SC-186, WG-4B
Meeting Minutes

(September 20-22 2005)
October 3, 2005 

STP / Interop Meeting

The SC-186 WG-4B STP SG and RFG Interop SG met at 9 AM on September 20, 2005 at RTCA, in Washington, DC to harmonize the development of standards for ADS-B. Meeting highlights include:
· The FAA’s Joint Resources Council (JRC) recently approved implementing the ground infrastructure to support ADS-B in the NAS. The JRC discussed an airspace mandate for DO-260A-compliant ADS-B equipment no later than 2016. No official announcement of the JRC’s decision will be made until Marion Blakey (FAA Administrator) has an opportunity to brief Congressional leaders.
· Interop Chairman Konrad Koebe (EUROCONTROL) and STP Chairman Jonathan Hammer (MITRE) conducted reviews of their respective SG documents to evaluate progress made by the two groups since they last met in June. Document content was appraised and timelines for final drafts discussed to ensure a concurrent delivery of harmonized requirements. Changes to draft material in the STP “fast track” MOPS and new sections in the Interop document and appendix were detailed. The next several weeks will be critical to the process since both SG members are slated to deliver a final draft prior to the next plenary.
· Greg Dunstone (Airservices Australia) presented the results of a study that evaluated times when Global Navigation Satellite System (GNSS) coverage dropped below 5 satellites. When this happens, Horizontal Protection Limit (HPL) data is not available and a less accurate Horizontal Figure of Merit (HFOM) has to be used to set the Navigational Uncertainty Category (NUC) on DO-260-compliant ADS-B equipment. Greg evaluated the following risks:

· Probability of GNSS receiving less than 5 satellites (less than 10-6 per hour)

· Probability of ranging error (less than 10-4 per hour)

· Probability of error being undetected

· Probability of a transponder using Horizontal Figure of Merit when Horizontal Protection Limit is not available

· Probability of errors not being detected by the site monitor

His research indicated a low risk and suggested NUC would be sufficient to provide 5-mile separation to DO-260 compliant aircraft reporting NUC ≥5. Greg also stated that “it would be desirable” for aircraft to upgrade to DO-260A standards in the future. He said Australia will mandate ADS-B in the 2009-12 time frame. 

· The Greg Dunstone report sparked a debate between STP and Interop SG members as to the way DO-260 equipment should encode Navigational Uncertainty Category (NUC) data. After much discussion, it was decided that standards should require using the Horizontal Protection Limit (HPL) to encode NUC (on DO-260 equipment) to support Non-Radar Areas (NRA) applications. Even though misdetection of bad satellite geometry (and consequently bad HPL) is a concern, HPL position accuracy (including undetected HPL error) is more desirable than using a Horizontal Figure of Merit to encode the NUC.

Roadmap to Completion

· A complete review of the mature STP draft will take place November 3 at 11 a.m. via telecom. The RFG Interop document (“Interoperability Requirements Standard for ADS-B-NRA application, version 1.0”) is open for review until November 8 when the Interop SG members meet to make final changes. Delivery of a “fast track” version of the ASAS MOPS to the SC-186 plenary is expected to occur on December 8. Publication of a “fast track” ASAS MOPS could happen as early as Mar 06. 

Future Meetings

· WG-4B will meet again December 5-8 at RTCA for a final document review prior to its plenary delivery. The STP SG will hold a telecom November 3, 2005 at 11 a.m. to discuss action items, draft revisions, interface requirements and work assignments. 

