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1. Introduction

This contribution proposes to summarise the works and results of the Work Items on “Study into Applicability of GALILEO in LCS”.

From the SA#29, the TR has been refocused on the LCS. Only the 3GPP standards relevant for the LCS have been considered not those for the PLMN time management. 

This contribution recalls the main Technical Report contents, then the feedback and recommendations on present GALILEO definition, and finally proposes conclusions for the WI.

2. Technical Report Contents

2.1. Contents

In the associated draft of the Technical Report “Study into Applicability of GALILEO in LCS”, the following aspects have been developped:

· the benefits of using Galileo (alone or combined with GPS) on service performance: in particular the availability improvements for in urban/indoor environment.

· the complexity differential between 3GPP mobiles utilizing A-GPS and those that might utilize a combination of A-GPS plus “Assisted GALILEO” has been analysed.

· the changes that might be needed to 3GPP standards to support “assisted Galileo” in addition or in combination with the currently specified assisted GPS in order to reduce the impacts of GALILEO on the UE.

2.2. Feedback and Recommendations on present GALILEO definition

Some recommendations concerning the present GALILEO definition have been identified in this TR and are summarised hereafter.

1. With the present Navigation Pilot Tone definition, it is possible to achieve a Navigation solution without acquiring the Navigation Data Signal when the user equipment can dispose of absolute time with a 100 ms accuracy. In poor environment, it can be difficult to decode this Navigation Data Signal.

It would be very useful to improve the design of the Pilot Tone to solve this time ambiguity regardless of the available network synchronization and to increase the minimum signal power at the Earth’s surface.

2. With the present GALILEO modulation, acquiring and tracking one GALILEO satellite requires more electrical power than for one GPS satellite.

It is recommended to investigate other modulation in order to obtain the same consumption or less than for GPS.

3. It is recommended that GALILEO provide an estimation of the deviation of the Galileo Reference Time with regard to the GPS Reference Time in order to improve the performance when combining GPS and GALILEO. The GALILEO Navigation data are roughly identical to the GPS Navigation data but some differences have been identified. If they can be removed, the development and validation costs of UE supporting GALILEO in addition of GPS could be reduced.

It is recommended that GALILEO use the same Navigation data than GPS in order that there are only impacts on the UE Navigation signal acquisition and tracking parts.

2.3 Conclusions

This Technical Report has shown that the use of GALILEO alone or with GPS improves greatly the availability and the accuracy of the LCS Services provided by the PLMN in difficult situations such as urban or indoors environments where a limited number of satellites are visible and signal can be greatly attenuated.

The current standards support the use of GPS for location services. The technical report highlights the many similarities of GALILEO with GPS and the interoperability offered to jointly use both constellations in the future. In addition, the analysis carried out on the impact of enabling GALILEO in the standards indicated that the UMTS standards have already the flexibility to allow this type of extension. This means that the 3GPP standards could be modified without impairing the existing systems.

It was also noted that some characteristics of the GALILEO signal could further be improved to optimise the impacts on the UE costs and autonomy. It is recommended that the GALILEO system designers consider these potential improvements.

Based on the previous considerations, it is proposed that the effort to enable the GALILEO option for positioning in 3GPP standards is pursued. A work item will be proposed to implement this functionality as part of Release 7.

3. Proposal

It is proposed to place the Technical Report under Change Control and to present it for SA2 #31 approval in Korea.
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