposphere model

As discussed in [1], Galileo uses an improved ionosphere model compared to e.g. GPS. In A-Galileo, even more localized assistance for ionosphere and assistance for troposphere compensation need to be considered for the best performance.

GNSS data bit assistance

To achieve good measurement sensitivity, raw data bits may be provided to enable data wipe-off and thus longer integration period.

GNSS reference carrier phase measurements

The best accuracy is achieved with utilization of carrier phase measurements [3].

Time assistance

A generic Network UTC (NUTC) reference time is proposed to enable common reference in case of different GNSS both in assistance data and measurement reports.
Galileo Open service signals
In measurement reporting all Galileo Open service signals need to be considered. 
Multi-GNSS measurement reports
Support for measurements of several satellite navigation systems is crucial part of A-GNSS concept 
Time assistance measurements

The purpose of time assistance measurements is to enable accurate time reference for the A-Galileo receiver. This can be implemented by using cellular-GNSS time relation measurements and combining them to time difference measurements between base station timings to propagate the GNSS time from one cell to another.
2.2 Availability of Galileo Specifications

In addition to difficulties on deciding what is meant by A-Galileo, another problem is the availability of Galileo specifications. In GP-061284 [6] a link was given to Galileo Joint Undertaking’s web page where Galileo specification is available. However, it is stated there that: “The OS SIS ICD is a draft and not definitive version. The OS SIS ICD in its current version is subject to modification, update, and variations.” Hence, final Galileo specifications do not yet seem to exist and the schedule for a frozen specification release is still unknown.
3 Proposal

As a way forward with A-GNSS concept in GERAN we propose that Galileo features shall be first evaluated regarding their performance enhancement, load on the radio interface and complexity to implement in GERAN. This evaluation shall cover at least the Galileo features listed above in Section 2.1. Based on this evaluation it is decided how to form A-Galileo concept that also fulfils the requirement of supporting the full-featured Galileo.
4 Conclusions

In this document we have proposed the way forward with the introduction of A-Galileo. The elements described here are seen crucial to exploit the full capabilities of A-Galileo. As some of them may be applied also to other GNSS, we believe that this proposal forms a good basis for a generic approach that would in the future cover also other GNSS that Galileo.
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