
W4WG4_08  APPENDIX D

FIS VALIDATION REPORT
1.
Introduction

1.
Scope

Since the publication of the first edition of the Manual of Technical Provisions for the Aeronautical Telecommunication Network (ATN) (ICAO Doc. 9705/AN-956), a number of enhancements to Sub-Volume 2 of that document, the Air-Ground ATN Applications, have been progressed within ATNP/WG3.  The effect of the enhancements in question is to add new functionality, and hence new technical provisions, which need to be validated before they can be published.

This is the draft ATNP/3 Validation Report for the major enhancement which has been made to the Data Link Flight Information Services (DFIS) ATN Application by ATNP/WG3/SG2 including: 

· the support of the D-METAR service, 

· the alignment of the D-ATIS report structure to the up-to-date ICAO Annexes and Manuals,

· the support of one Application Priority per DFIS service,

· the capability to activate the secure mode on DFIS dialogues.

This report presents the results of the validation and implementation programmes that have been undertaken by various States and Organisations.  It summarises the results and analyses them against a set of high-level validation objectives (VOs).  

1.
Background

The first edition of ICAO Document 9705/AN-956 was published in November 1998. This document contains in section 2.4 the specification of Version 1 of the DFIS Application, i.e. the version supporting the Automatic Terminal Information Service (D-ATIS) only. Since that time a number of Proposed Defect Reports (PDR) have been raised against this version and have been have resolved through the ATNP Configuration Control Board (CCB). This will result in the publication by ICAO in November 1999 of Edition 2 of Doc. 9705. Edition 2 relates to version 1 of the DFIS Application.

On the basis of Doc 9705 Edition 2 and in line with the new operational requirements defined by the ADS Panel for the METAR data link service, the specification of Version 2 of the DFIS Application has been developed by WG3/SG2 and validated through paper review activity and software implementation. The first mature draft of this specification was presented to WG3 in Spain in October 1999 as well as the draft of the validation report (this document).

In December 1999 in Tokyo, WG3 prepared the finalised draft edition 3 of Doc 9705 for presentation to the ATN Panel in Montreal (February 2000).

In the timeframe February/August 2000, several validation projects worked on the verification of the specification through paper analysis and software development.  The OPLINK Panel and the ICAO METLINK Study Group produced during this period the final version of Doc 9694 and Amendment 72 to Annex 3, allowing the ATNP WG3/SG2 to revisit the technical description of both D-ATIS and D-METAR messages. This led to the release of a complete new ASN.1 specification for the DFIS Application Version 2. 

In addition, the OPLINKP WG/B identifies in March 2000 a new requirement for the DFIS Application which should now be able to convey D-ATIS and D-METAR data with different transport priority.  

The change history is summarised below:

Table 1-1: Change History

	ICAO Version Number
	CCB Version Number
	Date
	FIS Protocol Version
	Comment

	-
	Version 1.1
	March 97
	1
	Phuket version

	-
	Version 2.2
	Dec 97
	1
	Montreal version

	Doc 9705 Edition 1
	Version 2.3
	Nov 98
	1
	

	Doc 9705 Edition 2
	Version 3.0
	Nov 99
	1
	Output Naples

	-
	Edition 3.0p
	Oct 99
	1 and 2
	Input Spain/Tokyo

	Draft Doc 9705 Edition 3
	?
	10 Dec 1999
	1 and 2
	Input ATNP/3 (Montreal)

	Draft Doc 9705 Edition 3
	Version 1.0
	
	1 and 2
	

	Draft Doc 9705 Edition 3
	Version 1.1
	August 2000
	1 and 2
	Input Berlin

	Validated Doc 9505 Edition 3
	Version 1.2
	Feb 01
	1 and 2
	?


1.
High Level Validation Objectives

2.1.
Validation Objectives

Validation Objectives (VO) are statements that express the various verifications and evaluations required to declare related part of the draft third edition of Doc 9705 Suv-Volume II as validated.

At the lowest level of validation, every technical provision clause (“shall” and “should” statement) is validated for correctness, consistency, lack of ambiguity and lack of duplication. This is typically done as an integral stage of implementation.  This report concentrates instead on high-level validation objectives.  Each validation objective is categorised as:

· System Level Validation Objective (SVO), relating to the system level requirements which are based on operational requirements within the ICAO Draft Manual of ATS Data link Applications, or elsewhere.

