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NORTH ATLANTIC SYSTEMS PLANNING GROUP (NAT SPG)
NAT SPG SPECIAL 2007

MEETING

(Paris, 15 to 16 November 2007)

Agenda Item 2:
System Performance Requirements
a)
Required communication performance (RCP)
Required Communications Performance
 (Presented by Canada and United States of America)
SUMMARY

This paper documents communications service requirements for present and future NAT operations. 
1. Introduction

1.1 There has been much controversy regarding the loss of dual-GES redundancy in the NAT and elsewhere due to closures of certain Ground Earth Stations (GES). That loss sharply reduced the capability of the satellite communications system to recover from single GES failures quickly enough to ensure acceptable system availability. NAT SPG/43 Conclusion 43/29 highlighted the consequential need to document communications requirements:
That the ICAO EUR NAT Regional Director:

a) convene a Special meeting of the NAT SPG from 15 to 16 November 2007;

b) to prepare for the Special NAT SPG meeting, a meeting of technical experts be convened in the week of 1 to 5 October 2007 to draft documents to include but not limited to the following:

. . . 
iii) communications requirements necessary to implement and improve the level and efficiency of services;
. . .

1.2 The NAT SPG Preparatory meeting of October 1-3, 2007 examined several related working papers (WP/4, WP/6, WP/7). One of them (WP/6) was vetted previously at the NAT ATMG and NAT FIG. They constituted inputs from ANSPs and the industry-led FANS Satcom Improvement Team, which met in parallel with the NAT SPG Preparatory, and which took part in the concluding discussions on RCP. This paper is a consolidation of the inputs and discussions as requested by the Secretariat during the meeting.
2. Discussion

2.1 To date there has been no ICAO specification of RCP for the NAT Region. Appendix A to this paper provides draft material. The Oceanic SPR Standard from which it is largely taken specifies performance requirements for oceanic 30/30 separation minima. Thirty miles lateral is arguably the same as ½-degrees latitude track spacing, concerning RCP, and 30 miles longitudinal would have more stringent RCP than would 5 minutes (simplistically about 40 miles). That being said, the NAT has much higher traffic levels than the PAC, so a NAT-specific safety case will have to confirm. Therefore the draft material contains the caveat “3.1 … These communications performance requirements will be subject to validation and change as NAT safety risks are further analyzed, as monitoring is enhanced, and as operational experience is gained.”
2.2 Whether communications service providers will be able to affordably meet the requirements is yet to be determined. Discussions at the October 1-3 meeting indicated that the message transit time requirements could be problematic. If they cannot be affordably met, and assuming that they will stand essentially as-is following complete NAT-specific safety and efficiency analysis, then dependent separation reductions will need to be delayed until technologies improve.
2.3 The Availability requirement will be met if …
· if each GES serving the NAT is expanded with sufficient additional Channel Access Cards, and with sufficient additional frequencies re-allocated from other satellite services such as land mobile, to serve flights that would fall back to it in the event of failure of another GES, and 

· if CSPs arrive at contractual and inter-networking arrangements that will enable their respective airborne users to affordably fall back to either’s GESs.
It is understood that the Mean Time Between Failures requirement will continue to be met because CSPs have undertaken to upgrade GES components that are reaching the end of their useful lives.
2.4 The outage indication delay requirement goes beyond the OSPR although that standard alludes to such a requirement as follows: The values for availability and continuity provide a basis for further operational safety assessment taking into account other factors <including> capability and performance of detecting and indicating the loss of the data link services. Discussions at the October 1-3 Preparatory meeting proposed including the requirement.
3. Action by the Meeting

3.1 The Group is invited to consider the following draft Communications Service Requirements, as a basis for guidance material for ANSPs in the NAT Region.
	


