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Supplement No . 1 DOC 9182 , LD1 NAT (1976) 

INTERNATIONAL CIVIL AVIATION ORGANIZATION 

LIMITED NORTH ATLANTIC REGIONAL AIR NAVIGATION MEETING (1976) 

Montreal , 25 August - 10 September 1976 

SUPPLEMENT NO.1 

1. The Council at the 2nd Meeting of its 90th Session on 3 February 1977 
and the Air Navigation Commission at the 15th, 16th, 17th, 21st, 22nd, 23rd, 24th, 25th , 26th 
27th, 29th and 30th Meetings of its 83rd Session and at the 2nd, 3rd and 4th Meetingsof its 
84th Session , acting under authority delegated by Council, took action as indicated here­
under, on the report of the Limited North Atlantic Regional Air Navigation Meeting (1976). 

2 . The recommendations of the Meeting, unless otherwise qualified i n the 
text or in the action taken thereon by the Councilor by the Air Navigation Commission 
under delegated authority , apply only to the Contracting States whose t erritories or 
dependencies are located partially or wholly within the area embraced by the air route 
network considered by the Meeting and those located outside that area, which ha ve 
notified ICAO that aircraft on their register operate or expect to operate into the 
area , or which provide facilities and services affecting the area. 

3 . Recommendations for action by States are addressed to ICAO Contracting 
States only . Implementation of those rec ommendations related to facilities and services 
is governed by Article 28 of the Convention . Inclusion under some of the r ecommendations 
of facilities and services in non-Contracting States and territories is simply a 
recognition that they are needed by or likely to affect ·international civil air craft 
operations of Contracting States or the facilities and services of those States . 

4. The Secretary General will arrange for the normal follow-up action in 
respect of all approved Recommendations . Where special action i s ~equired to be t aken 
by the Secretary General this is indicated in the text of the ac tion t aken by the 
Councilor the Air Navigation Commission. 

(8 pages ) 
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1/1 

1 . 1/1 

1. 1/2 

1.1/3 

1.1/4 

1.1/5 

1.1/6 

1.1/7 

ACTION TAKEN ON THE 1I8COHNEND.r\r.CIONS OF THE 
LIHITED NORTH ATLANTIC HEGIOI'.JAL .:cI n N;'i. VIG,"~TICN L" :';j~TING (1976) 

1-3 

1.1-4 

i.1-6 

1.1-7 

1.1-7 

1.1-8 

1.1-8 

1.1-10 

Improved presentation of Regional Supplementary Procedures in 
ICAO Document 7030 

ANC noted that the subject of this recommendation \vas a lready 
included in the Air Navigation Commission Technical Project List 
CANCP) under Task No . 32.14.1-1/74 and re quested the Secretary 
to present QPpropriate proposals no l a ter than the 85th Session. 

Air Traffic Forecasting in the NAT Region for Air Navigation 
System Planning Purposes 

C approved the recommendation. 

Status of the OHEGA Navi gation System 

ANC approved the recommendation on the understanding t hat the VJord 
"sta tus 1f as used in the title related to t he day-to-day opera­
tional status of the system. 

Inclusion of Reference 1:;.-:) the OMEGA Navi gation System in Annex 10 

ANC approved the "recommendal:;ion and requested the Secretary to submit 
proposals in due course under ANCP Task No. 14. 5.5-1/74. 

Information on the OMEGA Naviga t ion System 

ANC approved the recommendation and requested the Secretary General 
to invite the United States to provide ICAO, as early as possible, 
with appropriate material which could serve as a basis for the 
information circular . 

C 

C 

ANC 

Deletion of the VOR!DME Akraberg from the NAT Regional Plan 

approved the recommendation. 

Changes to the Regional Plan for Radio Navi gation Aids in the 
NAM Region 

approved the recommendation. 

Initial Measures to Reduce Difficulties now Encountered with 
General Aviation Fe rry Flights in the NAT Region 

approved the recommendation noting i t s relationship to Recommenda­
tion 4/4. 
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Action by 

Report Reference Council Recommendation Title/Action 
Rec. No . Page 

1 .1/8 1.1-10 

1. 2/1 1.2-3 

1. 2/2 1.2-6 

1. 2/3 1.2-6 

1.2/4 1.2-7 

1 . 2/5 1.2-7 . 

1. 2/6 1. 2-7 

1. 2/7 1.2-8 

1.2/8 1.2- 9 

1.2/9 1 . 2-9 

or i\NC - . 

Studies on Problems of General Aviation Flights 

ANC approved the recommendation . 

Use of Guidance Material on .MNPS Developed by the 9th AN Conference 

ANC approved the recommendation. (Recommendation 1.2/8 refers) . 

Expansion of Monitoring Activities in the NAT Region 

C approved the recommenda ti on noting t hat su.pplementary provisions 
regarding monitoring activities in the NAT Region are contained 
in Appendix B to t he Report . 

Acquisi tion and Use of Monitoring Dat a 

ANC approved the recommendation . 

Follow-up Action on Reported Deviations from Assigned 'frack 

ANC approved the recommendation and requested the Secre c. ary General 
to draw the attention of states and IATA t o the need for its 
continuing application. 

ANC 

Informat ion on Monitoring Procedures by states 

approved the recommendation. (Recommendation 1.2/8 refers). 

Moni toring by Operators and Good Operating Practices for NAT 
Flights 

ANC approved the recommendation. (Recommendati on 1.2/8 refers). 

Amendment to Doc 7030 

C app roved the recommendation with the modifications to the proposed 
regional supplementary procedures set forth in the Attachment. 

Publication of Guidance Material Relating to MNPS 

ANC approved the recommendation . 

Phased Implementation of the NAT RAC SUPPS Regarding MNPS 

C approved the recommendat ion on the understanding that sh ould an 
implementation date other than 5 October 1978 become necessary in 
respect of the supplementary procedures referred to in sub­
paragraph b) of the recommendation, an appropriate proposal for 
such date would be presented for the approval by Council. It 
further requested the Secretary General to consult States in due 
course, regarding an appropriate date for introduction of the 
revised composite separation procedures (sub-paragraph~) of the 
recommendation refers). 
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Action by_ 
Reuort Reference'Council Recommendation Title/Action 
Rec. No. Page or !~NC 

1. 2/10 1.2-11 

1.3/1 1.3-3 

1.3/2 1.3-3 

1. 3/3 1. 3-5 

1.3/4 1.3-6 

~urther \·Jork of the NAT/SPG 

ANC ~pproved the intent of the recommendation'noting that the Meet­
ing concerned needs; to be convened no later than 1 September 1977 
to allow time for review and application of any measures that 
~ight be recommended by the Meeting whic h would require approval 
by Council. It decided I~o request the Secretary General t o: 

~) inform the NAT/SPG of the Commission's request t hat the f-Ileet 
inE to consider the tasks listed i n suh-paragraph a) of the 
recommendation I)e convened no later than 1 September 1977 and 
that the following task be added to those already listed in 
sub-paragraph a) : 

"7) develop, for use as g uidance material, a list of 
navigation equipment and combina t ions thereof which, 
";,, hen ,properly rna intai ned and opera ted, ""ill ensure that 
aircraft so fitted ha ve t he required navi gational 
capability i n the MNPS airspace." 

b) request States concerned t o provide a t leas l~ preliminary 
information as indicated in sub-parag raph b ) of t he re commenda­
tion by 31 May 1977 , such information to be confirmed and 
supplemented as necessary no la t er than 1 AUf:us t 1977. 

Amendment to Doc 7030 

C approved the recommenda t ion on the unders tandi ng t hat the relevant 
supplem.entary procedures wo uld be editorially corrected in respect 
of terminology relat ing to supersonic a irc raft. (Recommendat ion 
1.3/2 refers). 

Applicability Date for the A:nended NAT RAC Procedures 

C 'agreed t~t the amended NAT RAC supplementary procedures will become 
applicable on 21 April 1977, i.e. the AlRAC date closest to 3 months 
following their approval by Council. (Recommendation 1.3/1 refers) . 

~pplicat.ion of Composite Separat.ion i n the NAT Region 

C ~pproved t he recommendation. 

;PoGsi ble Applica t ion of Reduced Longi t udi ne l Sepa ra l~ i '') [1 in the 
~qj1T Region 

ANC a,pproved the recommendation. 
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Actio.n by 

Repo.rt Re ference Co.uncil Reco.mmenda tio.n ':[ii tle/Actio.n 
~=(ec . No. . Page 

1.3/5 1.3-7 

2/1 2-1 

2/2 2-2 

2/3 2-4 

2/4 2-4· 

0.1" ANC 

Development af Specifica i::.ian s for Mach Numl)er Indica to.rs 

ANC nated the recommendation and req~est ed t he SecreGary General to: 

a) cons ulc selected St a t e s wi th a vie w t o obbaini ng information 
re .::~: a rdin[ c u.rre t1i~ ~ pecif'j. ca t io~J.s for Ma ch Number indica t ors 
and t he depree t o which such specificacions satisfy t he 
elemen t s i ~ sU ;j -para t~ raphs a) and ~) ) of t he recommendation; 
and 

b) prepare, on the ~asis of the ~a ~ erial rece ived, appropriate 
proposals for consideration oy t he ANC. 

ehGages to the BOLlndaries of FIEs nander Oceanic, Ed~l1ont."Jn, 

Reykjavik and S¢ndrestrom 

C approved the recommendation. 

Pro blems regardinz ATS Mes sages and the ir Automated E:-::change 
between Oceanic Area Control Centres 

ANC approved the recommendation and reques t ed t he Secre tary General 
to: 

a) consult St at e s concerned wi th a view to obtaining i nformati on 
an studies undertaken and to take such studies into con s idera­
t ion in work that m.ay be unde rtGken in f ,")llow-up of Recommenda 
tion 5/2 of the 9th AN Conferenc e ; 

b) invite the NAT/SPG to. undertake any necessary co-ardination 
work in this field and keep ICAO informed of progress made. 

Continued Provision of Safe Air Navi gation Services over the 
High Seas 

C approved the recommendation on the understanding that its 
objective is to. ensure the continuing safe operation of aircraft 
over the high seas in the circumstances envisaged . 

!Advance Notice r egarding the Intended vJ i t hdrawal of Air Navigation 
Services due to. Indus trial Action 

C while appreciating the intent o.f this recommendation: 

a) noted that it would invo.lve ICAO in matt ers that sho.uld be 
dea lt with directly between State administrations and the 
industrial interests concerned ; and 

b) requested the Secretary General t o bring this reco.mmendation 
to. the a ttention o.f states. 
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Action by 

Report Reference Council Recommendation Tit1e/\ction 
Rec. Ho. , Page or i\NC 

2/5 

3/1 3-1 

3/2 3-2 

3/3 3-2 

3/4 3-3 

3/5 3-3 

3/6 3-4 

3/7 3- 4 

3/8 3-5 

3/) 3-5 

Provision of Information on Developments regarding the Operation 
of the Air Navigation System in Contineency Case s 

C approved the recommendation. 

Direc t ATS Speech Capability from Santa Maria to New York, Gander 
and San Juan 

ANC approved the r ecommendation. 

Improvement of the ATS Speech Circuit Prestwick-Santa Maria 

C approved the recommendation. 

Reykjavik - Stavanger Direct ATS Speech Capability 

ANC approved the recommendation noting that it supplemented 
Recommendation 15/11 of the Fifth NAT RAN Meeting. 

Edmonton - Spndre Str@mfjord - Reykjavik Direct ATS Speech 
Capability 

C approved the recommendation not ing that the circuit concerned is 
one of those referred to in the "General Note" on page 3-1 of the 
Report . 

Future NAT ATS Speech Arrangements 

ANC a pproved the r ecommendation on the understanding that it is 
addressed to the provider States of the Region~ 

Modulation Rate on the London - Montreal AFTN Channels 

C approved the recommendation. 

Amendments to NAT AFTN Plan 

C approved the recommendation. 

Amendments to NAT MET Circuits Plan 

C approved the recommendation. 

Automa.tion of the Reykj avik AFTN Centre 

C approved the Recommendat ion . 
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Action by 

Report R~ference Council Recommendation Title/Action 
Rec .. No., Par.;e 

3/1 0 3-6 

4/1 4-2 

4/2 4-4 

4/3 4-5 

4/4 4-6 

4/5 4-6 

4/6 4-7 

4/7 4-8 

or ANC 

Current AFTN Problems 

ANC a,pproved the int ent of this recommendation noti. ng that in taking 
action on Recommendation No. 7 of ASPENN/3 it had requested the 
Sec retary General bo make proposals regarding the mo st appropriate 
machinery to be employed. 

Introduction of SSB in NAT Families A and D 

C .approved the recommendation and requested the Secreta ry General 
to draw the attention of the Sta tes concerned to part b). 

Families for Use on Polar Roubes 

C approved bhe recommendati on . 

C 

Amend !TIent of the NAT AMS Plan 

deferred action on the recommendation pending the .outcome of 
the DEN/ICE/3 Conference i n Montreal , 1 - 16 March 1977. 

Misuse of 121.5 MHz 

ANC approved the recommenda.tion notine its relationship to Recommenda.­
tion 1.1/7. 

Maintenance of HF SELCAL ~vatch 

ANC approved the recommendation . 

Amendment of the Shannon HF VOLMET Broadcast Plan 

ANC approved the r ecomm.endat ion. 

Presentat ion of the NAT AMS Plan 

ANC noted the r ecommendation and requested the Secretary General to 
take it into account as appropria t e . 
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ATTACHMENT 

MODIFICATIONS APPROVED BY THE COUNCIL TO THE REGIONAL SUPPLEMENTARY PROCEDURES 
PROPOSED IN APPENDIX C TO THE REPORT OF THE LIM NAT RAN MEETING 

ON AGENDA ITEM 1.2 

I. On page 1.2-28, in Section 1), REPLACE paragraphsx.l, x.lel and associated 
Note by: 

"x.l Method of application 
(A.2 - 5 .1.1; A.6, Part I - 4.2 , 7.2 and Chapter 3~ Note 1; 
A.6 , Part II - 7.2 and Chapter 3, Note 1; A.8 - ~.l) . 

x.l.l Aircraft used to conduct flights within the volume of airspace 
specified in para . x.201 shall have navigation perfor~ance capability 
such that: 

a) the standard deviation of lateral track errors shall be less 
than 6 . 3 NM (11.7 Km); 

b) the proportion of the total flight time spent by aircraft 
30 NM (S5.6 Km4 or more off the cleared track shall be less 
than 5 .3 x 10- ; 

c) the proportion of the total flight time spent by aircraft 
between 50 and 70 NM (92.6 and 129.6 Km) off the cleared track shall be 
less than 13 x 10-5. 

Such navigation performance capability shall be verified by the State of 
Registry or the State of the Operator , as appropriate. 

Note: Guidance material of use to those involved in the initial 
achievement and continued maintenance of the navigation capability 
set forth in x.l.l has been i ssued by ICAO under the title 'Guidance 
Material relate'd to Air Navigation in the NAT Region' and will be 
supplemented and updated as required and as new material becomes 
available ." 

2. On page 1.2-30, in Section 5), paragraph 1 . 4 . 1 , line 1 , REPLACE the word 
"between" by "at or above " and REPLACE the word "and" by "up to and 
including". 

- END -
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INTERNATIONAL CIVIL AVIATI O[1 OHGAi'J I:3ATION 

LIMITED NORTH ATLANTIC REGIONAL AIH NAVIGArrION Mm~TIHG (1')76) 

Hontreal, 25 August - 10 September 1976 

SUPPLEH]~NT NO.2 

The Council at the Sixteenth l'-'Ieeting of its 90th ,3 ession on 6 April 1977, 
following its approva l of Recommendation No . 3/9 of the Third Conference on 1956 Danish 
and Icelandic Joint Financing Agreements, took action as indicated hereunder on 
Hecommendation 4/3 of the Limited North Atlantic Regional Air Navigation Heeting (1976). 

(1 page) 

Recommendation 4/3 (page 4-5) 

Approved the Recommendation on the understanding that its decision 
was not influenced by the fact that certain facilities mentioned in 
the recommendation were jointly financed . 

- END -
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INTERNATIONAL CIVIL AVIATION ORGANIZATION 

LIMITED NORTH ATLANTIC REGIONAL AIR NAVIGATION MEETING (1976) 

Montreal, 25 August - 10 September 1976 

SUPPLEMENT No.3 

The Council at the 8th Meeting of its 95th Session on 
27 November 1978, took further action as indicated hereunder, on Recommenda­
tion 1.2/9 of the Limited North Atlantic Regional Air Navigation Meeting (1976). 

(1 page) 

Recommendation 1.2/9 (page 1.2-9) 

Revised the applicability date of the NAT RAC Supplementary 
Procedures referred to in sub-paragraph b) of the recommendation 
from 5 October 1978 to 19 April 1979. 

- END -
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INTERNATIONAL CIVIL AVIATION ORGANIZATION 

LIMITED NORTH ATLANTIC REGIONAL AIR NAVIGATION MEETING (1976) 

Montreal, 25 August - 10 September 1976 

SUPPLEMENT No.4 

The Council at the 13th Meeting of its 96th Session on 26 March 1979, took 
further action as indicated hereunder, on Recommendation 1.2/9 of the Limited North 
Atlantic Regional Air Navigation Meeting (1976). 

(1 page) 

Recommendation 1.2/9 (page 1.2-9) 

a) deferred application of the NAT RAC Supplementary Procedures, referred 
to in sub-paragraph b) of the recommendation; 

b) noted that the Air Navigation Commission will be kept informed of any 
progress concerning this subject and will receive a special report on the 
results of the 16th Meeting of the North Atlantic Systems Planning Group 
on this subject at the earliest possible time with a view to presenting 
proposals to the Council at that time for a new applicability date; and 

c) requested the Secretary General to write to States, pointing out the 
difficulties that are being experienced in reaping the benefits that were 
envisaged with application of the MNPS procedures and seek their co­
operation in ensuring compliance with the procedures. 

- END -
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INTERNATIONAL CIVIL AVIATION ORGANIZATION 

LIMITED NORTH ATLANTIC REGIONAL AIR NAVIGATION MEETING (1976) 

Montreal, 25 August - 10 September 1976 

SUPPLEMENT No.5 

The Council at the 9th Meeting of its lOOth Session on 18 June 1980 
took further action as indicated hereunder on Recommendation 1.2/9 of the Limited North 
Atlantic Regional Air Navigation Meeting (1976). 

Recommendation .l.2!9_lEage 1.2-9) 

Approved 30 October 1980 as the applicability date of the NAT RAC Supplementary 
Procedures referred to in sub-paragraph b) of the recommendation. 

- END -



Published in separate English and French editIOns by the nternatlOl1al LV 

A viation Organization. All correspondence, except orders and subscrIptions, should 
be addressed to the Secretary General of ICAO, P.O. Box 400, Succursale: 
Place de I'Aviation internationaie, 1000 Sherbrooke Street West, Montreal, Quebec, 
Canada H3A 2R2. 

Orders for this publication should be sent to one of the following addresses, together with the 
appropriate remittance (by bank draft or post office money order) in U.S. dollars or the 
currency of the country in which the order is placed, or in a freely convertible currency. 

International Civil Aviation Organization. 
(Attention: Distribution Officer), 
P.O. Box 400, Succursale: Place de l'Aviation internationale, 
1000 Sherbrooke Street West, 
Montreal, Quebec, Canada H3A 2R2 

Canada. Information Canada, Ottawa, Ontario. 
Egypt (Arab Republic of). ICAO Representative, Middle East and Eastern African Office, 

16 Hassan Sabri, Zamalek, Cairo. 
France. Representant de l'OACI, Bureau Europe, 3bis, villa Emile-Bergerat, 

92200 Neuilly-sur-Seine. 
India. Oxford Book and Stationery Co., Scindia House, New Delhi 

or 17 Park Street, Calcutta. 
Japan. Japan Civil Aviation Promotion Foundation, No. 38 Shiba Kotohira-Cho, 

Minato-Ku, Tokyo. 
Mexico. Representante de la OACI, Oficina Norteamerica y Caribe, 

Apartado postal 5-377, Mexico 5, D.F. 
Peru. Representante de la OACI, Oficina Sudamerica, Apartado 4127, Lima. 
Senegal. Repr6sentant de 1'0ACI, Bureau Afrique, BoUe postale 2356, Dakar. 
Spain. Librena de Aeron'utica y Astron'utica Sumaas, Desengaiio, 12-30 -3, Madrid 13. 

Sweden. C.E. Fritzes Kung!. Hovbokhandel, Fredsgatan 2, Box 16356, Stockholm 16. 
Thailand. leAO Representative, Far East and Pacific Office, P.O. Box 614, Bangkok. 
United Kingdom. Civil Aviation Authority, Printing and Publications Services, 

Greville House, 37 Gratton Road, Cheltenham, Glos., GL50 2BN. 

Do you receive 
the leAD BULLETIN? 

The ICAO Bulletin contains a concise account of the activities of the 
Organization as well as articles of interest to the aeronautical world. 

The Bulletin will also keep you up to date on the latest ICAO publica­
tions, their contents, amendments, supplements, corrigenda, and prices. 

Available in three separate editions: English, French and Spanish. 
Annual subscription: U.S.$16.00 (surface mail); U.S.$20.00 (air mail). 

'ro: 

From: 

President of the Council 

Chairman of the Limited North lHlantic 
Re c ional Air Navigation Neeting (1976) 

I have the honour to submit here1.,·rith the ~~eport of the Limited North 
Atlantic Re .r.._"ional Air Navl'crat' n 1\1'" t· (1976) h Id ' M u 10 l' ~e lng e In ontreal, from 25 August 
to 10 September 1976. 

A.L. Elliott 

I1ontreal, 10 September 1976 





i-Table of Contents i-l 

TABLE OF CONTENTS 

i-Table of Contents ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• i-l 

ii - History- of the Meeting •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

'Place and Duration of the Meeting ••••••••••••••••••••••••••••••••••••••••• 
"-

Organization, Officers, Officials and Tasks ••••••••••••••••••••••••••••••• 

Working Languages •••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••••• 

Administrative Services ••••••••••••••••••••••••••••••••••••••••••••••••••• 

Repre sentat ion •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

List of Representatives ................................................... 
iii - List of Recommendations ..................................................... 
1 - REPORT ON AGENDA ITEM 1: AIRCRAFT NAVIGATION PERFOlt4ANCE AND SEPARATION 

ii-l 

ii-l 

ii-l 

ii-2 

ii-2 

ii-2 

i1-3 

iii-l 

1-1 

Introduction •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1-1 

Problems Encountered with ICAO Document 7030 •••••••••••••••••••••••••••••• 1-1 

REPORT ON AGENDA ITEM 1.1: AIRCRAFT NAVIGATION IN THE REGION 1.1-1 

Genera,l ••.••••••••••••••••.•••••••••••••.••••••••••••••••••••••••••••••••. 1.1-1 

Aircraft Navigation Equipment Situation ••••••••••••••••••••••••••••••••••• 1.1-1 

Continued Need for Traffic Forecasting in the Region •••••••••••••••••••••• 1.1-3 

The OMEGA Navigation System in the Region ................................. 1.1-4 

Need for the Provision of a VOR/DME at Akraberg ••••••••••••••••••••••••••• 1.1-7 

Need to Up-date the NAM Regional Plan on Radio Aids to Navigation ••••••••• 1.1-8 

Problems Caused by Ferr,y Flights in the NAT Region •••••••••••••••••••••••• 1.1-9 

Appendix A - Routes for use by Aircraft not sufficiently equipped 
to conduct direct crossings of the North Atlantic •••••••••••• 1.1-11 



i-2 i - 'ra ble of Cont ent s 

REPORT ON AGENDA ITEM 1.2: MINIMUM NAVIGATION PERFORMANCE SPECIFICATIONS 

Introduction ........•................................................. 

Basic Principles Regarding MNPS ••••••••••••••••••••••••••••••••••••••• 

Description of the Use of MinimwnNavigation Performance 
Specifications (MNPS} ................................................. Ii 

Evaluation Programme and Operational Approval of Navigation Systems 
in Relation to Specific Minimum Navigation Performance 
Specifications ....................................................... . 

Monitoring of Navigation Performance •••••••••••••••••••••••••••••••••• 

Amendment,s to .theRegional Supplementary Procedures Applicable in 
the NA.T Regi on •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Preparation of Guidance MateriaJ. Related to MNPS •••••••••••••••••••••• 

Implementation of the Provisions Regarding MNPS and Additional 
Work R-equi,red •••••••••••••• -•••••••••••••••••••••• ~ •••••••••••••••••• 

Appendix A - Analytical Development of a Minimum Navigation 
Performance Specification •••••••••••••••••••••••••••••••• 

Appendix B - Monitoring of Navigation Performance •••• ' ••••••••••••••••• 

Appendix C - Amendments to the NAT RAC SUPPs .......................... 
REPORT ON AGENDA ITEM 1.3: SEPARATION MINIMA 

General .••.•..•••••••••••.•••...••••••••••••.•.•..••....•....••••..••. 

Proposals for Amendment of NAT' Regional SUPPs ••••••••••••••••••••••••• 

Application of Composite Separation in the NAT Region ••••••••••••••••• 

Possible Further Reduction of Longitudinal Separation Minima •••••••••• 

Ability of Oceanic Area Con~ro1 Centres (OACs) to Meet Planned or 
. Requested Rbutes and/or Flight Levels for Operations in the NAT 

Region •••..••.•••.•••• .- ••••••.•.••...... -...•......•..............•.•.. 

Appendix - Amendments to the NAT Regional SUPPs 
(Doc 7030, Part 1) ••••• ~ ••••••••••••••••••••••••••••••••••• 

1.2-1 

1.2-1 

1.2-2 

1.2-2 

1.2-3 

1.2-5 

1.2-7 

1.2-8 

1.2-9 

1.2-13 

1.2-25 

1.2-28 

1.3-1 

1.3-1 

1.3-2 

1.3-4 

1.3-5 

1.3-7 

1.3-9 



i - 'rable of Content s i-3 

REPORT ON AGENDA ITEM 2: AIRSPACE ORGANIZATION 2-1 

Introduction ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2-1 

Changes to the Boundaries Between FIRs Gander Oceanic, Edmonton, 
Reykjavik and Sondrestrom •••••••••••••••••••••••••••••••••••••••••••• 2-1 

Requirements for ATS Message Forma.ts in an Automated Data Exchange 
Between Oceanic ACCs in the NAT Regi~n ••••••••••••••••••••••••••••••• 2-2 

Contingency Planning in the NAT Region ••••••••••••••••••••••••••••••••• 2-3 

REPORT ON AGENDA ITEM 3: AERONAUTICAL FIXED TELECOMMUNICATIONS SERvrC ES 3-1 

ATS Direct Speech Circuits ••••••••••••••••••••••••••••••••••••••••••••• 3-1 

AFTN Circuits and AFS MET Circuits 

Appendix A - Part 1: 
Part 2: 

Plan for NAT direct ATS Speech Capability 
Plan for Combined Speech/Remote Control 

3-3 

3-8 

Capabili ty .....•................................. 3- 9 

Appendix B - Part 1: 
Part 2: 

Plan for NAT AFTN Circuits ••••••••••••••••••••••• 
Plan for NAT AFS MET Circuits •••••••••••••••••••• 

Appendix C - Extracts from the Report of the Third Meeting of the 
ASPENN Regional Planning Group •••••••••••••••••••••••••••• 

REPORT ON AGENDA ITEM 4: AERONAUTICAL MOBILE TELECOMMUNICATIONS SERVICES 

3-9 
3-10 

3-10 

4-1 

HF En-Route Communications ••••••••••••••••••••••••••••••••••••••••••••• 4-1 

VHF Air-Ground Communications •••••••••••••••••••••••••••••••••••••••••• 4-4 

The Use of 121.5 MHZ in the NAT Region ................................. 4-5 

Maintenance of SELCAL Watch on HF ...................................... 4-6 

The HF VOLMET Broadcast Plan ••••••••••••••••••••••••••••••••••••••••••• 4-6 

Presentation of the NAT AMS Plan ••••••••••••••••••••••••••••••••••••••• 4-7 

Appendix A - Amendments to the NAT AMS Plan •••••••••••••••••••••••••••• 
Not e s ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

4-9 
4-14 





ii - History of the I'~eetint; ii-1 

HISTORY OF THE HEETING 

ii.l PLACE AND :::m:UTICN OF TH:~ !,-33TIHG 

The Limited North Atlantic Regional Air Navigation Heeting (1976) was convened 
by the International Civil Aviation Organization .on 25 August 1976 at ICAO Headquarters 
in Eont:;.~eal, Canada, and completed its .:-\.genda on 10 -September 1976 • 

ii.2 

ii.2.1 

. ORGAHIZhTION, O?FICi;RS, OJ?FICIALS AIm Tj~:~I(s 

The HeetinG VIaS orGanized as follovf..6: 

G~~Ni~~·nL COEHI'lTEE 

Chairman 
First Vice-Chairrlan 
Second Vice-Chairman 
Secretary 
"-I.ssistant ;:';ecretary 

- }~. A.L. Elliott 
- fvIr. L. Hagnusson 
- I-Ir. T. Kurek 
- I'IT. F .'.-]. Thesen 
- Hr. P.J. Ludgate 

The General Cor.u:1i ttee held three meetings. The open;ing meeting ._of the General 
Cor:mittee \'1&S addressed by the President of the Council, Dr. Assad Kotaite. 