· Functional Validation Objective (FVO), relating to the functional characteristics described in the Technical Provisions.

· Technical Validation Objective (TVO), relating to the technical details in the Technical Provisions.

The following table lists the high-level validation objectives adopted for the air-ground ATN applications functional enhancements.

The validation objectives are listed and described in section 7.

2.1.
Grouping of Requirements

For the validation of version 2 of the DFIS Application, the following functional groups of requirements have been identified:

· requirements describing the D-METAR service and supporting protocol in Version 2: all the new requirements need to be validated separately. It should be noted that 95% of the DFIS service and protocol is common to D-ATIS and D-METAR and have already been validated for Package-1. The validation exercise will concentrate on the requirements specific to D-METAR. 

· requirements describing the D-ATIS service and supporting protocol in Version 2: most of the requirements have already been validated for version 1 except the contents of the D-ATIS report. The validation of these requirements will consist in checking the non-regression of the functionality in version 2. Specific requirements related to the ASN.1 contents need to be validated.

· requirements allowing the simultaneous operation of D-METAR and D-ATIS in Version 2. The support of more than one FIS service is a new feature in version 2 which need to be attentively validated.

· requirements describing how the FIS ATN Application has been adapted to support the ATN security framework defined by WG1, and

· requirements related to the application priority management in the DFIS Application.

1.
Validation Means

The following generic means of validation have been identified, and are used in Table 4.1.

a) Two or more independently developed interoperating implementations validated by two or more states/organisations.

b) Two or more independently developing interoperating implementations validated by one state/organisation.

c) One implementation validated by more than one state/organisation.

d) One implementation validated by one state/organisation.

e) Partial implementation validated by one or more state/organisation.

f) Simulation, analysis using tools e.g. ASN.1 compiler, modelling tools.

g) Analysis and inspection.

1.
Functional Validation Achieved by States and Organisations

The following table summarises the validation activities that have completed to date. The letters in the table correspond to the validation means given in section 3.

Note 1.—  In the present draft, the matrix is incomplete.  It will continue to be updated as the validation programmes listed in section 5 progress.

Note 2.— The sign * indicates that the activity is in progress.

Table 4-1: Validation Activities Summary

	Group
	ATNP/WG3/SG2 
	CENA CHARME
	NATS
	METLINKSG
	OPLINK

	Operation of D-METAR service
	g) 
	d)
	g)
	g)
	g)

	Operation of D-ATIS - Non regression and new ASN.1
	g)
	d)
	
	g)
	g)

	Simultaneous use of D-ATIS and D-METAR
	g)
	d)
	
	
	

	Security processing
	g)
	d)*
	
	
	

	Application priority Management
	g)
	
	
	
	


The validation programme has employed a number of validation methods including inspection and desk checking, the specification of an API based on the abstract service interface, as well as the development of a prototype. 

1.
Summary of Activities Supporting Validation

1.
CCB

The CCB accepted changes to Editions 1 and 2 which need to be reported in Edition 3. All these changes are documented in the following RESOLVED Proposed Defect Reports:

· PDR M0060002: the application priority assigned to D-ATIS becomes "normal-priority flight safety messages".

1.
ATNP/WG3/SG2

Inspection and analysis of the DFIS Application Version 2 SARPs has been performed by ATNP/WG3/SG2. This has involved close reading of the text with the specific aim of checking to make certain that there are no defects in the SARPs. 

The security enhancements have been proposed in close co-ordination with other ATNP sub-groups addressing security issues: WG1SG2 (ATN Security Framework) and WG3SG3 (Secure ULCS). In addition, since the same approach was used to include security features in all air-ground applications, the security enhancements have been crossed-checked by different SARPs editors.

5.2 METLINKSG Review

The Meteorological Information Data Link Study Group reviewed sub-volumes I and II of Doc 9705 and issued several memos and emails to ATNP. These comments were very useful to align the ASN.1 specification for D-ATIS and D-METAR with ICAO Annex 3. 

