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1. INTRODUCTION

The Flight and Flow Information for a Collaborative
Environment (FF-ICE) is a System Wide Information 
Management (SWIM) concept-oriented operation 
[1][2]. Its concept has been developed by International 
Civil Aviation Organization (ICAO) to illustrate 
information for flow management, flight planning, and 
trajectory management associated with Air Traffic 
Management (ATM) operational components. It will 
be used by the ATM community as the basis for which 
ICAO Standards and Recommended Practices 
(SARPs) will be developed in order to ensure that the 
FF-ICE concept can be implemented globally [3]. 

FF-ICE implementation has been divided into two 
phases proposed by the ATM Requirements and 
Performance Panel (ATMRPP). The first phase is FF-
ICE Planning (FF-ICE/1) that is focused on achieving 
the interoperability of ground-to-ground information 
exchanges by using standard information exchange 
models in the pre-departure phase of flight. The second 
phase is FF-ICE Execution (FF-ICE/2) that will 
support Trajectory Based Operation (TBO) through 
ground-to-ground and air-to-ground (A/G) SWIM 
exchanges in the post-departure phase of flight. These 
information exchanges will enable a common 
operational picture between aviation stakeholders in 
order to support collaborative ATM and TBO. 
Therefore, ATM Service Providers (ASPs), Airspace 
Users (AUs), and other aviation stakeholders will need 
to determine the operational processes, procedures, 
and automation changes required for FF-ICE 
implementation [4]. 

However, with the different conditions, it is difficult 
for all ASPs to transform from the current operation to 
the FF-ICE/1 based operation at the same time. 
Moreover, not all AUs will adopt the changes at the 

same time. Therefore, the impact of FF-ICE changes 
for ASPs, particularly relative to adjacent Flight 
Information Regions (FIRs) and AUs, is unknown and 
unpredicted at this time.

To validate the ICAO provision changes for 
potential implementation, accounting for operational 
and technical interactions between different ATM 
systems within Air Navigation Service Providers 
(ANSP) and AU domains, the International 
Interoperability Harmonization and Validation 
(IIH&V) project has been conducted by Federal 
Aviation Administration (FAA). Three Validation 
Exercises consisting of Tabletop and Lab exercises are 
planned in the 2016-2018 timeframe to provide 
recommendations to enhance implementation 
guidance material. The results and observations of this 
project and Tabletop exercises have been reported by 
FAA at ATMRPP meetings [5][6][7][8]. 

In order to promote the SWIM construction and the 
FF-ICE implementation in the Asia-Pacific region, 
Japan Civil Aviation Bureau (JCAB) joined this 
project from January, 2017. As a technical supporter 
of JCAB, Electronic Navigation Research Institute 
(ENRI) developed a test system for validation and 
participated Lab exercises of Validation 1 and 
Validation 2/3 in collaboration with FAA, NAV 
CANADA, NEC, NTT Data, ANA and JAL. In this 
paper, the development and analysis of Lab exercises 
related to the regional SWIM implementation are 
reported. Moreover, the problems and challenges for 
constructing the FF-ICE operating environment to 
include interactions of the ATM stakeholders using 
data, systems, and services through a SWIM 
environment are discussed.

The paper is structured as follows. In the next 
section, the FF-ICE concept and the overview of 
IIH&V are introduced. In section 3, the development 
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