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1 Introduction 
1.1 Advancements in aircraft avionics and air traffic management flight data processing systems have 

recently driven analysis of whether the lateral- and longitudinal separation standards in the current NAT 

High Level airspace could be reduced to increase the efficiency of the airspace. As part of this process the 

NAT SPG has approved an operational trial of application of 5 minute longitudinal separation between 

aircraft operating on the same identical track or continuously diverging tracks. This separation has been 

termed RLongSM and has been in operation in Gander and Shanwick since 2012. 

1.2 In the meantime ICAO has approved a new 5 minute longitudinal separation minima. The 

differences between the NAT version and the new ICAO minima is: 

a) the ICAO minima is also applicable between aircraft on tracks that intersect up to 89°; and 

b) the ICAO minima is also applicable between aircraft on opposite direction tracks; and 

c) the ICAO standard requires aircraft to be approved RCP 240 and RSP 180 while the operational 

trial only requires the operation to be measured against RCP 240 and RSP 180; and 

d) the ICAO standard requires aircraft to be approved RNP 2 or RNP 4 or RNAV 10 while the 

operational trial only requires a NAT HLA or MNPS approval. 

1.3 The ICAO 5 minute separation minima will take effect in the PANS-ATM 10 November 2016 

and is the separation minima that will ultimately be introduced in the Reykjavik, Shanwick and Gander 

control areas. 

1.4 This Implementation plan only covers the introduction of 5 minute separation between aircraft 

operating on the same identical track or on continuously diverging tracks in line with the NAT RLongSM 

operational trial and to align with the application in Gander and Shanwick. The only difference is that 

Reykjavik will accept aircraft into the airspace with 5 minute separation and not only apply the separation 

once aircraft are inside the airspace like in Gander and Shanwick. Approval of application of the 5 minute 

separation in line with the NAT operational trial application is therefore sought. Further introduction of 

the 5 minute separation minima in line with the ICAO version will be coordinated between the NAT Air 

Navigation Service Providers under the NAT SPG umbrella at a later date. 

1.5 ICAO is in the process of publishing a new Circular 343, Guidelines for the Implementation of 

Performance Based Longitudinal Separation Minima, which provides implementation guidance for 

longitudinal separation, including the new 5 minute separation minima (the draft Circular is provided as 

Attachment B to this implementation plan). The implementation guidance Circular lists the following: 

 An introduction section. 

 The longitudinal separation minima that is covered by the Circular. 

 Detailed description of the safety assessment, including collision risk modeling. 

 A list of implementation considerations. 

 Implementation hazard log. 

1.6 This implementation plan follows the guidelines provided in ICAO Doc 9689 (Manual on 

Airspace Planning Methodology for the Determination of Separation Minima) and takes account of work 

done within the NAT structure and ICAO. 

1.7 The implementation process is conducted in accordance with the guidelines provided in the draft 

ICAO Circular 343 Chapter 4 as follows: 

SASP Implementation Step Isavia implementation 

Step 1 Undertake widespread regional 

consultation with all possible stakeholders 

and other interested parties. 

The following parties are consulted: 

a) Regulatory authorities. 

b) NAT POG and IMG. 



 

 

c) Aircraft operators via publication 

of an AIC. 

d) Iceland Radio. 

e) Gander and Shanwick. 

Step 2: Develop an airspace design concept 

or ensure that the proposed separation 

minima being implemented will fit the 

current airspace system and regional or 

state airspace planning strategy. 

The airspace design concept does not need 

to change for application of 5 minute 

longitudinal separation. 

Step 3 Review this circular noting specific 

assumptions, constraints, enablers and 

system performance requirements. 

This task has been completed. 

Step 4 Compare assumptions, enablers, 

and system performance requirements in 

this circular with the regional or State’s 

operational environment, infrastructure and 

capability. 

This task has been completed. 

Step 5 If a region or State or ANSP has 

determined that the change proposal for that 

region or State is equal to or better than the 

reference, requirements and system 

performance in this circular, then the region 

or State must undertake safety management 

activities including: 

Isavia has determined that the change 

proposal is equal to or better than the 

reference, requirements and system 

performance in the circular. This is based 

on the safety assessment work that was 

done by the ICAO SASP for global 

application and NAT specific application of 

the 5 minute separation. 

Step 5a) formal hazard and 

consequence(s) identification, and safety 

risk analysis activities including 

identification of controls and mitigators; 

Isavia will conduct hazard identification as 

well as risk assessment and mitigation in 

accordance with Isaiva’s safety assessment 

procedures (which are approved by the 

Icelandic regulator) before the new 

longitudinal separation standard is 

implemented. This activity needs to be 

completed before approval is granted by the 

Icelandic regulator. 

Step 5b) implementation plan; This document is the implementation plan. 

Step 5c) techniques for hazard 

identification/safety risk assessment which 

may include: 

1) the use of data or experience with 

similar services/changes; 

2) quantitative modeling based on 

sufficient data, a validated model of the 

change, and analyzed assumptions; 

3) the application and documentation 

of expert knowledge, experience and 

objective judgment by specialist staff; and 

4) a formal analysis in accordance 

1) Isavia does not have experience with 

application of the 5 minute separation but 

experience is being built by Gander and 

Shanwick. The separation will not be 

implemented in Reykjavik unless 

application of the separation by Gander and 

Shanwick has been successful. 

2) The quantitative modeling done by the 

SASP will be used. 

3) This will be done in the safety 

assessment activities. 

4) The quantitative modeling done by the 

SASP and the safety assessment specified 



 

 

with appropriate safety risk management 

techniques as set out in the Safety 

Management Manual (Doc 9859); 

in step 5a above is considered to satisfy this 

requirement. 

Step 5d) identification and analysis 

of human factors issues identified with the 

implementation including those associated 

with Human Machine Interface matters; 

Identical methods of separation using 

different separation minima are already in 

use in the Reykjavik centre using the same 

air traffic control systems which are: 

a) Flight Data Processing System 

(FDPS). 

b) Integrated Situation Display 

System (ISDS). 

c) Voice Communication System. 

This item will nevertheless be covered in 

the safety assessment activities, especially 

in relation to system changes that are done 

to enable application of the new separation 

minima and in relation to mixed mode 

separation because some aircraft in the 

NAT High Level Airspace do not qualify 

for this separation. 

Step 5e) simulation where 

appropriate; 

Simulation will be run during controller 

training. 

Step 5f)  operational training; and Controllers will receive both classroom and 

simulator training. 

Step 5g) regulatory approvals Approval from the Icelandic regulator is 

required before implementation. 