5.3 OPLINKP Co-ordination

The OPLINKP WG produced the templates for the D-ATIS and D-METAR reports used as baseline document by ATNP for the production of the ASN.1. Several liaison papers and emails were exchanged between OPLINKP WG/B and ATNP WG3 to resolve open issues and clarify the templates. This co-ordination activity was very fruitful and allowed eventually to align the ASN.1 specification for D-ATIS and D-METAR with ICAO Doc 9694. 

5.4
NATS Review

The U.K. NATS MET department reviewed the initial draft of the ASN.1 specifications. This review identified inconsistencies between the technical description (ASN.1) and the operational description of the METAR fields provided by ADSP in tabular forms. Co-ordination with the ADSP on these issues allows to progress de definition of the METAR parameters to a mature and stable state.

5.5
CENA CHARME project

5.5.1
General

The objectives of CHARME are to provide the French DGAC with:

a) an ATN platform for data-link experiments on "Package-1" applications,

b) a base for the prototyping of future air/ground data-link ATN applications,

c) an infrastructure for the validation of some of the ATN "Package-2" features, with a priority on security services, naming and addressing extension, system management related to security, and key management mechanisms by CM ASE.

The CHARME developments consist of commercial off the shelf (COTS) products and CENA-originated components. 

1. The COTS components are the CO Session and Presentation entities, an ASN.1 compiler and associated PER runtime, and a development environment for communications entities. This environment provides testing and integration facilities, and proved to enable the porting of CHARME to various hardware platforms and operating systems. 

2. The CENA developments include the CL Session, Presentation and CO/CL Application entities, OSI-specified ASEs (CO/CL ACSE/Ed 2, ROSE, CMISE) and ICAO-specified ASEs (ADS, ARF, CM, CPDLC and FIS). 

The CHARME Upper Layers have successfully been integrated on SUN and DEC ALPHA systems with the ProATN Lower Layers and with the DGAC-proprietary implementation of the ATN Lower Layers. CHARME will be used for providing the ATN Application service in the new ATC data link system. This system is developed by the DGAC to interface data link equipped aircraft with operational Controller Working Positions and Flight Plan Processing Systems.

The CHARME ADS Ground Forwarding End System was also selected to provide the ATN communications services to a DGAC project (ICARE) aiming at developing HMIs for the remote display of ADS reports.

 This integration resulted in:

1. a "Package-1" CO full-ATN stack including all versions of the ASEs (CM V1 and V2, ADS, ARF, CPDLC, FIS V1 and V2),

2. a "Package-2" CO and CL full-ATN stack (with the exception of GACS). 

The Package-2 stack includes ROSE and CMISE for system management, as well as the Security ASO for upper-layers security.

CENA provided the first implementation of the FIS Application Version 1 and will be a key contributor in the validation of Version 2.

5.5.2 
Version 2 DFIS Application Prototyping and Validation

The CHARME project developed the first prototype of the version 2 DFIS application and conducted validation exercises following three phases as follows:

1. the ASN.1 description specified in the draft SARPs was compiled with an COTS ASN.1 compiler. This permitted to identify several errors in the description of the D-METAR messages.

2. based on the Version 1 DFIS Application developed in a previous phase of the project, the software of version 2 of the application was produced – including the security features, leading to the identification of several errors in the protocol specification. Interoperability between air and ground version 2 compliant systems was tested.

1.
Defect Report Summary

The table below gives a summary of the defect reports raised during the validation programme.

	Source
	id
	Doc 9705 chapter
	Description if change
	Result

	WG3SG2
	
	2
	(ref: 2.4.2.1 Note) Version 1 and 2 are NOT backwards compatible anymore.
	Done.

	
	
	3
	PDR M0060001 – section 2.4.3.3.8.1, replace "requested information" by "returned information".
	Done in Edition  2.

	
	
	3
	PDR M0060001 – section 2.4.3.5.3.1, replace "requested information" by "returned information".
	Done in Edition  2.

	
	
	5
	(ref: 2.4.5.3.12.7 note) Replace "ADS" by "FIS" (twice)
	Done.