SC-186 WG-4B STP Subgroup Meeting Minutes

SC-186 WG-4B STP SG met at 9 AM on September 21, 2005 at RTCA in Washington, DC. Jonathan Hammer (MITRE/CAASD) was the Chairman. Bruce Paul (Mulkerin Associates Inc.) attended in support of NASA’s Glenn Research Center. Bruce serves as the STP SG Secretary. The attendees were:

	NAME
	ORGANIZATION
	PHONE #
	EMAIL

	Jonathan Hammer (Chairman)
	MITRE
	703-883-5209
	jhammer@mitre.org

	Mike Hanson
	FAA/AIR-130
	202-385-4687
	mike.hanson@faa.gov

	Stan Jones
	MITRE
	703-883-7341
	sjones@mitre.org

	Chuck Manberg
	ACSS
	623-445-6623
	chuck.manberg@L-3com.com

	Sheila Mariano
	FAA AIR-130
	425-227-2675
	sheila.mariano@faa.gov

	Chris Moody
	MITRE
	703-883-5506
	cmoody@mitre.org

	Bruce Paul (STP SG Secretary)
	Mulkerin Associates
	703-644-5660
	bruce.paul@mulkerin.com

	Bob Saffell
	Rockwell Collins
	321-768-7062
	rhsaffell@rockwellcollins.com

	Don Walker 
	Honeywell
	913-712-2193
	don.walker@honeywell.com

	Tony Warren
	Boeing
	425-266-8888
	anthony.w.warren@boeing.com

	Jeff Weeldreyer
	ACSS
	623-445-6645
	jeff.weeldreyer@L-3com.com

	Joel Wichgers (via telecom) 
	Rockwell-Collins
	319-295-0068
	jmwichge@rockwellcollins.com

	Gene Wong
	SafeFlight 21 Support
	240-375-9505
	gene.ctr.wong@faa.gov


STP Agenda. STP SG Chairman Jonathan Hammer (MITRE) welcomed STP SG members. Jonathan reviewed the agenda for the three-day meeting and discussed the order in which each item would be covered. The agenda items for the meeting included:

· An end-to-end review of the ASAS MOPS draft. This assessment would include a discussion of updated MOPS draft material prepared by:

· Chuck Manberg (ACSS) that deals with state data validity determination.

· Tony Warren (Boeing) that deals with the Appendix material and other data originally slated for placement in the Appendix that needed to be moved to the main body of the document.

· A chance to renew discussions about latency.

· A review of material for a proposed FAA Advisory Circular (AC). This information is intended to provide guidance for the installation of ADS-B equipment.
· A review of the SG schedule, teleconference dates, meeting dates and agenda items. 

JRC Backs ADS-B. The Joint Resources Council (JRC) is the FAA's senior decision-making body for major ATC acquisitions. It is comprised of associate and assistant administrators, acquisition executives, the chief financial officer, the chief information officer, and legal counsel. 

Gene Wong (FAA/SafeFlight 21 Support) told SG members the JRC recently approved implementing the ground infrastructure to support ADS-B in the NAS. JRC members Russ Chew (FAA Chief Operations Officer) and Nick Sabatini (FAA Associate Administrator for Aviation Safety) support the use ADS-B as the technology to meet the FAA's surveillance needs. The JRC discussed an airspace mandate for DO-260A-compliant ADS-B equipment no later than 2016. 
No official announcement of the JRC’s decision will be made until Marion Blakey (FAA Administrator) has an opportunity to brief Congressional leaders.

MOPS Review. An end-to-end review of the “fast track” MOPS required the better part of two days. Sections were methodically analyzed for accuracy, clarity and content. Sentences were rewritten to improve thoroughness. Additional major changes to the structure of the document were required as SG members removed material already covered in other link MOPS. The structural changes forced another revision of figures and references that will need to take place before the final review.

State Data Section Review. Chuck Manberg (ACSS) provided revisions to his material based on editorial comments from previous meetings and telecoms. The goal was to identify the most accurate source for data and the preferred secondary choices, in descending order, when the best choice was not available. Except for minor editorial changes, the revisions provided by Chuck were incorporated into the updated draft of the MOPS.

Surveillance Position Reference Point (SPRP). 
There was a discussion regarding implementing a surveillance position reference point. The group agreed after discussion that an adjustment of position to the SPRP will not be required for this version of the STP MOPS.