The General Comr:i ttee adopted the }l.?;enda and the Organization Plan for the 
l-Ieeting, as establL::;hed by the Air Navigation Commission. It noted the Directives to 
Regional Air Navigation Heetings and Rules of Procedure for their Conduct in 
Doc 8111-4-,HI/874/3. 

During its closing meeting the General Committee approved this report for 
transmittal to the President of the Council. 

ii.2.2 

ii.2.3 

A111 T~V\li'FIC SERVICES (:\TS) CONHITTEE 

Chairman 
Vice-Chairman 
ICAO Advisers 

- }Ir. R. Howley 
- :t-Ir. N. Berkessov 
- Nr. P.J. Berger (Secretary) 
- }~. K.J. Kleiner 

The ATS Committee lllas charged ltd th Agenda Items I and 2. 

COI,TI--IUNICATIONS (CON) CONNITTEE 

Chairman - Mr. J.P. Perrin 
Vice-Chairman - Hr. D.J. OINeil1 
leAO Advisers - Mr. F.E. Sperring (Secretary) 

- Mr. R.E. Malvido 

The CON Committee vias char.ged with Agenda Items 3 and 4. 
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The \'JorkinG languages of the Eeeting V10re ~nglish and ~.Trench vii th interpreta­
tion into and from R"J.ssian -provided in the General Committee. Documentation of the 
Heeting 'VTas issued. in English and French. 

ii.4 

were: 

ADHnn.8T::'~U\.TIVE SbRVICES 

The IC:A(} Officers in char~~e,of the adMinistrative services for the lleeti:l_: 

_l..o.ministrative Officer 
Officer ill char(;e of the 

Language· Services 
Chief Interpreter 
Chief, Conference and 

General Services 
Document Control Officer 

REPRESENTATION 

- Hr. A.O.A. ,Groven 

- }~. F. Dufau-Labeyrie 
- Hr. F. Cordier 

- Hr. D.B. Hall 
- I-ir. :!!'.O. Novotny 

Twenty;;..one Contracting States, Hembers of the Heeting, and three, International 
Organizations were represented' at the Heeting as follows: 

CONTRACTING STATES, Nl!J"MBERS OF THE VlEETING 

Belgium, Canada, Cuba, Czechoslovak. Socialist Re,public f Denma.rk, Federal 
Republic of Germany, France, Icel-and, India, Ireland, Italy, Kingdom of the· IJetherlcmds,-
ITorHay, Poland, l"ortucal, S,·!eden, .. hdtzerland, Trinidad and '_20b:;.~:0, Union of ~)oviet 
.socialist:, Repub-lics, United Kingdom and United States. 

INT2:RNATIONAL ORGJ.NlZATICNS 

International Council of Aircraft Ovmer and Pilot Associations (L\OFi\), 
International Air Transport Association (lATA) and International Federation of .\'ir Line 
Pilots'l\sscciations' (IFALPA). 

ii.6 LIST OF REPRESENTATIVES 

A list of the accredited Hepresentatives ''fho- att::;nded the I·Ieetill[; apl)ears on 
:;,Jages ii-3 to ii-6. 

The designations employed and the lJresentation of the 
'mate-rial in this report do not imply th~ expression of' any 
opinion \vhatsoever on. the part of the Secretariat of IC.'~O 
couc'erning the legal status of any country or terri tory or of 
its authorities, or concerning the delir.1itation of its frontiers. 
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1 - Report on Agenda Item 1 1-1 

Agenda Item 1: Aircraft navigation performance and separa.tion 

1.1 INTRODUCTION 

1.1.1 The Air Navigation Commission, when establishing the Agenda for the Limited 
NAT RAN Meeting 1976, had decided to subdivide Agenda Item 1 into its three major 
components in order to facilitate its consideration. However, in preparation for the 
Meeting it had been found that there was one subject which, while pertinent to the Agenda 
Item as a whole, could not be classified into anyone of the three sub-items. This 
concerned the presentation of Regional Supplementary Procedures app+icable in the NAT 
Region in Document 7030. . '- J 

1.1.2 In view of this, it was agreed that this 'question should be dealt with under 
Item 1 and not be attributed to any of its sub-items. 

1.2 PROBLEMS ENCOUNTERED WITH ICAO DOCUMENT 7030 

1.2.1 The Meeting noted that the presentation of Regional Supplementary Procedures in 
ICAO Document 7030 had repeatedly given rise to complaint and that, as a consequence, this 
matter had been referred to the Air Navigation Commission and included in its Work 
Programme for review in a world-wide context. It further noted that the North Atlantic 
Systems Planning Group (NAT/SPG), on repeated occasions, had commented on the difficulties 
it had encountered with the presentation of Regional Supplementa~y Procedures applicable 
in the NAT Region, in Doc 7030 and more especially those dealing with the Rules of the Air, 
Air Traffic Services and Search and Rescue (RAC) since the text was now almost incomprehensible. 

1.2.2 As it was expected that this Meeting was likely to establish still some more 
Regional Supplementary Procedures (the Reports on Agenda Items 1.2 and i .. 3 refer) which would 
require extensive revision of Doc 7030, it was felt that this was an opportune moment to 
consider a basic review of Doc 7030 with a view to introducing such changes to its format 
and lay-out as were required to eliminate current shortcomin~s and facilitate its correct 
application by users. 

1.2.3 Discussion at the Meeting revealed immediately that: 

a) there existed not only a general feeling of dissatisfaction with Doc 7030 
as now prepared; 'but 

b) there were also a number of suggestions being made on the manner in which 
existing difficulties could be overcome. 

For obvious reasons it was, however, not possible to examine the suggestions made in every 
required detail. It was nevertheless felt that they should be recorded in order to be 
taken into account, to the extent posf?ible, in any future work done on this subject by the 
Air Navigation Commission. 
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1.2.4 There was however, one point on which the Meeting was unanimous and where it 
was felt that this should be considered as a basic element in any work done in order to 
improve Doc 7030 and this was that, in any event, Regional Supplementary Procedures 
applicable in one lCAO Region should be shown in a distinct and separate part of the 
doc~mept and should no longer be .mixed with similar or identical Regional SUPPs applicable 
elsewhere. (In ~his context it was also not,ed that the area wherein, for example, the EUR 
BUFPs apply was n9t. identical with the area of ,the'.EUR Region as defined by Council because 
it also covered parts of the AFI and MID Regions and that this might, be a further cause of 
conf~§ion to us~rs.) 

1.2.5 It w~s fully :realized that meeting the above requirement woul'd result in a 
slight increase in the px-oduction effort peqause identical provisions applicable in more 
than ope Region would require multiple ~:resentation. However, it was felt that this 
disadv~ritage would be by far compensated by improved application of the provisions in 
Doc 7030, especially in view of the fact that representatives from those States, having 
not only user interests in a number of different ICAO Regions, stated,that the present 
consoli~ate~ presentation of SUPPs did not offer ~ny advantage to them. 

1.2.6 When m,aking this suggestion for tile sepal;'at~ presentation of Regional SUPPs by 
Regions, it was 110wever also suggested that ways and means, of ~g~ntification of individual, 
SUPPs should be sough.t whic,h would Permit ea.sy cross-ref~rence b~tween simila,r or idencical 
SUPPs as ~pplicable :i,.n d,iffe~en't Regions (either by ~n a.p,prqp:r:i,.§.;te numbering system 01;' ~ny 
other suitable means). ' 

1.2.7 Further poi_nt~ made in this context Were: 

a) 

b) 

c) 

d) 

~l1e ne,ed, to reg,uce, to the absolut~e minimUlJl the ,nllmber Of symbols now 
used to relate pa.rt~ of the SUPPs to spe,cific areas or Regions ~tc. 
because of tQ,~ con;fusion this was like11 to ~~~se to ,the n,on-ini tiated 
user of the docUment; 

the need for an improved t~t explaining the statu,s of Regiqnal SupPlementary 
Procedures, es.pec~~y with r~gard to airspace not under th~ sQvereignty 
of ~n¥ Stat~; 

the need to cle~rly identify those. R,eg:iopa,l SUPPs which, Y(hile essential 
to the operat:i,.ol1, of the air naVigation sys~~m in one Reg:i,on, by their 
nature require application in other, adjacent Regions to make them effective; 

thE!' desirability to eliinin'a~e, to theextePt PQss'ible, minor differences in 
the fozmulation of near':':tdentical Regional SUPPs' as applied in different 
Regions so as to avoid an unnecessary comp~ication of briefing for users 
,ang. proY"id~rs concerned.; ,ang , 

'j 

, .. ~ 

th.ede~irability of including, in the appr()priate part~ ot; the 
J;>oQUInent. ~oncerne9., ~ reference to thqse Regional, SUPPs which C:.. 

in W~de,~$prea,d u~e.in a number of Regions and can therefore be expected to 
be90me world~wide provi~iQns :i,.n due time. 
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1.2.8 Finally, in view of the importance of the provisions contained in Doc 7030, 
especially as regards the conduct of air navigation services in the NAT Region, the 
Meeting hoped that the work on the revision of ICAO Doc 7030 would be accelerated to the 
extent possible so that an improved version of this document would be available at the 
earliest possible time. 

RECOMMENDATION 1/1 - IMPROVED PRESENTATION OF REGIONAL SUPPLEMENTARY PROCEDURES IN ICAO 
DOCUMENT 7030 

That lCAO take action forthwith towards the development of an improved , 
presentation of Regional Supplementary Procedures in lCAO Document 7030 
and, in doing so, take due account of the proposals made in this respect 
in paragraphs 1.2.4 to 1.2.8 of this Report. 
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Agenda Item 1.1: Aircraft navigation in the Region 

1.1:1 

1.1:1.1 

GENERAL 

Under this Item, the Meeting considered the following subjects: 

a) Aircraft navigation equipment situation and provision of station-referenced 
navigation systems. 

0) Continued need for traffic forecasting in the Region. 

c) The OMEGA navigation system in ~he Region. 

d) Need for the provision of a VOR/DME at Akraberg. 

e) Need to up-date the NAM Regional Plan on radio aids to navigation. 

f) Problems caused by ferry flights in the Region. 

1.1:1.2 It should also be noted that in doing so, due account was taken of relevant 
discussions held on some of the subjects listed at the Special NAT/PAC (LORAN-A) RAN 
Meeting 1974, the 9th Air Navigation Conference, 1976 and_at the 12t~Meeting of the NAT/ 
SPG in May 1976 as reflected in the Reports or Summaries of these Meetings. 

1.1:2 AIRCRAFT NAVIGATION EQUIPMENT SITUATION 

1.1:2.1 When reviewing the aircraft navigation equipment situation in the NAT Region, 
the Meeting realized that such a review had to cover the following three aspects: 

a) the situation with regard to aircraft equipped with self-contained 
navigation eqUipment; 

b) the situation with regard to new, improved station-referenced navigation 
systems; 

c) the situation with regard to· aircraft used for operations in the NAT 
Region but not yet equipped with improved means of navigation, and the 
possici1ities for doing so; 

cecause it was believed that the answers provided in these three fields were an essential 
element in planning the provision of an improved air navigation system in the NAT Region 
cased on the applica.tion of minimum navigation performance specifications (MNPS) and the 
use of reduced values of separation based on these specifications. 

1.1:2.2 With regard to aircraft already equipped with self-contained naviga.tion equip-
ment, data collected by provider States in the Region since the SP NAT/PAC (LORAN-A) RAN 
Meeting, 1974, confirms that aircraft provided with navigation equipment generally described 
by the generic term "INS", are capable of maintaining a continuously high standard of 
navigation performance under a variety of conditions. In addition, since the SP NAT/PAC 
Meeting in 1974, the number of those operators, as well as that of their aircraft engaged 
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in NAT operations and equipped with INS,has steadily increased. It can therefore be 
expected that these aircraft will not encounter any difficulties in meeting possible 
requirements in navigation performance resulting from the application of MNPS and a 
consequential reduction in separation. 

1.1:2.3 . As regards the provision of new, improved station-referenced navigation systems, 
at the time of the SP NAT/PAC (LORAN-A) RAN Meeting in 1974 it had been not.ed that the only 
practical alternative system (in comparison with INS) was the OMEGA Navigation System. How­
ever, it had also been "noted at that time that the system had not been fully implemented and 
was therefore still subject to operational trials in a manner corresponding to routine 
operations in the NAT Region. In addition certain questions regarding the availability of 
airborne receiving equiFment had not yet been resolved at that time. It was therefore 
essential to clear these outstanding matte,rs at this Meeting. 

1.1:2.4 While the question of the operation and use of the OMEGA System in the NAT 
3egion is covered in paragraph 1.1:4 below in more detail, it was noted that the situation 
regarcUng the availability of airborne OMEGA receiving equipment had developed in a very 
satisfactory manner. In fact, the Meeting was informed that such equipment was in quantity 
production and was therefore readily available to operators. It was further noted that the 
procurement and use of this equipment was in no way subject to security limitations as to 
its disposition. 

1.1:2.5 As to the question of aircraft not yet equipped with improved means of naviga-
tion (see sub-paragraph c) of paragraph 1.1:2.1) the Meeting was provided with informa­
tion which indicated that, by the time such equipment became an essential pre-requisite for 
the continued safe and economic operation of the air navigation system in the Region (1. e. 
the end of 1977 when the LORAN~A Stations in the NAT Region were to be withdrawn from the 
NAT Plan), it could be expected that the bulk of the commercial air transport operations, 
would, be equipped to meet the requirements for ' improved navigation. The remainder could 
be expected to follow this development within a comparatively short time thereafter. 

1.1:2.6' With respect to the question of the production of a low-cost airoorne OMEGA 
receiver for use by international general aviation flights, the Meeting was provided with 
somewhat qontradictory information but it appeared that this matter was receiving attention 
and that ways and means might be found to satisf'y such a requirement. 

1.1:2.7 Finally, while on this subject, the Meeting was informed that there had been 
rumours to the effect that the LORAN-A stations in the NAT Region, planned for withdrawal 
from servicE;l on 29 December 1977 in a-ccordance with Recommend.atian 1/2 of the SF NAT/PAC 
(LORAN-A) RAN Meeting,1974, might be retained in service for an unspecified period beyond 
that date. The Meeting felt it necessary to state categorically that no such intention 
existed and that it should therefore not serve as a basis for planning of action either 
on th~ part of States or operators concerned w.i th NAT operations. ,J 
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1.1:3 CONTINUED NEED FOR TRAFFIC FORECASTING IN THE REGION 

1.1:3.1 The Meeting noted that the NAT/SPG, a.t its 12th Meeting in May 1976, had made 
certain proposals aimed at the improvement of air traffic ,forecas,ting as c,onducted by the 
NAT Air Traffic Forecasting Group (NAT/TFG) so as to ensure that the yearly forecasts 
would better serve the needs of a.ir navigation planners in that Region. These proposals 
had been made mainly because experience had shown ,that, while the forecasts produced by 
the NAT/TFG were used by a number of administrations and users, the main user of them had 
oeen, and could be expected to continue to be, the NAT/SPG. It therefore appeared only 
reasonable that that Group should be given the possibility to express its views on the most 
effective way of presentation of content as wel~ as format of these forecasts. 

1.1:3.2 Points in question, raised by the NAT/SPG at its 12th Meeting were: 

a) That, in view of the growing significance of problems caused by crossing 
and joining traffic in relation to the main flow, the format of the forecast 
was no longer suitable to permit an appreciation of the problems likely to 
be caused to the air navigation services, be it from the air traffic control 
point of view or for other air navigation aspects. In fact, the relation of 
traffic flows to only nine traffic axes across the North Atlantic, as is 
now done, was providing only a very superficial picture of the traffic 
pattern, and this was believed to be insufficient for present and exp,ected 
futUre conditions. 

0) That both the provision of data to the NAT/TFG as well as the processing 
and presentation of the data in the form of a forecast required profound 
modifications in order to render the forecasts as useful as possible. In 
addition, more emphasis should be placed on the presentation, in a 
comprehensive manner, and for the entire NAT Region, of the last observed 
actual situation as it could be reconstructed from data provided by OACs, 
while the forecasting itself could possibly be limited to a simplified 
extrapolation process based on that data, rather than basing it on complex 
and complicated economico-sociological models as had been done in the past. 
In this context it was pointed out that one possible data source could be 
the monthly traffic statistics on the North Atlantic published in specialized 
aviation publications. 

1.1:3.3 It was believed that this latter request was even more feasible because some 
of the OACs concerned already produced documentation on the actual traffic situation in 
their control areas which went into considerable detail as to the distribution of traffic 
onto specific tracks and flight levels and as to its distrirution in time. However, the 
disadvantage of these documents was that their format and lay-out varied from OAC ,to OAC 
and that they therefore did not lend themselves readily to the preparation of a consolidated 
picture of the traffic situation in the entire NAT Region. 
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In view of this situation, the Meeting: 

a) agreed that there 'is a continuing requirement for the provision of traffic 
forecasts, at yearly intervals, in a format conducive to ai r navigation 
system planning in the NAT Region as a whole; 

b) rectuested Canada, t'he United Kingdom and the USA to continue to provide 
Members to the NAT/TFG on the understanding that: 

1)' the composition of the Group ensures that adequate operational 
expertise is available to it; and ' 

2) the Group maintains close liaison with the NAT/SPG as to questions of 
format and content of its fOrecasts so that these correspond to the 
optimum extent to the need of system planners. 

c) requested Canada, Portugal, the United Kin~dom and the USA to prepare 
jointly proposals for the collection and presentation of actual traffic 

, data covering the entire NAt' Region for review oy the NAT/SPG and onward 
transmission to the NAr/rFG; 

RECOMMENDATION 1.1/1 ... AIR TRAFFIC F'ORECASTING IN THE NAT REGION FOR AIR NAVIGATION SYSTEM 
pLANNING PtffiFOSES 

1.1:4 

That, in view of the continuing requite~ent for the provision of NAT traffic 
forecasts, at yeariy intervals, in a fo~atcOnducive to air navigation system 
planning in the Region as a whole: 

a) Canada, the United Kingdom and the USA continue· -to>provide Members to 
the Notth Atlantic Air Traffic Forecasting Group (NAT/TFG); and 

b) Canada, portugal, the United Kingdom and the USA jOintly prepare proposals 
for the collection ahd presentation of actual traffic data covering the 
entire NAT Region for review Dy the NAT/SPG; and onward transmission to 
the NAT/TFG. 

THE OMEGA NAVIGATION SYSTEM IN THE REGION 

1.1:4.1 As already briefly rnen:.ioned in paragraph 1.1:2., above, it had been found 
as early as 1974 that OMEGA was the only possiole navigation system, apart from INS which, 
in terms of accuracy ahd coverage, was expected to De capable of ensuring the degree of 
improvement in navigation, required to cater for the continued safe and economic operation 
of theatr navigation system throughout the HA.T Region in the immediate future. 
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1.1:4.2 However, at that time the OMEGA navigation system was still under development 
and only a limited number of the planned eight ground transmitting stations were in opera­
tion. While providing valuable experience, trials conducted by a number of' States, in 
some cases in co-operation with operators, could, therefore, not yet be considered 
conclusive. Accordingly, it was of particular interest for the Meeting to note that 
Canada, the UK and IA'rA had provided the NAT/SPG, at its 12th Meeting, with information 
which seemed to indicate that developments regarding the use of that system in the NAT 
Region were progressing satisfactorily and that it could therefore be confidently expected 
that navigation of aircraft using this system, would meet the proposed Minimum Navigation 
Performance Specifications. In fact, it was indicated that, in mid-Atlantic, signals 
from eight OMEGA stations were often available~o provide valid navigational guidance. 
The track guidance accuracy derived from OMEGA appears to be of a high order with the 
great majority of errors being contained within 1-2NM. 

1.1:4.3 It was noted that trials regarding the OMEGA coverage provided over Greenland 
are expected to be conducted later this year and that the determination of the acceptability 
of OMEGA for the provision of navigational guidance in the NAT Region is expected to be 
made before the end of 1976. It was pointed out that OMEGA airborne equipment reliability 
compared very favourably with other airborne equipment and that, from a cost-effectiveness 
point of view, the provision of OMEGA navigation equipment continued to be very attractive 
to operators when compared with other available equipment of comparable performance. 

1.1:4.4 As to the functioning of the OMEGA navigation system, the Meeting noted that, 
those States and operators directly concerned with its development and trials had 
been provided with ample information describing the equipment, its ground and airborne 
components as well as its manner of operation. However, a comprehensive description of the 
system had not yet been available to all those parties who might be interested in its use •. 
The Meeting therefore noted in appreciation that the USA had made available to it such 
information and it felt that this, or similar material should be given widest possible 
distribution within ICAO in order to permit all interested parties to familiarize themselves 
with the OMEGA navigation system since it could be expected to constitute a major, element 
in the air navigation system of the NAT Region in the near future and for a considerable 
time to come. 

1.1:4.5 The question of how to include reference to the OMEGA air navigation system in 
the relevant world-wide provisions of ICAO as well as those supplementary provisions 
applicable in the NAT Region, generated considerable discussion. One view was that technical 
specifications regarding the ground elements of the OMEGA system should be included, as soon 
as pOSSible, into the relevant parts of Annex 10, Volume 1, Part 1 (Chapter 3 refers) as well 
as into those parts of Annex 10, Volume 1, dealing with implementation and that detailed 
requirements for the individual ground facilities forming the ground-based part of the OMEGA 
navigation system should be included in the NAT Regional Plan. Other views were that, 
while reference to the OMEGA navigation system was required in the NAT Regional Plan in 
order to ensure its availability, for air navigation services in that Region, there would 
be no need to include a detailed technical specification of the ground-based part of the 
system into Annex 10. Following extensive discussion of all aspects involved, and more 
especially those created within lCAO in this respect by Recommendation 2/1 of . 
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the recent 9th Air Navigation Conference, it was agreed that at this time action by the 
Meeting should be limited to a recommendation providing for: 

a) ~he inclusion of a reference in the operational requirements governing 
the NAT Regional Plan to the continuous provision of OMEGA navigational 
guidance in the NAT Region; 

b) consideration by ICAO of an amendment of paragraph 2.4.1 in Chapter 2 of 
Part 1 of Volwne I of AnnexlO to include reference to the OMEGA navigation 
system as one means of meeting the requirement for long-range navigational 
guidance; and 

c) the issue, by lCAO, of an information circular on the OMEGA navigation 
system. The circular should be based on ma~erial provided by the USA and 
conta:i,n a detailed description of the system itself as well as the 
measures taken for its functioning, provision of information on the 
QP.erating a.tatU$ of its various elements and measures for monitoring its 
perfonnance and co.,.ordination of maintenance of its components required so 
as not to deprive users of the required navigational guidance at any given 
time. 

1.1:4.6 The action proposed in sUb-paragraph c) abOVe was taken by the Meeting after 
it had receiVed assurance from the Pelegate of the USA that his Administration was 
prepared to provide the required material. 

1.1:4.7 With respect to the preparation of technical specifications and guidance 
'mate-ri-e:l7-:on -the-ONIDA navigation system for inclusion. in. the. app,ropriate_part of Annex 10, 
the Meeting felt that, while this was desirable, it was, at least at this stage of develop­
ments not a prerequisite'for'usein; t-heNAT-Region 'of the OMEGA navigation systemin-- ,. 
conjunction with the application of minimum navigation perfonnance specifications in that 
Region. It also felt that work on this matter should only be undertaken in the light of 
further wOFk envisaged by the Air Navigation Commission in its action on Recommendation 
2/1 of the 9th Air Navigation Conference. 

RECOMMENDATIO~ 1.1/2 - STATUS OF THE OMEGA NAVIGATION SYSTEM 

That "the Statement of Operational Requirements and Pla.nning Criteria for the 
'NAT Region" be amended so as to contain, in a suitable'location, the following 
paragraph: 

'x. In order to ensure that aircraft, relying on navigational guidance 
derived from the Omega Navigation System, can meet the Minimum Navigation 
Performance Specifications established for the NAT Rega-on, it will be 
essential to provide for continuous and reliable covelage within the NAT 
Region by the'omega navigation system and for up-to-date status informa­
tion of all Omega ground stations required to provide such coverage'. 
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RECOMMENDATION 1.1/3 - INCLUSION OF REFERENCE TO 'rHE OMEGA NAVIGATION SYSTEM IN ANNEX 10 

That lCAO consider amending paragraph 2.4.1 in Chapter 2 of Part 1 of Volume 1 
of Annex 10 to read along the following lines: 

"2.4.1 The requirement for long-range navigational capability is in 
many cases met by long-distance navigation systems based on self­
contained aids such as the inertial navigation system. The OME~ 
navigation system using station-referenced signals from a number of 
transmitters sited so as to provide world-wide coverage is also 
meeting this requirement. In addrtion, in some areas, LORAN-A, 
Consol and NDB facilities will remain in use to meet air traffic 
requirements until such time as the need for their provision is 
determined to have ended. 

NOTE 3: It is intended that appropriate technical :specifications and 
guidance material on the OMEGA navigation system will eventually 
be developed for insertion in Part I, Chapter 3." 

RECOMMENDATION 1.1/4 - INFORMATION ON THE OMEGA NAVIGATION SYSTEM 

That lCAO publish an information circluar containing a description of all 
relevant aspects of the OMEGA navigation system. 

1.1:4.8 In the context of discussion of the OMEGA navigation system, the Meeting also 
noted a report which had been deveioped by the United Kingdom on the effects of sudden 
ionospheric disturbances on VLF position fixing accuracy in the North Atlantic. These 
studies were encouraging and the Meeting felt that such ma.tters could be left to further 
study and the results obtained made available to the NATISPG in due time for further 
consideration by that Group. 