	
	
	4
	Alignment of chapter 4 with Doc 9694 and Annex 3
	Done. Completely new ASN.1 for version 2. See detailed SARPs changes in WPxxyy.

	
	
	5,6
	Handling an Application Priority per FIS service
	Done. See detailed SARPs changes in WPxxyy.

	OPLINKP
	
	6
	PDR M0060002 - Change the D-ATIS application Service Priority from “Aeronautical Information Service messages " to "Normal‑priority flight safety messages”.
	Done in Edition 2.

	NATS
	1
	4
	Operational review of the METAR fields raised some issues:

typos,

specification of the "no significant weather" type
	Not applicable with the new ASN.1

	CENA
	1
	4
	Compilation of the ASN.1 file identifies errors:

· typos,

· IMPORTS list incomplete,

· FreeText type not defined
	Not applicable with the new ASN.1

	
	2
	5
	Upon receipt of a FISAccept, FISReject and FISReport APDUs for an Update Contract, the FIS-air-ASE must first check that the report type (ATIS, METAR…) matches the report type for which the contract was requested. Otherwise the dialogue must be aborted.
	Done.

	
	3
	4
	ASN.1 compilation errors in new ASN.1:

· ArrestingSystem should refer "RunwayId" not "Runway"

· Invalid tag number sequence in "RunwayVR" and CloudHeight".
	Done.

	METLINKSG
	a)
	1
	PDR M0060001 - (ref. 2.4.1.1.3) A number of "FIS services" have been included although there are no stated requirements for them in ICAO Annexes or PANS (e.g. "precipitation map service", "terminal weather service", "pilot report service", "runway visual range (RVR) while no reference is made to the uplink of TAFs (D-TAF) and SIGMETs (D-SIGMET) for which there are existing requirements in ICAO provisions.
	Done in Edition 2.

	
	a)
	1
	PDR M0060001 - METAR is an "Aviation routine weather report" in accordance with the Procedures for Air Navigation Services – ICAO Abbreviations and Codes, not an "Aviation routine weather report service", which should be referred to as "D-METAR".
	Done in Edition 2.

	
	a) 
	1
	(ref. 2.4.1.1.3) Since meteorological reports in the SPECI code form (SPECIs) will form part of the D-METAR, there is no need to specify another service and therefore "Aviation selected special weather report service" should be deleted.
	Done (cf. 2.4.1.1.3)

	
	b)
	1
	PDR M0060001 - (mandatory ATIS elements) amend "visual visibility" to read "visibility", delete "cloud", amend "SIGMET" to read "significant meteorological phenomena"
	Done in Edition 2

	
	c)
	1
	PDR M0060001 - (optional ATIS elements) amend "runway visibility range" to read "runway visual range", add "cloud" ("cloud" not included whenever "CAVOK" conditions prevails).
	Done in Edition 2.

	
	d)
	4
	“surface winds” should read “surface wind direction and speed”;“runway visual range” should be added as an optional parameter
	done (cf. type "ATISReport").

	
	d)
	4
	“trend forecast” should be part of the common ATIS information as an optional parameter (note: the trend forecast is not only included in reports in the METAR/SPECI code forms; it is also appended to local meteorological reports to be included in ATIS in accordance with Annex 11 — Air Traffic Services, 4.3.7, 4.3.8 and 4.3.9);
	The distinction "arrival", "departure" and "common" ATIS field does not exist any more. "trend forecast" is now an optional field in both the D-ATIS and D-METAR reports.

	
	e)
	4
	(ref: precipitation), the category “unknown precipitation”should be deleted; it is not in ICAO provisions and would not meet the operational requirements (also note: “squalls” under “other weather phenomena” should read “squall”);
	done.

	
	f)
	4
	(ref: present weather), the term “NOSIG” should be replaced by “not Available”; “NOSIG” cannot be used in connection with the “present weather”in meteorological reports (it is a term which belongs to trend forecasts);
	done. NOSIG is defined in "trend forecasts".

	
	g)
	4
	(ref: present wx), (already commented on in the memo dated 1 April 1998), the proper WMO term for “in the vicinity” would be “proximity qualifier”;
	done.

