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SUMMARY 
 
The work carried out by UK NATS Operational Analysis (OA) department provides input to the 
safety assessment for the North Atlantic (NAT) Reduced Longitudinal Separation Minimum 
(RLongSM) project by providing a collision risk estimation based solely on theoretical collision 
risk modelling.  This paper describes the change from operations using only waypoint reporting 
to additional periodic reporting required for RLongSM operations in the NAT region. 
  
 

1 Introduction 

The work carried out by UK NATS Operational Analysis (OA) department provides input to the safety 
assessment for the North Atlantic (NAT) Reduced Longitudinal Separation Minimum (RLongSM) 
project by providing a collision risk estimation based solely on theoretical collision risk modelling.   

This paper describes the change from operations using only waypoint reporting to additional 
periodic reporting required for RLongSM operations in the NAT region.  It is based on material 
(Reference 1) developed prior to the NAT bilateral RLongSM trial, and therefore refers to prior 
operations as “current”, and RLongSM operations as “proposed”.  The initial proposal for reporting 
period was 20 minutes, and this is represented in the figures to this paper; however, the NAT 
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bilateral trial allowing the use of RLongSM in the Gander and Shanwick Oceanic Control Areas 
specifies a reporting period of 18 minutes.  This paper does not represent the complete concept of 
operations document for the RLongSM project. 

The work to date has sought to demonstrate that aircraft equipped with Automatic Dependent 
Surveillance-Contract (ADS-C), Controller-Pilot DataLink Communications (CPDLC) and Global 
Positioning System (GPS) can operate safely at a longitudinal separation of less than 10 minutes 
(with a proposed reduced longitudinal separation minimum of 5 minutes) via the processing of 
periodic ADS-C position reports. 

Prior to RLongSM, aircraft on the NAT generally only reported their position at waypoints which are 
10o of longitude apart.  In order to be able to safely reduce longitudinal separation below the current 
minimum of 10 minutes, it was decided that Air Traffic Control (ATC) would establish periodic 
contracts (in addition to waypoint contracts) with all ADS-C aircraft for the duration of the route in 
NAT airspace.  See Figure 1-1 below for a diagrammatic representation of the current and proposed 
concepts.  (Note: the NAT bilateral RLongSM trial uses 18 minute periodic reporting.) 

Figure 1-1: Current and Proposed Reporting on the NAT 
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2 Operational Scenarios 

The intention is that a reduced longitudinal separation will be applied in one of three different 
scenarios as illustrated below in Figure 2-1 to Figure 2-3.  Note that in all instances only aircraft with 
ADS-C periodic reports established, plus CPDLC and GPS will be able to have RLongSM applied. 

Figure 2-1: In-trail 

 

With the application of RLongSM, aircraft can go to… 

 

 

Figure 2-2: Climb-to

 

With the application of RLongSM, aircraft can go to… 
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Figure 2-3: Climb-through 

 

With the application of RLongSM, aircraft can go to… 

 

And then to… 

 

 

3 Current and Proposed ADS-C Reporting on the NAT 

For a reduced longitudinal separation to be applied, all ADS-C aircraft will be required to have a 
periodic contract established after Oceanic entry, for the duration of the route in Oceanic airspace. 

Requiring an aircraft to report periodically at a pre-determined time interval has significant merit as 
it enforces an upper limit on the time between reports.  By requiring all ADS-C equipped aircraft to 
report periodically, a new contract will not have to be set up each time a reduced separation is 
applied between appropriately equipped pairs of aircraft, thus reducing controller workload.   Figure 
3-1 and Figure 3-2 below depict the current waypoint reporting and proposed periodic reporting 
(with waypoint reporting also continuing).  They also illustrate what information will be received in 
each type of report.  Note that with the introduction of RLongSM, the times to the nearest second 
are now processed, and used to update the ATC system database, in all ADS-C reports. 
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Figure 3-1: Waypoint Distance-Based Report Details 

 

Figure 3-2: RLongSM Periodic Report Details (Additional to Waypoint Reports) 

 

 

4 Procedure for Setting up RLongSM Operations 

In most scenarios, ATC will establish periodic contracts with all ADS-C equipped aircraft for the 
duration of the route in Oceanic airspace.  When the controller attempts to apply a reduced 
longitudinal separation, the Shanwick Automated Air Traffic System (SAATS) will: 

• Check to see if standard (i.e. non RLongSM) separation (or greater) exists with all other 
proximate flights, and is forecast to continue to exist for the entire NAT route, or until some 
other form of separation is applied. 