1.1:5 NEED FOR THE PROVISION OF A VOR/DME AT AKRABERG 

1.1:5.1 The Meeting noted that the Special North Atlantic Panel (SNAP) had questioned 
the continued need for the retention, in the NAT Regional Plan, of a requirement for a 
VOR/DME at Akraberg because it felt that this facility neither constituted a justified 
operational requirement nor were its anticipated operating costs (some $220,000) justified 
in these circumstances. 
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1.1:5.2 The NAT/SPG at its 12th Meeting also reviewed this requirement and, after review 
of all relevant factors having a bearing on this question, it unanimously concluded that 
the retention of the requirement for ~his facility was no longer justified. 

1.1:5.3 In view of this situation the Meetine agreed to recommend that the VOR/DME at 
Akraberg should be deleted from the NAT Regional Plan. 

RECOMMENDATION 1.1/5 - DELETION OF THE VOR/DME AKRABERG FROM THE NAT REGIONAL PLAN 

,1.1:6 

That the requirement f.or the provision of a VOR/DME at Akraberg be deleted 
from the NAT Regional Plan. 

NEED' TO UP-DATE THE NAM REGIONAL PLAN ON RADIO AIDS TO NAVIGATION 

1.1:6.1 While dealing with the aircraft navigation situation in the NAT Region, the 
Meeting noted that there existed at present a munber of radio naVigation aids which, even 
though located. in the NAM Region se'rve.dessential NAT operations and which required up­
dating. Some of these changes were brought about by the opening of Montreal Mirabel 
Airport to international air traffic. 

1.1:6.2 The facilities concerned and the changes required were: 

a) to replace the requirement for a VOR at Deer Lake by a requirement for a 
VOR at Stephenville; 

b) to replace the requirement for a VOR at Kimberley by a requirement for a 
VOR at Cranbrook; 

c) to add a requirement for a VOR/IJ.1E at Mirabel; 

d) to add a Category II ILS for runway 06 and to add Category I ILS for 
runways 11 and 24 at Montreal Mirabel Airport; and 

e) to add a locator in association with each of the three ILS facilities 
in d) above. 

1.1 :6.3 It was understood that a consequential amendment dealing with the AGA ,and 
other aspects relating to action on d) and e) above would be submitted by Canada at 
the earliest possible time. 

RECOMMENDATION 1.1/6 - CHANGES TO THE REGIONAL PLAN FOR RADIO NAVIGATION AIDS IN THE 
NAM REGION 

'rhat: 

a) the requirements for VORs at Deer Lake and Kimberley be replaced by 
reqUirements for VORs at Stephenville and Cranbrook respectively; 

b) a reqUirement for a VOR/DME at Mirabel be included in the Plan; and 
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c) requirements for a category II ILS for runway 06 and Category I ILSs for 
runways 11 and 24 of Montreal Mirabel Aerodrome, including one locator 
for each of these ILS facilities, be included in the NAM Plan. 

PROBLEMS CAUSED BY FERRY FLIGHTS IN 'I'HE NAT REGION 

1.1:7.1 The Meeting noted-that, at the 12th Meeting of the NAT/SPG, the UK had informed 
that Group that it was becoming increasingly concerned about operations of General Aviation 
ferry flights on direct routes between North America and Europe. This was caused mainly 
by the fact that, although these flights were,small in number, many of them did not comply 
with normal communication and navigation procedures. The result was: 

a) unnecessary. alerting of the search and rescue services; 

b) an unnecessarily high ATC workload; 

c) improper use of the international distress frequency 121.5 MHZ; and 

d) congestion of NAT HF communication channels by ATC enquiries and replies 
concerning the aircraft. 

1.1:7.2 Although actual emergencies were, fortunately, extremely rare, the costs 
involved in continuing search and rescue operations in accordance with relevant lCAO 
provisions were high and, in some' FIRs, had to be borne by all operators in the fonn of 
user charges. 

1.1:7.3 According to the UK Delegate, representations to the operators concerned 
had unfortunately not resulted in any significant improvement in the situation and 
attempts to pursuade these operators to use routes via Greenland and Iceland 
have so far met with limited success only. 

1.1:7.4 It was therefore believed that concerted action by States concerned aimed at 
the re-enforcement of current State regulations regarding minimum communication and naviga­
tion equipment aboard General Aviation aircraft intending to operate on direct North 
Atlantic routes, would be essential. 

1.1:7.5 In the ensuing discussion it was found that a number of those States concerned 
by the problem of ferry flights were already undertaking stUdies of this matter but it 
was also found that, because of the legal, procedural and operational aspects involved, 
more time was required to arrive at valid solutions. It was however agreed that those 
measures which could now be taken to enforce or encourage: 

a) better compliance with existing provisions applicable to ferry flights; 
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b) the elimination of the unjustified use of frequency 121.5 MHz by them 
(the Report on Item 4 refers); and 

c) the use of routes likely to cause less difficulties 

should be taken as early as possible in order to reduce to .the minimum the existing 
difficulties, In addition, it was also agreed that states concerned should publish, as 
early as possible,' d.etails regarding recommended routes via Greenland'and Iceland for 
U~e by aircraft whichw~~ not swt'fic::i.ently equipped to conduct a direct crossing of the 
North Atlantic. 

1.1:7.6 A proposal by the United Kingdom, to generally raise the lower limit of 
controlled airspace in the NAT Region from the present level (FL 55) to FL 135, was not 
found to be acceptable at this time, even though it was recognized that this might assist 
in overcoming some of the difficulties now encountered. It was however agreed that this 
proposal should be taken into account in further studies on the subject by 'States concerned 
so that ~n e~rly deqi~~qn on its acceptability could be reached. 

1.1:,7.7· ,As to the, publication of recommended routes, the, Meeting was able to reach 
agreement on their alignment and the agreed routes are shown in Appendix A to this 
Report. 

RECOMMENDATION,1.1/7 - INITIAL M~SURES TO REDUCE DIFFICULTIES: NOW ENCOUNTERED 'WITH 
GENERAL,AVIATION FERRY FLIGHTS IN THE NAT REGION 

That, 

a) States concerned with ferry flights of GeheralAviation aircraft across 
the North Atlantic take appropriate action to ensure compliance of such 
flights with applicable provisions regarding communication and navigation 
equipment aboard sue h flight s a s well as compliance r,y pilot s with 
relevant procedures governing its use; 

. b) Statesconc-arned publish in their aeronautical information publications 
all relevant' details regarding the routes shown in Appendix A to this 
Report. 

RECOMMENDA'rION 1.1/8 .... ' STUDIES ON PROBLEMS OF GENERAL AVIATION FLIGHTS 

That the NAT/SPGundertaIte stUdiesori the 'problems of General 'Aviation 
flights with a view to prOposing, 'as early as pOSSible, appropriate 
meaaures for their resolution. ' 

1.1:7.8 It was noted that the question of deSignation of the routes mentioned in 
Recommendation 1.1/7 b) above would be resolved in direct contact between States concerned 
a.nd the European Office of lCAO immediately after this Meeting. 
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CONDUCT DIRECT CROSSINGS OF THE NORTH ATLANTIC 

ROurES DESTINEES AUX AVIONS OONT LtEQUIPEMENT N'EST PAS SUFFISANT POUR LEUR 
PERMETTRE D' EFFECTUER DES TRA VERSEES DIRECTES DE L' ATLANTIQUE NORD 

NOTES: 

1) DISTANCES BETWEEN NAV­
AIDS ARE IN NM. 

2) CIRCLES INDICATE COVERAGE 
AT FL 300 OF RADARS AT 
GANDER, REYKJ AV i K AND 
STORNOWAY. 

NOTES 

1) LES DISTANCF,s ENTRE INSTALLA­
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2) LES CBRCLF,s INDIQUENT LA COU­
VERTURE DES RADARS DE GANDER, 
REYKJAVIK ET STORNOWAY AU FL 300. 
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Agenda Item 1.2 - Minimum navi/iation performance specifications 

1.2:1 INTRODUCTION 

1.2:1.1 The Meeting noted that, having reviewed action by the Special NAT/PAC (LORAN-A) 
RAN Meeting (1974) on the subject of Minimum Navigation Performance Specifications (MNPS) 
(Doc 9125, Recommendation 1/5 and paragraph 1.39 refer), theNAT Systems Planning Group, 
at its 11th Meeting (Paris, May 1(75), had agreed in principle that in order to permit a 
reduction in lateral separation between aircraft on tracks in specified parts of the NAT 
Region, a new procedure should be developed based on the use of MNPS. Subsequent to that 
Meeting, various Working Groups made extensive ~udies and finally developed proposals 
dealing with both the operational and mathematical aspects of Minimum Navigation Performance 
Specifications. At the 9th Air Navigation Conference in April-May 1976, the subject was 
further discussed and resulted in Recommendations 2/1 and 2/2 of that Conference. 

1.2:1.2 The NAT/SPG noted that the 9th Air Navigation .Conference, in its Recommendation 
2/1 had requested ICAO to undertake necessary work required to permit the establishment of 
Minimum Navigation Performance Specifications. It also noted that, in view of developments 
in the NAT Region, Recommendation 2/2 of the 9th AN Conference provided for the possibility 
of introducing Minimum Navigation Performance Specifications in the NAT Region on an 
interim basis and with respect to aircraft operating in the organized track system (OTS). 

1.2:1.3 In view of this situation, when preparing proposals on this subject for 
consideration by this Meeting at its 12th Meeting in June 1976, the NAT/SPG had limited 
these to the applicatj.on to aircraft operating in the organized track system, even though 
it believed at the time that more advantageous solutions could have been developed if this 
restriction had not to be observed. The Meeting now noted that the action, taken by the 
Air Navigation Commission with respect to Recommendation 2/2 of the 9th AN Conference after 
the 12th Meeting of the NAT/SPG, provided for considerable latitude in the application of 
MNPS. It was therefore believed useful to review the situation once more in this respect 
and a comparative study made by the Meeting showed clearly that the application of MNPS 
on an "area" concept offered significant advantages to both users and providers when compared 
with its limited application to aircraft operating in the OTS only, provided appropriate 
arrangements were made to satisfy all legitimate user requirements. 

1.2:1.4 In view of this situation, the Meeting therefore agreed to make proposals for 
the application of MNPS in the NAT Region which are related to airCraft operating in a 
specified volume of airspace rather than exclusively to aircraft operating in the organized 
track st ruct ure • 

1.2:1.5 At the same time the Meeting realized that, in the North Atlantic, planners 
were faced with a continuously evolving situation where developments in different fields 
(number of flights conducted, distribution of traffic on different routes, airborne 
navigation equipment used,fleet utilization by operators, etc.) can have a significant 
influence on the overall development of air navigation in the Region. As some of these 
developments cannot as yet be quantified, States and operators concerned were therefore -
required to keep the overall situation under constant review, in order to make necessary 
adjustments towards the improvement and extension of the concept of MNPS. This in turn 
underlines the need for earliest possible action.on Recommendation 2/1 of the 9th AN 
Conference. 
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1.2:2 BASIC PRINCIPLES REGARDING MNPS 

1.2:2.1 DUring its first meetings (in the period 1966-1968) the NAT/SPG developed a 
method for assessing the safe separation between aircraft in the NAT Region. In this 
method, data collected in the NAT Region is used as an input to a mathematical model which 
expresses the relationship between collision risk and separation. On the basis of other, 
world-wide, information the NAT/SPG proposed an acceptable mea.sure of collision 
risk, whiGh is .called the target level of safety. By comparing the collision risk 
calculated for a certain lateral separation with this target level of s~fety, an indication 
is provided as to whether this separation can be considered to be sufficiently safe. If 
it is found that the lateral separation which is being used, or proposed for use, results 
in an estimated collision risk which does not meet the target level of safety, the 
responsible authorities will have to consider either an increase in the separation or other 
measures in order to avoid compromising safety. On the basis of this procedure, adjustments 
to the lateral separation in the NAT Organized Track System have been made in the past. 

1.2:2.2 After it had been agreed at the SpeCial NAT/PAC (LORAN-A) RAN Meeting in 1974 
that the provision of LORAN-A in a large part of the NAT Region would be discontinued at 
the end of 1977, it was believed that, unless steps were taken to improve the overall 
standard of navigation performance, the withdrawal of LORAN-A could well result in the 
need for increased lateral separation. On the other hand, stUdies had shown that the 
considerable portion of the traffic, that which was equipped with INS, could in fact 
operate safely with reduced lateral separation. 

1.2:2.3 At its 11th Meeting (Paris, May 1975) the NAT/SPG therefore discussed a proposal 
for the establishment of Minimum NaVigation Performance Specifications for aircraft 
operating in specified parts of the NAT Region. As a result of the expected withdrawal of 
LORAN-A, it was agreed that the specifications should be such.that the large majority of 
aircraft using present generation INS could be expected to meet it and that operators now 
using LORAN-A could take the specifications into account when choos~ng suitable replacement 
navigation equipment. 

1.2:3 DESCRIPl'ION OF THE USE OF MINIMUM NAVIGATION PERFORMANCE SPECIFICATIONS (MNPS) 

1.2:3.1 Minimum Navigation Performance SpeCifications will be established for all air-
craft operating within a specified volume of airspace of the NAT Region and a monitoring 
programme will be undertaken in order to verify that the specifications are being met. 
(For convenience, the volume of airspace wherein the MNPS apply will, from here on, be 
referred to as the ''MNPs airspace".) These new specifications are designed so as to 
permit the use of a planned lateral separation of 60NM, including the possibility of the 
future use of a 30NM/IOOO feet composite separation once it had been established that this 
could be safely applied. 

1.2:3.2 The rationale and mathematical foundatiori for the Minimum ~avigation Performance 
Specifications is given in Appendix A to this Report. The specification states that the 
demonstrated navigation performance required of an aircraft wishing to fly in the MNPS 
airspace should be such that: 

a) the standard deviation of the lateral track errors shall be less than 6.3NM; 

Note: Experience suggests that lateral er!ors follow an exponential 
distribution. In this case, therefore, and as a considerable 
simplification, the above can be interpreted as a need for aircraft 
to stay within 12.6NM of track for about 95% of the time. 
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the proportion of the total flight time spent by aircraft 30NM or more off 
track shall be less than 5.3 x 10-4 (i.e. less than 1 hour in about 2000 
flight hours); and 

the proportion of the total flight time spent by aircraft between 50 and 
70NM off track shall be less than 13 x 10-5 (i.e. less than 1 hour in about 
8000 flight hours). 

1.2: 3. 3 Furthermore ope:rators, and States having jurisdiction over such operators, 
are to ensure that aircraft equipped with navigation systems which are unable to meet the 
performance specification do not plan flights in the MNPS airspace. 

1.2:3.4 The proposed performance specifications are designed to ensure operation within 
a target level of safety related to the operating environment for a ten-year period from 
the time of adoption. During that period, the air traffic situation over the North 
Atlantic will be kept under continuous review in the light of achieved navigation performance 
and possible changes to the operating environment. Furthermore, during that period, the 
collision risk will be periodically re-estimated, based on data obtained through special 
data collection exercises, in order to assess the impact of system performance upon safety. 

1.2:4 EVALUATION PROGRAMME AND OPERATIONAL APPROVAL OF NAVIGATION SYSTEMS IN RELATION 
TO SPECIFIC MININUM NAVIGATION PERFORMANCE SPECIFICATIONS 

1.2:4.1 The Meeting noted that the 9th AN Conference had adopted basic guidance material 
on the subject of evaluation programmes and the operational approval of navigation systems 
in ~elation to specific MNPS which was based on work which had been done by the NAT/SPG on 
this subject~ . It was believed that this material could be of considerable assistance. to 
states iri~'the' prepaCration and application of MNPS in specified 'parts . of' the "NA,'f'Region 'and' 
it was therefore hoped that States 'Would use' this material to the best advantage. (The 
guidance material referred to above is contained in the Appendix to Part 2 of Doc 9168 
AN CONF/9, the Report of the 9th AN Conference.) , 

RECOMMENDATION 1.2/1 - USE OF GUIDANCE MATERIAL ON MNPS DEVELOPED BY THE 9TH AN CONFERENCE 

That States, when taking necessary action related to the application of MNPS 
in specific parts of the NAT Region, use the guidance material prepared on 
this subject by the 9th AN Conference. 

1.2:4.2 It was also expected that lCAO, when undertaking work required by Recommenda-
tion 2/1 of the 9th AN Conference, would call upon states having already developed national 
provisions regarding evaluation programmes and approval procedures for navigation systems, 
to provide to ICAO such material as a basis for the development of world-wide provisions. 
It was therefore hoped that, when doing so, lCAO would find it possible, in anticipation of 
completion of its own work on this subject, to publish states' material in an appropriate 
form so that it could be used in the interim period until the results of ICAO's work 
became available. 
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1.2':4.3 In discussing the development and application of' the concept of' MNPS the Meeting 
recognized that it would be opportillle to give an indication of "Acceptable Means of 
Compliance" with the specifications in terms of aircraft equipment that would be likely to 
meet the requirements in the applicable provisions of Annex 6, although other arrangements 
may prove feasible. However, in providing such advice, it was believed necessary to stress, 
as emphasized in the appropriate guidance material developed by the 9th AN Conference, that 
equipment by itself was only a part contributor to the achievement of the total quality of 
performance required. 

1.2:4.4 From experience gained with the use of' Inertial Navigation Systems (INS) both 
in the NAT Region and on a world-wide basis it was clear that combinations of such systems 
already in use,which had been formulated against the ARINC Specification 561 and later 
similar specifications, could be deemed likely to satisfy the MNPS. High levels of accuracy 
and reliabilities in excess of 3,000 hours of in-flight Mean Time Between Failures (MTBF) 
had been established over the past 6 years. It would appear that a minimum fit of two such 
systems would be required. 

1.2:4.5 Similarly Inertial Sensor Systems (ISS), having similar basic guidance capability 
to the full INS, but using either direct derivation of position from read-outs given in 
latitude and longitude associated with chart plotting or advanced electronic computation 
appear capable of meeting the MNPS on the basis of' duplication of the basic fit and 
satisfactory operating practices. 

1.2:4.6 Regarding combinations of other Station-referenced and self-contained systems, 
experience currently available shows reason for confidence that the OMEGA navigation system, 
combined with Doppler equipment is also highly likely to prove acceptable. Trials with 
OMEGA receivers onboard aircraft have shown levels of accuracy as high as, or higher, than 
those determined for INS. (As a station~referenced system, OMEGA does not suffer accuracy 
degradation with time.) Initial policy determination regarding such mixed installations 
suggests that a single OMEGA fit having characteristics appropriate to the ARINC Specifica­
tion 580 together with a fit of Doppler equipment (the latter having a capability of 
displaying drift,- ground speed and cross track error) could meet the MNPS. 

1.2:4.7 Obviously a combination of an INS (or ISS) ,fit with OMEGA, coupling one of' 
the systems with the auto-pilot, would also be likely to meet the requirement. Combinations 
of INS (single) with dual Doppler have similar potential. 

1.2:4.8 It ~s also possible that a LORAN-C equipment might be substituted for the OMEGA 
equiprnentbut this would probably apply only in a limited part of the NAT MNPS airspace 
and restrictions would be required to the area of use and the types of' operations conducted. 
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1.2:4.9 In all the above examples it must be regarded as highly desirable, if not 
essential, that the primary navigation system should be capable of an interface coupling 
with the aircraft aUGo-pilotin order that continuous navigational guidance is provided 
rather than intermittent up-dating. 

1.2:5 MONITORING OF NAVIGATION PERFORMANCE 

1.2:5.1 As indicated, in paragraph 1.2:3.1, the monitoring of actual navigation 
performance constitutes an essential element of the concept of MNPS. It is therefore 
believed essential that' arrangements should be made for the extension and amplification of 
moniGoring activities which have been already conducted in the NAT Region since 1967. In 
this respect the Meeting took due account of the basic provisions contained in the guidance 
material on MNPS developed by the 9th AN Conference. However, it was felt necessary to 
supplement these in view of the specific local conditions existing in the NAT Region. 

1.2:5.2 In this respect, the Meeting wished to recall that monitoring of the navigation 
performance covered three ,di stinct actions: 

a) monitoring of the navigation performance by the operator in co-operation 
with flight crews concerned; 

b) monitoring of the operator by the State, having jurisdiction over the 
operator in order to ensure that adequate provisions have been and are 
being applied by the operator while conducting authorized flight operations; 
and 

c) monitoring of actual navigation performance in normal flight operations as 
observed by means of radar by the ATe units of states providing service in 
the NAT Region. ,J"":; L 

1.2:5.3 The Meeting felt that monitoring by operators and by States having jurisdiction 
over the operator was adequately covered in the basic guidance material developed by the 
9th AN Conference and that therefore no such supplementary provisions in this respect were 
required. It was however understood that this presupposed that both operators and States 
concerned would take energetic action to ensure compliance by all concerned with the 
relevant provisions. 

1.2:5.4 As regards monitoring of routine flight operations by ATe units of States 
providing service in the NAT Region, the Meeting noted that, 'in the past, Ireland, the 
United Kingdom and Canada h~d made commendable efforts in this respect. It was however 
felt that, with the application of the MNPS, additional efforts were required in this 
respect not only as far as the area covered by monitoring on either,side of'the North 
Atlantic was concerned, but also as regards continuity of such monitoring activities by 
the ATC units concerned. Supplementary provisions regarding monitoring activities in the 
NAT Region are contained in Appendix B to this Report. The Meeting therefore invited 
States able to contribute to this'activity to make every possible effort to improve existing 
arrangements or make new arrangements' to permit extension of the monitoring fWlctions by 
ATC services. It would be particularly useful if Portugal was able to expedite its ' 
monitoring capability. ' 
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RECOMMENDATION 1.2/2 - EXPANSION OF MONITORING ACTIVITIES IN THE NAT REGrON 

That all States with the necessary capability extend monitoring or the 
navigation performance of flight operations in the North Atlantic by: 

a) the use of all those facilities likely to be useful in this respect; 
bJ the establishment of new. facilities where required; and 
c) the provision of adequate manpower and arrangements to permit the continuous 

performance of monitoring functions by the ATC units concerned. 

1.2:5;5 It was further felt that once monitoring data was being collected it would be 
essential t·o ensure that such data was presented in a uniform' manner by the various 
collecting units not only in order to facilitate its collective presentation in six monthly 
summaries by the European Office of ICAO, as has already been done in the .past, but also 
to facilitate its use in.~ssessing a~~~vities described in Appendix B to this Report. In 
this respect it was noted that standardization of presentation of data had already been 
obtained in collaboration between provider States and the European Office or ICAO and that 
this would be continued. 

RECOMMENDATION 1.2/3 - A.C~UI.sI~IC:'; _.:.1"11) USE C? r·;onI'::;o::unG DA.TA 

That 

a) States conducting monitoring activities ensure that monitoring data are 
collected and presented in a uniforn manner in order to facilitate its 
collective presentation at ,six :nonthly inter'lals to interested parties; 

b) the European Office of lCAO continue to prepare six monthly summaries of 
such data based on submissions from monitoring States for transmission to 
all .interested States and international Organizations; and 

c) monitoring data, together with any other rel~vant information. b~ provided 
at regular intervals to the NAT/SPG for assessment purposes, in order to 
determine whether observed deviations remain within the tolerances upon 
which the MNPS, applicable in the NAT Region, are based. 

1.2:5.6 With regard to observed d.eviations from assigned track of 25NM or more it was 
agreed that thesesho.uld be the subject of specific action in the form of: 

a) immediate advice by the observing unit to the pilot of .the aircraft concerned 
regarding the observed deviation and other relevant circumstances; and 

'1 

~ 
b) a letter to the operator and., if appropriate, to the State having jurisdiction 

over the flight in question requesting appropriate action. 

1.2:5.7 Prompt action on the part of operators and/or States on cases notified to them 
in accordance with b) above were believed to be a pre-requisite for the successful 
application of the concept of MNPS and it was therefore essential that operators and 
States concerned would give their full co-operation. 
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RECOMMENDA'crON 1~2/4 - FOLLOW,-UP ACTION ON REPORTED DEVIATIONS FROM ASSIGNED TRACK 

'fhat operators and, if required, S"Gates concerned take prompt and efficient 
follow-up action on all cases of reported deviations of any of their flights 
by 25NM or more from assigned track in order to prevent r~petition of such 
occurrences. 

1.2:5.8 In this context, the Meeting noted that a number of States had already established 
procedures within their monitoring activities for the follow-up of reported deviations, as 
well as provisions governing the routine surveillance of operators,·in order to ensure 
compliance with existing provisions and pra.ctic~ regarding NAT operations • The Meeting 
felt it might be useful if these procedures could be made public so as to permit States' to 
profit from the experience already gained in this respect. The Meeting therefore requested 
that States, having such material, make this available to ICAO for publication in appropriate 
form, (see Recommendation 1.2/8 below). 

RECOMMENDATION 1.2/5 - INFORMATION ON MONITORING PROCEDURES BY STATES 

That States having already developed procedures covering the execution of ,their 
required monitoring functions make relevant material avai lable to lCAO for 
publication in an appropriate manner. 

1.2:5.9 Finally, the Meeting noted that lATA intended to prepare, for use by its member 
airlines, material on how best to discharge operators' responsibilities for monitoring as 
well as operating practices relating to the conduct and post-flight analysis of flights in 
North Atlantic airspace. The Meeting believed that such material could be of considerable 
benefit to other operators and that it therefore be given the widest possible distribution. 
It believed that the easiest manner in obtaining this objective was if such material were 
distributed by ICAO. It therefore invited lATA to provide ,the relevant material to ICAO 
as and when it became available. 

RECOMMENDATION 1.2/6 - MONITORING BY OPERATORS AND OOODOPERATING PRACTICES FOR NAT FLIGHTS 

1.2:6 

That IATA make available to ICAO material on the manner in which operators could 
best discharge their responsibilities for monitoring as well as material on good 
operating practices for the conduct and post-flight analysis of flights in North 
Atlantic airspace, as and when such material becomes available, for publication 
by lCAO in an appropriate manner. 

AMENDMENTS TO THE REGIONAL SUPPLEMENTARY PROCEDURES APPLICABLE IN THE NAT REGION 

1.2 :6.1 When considering the action required to make MNPS applicable in specific parts 
of the NAT Region, the Meeting felt that this could best be ~chieved by the insertion of 
appropriate RAC Supplementary Procedures in Doc 7030. In the course of development of the 
appropriate Supplementary Procedures, the following points gave rise to observations: 

a) the specific r'eference to States having jurisdiction over operators in 
order to ensure compliance with the MNPS; 
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b) a specific problem related to the application of lateral separation by 
ATC; and 

c) the anticipated inclusion of provisions regarding revised composite 
separation in the organized track system. 

1.2:6.2 With regard to a) above, the view was expressed that the new Regional SUFPS 
concerning the method of application of MNPS constituted a precedent because it stipulated, 
for the first time in Doc 7030, that States having jurisdiction over operators would be 
required to ensure that aircraft have a specific demonstrated navigation performance 
capability. The question raised was whether States could be expected to assume this 
responsibility and also whether reference to States in Doc 7030 and the insertion of such 
material created an undesirable precedent. After extensive discussion the Meeting came to 
the conclusion that, under present circumstances and as long as work required to be under­
taken by ICAO in accordance with Recommendation 2/1 of the 9th AN Conference was not 
completed, this was the most effective way of ensuring the proper application of the MNPS 
in the NAT Region. 

1.2:6.3 With regard to the problem raised in paragraph 1.2:6.1 b) above, the Meeting 
agreed to insert in the NAT RAC SUFPS a provision providing guidance to ATC on the manner 
in which lateral separation between adjacent tracks should be applied. 

