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2. Anti-Trust Statement & RTCA/EUROCAE Policies 
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4. Approval of Agenda 
5. European ACAS Xa Evaluation Preliminary Findings (Dean) 
6. Update on ACAS Xu MOPS (DO-365/ED-275) Supplemental Material (Kobzik-Juul) 
7. Overview of related SC-228 Activities 
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1. Chairmen’s Opening Remarks / Introductions  

 
Mr. Stu Searight opened the meeting and welcomed everyone.  Mr. Searight indicated we wanted 
to get through a lot of information today and would proceed directly to the Anti-Trust Statements 
and Committee Policies. 
 

2. Anti-Trust Statement & RTCA/EUROCAE Policies 
 
Mr. Al Secen noted that this meeting is the 100th Plenary held by SC-147. He observed that this is 
one of very few SC’s that have achieved Centenary milestone; GPS being one of them, we are in 
good company. Then, Mr. Secen reviewed membership policy and anti-trust policies. Then filling 
in for Mr. Alex Engel, Mr. Secen indicated policies for EUROCAE are similar, and presented the 
EUROCAE slide for comparison. Mr. Secen finished up by reviewing some meeting tips for virtual 
meetings, and announced that he had provided a link (url) in the chat window for participants to 
record their attendance. 

3. Approval of Minutes From the 99th meeting of RTCA SC-147 and 68th meeting of EUROCAE 
WG-75 (9 September 2020)  
[SC-147 Plenary Minutes 20200909 v1r0.pdf] 
 
Ms. Donna Froehlich indicated minutes have been posted for over 6 months, and that they had 
received an internal/leadership review prior to posting. She asked for any comments or questions; 
there were none. Mr. Stu Searight moved for approval; Mr. Wes Olson and Mr. Ed Hahn 
seconded. There were no objections; the minutes for the 99th Plenary were approved. 

 

4. Approval of Agenda 
Mr. Stu Searight noted that due to other meetings and commitments of attendees we may 
rearrange presentations.  He then indicated that the Committee leadership hopes to finish 
early and kick-off the WG session with SWG/TWG breakout as soon as we close the 
Plenary. Mr. Searight asked if there were other business for Plenary discussion. No 
additions were made and the agenda was accepted. 
 

5. CAFÉ/CRÈME Briefing (Booth/Dean) 

Mr. Dean began presentation on the CAFÉ CRÈME model by reminding the committee 
that there have been multiple iterations of the safety encounter model and that previous 
iterations had raised issues which were presented here. Mr. Dean indicated that some 
improvements to CAFÉ CRÈME include multi-aircraft model and stress testing. 
Additionally the ACAS simulator was updated to include passive and active surveillance, 
surveillance noise and variable pilot models. The simulator performance was validated by 
EuroControl and compared with other simulation results. Reporting of results was 
expanded to include statistical significant calculations for the comparisons between TCAS 
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I and ACAS Xa. Mr. Dean finished up by indicating that encounters form the latest iteration 
of the model are being generated and will be simulated over the summer months; that there 
are no safety results at present. Mr. Dean finished by stating he hoped the team would have 
preliminary safety analysis results the following week. 

Mr. Dean proceeded to describe the present results from the modeling effort, Mr. Dean 
stated these results are based on using ACAS Xa/Xo MOPS DO-385 CP1. Mr. Dean also 
indicated that the team had cleaned up some of the encounters in their set, these encounters 
appeared to be military aircraft that might not be following “normal” flight rules. He also 
indicated there was some trajectory smoothing that was optimized per radar operator. 

When Mr. Dean proceeded to slide 4, he stated the results indicate very significant RA-rate 
reduction of ACAS Xa vs TCAS II. However, the “main problems” with ACAS Xa in 
European Modeling and Simulation environment remain similar to that presented one year 
ago. Mr. Dean indicated these findings are not perceived as serious safety issue. However, 
regarding these findings: 

• Very Close Encounters (e.g., slow closure) - There could be some loss of 
confidence in the system when aircraft get close together but there is no ALERT. 
Need to address this in training. 

• Horizontally Converging and Vertically Diverging after altitude crossing (HCVD) 
- ACAS Xa generates 9 RAs on encounters against level intruder with >500ft VD, 
while TCAS II does not alert. This needs EASA safety evaluation and decision on 
whether the performance is acceptable. 

• Vertical Deviations as a result of an RA were described and attributed mainly to 
late or no weakening of Level-Off advisory. 
 

