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Abstract: In this contribution, a gap analysis is provided in light of  FRMCS requiments captured in latest TR 22.889  (Study on Future Railway Mobile Communication System). Several key issues are identified for further study and at the end we propose capturing these kew issues in TR 23.790.  
1. Introduction
According to TR 22.889, the FRMCS requirements and use cases are classified into several groups, which includes
· Basic functionality use cases (Section5);

· Critical communication applications related use cases (Section6);

· Performance communication applications related use cases (Section7)
· Business communication applications related use cases (Section8)

· Critical support applications related use cases (Section9)
· FRMCS System principles related use cases(Section12)

High level gaps can be summarized as below and more detailed technical analysis is provided in the discussion part.
a) FRMCS have to support not only “Critical communication” but also “Business communications”;

b) FRMCS have to support machine type communication like “Train control”;

c) FRMCS have to support reliable communication even in high speed scenario;
d) FRMCS have to support new functions including role management, position management, presence management, AVC…
e) FRMCS have to support interworking with GSM-R.
2. Discussion
In this section a detailed technical gap analyses on key issues for further study are provided, which is based on the use cases captured in TR 22.889.

2.1 Issue1: Multi-party voice communication support
In FRMCS the call control takes reference of user role (e.g. Driver) and current user location information (e.g. users can be on the train or on the ground). Both one-to-one and one-to-many communication model exist and the voice communication may be with or without floor control. In case of without floor control, the communication model is more like telephony conference instead of push to talk. 
The following aspects related to multi-party voice call model in FRMCS should be first clarified, 
- Whether one-to-one, one-to-may, and broadcast voice are to be supported

- Whether floor control is needed in one-to-may voice.
- Whether floor can be granted to multi-participants of the voice call currently.
2.2 Issue2: Role Management Function
In FRMCS many function are related to user role information, e.g. in voice call control procedure user role information is an important input. How user role information are authorized, stored and distributed is a key issue for effective role management in FRMCS, and thus role management function in FRMCS should be for further study.
2.3 Issue3: Location Management Function
In FRMCS, many services are triggered relating to user location information. Although we have already defined location management framework in TS 23.280, mainly targeting public safety application scenario, it may not align with the present way user location information is acquired and denoted in railway industry (e.g. Balise-based positioning is widely used by ETCS in Europe, CARAT in Japan and CTCS in China). How user location information is acquired, denoted and managed in FRMCS should be for further study. 
2.4 Issue4: Interworking with GSM-R

Interworking with GSM-R system is a basic requirement for FRMCS system and current GSM-R function should not be impacted by interworking. Considering legacy IMS can already support interworking with GSM-R in some extent (similar mechanism can be reused by SIP core), and thus interworking may significant impact FRMCS system architecture. So how FRMCS interwork with GSM-R should be further study.
2.5 Issue5: Railway emergency communication support

Several type emergency communications exist in FRMCS, e.g. it can be in the form of emergency alert message or in the form of emergency voice. Although TR 23.280 has defined an MC Service emergency alert framework, it based on pre-establish group precondition.  In FRMCS the emergency communication can be triggered by proximity event (e.g. train is in proximity of ground workers) and thus MC Service emergency alert framework may not satisfy FRMCS emergency communication scenario well and how to support emergency communication in FRMCS should for further study.
2.6 Issue6: Reliable transmission of high speed train

Reliable transmission of high speed train (e.g. 500km/h) mainly depends on the LTE RAN enhancement, e.g. mobile relay and dual connectivity can be used to improve the LTE reliability performance. Also low latency is also very importance to improve transport capacity (e.g. virtual coupling captured in TR 22.889). But in these aspects there is little work SA6 can do (e.g. SA6 may discuss communication scenario and corresponding reliability and latency requirement), and thus SA6 needs RAN2/RAN1 assistance to evaluate the performance in related communication scenario.

2.7 Issue7: AVC support
Assured Voice Communication (AVC) shall provide an indication to FRMCS-users as soon as a voice communication link is interrupted. It is invoked on an existing voice communication between two or more FRMCS-users. How to determine the communication link is interrupted and how this event is indicated to FRMCS-user is a new function to support. So how to support AVC should be for further study.
2.8 Issue8: End to End prioritisation

End to End prioritisation shall be able to prioritise different communication services, and assure the appropriate priority handling of the communication. How to define priority level of different communication services and map the priority level to the legacy systems, how to formulate strategies of resource pre-emption are new functions to support. So how to support End to End prioritisation should be for further study.

2.9 Issue9: Multi user talker control

Multi user talker control shall be able to limit the number of simultaneous talker and an entitled user is able to select and de-select user(s) being able talk in a multi-user voice communication. Comparing to the existing specification of floor control, only one participant in the system can get the permit of transmitting audio, it is a special case of multi user talk control. We suppose that the exiting specification of floor control need to enhance.
3. Conclusion
Based on the analysis discussed in section2, we propose adding these open issues in the Gap Analyses section in TR 23.790, and solutions can be collected according to the open issues identified. An accompany pCR(S6-170232) is also submitted for discussion.
