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SC-186 WG-4B STP Subgroup Meeting Minutes

SC-186 WG-4B STP SG met at 9 AM on July 26, 2005 at RTCA, Washington DC. Jonathan Hammer (MITRE/CAASD) was the Chairman. Bruce Paul (Mulkerin Associates Inc.) attended in support of NASA’s Glenn Research Center. Bruce is also 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

	Bob Manning
	L3 Com Analytics
	703-697-1614
	robert.manning@pentagon.af.mil

	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

	Stuart Searight
	FAA WJHTC
	609-485-5036
	stuart.searight@faa.gov

	Don Walker (via telecom)
	Honeywell
	913-712-2193
	don.walker@honeywell.com

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

	Joel Wichgers
	Rockwell-Collins
	319-295-0068
	jmwichge@rockwellcollins.com

	Gene Wong
	STI/SF 21 Support
	240-375-9505
	gene.ctr.wong@faa.gov


Welcome. The STP SG members were welcomed by STP SG Chairman Jonathan Hammer (MITRE) who 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:

· A review of STP SG Action Items

· News impacting ASAS MOPS work 

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

· Stuart Searight (FAA) that deals with static data used by STP.

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

· Joel Wichgers (Rockwell Collins) that deals with the determination of position, velocity and state data quality.

· An initial talk about the test section and associated writing assignments

· Revisiting a discussion about a proposed FAA AC that would provide guidance for ADS-B equipment installations

· A review of the latest Interop document 

· A review of the SG schedule, including teleconference dates, meeting dates and locations, and upcoming deliverables. 

Action Items. The STP SG members completed several outstanding Action Items (AI) prior to the meeting. Bruce Paul, STP Secretary, conducted a review of these completed items and updated the master AI list to reflect the finished work.

Data Concentrator. Bob Saffell (Rockwell Collins) and Tony Warren (Boeing) talked about data concentrators. It is possible data concentrators will not allow automatic selection of data parameters on an individual basis. Some concentrators provide all data from all sources and may not indicate which source it uses. This conflicts with proposed STP requirements that would not allow “blended data” from sources that are not tightly coupled to the system used to navigate the aircraft. Members of the SG will review appropriate documents and determine the defined content of discreet messages to learn more about data source selection in these devices. One possible best solution would be to input GPS data from all sources plus the selected Flight Management System (FMS), determine which system has the best integrity (NIC) value, and then use all the data from that source except for barometric altitude. Barometric altitude will be provided from the selected Air Data Concentrator (ADC) source.

STP MOPS Review. Prior to the start of a complete review of the STP “fast track” ASAS MOPS, SG members had general comments that applied to the overall document. It was suggested that since DO-260A did not address Transmission Quality Level (TQL) this term should be removed from this version of the MOPS. Stuart Searight (FAA) agreed to remove references to TQL. Bruce Paul was asked to remove other words and/or references that did not belong. 

A thorough review of the STP “fast track” ASAS MOPS -- which included new material from Chuck Manberg (ACSS) and Stuart Searight -- required about 20 hours to complete. Section authors were called upon to discuss each entry when their material came up for review. The discussion yielded major changes to the structure and content of the document as SG members removed any material that was already covered in other documents (e.g., DO-260A or DO-282A.) It was decided that the STP “fast track” ASAS MOPS was only intended to supplement existing link MOPS and establish how to define integrity with a main focus on sources other than GPS.

New STP Functional Diagram. Bob Saffell created a new STP functional diagram (Figure 1) to better illustrate STP functionality. The previous diagram did not indicate that some data was passed through while other data was processed. 

The diagram illustrates how some data is processed while other data is simply passed through as it travels from the input to STP (B1) to the ADS-B output (D1). The intent is to have the ADS-B Transmit Subsystem have the flexibility to adapt to multiple applications without changing the existing link MOPS. This would allow most adaptations to take place with a minor software change and set up certification via amended Technical Standard Order (TSO) and Supplemental Type Certification (STC) … as opposed to a full rectification via the TSO and STC processes.

The two notes that accompany Bob’s new functional diagram can be difficult to understand. In layman terms, the two notes basically state this:

Note 1: The STP Logic Function needs to address requirements that are not currently covered by the link MOPS (see Note 2). This includes the logical process that determines what available NIC, NAC and SIL values are to be loaded into ADS-B messages. Requirements may include (but are not limited to) integrity and accuracy metrics, auxiliary source-selection logic, and particular vehicle configurations. Effectively, the STP Logic Function needs to adapt to various input applications (e.g., navigational, flight crew) to support multiple ADS-B applications without changing the link MOPS. It is envisioned that most adaptations can be accomplished through minor software changes to systems already covered by existing link MOPS. Upgraded systems could then be re-certified through an amended Technical Service Order (TSO) and Supplemental Type Certificate (STC) … as opposed to a full rectification via the TSO and STC processes.

Note 2: The various existing ADS-B Link MOPS already designate most of the data selections, validations, and data implementations for an ADS-B message. The STP Logic Function supports  ADS-B applications by determining (and passing on to the STP Transmit Subsystem) the ADS-B link MOPS (and other) data that has the best accuracy, integrity and quality.  

Position Extrapolation (Non-Precision). Before the SG members agreed to the removal of certain draft sections intended to provide guidance on position-reporting requirements, they studied the DO-260A section entitled: “Airborne Latitude Extrapolation Case (non – precision) (§ 2.2.3.2.3.7.3.1). This section specifies that ADS-B messages with Type Codes other than 9, 10, 20 or 21 (essentially airborne NIC outside the scope of the STP “fast track” ASAS MOPS) shall contain an estimate of the latitude position at the time of applicability that is within 200 milliseconds of the time that the airborne position message is transmitted. Essentially, the original data and the encoded latitude shall be updated at least every 200 milliseconds.