	
	h)
	4
	(ref: pressure measure), the only unit permitted by Annex 5 for the pressure (altimeter setting) is “hPa”; if the inclusion of a non-Annex 5 unit (e.g inches of Mercury) is deemed necessary, its unofficial nature should be indicated with a footnote; furthermore, the range of pressure should be from 500 to 1100 (however, in this section the resolution is correct unlike under CPDLC, see item a) under 2.3);
	done.

	
	i)
	4
	(ref: runway), it is not understood why “RVR” is under “runway”; in the local meteorological reports to be included in ATIS, the word “RVR” is preceding the abbreviation “RWY” (e.g. “RVR RWY 32 400M”);
	The idea was to gather together under the single ASN.1 data type "runway" all the information provided per runway. For clarity, this approach is not taken in the new ASN.1 description. As the keyword RVR is not optional (it shall always be displayed with any RVR information) there is not need to define an ASN.1 data type for it.

	
	j)
	4
	(ref: runway QFE), when QFE is reported, the term “QFE” is preceding “RWY” (e.g. “QFE RWY 18 0956HPA”);
	As the keyword QFE is not optional (it shall always be displayed with any QFE information) there is not need to define an ASN.1 data type for it.

	
	k)
	4
	(ref: runway visibility), the term “runway visibility”used in lieu of RVR is misleading and should not be used in any ICAO document; it should be replaced by “Runway Visual Range”; moreover, the use of the word “inoperative” gives the false impression that RVR is not reported because of an instrument failure; however, RVR is never reported if the visibility and RVR are 1500 m or higher;
	done: 
. the terms used are now "ATISRVR", "RVR", "RunwayVR", "RVRValue", "RVRQualifier" and "RunwayVisualRange". 
. value "inoperative" is not allowed anymore. Replaced by "not available".
. RVR is optional

	
	l)
	4
	(ref: RVR), no variations are included in local reports; therefore, the last line [3] should be deleted;
	done (cf. type "RVR").

	
	m)
	4
	(ref: RVR visibility), the units are not in accordance with Annex 5; furthermore, the ranges and resolutions are not correct: the resolution should be 25 m for the range from 0 to 400 m; 50 m for the range from 450 to 800 m and 100 m for the range from 800 to 1500m;
	done (cf. type "RunwayVisualRange").

	
	n)
	4
	(ref. significant met phenomena), in the local report the options are “IN APCH”, “IN CLIMB-OUT” and “RWYnnn”; the reference to the “take-off area MET” should be deleted;
	done (cf. type "PhenomenonLocation").

	
	o)
	4
	(ref: surface wind speed), the ranges are not in accordance with Annex 3: for the units “km/h”, the range should be from 1 to 199 and for the units “kt”, the range should be from 1 to 99.  Also note that in local reports the term “CALM” is used (not: 00000);
	done (cf. type "WindSpeed"). "CALM" is specified for local reports (cf. "SurfaceWD") and value 0 km/h or kt is not allowed for local reports.

	
	p)
	4
	(ref: surface wind variations), in the local report there is a requirement to include the minimum wind; therefore, a line “speed Min” should be added allowing the indication of the minimum wind speed;
	done (cf. type "SpeedVariations").

	
	q)
	4
	(ref: temperature), the category “not available” is misleading as the temperature information is required for all MET reports (the inclusion of the dew-point temperature is also systematic as it is included in the regional air navigation agreements for all the ICAO regions);
	done (cf. type "Temperature").

	
	r)
	4
	(ref: vertical visibility), the ranges for vertical visibility are not in accordance with Annex 3; for the unit “m”, the range should be from 0 to 600 and for the unit “ft”, the range should be from 0 to 2000;
	done (cf. type "VerticalVisibility").

	
	s)
	4
	(ref: visibility statute miles), the only units permitted by Annex 5 for the visibility are “m” and “km”; if the inclusion of a non-Annex 5 unit (e.g statute miles) is deemed necessary, its unofficial nature should be indicated with a footnote;
	done (cf. all types where non-SI units are defined).

	
	t)
	4
	(ref: visibility), the inclusion of line [3] “statute miles” is not understood.  There should also be a category “not available” which would be applicable whenever the term “CAVOK” is used;
	Statute miles is a non-SI unit defined by the OPLINKP for the specification of the visibility. 

