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Abstract: In this contribution, we propose an use case for enhancing reliability of group communications in a train. Specifically, transformation of on-network group communications into off-network group communications are proposed for improving mission-criticality in a train group communications. 
1. Introduction

For enhancing reliability of group communications in a train, dualization methodology is widely used in general. In this contribution, we consider mission-critical group communications, which is maintained even in a situation, where communication infrastructure is not feasible due to a sudden disaster. Specifically, transformation of on-network group communication into off-network group communication for robust delivery of emergency messages are proposed as a new use case.
2. Proposal

We propose a text proposal, which is described in the below.
3. References
[1] 3GPP TS 36.213 V14.0.0, Technical Specification Group Radio Access Network; Evolved Universal Terrestrial radio Access (E-UTRA); Physical layer procedures, 2016.
[2] 3GPP TS 23.179 V13.3.0, Technical Specification Group Services and System Aspects; Functional architecture and information flows to support mission critical communication services; Stage 2. 2016.
-------------------------------------- Start of Change ------------------------------------------

9.x
Mission critical group communications
9.x.1
Use case: Robust mission critical group communications
9.x.1.1
Description

For reliable railway services, conventional way is to use dualization methodology. Most of railway services are based on on-network communication, which is supported by base station and core networks. However, when disaster happens so that the communication infrastructure is not feasible, railway service based on the communication infrastructure cannot be maintained any more. From 3GPP Rel. 12, device-to-device communications has been considered to be supported not only in the transport layer [1] but also in the application layer. [2] Subsequently, off-network group communications became feasible in 3GPP technology. Therefore, by using the transformation of on-network railway service into off-network railway service, we can overcome inherent limitation of on-network railway services. Figure 1 depicts a required transformation of group communications mode.
9.x.1.2
Pre-conditions

1. User equipments for train driver, customer service staff, and train operations staff support device to device communications in the perspective of transport layer.
2. User equipments for train driver, customer service staff, and train operations staff support on-network and off-network group communications services in the perspective of applications layer.
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Figure 1. Transformation of group communication mode

Figure 2. Transformation of group communication mode
Figure 3. Transformation of group communications mode
9.x.1.3
Service Flows

1. After initial disaster happens, emergency message (including voice or data) delivery service based on on-network group communication among train driver, customer service staff, or train operations staff have been proceeded without any problem.
2. Disaster becomes worse, and associated communication infrastructure are destroyed and are not feasible anymore.

3. Transformation of on-network group communication into off-network group communication is accomplished among group members for maintaining the emergency message delivery services even in the worse disaster.
9.x.1.4
Post-conditions

Off-network group communication among train driver, customer service staff, or train operations staff is activated and emergency message delivery service is maintained normally.
9.x.1.5
[Potential] Requirements

[R-9.x.1.5-001] User equipment shall support on-network and off-network group communications.
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