1.2:6.4 As to the anticipated inclusion of procedures for a revised composite separation 
in the organized track system, the Meeting, after extensive discussion, felt that such a 
provision should be included in Doc 7030 on the understanding that it would not be applied 
until a date jointly agreed between users and providers, after arrangements to ensure its 
safe application had been made. For this reason an appropriate Note was added. 

RECOMMENDATION 1.2/7 - AMENDMENT TO DOC 7030 

1.2:7 

That Regional Supplementary Procedures in Part I, Rules of the Air and Air 
TraffiC Services and Search and Rescue, applicable in the NAT Region, be 
amended as shown in Appendix C to thi s Report. 

PREPARATION OF GUIDANCE MATERIAL RELATED TO MNPS 

1.2:7.1 Because of the importance attributed to guidance material related to the 
application of MNPS in the NAT Region, as repeatedly stressed in this Report, the Meeting 
believed that it would be essential that ICAO publish a consolidated, self-contained 
document containing all relevant material for use by States and International Organizations 
on the understanding that this document should be up-dated whenever this was required by 
circumstances. It noted in this respect that the fonnat of the "Regional Guidance Material 
regarding ATS Services in the EUR Region", as published by the European Office of ICAO, 
appeared to meet the requirement. ; 
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RECOMMENDATION 1.2/8 - PUBLICATION OF GUIDANCE MATERIAL RELATING TO MNPS 

1.2:8 

That ICAO issue a self ... contained document regarding "Guidance Material 
related to Air Navigation in the NAT Region" containing all relevant 
guidance material regarding the application of MNPS in the NAT Region as 
and when it becomes available, a.nd more ~pecifically: 

a) the material contained in Ap~endix A to this Report; 

b) the guidance material on MNPS prepared by the 9th AN Conference; , 
c) the material contained in AppendiX B to this Report; 

d) tl1e mate:rial referred to in Recommendation 1.2/5; and 

e) material made available byIA~ in accordance with Recommendation 
1.2/6. 

IMPLEMENTATION OF THE Ji>ROV~SIONS REGARDING MNPS AND ADDITIONAL WORK EJ£QtJmE:Q 

1.2:8.1 l;p vieW of the m~ny fa,ctor~ affecting tne implementation of the provi,~iQns 
regarding MNPS, the Meeting found it necessary to develop specific proposals for their 
phased, implementation. These proposals envisage that: 

a:) the provis.ions regarding Minimum Navigation :pe~fo:rmance Specifications 
for aircraf~ ope:rating within the MNPS airspaceshouldoecome ~pplicable 
at the time When tl1e LORAN-A stations in tneEastern part of tl1e NAT 
Region are withdrawn from service; 

b) the 'provisions regardingtb,e use of 60NM lateral separationbetwe'en ·aircraft 
, operating within the MNPS ail'space should become applicable some 9 months 
after the date specified in a) above, in order to provide for ~ su:rf~ciently 
long moni tomng period of the aqtual navigation perfonnance' of aircraft in . 
the NA'I' Region a.fte:r the with.dra~a,l of LORAN-A stat:ions;' -

c) the prOvision regarding the use of composite $epa!'attion sQ.ould' ,become 
apPli9abl,e only after tn.€! conclUsion of arrangements between use~s a~d 
providers en:suring its ~af~ application. 

RECOMHENDATION 1.2/9 - PHASED IHPLEMENTATION Of THE NAT RAC SUPPS REGARPING MIfFS 

T11at, 

a) the NAT RAC SUPPs re'garding adherence of aircraft to Minimum 
Navigation Performance Specifications in the MNPS airspace contained 
in paragraph 1 of Appendix C to this Report become applicable on 
29 December 1977; 
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c) 
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the NAT RAC SUPPs regarding lateral separation and the establishment 
and use of an organized track system, contained in paragraphs 2, 3, 4 
and 6 of Appendix C to this Report become applicable on 5 October 1978, 
unless another date was agreed between States and operators concerned 
and notified in due time to rCAO; and 

the NAT RAC SUPPs regarding the revised composite separation, contained 
in paragraph 5 of Appendix C to this Report become applicable at a date 
aft.er ,5 October 1978 which has been agreed between users and providers 
after the conclusion of arrangements ensuring its safe application by 
ATC and notified in due" time to reAO. 

1.2:8.2 With regard to air traffic control problems related to separation of traffic 
conforming with the MNPS and "rton-conforming" traffic, operating within the lateral limits 
of the MNPS airspace, the Meeting noted that provider states, haYing explored every feasible 
possibility, had concluded that the only practical solution was the use of vertical 
segregation. 

1.2:8.3 In order to obtain vertical segregation within the lateral limits of the MNPS 
airspace, the Meeting noted that the highest flight level which might be available for non­
conforming aircraft operating underneath the MNPS airspace would be FL270. The lowest 
level available above the MNPS airspace for non-conforming aircraft would be FL4l0. 

1.2:8.4 The Meeting noted that paragraphs 1.2:~.2 andl.2:~.3 above were applicable 
. --

to aircraft which would not be capable of complying with the MNPS. It, how-
ever also'recognized, that, during the initial period of application of the MNPS a.nd for 

approximately one year, there may exist a requirement for aircraft, not meeting the MNPS, 
to operate within the MNPS airspace. Therefore, in order to provide for an initial period 
of flexibility, in the application of the MNPS concept, arrangements would be required to 
accommo.date these aircraft. As it was however not possible to determine the size of the 
problem posed bY9perations of such air~raft, the Meeting was unable to develop, at this 
time" specific proposals for action since these depended, for obvious reasons, to a large 
extent,on the number of aircraft involved and the types of operations likely to be 
conducted by them. It was therefore agreed that this matter required further study, 
primarily between,provider States in co-operation with operators likely to be confronted 
with the n,eed to operate with:i,n the MNPS airspace with, initially, non-equipped aircraft 

',' and it was therefore felt best if this matter were left to further study by the NAT/SPG 
with a view to develop, and propose for application, arrangements covering this situation. 

1.2:8.5 Regarding the lateral separation to be applied between aircraft operating out-
side the MNPS airspace, this could be a minimum of 120NM except where other specific 
proviSions apply. However~ this value will require further study. 
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1.2:8.6 In addition, the Meeting felt that it would be essential to un~ertake fur~her 
work following the LIM NAT RAN Meeting 1976, in order to ensure that the lmplementatlon 
of these provisions could be effected without any degradation in th~ levels of. safety . 
currently afforded within the Region and in a manner ensuring the hlghest posslble economlC 
efficiency of operations. It was believed that such work would have t? be based on close 
monitoring of the situation as it developed after·the LIM NAT RAN Meetlng 1976. To 
this extent it was believed best if a Meeting of the NAT/SPG were held in late 1977 
to review the situation within the Region as it was likely to exist after 29 December 1977 
when the LORAN-A stations would be withdrawn, with a view to: 

a) determin:ing and recommending 1'01"- application, in the light of detailed 
information then available on the number of aircraft likely to be unable 
to meet the MNPS, the specific values of lateral separation which will 
be required to be applied to such aircraft in orqer to ensure an acoeptable 
leve~ Qf safety; 

b) developing alld recommending for applic~tion temporary (maximum 12 months) 
arrangements for specif:Lc aircraft, initially unable ,to compJ.y with the 
MNPS but Ileeding to operate within the ~S airspace; 

c) developing and recommending for application special arrangements for use 
along specific routes in MNPS airspace; and 

d) determining and :r;ecoUllllending the mann~f of application of the new lateral 
separation minima. 

RECOMMENDATION 1.2/10 - FURTHER WORK OF THE NAT/SPG 

That 

a) the NAT/SPG be :requested to plan a Meeting in late 1977 in order to: 

1) review the situation likely to exist within the Region regarding 
the navigation capability of aircra.ft after the withdrawal of the 
LOM,N ... A stations; 

2) determine the number of aircraft wbicb., a:re likely to be unable to 
comply with the MNPS when these are implemented; 

3) in the light of the above, determine and recommend for application 
the v~ues of lateral separation required to be applied outside MNPS 
airspace to ensure a continued acceptable level of safety; 

4) develop and recommend procedures for the application of the values 
agreed under a) 3) above; 
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5) develop and recommend for application temporary (maximum 12 months) 
arrangements for specific aircraft, initially unable to comply with 
the MNPS but needing to operate within the MNPS airspace; 

6) develop and recommend for application special arrangements for use along 
specific routes in MNPS airspace. 

b) in order to assist the NAT/SPG in the tasks outlined in a) 1) and 2) above, 
States, having operators conducting flights in the NAT Region, inform ICAO 
by mid-October 1977 regarding operators which on 29 December 1977 can be 
expected: 

1) to comply with the MNPS applicable in the NAT Region; 

2) to be unable to comply with those specifications. 

NOTE: The information under b) 2) above should, if at all possible, be 
supplemented by an indication as to when compliance by these aircraft 
with the MNPS can be expected and the nature of their operations (for 
example, frequency of NAT flights, aircraft navigation equipment and 
routes and levels required). 
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Appendjv: A. to the Report on Agenda Item 1.2 

ANALYTICAL DEVELOPMENT OF A 
MINIMUM NAVIGATION PERFORMANCE SPECIFICATION 

1. Introduction 

1.1 The purpose of this Appendix is to delineate the rationale 
and mathematical foundation for the minimum navigation performance 
specification applicable in the Nort:Q Atlantic Region proposed in this 
paper. Presented herein. are a statement of the assumptions involved and 
a derivation of the' numerical values used in the specification. The 
minimum navigation performance specification is established to provide a 
mechanism to assure that the risk of aircraft collision due to loss of 
lateral separation will be maintained at a satisfactory level, as defined 
by the Target Level of Safety (TLS). The navigation performance specif­
ication achi~ves this objective by: 

a) providing guidelines for new system design and 
. procurement;-

b) establishing criteria for acceptable navigation 
perforI!iance as measured through a lateral 
deviation monitoring progra~meJ and 

~)' provid,ing,a basis for taking remedial actions in the 
event that the navigation performance of some 
aircraft is found, through monitoring, not to meet 
th~ speq,ification. 

1 .2 The p~rformances:pecif ica tion is designed to 
assure acoeptable-lateral collision risk in the organized track system 
environment for a ten-year period from the time of adoption. Before the 
end of that period, the performance specification will be re-exa:mined 
in the light of possible changes in the operating environment and 
equipment technology during that time. 

2. ColliSion Risk Formula 

2.1 It is ,assume·a that the collision rate is related to the 
lateral ov_sr1ap probabili ty by the NAT/SPG collision risk formula which 
relates lateral navigation performance to the risk of collision due to 
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loss of lateral separation. The formula agreed upon by the NAT SPG to 
represent the lateral collision risk is: 

+ 

2.2 The parameters used in this equation are defined'below 
and the value s used are I 

= the lateral separation standard 

= the probability of lateral overlap of 
airoratt nominally flying on laterally 
adjaoent paths (the value of this 
parameter is ~aloulated below) . 

= 0.25 = the probability of vertioal 
oveTlap of aircraft nominally 

; flying at the same flight 
level 

= O.033NM:.<=200ft) = the average length of 
an airoratt 

= 0.0 ~3NM (=200ft) :::I the average wing span 
of an.airo~aft 

= O.0085NM(=50ft) = the average vertical 
dimension of an aircraft 

120NM = a parameter used .• in the 
oalculation of the Ey values 
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Ey (same) = 0.5 = the avera~e number of same-direotion 
airoraft flying on laterally 
adja-oen t traoks- at th e same 

Ey(opposlte) = 0.013 = 

= 13 Kt = 

I V I = 480Kt = 

I y I = 47Kt = 

(z I = 1Kt- = 

flight level within segments 
of length 2 Sx oentred _on the 

typioal -airoraft 

the average number of opposite 
direotion airoraft flying on 

adjaoent traoks at the same 
flight level within segments 
of length 2 Sx centred on 

the typical airoraft. 

the average relative along­
traok speed of two aircraft 
flying at the same flight 
level in the same direction 

the average ground speed of 
an airoraft 

the average relative oross-
traok sl)eed between airoraft 
whioh have lost 60 NM of 
separation 

the average relative vertioal 
speed of airoraft flying at 
th~ same flight level 

All the values given above, except those for Ey(same) and Ey 

(oppoal te), have been used in all recent calculations of the NAT SPG and 
are regarded aa the belt estimates of the operatins environment. The 
values ot Ey(same) and ~(opposite) have been estimated on the baeis of 
the most reoent North Atlantio Traffio foreoasts and on traffio oounts 
made in the North Atlantic in 1973. Total average traffio flow = 400 
flights per day (NAT/TFG baseline forecast for 1982), of which 350 will 
cross 200W or 400W between 45°N and 650 N, where the traffic counts were made 
and for which computer simulations were available. The values found for E 

. Y 
(same) and Ey (opposite), therefore, apply only to this area. As the number 

of flights on parallel tracks in the MNPS Airspace but outside this area can 
be expected to be much smaller, these values can be regarded as slightly cautious 
approximations for E (same) and E (opposite) in the total MNPS Airspace. 

y y 
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2.3 . ' Dropping ,the subscript y from the separation standard,: 
the l~terar overl~pprobability is related to the overlap integral by 
the definfngreHi tion 

(2) 

so that: the 'overlap±ntegralis given in terms of the lateral deviation distribution 
f (Y) hy::' , ' , , ", ....,. , 

oD', ". .' .... 1.: 

CIS) f (Y ) flY ,+ S) d~ 
. • Of' "" ..' ' 

(3) . 

Here, f.(Y)'i!3 the ~proba'biiity,~density. function of lateral deviations from 
course,. 

2.4 The objective of the minimum navigation performance 
specification can now be stated in terms of the NAT SPG collision risk 
formula: 

• I.T, 

The level of navigation perfo:rmance in the 
North Atlantic Organized Track System shall be suoh 
~hat the . .ris'k Of 'collision due to loss of lateral' 
separa. t ion doe'i!7not exoeed 0.2 fa tal airoraft 
aooiden ts in ,1 0.-' flying hours. 

Ua;i.ng the valUes of the Qollision risk formula parameters 
given abov'e cixi4 N ":'=,0 .2, tllis "objeotive implies that the maximum allowable 

,ay . ,'. '. . '. 6' -1 

2.5 

level of C(S) is 6.45 x 10- NM • In the estimation of oollision risk from 
observed lateral deviattondata the estimation of C(~) .is th,e c,~cial 
pointef th~ procedure. Likewise, in the establishment of a navigation 
performanc.e sp~cif,'ica tion~, ~he primary opnoerh is to'ensure v.ia the 
specificatio~ ,tha t 'C( S) wilt not exceed, the· maximum a.l~owable value.. 
indicated above.' '".,'. ' 

2.6 In the next Becti~n, general char~oteristics~f ,the liieral 
deviation dist;pibution, r(y)" inferred from da,tapollegted tpdate in .. the 
North Atlantic are discu.s.sed in terms of the consequentprop~rti~s ofO(S). 
Thi 9 di sous s.ion 1 eads .to th e caloulation of' parameters used in form\lla ting 
a minimum naVigation performance speoif.ication 'for' the North Atlantio . 
Organi~ed~~aok System. 
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3. Derivation of the NWilerical Values 

3.1 During the development phase it was realized that the choice of the parameters, 
for which limits were to. be set in the Specificatien, depended to. some extent en the shapes 
of t.he distributions of the deviations which ceuld be expected to. eccur in practice. It has 
been observed in. data cellections in the past that the vast majerity ef aircraft stay within 
a narrO\'l interval abeut the center line Y = 0 while the few remaining aircraft execute 
larger deviations with a frequency which falls eff mere er less slewly with respect to. the 
magnitude ef the deviatien. Roughly speaking, these two. greups can be distinguished as 
"nermal operatiens" and "blunders". Secendary peaks can eccur at deviations abeut equal 
to the separatien (due to "ATe leep errors" or 'Crrors in the programming of airborne naviga­
tion cemputers) but it is unlikely that they will occur at any ether values of the deviation. 

3.2 A careful study showed that the best approach to defining the specificatien 
would be to previde limits f()r: 

a) the standard deviatien; 

b) the probability ef deviatiens beyond the half-separatien; and 

c) the probability density ef the deviations at the separation. 

3.3 Taking into account that: 

for any distribution which has a secondary peak at the separation S but 
meeting the requirement in the specification at that peint, the convolution 
integral will be less than that obtained with a distribution slowly decreasing 
to the same density at S; and 

that the limit fer the density at S should not be so low that a too long time 
peried would be required to determine whether it is being met, 

it can be stated that the mathematical determination of the values for these limits can 
be based en functions meeting the following requirements: 

a) symmetric with zero mean; 

b) unimodal; 

c) most heavily weighted in the inner (core) region; and 

d) slowly varying and small in magnitude in the outer (tail) region. 
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3.4 As a consequence of these propertle8, a simple approximation 
for O(S) can be developed. Assumptions c) and d) are restatel in a 
different manner, assuming the existence of a positive number K(S/2: 

. J·f (Y) dY « 1 

IYt &" K 

l t (m)(y) I .< <. 
J . f (Y) 

1 
-m 
K 

(4) 

(for I yl >K and for all positive 
integers ill) (5) 

3.5 When use is made of the four lH-:sump1:". ions mentioned above, 
eq. (3) can be more conveniently written a8~ 

S/l 
C(S) = Z;; f(Y)£(S- Y) dY 

(6) 
-K .. 22 £ (Y) £ (5- Y) dY + 2 fey) ;t'(S-Y) dY+Z J fCY)f(S-Y)ciY -. 

Denote the first term on the right hand f~ide oi~ ':'1'6 equation above by 
C1 (8). It is the only term which depends on r(Y) lor \Y~(K, so it is 
interpreted as the "core-tail interaction." 

3.6 The factor f(S-Y) is expanded J.n a 1J:1aylor series about 
y=o (i. e ., a bout· S-Y=Sl:. 

12m (nl). (7) 
f(5- Y)z£(S) - Yf (5) + :!. [11(5) + •• ,,+ 1:.YL f 'S) + ••• 

Z m 

t>irect .ub.titution into the formula: for C (5). g;,ves: 
1 

~ em) K 
C

1 
(5):.2 ~ _1 [ (5) S (_ y)m r(Y)dY 

In =0 ml -K 

.,. 
(m) K 

~ z~ 1 f (5) 'Km S £(Y) dY 
maO ml 

-K 

"zr(S) +~ m 
! em) . 

(5) } j K f(Y) dY 
mal ~1 

-K 

(8 ) 
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The inequality follows from replacing (_y)ID by KID in tlw integrand, since 

(_y)m~ Km for -K<.Y<K. N~t"ng that J [(Y) dY>,l, ,and applying tho 

inequality (5), al~ but the leading term l.n eq. (8) are negll.gl.ble and 
- C 1 (s ):) 2f. ( S ) ( 9 ) 

3.7 As a result of the small magnitude and slow variation of 
the density function in the tail re~iont th,:' ether terms in eq. (6) are 
negligible by comparison with 0 1 (8) and~o 

c ( s)~ 2 l' (s) (10) 

Using the maximum allowable value of C(S) derived in Section 2.5, this 
requirement becomes: 

" ". -6-1 
f(S) <. 3.23 x 10 NM (11) 

3.8 'rhe quantity f(S) is a measurable function of the navigation performance 
of the aircraft. It can be approximated by Y2 

Y / fCY) dY 
f(S)~ 1 (12) 

Y2 - Y1 

Y2 

It must be noted that 2 ~ fey) dY is the probability that aircraft 
Yl 

will be between Y
l 

and Y
2 

from the centre line on either side of the track. USing 

S = 60 NM, Y
l 

= 50 NM and Y
2 

= 70 NM, equations (11) and (12) can be written as 

Y 
2 

2 vi r(Y) dY = 2 x 20 x reS) 
Yl 

or in words: 

4 -6 = 0 x 3.23 x 10 = (13) 

the proportion of the total flight time spent at lateral deviations from 

track between 50 and 70NM shall be less than 13 x 10-
5

• 
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3.9 The value of f(S) determined from the relationship given 
by eq., (10) can be used as a specification of navigation' performance., 
HoweNer, a specification in terms of density' function alone,- both as a 
guide to manufacturers of navigation systems and as a standard for the 
measurement of acceptable performance in, tl1e track system" 'IlO;uld be 
diff'icul t, to implement, since a very large, numqer ,of lateral deviation 
mea,surements is required to demonstrate a navigation system's compliance 
with the small value of f(S).· An alternative specification, employing 
not only- .f~SJ but al so the: stande:rd devia ti o.n of nominal navigation 
performance and the probability of lateral deviat.ions at least as 'large' 
a,s half separation, can be developed, but a parametric f0n.n for the' -, 
distribution of lateral deviations has to, be assumed. 'rhe advantage of 
this specification is tha t navigation parameters which are more readily 
adaptable' to design goaIs and performance measurements form a part of the 
specific'ation",whilethe restxict;Lon c;m,r(s) ,is maintai~ed. Takin~ into 
account the shapes of distributions observed in the past, :!,n \Which "', ",: 
distinct "core" and "tail" regions have often been encountered, the 
double-double exponentiaL (DDE) function has b,een chosen to characterize 
the distribution of lateral devia,tions from course. This distribution is 
a weighted Bum of two double exponential distributions and has the form: 

_ fYI/A, 
e 1 

-~yt/~ . , 
o Z (O(~( AZ<CJ); O~"'~l ) 

(14) 

where A 1 and A 2 can be thought of as the scale parameters of the core 

and tails, respectively, in the sense of the "normal operation" and 
"blunder" interpretation cited previously, with 0<. indicating the relative 
weight of the tails. 

.I', ' 

3.10 The standard deviation, <Y.of this distribution is given by: 

and the probability of deviation by at least half standard is: 

. (16) 
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The overlap integral is 

1 -8 -S/~ ). 
)'z - ~ 1 

+ 1 (e -S/).1, +e -S/). 2)] 
) 1 + >'Z 

(17) 

3.11 Combinations of the value~ of ~1f "2f and.c. whioh exaotly 

provide the required value of C(S) (6.45 x 10-6 NM-l ) are tabulated in the 
attached table. The b,ottom element of each dual number entry is the 
value of ~ (denoted by tlETA")corre"sponding to the spe~fio set of values 

.x l' A 2 and 0(.. The star signs indicate that at the given- value'- o:f 

1.2-21 

A 1 no values of 1\ 2 and 0/... exist, given the definition of the DDE function, such that 

the required value of C(S) can be achieved. 

-4 3.12 The table shows that~ has a minimum of 5.3 x 10 • It is proposed to 

use that minimum as the limit value for the navigation performance. The second require­
ment can therefore be expressed as 

the proportion of the total fl ight time spent by aircraft 

-4 
30NM or more off track shall be less than 5.3 x 10 • 

3.13 Analysis has shown that if the two requirements defined in Sections 3.8 
and 3.12 are met, the collisian .risk is relatively independent of the standard deviation 
of the core. It was nevertheless deemed useful to define a requirement for this standard 
deviation as a guide to designers of equipment and as a basis for certification tests. 
Based on previous experience with the parameters of distributions found for similar 
equipment, a value of 6.3NM was chosen. This value is equivalent to ~l = 4.5NM for 
the core (4. 5~ = 6.3). 
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The third requirement can be expressed as 

the standard deviation of the lateral track errors shall be 
less than 6. 3NM 

It should however be noted that the requirement given in Section 3.12 may be the more 
stringent constraint for navigation systems for which the nwnber of errors due to 
unrel.fa'hility and ergonomic causes are' relatively large. 

3 .. 14 In summary, combining the resul ts· of both the analyses 
carried out above,. the specifica ti on. J.i: 

a) the standard de-viation of the lateral track 
errors shall be. lesJJ than 6. 3"NM; 

b) the p-roportion. of. the total flight time spent by 
airc"t'aft 30NM or mora off track shall be less than 
5.3 x 10 ... 4; 

c) the,proportion of the tota~ flight time spent by 
airc·raft between 50 and 70NM off track· shall be less 

. than 13 % 1 0-5• 
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TABLE 1 

COMi3I:-l.\'I'IO~/S Of LA~DA 1, LA~DA ~, 1.tJO '.Lrlll! WfHCIi (lIVE: ':'HR 'tAR(le'!' i.~Vr.L OF CU.) 

LA 1'1 Dr. 2 
(N. fI.) 

7. 

B. 

9. 

10. 

1,. 

12. 

13. 

14. 

1S. 

16. 

17. 

10. 

'9. 
20. 

21. 

22. 

23. 

24. 

ALPUA 
f'H 

ALPHA 
rn 

AlP"" 
E'U 

AL?H,\ 
E'IA ::: 

A I.PIIA 
l.'1'A 

ALPHA = 
E~A 

;"1 ?IIA 
~'lA 

ALPHA 
ETA 

At PHA 
f'U 

At PHA 
f.1A 

A It''IIA 
E'!A 

ALPHA 
E'Il. 

J. L?llA 
f.'IA 

A LPiH. 
E'!A 

C (I) = o. 00000 fill 52 9022000 O· 
SEPAR:''IIO'l S~ANDnD = 60. :-l.'1. 

LAM OA .. 1 (.~. M. ) 

1. 2. . 3. 5 •. 6 • 

0.lH6714 0.140122 O.1G77l11 0.142~S) O.OS253~ •••••••• 
0.C02S70 0.002479 O.002347,-0.0024)~ 0.00307:> ........ . 

0.084147 O.Od1~93 O.0754F6 0.06463l1 0.023293 •••••••• 
0.001979 O.Ov1~O? 0.001~17 0.002031 O.002~~q •••••••• 

0.0433H9 0.041~35 G.O~9447 O.034~~9 0.012490 ••••••• 0 

0.00is48 ~.J01Uq6 0.001u51 0.001760 O.002~91 •••••••• 

0.025)03 0.02u5AO O.0233~4 0.02u~71 ~.007b'~ ••••••• * 
0.001260 0.00122~ 0.001207 0.001511 0.002A3Q •••••••• 

0.C16300 0.015 0 06 0~015239 
0.0010f)6 0.001')41 O~00104' 

0.011)Q9 0.011116 0.010721 
0.~00932 0.000913 O.000Y25 

0.Q03~)7 0.00324Q 0.00799Q 
0.000d35 0.OOu~2' 0.000341 

O.OOt~17 O.OOE~la 0.006249 
0.C007c5 0.000753 0.00071~ 

0.0131')F.1 
0.0014]:), 

0.009709 
o. oon~5 
0.007100 
0.0 'l 1 171) 

0.0057 Jf3 
0.00122J 

J.005097 •••••••• 
0.002799 •••••••• 

0.003~~0 •••••••• 
0.002770 ••••• * •• 

0.002776 •••••••• 
~.002'4~ .~ •••••• 

0.0021~7 ••••• * •• 
0.002731 •••••••• 

O.005:Sij 0.u05185 0.005065 0.00qG75 O.OOl~OO ••••••• * 
O~000711 0.)0)702 '0.000731' 0.0011R) O.0027,ij •••••••• 

0.004361 O.004J18 0.004231 0.001120 0.001517 •••••••• 
0.000&70 0.000~63 0.000~9~ 0.001152 0.002708 •••••••• 

0.001726 0.U116a~ 0.003621 0.003367 0.00110~ •••••••• 
0.0006]8 0.JOOh~2 0.000A65 0.001128 O.~02~99 •••• ~ •• * 

O.1032ij5 0.003215 0.003161 0.002Q4Q O.001,u9 •••••••• 
O.OC0613 0.00060~ 0.000643 O.00110~ ~=O.~0269J •••••••• 

0.002P75 0.002B52 0.002010 0.002626 0.001026 •••••••• 
O.OOO~~) 0.000588 O.OOO~25 0.001093 0.002680 •••••••• 

0.002586 
0.000577 

0.002566 
0.000573 

0.002~33 0.~02J71 
9. 0 00610.,.0.0010 8 1 

D. OOOq 2~ 
0.002(64 

• ••••••• •••••••• 
0.002354 0.002)38 0.002310 0.002167 0.oe0851 •••••••• 
0.0005f4 0.oaOS61 0.0005Q9 O.001~71 O_002~80 •••••••• 

0.002167 0.002153 
, O. 0.0 0 5 5 ~, _ O. 0 q 0 ~ 5 ! 