• If standard (i.e. non RLongSM) separation does exist, then SAATS will present the Conflict 
Probe results to the controller. 

• If standard (i.e. non RLongSM) separation does not exist, and the flight that is the subject of 
the Conflict Probe meets the criteria for using RLongSM, then SAATS will  

1. Store the callsigns of the flights with which standard separation does not apply 
2. Re-probe the flight that is the subject of the Conflict Probe, allowing RLongSM to be 

applied between that flight and the flights from 1. above that also meet the criteria 
for using RLongSM. 

 
• SAATS will then present the Conflict Probe results to the controller. 
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• If the flight requires the use of RLongSM then SAATS will allow the controller to apply the 
reduced separation.  In Figure 4-1 for example, the orange (lower) flight will be allowed to 
climb to flight level 350 (F350), the level of the purple (higher) flight, and it will subsequently 
be monitored to ensure that a separation equal to (or greater than) the minimum in all 
dimensions with all other flights in SAATS will be maintained. 

• Note that for the duration of the flight trial it has been decided to require a minimum time 
difference (5 minutes and 30 seconds) that is greater than the RLongSM separation 
minimum (5 minutes).  This greater time difference is only required when RLongSM is 
initially set up by a controller Conflict Probe.  Once RLongSM has been established, system 
Conflict Probes, e.g. those carried out automatically on receipt of an ADS-C position report 
will only require the RLongSM minimum (5 minutes) itself. 

Figure 4-1: Example of a RLongSM Procedure 

 

5 Conformance Checking an Aircraft’s Position using ADS-C Periodic 
Reports 

All ADS-C periodic reports (including demand reports, manually requested by a controller) other than 
waypoint reports, will be used to check that a flight is conforming to the expected elapsed times 
between reporting points.  If the elapsed times are monitored, then the progress of longitudinal 
separation is also monitored.  Figure 5-1 below shows the standard information that will be 
contained in the periodic reports used by SAATS to check that the reported position is within a given 
distance (the conformance check limit threshold) of its expected position.  Currently, the 
conformance check limit for waypoint reporting is set to 0 Nm in SAATS, i.e. all periodic reports are 
used to update the SAATS database. 
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Figure 5-1: Periodic Report Details used for Conformance Checking 

 

If the reported position is within the conformance limit of the expected position, then no action will 
be taken.  Otherwise, the SAATS estimates are updated and a Conflict Probe carried out.  For 
example in Figure 5-2 below, the flight is 4 Nm ahead of where the ATC system expects it to be.  This 
falls outside of the 0 Nm conformance limit, and accordingly, SAATS will convert it to a time 
equivalent and the flight’s estimates for future positions will be updated as required. Then: 

• If the updated route is conflict-free, no action will be taken; 
• If there are forecast conflicts, SAATS will notify them to the controller. 

Figure 5-2: Using Periodic Reporting to Ensure that Separation is Maintained 

 

6 RLongSM Operations and Waypoint Reporting 

Although aircraft will continue to make position reports at waypoints, these will not affect the 
periodic reporting pattern, which will continue for the duration of the aircraft’s NAT transit.  For 
modelling purposes, waypoint reports are ignored since they add considerably to the complexity of 
the model; however, if it were possible to include them, the effect would be to reduce the risk 
estimate. 

The current, next and next+1 positions in the waypoint report are compared to where the system 
expects an aircraft to be, based on the cleared route.  Note that with waypoint reporting an aircraft’s 
time conformance (+/- 3 minutes) is checked against that expected as it passes the waypoint, 
whereas with periodic reporting an aircraft’s distance conformance (+/- 0 Nm, but adaptable) is 
checked.  The reported time at the current waypoint is checked to ensure that it meets the time 
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conformance criteria.  If an aircraft is outside of the time limits this will be highlighted to the 
controller and the warning has to be acknowledged.  The reported information will also be checked 
for any forecast loss of separation and this will be alerted to the controller if a conflict is found. 

7 Recommendations 

The meeting is invited to note the contents of the paper. 
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