Step 6 If a region or State has determined 

that the change proposal for that region or 

State is not equal to the requirements and 

system performance in this circular, then 

the region or State must: 

i) consider alternative safety risk 

controls to achieve the technical and safety 

performance that matches the reference in 

this circular; or, 

ii) conduct appropriate quantitative 

risk analysis for the development of a local 

standard in accordance with the Manual on 

Airspace Planning Methodology for the 

Determination of Separation Minima Doc 

9689. 

This does not apply to this project. 

Step 7: Develop suitable safety assessment 

documentation including a safety plan and 

associated safety cases. 

This activity needs to be completed before 

approval is granted by the Icelandic 

regulator. 

Step 8 Implementation activities should 

include: 

 

Step 8 i) trial under appropriate This implementation is part of the NAT 



 

 

conditions; RLongSM trial. 

Step 8 ii) expert panel to undertake 

scrutiny of proposals and development of 

identified improvements to the 

implementation plan; 

An expert panel will be formed to manage 

the project. 

Step 8 iii) develop an appropriate 

backup plan to enable reversion if 

necessary; and 

The backup plan is reversion to the current 

separation standards. 

Step 8 iv) continuous reporting and 

monitoring results of incidents, events, 

observations. 

Incident and occurrence reporting, 

investigation and lesson dissemination to 

relevant staff members is a part of Isavia’s 

Safety Management System and applies to 

all operations in the Reykjavik centre. 

Step 9:  Develop a suitable post-

implementation monitoring and review 

processes. 

Post-implementation monitoring and 

review will be through the incident and 

occurrence reporting and investigation 

process that is in place in Reykjavik centre. 

 

 

 



 

 

2 Identification of the Need for Change 
2.1 The following issues are the main drivers behind the proposal to apply 5 minute longitudinal 

separation between appropriate aircraft in the Reykjavik CTA: 

 The NAT SPG has decided to implement RLongSM in the NAT region and a NAT 

implementation plan has been developed (refer to Attachment A section 2). There is a need to 

harmonize the application of the 5 minute separation between Reykjavik, Shanwick and Gander. 

 NAT customers have indicated that the ability to “step climb” enables more fuel-efficient flight 

profiles. Applying reduced longitudinal separation to accommodating mid-ocean altitude requests 

is expected to enhance the provision of fuel-efficient profiles without changing basic NAT 

operations. This would provide opportunity for more frequent altitude changes on a case-by-case 

basis. (Attachment A section 2.1 refers). 

 The new separation standard is expected to result in a reduction in fuel burn and a consequent 

reduction in greenhouse gas emissions through an increased likelihood of flights being able to 

operate at their optimum flight levels. This will have the added benefit of allowing return on 

operator investment in aircraft avionics without requiring a change from current NAT MNPS 

certification. (Attachment A section 2.2 refers). 



 

 

3 Description of the Current Airspace 

3.1 Airspace Structure 
3.1.1 The responsibility for air traffic control services within the North Atlantic (NAT) Region is 

delegated by the International Civil Aviation Organization (ICAO) to seven states: the United Kingdom, 

Iceland, Canada, Norway, USA, Denmark and Portugal. 

3.1.2 The Icelandic Air Navigation Service Provider, Isavia, is responsible for Air Traffic Management 

Services above flight level 195 in the BGGL FIR north of 63°30’N as well as the entire BIRD FIR (Figure 

1). 

 

Figure 1:Reykjavik CTA within Reykjavik and Greenland FIRs 

3.1.3 The airspace managed by Isavia is divided into four geographic sectors, namely the East; South; 

West and North Sectors (Figure 2). The first two are characterized by extensive radar and ADS-B 

coverage (Figure 3), the West sector is currently mostly procedural but ADS-B services are gradually 

being implemented (Figure 4), the North sector is procedural. 

3.1.4 The four base sectors are split vertically according to the amount of traffic; the smallest definition 

of a sector being a single base sector with one flight level. 



 

 

 

Figure 2:Reykjavik CTA 

 

Figure 3: Current radar coverage 



 

 

 

Figure 4: Current ADS-B and DCPC VHF coverage at jet levels 

3.1.5 The Reykjavik CTA abuts the following control areas: Scottish, Shanwick and Gander to the 

south, Edmonton to the west, Murmansk, Bodö and Stavanger to the East. 

3.1.6 The airspace beneath the Reykjavík CTA West - and North Sectors consists for the most part of 

the BGGL FIR where Flight Information Service is provided by Sondreström FIC below F195, 

Sondreström TMA when Air Traffic Control service is provided by Sondreström Approach and Thule 

TMA where Air Traffic Control service is provided by Thule Terminal Radar Approach Control Cab 

(TRACAB). A small part of the West - and North sectors does however extend to sea level in the 

Reykjavik FIR, the lower boundary of controlled airspace in that portion is Flight Level 055. 

3.1.7 The Reykjavik CTA is Class A airspace at and above F055 in which instrument flight rules (IFR) 

apply at all times. An exception to this is the domestic airspace over Iceland where the airspace below 

F195 is Class E for the most part. The oceanic airspace below F055 is Class G airspace. 

3.1.8 The major airports in the area served by MNPS approved aircraft are Keflavík, Reykjavík and 

Akureyri airports in Iceland, Vagar in the Faroe Islands, Sondreström and Thule airports in Greenland. In 

addition there are a number of regional airports in Iceland and Greenland which are mainly served by 

regional aircraft. 

3.1.9 The NAT traffic is predominantly commercial. International General Aviation (IGA) Business 

aircraft comprise a high proportion of the higher altitude airspace operations while regional commercial 

aircraft and private aircraft operate below the NAT High Level Airspace (HLA). 

3.2 Strategic Lateral Offset Procedure (SLOP) 
3.2.1 Strategic lateral offsets of one or two miles right of a route or track centerline have been 

introduced as a means of reducing collision risk and is now standard operating procedure in the entire 

NAT Region. SLOP is however not allowed below F285 in the Reykjavik CTA due to the application of 

GNSS lateral separation. 

3.3 Airborne Collision Avoidance Systems (ACAS) 
3.3.1 In addition to the requirements of Annex 6, (Part I, paragraph 6.16 and Part II, paragraph 6.14) 

ACAS II shall be carried and operated in the NAT Region by all turbine-engine aircraft having a 

maximum certificated take-off mass exceeding 5 700 kg or authorized to carry more than 19 passengers. 



 

 

4 Traffic Patterns and Procedural Separation 

4.1 General 
4.1.1 The traffic is dominated by five major traffic flows: 

 First is the traffic linking Iceland with Europe and North America. 

 Second is the traffic linking Europe to North America. The volume of this traffic flow varies from 

day-to-day depending on the high altitude winds and the corresponding location of the NAT 

organized track system (OTS). 

 Third is the traffic linking the Middle East, India and Pakistan to North America. 