0.002130 
0.000590 

0.002000 Q.C00787 
O~00106~ 6~002filB 

•••••••• •••••••• 
0.002012 0.002001 0.001~81 O.001~~3 O_0007~4 •••••••• 
0.000546 0.000543 0.00058) 0.0010SA 0.002676 •••••••• 

0.001934 0.001874 0~001B57 
O.OOOSijO '0.000537 0.000577 

0.001748 9.~00689 •••••••• 
0.001051 0.002675 •••••••• 
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25. ALPHA = 0.001776 0.00171)7 0.001752 0.001651 0.OC0652 •••••••• 
E~A 0.000535 0.000533 0.(,00573 0.001050 0.002674 ......... 

26. AIPIIA 0.001684 0.001677 0.001663 0.001569 0.000620 ••••• **-
E'IA 0.000531 0.OC0529 o. 900~170 . 0.001047 9.002673 •••••••• 

27. A IPlfA = 0.001606 0.OO15Q9 .0.001587 0.OO14Q9 0.000593 •••••••• 
Eon .. O.001l529 0.or()~27 0.00056t) 0.001046 0.002672 •••••••• 

28. 1. LPUA 0.OC1539 0.OO1~·33 0.001522 0.001438 0.000569 •••••••• 
ETA 0.000527 0.00052$ 0.000567 0.QOJ045 0.002672 ......... 

29. H. PHA .0.001480 0.001475 0.001465 0.00138") 0.00054Q •••••••• 
E'IA 0.000526 0.000525 0.000566 0.001045 0.002672 •••••••• 

30. Al PH A = O.OO1Q29 O.0014~5 0.001416 0.OI)133'J 0.000531 ......... 
E':t"A 0.000526 0.000524 0.000566 0.001045 0.002673 •••••••• 

31- III.PII" ~ 0.001 )0 ~ O.OOtHO 0.001372 0.0111299 0.000 '>,15 •••••••• 
~'IA O •. JOO5~6 0.000525. 0.000561 0.001,046 0.002573 •••••••• 

32. ALPHA :2 0.001346 0,001342 O~OO133q. 0.001263 0.000502 •••••••• 
ETA ~ 0.000527 0.OOgS26 0.000566 0.001047 0.002674 ......... 

33. AlPHA O.OOl}'1 0.001308 0.J01301 0.001232 O •. OCO~89 •••••••• 
C!:'U .. O. OOQ5~O 0.000527 0.000561} 0.001099 0.002675 •••••••• 

34. ALPHA 0.001281 0.01)1271 0.001271 0.oa1l04 0.000479 .* •••••• 
E'r.\ o.OOOS,JO 0~OOQ529 0.000571 0.001051 0.002676 •••••••• 

l';, A 1 ?li r, "" U.0012,54 0.001250 0.00124, 0.001180 0.000469 •••••••• 
E':A 0.000532 0.000531 O.000~711: {).OO105J 0.002677 •••••••• 

36. ALPIIA 0.0014~9 0.001227 0.001221 Q.OQ11,)R 0.000460 •••••••• 
E'IA ~ O.OOO53/f 0.000533 0.000576 0.001056 0.002578 •••••••• 

31- AlPII .. 0.001208 0.001205 0.001200 0.001139 O.COOL/53 • ••••••• 
l:.'IA 0.000537 0.01;)1)536 0.00057<:) 0.OO10~8 0.002671} .* ...... 

38. A l?HA 0.001189 0.001186 0.001182 0.OQ1121 0.000446 ." ...... 
eTA ~ o. O~O540 O .. ()OQ,$19 O.OO05~2 0.001061 0.002580 ......... 

39. ;\LPH\ C.OOl172 0.001 H'J 0.001"i, 0.00110" Q.Je0440 ......... 
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40. Al PHA O. vOl1S7 i).01)1154 0.Q01150 0.001091 0.0004)5 •••••••• 
EtA O.OOOS46 0.00')51+6 0.OO058~ 0.001068 0.002683 ......... ' 

4 1. l.LPHft. ::I O.00t1") 0.011141 0.001137 0.60 619 0.000430 .* ....... 
Et' 0.0(10550 0.OCJ~4'.}, 0.000592 0.001072 0.002F.84 .......... 

42. AJ,?IlA =i 0.00113 1 0.001129 0.001125 O.OQ106ij 0.000426 • ••• * ••• 
EtA 0.000'554 Il.OO0533 O.OOO~96 0.001075 . O. 00.2686 ••••••• * 

~ 
43. AI?H\ 0.001120 J.00111A 0.001114 0.0.01058 0.000422 • •• iII •••• 

~'!A 0.OOO!:57 0.000,57 0._0.00600 () •. 001 :)19 0.0021)B8 •••••••• 
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Appendix B GO tne Heport on Agenda Item 1.2 

MONITORING OF NAVIGATION PERFORMANCE 

Note: The following material is supplementary to the general provisions 
regarding the monitoring of navigation performance contained in 
para 3.2 of the "Guidance Material related to Acceptable Methods 
of Compliance with Specifications of Minimum Navigational 
Performance as Conditions for Operation in specified portions 

1.2-25 

of the Airspace" prepared by th~ Ninth Air Navigation Conference, 1976. 

1. Outline of the monitoring process to be used in the NAT Region 

1.1 Radar stations will collect data to be used in the monitoring process. 
The data collection process will consist of 2 parts: 

a) continuous collection of all deviations of 25 NM or more; 

b) collection of data on the deviations of less than 25 NM at 
regular intervals, e.g. for one month every year. 

1.2 \fuen a deviation from track of 25 NM or more by a flight: has been detected 
the appropriate auth0rity of the State which collects the data will investigate the 
causes for each deviation in co-operation with the operator and, where appropriate, with 
the authorities of the State having jurisdiction over the operator of the aircraft. 
Such a procedure is already applied by the UK and Ireland in relation to the observations 
of Shannon Radar, and to a more limited extent, by Canada based on observations by 
Gander Radar. 

1.3 All information about the detected deviations and all essential information 
concerning the causes of the large deviations will be made available to the NAT/SPG. 
States are invited to present any information they may have on the navigation accuracy 
of North Atlantic flights to the NAT/SPG through the European-Office of ICAO. The data 
will be regularly analysed (e.g. every six months) in order to determine whether the 
tolerances upon which the MNPS are based are being met. Such analysis will be made: 

a) on all available data, in order to determine the overall safety; 
and 

b) on the data concerning specific navigation systems or specific 
operators, if it is suspected that they may no longer meet the 
specification. 
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1.4 If it is found that one or more of the tolerances of the MNPS are exceeded, 
the NAT/SPG will review the data and, if necessary, propose appropriate action. 
It should be borne in mind that there are at least two general classes of error which 
can result in large lateral deviations. One of these concerns a progressive deviation 
from track because of navigational inaccuracy, and the other covers cases where the 
aircraft flies to or along a track adjacent to its intended track as the result of some 
operational error. The second type, though extremely dangerous, cannot be prevented 
by increasing the lateral separation but must be eliminated by improvements to the 
operating procedures. 

1.5 If there is anihdication that the tolerances are exceeded by a large amount, 
rapid response to the causes of the problem may be necessary. In such a case, the States 
responsible for ATe in the NAT Region will take proinptaction,after consultation witl1 
at least the major affected users. An example where such prompt action may be necessary 
could be a serious disturbance of the coverage of station-referenced systems, for 
instance due to unserviceability of ground stations or to very severe ionospheric 
disturbances. Such action must be possible even when the number of large deviations 
in the limited area in which the navigation performance is monitored is- ,not excessive, 
if there is reason to believe that large errors might occur elsewhere. 

1.6 When the exceedance of the tolerances is not very great or when the observed 
performance merely shows a trend toward degradation, it will be more useful to have a 
detailed'inveQtigation made, for instance by the NAT/SPG. This may take several 
months, but it must be kept in mind that the target level of safety is equivalent to 
expecting about one collision every 150 years and that a small increase in the 
statistical probability of collision during a six (or twelve) month period is therefore 
acceptable. Such an investigation may show that the causes for the large deviations 
can be eliminated by improved procedures. Such procedures will then be proposed and' 
be brought to the attention of the operators and/or controllers through the appropriate 
channels. Results of the actions will then be closely observed. If the causes cannot 
be eliminated quickly States of registry of the aircraft concerned should temporarily 
exclude offending aircraft types or operators from operation in the MNPS airspace. 
An inCrease in lateral separation, in order to restore the Situation, shoUld be made only 
in extreme cases and only when every other action has failed to produce the desired 
results. 

2. Some practical aspects related to the execution of performance monitoring 
in the NAT Region 

2.1 The data collected by radar observations for the monitoring proced~re will; 
in the main, relate to aircraft towards the end of an Ocean crossing. The assumpti 9n 
will be that this data will be representative of the deviations thrQughout the MNPS . 
airspace, i.e. that the relative amount of time spent outside each ~alue of the lateral 
deviation will be the same as the proportion of measurements outside that lateral 
deviation observed near the Eastern and l;Jestern boundaries of the Oceanic Area. It 
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is relevant to look at the consequences of this assumption more closely: 

a) For INS-equipped aircraft, it is known that the normal navigation 
errors tend to increase with the time elapsed since the last alignment 
or updating of the INS equipment. As far as blunder-type errors are 
conc~rned, there seems. to be no rea~on to suppose that the occurrence 
of this type of error near the Eastern and Western boundaries will not 
be representative of the whole Oceanic Area. Taking these two aspects 
into account, the collision risk calculated on the basis of these data 
will probably be higher than if data for the whole ocean were available. 
This over-estimation may be app~ciable if adjacent tracks are used by 
opposite-direction traffic, but will be small for tracks used for 
same-direction traffic. As the traffic over the North Atlantic is 
predominantly unidirectional, it would seem that the above-mentioned 
assumption would only have a small effect on the calculated collision 
risk. 

b) For aircraft navigating on station-referenced navigation aids with 
sufficient coverage throughout the MNPS airspace, it seems likely that 
the lateral deviations will be independent of the time flown. For 
these cases the above-mentioned assumption seems correct. 

c) For aircraft using station-referenced navigation aids with insufficient 
coverage outside the area where the measurements are made, a calculation 
of the collision risk based only on measurements in that area would 
provide too low a value of the collision risk. Special care may have 
to be taken with temporary effects on this coverage, such as those 
caused by station outages. 
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Appendix C to the Report on Agenda Item 1.2 

AMENDMENTS TO THE NAT RAC SUPPS 

Note: The following amendment s refer to Doc 7030 
as amended by Amendment No. 138. 

Amend the NAT RAC SUPPsas -follows: 
!)"Insert, before paragraph 1. "Separation of aircraft" a new paragraph 

as follows: 

"x. Minimum navigation performance specifications' (MNPS) 

x.1Method of ap~plication 

x.I.1 States having jurisdiction over operators intending to 
conduct fli"ghtswi thin the volume of airspace specified in 
paragraph x.2.J.. shall ensure that aircraft used for such 
operations have demonstrated naviga"tionperformance 
capability such that: 

Note: 

x.l.2 

a) the 'standard de,viat-ion of lateral track errors 
shall be less than 6.3NM; 

b) the proportion of the total ,flight time spent by 
aircraft 30NM '01' more f].ff the cleared track shall 
be less than 5.3 x 10- :; 

c) the proportion of the tolal flight time spent by 
aircraft between 50 and 70NM off the cleared 
track shall be less than 13 x lo-5~" 

This ;:re.quirement ,can ini"tiallybe met by prescribing 
the provision of navigation equipment likely to 
meet the MNPS, appropriate 'regulations for its installation, 
maintenance and use by operators and aircrews and initial 
observation of a number of flights conducted as routine 
operations. Subsequent action can be based on monitoring 
data covering flights in the Region. 

Adequate monitoring of flight operations in the NAT 
Region shall be conducted in order to assist in the 
assessment of continuing compliance of aircraft with 
'the '-MNPS·. 

Note: Monitoring will be conducted in accordance with the 
appropriate guidance material issued by leAO. 
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x.2 Area of applicability 

x.2.l The MNPS shall be applicable in that volume of airspace between 
FL275 and FL400 extending between latitude 27°N and latitude 67°N, 
bounded in the East by the Eastern boundari-es' of ~"IHs Santa Maria 
Oceanic, Shanwick Oceanic and Reykjavik and in the West by longitude 
600 w wi thin FIR New York Oceanic ,. the western boundary of FIR Gander 
Oceanic and the western boundary of FIR Reykjavik. 

Note: This volume of airspace will be referred to as the 
·'}1NPS airspace"." 

2) Under paragraph 1.1 "Lateral Separation", insert in the appropriate 
place a new paragraph as follows: 

"y 60 nautical miles between 3.ircraft which meet 
the MNPS and which operate in the MNPS airspace." 

Note: See x above 
3) Replace the existing paragraph 1.1.1 1) a) under "Lateral Separation" 

by the following: 

" 90 nautical miles between aircraft operating outside the MNPS airspace: 

i) between the United States or Canada and Bermuda; 

ii) between the United States, Canada or Bermuda and 
points in the CAR Region; 

iii) between the Iberian Peninsula and the Azores 
Islands; and 

iv) between Iceland and points in Scandinavia and 
in the United Kingdom;" 

4) At the end of the paragraph on "Lateral Separation", insert 
the following new paragraph: 

liZ. In the practical application of the above m~n~ma, parallel tracks 
may be spaced with reference to their difference in latitude, 
using 10 instead of 60NH, 1 1/20 instead of 90NM and 20 instead of 
120NM, provided that, in any interval of 100 longitude, their 
change in latitude does not exceed 20 while North of 56°N or 30 

while South of 56°N. \~ere the above rates of change of latitude 
are exceeded, the required lateral separation must be ensured 
by reference to the track spacing expressed in nautical miles.". 
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5) Replace the existing paragraph 1.4 "Composite Separation" by the 
following: 

"1.4 Composite separation 

Note.: Use of this separation is dependent on the conclusion of 
arrangeMents ensuring its safe application by ATe and 
notification of an application date jointly agreed between 
users and providers. 

1.4.1 For aircraft operating betw.een FL290 and FL390 within 

1.4.2 

the organized track system as established in accordance 
with paragraph 3.5, composite separation, consisting of the 
combination of 3d na~tical _ miles lateral a,nd 300 metres 
(1000 feet) vertical separation may be applied. 

This type of separatidn may be applled between aircraft 
, t Ii. th " -" '., . t d . t . . l' opera lng lrt ' e same or OppOSl e ,lrec lons. 

6) Replace the existing paragraph 3.5 "Establishment and-use of organized 
tracks" by the following: 

"q. Establishment~aIld use of an organized tra.cksystem'(OTS) 

q.l When necessary in order to permit the bptitnufn use of the 
airspaee, the area control centres serving Gander, New York, 
Santa Maria and Shahwick Oceanic control areas may, subject to 
coordination with each other and, when appropriate, with 
Reykjavik area control centre, establish an organized track 
system. The following procedures shall then be applied: 

q.l.l Operators conducting scheduled or non-scheduled flight 
operations at or abbve Ft280 within Gander Oceanic, New York Oceanic, 
Shanwick Oceanic and Santa Maria (north of 30oNorth) Oceanic control 
areas shall provide information to the area con:trolcentres concerned 
regarding the tracks likely to ,be requested by turbojet aircraft during 
peak traffic periods. Such information shall be provided as far in 
advance of the anticipated peak periods as practicable and as specified 
in appropriate aeronautical information publications. 

q.l.2 Based on the above information an organized track system 
may be established. ,The location 'of the organized {tracks will 
depend on traffic demand and other relevant factors. The related 
organized track messages will be disseminated to operators by Shanwick 
Oceanic area control centre for the predominant Westbound flow of air 
traffic and by Gander Oceanic area control centre for the predominant 
Eastbound flow of air traffic. These messages shall be disseminated 
at least three hours in advance of each anticipated peak traffic period. 
Any subsequent change made to the track system shall be notified to 
the operators as soon as possible. 
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q.2 ')hen composite separation is used in the organized track system 
the followine provisions apply: 

q.2.1 Aircraft may be cleared to join the outer track of the 
organized track system at points other than the normal entry points 
in the oceanic control areas provided required minimum longitudinal 
or vertical separation will exist between such aircraft and others 
operating along this track. , 

q.2.2 Aircraft flying along the outer track of the organized track 
system may be cleared to leave the system provided that the lateral 
separation from all other air~raft in the system continuously increases 
or another form of separation is established. 

q.2.3 Aircraft changing tracks within the organized track system or 
which are crossing the organized track system shall be cleared to do so 
only if they are provided with minimum longitudinal, lateral or vertical 
separation with respect to other aircraft. 

q.2.4 Aircraft operating in the organized track system may be cleared 
to change levels on the same track." 
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Agenda Item 1.3: Separation minima 

1.3:1.1 

GENERAL 

Under this Item, the Heeting considered the following subjects: 

1) proposals for amendment of RAC Supplementary Procedures applicable 
in the NAT Region relating to: 

a) lateral, longitudinal and vertical separation; 

b) abbreviated clearances; 

c) establishment of organized tracks for SST aircraft; 

d) position reporting by SST aircraft; 

e) special procedures for in-flight contingencies applicable to 
subsonic and SST aircraft; 

::cSZi2~ 

S:~.l 

2) application of composite separation within the organized track system; 

3) possible further reduction of longitudinal separation minima; 

4) abilityo~·OACs to meet J)lanned or requested routes and/or flight 
levels for operations in the NAT He,gion. 

1.3:1.2 The Heetingnoted that some aspects of the subject of separation mlnlma had 
already been considered under Agenda· Item 1.2,. This was necessary because of the inter­
relationship and interactions between Minimum Navigation Performance Specifications 
(lvfr.IPS) and lateral separation minima. The discussion under Agenda Item 1.3 therefore 
confined itself with those separation aspects which had not been considered under 
Agenda Item 1.2 .. 

1.3:1-.3 ~he ;Meeting appreciatedthe.extensive preparatory work done by the NAT/Sm 
also on this subject, particularly in respect of development 9fproposals for amendment 
of the NAT Regional Supplementary Procedures covering SST operations in the NAT Region. 

1.3: 1 .• 4- I,vi th r.e gard to the use of the terms "SST opera tions" and "SST aircraft", the 
Meeting was informed of the decision·of the Air Navigation Commission to use the term 
"supersonic.aircraft" in the Annex and PANS provision in lieu of "SST aircraft". 
However, note was taken that the States represented in theNAT/SPG had agreed to use the, 
term "SST aircraft" .rather than .IIsupersonic aircraft" to make it quite clear that the 
procedures in question were applicable to civil transport aircraft only. It was stressed 
that the procedures had been developed on the basis of known navigation performance of 
civil supersonic transport aircraft only. In the light of these explanations, the 
Meeting agreed to retain the term "SST aircraft". 
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PROPOSALS FOR AHENDMENT OF NAT REGIONAL SUPPS 

1.3:2.1 VJhen reviewing the amendment proposals submitted for consideration under 
this Agenda Item, the Meeting noted that, except for a proposal relating to longitudinal 
separation applicable to subsonic aircraft, all other proposals had been developed by 
the NAT/SPG to cover SST operations in the NAT Region. It was also noted that these 
proposals had been the subject of extensive consultations between the States and 
International Organizations concerned, and that the final version of the proposals 8S 

presented, took into account the comments received on earlier proposals and had be~n 
drafted in a form which could eventually be recommended for adoption by other ICAO 
Regions in which SST aircraft would operate. The Meeting was informed that the three 
NAT ATC provider States concerned with the initial operation of SST aircraft between 
Europe and North America (Canada, United Kingdom and USA) had already promulgated 
procedures in support of SST operations for interim use, pending pUblication of relevant 
amendments to the NAT Regional SUPPs. 

1.3:2.2 The proposals prepared by the NAT SPG provided for a mlnlmum lateral separation 
of 60NM ,between EST aircraft at or above FL450, to cover the supersonic phases of flight. 
This proposal was based on data available in respect of navigation equipment carried 
by SST aircraft and the accuracy and reliability of such equipment. 

1.3:2.3 With regard to vertical separation, the proposals of the NAT SPG provided for 
a minimum of 4 000 ft above FL450. It was noted that this value had been developed by the 
NAT V RAN Meeting in 1970 and that the assumptions made at that time were still valid, 
since no material had come to light which would justify a lower minimum at this time. 

1.3:2.4 Another proposal arising from the NAT SPG provided for a minimum of 10 mi,nutes 
longitudinal separation between SST aircraft in supersonic flight, provided that the aircraft 
concerned reported over the same entry point into the oceanic controlled airspace with a 
time interval of at least 12 minutes and followed the same or continuously diverging tracks 
until another form of separation is established. The Meeting noted that in developing 
this proposal a rather cautious approach had been taken, in view of the experience gained 
in respect of the capability of SST aircraft to navigate accurately along-track and to 
adhere closely to the Mach number approved by ATe. 

1.3:2.5 The Meeting examined whether in these circumstances there was a need for con-
firmation by radar of the required initial minimum time interval of 12 minutes. Noting 
that originally only 8 minutes time interval had been considered sufficient within the 
oceanic airspace, it was agreed that now that this interval had been increased to 10 
minutes, there was no need for radar confirmation of the required initial minimum of 12 
minutes at the entry point, except in the case of aircraft not crbss~ng the same entry 
point. INhere the conditions for 10 minutes lonfd tudinal separation could not be met, it 
was agreed that 15 minutes between successive SST aircraft would be adequate. 
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1. 3: 2.6 A proposal was submitted by Portugal and supported by the USA aimed at the 
uniform application, throughout the control areas of the NAT Region, of 15 minutes 
longitudinal separation between turbo-jet aircraft applying Mach number techniQue. 
The Meeting agreed to this propos aI, taking into account the improved navigational 
capabilities of the aircraft operating in the Region. It was also recognized that by 
introducing this procedure, the currently existing. differences in the application of 
longitudinal separation in various contr()l areas and under various conditions would be 
eliminated, which would simpliry the task of the ATC units concerned without derogation 
of safety of flight. 

1.3:2.7 The remaining proposals presented t<J-- the Meetin'g aimed at the introduction 
of additional procedures necessary to facilitate SST operations. These proposals concerned 
abbreviated clearances and position reports, establishment of an organized track system 
for SST operations and its use, ahd special procedures for in-flight contingencies . The 
Meeting agreed with little or no discussion to the proposals. With regard to the special 
procedures for in-flight contingencies, the Meeting noted that they would have to be re­
examined 'and probablY ino'dified in due course in order to make them compatible with the 
proposed introducti'on df reduced composite' separation between aircraft oper:ating in the 
organized track system. It w~s understood that the NAT/SPG would pursue this matter and 
take the necessary actions which will' ensure that this problem .is resolved by the time 
the reduce.d composite separation wiil become applicable. 

1.3:2.8 The Meetihg noted that the incorporation into Doc 7030, Part 1 of the above 
proVlslons also reQu:ired some editorial restructuring and ' extensive renumbering of 
paragraphs. Also, some editorial impro,yemeIlts to e?Cl.stirig teJtts had been proposed and were 
agreed to. Noting the relevant R~coinmendation of the Ninth Air Navigation Conference 
(1976), the term "reporting line" was deleted in one provision. The Meeting S.lso agreed 
to delete the referenc~s to S¢ndrestr~m control arel:i. in relevant procedures to reflect 
the recent airspace reorganization above FL195 over Greenland. 

Irho..t the Re.:;ionnl Supplei:t1entary Procedures in PHrt I; Rules of t~c l\'i~ o.nd 
Air ITraffic ,services and ,Search and Rescue al)plicable in the IhT HeGion be 
amended ns S110\'!ll in the Appendix to this part of the Report. 

1.3:2.9 Taking into account the time frame :for the further processing of the proposed 
amendments, and recognizing the desirability of early application of the procedures 
following approval by Council of the proposed amendnients; the Meeting recommended 21 April 
1977 as the common AIRAd date on which the amerided procedures should be made ~pplicable. 

RECOMMENDATION 1.3/2: APPLICABILITY DATE FOR THE AMENDED NAT RAC PROCEDURES 

That the NAT RAC SUFPs contained in the Appendix to this part of the Report 
be made applicable on the AIRAC date of 21 April 1977. 
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1.'3:3 APPLICATION OF COMPOSITE SEPARATION IN THE NAT REGION 

1.3:3.1 Taking account of the discussion on this subject under Agenda Item 1.2, ~he 
Heeting exarr.ined the continuing validity of Recommendation 10/5 of the Fifth NAT . 
RAN Meeting (1970) which specified: 

"That provider States concerned with the application of composite separation 
within the organized track system of the NAT Region, prior to the application 
of such separation take necessary action to ensure that: 

a) radar coverage is provided in those parts of the entry/exit areas 
where composite separation is applied; 

b) the navigation guidance in the exit/entry areas is such that aircraft 
can navigate accurately along the routes assigned to them; 

c) the entry/exit procedures in the transition areas to and from the 
oceanic areas provide for an orderly transition between the fixed 
continental ATS route network and the organized track structure." 

This Recommendation was approved by the ANC without comment. 

1.3:3.2 In the discussion, the following points were made in support of proposals for 
amending therequirements'in NAT V Recommendation 10/5 a) and b): 

a) experience gained with the use of composite separation had shown that 
local conditions had a significant influence on this matter and could allow 
the application of a variety of procedures, not all of them presupposing 
the existence of radar coverage as an essential feature; 

b) a significant factor for determining· the need for radar coverage were 
traffic density and complexity of traffic; 

c) in some areas the extension of radar coverage to include the exit/entry 
points of-the oceanic-controlled airspace would result in prohibitive 
costs, if technically feasible at all; 

d) the current and planned radar coverage would permit to ensure that aircraft 
would riavigate along the correct track tOvlards the entry point, and 111i th 
the required ' lateral spacing, \vhen leaving the area of radar coverage; 

e) the navigational performance of the majority of aircraft has greatly 
improved in terms of accuracy and will continue to do so, enabling 
aircraft to navigate accurately along the assi.3necl tra.c 1.: while operating 
in those exit/entr;y areas which are outside of radar) coverage; 



f) the:o.i. ecific lEmd bas,,:,d nJ.';j ~.:'..c~ ti::;~I. a..U';=3 required to satisfy the need for 
navigational ::Guidance \}I)uld continue to '00 identified in the Regional 
Air :bvigation Flan publicatio:l in accol'dance ',dth the "statement of basic 
operational requirements and IJlanning criteria" for the NAT Hegion; 

g) the introduction of Hinimum Navigation Performance Specifications would 
enhance significantly the overall navigational accuracy of aircraft 
operating in the ~JAT Region, particularly in the exit/entry areas of the 
organized track system. 

1.3:3.3 HOi'lever, I~"ALl'.\ stro"1:;1~' insi3ted thiN; the requireri1ent for radar coverage and 
navica tion <~;uidc.nce, lr:.id do,!n il1 a) and b) . of Recommendation 10/5 of the :;Tifth IJA'J: IU\il 
Eecting, \'Jere a prere,~uisite for the application of composite separation in these areas. 
It felt that tl:ey '-Jere essenti2.l s8..£ec;uards and should therefore be retained. 

