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1. Introduction
This contribution intend to add the iusses indentified in S6-170231, Gap analysis to support FRMCS requirements in the Gap analyses section of TR 23.790.
2. Reason for Change
Iusses indentified in this contribution help complete the framework of  Gap analyses section in TR 23.790, which can be the guidance for solutions section. 
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.790.
* * * First Change * * * *

4
Gap Analyses
4.1
Introduction
In this section FRMCS requirements captured in stage 1 are reviewed. The comparison with existing 3GPP specifications including normative specifications TS 23.379 (Functional architecture and information flows to support Mission Critical Push To Talk), TS 23.280 (Common functional architecture to support mission critical services), TS 23.281 (Functional architecture and information flows to support Mission Critical Video) and TS 23.282 (Functional architecture and information flows to support Mission Critical Data) and a gap analyses is provided.
FRMCS requirements are verified towards MCX service specification and categorised into subsections and a detailed functional analyes is provided accordingly.
4.2
Voice communication support
4.2.1
Introduction
According to TR 22.889[R-6.2.2-001][ R-6.3.2-001], voice communication is a basic function to be supported by the FRMCS system, in which communication establishment procedures has to consider FRMCS user functional identity information (e.g. Driver) and location information e.g. direction of travel. An FRMCS user can be on the train or on the ground e.g. Controller.
User-to-user as well as multi-user voice communication are be supported. For the latter form of communication multi-user talker control applies. It is assumed that MCPTT can be enchanced to support the different kind of FRMCS voice communication.
4.2.2
Multi user talker control
4.2.2.1
Description
In current MCPTT group call model, only one MCPTT client is permitted to transmit voice in a group call, but in FRMCS multi-user voice communication, multiple talker of one group call are permitted to transmit voice simultaneously.
According to TR 22.889[[R-9.7.1-001]], multi user talker control application shall be able to limit the number of simultaneous talker. In addition, an entitled FRMCS user shall be able to select and de-select an FRMCS user(s) being able to talk in a multi-user voice communication.
To support and control multiple FRMCS user transmitting voice simultaneously, the following issues need further study.
4.2.2.2
Potential gaps

1. Define procedures to control the number of simultaneous talkers, e.g. configure the number of simultaneous talkers ;
2. Enhance existing floor control mechanisms to support floor grant to multiple MCPTT clients;
3. Study where the voice bridge is carried out in the case of multiple simultaneous talkers.
4.2.3
AVC support
4.2.3.1
Description
Coice communication link monitoring is not supported by current MCPTT / MCX service specification. To support this FRMCS specific requirement, new procedures and functions need to be introduced.
According toTR 22.889[R-9.2.2-001] [R-9.2.2-002], 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.
4.2.3.2
Potential gaps
1. Define the mechanisms to detect voice communication link interruption during a ongoing voice communication.

2. If a voice communication link is interrupted, indicate to the remaining FRMCS users of the ongoing voice communication about the loss of the particular FRMCS user.

3. Define the necessary procedure, voice communication interruption event is reported to the FRMCS server.
4.3
Communication enabling enhancements
According to TS 22.280, several common services are defined to enable call control procedure (e.g.Group call and private call), including group management, configuration management, identity management, key managmenrt, and location management.

FRMCS system requires more common enabling communication functions compared to current MCX common service specification. Thus, further studies are needed to satisfy FRMCS communication requirements.
4.3.1
Functional Identity Management
4.3.1.1
Description
In the current MCX service specification (TS 23.280), user identity management function is supported, but user role related configuration and control is not supported.
According to TR 22.889[R-6.2.2-001][ R-6.3.2-001], a FRMCS user role e.g. driver is mandatory part of a FRMCS functional identity. Function identity management shall support the registration, deregistration as well as the interrogation to functional identity including the applicable role.
4.3.1.2
Potential gaps

1. Define procedures to allow authorization of FRMCS users for specific functional identities;
2. Define procedures to support FRMCS functional idenity configuration;
3. Identify the entities that are involved to support FRMCS functional identity management e.g. MCPTT server in call setup scenario.
4.3.2
Location Management
4.3.2.1
Description
Location services are supported by the MCX system, and according to TS 22.280, the location management server and location management client take the responsibilityof the related handling.
According to TR 22.889[R-9.4.2-001], since countries adopt different positioning solution in legacy railway system, multiple positioning solutions to locate an FRMCS may be supported. MCX location management functions may be reused.

Various postioning information sources to be used by the FRMCS system that requires further enhancements on the current MCX location functionality.
4.3.2.2
Potential gaps

1. Evaluate the solutions of defining new FRMCS location fucntion or invoking MCX location functionality to satisfy FRMCS poostioning requirement. 

2. Study the enchancement on MCX location sevice to support transmiting various FRMCS positioning informations
4.3.3
End to End prioritisation support
4.3.3.1
Description
According to TS23.280 and TS23.379, the MCX system has already support prioritization handling, e.g. the call priority may be set in the light of call type (e.g. emagency call), group priority and etc, which are completely controlled by MCX server.
According to TR22.889[R-9.6.2-001], FRMCS should support End to End prioritisation to prioritise different communication services, and assure appropriate priority handling. It should support priority negotiation between FRMCS service layer and low layers.
In FRMCS, new E2E prioritization are to be defined, which may not be aligned with current MCX priority handling, and the following issues need futher study.
4.3.3.2
Potential gaps
1. Devise E2E prioritization used in FRMCS;

2. Study the mapping mechanism between FRMCS priorities and MCX priorities.

4.4
Interworking with external system
4.4.1
Introduction

In the section issues incurred by interworking between FRMCS and external systems (e.g. GSM-R and Train Control System) is to be captured. 
4.4.2
Interworking with GSM-R
4.4.2.1
Description
Currently the interworking issues between MCX system and legacy LMR system (e.g. Tetra, P25) system is on study under FS_MCCI and captured in TR23.2782. The Baisic call control fuctions are similar between MCX system and legacy LMR system, however, in railway scenario, the call control model and interworking scenario is completely different, and thus interworking between FRMCS and GSM_R need further study. 

According to TR22.889 FRMCS system should support interworking with GSM-R system and GSM-R function should not be impacted by interworking and the following issues need forther study.
4.4.2.2
Potential Gaps

1. Indentify interworking scenarios and solutions between FRMCS and GSM-R;

2.  Impact on FRMCS system architecture to support interworking with GSM-R.

4.5
Emergency and Critical communication support

4.5.1
Introduction

Editor’s note: Text to be added.

4.5.1.1
Description

Emergency communction is supported in MCX system according to service types, e.g. emergency voice captured in TS 23.379, emergency video in TS 23.281 and emergency data in TS 23.282.According to TS 22.889[[R-6.4.3-001], FRMCS should support multiple multimedia emergency communication service types including data (e.g. alert) and emegency voice, which can be suppoted by enhancing current MCX emergency services. On the other hand, new critical communication e.g. Automatic Train Control (ATC) is also captured in TS22.889[R-6.5-001], and the following issues need forther study.
4.5.1.2
Potential gaps

1. enhancement on MCdata emergency service to support FRMCS altert;
2. enhancement on MCPTT emergency service to support FRMCS emergency voice;
3. Enhancement on LTE and MCX system to support Automatic Train Control (ATC).