When "CAVOK" is selected (cf. type "ATISReport"), the visibility cannot be specified and is de facto "not available".

	
	u)
	4
	(ref FIS request data, FIS service type), replace “METAR” by “D-METAR” (METAR is not a service in accordance with the Procedures for Air Navigation Services — ICAO Abbreviations and Codes (PANS-ABC, Doc 8400));
	done.

	
	v)
	4
	(ref. METAR report), fully automated METARs are not referred to in any ICAO document, since they do not meet the operational requirements; therefore item [3] should be deleted (or, at least, a footnote should be added indicating that “automatic METARs do not meet the operational requirements as specified in Annex 3”); moreover, there is no remark section in METARs distributed internationally (delete line [6]);
	done (cf. "METARReport").

	
	w)
	4
	(ref. METAR present wx), amend “in the vivicity” to read “proximity qualifier”;
	done.

	
	x)
	4
	(ref. METAR recent weather), the list is complete; however, all the phenomena should be preceded by “RE” (otherwise the list would refer to the present weather);
	It's a display issue dealt by the IHM. A note is added (cf. "RecentWeather").

	
	y)
	4
	(ref. METAR RVR and METAR RVR Visibility), the term “RVR visibility” is misleading and should be replaced by “RVR value”; furthermore, the unit “ft” is not in accordance with Annex 5 and if retained, should be identified as a non-standard unit;
	Done:
. the term "RVRVisibility" is replaced by "RunwayVisualRange". 
. a note is added for the non-SI unit

	
	z)
	4
	(ref. METAR visibility value), units against line[2] should be kilometres, not metres;  furthermore, the unit “statute mile” is not in accordance with Annex 5 and if retained, should be identified as a non-standard unit;
	done (cf. type "VIS").

	
	aa)
	4
	(ref. METAR wind speed), the range should be from 0...199 (the wrong value of “198”was indicated in some earlier documentation but has since been corrected to read “199”, AN-WP/7525 refers); furthermore, the unit “m/s” is not in accordance with Annex 5 and if retained, should be identified as a non-standard unit;
	Done (cf. type "WindSpeed").

	
	bb)
	7
	PDR M0060001 - (ref. 2.4.7.2.6.3 q)), amend "cloud sky cover" to read "cloud below 1500m" in accordance with Annex 11 – Air Traffic Services.
	Done in Edition 2.

	WG3SG2
	1)
	4
	(D-ATIS/D-METAR) Range and Resolution for Visibility not defined the same way by OPLINKP and METLINKSG
	NOT RESOLVED

	
	2) 
	4
	(D-ATIS) There are TBDs in the range and resolution tables where statute miles appear (Visibility and RVR).
	NOT RESOLVED

	
	
	
	(D-ATIS) Range and resolution specified for Pressure Measure in inches is still to be confirmed.
	(OPLINKP secretary mail) OPLINKP cannot confirm these values because there are non-Annex 5.

NOT RESOLVED

	
	3)
	4
	(D-METAR) The runway deposit mean depth in inches is not defined. 

WG3SG2 proposes a range of (0.05..16.00) and a resolution of 0.05 inches. 
	(OPLINKP secretary mail) SG2 proposal rejected. Value should be officially defined by the FAA, after co-ordination from the US member on the METLINKSG. 

NOT RESOLVED

	
	4)
	4
	The maximum character size for the "Remark section" field is not yet determined. 

WG3SG2 proposes a maximum size of 256 characters.
	(OPLINKP secretary mail) SG2 proposal rejected. The contents of this field defined by State. No world-wide operational requirement exist (free text, coded, graphical ?)

NOT RESOLVED – No size is specified.


1.
Results and Analysis

Note 1. The following results apply to the new DFIS enhancements only. Version 1 FIS has been fully validated during the Package-1 activities and the various implementations of this protocol has confirmed the level of completeness and maturity of the specification. The validation of version 2 takes as assumption that version 1 is fully validated. As a consequence, version 2 must be considered already as partially validated.  Only few additional functions need to be validated separately, and it should be proved that the addition of these new functions has not impacted the existing functions.