1.3:3.4 Regarding the question how far inland the transition areas should or could 
extend, the Meeting recognized that this depended largely on the local circumstances~ and 
that various factors had to b~ taken into account. It was agreed however, that in the 
interpretation of the term "transition area", a rather liberal approach \.,ras acceptable. 

1.3:3.5 In the li:~ht of these discussions, and notingIFALPAls position, the Ueetinc 
(l"'reed tllO.t there uns no Heed. to retnin the :1ecommendation in b), C"~Ed that some r:1odifico.tions 
'c~ theloQd-in :"X:'.rt 2.11(: to a) of :: •. :.2 'J ~1ecor:1r:J.enclo.tionD 10/5 .3hou1d ~)e r.lade. 

RECOl'-!NENDATIml 1.3/3- APPLICATION OF COIIPOSITE 3:2FARATION 1M THE HAT REGION 

That provider States concerned vlith the application of composite separation 
within the organized track system of the NAT Region take necessary measures 
to ensure that: 

a) radar coverage is provided in those parts of the entry/exit areas where 
composite separation is applied and where the density and complexity of 
air traffic are such that radar coverage must be considered an essential 
prerequisite; 

b) the entry/exit procedures in the transition areas to and from the oceanic 
airspace provide for an orderly transition between the fixed continental 
ATS route network and the organized track structure. 

Note: This Recommendation supersedes NA'l' V Recommendation 10/5. 

1.3:4 FO.3SIBLE FURTHER REDUCTION OF LONGITUDINAL SEPARATION MINIMA 

1.3:4.1 The Heeting had before it a proposal aimed at further reduction of the 
+ongi tudinal separation minima currently specified in paragraph 1.2.1.4 a) of Doc 7030~. 
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This proposal was based on the following assumptions: 

a) turbojet aircraft using the Mach number technique and followin,:; the same 
track at the same level within a time envelope of 20 minutes would 
encounter wind and temperature conditions which are similar; 

b) reported times and positions over entry/exit points are reasonably correct; 

c) time keeping in the air and on the ground corresponds and is accurate within 
specified tolerances; 

d) navigation accuracy is ~dequate and conforms to MNPS; 

e) the mathematical model used for the development of H~TPS verifies that 
the proposed reduction in longitudinal separation can be achieved without 
requiring a consequential adjustment of lateral separation. 

1.3:4.3 The Meeting, while agreeing in principle with the intent of the proposal, 
felt however that, at present, insufficient data were available in respect of the 
accuracy of reports of time and position over significant points along tracks by 
subsonic aircraft. It therefore considered it premature to take specific action regarding 
the reduction of longitudinal separation in the NAT Region and it was felt that further 
studies on this subject were required to confirm the assumptions on which the proposal 
by lATA was based. In this respect it was particularly important to obtain additional 
and reliable data on the accurR.cy with which R.ircraft are able to make good times over 
reporting points. 

RECOHMENDATION 1.3/4 - P033IBLE APPLICATION OF REDUCED LONGITUDINAL SEPARATION IN 
THE NAT REGION 

That 

a) States and International Organizations concerned pursue studies aimed at 
a possible reduction of longitudinal separation in those parts of the NAT 
Region where aircraft will be required to meet Minimum Navigation Performance 
Specifications; 

b) as a first step, Canad~Ireland and United Kingdom organize a data collection 
to study the progress of flights along tracks; 

c) the NAT/SPG examine the results of this survey and,p.n the light of 
the results of this survey and other relevant information which may have 
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been made availa.ble, make appropriaGe proposals for fur'tIler act,:i.en to .. b _ 
Gaken in re::;pect. of lihe possible reduction of longitudinal separo.tion,~·~:"-.·l 
the NAT Rep;i.on. .. .r: .111b 

:-<. on'! j 
1. ?:4.4 In the context of the proposal aimed at the possible reduction of longitudi-na-l:: 
sei:ar[',tior~ r!!inima betViee!l aircraft applying the l1ach number technique, emphasis was placed; . 
on the need for the pilot to be able to operationally determine and maintain the true Bach 
number in order to ccdhere to the cleared l·iach number wi thin the tolerances stated in the 
application of the Bach number technique (:!:. 0.01 Mach). It 1,r.[asnoted that Annex 6 covered 
the requirement for all turbo,iet aeroplanes with speed limitations.expressed in terms of 
I;lachhumber, to 't)e equipped \-/i th a 1·1ach number indicator.\vhilst the above: Standard did 
not preclude the use of the~irsFeedindicator to derive the Hach number ,for ATe purposes, 
it \'las nevertheless important that the design, calibration and maintenance of the Nach 
number ind.icator should be such that the pilot could use the instrument \fJith confidence. 

1.3:4.5 The Heeting noted that, de.spite recommendations from the 6th AN Conference 
(1969), the Special HAT RAN Me~ting ('1965·), and the Asj;a/PAC RAN Meeting (1973) on the 
subject, no progress had been made on the development of approved international 
standards. Strong views were expressed that appropriate provisions \vere required covering 
the }!cich number indicator, and that ~)tates who had developed draft specifications on the 
subject should b~ requested to provide ICAO with appropriate material. 

n~CON1.fSHDATIOH 1 •. 3/5 - DEVELOPMEN.C OF SPECIFICATIONS FOR MACH NUMBER INDICATORS 

That ICAO,; bas.ed on material provided by States able to do so, develop, 
as a matt.er of urgency,. specifications :t'or: 

a) the J~~3i -:-ed cri teri.;:l. f:)!.' tl:..-: preaentation of the information on the Mach 
number and specific standards of accuracy and reliability within given 
tolerances; and 

b) the cali ')ro. :lon anJ laintenance of Mach number indicators which would meet 
the operational requirement for aircraft to adhere to the Bach number 
approved by A~C \"Jithin the specifierl tolerance of :!:. 0.01. 

ABILITY OF OC:SAIH·::: AREA. ~()II1'ROL 8ENTH~~3. (OACs) TO BEET PLMWED OR RE(~U~s':rDD 
nOD?":::':) .~I.~m/OR ?LIGH'l' L~V'::::LS FOR or:=:aATIO:.lS nr 'rH~ NAT REGIOn 

1.3:5.1 The Heeting noted that Canada, Fortugal, the United Kingdom and the USA, 
fol1m/ine; a conclusi::>n of the HAT/JFG reached at its 12th l1eeting, had undertaken 
a data c:)llection ou actual traffic' in the NAT Recion during a representative period 
(15-~1 July 19'16) in:..-r:~ or tc obtain .9,Zl inclic3.ti:,.:l of the extent to l,·,hich the ATG system 
Has able to meet the intentionR of operators and to what extent and degree ATC was obliged, 
for air traffic control reasons, to issue cle~rancea not meeting operators' intentions. 
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1.3:5.2 The need for undertaking this data collection arose from the recognition of 
difficulties experienced by OACs to accommodate flights conducted in the HAT rtegion along 
tracks vlhich do not follow the major East~\"Jest flow of traffic. In order to explore all 
possible measures for resolving this problem, it was considered indispensable to obtain 
first a reasonably representative indica.tion of the magnitude of the problem. 

1.3:5.3 The results of' the data collection exercise conducted by Canada, Portugal, 
the United Kingdom and the USA were examined and discussed by the Neetine. It was noted 
that one oceanic control centre was able to clear 91.3% of the flights eitllcr, as requested 
or 'vi thin the specified tolerances of .:!:. 60NH of the required track and/or ±. 2000ft of the 
requested level. For the other tnree centres the percentag~s were 72.2%, 74.2% 
and 7Wo. 

~------~~-

---......,.., ....... "'-"--=. --

1.3:5.4 The M;efingwas-Q! the op~n~on that implementation of the various procedures 
considered under Agenda Items 1.2 and.l.3, particularly t,he introduction of NNPS and 
reduced lateral.and longitudinal separation minima, would significantly improve the 
situation and make it possible for OACs to clear a considerably higher percentage of the 
flights as planned or requested. The Heeting also noted that 'states concerned had agreed 
to pursue their studies of the problems posed by traffic in the NAT Region "'hich crosses 
the main East-I,Jest flow of air traffic in that Region 1,li th a vie,', to resolve, to the 
extent possible, the difficulties currently experienced by operators as well as ATe. 

1.3:5.5 Noting that this problem continues to receive the attention of the States and 
International Organizations represented in the NAT/SPG, it was agreed that no action was 
required by the Meeting. 
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Apjiendix to the Report on Agenda Item 1.3 

AMENDMENTS TO THE NAT RAC SUFFS 

Note: The following amendments refer to Doc 7030 as 
amended by Amendment No. 138 

~ the NAT RAC S:UPPs as follO\'/8: 

1. In section "1.1 - Lateral separation", . , 
add a new sub-paragraph at an, appropriate place to read: 

"60 nautical miles between SST aircraft operating at or 
above FL450;" 

2. In section "1.2 - Longi,tudinal separation" 

a) add a new sub-paragraph at ~n appropriate place to read: 

"10 minutes between SST aircraft in supersonic flight 
provided that: 

i) both ~ircraft are in level ,flight at the. same Mach 
number or the aircraft are of the same type. and are 
both operating in cruise climb; 

ii) the aircraft concerned have reported over the same 
entry point into the ocean:i,c controlled airspace with 
a time interval of at least 12 minutes and follow the 
same or continuously diverging tracks until another 
form of separation is established. 

Note: An ATe clearance authorizing cthe commencement of the 
deceleration/descent phase o_f the flight of the 
aircraft concerned may be issued while the .above 
separation minimum is being applied .• 

This separation minimum may also be applied between SST 
aircraft which have not reported over the same entry point 
into oceanic controlled airspace (but comply with all other 
provisions) provided their respective entry points, as 

1.3-9 
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well as the point from which they either follow the same 
track or start following continuously diverging tracks, 
are located within the radar coverage of the controlling ATe 
unit and it is therefore possible, by radar monitoring, to 
ensure that the appropriate time interval will exist between 
the aircraft concerned, at the time they start to follow 
the same or continuously diverging tracks."; 

b) add a new sub-paragraph at an appropriate place to read: 

"15 minutes between SST aircraft in supersonic flight but 
not covered by a) above" 

c) amend sub-paragraphsl.2.1 4) a) i) and ii) to read: 

"15 minutes between turbojet aircraft provided that the 
Mach number technique is applied and ...................................................... 
•••••• -e ••••••••••••••••••••••••••••••••••••••••••••••• 

d) amend sub-paragraph 1.2.1 4) b) i) to read: 

"i) turbojet aircraft not covered by a) above;" 

e) delete in sub-paragraph 1.2.1 ~b) all text following 
sub-paragraph 1.2.1 4) b) ii); 

f) delete sub-paragraph 1.2.1 4) c) i) in toto; 

g) amend sub-paragraph 1.2.2 1) to read: 

"1) within controlled airspace;" ; 

3. a) add a new section "Vertical separation"at an appropriate 
place; 

b) add in the new section anew sub-paragraph 
tc>read: 

" 

"Above FL450, vertical separation between SST aircraft, and 
between SST aircraft and any other aircraft, shall be 
considered to exist if the flight levels of the two aircraft 
differ by at least 4000 ft." 
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4. In section "3.4 Contents of clearances" 

5. 

6. 

a) amend sub-paragraphs 3.4.1.1 and 3.4.1.2 to read: 

"3.4.1.1 I,Vhen an abbreviated clearance is issued it shall include: 

1) cleared track specified by the track code; 

2) cleared flight level(s); 

3) cleared Mach n~mber (if required); 

4) if the aircraft is designated to report meteorological 
information in flight "SEND MET REPORTS."; 

3.4.1.2 On receipt of an abbreviated clearance, the pilot shall 
read back the contents of the clearance message. In 
addition the pilot of a subsonic aircraft shall read 
back full details of the track specified by the code 
letter."; 

b) add in sub-paragraph 3.4.3 in the second line the word "subsonic" 
between the words "to" and "turbojet". 

In 

a) 

a) 

b) 

section "3.5 Establishment and use of organized tracks" 

amend 

"3.5 

add, 

add, 

the section ti tle to read: 

Establishment and use of organized tracks for subsonic 
air traffic" • 

at an appropriate place, a new section: 

"Establishment and use of or Eiani zed tracks for 
SST'oEerations. II. , 

in the new section a new ~ul:>-paragraph : 

"\IJl1ere appropriate, an organized track system may be 
promulgated for SST operations., \Vhen promulgating such an 
OTS the requirements for position reporting and the 
applicability of abbreviated position reports shall be 
included.". 
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7. In section "4.3 Contents of position reports" 

a) amend paragraph 4.3.1 to read: 

"4.3.1 Position 

4.3.1.1 Except as provided in 4.3.1.2, position shall, for 
flights outside the ATS route network, be expressed 
in terms of latitude and longitude. For flights 
whose tracks are predominantly East or West, latitude 
shall be expressed in degrees and minutes, longitude 
in degrees only. For flights whose tracks are 
predominantly North or South, latitude shall be 
expressed in degrees only, longitude in degrees 
and minutes. 

4.3.1.2 Aircraft operating in the organized track system for 
SST operations may report their positions by reference 
to the track code with the longitude of the reporting 
point." 

b) amend sub-paragraph 4.3.2.2 to read: 

"4.3.2.2 If the estimated time for the next position last 
reported to ATC is found to be in error by 3 minutes 
or more for supersonic aircraft, or 5 minutes or 
more for subsonic aircraft, a revised estimate 
shall be transmitted to the ATS unit concerned, as 
soon as possible."; 

c) add, at an appropriate place, a new paragraph: 

"Level 

Aircraft cleared for cruise climb shall report their 
level to the nearest 100 ft. 

Note: Levels so reported,e.~554, may not necessarily 
be flight levels as defined in PANS/OPS Part III, 
paragraph 1.1.1.1.1"; 

d) add, in paragraph 4.3.4, the following new sub-paragraphs: 

"4.3.4.2 When operating in an organized track system for SST aircraft, 
position reports may be abbreviated as notified by the 
appropriate ATS authority concerned. 

U..3.U..3 d.bbreyiated !,osition reports for ~ST Rircr.::lft Rh.qll consist 
of aircraft identification, position and time only.". 
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8. ~ section "5. Special procedures for in-flight contingencies" as 
follows: 

':"5. SPECIAL' PROCEUURES FOR IN-FLIGHT CON'rINGEnCIES' 

5.1 The following-procedures areintel1ded +or guidance only. 

1.3-13 

Alt'hoilgh a11 POSEJi bl'e contingenciea cannot be covered, 
they provide for such cases as inability to maintain 

. assigned level dlie'to weather, aircraft performance, 
p'ressurisation failure 'and probiems associated with high 
l'evelaupersonic flight. ,They are applicable primarily when 
ra'pid 'desc~nt, . ttirn"':back Or,' both, are' required. The pilot t s 

, ,: jud'gement snail' deterni'ine the ,sequence'"f actions taken, 
having -regard ''to''the'-specific ,cirdumstances. 

'5.2, Q'eneral Procedures-

The following general. procedures apply ,to both subsonic 
and superson~c transport aircraft. 

5.2~1 ·If·an aircraft is unable to continue tlight in accordance 
with its ATC clearance"a revised clearance shall, whenever 
possible, be obtained prior to initiati~g any action, using 
the radiotelephony distress or urgEtDcy signal as appropria te. 

5.2.2 If prior clearance cannot be obtained, an ArrC clearance shall 
beobtaineda:i the ea'rliest possible' ·time- and, in the mean­
time', the aircraft shall broadcast its position (including 
the Track Code, if appropriate) and intentions, on frequency 
121.·5 MHz at suitable intervals ~u:ntil ATC clearance is 
received. 

, J, 

Specialproc.edures:~c!.F_,.E~ubs£!1ic aircraft 

Initial actio:q 

If unable to comply wi.ththe prOVlBlons of 5.2.1, the aircraft 
should leave its assigned track by turning 90 0 to the right 
or left whenever this is possible. The direction of ~he 
turn should be determined by the position of the aircraft 
relative to any org-dnized track system, e.g. whether the 

. aircraft is outside,' at. the 'edge of,' or within the 
sYstem, whether compos'i te aepara tion is used, the levels 
alloeated to adjacent tracks and, if appropriate, terrain 
clearance. 
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5.4 

5.4.1 

5.4.1.1 
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subsequent· action 

An aircraft able to maintain ita assigned level should, 
nevertheless, climb or descend 150m (500ft) while 
acquiring and maintaining in either dir.ection a track 
laterally separated by 30NM from its assigned track. 

An aircraft not able to maintain i.ta assigned level 
should start its -de-scent while turning to acquire and 
maintain in either direction a track laterally separated 
by 30NM from its assigned trac,k. For subsequent level 
flight, a level should be f$slected which di£i'ers by 
150m (500ft) from those normally used. 

Special pro~edures for supersonic transport aircraft 

Turn-back Procedures 

If a supersonic transport aircraft is unable to continue 
flight to its destination and a reversal of track is nccGssary, 
it should: 

1) When operating on an outer track of a mul ti -t.rack sys t~r.:l.t 
turn away from the adjacent track; 

2) When operating on a random track or on an inner track of a 
multi-track system, tU1~ either left or right as follows: 

a) if the turn is to be made to the right, the aircraft 
should attain a position 30nH to the left oJ' t.he 
assigned track and then tuxn t.o the right onto its 
reciprocal heading, at th egrea test prnc tical ru to of 
turn; 

b) if the turn is to be made to the left, the aircraft 
should .attain a position 30lITvl to the right of the 
assigned track and then turn to the left ontt.} its 
recipro~al 'heading, at the greatest practical :rate 
of turn; 

3) While executing the turn-back, the aircraft should lODe 
height so that it will be at'lEl<lst 6000ft belo',l thc! 1(;",;,,~J. 
at which turn-back was started, by the time the turn-back 
is completed; 

4) When turn-back i::l completod f h('ading should bo ncljuGtcd to 
maintain a lateral uispl.:lcernont of 30NH from tlJ e orj t;j.l!al 
tI.'tlck in the rc ... ·c:l'~JG dil"Gcti.OJl, if PSJ}]~;ible Il:Dl.n"L~)Hl.1n{~ 

the fliGht level attainod 011 compJ.etion of the turn. 
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5.4.2 Emergency descent 

5.4.2.1 A supersonic transport aircraft compelled to make a rapid descent, 
whether continuing to destination or turning back, should, if' its 
descent will conflict with an organized track system for subsonic 
air traffic: 

5.4.2.2 

1) proceed to a point mid-way between a convenient pair of 
subsonic tracks, prior to entering that track system; 

'-

2) while descending between FL450 and FL280, maintain a tFack 
which is mid-way between and parallel with the subsonic tracks; 

3) after passing through ~L280, proceed in accordance with the 
relevant provisions .for subsonic aircraft in 5.3. 

The pilot of a supersonic transport aircraf't which, during any period 
of' its flight-,is likely to operate in the vicinity of an organized 
track system for subsonic air traffic, shall be in possession of 
detailed information regarding that system as it is in operation during 
the period Df his flight. 

9. Delete the reference to nS~drestr!1Sm (south of 70oN)" in the following 
sub-paras: 

a~ 3.1.3~1 L} 
b~ 3,,1.4.1 
c) 3.4.3 1) 

and ~end the text accordingly. 

10. a) Number the added new_paragraphs as appropriatej and 

b) re-number existing paragraphs accordingly. 
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Agenda Item 2: Airspace organization 

2.1 

2.1.1 

IN'rRODUCTION 

Under this Item, the Meeting discussed the following three subjects: 

a) 

b) 

c) 

a proposal by Canada and by Denmark and Iceland to make .changes to the 
alignment of the boundaries between FIRs Gander Oceanic, Edmonton, Reykjavik 
and Sondrestrom; 

specific requirements regarding ATS messages and their automated 
exchange between Oceanic area control centres; and 

measures required to cater for contingencies affecting the operation of 
the air navigation system in the NA'r Region. 

2.2 CHANGES TO THE BOUNDARIES BETWEEN FIRs GANDER OCEANIC, EDMONTON , REYKJAVIK AND 
SONDRESTROM 

2.2.1 The Meeting was presented with a proposal by Canada containing changes to the 
alignment of the Gander Oceanic FIR boundary. This proposal was made in order to eliminate 
certain co-ordination difficulties between Gander Oceanic ACC and Edmonton ACC on those 
occasions when the orientation of the organized track system was such that flights were 
subsequently operating through the area covered by the proposal. 

2.2.2 When considering this proposal, the Delegate from Denmark, supported by Iceland, 
made a fUrther proposal to simplify the alignment of the western boundary of the· Reykjavik, 
Sondrestrom and Gander Oceanic FIRs. 

2.2.3 In view of the fact that these proposals were expected to resolve a number of 
ATC problems, at at the same time, improve the conduct of flight operations in the area 
in question, the Meeting accepted the proposals. 

RECOMMENDATION 2/1 - CHANGES TO THE BOUNDARIES OF FIRs GANDER OCEANIC, EDMONTON, REYKJAVIK 
AND SONDRESTROM 

That 

a) the common boundary· between FIRs Gander Oceanic and Edmonton between 6400N 
6300W and 6530N 5839Wbe re-aligned so as to extend from 6400N 6300W to 6500N 
6000w thence along 6500N to the point of intersection of this parallel of 
latitude with the Western boundary of Sondrestrom!Reykjavik FIRs; 

b) the common boundary between FIRs Edmonton and Sondrestrom/Reykjavik south 
of 7600N 7600w be realigned so as to extend in a straight line from 7600N 
7600w to 6500N 5745W (i.e. the point of intersection of parallel 6500N with 
the Western boundary of FIRs Sondrestrom/Reykjavik, mentioned in a) above). 



~~2~. __________ ~ ____ ~ ____ ~ ____ 2 __ -__ R~e~p~o~r~t_·_o_n __ A~g~;e_n_d_a __ I_t_e_m __ 2 __ ~ __________________________ __ 

2.3 REQUIREMENTS FOR ATS MESSAGE FORMATS IN AN AUTOMA'rED DATA EXCHANGEBEt'WEEN 
OCEANIC ACCs IN THE NAT REGION 

2.3.1 In a paper presented by the United Kingdom, the Meeting was informed that 
preliminary discussions held between those Administrations responsible for the operation 
of Oceanic ACCs in the NAT Region and planning the implementation of an automated exchange 
of ATS tnessages" between OACs and OACs andassociatect 8,i r-groundcommunication stations had 
found that there existed a 'number of special requirements regarding t,he content and format 
of sUCh messages which were neither covered by the existing provisions in the PANS-RAC nor 
by the amendments made to these provisions by the recent 9th AN Conference under its Agenda 
Item 5. 

2.3.2 At the same time, it was however pointed out that the above was, at this time, 
only the re'sult, of a preliminary review of the problems likely to be encount erect with the 
introduction of new automatic data 'processing systems between Oceanic ACCs and therefore 
required further, more detailed study of technical projects by States concerned to meet the 
requ.iremen,ts of then9wsystems. It was nqt yet possible to establish, with any degree of 
certainty, whether the expected specific requirements were of such a nature that they 
required coverage in the world-wide provisions regarding ATS messages or whether, because 
of their local nature, they required simply the developmen,t of appropriate regional 
procedures, supplementarY,to those in effect at the time these provisions ,needed to be 

formulated. 

2.3.3 In view of this situation, and having noted tha~ it could be expected that, in 
accordance with a recommendation made to this effect by the 9th AN Conference, further 
studies would be conducted,. within IeAO and within theNJ).T/SPG, theMeeti~g agreed that, 
States concerned with this matter should keep ICAO posted on,any developmeI1ts .in this 
field, through appropriate channels, so that the problems raised could .be covered in due,· 
time either by appropriate world-wide provisions or regional supplementary procedures. ' 

RECOMMENDATION 2/?- PROBLE;MS REGARDING ATS MESSAG~S AND 'THEIR AUTOMATED ExCHANGE BETWEEN 

. i, 

OCEANIC AREA CONTROL CENTRES, 

Th~~, 

a) States undertake studies on the question of the automated exchange of ATS 
messages between Oceanic area control centres, and keep ICAO informed, 
through appropriate channels, of any problems encountered so as to permit 
timely development of appropriate prov~siQnsin<;:;luding a decision whether 

, such provi,sions. ne~d to, b~ inclu,ded in the world-wide material on thi s 
subject .or whether they could~ more al'Pr,qpriatery, be covered by regional 
supplem~ntary proce~ures; and . 

b) . to,the, ~tent possible, "the. NAT/S~G be used to advatlce and co-ordinate such 
" stUdies • 
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2.4 CONTINGENCY PLANNING IN THE NAT REGION 

2.4.1 The Meeting noted that pursuant to Assembly Hesolution A21-21, Appendix N, 
Associated Practice 3, States were encouraged to undertake contingency planning regarding 
the provision of air traffic services over the high seas. In addition, the Meeting noted 
that some recent events in the NAT Region had indicated that such action was extremely 
useful, although in one regrettable instance the lack of timely notice of withdrawal of 
service had initially negated the value of the advance planning. -The view was expressed 
that inadequate notice not only prevents the timely implementation of contingency plans 
but in extreme cases can pose a real threat to the safety of aircraft and their passengers. 

"-
2.4.2 In view of this situation, the Meeting made a brief review of problems encountered 
and possible action likely to assist in overcoming them, taking into account the results of 
discussions which had recently taken place at the 12th Meeting of theNAT/SPG on the same 
subject. 

2.4.3 After discussion, the Meeting came to the conclusion that, because circumstances 
relevant to this matter varied considerably from States to State, it would be unrealistic 
to develop hard and fast rules as situations were likely to change from case -to case, both 
as regards the operational and other a.spects involved. It felt, however, that it would be 
worthwhile undertaking further exploratory work in this field and encouraging States, 
faced with a particular contingency situation, to take measures, permitting the users to 
obtain reliable up-to-date information on the latest stage of developments so that they 
could take corresponding compensatory action. 

2.4.4 The Meeting therefore agreed that: 

a) ICAO should hold exploratory talks on the subject of the continued provlslon 
of a.ir navigation services over the high seas with representative Inter­
na.tional Organizations such as lATA, IFALPA and IFATCA towards reaching 
agreement on preventing any hazards and disruptions Which might result from 
the withdrawal of such services due to domestic industrial action; 

b) in conducting such talks it should also be explored whether it would be 
possible to reach agreement on a minimum period of time which should be 
observed before any part of the air navigation system would be withdrawn 
from service because of industrial action; 

NOTE: It was also hoped that any agreement reached on the above question 
could be recommended for application by the parties concerned in 
purely national industrial action. 

c) States faced with the withdrawal from service of any part of the air naviga­
tion system provided by them should establish, if practicable, a central 
agency capable of providing, on a 24-hour basis, up-to-date information on 
the situation until the system has returned to normal operation. 
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RECOMMENDATION 2/3 - CONTINUED PROVISION OF SAFE AIR NAVIGATION SERVIC~S OVER THE HIGH 
SEAS 

That ICAO, together with appropriate Internationa.l Organizations, undertake 
exploratory discussions aimed at the development of principles ensuring the 
continuing safe operation of air navigation services over the high seas in 
cases where personnel, engaged in providing these services, may De involved 
in industrial action. 

RECOMMENDATION 2/4 - ADVANCE NOTICE REGARDING THE INTENDEDWIrHDRAWAL OF AIR NAVIGATION 
SERVICES DUE TO INDUSTRIAL ACTION 

That, .when undertaking work in accordance with Recommenda.tion 2/3, efforts be 
made to .obtain agreement between parties representing the industrial interests 
of personnel engaged in the provision of air navigation services for an adequate 
period of advance notice whenever they plan to reduce or stop the provision of 
part or all of those services. 

