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Abstract: In this conttribution, we analyze the architecture impact to support FRMCS requiments captured in latest TR 22.889  (Study on Future Railway Mobile Communication System).  For better undersatnding, we also provide a high level FRMC system architecture and connectivity model with outside systems for reference. Some high level principles are proposed at the end. 
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)

It can be concluded that 

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
For one hand, SA6 has standardized several basic MCX services (including voice, video, data) in release14, which can be reused in FRMCS system. For another hand, the MCX services cannot be used directly to satisfy FRMCS requirement. Let’s take “Multi-train voice communication for Drivers including Ground FRMCS User(s)” use case as an example, in this use case the call is managed according to the originator’s role (e.g. Driver) and position to select proper terminators (e.g. controllers or other ground staff ).  However, in MCX system, Users and Groups are addressed by MC ID, MC Service ID and MC group ID, to reuse MCX services, the user role and position information managed in “FRMCS service layer” should be first mapping to the MC Service context used in MCX service layer.

“FRMCS service layer” in this contribution can be understood as the function cluster to support railway industry specific requirements, e.g. “FRMCS service layer” should support role management function, and also “FRMCS service layer” should interact with outside application systems(e.g. Train Control System). 

The purpose to separate “FRMCS service layer” from MCX service server is that new functions required by FRMCS may seriously impact MCX service architecture of Rel14. Moreover FRMCS system is strongly targeting railway specific services and characteristics which requiring new functionality to satisfy, but these are probably not identical or even required by other industry like public safety.

Observation1: decoupling “FRMCS service layer” from underlying layers can avoid serious impact on MCX service architecture, and both layers can evolve independently. 
Proposal1: agree on separating “FRMCS service layer” from underlying layers in principle.

Another issue impacts FRMCS system architecture is how FRMCS system interwork with GSM-R system, 3GPP have  already supply some extent of support to interwork with GSM, and thus these legacy mechanism can be reused by SIP core to interwork with GSM-R. “FRMCS service layer” can invoke services supplied by SIP core to interwork with GSM-R system.
Observation2: if legacy mechanism is reused by SIP core to interwork with GSM-R, the effort to support FRMCS/GSR interworking will decrease.
Proposal2: agree that SIP core is used by FRMCS system to interwork with GSM-R system in principle.
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Figure1. FRMC system architecture and connectivity model
3. Conclusion
Based on the analysis given above, we make the following proposals for SA6 discussion.
Proposal1: agree on separating “FRMCS service layer” from underlying layers in principle.

Proposal2: agree that SIP core is used by FRMCS system to interwork with GSM-R system in principle.

Proposal3: capture the “FRMC system architecture and connectivity model” in TR 23.790.
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