Proposed FAA AC material. Chris Moody (MITRE) provided a “straw man” draft for a proposed FAA Advisory Circular (AC) that would provide guidance on how ADS-B should be installed in aircraft. SG members reviewed and edited the draft to ensure the proposed AC covered all necessary recommendations. SG members will continue to author material for the proposed AC in the weeks ahead.

During the review, SG members determined the AC should address data source latency. After much discussion, it was determined the AC should specify the maximum allowable latency from a data source. The STP “fast track” MOPS will still provide limits on NIC and NAC based on latencies, but the AC would help contain latencies at the source.

Interface Requirements. During the end-to-end review of the MOPS draft, Bob Saffell stated it would be preferable to specify STP interface requirements in order to identify testing requirements. Bob volunteered to create the interface requirements section for the MOPS by October 28 so the SG members could review the document prior to the November 3 telecom.

Jonathan Hammer told SG members to expect their testing section assignments at or shortly after the November 3 telecom. A consolidated STP draft will be ready for final review prior to the next meeting, set December 5-8.

Future Meetings. The STP SG will hold a telecom November 3, 2005 at 11 a.m. to discuss action items, draft revisions, interface requirements and work assignments. The STP SG will meet again on December 5-8 at RTCA in Washington DC. This meeting is part of a SC-186 plenary session. 

STP Action Items. The STP SG members completed several outstanding Action Items (AI) prior to the meeting. STP SG members received the following Action Items (AI) at the meeting:

· Bruce Paul will move draft comments to a new comments matrix provided by Jonathan Hammer. Bruce will also make several editorial changes to bring the draft into alignment with the decisions of the SG.

· Jonathan Hammer will make changes to Figure 2.2 and write a section for the proposed FAA AC that deals with uncompensated latency limits. Jonathan will also contact SC-159 (GPS) to address SPRP at the source of the position error.

· Don Walker (Honeywell) will look for a source that can be referenced to justify Required Navigational Performance (RNP) Flight Management System (FMS) velocity uncertainty at < 10 meters/second.

· Chuck Manberg will research hybrid GPS systems to make sure they provide the data quality needed for STP. Chuck will also author an IP against DO-260A, stating that it is not compliant with DO-242A regarding vertical rate prioritization. This IP may affect the ASA MASPS and the way that document specifies the reporting of barometric altitude.

· Tony Warren will author a justification paragraph for the draft section “Conditions for Limiting the Reported HEPUstp and VEVUstp” based on assumed maximum latency listed in the Transmit Quality Level (TQL) table of the ASA MASPS. Tony will also write an IP to the ASSAP SG to ensure its members deal with SPRP. 

· Bob Saffell will create Interface Requirements for the MOPS draft and have it ready for distribution by October 28. 

· Joel Wichgers (Rockwell Collins) will revise the State Data Quality Determination section of the MOPS draft to ensure references are updated and write material for Appendix A2, A3 and A4. 

STP/Interop Recap. STP and Interop SG members reconvened Thursday afternoon to review progress from breakout sessions.

Jonathan Hammer recapped the STP discussions and the outcome of the SPRP talks. He discussed the content of the proposed FAA AC and upcoming MOPS draft sections for interface and testing requirements.

Konrad Koebe reported the Interop SG accepted the Terms of Reference (TOR) and completed a review of the Interop document main body and annex. Konrad stated all existing comments were resolved or dismissed and that version (1.0) was approved by SG members prior to the end of the meeting.

The next step for the RFG Interop SG is to submit the Interop document to the RFG in October and begin the Final Review and Comment (FRAC) process. At this time, the RFG Interop SG members are not scheduled to meet again, but that could change if they are not able to resolve FRAC comments via telecom. A decision to set future RFG Interop meetings resides with the RFG leadership.    
Adjournment. Members of the STP SG and Interop SG adjourned from their meetings Thursday afternoon at 4:05 p.m.
Additional Information: 

STP Documents: STP documentation and the work being performed by the RFG Interop documentation team are posted on the RTCA SC-186 WG-4 website: (http://adsb.tc.faa.gov/WG4.htm)