RECOMMENDATION 2/5 - PROVISION OF INFORMA'fION ON DEVELOPMENTS, REGARDING THE OPERATION OF 
THE AIR NAVIGATION SYSTEM IN CONTINGENCY CASES 

That States 

a) faced with the withdrawal from service of any part of the air navigation 
system provided by them establish, if practicable, a central agency capable 
of providing, on a 24-hour basis, up-to-date information on the situation 
until the system has returned to normal operation; and 

b), ,inform recognized Organi~ationsrepresenting user interests of the manner 
in which an agency, so established, will operate. 

2.4.5 With regard to the anticipated preparation ofspecificcon'.;l.ngency plans cover­
ing the unavailability of parts or all of a given air navigation system, the Meeting noted 
that, in the past., occasions whe.re such contingency planning would have, been required had 
varied not on:ly in, ,scope but, in some cases, it also involved'certain non-technical and 
outright politic~l aspects. It had therefore not been possible to detect a common 
denominator as to the level of co-ordination or the extent of planning which might 
reasonably be required. Nevertheless, the Meeting hoped that, should future needs for 
contingen.cy planningarise,States concerned would use their best judgement 'in determining 
the nec,essarylevel of co-ordination as well as its .. extent. 
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Agenda Item 3: Aeronautical fixed telecommunications services 

General Irote It was noted that a number of recommended CGN circuits and facilities 
in the NAT Region were currently supported by links provided free of 
charge or at reduced cost and that the action to be taken by ICAO if and 
when the conditions regarding the provlslon of those links were changed 
would be reviewed at that time in the light of all relevant factors. 

ATS DnmCT SFE~CH CIRCUITS 

3.1 The Heeting noted that the basic A~S requirement was for provlslon of 
telecommunication facilities giving direct speech communication capability. It also 
noted that Annex 11, Chapter 6 paragraph 6.2.2.1.2 did not require the availability of 
direct circuits provided that speech communication could normally be established within 
approximately fifteen seconds. It was therefore agreed that, unless the load on one 
of the component circuits was so high as to preclude it, through-switching of two circuits 
at a centre common to them could be accepted. In many cases this would lead to a more 
cost-effective arrangement, whilst at the same time adequately satisfying the ATS 
requirement. 

3.2 Application of the foregoing concept wa,s considered relevant in the case 
of the A,TS requirement for direct speech capability between! 

a) New "fork..Santa 11a.ria; 

b) Gander-Santa ~aria; and 

c) San Juan-Santa Maria. 

The firstbf these speech links was currently provided by HF radiotelephony, but the 
speech quality was often poor. '1'0 provide independent good-quality direct circuits 
could require three se~rate HF radio or satellite circuits from Santa Maria, which 
would clearly be unreasonably expensive in -view of the low speech loadings normally 
experienced. It \'1as agreed that it appeared more logical, when Santa Maria had satellite 
capability~ to provide, for example, one speech circuit via satellite New York-Santa 
Haria, with through-switching arrangements at New York permitting connexion to that 
circuit, as required, of the landline speech circuits either from ~ander or from San Juan. 
Noting that Canada and Portugal had started installation .of a direct HF radiote1epnon-y 
circuit Gander-Santa Maria, it was nevertheless agreed that the three States concerned 
sh~uld consult on more cost-effective solutions. 

RECOMHENDATION 3/1 - DIRECT ATS 3PEECH CAPABILITY FROM SANTA HARIA TO 
NEW YORK, GANDER AND SAN JUAN 

-That Canada, Portugal and the USA perform a joint study to establish 
the most cost-effectiv~ means, taking into account foreseen traffic 
loadings, for providing adequate direct ATS speecn capability between 
Santa Maria, on the .{)ne hand, and Gander, New-York and San JUan, on the 
other hand, with a view to proposing a corresponding amendment to the 
NAT Regi~nal Plan. 
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3.2.1 The Heeting noted, in the sallle context, that Portugal and the USA, pending 
agreement on, and installation of, revised arrangements, would give attention to improving 
speech quality between New York, 3anta Maria and SanJuan, and, in 'particular to allevia­
ting reported delays in the establishment of c'ontact between Banta Maria and San Juan. 

3.2.2 'rhe Heating was informed of serious difficulties arising from inadequate speech 
quality on the radiotelephonyAT3 speech circuit used for co-ordination between the 
Shanwick (Prestwick) and santa Haria Oceanic ACCs. It noted with appreciation the 
declared ihtehtion of th@ Portugues~ and United Kingdom Administrations to continue with 
implementation of the conversion of the United Kingdom-Lisboa radio link to cable at as 
early .u ,ciate as possible. ' , 

RECOHHENbATIS>N ,3/2 ',;. IMPROVEr,1ZNT OF THE ATS SPEECH CIRCUIT PRESTWICK-SANTA HARIA 

That therecbmmendedmode of operation of thePreshvick-Lisboa segment of the 
Prestwick-8a!l.ta Maria ATS speech circuit be land line teleph,ony. 

3.3 The Meeting agreed that 'the cu~rent'NAT 'Regional Plan PUblication needed some 
modification to provide a better presentation of the requirements, and decided that" 
this could best be done by adding a tabulation to the Chart of AT3 speech capability 
presently given in the Plail Publicati'on. A 'suggested table is showriat Appe'ndix A to 
this part of the Report.' 

,.4 As regards the requirement for direct speech capability 'between Reykjavik 
and StaVanger, it was agreed tha.t the current compromise relay arrangements at, Prestwick 
coUld be tolerated in the near future. The speech traffic loading was l'ight between 
Norway and Iceland. Noting, however, that in the longer term the United Kingdom planned 
to modernize the s\'litching arrangements at Prestwick,'tl1e Meet:ing ~!ons'idered that the 
original:recommendation to provide thr0tlg,h-switching at Prestwick of theStavanger­
Prestwick,' and Presh!iek~l~eykjavik slJeeeh cireui ts 3liould, co r.~GinL!,'incc1 ~The ;Uni teu 

,.<,~, .. Ki,ngdQmwa,s also reported 'tope await,ing 'intern'at'iomilagreernent".o~'s~me ~witching system' 
suitable ror use' on intermitional leased teiephone -c'ircu1ts. The Meeliing agreed t'h~t the'se 
m~tte:rs' sho~dbe pu,rsued 'indue course.' ,-

RECOMMENDAtION '3/3 - ~tKJAVIK~STAVA~GER DIRECT AT~ SPEECH CApABILITY, "'.r 

-Tha.t, a~su~h time 'as the plans for the new switching arrange'me~ts at 
, Frestwfck have been final:lzed, Icelanq., Norway'~rid the,U~ited Kingdo'm 

'co-o:rCtinate arrangements for through-switching at, Prestwick ,pf the, ' . 
Stavang ~r-Prec;tl'!icl~ and Prest',d_cl~~~eyl~jLlVil~ "'''~,',~J ~I~e~di'eir8~i t'c;. 

Comment: See also Recommendation 3/5 below regarding switching!3ystems. 
, 

3.5 It Was agreed that there was a need to include in the Plan means to provide 
direct ATS speech capability bet\~eeri, Edm6nton' ACC,Spndre Strp1l1fjord FIC' and' Reykjavik 
ACe. 

-" ~ 
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HECC1TItSNDf-l.TIon 3/4 - EDr:ONTOl'I-S¢I'IDR.G JTR¢l'IFJCIID-REYKJA\T;r;KPIRZcrr AT3 SPEECH CAPABILI'rY 
. , 

That the NAT Plan be amended by adJing the r'equirerne·nt to provide direct 
AT3 speecl'L cnpabili ty between: 

a) Edmonton-S~ndre Strpmfjord; 

b) Edmonton-Reykjavik (via S~ndre Str~mfjord), 

over a landline quality speech circuit .loining the three locations. 

" 3.6 The Beetinggave some consideration to the v.Jay ATS direct speech capability 
should best '..:le )rovided in the NAT Region in the future. It \'las felt that there would 
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be increC'l..sed use of data exchanGe beb/een NAT centres, and that this would tend to reduce 
the volume of speech comnrunications. Although it was probable that speech communications 
could never be eliminated entirely, it ,.,ras possible that, in the longer term, the volume 
of speecil traffic cOl~ld become quite low. 

3.6.1 Gn grounds of cost, international speech links often used only single circuits 
or common cable routings, which rendered them vulnerable. Even so they were expensive. 
One possib18 solution to this situation appeared to lie in the network connexion of a 
more limited number of circuits. Using through7':switching, this could ,provide an adequate 
and flexible speech network with the necessary in-cegrity at minimum cost. It was recalled 
that the current ICljCAN/SCOTICE cable contracts terminated in 1983. 

3.6.2 The Heeting noted, however, that chere was currently no internationally agreed 
automatic switching and signalling system for use on international leased speech circuits. 
It '-JaS 9.greed that it \'/ould be desirable to elaborate an operational requirement and to 
seek the co-operation of the appropriate Posts and Telegraphs authorities and international 
~Gencie3 in arrivinti at a suitable system. 

R8ccrva"E:;rWATION 3/5 - FUTURE NAT AT3 SPEECH AI{RANGEHENTS 

That NAT States give early consideration to the possible use of a switched 
network of speech circuits in the Region, and to the concurrent need to 
standardize and implement an automatic switchi~g and signalling system on 
that neb-lork, with a view to future discussion and agreement in an appropriate 

.ICAO forum, sufficiently in advance of termination of the current NAT cable 
leases. 

AFTtl CIRCUITS AND A:WS HET CIRCll ITS 

3.7 The Heeting agreed that the current NAT AFTN Plan adequately satisfied present 
requirements. Some simplification andup-datin~ was, hO\vever, required. In accordance 
with ICAO practice, purely national circuits could, in most cases, be deleted from the 
Plan. It was noted that the presentation in the NAT Plan Publication could be improved 
if AFTN circuits and HET circuits were better segregated. A suggested revised table is 
shovm at Appendix J to this part of the Report. It is intended also to differentiate 
between recommended arrangements and implementation details. 
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).8 It \vas noted that tll.ere \.ia's a continuingirtcrease in the A.l!'T~~ traffic between 
London and Hontreal. The two channels (Nos. 3 and 4) on the 3COTICB/ICZCAN cable system 
currently ope'tated at 75 bauds •. It"app~ared that an increase in modulation rate to 100 
bauds should be investigated. ' ' 

RECOHHENDATION 3/6 - MODULATION Ri\.TS 0:;'1 THE LONDON-HONT~AL AFrN CHANNBL.3 

That Canada and the United Kingdom investigate the practicability of 
increasing the modulation rate of the two direct AFTN channels on the 
SCOTICE/ICECAI'l cable system from 75 to 100 bauds and, if feasible, introduce 
the increased rate by bilateral agreement \,lhen operationally required. 

RECOHMENDATION 3/7 - AHENDH3NT3 TO NAT AFTN PLAN 

'That the NAT AFTN Plan be .amended as follows: 

a) Bermuda NAS -Kansas City. ,Delete "NAS". 

b) KansasCity-Lisboa. Delete the 'requlrement for routing via 
Santa'Maria.· 

,c;:) Kan!3as, City-New York, Delete. 

d) Kansas City-Suitland. Delete. 

e) Hontreal-Vanoouver. Delete. 

f) Narssarssuaq -Reykjavik. Delet'e 

g) Reykjavik-Spndre Strpmfjord. Amend the recommended service to read: 
LTT(Eastern segment of channel l'on ICECAN 
cable plus:VHF ~-t'llf.r ~'rederiksdal-Spridre 
Strpmfjord). 

h) Add the requirement' for a circuit Reykjavik-Spndre Strpmfjord on VHF RTT 
with the Note: "To be retained pending achievement of adequate reliability 
of the VHF RTT link Frederiksdal-Spn¢lreStrpmfjord". 

·Comment: ,Thiswas,agree,d to be imple,mentation information, not a Pl&p. 'requirement. 
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3.10 

RECOgr·ENDATIon 3/8 - ArIENm1Jc~NT,3 T() NAT HET CIRCUIT3 PLAn 

That the Plan of MET circuits (AFS) be amended as follows: 

a) -Kansas City-Miami. Delete. 

b) Kansas City-New York. Delete. 

c) Kansas City-San Juan. Delete. '-

d) Kansas City-Santa Maria. Delete. 

e) Kansas City-Lisboa. Delete. 

f) Kansas City-Suitland. Delete. 

g) Kulusuk-Reykjavik. Delete. 

h) Reykjavik-Spndre Strpmfjord. Delete. 

i) ~ the requirement for a circuit Suitland-Lisb~a; (LTT/RTT). 

note: See Appendix B to this Fart of the Report. 

3.11 The Heeting noted that the textual material at pases 3-0-1, 3-0-2 and 3-0-3: 
of Doc 8755 would need to be amended by the Secretariat consequent upon the above 
Recommendations (when approved by Council). It was further noted that the charts at 
pages 3-1-11 and 3-1-12 of Doc 8755 would need to be amended as consequential amendments. 

3.12 The r·leeting agreed that it had become necessary, in the interest of increased 
efficiency, cost-effectiveness, and reduced transit times, that the AFTN centre at 
Reykjavik should be fully automatic. 

RECOHl-LS:'TDATIOH 3/9 - AUTm':ATION OF THE REYKJAVIK A::'TN CENTRE 

That Iceland arrange to replace tll~ torn-tape equipment at the Reykjavik 
AFTN centre by a fully 'automatic AF'TN relay installation. 

3.13 It was noted that, uhilst, y.lithin the NAT Region, no serious ATTN problems 
existed, there Here numerous AFTN problems in contiguous Regions which had an adverse 
impact on the NAT AFTN. Through the pre3ence of Delegates who were Hembers of the A3PENN 
Regional Pl:mnins Group, the Heeting was made aware of ASPENN/3 Recommendation No.7, 
and decided that it should be formally supported. 



3-6 3-'Re'port on Agenda Item 3 

RECOMMENDATION 3/10 - CURRENT AFrN PROBL'~MS 

That means be found to give effect to the intent of ASPENU/3 Recommendation 
No. 7 as soon as possible. 

Note: Relevant extracts from the Report of ASPENN/3, as well as the text of Recommendation 
No.7, are given at Appendix C to this Part of the Report. 

3.14 In "connexion with planning for the future AFTN in the NAT Region, Delegates 
made known the plans of their Administrations as follows: 

Canada 

United Kingdom 

Belgium 

Ireland 

France 

Negotiations had taken place between Canada and the USA, 
and a medium-speed circuit Hontreal - Kansas City, using 
character-oriented procedures, was expected to become 
operational in March 1977. 
Canada would consider the use of code nnd byte-independent 
procedures when USA and/or United Kingdom were ready to 
do so. 

The London AFTN centre had the necessary capability, 
but there was no target date for introducing "CIDIN" type 
procedures or Category II circuits. 

A Meeting would be held before the end of 1976 with the 
United Ki.ngdom and aimed at introducing "CIDIN" type' 
procedures between Bruxelles and London in late 1978/ 
early 1979. Th~ Netherlands would attend the Meeting 
and was .j .. ,expected to aim at introducing the same 
arrangements in 1979/1980. 

Ireland was planning to replace its old computer­
controlled AFTN centre around 1979/1980, and expected 
then to have the necessary capability to use "CIDIN". type 
procedures at medium data transfer rates. 

Use of Category II circuits on the links Paris - London 
and Paris - Bruxe11es was not envisaged until after 1981. 
In the meantime, discre.te computer-computer links might 
be established between some centres (e.g. CAUTRA-l·1ADAP). 
Concepts regarding the introduction of "high capacity" 
circuits were under discussion and were unlikely to be 
finalized before early 1977. 
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3.15 The availability o! cable and.sa~~llite f9.ci~itie,gon the North Atlantic was 
noted to llA such that ael'nnE~utlG",l cor:!I.7U::J.lr.:·. r.:! .. ~ns 1-.'pre, lll: .. n:: C<13'-., L8:::::~'~~'L~.!lg r.ruch 
less dependent on the 3COTICE/ICECA.~r cable system. It was suggested. that renewal of the 
corresponding leases would probably not be in the hestinterest. Future circuit planning 
would need to be done in a manner providing optimulll·network integrity whilst taking into 
due account commercial rental terms. 

3.16 The Heeting held a brief exchange of views regarding contingency planning, 
but agreed that the matter would best be taken care of by national or bilateral 
arrangements, particularly since all breakdown 'Possibilities could not be foreseen. As 
regard.,s centres, whilst full duplication of lare;e centres appeared unjustified, some 
application of mini..,.processors seemed to hold promise and should be considered in future 
planning, particularly when new centres were envisaged. As regards circuits, the situation 
would be taken care of by the inherent integrity of "high-level" networks being~onsidered., 
whilst the continued availability of speech circuits would playa supplementary back.-up 
role. 
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Appendix A to the Report on Agenda Item 3 
Part 1: Plan for NAT. direct ATS speech capability 

Terminals 

Boston-New York 
Edmonton-Reykjavik 

Edmonton-Spndre Strpmfjord 
Gander-New York 
Gander-Prestwick 

Gander-Prestwick 

Gander-Reykjavik 

Gander-Santa Maria 

Gander-Spndre Strpmfjord 
Lisboa-Santa Maria 
Madrid-Santa Maria 
f-foncton-New York 
New York-San Juan 
New York~Santa Maria 
Prestwick-Reykjavik 

Pres'twick-Santa Maria 

Reykjavik-Spndre Strpmfjord 
R~ykjavik-Stavanger 

San Juan-Santa Maria 

Recommended 
Hode·of . opera tion 

LTF (direct) 
LTF (direct with drop at 3~ndre 

Str,0mfjord)+ 
LTF (direct)+ 
LTF (direct) 
LTF (direct) 

LTF (direct with drop at 
Reykjavik) 

LTF (direct) 

RTF** 

LTF (direct with drop at Goose) 
RTF (direct) 

Implementation 
information 

3peech channel oc! 3COTICIV 
IC-:::~CArr cables. 
Speech channel on SCOTICE/ 
ICECAIJ cables*. 
Speech channel on ICE8AN 
cable*. 
Under installation. Currently 
LTF/RTF with relay at New 
York. 

LTF/RTF (to be switched at Lisboa) 
LTF (direct) 
LTF (direct') 
RTF (direct) 
LTF (direct) 

LTF/RTF (to be switched at 
Lisboa) 

LTF (direct)+ 
LTF (to be switched at 

Prestwick) 
LTF/RTF (to be switched at 

New York) 

Speech channel on 3CCTICE 
cable* •. 
Cable channel (LTF) from . 
Prestwick to Lisboaunder 
installation to replace 
R'rF. 

Relay at Prestwick. 

*Conference-type communications possible. 
**To be replaced by LTF/RTF with switching at New York when New York7Santa Maria 

RTF adequate (see Recommendation 3/1). 
+Using the same circuit. 
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Appendix A to the Report on Agenda Item 3 
Part 2: ?lanfor com~ined speech/remote control capability 

Terminals Recommended 
Mode of op~ration 

Gander-Prins Christian Sund) LTF/remote control 
-Fredriksdal ) 

Implementation 
information 

Speech channe,l on the 
Western segment of the 
ICECAN cable replacing 
telegraph. channel 1. 

Appendix B to the Report on Agenda Item 3 
Part l: Plan for NAT AFTN circuits 

Terminals 

Bermuda-Kansas City 
Goose-Montreal 
Goose-Spn4re Strp~fjord 
Ka,nsas City~Lisbo~ 

Kansas City-~aJDi ' 
Kansas City-Montreal 
Kansas City-San Juan 
Lisboa-santaMaria 
London-Montreal 

London-Reykjavik 

Montreal-Reykjavik 
Reykjavik-S,sndre Strpmfjord 

Santa Maria-~hannon 

)_,_, 

,Recommended r, 
Mode of operation 

LTT 
LTT 
VRE,RTT . 
LTT/ETT,; 

LTr· 
,',' LTT 

LTT 
RTT 
LTT " 

. . i .' 

" LTT 

LTT 
LTT 

.. ' " 

VHF RTT*' 
RTT 

~- - - -- - ~ -

, 'I. 

Implementation 
information 

, Provided vi~, N.ew, Yor~~ 

-, l' 

a), l.c;~nel, on common 
. carrler. 

b} 2 channels (Channels 
3 and 4) on SCarrCE/ 
ICECAN Cable System. 

Channels 1 and 2 of SCOTICE 
-cable:. ".' 
Channel 2 of IGECAN cable. 

~. Eastern' segmen t of channel 
, I 'on IOEGAN cable plus VHF 

, .I' RTT Frederiksdal-SPndre 
Strpinfjord. 
Standby circuit. 

" r',l 

·To be retained pending achievement of adequate 'reli~bii:ity bf'the VRF'RTT link 
Frederiksdal-Spndre Strpmfjord. 
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Terminals 

Lisboa-Santa Maria 
Lisboa-Suitland 
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Appendix B to the Report on Agenda Item 3 
Part 2: Plan for NAT AFS HET circuits 

Recommended 
Hode of operation 

RTT 
LTT/RTT 

Implementation 
information 

Provided via New York. 

Appendix C to the Report on Agenda Item :3 
Extracts from tne Report of" the 'fhird Meeting 
. :of the ASPENN Regional' PI~ni1ingGroup 

(c.I. Recommendation 3/10 at page 3-5) 

_'i 

"8.9 . . III the course "f the Meeting, a number of; problems on the current AFS'­
needing"t-apid':reso1utfon ~ere brought to its attention.·These requiredsttidy as follows: 

(1) Drafting of low-speed ITA-2 controlled circuit protocols 'for. 
potential optional application to enhance AFTN cireui t a-nd " 
message assurance; 

';'(i) Consideration of possible application of an incoming message 
acknowledgement procedure, as an option, to low-speed ITA-2 

': ,ci~cui tsof the AFTN; 

C~)· ,R~view of the continued need for message numbering as a 
_ rraa~da~o~y requirement on low-speed ITA-2AFTN-circui ts (relate.s 

to ite~s (1) and (2) above); 
;\' ' 

- _:1 ·(4) '.Review: of· existing Annex 10 AFTN prOV1S;l.OnS .and actu~: pres,~nt 
PT~ctices applicable to message servicing procedures, with a 

.' :view to developing improvements including standardization of 
. service message format and phraseology, and definition of the 

. '! ': conditions on which generation of servtce message are ba.sed. 

Review of existing AFTN message rejection practices~ ~i~h . 
a view to developing guidance applicable to respons1b1l1tY(1es) 

'; for.}n~ssage ,pro~ect~on and associated s~r.vicing procedures; 
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(6) Hevic\'J of ::..nrl potential improvem'3l1t of 1TA-2 and 1CAO-7 AFTN 
messar;e for!TJD.. t and proe edures, vJi th a vie\'l to ~ 

a) expanding the addres.sing limitation beyond a single line, 
by providin8 for a discrete end-of-address signal; 

b) provining a discrete end-of-text signal; 

c) providing for address stripping (optionally), so as to 
limit addressees to those~ppropriate to the outgoing 
circuit concerned. 

RECONH8NDAT10N No.7 - CURRENT FROBIJEHS H1T!I THE AFS 

That steps be taken, as a matter of urgency, to resolve current problems 
encountered world-wide on the AFS and of the type indicated in paragraph 
8.9 above." 

3-11 





4 Report on Agenda Item 4 

Agenda Item l~: Aeronautic~l mobile telecommunications services 

General Note 

It was noted that a number of recommended COM circuits and facilities 
in the NA~ Region were currently supported by links provided free of 
charge or at reduced cost, and that the action to be taken by ICAO if 
and when the conditions regarding the provision of those links were changea 
would be reviewed at that ti~e in the light of all relevant factors. 

HF EN-ROUTE CONMUHICATION3 

4.1.1 The Meeting reviewed the current plan for HF en-route communications in the 
:TAT Region. It noted that, in general, it \",as operating satisfactorily and adequately. 
However it \'IaS decided first to examine certain cases where it 'lias believed either that 
no further requirement existed for recommended facilities, or that modifications were 
necessary. 

4.1.2 The f1eeting first considered the case of the recommended prov~s~on of Family 
nAT A at Port-of-Spa.in (Trinidad and Tobago). It was noted that the facility had not 
been implemented, and that no resultant difficulties had been reported. VHF coverage 
of the FIR concerned was almost complete, and adequate HF coverage of the remaining part 
was provided by other stations on Family A. Bearing in mind the current loading on 
Family A,it Has considered that implementation of the facility would not now be in the 
best interest. The.J.ieeting agreed that the requirement should be deleted from the plan. 

4.1.3 The Heeting' examined the requirement for HF en-route facilities at Spndre 
Strpmfjord. It was noted that the responsibility of FIC Spndre Strpmfjord, follo\ving 

l~ __ =_ 

a revision of ,the ATS plan, did not extend above FL 195. Above· that level Reykjavik acted as 
the ACe and was the location of the primary HF en-route station. The Meeting was informed 
that trials, made over the first ~pvpn months of. 1976. had shown good HF coverage of the 
area from Reykjavik, and, further, that improved antennas, giving some gain in' the direction 
of Greenland, \-,ere being installed. There was agreement, however, that, in the severe 
blackout conditions often occurring during sunspot maximum periods, continuous coverage 
on IIF from Reykjavik could not be guaranteed, nor 'even could complete VHF coverage be 
provided at '10\" fli8ht levels by Greenland VHF stations. Informed that many international 
flights by IGA aircraft traversed the Spndre Strpmfjord FIR below FL 195, the. Meeting 
agreed that there was a clear international requirement for the provision of HF communica­
tions at the FIC. It was noted that IATA airlines had no such requirement because they 
flew in the upper ai~space. 

4.1.3.1 It was suggested that RDARA frequencies shouid be employed. In reply, it was 
pointed out, firstly, that the operations concerned hardly fell into that category, and 
secondly, that there were advantages both for Spndre 3trpmfjord and for other Family.D 
Hetwork stations if Family D channels were used. The Meeting finally agreed that, in 
order primarily to serve the Spridre Strpmfjord FIR (i.e. not above FL195') the 2, 5, 8 
and 13 HHz channels ofF.imily D should be retained;' however, as 'not . more than two frequency 
orders are needed to be guarded at anyone time, Note 5 (implementation only when operationally 
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required) should be applicable. Further, it was agreed that, on a purely secondary 
(non-interference) basis, 11303 KHz should replace the 13 l~Iz Family D channel at Spndre 
Strpmfjord until further notice. The recommended mode of operation on 11303 KHz would be 
A3H/A3J. LThis would be the subject of a nevi Note - see belo!:? 

4.1.4 The Meeting considered the recommendation of the NAT Systems Planning Group 
(nAT/SIG) that 11303 KHz should be provided, also on a secondary basis, at Bodp (Norway) 
usingA3H/A3J. It was agreed to recommend this addition as it would result in improving 
communications assurance O!1. polar routes. 

4.1.5 In this connexion, it was noted that, followinGHAT/SFG consideration, 11303 KHz 
had al~eady been introduced on a secondary basis at the north Canadian stations Cambridge 

.3ay and Frobisher Bay and a,t Reyk.iavik _to replace the 13328 KHz channel of Family D. The 
~1eeting agreed formally to endorse this situation, which could be taken care of by the new Note 
in the NAT Air Navigation Plan Document (Doc 8755)~ 

4.1.6 The Heeting then considered the need to retain HF en-route Family D assignments 
at Edmonton, Resolute and \1innipeg. It vvas agreed that, in view of the UF coverage 
provided from Cambridge Bay, Churchill, Frobisher Bay and Gander, deletion of the three 
stations should be recommended. 