	VO 
	
	Analysis
	Result

	SV0 1
	To determine which System Level Requirements are satisfied by the functional descriptions in combination with the user requirements and recommended practices.
	As determined by inspection and consolidated by a co-ordination activity with OPLINKP, all new system level requirements relevant to DFIS in version 2 (D-METAR, Application priority, new D-ATIS report content) are satisfied by the revision of Sub-Volume 2. 


	Achieved (g)

	SVO 2
	To determine if the ATN specifications are mutually consistent and that backwards compatibility is achieved.
	Because of the major rewriting of the ASN.1 – including the D-ATIS messages – there is definitively NO backwards compatibility provided between DFIS Application version 1 and version 2 (g). 

Version 2 does not modify the relationships of the DFIS Application with the other ATN Applications. The consistency with the other ATN specifications is therefore maintained.

DFIS Version 2 is consistent with the ULCS enhancements.
	Achieved (g)


	VO 
	
	Analysis
	Result

	FVO 1
	To determine if the functional descriptions are compatible with the technical requirements
	During Package-1 validation, the technical requirements were examined to ensure they provide the intended functionality. Adding the D-METAR service did not change in nature the DFIS functionality since D-METAR is using the existing FIS-demand-contract service. As a consequence, in Version 2, the functional descriptions remain compatible with the technical requirements. 
	Achieved (g)

	FVO 2
	To determine if the user requirements and recommended practices are compatible with the technical requirements
	A very intensive analysis was performed to cross-check the user requirements expressed by the OPLINKP and the METLINKSG and the technical requirements in SARPs chapter 4.  

All of the user requirements and recommendations in section 2.4.7 (User Requirements) related to the D-METAR service have been examined and have been determined to be compatible with the technical requirements. 
	Achieved (g)

	FVO 3
	To determine if the technical provisions are complete
	All new requirements in the DFIS protocol have been analysed, syntax-checked and implemented in prototype form, and care was taken to not to make any assumptions where there were no “shall” statements. 

The defects reported during the specification review and the prototyping activities have been analysed and taken into account where appropriate. 

However, the ASN.1 description of the D-ATIS and D-METAR reports is not complete for several types (see defect reports above). 
	Not achieved

	FVO 4
	To determine if the technical provisions are unambiguous
	The technical teams, implementing the new DFIS functions and not involved in the ICAO SARPs specification process, participated in the clarification or addition of new text. In addition, as for version 1, some tutorial material will be included in the DFIS parts of the CAMAL document, in particular to cover the new aspects of version 2 (priorities, new ASN.1, compatibility issues, etc...).
	Achieved (g,d)

	FV0 5
	To determine if the technical provisions are consistent.
	The DFIS version 2 specifications have been developed under the control of WG3/SG2. All text changes has been documented in a separate working paper and are traceable. The draft version 2 has been presented for review and comment at several meetings to WG3 and SG members and a line by line review has been made by WG3/SG2.
	Achieved (g)

	FVO 6
	To determine if there are redundant technical provisions, i.e. requirements which would have no effect if removed

Note:  This VO should be interpreted to mean that there are no requirements that are not necessary for the defined functionality, or to achieve migration to future functionality.  It is not meant to eliminate possible duplicated statements of requirement that are known to exist.
	The tabulated requirements indicate that all new requirements related to the D-METAR service are necessary. 


	Achieved (g)

	FVO 7
	To determine if provision has been made to ensure that the technical provisions are implementation independent
	Development of DFIS Version 1 Applications on different systems (SOLARIS, DEC ALPHA) using different ASN.1 compiler and providing different APIs, have shown that the SARPs for FIS(ATIS) were implementation-independent. No implementation-related constraint has been defined for the D-METAR service. Taking the same specification approach for FIS(METAR) should guarantee the same result. 
	Achieved (g)


	VO 
	
	Analysis
	Result

	TVO 1
	To determine if the protocol description supports the stated end to end services
	The end-to-end service provided to DFIS-users is similar for both D-ATIS and D-METAR. This validation objective achieved for FIS Version 1 is therefore implicitly achieved for FIS Version 2.
	Achieved (g)