Appendix A

DRAFT
Communications Service Requirements for Air Traffic Services in NAT Airspace
1 Application
Each ANSP for the NAT Region should ensure that their communications service providers (CSP) meet the performance requirements herein for communications services they provide between each oceanic area control centre (OACC) and the flights it serves. The risks represented by the requirements are regarded as being as low as reasonably achievable and within the realm of unimpaired safety.
2 Purpose

2.1 The requirements herein are intended to support NAT operational and safety requirements as traffic grows, and as horizontal separation minima are reduced. Reduced longitudinal separations will require air traffic control to become more tactical, supported by enhanced intervention capability. The performance requirements will be subject to validation and change as NAT safety risks are further analyzed, as monitoring is enhanced, and as operational experience is gained. 
2.2 The requirements herein are intended to provide meaningful benchmarks for reference in performance monitoring.
3 Relationship to standards documents 
3.1 The requirements herein are taken from the RTCA/Eurocae Safety And Performance Standard For Air Traffic Data Link Services In Oceanic And Remote Airspace (OSPR), which includes a supporting safety analysis for present Pacific operations comparable to NAT present and future operations. 
3.2 The requirements herein, as in the OSPR, specify RCP in terms of parameters defined in the ICAO Manual On Required Communications Performance (Doc 9869): Transaction Time, Continuity, Availability, and Integrity. However the RCP parameters have been augmented here with meanings and ancillary requirements specific to the context at hand. For example: Because ANSPs are to impose these requirements upon their providers of communications services, only a portion of overall RCP Transaction Time is specified: Communications Service Time (CST) or Surveillance Service Time (SST).
3.3 Whereas the OSPR specifies an Availability value that is required for safety alone, the Availability requirement herein is more stringent, based on an additional need to maintain orderly and efficient operations.
4 Performance metrics and meanings
The following are RCP metric definitions taken from the ICAO Manual On Required Communications Performance, and augmented by derived meanings that pertain in the narrower context of communications service provision. 
4.1 Communication transaction time - The maximum time for the completion of the operational communication transaction after which the initiator should revert to an alternative procedure. 
Meanings for communications service – 

· Communications Service Time (CST) – The summed critical transit times for an ATC intervention message and a response message, between the interfaces of ATC automation and aircraft.

· Surveillance Service Time (SST) – The critical transit time for a surveillance report between the interfaces of aircraft and ATC automation.
4.2 Continuity - The probability that an operational communication transaction can be completed within the communication transaction time. 
Meanings for communications service – 
· The proportion of intervention messages and responses that can be delivered within the specified CST.
· The proportion of surveillance messages that can be delivered within the specified SST.

4.3 Availability – The probability that an operational communication transaction can be initiated when needed. 
Meaning for communications service – Total outage proportion of communications service for any 12-month observation period. An outage is an interval during which a communications service fault prevents the Continuity requirement from being met, affecting multiple aircraft.
4.4 Integrity – The probability that communication transactions are completed within the communication transaction time with undetected error. 
Meaning for communications service – The probability that the communications service will introduce an undetectable error in any message between the interfaces of aircraft and ATC automation.
5 Requirements for 60-mile / 10-minute operations
The following requirements derive from the need that NAT HF infrastructure not be overburdened due to long or frequent outages of more advanced communications media that are carrying substantial message volumes. 
The communications service shall meet or better these performance metric values:
	RCP type
	RCP/400

	CST [seconds ATC-aircraft-ATC]
	280
	240

	SST [seconds aircraft-ATC]
	340
	270

	Continuity 
	0.999
	0.95

	Availability1
	0.999

	Integrity
	10-5


Notes:
1 – Availability of 0.999 implies no more than 9 hours of total outage time in any 12-month period.

6 Requirements for ½-degree / 5-minute operations
The following requirements derive from the needs for safe, orderly and efficient operations when NAT separation minima are ½ degree latitudinal track spacing, and 5 minutes in-trail. 
The communications service shall meet or better these performance metric values:

	RCP type
	RCP/240

	CST [seconds ATC-aircraft-ATC]
	120
	100

	SST [seconds aircraft-ATC]
	170
	84

	Continuity 
	0.999
	0.95

	Availability1
	0.9999

	Mean time between failures2 (MTBF) [days]
	90

	Maximum outage [minutes]
	15

	Outage indication delay 3  [minutes]
	5

	Integrity
	10-5


Notes:

1 – Availability of 0.9999 implies no more than 50 minutes of total outage time in any 12-month period.

2 – A failure is any outage of more than 10 minutes. 

      MTBF of 90 days implies no more than four failures in any 12-month period. 
3 – After an outage begins, indication delay is the time before the communications service provides ATC automation with a positive indication that there is an outage.
–  END  –
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