4.1.7 Noting that the inevitable future trend in theHF en-route mobile service 
world-wide was to.full SSB (A,3J) operation, the Meeting gave consideration to a possible 
timescale for its introduction in the NAT Region. Already some 75 t~ 8096 of aircraft 
flying in the NAT Region were SSB equipped, and Families Band C already used the A3J 
mode exclusively. The Meeting agreed that Families A and D should move towards use of 
A3H/A3J. Whilst there would be DSB-eQuipped aircraft in the system until a date or dates 
to be decided by the ITU at the World Administrative Radio Conference for the AeM(R) Service, 
1978., ground station SSB, .capabili ty should be provided at an early date. 

4.l.e The proposal was made that, to provide better en-route service to SSB-equipped 
aircraft; operation on Family D should eventually become A3J. However, in the meantime, 
A3H/A3Jmode operation would ,be necessary. To permit this to be done, it was agreed to 
be a reQuirement that all aeronautical stations concerned should be eQuipped with A3H/A3J 
capability as soon as possible. Canada was ready; and Iceland, Nor\fay and Depmark (Greenland) 
could be ready within 12 months. Ireland could not provip-e full A3H/A3J capability within 
the same time period, but provision at leastofA3H/A)J receivers at Shannon was necessary 
to help avoid the mixed A3/A3H/A3J difficulties experienced on Family A. Such arrangements 
would not, however, avoid. problems caused by DSB-equippeq. aircraft (currently some 20% 
in NAT operations overall) attempting communication whilst A3J contacts might be in progress 
in Family D in other parts of the Network. Ireland could provide A3H/A3J receiver capability 
on Family D at Shannon by early 1978. 

RECOMMENDATION 4/1 -.INTRODUCTION OF SSB IN NAT FAMILIES A AND D i 

a) 'That all States operating aeronautical stations on the freQuencies 
dfNAT Families.A and D .take steps to provide A3H/A3J transmitting 
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and recelVlne capability on those frequencies as soon as possible, 
and by not later than the end of 1979; and 

b) That the States operating aeronautical stations on Family D (Canada, 
Denmark, Iceland, Ireland and Norway) study and consult on the procedure 
and most appropriate date for the 'conversion of Family D to A3H/ A3J 
operation, with a view to appropriate amendment of the NAT Plan and COM 
SUFPS; and 

c) That NAT States encourage the ~quipping of those aircraft of their 
registry ahd operating in the NAT Region so as to provide A3J capability 
as soon as possible. 

4.1. 9 The Heeting considered briefly a proposal that two or more NAT Families should 
share one 3 MHz channel, but the matter \-JaS not pursued, noting inter alia that 3 MHz 
channels need not be guarded if no useful purpose would be served. (c.f. Doc 8755 Part III, 
COH, Introduction paragraph 3.3.2 Note.) 

4.1.10 In the general context of future NAT HF en-route AMS planning, the Meeting 
'considered the future requirement for a fifth NAT Family of frequencies. It was clear 
tha tit \.,rQuld not be required in the immediate future. Holt/ever it was recalled that the 
NAT/.sPG, as a result of the analysis of actual statistics collected on NAT traffic, had 
in 1973 forecast a need for a fifth Family in 1979. Because of .the stagnation in NAT 
traffic movements caused by the oil crisis and the general world economic situation, 
that date vias now meaningless. Nevertheless the basic forecasting methods were still 
valid, and, even taking into account that increased VHF coverage in the Northern part of 
the Region was now taking rather more of the communication load, it was certain that 
the current upward movement in the growth rate of NAT traffic would in due ~purse make 
availability of a fifth Family essential. Based on information at its disposal, the 
Heeting agreed that a firm need for a fifth NAT HF en-route Family could be foreseen 
after about 1981/82. It would be required to relieve the load on Families B and C used 
on Central NAT Routes. 

4.1.11 The Meeting reviewed briefly the revised NAT Supplementary Procedure, regarding 
the use of NAT Families, which had been approved by the President of the Council on 29 June 1976 
for implementation on 8 October 1976. It was pointed out that the procedures as worded were 
hardly crystal clear, and some of the terms used had not been properly defined. It was 
explainen, in reply, that further definition, for example, as regards the limits of the 
Central and Northern Routes, was almost impossible due to the wide variety of tracks 
flown. It was finally agreed that no basic change to the SUPP was required. However, to 
facilitate communications for flights having A3J mode capability and operating, on polar 
routes using Family D, the possibility wa.s considered of allowing such flights greater 
freedom in selecting alternativp. Fawilies in cases of communication difficulties on 
Family D. It was agreed that the Note in the SUFP needed to be made more flexible. 
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_ :ECOMMENDATION 4/2: FAMILIES FOR USE ON POLAR ROUTES 

4.2 

a) That the Note associated with the tabulation in the COM SUPP dealing with 
NAT Radiotelephony NeblOrk Operation be amended to read as follows 
(cf Doc 7030, Part 2, Communications para 1.1.1):-

. and 

". Note: All aircraft flying polar routes should normally use Family D. 
Such aircraft, when SSB equipped, should use A3H emission. 
However, when experiencinc; communication difficulties 011 

Family D, such aircraft may use Fami.lies B or C, as appropriate, 
using A3J emission." 

b) That this amendment become effective on the first AIRAC date following 
four months after the date of approval by the Council. 

VHF AIR-GROUND COHHUNICATIONS 

4.2.1 The Meeting revie\"led the NAT Plan for VHF air-ground communications. In general, 
both the terminal area and en-route situations were satisfactory. Some changes were, 
however, required in the case of Canada, both to correct errors in the Plan, and to include 
certain facilities which had been omitted although required to serve international operations. 
These were agreed. 

4.2.2 As regards the en-route stati~n at Frederiksdal (Greenland) it was agreed to 
include a Note that it was remote-controlled from Gander. and. in the same context. it 
was agreed t.o list remote-controlled general -purpose VHF stations in all similar cases. 

4.2.3 As regards Spndre Strpmfjord, it was noted that the recommended retention of 
HF channels to serve the FIR \-JOuld permit the corresponding retention of the. remotely 
controlled GP VHF stations at Kulusuk and Qaqatoqaq until such time as the remote-control 
circuits were withdrawn, and it was agreed to add the latter station to the Plan. It 
was recalled that the entries for Spndre Strpmfjord appearing in Doc 8755/8 had recently 
been amended (Serial EUR 75/18). 

4.2.4 The Meeting then held an extensive discussion on the VHF situation in Iceland, 
and was assisted in those discussions by the Secretary of the Special North Atlantic Panel. 
It was noted that, with the use of high sites and the extended range technique, some 
overlapping of the VHF coverage of stations in Iceland was inevitable. In severe winter 
conditions this circumstance was valuable, since remote-c·ontrol circuits to individual 
stations could go out of service for one or two days at a time. In any event it was 
recalled that the NAT/V RAN Meeting as recently as 1970 had decided that, for over-water 
areas, overlap of coverage was desirable. Such overlap was, of cour~e, less at lower 
flight levels. 



L~ _ Report on Agenda Item l~ 

4.2.5 T.he. Heeting noted that not only did the GP coverage from Gagnheidi, Hafell 
and Thorbjorn overlap, but the coverage from Hafell extended into the Shanwick Oceanic 
Area, so that the deletion of Hafell seemed feasible. The Heeting recalled, however, 
that in 1965 the extended range covera~e from IIafell had been introduced precisely to 
give VHF coverage in the Northern part of the Shanwick Oceanic Area which could not be 
reached by ER stations in Scotland or Ireland. The area concerned was often traversed 
by aircraft on tracks of the organized track structure. For these reasons the retention 
of Gagnheidi and Hafell were justified. 

4.2.6 As regards Thorbjorn, it was noted that its withdrawal would leave a very 
serious gap in coverage between the Southwest limit of its coverage and the Northeast 
limi t of reliable coverage from P,rin,s Christian Sund. For this reason the retention 
of Thorbjo~n was justified. 

4.2.7 The Meeting was then informed that reception trials made at Thverfjall in the 
Northwestern part of Iceland had shown very good coverage from there over Northeastern 
Greenland, which could not be served from Kulusuk. A remote-control line from Reykjavik 
could be made available, and transmitting facilities be provided at moderate cost. 
Havine studied coverage uiagrams, and the requirement for coveraGe in the area in poor 
HF propagation conditions, the Meeting came to the conclusion that, in its opinion, 
the benefit of increasing the VHF GP coverage to the Northwest of Iceland would justify 
the additional expenditure, and so agreed to recommend the inclusion of a station at 
Thverfjall in the Plall. . 

4.2.8 As a general comment, the Meeting wished it to be recorded that its action in 
recommending ,GP VHF coverage from stations in Greenland and Iceland, as explained above, 
arose 'from their great value in providing the only means of communication with aircr;aft 
during the conditions of poor HF::ptopagation 'and blackouts experienced in the area-in"the" 
years around' sunspot maximum. . 

4.2.9 The Ueeting agreed to recommend changes to the Aeronautical Mobile Service on 
HF and VHF as explained above. 

R2C011H:':11DA'rION 4/3 - AHENDf18NT OF THE NAT AMS PLAN 

Note: 

That the NAT aeronautical mobile service plan be amended as indicated 
in Appendix 'A to the Report on Agenda Item 4, the revised plan tobe' 
effective as from the date of approval by the Council. 

Reference is made to the NAT Air Navigation Plan Publication (Doc 8755/8). 

THE USE OF 121.5 HHZ IN THE NAT REGION 

4.3.1 The Neeting discussed the use of 121.5 NHz in the NAT Region., Although it 
had been recommended that the use of 121.5 MHz should be restricted to emergency purposes 
(see Doc 8755 page 3-0-4 paragraph 3.2.1.8) it was recalled that aircraft on long 
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overwater flights had to guard 121.5 MHz (see Annex 10 Volume II para~rC'..ph 5.2.2.1.1.1). 
Consequently use of 121.5 ~rnz to relay messaees was very logical, and, in fact, was justified 
when ground stations were unable to contact aircraft on HF and had to resort to relay via 
other flights. HO\vever it was reported that a practice had ,~rown up amongst some ferry 
or delivery flights to rely solely on 121.5 rmz to provide communications on trans-Atlantic 
flights. It was agreed that such wilful misuse was wrong and unacceptable. It appeared to be a 
regulatory problem, needing stricter enforcement. The Meeting agreed that the situation 
should be watched. 

/'t}' RECOlll1E:NDATION 4/4 - HI.JUSE OF 121.5 },llIZ 

That NAT States note discovered cases of wllful misuse of 121.5 ~lliz by 
inadequately equipped flights, ,with a view to applying a11propriate 
enforcement measures as necessary. 

4.3.2 It was noted that apart from the wilful misuse aspect, the lack of adequate 
means of communications to and from the flights in question had led to expensive and 
fruitless SAR operations. (See also the Report on Agenda Item 1.1). 

~ 4.4 MAINTENANCE OF SELCAL 'dATCH ON HF 

4.4.1 It was reported that, on occasions, when aircraft 'vlere Hithin extended VHF 
coverage from a station, it was found not possible to contact them on HF from the HF 
station associated with the Oceanic Area in which they \'lere flying. It \'las also reported 
that aircraft leaving VHF coverage could, on occasions, 'not be contacted on !IF until the 
time of their next position report, although they had been, as,signed primary and sec ondary 
frequencies by the ground station. ':[Ihis was perhaps either because .3T::LCAL had been 
transferred from the HF to the VHF equipment, or because the IIF receiver 1;Jtl.8 on an 
unsuitable frequency order. One important aspect of this matter arose from th8existence 
of gaps in VHF coverage, and that flights miGht not always be aware when they had left 
VHF coverage. 

RECOMMENDATION 4/5 - MAINTENANCE OF HF SELCAL \'JATCH 

That States shOUld encourage their aircraft operators so far as possible to 
maintain HF SELCAL watch on an appropriate order of frequency to enable 
them to receive calls from the aeronautical station serving the Oceanic 
Area in which they were flying, even when they '/Jere in VHF contact vlith 
or in an area of VHF coverage of an aeronautical station serving another 
Oceanic Area. 

THE HF VOLHET BROADCAJT PLAN 

4.5.1 The Meeting noted that the NAT area wa,s served by VOU-CT 'Broadcasts from Gand.er 
and New York on the one hand and from Shannon (EUR) on the other-. 
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1 t::: ') I th "" . of the Gander and new York broadcasts there ilere no proposals +.~.L n e cnoe ~ '. t f t t" 
for chanp'es al,thou9'h it was commented that they 1;/ere full,. whlls~ da a ?r s at~ofns 

::>, 0 , d t Th· . ted to a growlng requlremen or as Keflavik ,"ms required to be bro!}. cas. . lS pOln , " 
provision of an additional NAT VOLHET Family. 

such 

LI-.5. ') As reeards the Shannon broadcast, the M'eeting agreed that. there was a NAT • 
oper~tional reCiuirement to revise the contents as follows, so as to lnclude Lyon/Satolas. 

a) In Block 3 (10-15 and 40-45) replace Birmingham by Barcelona. 

b) Revise Block 4 as follows: 

15-20 MADRID 
LIS BOA 
FARI:3/0RLY 
Nadrid 
Lisboa 
Santa }~aria 
Faris/Orly 
Paris/Ch. de Gaulle 
Lyon/Satolas' 

45-50 SANTA filARIA 
ATIIIrJAI 
PARI3/CH. DE GAULLE 
Hadrid 
Lisboa 
Santa Maria 
Paris/Orly 
Paris/Ch. de Gaulle 
Lyon/Satolas. 

c) In Block 5 (20-25 and 50-55) replace Barcelona ~y Athinai. 

Sh B d t I 0 served the EUR Region The Heeting noted chat, as the annon roa cas a s 
and flights entering it, ~ States must be consulted before the change could be 
formally approved. 

RECOHrt;NDA'rICN 4/6 - AHENDHENT OF THE SHANNON HF -'VOLHST BROADCAST PLAN 

... Thet-EUR States be consulted on the changes proposed by the LIR NAT 
Meeting and set out in sub-paragraphs a), b) and c) above, with a view 
to amendment of the EUR Plan at the earliest possible AlRAC date. 

4.5.4 It was noted that, in view of the urgency, Shannon would make the change on an 
experimental basis as from the AlRAe date in November 1976, with the understanding that, 
if this ~ction resulted in a positive and justified objection by an EUR or NAT State, on the 
basis of actual difficulti~s being. experienced, Shannon would revert to the current plan. 
It was recallea that request/reply means of obtaining data on HF was always possible outside 
areas of appropriate VHF VOL~T coverage. The Meeting verified that the current MOTNE 
transmission 3chedule permitted the inclusion of Barcelona earlier in the broadcast. 

4.6 PRESENTATION OF THE NAT AHS PLAB 

4.6.1 The Meetin8 and its Delegates experienced difficulty and delay in the course 
of its \oJork in using the presentation of the NAT AI·1..S Plan in the NAT Air Navigation Plan 
Publication (Doc 8755) on two grounds: firstly States in the NAM, NAT and PAC Regions 
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were placed in alphabetical order rather than by geographical area, and, secondly, 
the en·-route and terminal area corn.''Y\unication channels were intermixed in a confusing \'lay 
in one tabulation. It was reported, in the second case, that the EUR presentation, 
listing en-route and terminal channels separately, was easier to use. 

REcom·fSNDATION 4/7 - pnESENTATION OF THE NAT M,1S PLAN 

That, in any future discussions on the presentation of Regional Air 
Navigation Plan Documents, the views expressed above be taken into account. 



Append LX A to the Report on Agenda Item 4 
l\me~dmell('S to the NAT AMS Plan 

(c.r. Recomm~ndation 4/3) 

~rote: ,Reference is to 'rable Cell 2 of Doc 8755/8 .. 

1. CANADA 

a) Calgary - Delete first two lines of present tabulation (whole Calgary entry) 

b) Calgary/Intl. 

Col. 2 - amend "APP'to read "APP-LU"* 
Col. 3 - InSe';t "2" against APP-LU 
Cols. 6 and 8 - insert sym~ol ~§m 
Col. 10 - delete remarks 

c) Cambridge Bay 

Col. 2 - delete "FTS-U" 
Col. 10 - in-sert "Note X" again.'3t 13328 

d) Churchill 

Col. 2 - amend "FIS-U*" to read "GPS" 
Col. 3 - rn:;e;t"l" 
Col. 8 - add "ER,i against symbol 
Col. 10 -delete "Edmonton FIR" 

e) Edmonton 

Col. 2 ... amend en try to read "AGC,.;,LU" 
- add "GPS" 

Col. 3 - InSert "2" against "ACC-LU" 
- insert "1" against JlGPS I, 

Col. 8 ... insert symbol §§§ against "GPS" 
Co1s. 9 and 10 - delete entries 

f) Col. 1 - add Edmonton/IntI. 
Col. 2 -~ert "T\JR/SHC" 

Col. 3 

Col. 4 
Col. 5 
Col. 6 

- insert "APP-L" 
- insert 
- insert 
- insert 
- insert 
- insert 

"1" against "T\'lR/SMC"-
"1" against "APP-L" 
;125" against "T\1R/SHC" 
sy:nbol §§§ against "TvlR/SMC tI 
synbol §§§ against "APP-L" 

*In the NAT Region APP-LIT means approach service up to FL 450. 
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g) Frobisher Bay 

Col. 2 - amend entry to read "GPS" 
Col. 3 - amend entry to read "1" 
Col. 5 - delete entry 
Col. 8 - add "ER" against symbol 
Col. 10 - insert "Note X" against 13328 

h) Gander"'· 

Col. 2 - amend "ACC" to read "ACC-LU" 
-~ "GPS-U" to read "GPS" 

Col. 10 - add "See also Frederiksdal and Prins Christian Sund, (Greenland)" 

i) Gander/Intl. 

j) 

Col. 3 - insert "1" agaiI).st "T1:JR/SHC" 
Col. 4 - insert "25" against "THR/SHC" 

Col. '1 - insert "Goose" 
Col. 2 - insert "GFS" 
Col. 3 - insert "1" 
Col. 8 - insert n§§§ :SR" 
Col. 10 - insert "See also Hopedale" 

k) Goose/Goose 

Col. 3 - insert "1" against'!AFP-L" 

1) Halifax/Intl. 

m) 

Col. 3 - insert "1" against "THR/SMC" 
- insert "1" against "APP-L" 

Col. 4 - insert "25" against "TvlR/SHC" 

Col. 1 - insert "Hopedale" 
Col. 2 - insert "GPS" 
Col. 3 - insert "1" 
Col. 8 - insert "§§§ ER" 
Col. 10 - insert "Remote controlled from Goose" 

n) Moncton ACC 

Col. 2 - amend entry to read "ACC-LU" 
Col. 3 - irlsert "2" 

0) Montreal 

Col. 2 - amend "ACC" to read "ACC-LU" 
Col. 3 - irlsert "2" against "ACC-LU" 

- insert "1" against "GPS" 



r,:jol. G - delete symbol §§§ D.eainst 'IGP]" 

p) Col. 1 - cU:.1E'nd "Eon treal/Dorval IntI. " to read "Montreal/Dorval" 
Col. 3 - inGert "1" against "T~VR/3HC" 

- insGrt "1" ai:-~ainst "APP-L" 
Col. 4 - insert "25" asainst "T\JRjsrc" 
Col. 5 - move the sy:nbol ,'?§§ against "Apr-L" to against "T\lR/Sl~C" • 

q) Col. 1 - insert "Hontreal/Nirab"&l IntI. "* 
Col. 2 insert "THR/SHC" 
Col. 3 - in.:3ert 111" 
Col. 4 - insert "25" 
Col. 5 - insert symbol §§§ 

r) Ottmra - delete first two lines of tabulation (whole Ottawa entry) 

3) Ottawa/IntI. 

Col. 2 - amend "APP" to read "APP-LU"*'" 
Col. 3 - insert "1" against "'PdR/SHC" 

- insert "2" against'~FP-LU" 
Col. If. - insert "25" again3t "T':JR/SHC" 
Cols. 6 and 8 - insert symbol §§§ against "APP-LU". 
Col. ~ - delete sYr.:lbol a,:;c,inst "T'.lR/SlW". 
Col. 10 - delete remarks 

t) Resolute 

u) 

v) 

\v) 

x) 

Col. 3 - insert "1" 
Col. 9 - delete entry 
Col. 10 - delete remarks 

Saglek - delete whole entry 

St. John' 3/St. John's 

Col. 3 - insert "1" 
Col. 4 - insert "25" 

Schefferville 

Col. 2 - amend entry to read "GPS" 
Col. 3 - Iii'S'e'rt "1 " 

Sydney/Sydney 

Col. 3 - insert "1'·' 
Col. 4 - insert "25" 

*Inclusion of this entry is subject to approval of a corresponding proposal for 
amendment of the RYL' AG~'~ ! Ian. See also Report on Agenda Item 1.1. 

**In the ~JAr;' Region AF::-LU means approach service up to FL 450. 

4-11 
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y) Toronto 

Col. 2 - amend entry to read "ACC-LU" 
Col. 3 - ~t "2" 

z) Toronto/IntI. 

Col. 2 - amend "APP" to read "APP-L" 
Col. 3 - ~t "1" against "T\JR/SMC" 
Col. - insert "1" against "APP-L" 
Col. 4 - insert "25" against "T\JR/SMC" 

aa) Vancouver - delete first line of tabulation (APP-L entry) 

Col. 2 - insert "GPS" 
Col. 3 - insert "1" against "GPS" 
Col. 6 - insert symbol §§§ against "ACC-LU" 
Col. 8 - insert symbol ~~~ against "GrS" 

bb) Vancouver/IntI. 

Col. 2 - amend "TUR" to read "T'.JR/'sHC" 
- Cle'lete existing SHC entry (whole line of tabulation) 
- insert "APP-L', 

Col. 3 - insert "1" against "APP-L' , 
Col. 6 - insert symbol sse against "APP-L" 

cc) \vindsorj\vindsor 
Col. 3 - insert "1" 
Col. 4 - insert "25" 

dd) Winnipeg 

Col. 2 - amend "ACC" to read "ACC-LU" 
Col. 3 - ~t "2" against "ACC-LU" 

- insert "1" against "GPS" 
Col. 6 - delete symbol s§§ against "GPS" 
Col. 9 - delete whole entry 
Col. 10 - delete remarks 

ee) \Jinnipeg/Intl. 

Col. 2 - amend "APP" to read "APP-L" 
Col. 3 - ~t "1" against "T\vR/SMC" 

- insert "1" against "APP-L" 
Cen. 4 - insert "25" against "T~iR/SHC" 



h - J.eport O~l h[leYHla Itei':1 It 

2. DENHAm: 

a) Frederiksdal, Greenland 

Col. 10 - insert rer;larks I1Remote controlled from Gander" 

b) Col. 1 - insert "(~ac:ato,p'-l Greenland" 
Col. 2 - insert "GFS11 
Col. 3 - insert Ill" 
Col. 8 - insert "12709" 
Col. 10 - insert "Remote controlled from Spndre 3trJ6mfjord" 

c) Spndre Strpmfjord 

Col. ~~ - delete "ACC-U*11 
- amend 'IFIS-LU*" to read "FIS* II 

Col. 10 - Rmend remarks to read "* FIS communications provided from 
--- Spndres~!,pm Radio for flights belm" FL 195 wi thin 

Spndrestrpm FIR" 

- add "Hote 5" 
- add "note X" 

associated with 4 frequencies in Col. 9 
associated with frequency 13328 KHz in Col. 9 

3. I8ELA~ID 

4, NOm'JAY 

a) Reykjavik 

b) 

Col. 8 - delete "127.9 "SR" against "ACC" 

Col. 

Col. 

Col. 
Col. 
Col. 

- insert "127.9 :::::R" against "GP~3" 
10 - insert ilSee also Gagnheidi, Hafell, Thorbjorn . and Thverfjall" 

against "GPS" 

1 - insert four new entries: "Ga~nheidi", "Hafell", Thorbjorn" and 
"Thverfjall" 

2 - insert "GPS" against each station 
2, - insert "127.9 ER" against each station 
10 - insert "Remote controlled from Reykjavik" against each station 

a) Bodp 

Col. 10 - insert "Note X" 

5. TRINIDAD AND TOBAGO - delete whole entry 
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NOT~S 

NO'J:1E 5~ Amend to read: "To be implemented only as operationally required". 

NOTE 6: Delete entirely 

NOTE X: Add a ne\v Note to read! "11303 KHz to be implemented on an experimental 
sec ondary basis (see N ote l~) and providing 
A3H/A3J capability." 

Comment 1: Note 8 appearing in Doc 8755/8 was amended 29/6/1976. 

Comment 2: Chart con It will need consequential amendment. 

- END -



ICAO TECHNICAL PUBLICATIONS 

The following summary gives the status, and also 
describes in general terms the contents of the various 
series of technical publications issued by the Inter­
national Civil Aviation Organization. It does not 
include specialized publications that do not fall 
specifically within one of the series, such as the 
Aeronautical Chart Catalogue or the Meteorological 
Tables for International Air Navigation. 

International Standards and Recommended Prac­
tices are adopted by the Council in accordance with 
Articles 54, 37 and 90 of the Convention on 
International Civil Aviation and are designated, for 
convenience, as Annexes to the Convention. The 
uniform application by Contracting States of the 
specifications contained in the International Stan­
dards is recognized as necessary for the safety or 
regularity of international air navigation while the 
uniform application of the specifications in the 
Recommended Practices is regarded as desirable in 
the interest of safety, regularity or efficiency of 
international air navigation. Knowledge of any differ­
ences between the national regulations or practices of 
a State and those established by an International 
Standard is essential to the safety or regularity of 
international air navigation. In the event of non­
compliance with an International Standard, a State 
has, in fact, an obligation, under Article 38 of the 
Convention, to notify the Council of any differences. 
Knowledge of differences from Recommended Prac­
tices may also be important for the safety of air 
navigation and, although the Convention does not 
impose any obligation with regard thereto, the 
Council has invited Contracting States to notify such 
differences in addition to those relating to Interna­
tional Standards. 

Procedures for Air Navigation Services (PANS) are 
approved by the Council for world-wide application. 
They contain, for the most part, operating procedures 

"-

regarded as not yet having attained a sufficient degree 
of maturity for adoption as International Standards 
and Recommended Practices, as well as material of a 
more permanent character which is considered too 
detailed for incorporation in an Annex, or is suscep-
tible to frequent amendment, for which the processes 
of the Convention would be too cumbersome. 

Regional Supplementary Procedures (SUPPS) have 
a status similar to that of PANS in that they are 
approved by the Council, but only for application in 
the respective regions. They are prepared in consoli­
dated form, since certain of the procedures apply to 
overlapping regions or are common to two or more 
regions. 

The following publications are prepared by author­
ity of the Secretary General in accordance with the 
principles and policies approved by the . Council. 

Technical Manuals provide guidance and informa­
tion in amplification of the International Standards, 
Recommended Practices and PANS, the implementa­
tion of which they are designed to facilitate. 

Air Navigation Plans detail requirements for facili­
ties and services for international air navigation in the 
respective ICAD Air Navigation Regions. They are 
prepared on the authority of the Secretary General 
on the basis of recommendations of regional air 
navigation meetings and of the Council action there­
on. The plans are amended periodically to reflect 
changes in requirements and in the status of imple­
mentation of the recommended facilities and services. 

ICAO Circulars make available specialized informa­
tion of interest to Contracting States. This includes 
studies on technical subjects. 
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