 Fourth is the traffic linking North America with the Far East. 

 Fifth is the low level traffic below the MNPS airspace which is mostly comprised of: 

o Icelandic domestic traffic. 

o Greenland domestic traffic. 

o Traffic between Iceland and Greenland and the Faroes 

o International general aviation traffic transiting the NAT. 

4.1.2 The major traffic flow between Europe and North America takes place in two distinct traffic flows 

during each 24-hour period due to passenger preference, time zone differences and the imposition of 

night-time noise curfews at the major airports.  The majority of the Westbound flow leaves European 

airports in the late morning to early afternoon and arrives at Eastern North American coastal airports 

typically some 2 hours later - local time - given the time difference.  The majority of the Eastbound flow 

leaves North American airports in mid/late evening and arriving in Europe early to mid-morning local 

time. Consequently, the diurnal distribution of this traffic has a distinctive tidal pattern characterized by 

two peaks passing 30° W, the Eastbound centered on 0400 Universal Co-ordinated Time (UTC) and the 

Westbound centered on 1500 UTC. 

4.1.3 Following are a few key figures concerning the international traffic within the Reykjavik CTA in 

the last few years (excluding the Icelandic domestic traffic): 

 

Figure 5: Number of international flights in the Reykjavik CTA. 

Average flight time of aircraft within the Reykjavik CTA is 1 hour 42 minutes. Average flight distance is 

775 NM. 

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Diff.% 

14/15

Average 

per 24 

hours

January 6.785 6.635 7.642 8.756 8.304 6.707 7.168 7.714 7.852 10.840 10.557 -2,6% 341

February 5.044 5.558 5.716 7.818 5.810 5.681 7.343 6.598 6.739 8.981 9.249 3,0% 330

March 6.190 6.600 7.687 8.646 7.668 6.881 7.448 7.713 7.344 9.690 10.925 12,7% 352

April 6.668 7.212 7.652 8.601 7.697 5.599 8.699 8.440 8.086 9.231 10.162 10,1% 339

May 7.396 8.557 9.273 9.080 8.875 10.612 8.543 8.906 9.600 10.160 12.612 24,1% 407

June 8.692 9.494 9.920 10.968 9.067 10.454 10.786 10.599 12.148 11.939 14.228 19,2% 474

July 9.917 10.447 12.110 12.114 11.018 11.603 12.400 11.660 12.156 14.546 15.685 7,8% 506

August 10.608 10.583 11.173 10.685 11.925 11.298 11.752 11.710 13.039 13.808 14.912 8,0% 481

September 8.906 9.388 9.398 9.869 9.098 9.624 10.659 10.180 11.206 11.512 13.538 17,6% 451

October 7.687 8.272 8.838 9.149 7.693 9.002 10.066 9.553 9.541 10.776 12.596 16,9% 406

November 6.524 7.233 7.360 6.811 7.523 7.560 8.212 7.620 9.155 10.158 10.480 3,2% 349

December 6.553 7.895 8.645 7.869 6.825 7.254 8.413 7.305 9.460 9.215 10.947 18,8% 353

Total 90.970 97.874 105.414 110.366 101.503 102.275 111.489 107.998 116.326 130.856 145.891 11,5% 400

Number of international flights in the Reykjavik CTA



 

 

 

Figure 6: Yearly traffic increase in the Reykjavik CTA 2004-2015. 

 

Figure 7: Division between Westbound and Eastbound flights. 

 

Figure 8: Division between overflights and flights to/from Iceland 



 

 

 

Figure 9: Division between Commercial, General aviation and Military 

 

Figure 10: Westbound vs. Eastbound and Total per month in 2015. 

 

Figure 11: Division between Random traffic and OTS traffic in 2015. 



 

 

 

Figure 12: Use of high level flight levels in the Reykjavik CTA in 2015. 

 

Figure 13: Arrival time of aircraft into the Reykjavik CTA in 2014 and 2015. 

 

Figure 14: Arrival time of aircraft into the Reykjavik CTA in 2015 divided between westbound and 

eastbound aircraft. 



 

 

 

Figure 15: Largest aircraft operators in the Reykjavik CTA in 2015. 

 

Figure 16: Most common aircraft types in 2015. 

 

Figure 17: Most common city pairs in 2015. 

4.2 North Atlantic Organized Track System (NAT OTS) 
4.2.1 As is the norm in most of the NAT Region the Reykjavik CTA is free of fixed routes, the only 

constrains on routing being the use of anchor points at whole degrees of latitude at every whole decades 

of longitude for tracks trending West/East and at 5° intervals of latitude for North/South oriented tracks. 

4.2.2 A significant portion of the NAT traffic operates on tracks, which vary from day to day dependent 

on meteorological conditions. The variability of the wind patterns would make a fixed track system 



 

 

unnecessarily penalizing in terms of flight time and consequent fuel usage. Nevertheless, the volume of 

traffic along the core routes is such that a complete absence of any designated tracks (i.e. a free flow 

system) would currently be unworkable given the need to maintain procedural separation standards in 

airspace largely without radar and ADS-B surveillance. 

4.2.3 As a result, an OTS is set up on a diurnal basis for each of the Westbound and Eastbound flows. 

Each core OTS is comprised of a set, typically 4 to 7, of parallel or nearly parallel tracks, positioned in the 

light of the prevailing winds to suit the traffic flying between Europe and North America. 

4.2.4 The designation of an OTS facilitates a high throughput of traffic by ensuring that aircraft on 

adjacent tracks are separated for the entire oceanic crossing - at the expense of some restriction in the 

operator's choice of track.  In effect, where the preferred track lies within the geographical limits of the 

OTS, the operator is obliged to choose an OTS track or fly above or below the system.  Where the 

preferred track lies clear of the OTS, the operator is free to fly it by nominating a random track.  Trans-

Atlantic tracks, therefore, fall into three categories: OTS, Random or Fixed. 

4.2.5 The location of the NAT tracks depends on the meteorological conditions and varies from day to 

day. In 2015 96% of the traffic in the Reykjavik CTA was on random tracks and 4% was on the NAT 

tracks. During 2015 the westbound NAT tracks entered the Reykjavik CTA 107 days while the eastbound 

NAT tracks entered the Reykjavik CTA only 3 days. 

4.2.6 With implementation of NAT Data link mandate phase 2a on 5 February 2015 FANS compatible 

data link is required to fly at F350-390 inclusive on the NAT tracks. 