After much discussion, it was agreed that the existing 200-millisecond requirement was adequate to reach a horizontal position accuracy of NACp=8 (which has a containment radius of better than 92.6 meters) and that this would meet application requirements for the initial STP “fast track” ASAS MOPS. Upon hearing this, Jonathan suggested that any material that was “superfluous and repetitive” needed to be stripped from the draft and asked all venders to concur.

Don Walker (Honeywell) pointed out that the original goal of the SG was to quantify the time of applicability of the sensor, not the reference point in the link MOPS. The DO-260A section listed above establishes time of applicability in reference to when data is presented to the transmitter interface. An agreement was finally reached that this issue could be handled appropriately if vendors accounted for sensor latency and bounded NIC and NAC outputs accordingly. Don Walker and Stan Jones (MITRE) agreed to create a table that would list the latency limits for NIC/NAC values. SG members suggested an FAA AC about sensor latency would be helpful if it encouraged vendors to provide latency values.

ADS-B Interop progress. STP SG Chairman Jonathan Hammer wanted to review Interop documentation progress but was unable to reach any Interop members by phone or email. Jonathan took an action item to contact Interop Chairman Konrad Koebe so the STP SG could get an Interop documentation update prior to the next meeting.

FAA ADS-B Switch Proposal. Shelia Mariano (FAA/AIR-130) informed the SG that the FAA would prefer to have an on/off/standby switch for ADS-B. She stated that there may be times when the FAA would want an aircraft to disable its transmit function.

The SG could not back this position for two reasons: shutting off ADS-B would interfere with ADS-B air-to-air applications and setting requirements for a switch was outside the scope of the STP SG. Jonathan told Shelia that the FAA needed to take this issue to the RFG. Shelia said the FAA would poll the industry and other shareholders on this matter before proceeding. Bob Saffell said that ARINC 718A identifies a pin that allows squitter disable and that the switch could possibly tie in to that pin.

FAA ADS-B AC revisited. Jonathan Hammer and other SG members restated the need for an FAA AC that would provide guidance on how ADS-B should be installed in aircraft. The SG compiled a quick list of what the AC needed to provide:

· A list of GPS systems along with ADS-B systems that those systems can be coupled with. If a positional source other than GPS is used, it has to be a Flight Management System (FMS) that delivers Required Navigational Performance (RNP) and Actual Navigational Performance (ANP) data. 

· Since some vendors are starting to put down NIC and NAC criteria for 3- and 5-mile separation services, the SG members want the FAA to include their recommendations in the proposed AC.

·  SG members want requirements for GPS expressed in a generic way. 

· The proposed AC needs to specify minimum pilot inputs and the composition of a minimum system.

· The proposed AC needs to address pressure altitude requirements since existing link MOPS do not provide a list of industry documents and/or applicable versions. 

SG members volunteered to author material that would form the backbone of the proposed AC. Chris Moody (MITRE) agreed to provide requirements on a Global Navigation Satellite System (GNSS). Chuck Manberg agreed to provide source selection recommendations. Tony Warren agreed to address requirements for FMS sources. Chuck, Jonathan and Chris will author a section that specifies requirements on ADS-B (e.g., minimum data elements to be broadcast, a conversion table from NUC to NIC, etc…). Continued airworthiness, maintenance schedules and inspection materials will also need to be addressed. 

Future Meetings. The STP SG will hold a telecom August 31, 2005 at 1 p.m. to discuss progress on work assignments. The STP SG will meet again on September 20-22 at RTCA in Washington DC. This meeting is a joint STP/Interop assembly. 

STP Action Items. STP SG members received the following Action Items (AI) at the meeting:

· Bruce Paul will update the STP ASAS MOPS draft to incorporate all changes made during the meeting. He will also remove words (such as “will”) that do not belong in the document and create a separate AI list for Interop members. Bruce will also get a copy of TSO 166A for distribution to the SG.

· Jonathan Hammer will contact the FAA and attempt to have it re-evaluate AC priority in order to “fast track” an AC on ADS-B. He will also help Chris Moody and Chuck Manberg write specific requirements on ADB-S for the AC.

· Shelia Mariano will poll vendors and other shareholders regarding the need for an ADS-B On/Off/Standby switch.

· Don Walker will change the “Status Data Latency Assessment” definition since, as is, it can’t be tested and conflicts with ICAO requirements. He will also create tables for non-precision position extrapolation requirements.

· Stan Jones will evaluate the numbers that go into the tables that will set non-precision position extrapolation requirements.

· Chuck Manberg will investigate the creation of a diagram that depicts data inputs and selection, which includes NIC computation used for switching (if this isn’t too complicated) and create a source selection section for the proposed FAA AC.

· Tony Warren will develop material for the proposed FAA AC pertaining to FMS data requirements.

· Joel Wichgers will revise Table 2.2.4.6.2 (HEVUstp and VEVUstp) as a table lookup with input from Tony Warren. 

STP Adjournment. Members of the STP SG adjourned from their three-day meeting Thursday afternoon at 4:12 p.m.
Additional Information: 

STP Documents: STP documentation and the work being performed by the RFG Interop documentation team is 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. They are available in mixed electronic media (*.doc, *.ppt and *.pdf) format.
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