Tables: The tables listed below show NAC, NIC and SIL values that can be transmitted in an ADS-B message:

Table 1. Navigation Accuracy Category for Position (NACp) Encoding

	NACP
	95% Horizontal and Vertical Accuracy Bounds (HEPU and VEPU)
	Comment

	0
	HEPU ( 18.52 km (10 NM)
	Unknown accuracy

	1
	HEPU < 18.52 km (10 NM)
	RNP-10 accuracy

	2
	HEPU < 7.408 km (4 NM)
	RNP-4 accuracy

	3
	HEPU < 3.704 km (2 NM)
	RNP-2 accuracy

	4
	HEPU < 1852 m (1 NM)
	RNP-1 accuracy

	5
	HEPU < 926 m (0.5 NM)
	RNP-0.5 accuracy

	6
	HEPU < 555.6 m ( 0.3 NM)
	RNP-0.3 accuracy

	7
	HEPU < 185.2 m (0.1 NM)
	RNP-0.1 accuracy

	8
	HEPU < 92.6 m (0.05 NM)
	e.g., GPS (with SA) 

	9
	HEPU < 30 m and VEPU < 45 m
	e.g., GPS (SA off)

	10
	HEPU < 10 m and VEPU < 15 m
	e.g., WAAS

	11
	HEPU < 3 m and VEPU < 4 m
	e.g., LAAS


Table 2. Navigation Accuracy Category for Velocity (NACv) Encoding

	NACV
	95% Horizontal Estimated Velocity Uncertainty (Accuracy)
[HEVUADS‑B]
	95% Geometric Vertical Estimated Velocity Uncertainty (Accuracy)                       [VEVUADS‑B]

	0
	Unknown or ( 10 m/s
	Unknown or ( 50 feet (15.24 m) per second

	1
	< 10 m/s
	< 50 feet (15.24 m) per second

	2
	< 3 m/s
	< 15 feet (4.57 m) per second

	3
	< 1 m/s
	< 5 feet (1.52 m) per second

	4
	< 0.3 m/s
	< 1.5 feet (0.46 m) per second

	5
	Reserved for Future
	Reserved for Future

	6
	Reserved for Future
	Reserved for Future

	7
	Reserved for Future
	Reserved for Future


Table 3. Navigation Integrity Category (NIC) Encoding

	NIC
	Horizontal and Vertical Containment Bounds
	Comment

	0
	RC ( 37.04 km (20 NM)
	Unknown Position Integrity

	1
	RC < 37.04 km (20 NM)
	RNP-10 containment radius

	2
	RC < 14.816 km (8 NM)
	RNP-4 containment radius

	3
	RC < 7.408 km (4 NM)
	RNP-2 containment radius

	4
	RC < 3.704 km (2 NM)
	RNP-1 containment radius

	5
	RC < 1852 m (1 NM)
	RNP-0.5 containment radius

	6
	RC < 1111.2 m (0.6 NM)
	RNP-0.3 containment radius

	7
	RC < 370.4 m (0.2 NM)
	RNP-0.1 containment radius

	8
	RC < 185.2 m (0.1 NM)
	RNP-0.05 containment radius

	9
	RC < 75 m and VPL < [112 m]
	e.g., WAAS HPL, VPL

	10
	RC < 25 m and VPL < [37.5 m]
	e.g., WAAS HPL, VPL

	11
	RC < 7.5 m and VPL < [11 m]
	e.g., LAAS HPL, VPL


Table 4. Surveillance Integrity Level (SIL) Encoding

	SIL
	Probability of Exceeding the Position Containment Region defined by NIC without Detection

	0
	Unknown

	1
	( 1 x 10-3 per flight hour

	2
	( 1 x 10-5 per flight hour

	3
	( 1 x 10-7 per flight hour


Note: Handouts from the SC-186 WG-4B STP/Interop SG meetings are available upon request in mixed electronic media (*.doc, *.ppt and *.pdf) format.
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