4.3 Navigation Performance Specifications 
4.3.1 The NAT High Level Airspace (HLA) is established between FL285 and FL420 and superseded 

the NAT MNPS airspace on 4 February 2016. To ensure the safe application of separation between 

aircraft in the NAT HLA airspace, aircraft normally need to have a MNPS approval or a NAT HLA 

MNPS approval to operate within this part of the NAT airspace. An exception to this is that non-approved 

aircraft are allowed to enter the NAT HLA airspace if the following conditions are satisfied: 

 The aircraft is provided with an ATS Surveillance service; and 

 The aircraft is in Direct controller pilot communications on VHF; and 

 The aircraft is equipped with a long range navigation system. 

4.3.2 The NAT HLA was established to ensure that the risk of collision as a consequence of a loss of 

horizontal separation would be contained within an agreed Target Level of Safety (TLS). The navigation 

component of the MNPS approval is based on the Annex 6 MNPS requirements and the navigation 

component of the NAT HLA MNPS approval is based on the RNAV 10 or RNP 4 requirements. 

4.3.3 The lateral separation applied between any combination MNPS approved and NAT HLA MNPS 

approved aircraft in the Reykjavik CTA is currently 50 NM. For the most part, aircraft tracks are 

separated using the earth’s coordinate system to define tracks and effect separation laterally by 50 NM or 

1 degree provided a portion of the route is within, above, or below the NAT HLA airspace. Isavia is 

planning to implement RLatSM on the NAT OTS at the same time as RLongSM will be implemented. 

4.3.4 The longitudinal separation minima applied in the airspace vary greatly depending on aircraft 

class (jet, prop) among other criteria but for the target population the values are 15 minutes for crossing 

tracks and 10 minutes for aircraft that have reported a common point and follow the same track or 

continuously diverging tracks. One other implementation plan that is being prepared concurrently with 

this plan proposes the following change to longitudinal separation: 

 10 minutes between aircraft on intersecting tracks provided the aircraft have ADS-C contracts 

with at least a 20 minute periodic report contract. 



 

 

4.4 Reduced Vertical Separation Minimum (RVSM) 
4.4.1 RVSM airspace has been established within the confines of the NAT HLA airspace and 

associated transition areas. In RVSM airspace, 1000 feet vertical separation is applied between approved 

aircraft.  Currently, RVSM is only applied between FL 290 and FL 410 inclusive. To ensure the safe 

application of the separation minimum, only RVSM approved aircraft are allowed to operate within 

RVSM airspace. Aircraft are monitored to ensure that the TLS is being met. 

4.5 Special Use Airspace 
4.5.1 There is no permanent special use airspace in the Reykjavík CTA high level airspace. Temporary 

special use airspace is however on occasions established to cater for military exercises. 



 

 

5 Communication, Navigation, Surveillance 

5.1 Communication 

5.1.1 Air/Ground Communication 

5.1.1.1 The following air/ground communication possibilities are available in the Reykjavik sectors: 

 South, East and West sectors: 

o Direct controller pilot VHF voice communications. 

o General purpose VHF voice communications via Iceland radio. 

o HF voice communications via Iceland radio. 

o FANS1/A CPDLC. 

o SATCOM voice via Iceland radio and direct to the controller. 

o Oceanic clearance delivery via ARINC 623 data link. 

 North sector: 

o HF voice communications via Iceland radio. 

o FANS1/A CPDLC. Due to satellite coverage limitations this service is only available 

south of 82N for aircraft equipped with Inmarsat data link. 

o SATCOM voice via Iceland radio and direct to the controller. 

o Oceanic clearance delivery via ARINC 623 data link. Due to satellite coverage limitations 

this service is only available south of 82N for aircraft equipped with Inmarsat data link. 

5.1.1.2 All aircraft operating within the Reykjavík FIR/CTA shall maintain continuous watch on the 

appropriate frequency of Iceland Radio unless engaged in direct controller pilot communications with 

Reykjavik Control. HF RTF communication equipment with appropriate frequencies available is 

mandatory outside VHF coverage. When operating outside VHF coverage aircraft are required to be 

equipped with dual long range voice communications system (HF or SATCOM). 62% of MNPS approved 

and NAT HLA approved aircraft operating in the Reykjavik CTA is also FANS1/A equipped. This low 

equipage number is mainly explained by the large number of non-FANS equipped B757 and A320 aircraft 

that operate in and out of Iceland. 

5.1.2 Ground/Ground Communication 

5.1.2.1 Communication between sectors within the Reykjavik center is primarily effected through 

interactions with the Flight Data Processing System (FDPS) though voice intercom is of course available. 

5.1.2.2 An On-Line Data link Interface exists with Gander, Edmonton, Shanwick, Scottish, Stavanger, 

Bodö and the Faxi TMA serving Reykjavik and Keflavik airports. This is used for initial coordination of 

flights crossing the common boundary. Any subsequent negotiation is effected via leased line voice 

connections. All coordination with Murmansk, Sondreström FIC, Sondrestöm APP, Thule APP and Vagar 

is effected via leased line voice connections. 

5.1.2.3 Communication between Reykjavik OACC and Iceland radio is via AFTN and dedicated phone 

lines. 

5.2 Navigation 
5.2.1 The required navigation performance of aircraft operating in the NAT HLA is specified in the 

NAT section of DOC 7030. The required performance is: 

 MNPS with standard deviation of lateral track errors less than 11.7 km (6.3 NM); or 

 RNAV 10 as specified in the PBN Manual (ICAO Doc 9613); or 

 RNP 4 as specified in the PBN Manual. 

5.2.2 Except when operating on the special “Blue Spruce Routes” or under the exemption described in 

section 4.3.1 above aircraft operating in the NAT HLA are required to carry two independent long range 

navigation systems. 



 

 

5.2.3 MNPS aircraft navigate mostly using GNSS and IRS/INS. Several ground based navigations aids 

such as VOR, NDB and DME are available in Iceland, Faroe Islands and Greenland but those aids are 

scarce and far between and do therefore not significantly contribute towards the navigation performance. 

5.2.4 The navigation equipage in the Reykjavik CTA in the year 2015 was as follows. The traffic 

sample is all flights in the Reykjavik CTA excluding Iceland domestic flights: 

a) GNSS equipage is 93.7%. 

b) MNPS equipage is 94.2%. 

c) Of all MNPS flights 51.1% are RNP 4 approved. 

d) Of all MNPS flights 70.1% are RNAV 10 approved. 

5.3 Surveillance 
5.3.1 ATS Surveillance service is currently provided with radar and ADS-B as follows: 

a) There are seven SSR radar stations; five stations in Iceland, one station in the Faroe Islands and 

one station in the Shetland Islands (see figure 18 below). 

b) There are eight ADS-B stations in eight different locations in Iceland. 

c) There are four ADS-B stations in two locations in the Faroe Islands. 

d) There are ten ADS-B stations in five locations in Greenland. 

(see ADS-B coverage in figure 19 below). 

