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Abstract: according to 3GPP TS 22.889 V0.4.0[R-9.4.2-005], The FRMCS System shall be able to handle additional location information from other external sources, it also mention that  ‘External systems can provide additional information to the FRMCS System in order to improve location accuracy of an FRMCS Equipment’.This contribution gives an analysis on related works.
1. Introduction
SA6 has standardized basic MCX location services in Release 14, which may be mostly reused in FRMCS system. According to 3GPP TS 22.889 V0.4.0[R-9.4.2-005], The FRMCS System shall be able to handle additional location information from other external sources. It is described as ‘External systems can provide additional information to the FRMCS System in order to improve location accuracy of an FRMCS Equipment’. 
According to the original requirements of UIC user requirements specification V2.0[1], the additional information means “track position and running/moving direction”, and this information is always used in the train positioning systems. The requirement cannot be satisfied by current mechanism. In this contribution, we list some open issues on location to satisfy FRMCS requirements captured in latest TR 22.889 V0.4.0[R-9.4.2-005].
2. Discussion
Location information is mainly used in train positioning and tracking system, disaster prevention, monitoring system, dispatching system, etc. As the development of railway transportation, the accuracy of positioning is increasing, there are many positioning technologies in use, such as track circuit, GPS, velocity measuring method, locating wireless spread spectrum communication, inertia positioning system, balise, etc.
If the FRMCS System could get additional accurate information from the external sources,  such as track position and moving direction, it is supposed that there would be a connection between FRMCS System and external system. What kind of external systems should be considered and how to support external systems to obtain the additional location information, will be discussed in this section.

1) Determine the external location methods and corresponding information to support
There are many different railway positioning technologies in use, and the formats of positioning information vary correspondingly. For example, balise is typically mounted on or between sleepers every other distance along the railway. When the train pass by, the balise transmits the information which includes its own location to the train. When the train is travelling between the adjacent balises, the exact location is calculated by the speedometer.
GPS positioning is also a kind of location methord. The principle is that receiver chooses the four best positions of satellites from the 24 satellites in orbits, and calculating the position using triangulation principle of the satellites location information.
Observation1: the external location methods and corresponding information to support should be discussed.
2) Identify external systems for connectivity
Different countries use different positioning systems, for example,  ARES, PTC, PTS in the North America are utilising GPS to get position information. Balise is used by ETCS in Europe, CARAT in Japan and CTCS in China. Track circuit is adopted by German LZB, and so on. The additional location information relies on its systems.

Observation 2: it is necessary to know the exact external systems to connect for the additional location information.
3) the interface between FRMCS system and external system
FRMCS system interaction with other systems is also included in TR22.889 V0.4.0[R-9.4.2-005]. It is propose to discuss whether to standardize the interface between FRMCS system and external system. 
Proposal: propose SA6 to discuss whether to standardize the interface between FRMCS system and external system .
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