	TVO 2
	To determine if the protocol description has any unacceptable behaviour
	The DFIS Version 2 protocol was implemented completely. No unacceptable behaviour was detected. 
	Achieved (d)

	TVO 3
	To determine if the abstract service interface parameters are mapped appropriately to PDU fields and/or communication service interface parameters, and vice versa.
	Inspection of the text and prototype implementation show that the D-METAR parameters are mapped appropriately to PDU fields and/or Dialogue Service primitives.
	Achieved (g,d)

	TVO 4
	To determine if protocol errors in the peer application entity are correctly handled
	All aspects of the DFIS protocol were implemented and executed in the prototyping exercise, including error handling. The new situations where a protocol error could be detected induced by Version 2 have been individually tested by interoperability testing (for instance checking if contracts multiplexing is allowed depending of the priorities requested and provided).
	Achieved (g,d)

	TVO 5
	To determine if the SARPs are consistent with the Upper Layer architecture to the extent that this is a requirement, e.g. use of the Dialogue Service, application of the control function.
	Version 1 invokes the ULCS in a manner correct and consistent with the ATN ULCS SARPs. Version 2 DFIS do not use most of the extensions defined in the enhanced ULCS (new addressing features for instance). Version 2 is therefore still consistent with the Upper Layer.

Validation is still needed to check the consistency of the version 2 FIS with the secure ULCS. 
	Achieved (g, d)

	TVO 6
	To determine if the APDUs are correctly specified
	An analysis describing the mapping between the operational fields and the APDU fields specified in ASN.1 has been produced by WG3SG2. The resulting ASN.1 was successfully compiled.
	Achieved (d,g)

	TVO 7
	To determine if provision for QOS management has been addressed.
	QOS management by the Version 1 DFIS Application has been improved in Doc 9705 Edition 2 (protocol checks added on the D-START indication QOS parameter value, new checks of the application Service priority, etc...) and validated by various implementations.
	Achieved (c,g)

	TVO 8
	To determine if provision for future migration has been addressed
	The same tools than those used for version 1 have been used for version 2(extensibility markers, version number). These hooks in the specification have been successful in keeping version 2 / version 1 backwards compatibility for other ATN applications (CM, CPDLC and ADS). It is believed that these provision are sufficient to guarantee migration to future versions.
	Achieved (d)

	TVO 9
	To determine if efficiency requirements have been addressed, e.g. minimising size of data transfer, appropriate maintenance of dialogue.
	The same mechanisms defined for Version 1 are used unchanged in Version 2 (use of PER, definition of PER-visible constraints, DFIS contract multiplexing, etc…). It should be noticed that because the DFIS services do not share the same Application priority anymore, the multiplexing feature is somehow limited.
	Achieved (d)

	TVO 10
	To determine that the functionality described in the technical provisions is implementable
	The prototype developed by a State has shown that the D-METAR functionality is implementable.
	Achieved (d)

	TVO 11
	To determine that independent implementations built in accordance with the technical provisions will be able to interoperate
	Based on engineering judgement, independent implementations will interoperate. 
	Achieved (g)

	TVO 12
	To determine that the way security is handled by the DFIS Application is compliant with the overall ATN security framework
	The security feature specified for the DFIS Application (specification of the level of security in the contract requests, checks against the local security policy) have been implemented. Although the full security segment has not been implemented (i.e. security related protocol AND cryptographic EC functions), it is believed that the provisions for security in the application SARPs are sufficient and consistent with the overall ATN security framework. It should be noted however that no prototype has tested so far an ADS/ARF Version over a Secure Dialogue Service Provider.
	Achieved (g) with some reservations.


.
1.
Conclusions And Recommendations

Based on the above and the preliminary results of the on-going validation activities reported in this document, sufficient confidence has been gained to conclude that the new technical provisions related to the DFIS service are sufficiently validated to be included in ICAO Doc. 9705 with the exception the ASN.1 description.

It is expected that the OPLINK Panel will be in the position very soon to provide ATNP with the missing information. Then chapter 4 of draft edition 3 doc 9705 will be completed and the DFIS application will be considered as fully validated.

WG3 is invited to request the ATNP Secretariat to accept a delay in the delivery of chapter 2.4 of Edition 3 Doc 9705.    