 

Figure 18: Current radar coverage 



 

 

 

Figure 19: Current ADS-B coverage 

5.3.2 The ATS surveillance system (radar and ADS-B) allows the ATC system to provide more 

economical flight profiles to flights in the South- East and West sectors than could be provided in a 

procedural system. The ATS surveillance system also provides lateral- and vertical conformance 

monitoring against the cleared oceanic flight profile. 

5.3.3 Surveillance data is otherwise provided to the Reykjavik ATC system by: 

 Voice position reports via HF and general purpose VHF via Iceland radio and other radio stations. 

 Position reports via FANS1/A ADS-C. 

5.3.4 Surveillance data is presented to the controller on an Integrated Situation Display System (ISDS) 

displaying ATS surveillance tracks and FDPS generated CPL tracks where no radar data is available. 

Distinction between radar, ADS-B, combined radar/ADS-B- and CPL tracks is done using symbology and 

color coding (see figure below). 



 

 

 

Figure 20: Integrated Situation Display System (ISDS). 

5.4 ATC System 
5.4.1 The air traffic control systems employed in the Reykjavik control center are: 

 Flight Data Processing System (FDPS) providing: 

o General flight data processing. 

o Electronic flight progress strips. 

o Automatic internal and external coordination. 

o Long term and medium term Conflict probing. 

o Flight progress calculation based on a weather model. 

o FANS1/A ADS-C and CPDLC. 

o ARINC 623 Oceanic clearance delivery. 

 Integrated Situation Display System (ISDS) and radar data processing system providing: 

o Multi Radar data processing. 

o Air situation picture showing both radar and CPL tracks. 

o Short Term Conflict Alerting (STCA). 

o Arrival Manager (AMAN). 

o Lateral- and vertical conformance monitoring against the cleared oceanic flight profile. 

o Functionality to graphically display flight profiles, estimates, crossing times, special use 

airspace etc. 

 Voice Communication System (VCS) for both internal and external voice communication. 

  



 

 

6 Determination of the Proposed System and Operational 

Application 
6.1 5 minute longitudinal separation will only be applied between aircraft that are operating on the 

same identical track or continuously diverging tracks and satisfy the following conditions: 

 MNPS approval has been filed in the FPL
1
; and 

 CPDLC flag is set to “1” which indicates that the status of the CPDLC connection with the 

aircraft in relation to the location of the aircraft is appropriate for application of the separation; 

and 

 ADS-C flag is set to “1” which indicates that the status of ADS-C contracts with the aircraft in 

relation to the location of the aircraft is appropriate for application of the separation and that a 

position report is not overdue by more than 6 minutes. 

 Periodic ADS-C position reporting interval is 14 minutes.
2
 

6.2 Application of the separation will be aligned with Gander and Shanwick by applying the same 

conditions for separation. “Normal” longitudinal separation will be provided to Edmonton (when not 

applying ADS-B), Murmansk and Bodö. There are no restrictions at the BIRD/Stavanger and 

BIRD/Scottish boundaries since those boundaries are covered by ATS surveillance. 

6.3 RCP 240 and RSP 180 approval will not be required. The performance of the CPDLC and ADS-C 

system is however monitored against RCP 240 and RSP 180 in accordance with NAT SPG conclusions. 

Isavia will wait for the outcome of the NAT PBCS transition strategy before flight plan indicators for 

RCP 240 and RSP 180 are required for application of separation. 

6.4 The following changes are done to the Reykjavik ATC system to support application of the 5 

minute longitudinal separation: 

a) The procedural conflict probe is changed to apply the 5 minute longitudinal separation under 

appropriate conditions. The 5 minute separation is calculated to a resolution of 1 second, 

rounding is not allowed. 

b) The FDPS position report overdue monitoring is modified to satisfy the requirements in the 

following PANS-ATM provision. 

5.4.2.9.7 When an ADS-C periodic or waypoint change event report is not received 

within 3 minutes of the time it should have been sent, the report is considered overdue 

and the controller shall take action to obtain the report as quickly as possible, 

normally by ADS-C or CPDLC. If a report is not received within 6 minutes of the time 

the original report should have been sent, and there is a possibility of loss of 

separation with other aircraft, the controller shall take action to resolve any potential 

conflict(s) as soon as possible. The communication means provided shall be such that 

the conflict is resolved within a further 7 1/2 minutes. 

If a report is overdue by 3 minutes the FDPS will automatically send a demand ADS-C 

contract. If a report is overdue by 6 minutes the RLongSM separation is not considered to exist 

anymore. 

c) Electronic flight progress strips are amended to show CPDLC and ADS-C status for 

application of the 5 minute separation. 

                                                           
1
 This is a deviation from the requirements in the ICAO 5 minute standard where RNP 2 or RNP 4 or RNAV 10 is 

required. This deviation is however required in the initial phase to align with the Gander and Shanwick NAT trial 
application that was demonstrated to be safe in collision risk calculations. The requirement for FANS CPDLC and 
ADS-C indirectly brings GNSS equipage which ensures time-keeping and navigation accuracy. 
2
 The RLongSM trial only requires an 18 minute periodic reporting interval but the Isavia implementation will utilze 

the 14 minute interval in accordance with the ICAO 5 minute standard. 



 

 

d) A new “Aircraft equipment and capabilities” window is introduced into the FDPS to make it 

easier for controllers to view and modify the aircraft equipment and capabilities filed in Items 

10 and 18 of the flight plan. 

e) Medium Term Conflict Detection (MTCD) is introduced. This warns the controller if distance 

between aircraft is expected to fall below a certain defined value (f.ex. 12 NM TBD). 

f) Adapted “black hole” airspace volumes are introduced in the South and East sectors in which 

pairs of ATS surveillance identified aircraft are not conflict probed for procedural separation 

but only for MTCD and STCA. 

6.5 The planned implementation date is in November 2016. Details of the implementation will be 

published in an AIC. 



 

 

7 Identification of the Method of Safety Assessment 
7.1 Collision risk of the separation specified in section 6.1 has been evaluated by full collision risk 

modeling performed by the ICAO Separation and Airspace Safety Panel (SASP) on behalf of ICAO, both 

for global application of the 5 minute separation and also for the NAT specific application of the 

separation. 

7.2 Isavia compared the assumptions in the collision risk modeling to the Reykjavik CTA 

environment to ensure that it falls within the scope of the SASP collision risk modeling. 

7.3 Isavia will conduct the appropriate safety assessments including an implementation safety 

assessment (hazard identification and risk analysis focusing on localized issues) in accordance with 

Isavia’s safety assessment procedures. 



 

 

Separation    Maximum ADS-C periodic 

minima RNP RCP RSP reporting interval 

 

8 Evaluation of the Risk 

8.1 SASP Safety Work 

8.1.1 Collision Risk Modelling 

8.1.1.1 The ICAO Separation and Airspace Safety Panel (SASP) has conducted full collision risk 

modelling for development of the 5 minute longitudinal separation minima that will be published in the 

PANS-ATM in November 2016. The safety work is described in draft Circular 343 “Guidelines for the 

Implementation of Performance Based Longitudinal Separation Minima” (see Attachment B). 

8.1.1.2 In the context of the RLongSM trial the separation that is being implemented is the one that will 

be documented in PANS-ATM section 5.4.2.9.2 from November 2016 as follows: 

5.4.2.9.1 Within designated airspace, or on designated routes, separation minima in accordance 

with the provisions of this section (5.4.2.9) may be used, subject to regional air navigation 

agreements. 
 

5.4.2.9.2 For aircraft cruising, climbing or descending on: 
 

a) the same track, or 
 

b) crossing tracks provided that the relative angle between the tracks is less than 90 degrees, the 

following separation minima may be used: 

 

 
 
 
 

 
93 km (50 NM) 

10 240 180 27 minutes 

4 240 180 32 minutes 

55.5 km (30 NM) 2 or 4 240 180 12 minutes 

5 minutes 2 or 4 or 10 240 180 14 minutes 

 

……….. 

8.1.1.3 The SASP safety assessment for this separation is documented in the draft Circular 343 Chapter 3. 

The scope of the SASP safety assessment is described in section 3.2 describing that it is a safety 

assessment from a global perspective that needs to be supplemented by a regional and/or local safety 

assessment as appropriate to take regional and/or local characteristics into account. 

8.1.1.4 Section 3.3.1 in the draft Circular lists the monitoring requirements for application of the 

longitudinal separation as follows: 

3.3.1.1 PANS-ATM section 5.4.2.1 specifies the following concerning Longitudinal Separation 

Application: 

5.4.2.1.1 Longitudinal separation shall be applied so that the spacing between the estimated 

positions of the aircraft being separated is never less than a prescribed minimum. Longitudinal 

separation between aircraft following the same or diverging tracks may be maintained by 

application of speed control, including the Mach number technique. When applicable, use of the 

Mach number technique shall be prescribed on the basis of a regional air navigation agreement. 

Note 1.— Attention is drawn to the guidance material contained in the  Air Traffic Services 

Planning Manual (Doc 9426) regarding the application of the Mach number technique to 

separation of subsonic aircraft. 



 

 

Note 2.— The Mach number technique is applied using true Mach number. 

 5.4.2.1.2 In applying a time- or distance-based longitudinal separation minimum between aircraft 

following the same track, care shall be exercised to ensure that the separation minimum will not be 

infringed whenever the following aircraft is maintaining a higher airspeed than the preceding 

aircraft. When aircraft are expected to reach minimum separation, speed control shall be applied 

to ensure that the required separation minimum is maintained. 

3.3.1.2 Collision risk modeling done by the SASP for the longitudinal separation minima specified 

in this Circular assumes that ATC apply the speed control methods referenced above. It has 

therefore been assumed that Mach numbers are assigned when aircraft are operating close to the 

separation minima even though this has not been explicitly specified in the separation minima due 

to the general requirements detailed in PANS-ATM section 5.4.2.1. 

3.3.1.3 Monitoring of airspace features is necessary to satisfy the modeling assumptions: 

1. where Mach is assigned the speed estimates by the ATC system must be monitored with 

(distribution better than Laplace(2.5 knots)): 

a. 95 % of speed errors within 7.4 knots (0.012 Mach)  

b. 99 % of speed errors within 11.5 knots (0.02 Mach)  

c. 99.9 % of speed errors within 17.2 knots (0.03 Mach) 

2. where no Mach is assigned the variation of aircraft  speed estimates by the ATC system must 

be monitored for  aircraft pairs close to the separation standard with (distribution better than 

Laplace(5.5 knots)): 

a. 95 % of speed errors within 13 knots 

a. 99 % of speed errors within 22 knots 

3. No more than 2 percent of all aircraft pairs should be within 5 NM of the separation standard 

4. No more than 4 percent of all aircraft pairs should be within 10 NM of the separation 

standard 

5. No more than 6 percent of all aircraft pairs should be within 15 NM of the separation 

standard 

6. Monitoring of required communication (RCP 240, 400) and surveillance performances (RSP 

180). 

3.3.1.4 Where airspace monitoring  indicates one or some of these criteria is not met, then the 

standard may still be applicable given the full collision  risk model is reproduced with the specific 

parameters of the airspace, and that this risk is still less than the TLS. 

8.1.2 SASP Conclusions 

8.1.2.1 The SASP conclusions are documented in draft Circular 343 section 3.3.4 as follows: 

3.3.4.1 Speed variation and errors in speed estimation are a key factor in longitudinal risk 

analysis. Great care must be taken to monitor then analyze this value correctly. 

3.3.4.2 Speed errors are well modelled by Laplace distributions. For Mach limited aircraft, or 

aircraft pairs close to the separation standard where closer monitoring of speed by ATC occurs, 

the scale parameter is λv  ≈ 2.5 knots. Where no monitoring occurs this value is 𝜆𝑣 ≈ 5.5 knots. 

Standards are defined here dependent of these criteria. Hence appropriate monitoring and 

analysis must occur to ensure the correct value is used. 

3.3.4.3 An assigned and monitored offset of 0.5 NM or more greatly reduces the risk in same-

identical track geometries. Random offsets (RO) also reduces the risk and allows for increases 

in reporting intervals. 



 

 

3.3.4.4 Increased reporting time intervals will give results below the TLS for same track with 

crossing angles in the range of 1-90, 5-90 or 5-45 degrees. 

3.3.4.5 These recommended combinations rely on an appropriate understanding of the 

underlying model and the assumptions used in the model. In particular, continued monitoring 

would be required to ensure that the aircraft and airspace using these standards have 

appropriate speed variations, Mach limitations, initial separation distributions and 

communications and surveillance performance. 

3.3.4.6 Monitoring of the following airspace features is necessary in order to satisfy the 

assumptions in the modelling: 

1. The variation of aircraft speed estimates as done by the ATC system must be monitored. 

2. No more than 2 percent of aircraft pairs should be within 5 NM of the separation standard. 

3. No more than 4 percent of aircraft pairs should be within 10 NM of the separation standard. 

4. No more than 6 percent of aircraft pairs should be within 15 NM of the separation standard. 

5. RCP 240 and RSP 180 are assumed with appropriate monitoring as described in Doc 10038 

(PBCS Manual):  

3.3.4.7 Studies have shown [25] that a 5 minute longitudinal standard equivalent to the 

RLongSM trials in the North Atlantic [29, 30] can be maintained with a 14 minute reporting 

time. This standard is valid for all RNP 1, 4 or RNAV 10 aircraft. The same monitoring 

requirements are necessary with distance measures replaced by the equivalent time using the 

mean speed. For example the requirement of no more than 2 percent of aircraft should be 

separated by less than 5.6 min (S+5 NM at 480 knots). 

8.2 NAT Safety Work 

8.2.1 General 

8.2.1.1 The NAT safety work for RLongSM was based on collision risk work that was done by the UK 

NATS in 2007. Subsequently, to support development of the global 5 minute separation standard, the 

NAT safety work was also presented to the ICAO SASP for review. 

8.2.1.2 The NAT safety work for the RLongSM trial was finalized at NAT SARSIG/17 in April 2013 and 

the following is from the Summary of Discussions of the following IMG/41 meeting: 

4.9 The NAT IMG was advised that detailed information concerning the RLongSM Collision 

Risk Model (CRM) had been provided to the Separation and Airspace Safety Panel (SASP) as 

part of the agreed coordination with that Panel (NAT IMG/37 Summary of Discussions, 

paragraphs 7.38 and 7.45 refer). The SASP had agreed that RLongSM CRM was overly 

conservative, except for the estimated values for the probability of lateral and vertical overlap, 

which were not sufficiently conservative. Nevertheless, the opinion of the SASP was that the 

CRM adequately supported RLongSM operational trials. The CRM had been updated in line 

with the suggestions from the SASP. The material presented to the SASP would be made 

available on the ICAO EUR/NAT website, in the area reserved for material supporting NAT 

SPG initiatives.  

4.10 The NAT IMG was informed that preliminary indications were that the estimated collision 

risk for the RLongSM validation trial (1.93 x 10-17 fatal accidents per flight hour (fapfh)) was 

well below the Target Level of Safety (TLS) established to support planning for reductions in 

longitudinal separation (5 x 10-9 fapfh). Accordingly, it appeared there was nothing in the 

collision risk analysis to indicate a concern with the safety of applying RLongSM. The United 

Kingdom had agreed to investigate whether it might be possible to use the model, perhaps with 

some modification, to assess the potential risk associated with allowing RLongSM pairs to 

continue on their current clearances in the event that a system failure would prevent further 

ADS-C position updates being received by the FDPS; an update would be provided to the 17th 

meeting of the NAT Safety and Reduced Separation Implementation Group (NAT SARSIG/17). 

The NAT IMG noted the NAT SARSIG had agreed the RLongSM CRM adequately accounted 



 

 

for the fact that RLongSM was being used to allow following aircraft to "catch up" to leading 

aircraft, resulting in less than 10 minutes, but more than 5 minutes, longitudinal spacing. In 

relation to the foregoing, the NAT IMG noted the NAT SARSIG had not identified any 

additional considerations that would be required to initiate an RLongSM trial in other NAT 

OCAs, beyond those required for the safety management activities applicable for operational 

trials in general.  

8.2.1.3 The following is from the report of NAT SPG/49: 

7.1.5 The NAT SPG noted the NAT IMG agreement that the NAT Safety Analysis and Reduced 

Separation Implementation Group (SARSIG) had completed the work required for safety 

assessments in support of the planned reductions in RLongSM in the ICAO NAT Region and 

the agreement that the OCAs continue to monitor the uptake and safety performance of 

RLongSM and report any safety occurrences.  

8.3 New Monitoring Requirements 
8.3.1 According to the SASP specifications the NAT must implement a monitoring program for 

application of longitudinal separation in the region (the monitoring requirements also apply to application 

of 30 NM and 50 NM longitudinal separation in the Santa Maria and New York areas). This issue will be 

raised by Iceland in a separate POG working paper for subsequent action by the appropriate NAT working 

groups. 

8.3.2 Those monitoring requirements were however not specified for the RLongSM trial and are 

therefore not considered required for the initial implementation of the separation within the Reykjavik 

CTA. A mitigation can nevertheless be considered the fact that majority of the traffic within the 

Reykjavik CTA is accurately monitored by ATS Surveillance systems. 

 

  



 

 

9 Assessment of the SASP Hazard Log 
9.1 Isavia has done a preliminary assessment of the SASP hazard log with regards to the 

implementation of 5 minute longitudinal separation. The assessment is detailed below. The end results are 

subject to safety assessments which will be completed before RLongSM implementation. 

Subject 1 – Filing of incorrect FPL information 

Hazard 

Loss of separation. 

Unsafe Event (cause) 

An ineligible aircraft receives a clearance for one of the performance based separation minimum 

because equipment and/or capability were incorrectly filed in the FPL or incorrect flight 

information transmitted from an adjacent ATC unit. 

Analysis 

The safety analysis used for determining the longitudinal separation standards was based on the 

assumption that the concerned aircraft and crew had and was operating the required on-board ADS-

C and CPDLC equipment. If the equipment is filed in the FPL but not available or not used by the 

flight crew then the controller could apply inappropriate separation. 

Aircraft operators are required to correctly file the on-board navigation equipment that is 

serviceable and usable by the crew. It is important that aircrew also use the equipment that is filed. 

It may, for example, lead to loss of separation if CPDLC capability is filed in the flight plan but 

then subsequently not used by the pilot. 

ATC reads the navigation and equipment designators from the FPL and then plans for and applies 

separation accordingly. ATC normally does not question the data in the FPL and trusts that the filed 

data is correct. It is important that aircraft operators and aircrew understand the importance of filing 

correct data in the FPL and the adverse impact that incorrectly filing this information can have on 

airspace risk. 

It is also the responsibility of ATC to correct flight plan data that is found to be incorrect and 

subsequently pass corrected data in coordination messages to the next facility. For example if 

CPDLC is found to be inoperative in an aircraft that has filed CPDLC capability then that 

information must be passed to the next ATC unit. 

SASP global controls and/or mitigations 

a) Establishment of ongoing system performance monitoring as defined in  the Manual on 

Monitoring the Application of Performance-Based Horizontal Separation Minima. 

b) PANS-ATM providing guidance for completing the FPL form. 

c) Performance based Communication and Surveillance manual (Doc 9869), Global Operational 

Data Link Manual (Doc 10037) providing guidance to aircraft operators. 

Regional and local controls and/or mitigators required 

Monitoring of airspace in accordance with Manual on Monitoring the Application of Performance-

Based Horizontal Separation Minima guidelines. 

Isavia implementation:  

a) The Reykjavik FDPS reads the flight plan indicators and applies the separation accordingly. 

b) Iceland will, before RLongSM is implemented, issue an AIC with guidance material for 

aircraft operators concerning the conditions that aircraft and aircrew must satisfy for correct 

application of the separation. 

c) Isavia will upgrade the FDPS to read, display and apply FPL information on CPDLC, ADS-

C and type of data link equipment. 

d) Isavia is creating a new window in the FDPS to make it easier for controllers to interpret 

and amend aircraft equipage and capabilities in case of enroute changes such as equipment 

failures. 



 

 

Subject 2 – Failure of ADS-C and/or CPDLC transfer 

Hazard 

Loss of separation. 

Unsafe Event (cause) 

The receiving ANSP is unable to establish an ADS-C or CPDLC connection with one or both 

aircraft.  
Analysis 

ADS-C and CPDLC services are intended to be seamless as connected aircraft move across flight 

information region (FIR) boundaries. However, experience has shown that, due to any one of a 

number of ground or airborne system problems or errors, the transfer of ADS-C and/or CPDLC 

connections may not occur.  

Examples of transfer failure include cases in which: 

a) the transferring ANSP fails to nominate the receiving ANSP as the Next Data Authority 

(NDA) for CPDLC;  

b) failure in the forwarding of the CPDLC connection to the receiving ANSP;  

c) inappropriate termination of the ADS-C connection by the flight crew when crossing the FIR 

boundary; and  

d) unintentional ADS-C disconnects due to or the ground system is unable to re-establish a lost 

ADS-C connection. 

When this occurs, ATC is expected to request the flight crew to follow procedures for re-

establishment of the AFN Logon or CPDLC connection. 

If attempts to restore connectivity are unsuccessful, ATC is expected to apply an alternate form of 

separation between the aircraft pairs involved. 

SASP global controls and/or mitigations 

Establishment of recommended data link procedures as defined in the Global Operational Data Link 

(GOLD) Manual (Doc 10037). 

Regional and local controls and/or mitigations required 

A. Apply an alternate form of separation. B. Comply with guidelines provided in the Global 

Operational Data Link (GOLD) Manual (Doc 10037). 

Isavia implementation 

a) Controller training will include procedures for dealing with failures in data link transfers. 

b) Isavia is working on analyzing data link transfer problems and developing improved 

automation and procedures for dealing with such problems in association with NAT TIG 

members. 
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Subject 3 –Surveillance and/or Communication failure 

 Hazard  

Loss of Separation. 

Unsafe Event (cause) 

Failure within the data link system and/or supporting subnetworks. 

Analysis 

Performance based longitudinal separations rely upon end to end connectivity of data link systems 

and subnetworks to ensure that required messages and information are sent, received and processed 

between the airborne equipment, communication service provider (CSP) networks and air traffic 

service unit (ATSU) ground system. Failure of individual components of the overall data link 

system can result in a necessary condition for separation application to not be available.  

Examples of communication and surveillance system components that can fail individually include: 

1. Air navigation service provider (ANSP) gateway failure,  

2. CSP network failure,  

3. Ground-earth station (GES) failure. 

SASP global controls and/or mitigations 

Establishment of recommended data link procedures as defined in the Global Operational Data Link 

(GOLD) Manual (Doc 10037) and the Performance-Based Communication and Surveillance 

(PBCS) Manual (Doc 9869). 

Regional and local controls and/or mitigations required 

1) Apply an alternate form of separation; 

2) Ensure redundancy of equipment, lines, power supply, etc;  

3) Comply with guidelines provided in the Global Operational Data Link Document (GOLD) 

Manual (Doc 10037), the Performance-Based Communication and Surveillance (PBCS) Manual 

(Doc 9869) and the Satellite Voice Operations Manual (Doc 10038). 

Isavia implementation: 

1) Controller training will cover the effects of surveillance and/or communication failure on 

the separation. 

2) All equipment and lines are redundant except currently the Isavia data link connection with 

SITA is single. Isavia is working on redundancy of the data link connection. 

3) Isavia data link procedures are in general in compliance with ICAO guidance material. 
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Subject 4 – Ground system failure 

Hazard  

Loss of Separation. 

Unsafe Event (cause) 

Failure of the (ANSP) flight data processing system (FDPS)  

Analysis 

Performance based longitudinal separations rely on ground system automation to process ADS-C 

reports to both calculate the distance between aircraft pairs and provide ATC alerts when the 

distance is in danger of falling below the minimum. Failure of FDPS hardware/software 

components or unavailability of power supply would negate this function and compromise the 

conditions for application of the separation. 

SASP global controls and/or mitigations 

None 

Regional and local controls and/or mitigations required 

1. Where able, transition remaining pairs to other form of separation that is not data link 

dependent.  

2. Ensure redundancy of equipment, lines, power supply, etc; 

3. Suspend further use of the performance based separation minima. 

Isavia implementation 

1) Controller training will cover the requirement to transition, where possible, to another form 

of separation when some conditions for application of the separation do not exist anymore. 

2) All equipment and lines are redundant except currently the Isavia data link connection with 

SITA is single. Isavia is working on redundancy of the data link connection. 

3) RLongSM will not be applied to new pairs of aircraft if conditions for application of the 

separation do not exist. 
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Subject 5 – GNSS system failure 

Hazard 

Loss of separation. 

Unsafe Event (cause) 

GNSS failure affecting multiple aircraft or a failure of individual GNSS receivers. 

Analysis 

Performance based longitudinal separation rely on data link communications which have a 

requirement to be accurate to within one second of UTC. On most aircraft equipped with ADS-C 

and CPDLC, this accuracy is provided via the GNSS time source. 

GNSS outages are detected by RAIM equipment. For individual GNSS receivers, the pilot shall 

advise ATC of failure. 

 SASP global controls and/or mitigations 

PANS-ATM (Doc 4444) 5.2.2 Degraded Aircraft Performance 

  Regional and local controls and/or mitigations required 

1. Make RAIM prediction a standard operation and suspend application of the performance based 

separation minima in case of predicted RAIM outage. 

2. Where able, transition remaining pairs to separation that is not reliant on GNSS.  

3. Suspend further use of the performance based separation minima. 

Isavia implementation 

1) Isavia monitors RAIM prediction for the whole Reykjavik control area. 

2) Isavia procedures specify that controllers shall not apply GNSS based separation in case of 

RAIM prediction warning or a pilot reported RAIM warning and this applies to application 

of RLongSM. 

3) Controller training will cover the requirement to transition, where possible, to another form 

of separation when some conditions for application of the separation do not exist anymore. 
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10 List of Attachments 
10.1 The following Attachments are provided with and form part of this implementation 

plan: 

Attachment A: Implementation plan for the Trial application of RLongSM in the NAT 

Region as updated by NAT IMG/41. 

Attachment B: Draft ICAO Circular 343-Guidelines for the Implementation of Performance 

Based Longitudinal Separation Minima. 

 

- END – 

 