Then Mr. Dean reviewed the upcoming delivery dates for the Café Crème effort: 
• Presentation of preliminary results to EASA – 7 July  
• European validation report – 15 September 

Mr. Dean then indicated that preliminary results would be shared with TCAS PO after they 
have been provided to EASA. 

Mr. Stu Searight referred to slide 4 and the overall reduction in RAs on that slide. He asked: 
Are we still maintaining a reduced number of RAs?  

Mr. Dean responded: “I have reason to believe so, but we do not have proof; we are still 
doing safety analysis on that.” He added: “This was affected by having those suspected 
military encounters in the set. We are re-running and will have accounted for that issue 
when we have preliminary results in a few weeks.” 



Then Mr. Searight thanked Mr. Dean for the presentation and indicated “we look forward 
to reviewing final results.” 

6. Update on ACAS Xu MOPS (DO-365/ED-275) Supplemental Material (Kobzik-
Juul/Leeeper) 
Mr. Charles Leeper began by describing how that ACAS Xa, and now the ACAS Xu, 
output files are used to compare manufacturer/integrator test results with the expected 
results that are supplied as part of the test suite. The comparison of results facilitates 
verification of the ACAS performance.  
 
He indicated some areas of code are very sensitive to different compilers, operating 
systems, platforms.  These can be described as precision issues between the different 
versions of executable code. The output files were tweaked to accommodate the calculation 
sensitive sections of code; additionally CostFiles was incorrectly generated for ACAS Xu, 
this was also corrected in this update.  
 
Mr. Leeper then highlighted some of the Precision issues that led to different branches of 
code being run within some vendor versions of the ACAS Xu code.  He indicated that the 
test team addressed these, initial, inconsistencies of test results by amending the test suite 
encounters to avoid these “knife-edge” situations. Mr. Leeper noted this affected five 
ACAS Xu encounters and fourteen ACAS Xu encounters. Mr. Aaron Dutle queried: Is this 
issue based on different implementations; or just the compilers?  
 
Mr. Leeper indicated this was primarily due to differences in the compilers and platforms. 
He reminded the committee the “Test suite purpose is to ensure implementations are 
correct… [He continued:] The test suite is not meant to enforce the same compiler, 
operating system, development platform, and execution environment on all the vendors.”  
These changes to the test suite will improve the ease of use and understanding of results. 
 
Mr. Leeper then provided the committee with a reminder how to access ACAS Xa and 
ACAS Xu supplemental files (slide 6): 
• The ACAS Xa/Xo version DO-385 Change 1 CP1 can be requested from here, per the process 

outlined for CP1 in TSO-C219: mailto:9-AVS-AIR-ACASX-Test@faa.gov The version is 
named TestSuiteXaDO385Change1CP001_20210422 

• The ACAS Xu version DO-386/ED-275 can be downloaded from the RTCA OneDrive DO-
386 Supplemental Material location The version is named Xu Test Suite DO-386_20210414 
OR go to https://www.rtca.org/sc-147/ and click on the link for DO-386 Vol I and Vol II 
Supplemental Materials, completed December 2020. 

 
Mr. Leeper noted these files will transition to the RTCA Store, which will become the 
authoritative source once the store is able to host the large files. For now, we are using 
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these platforms to make sure that people can reliably download the ACAS Xu Test Suite 
files. 
 

7. Overview of related SC-228 Activities – draft OSED (Bender/Campbell) 
 
Mr. Walter Bender began with brief update on the OSED for smaller UAS which is led by 
Mr. Paul Campbell.  Mr. Bender indicated: We have goal to get several use-cases into the 
OSED appendix of our MOPS, then SC-228’s UAS/DAA OSED will refer to our MOPS. 
Mr. Campbell added: The SC-228’s OSED will have a section describing the relationship 
between the documents, and the sXu MOPS (OSED material) would refer back to SC-228 
OSED for larger UAS. Mr. Bender continued, stating: the draft material for the sXu OSED 
borrows heavily from ACAS sXu ConUse. 
 
Mr. Bender then addressed Command and Control (C2) systems; he stated there was a 
decision to remove material related to C2 system description and concept of use. The group 
decided  to provide background on ACAS sXu dependence on C2 and refer to future release 
of C2 MASPS (DO-377x). Mr. Bender stated this allows us to remove the removing the 
current section 5 of the ACAS sXu MOPS and allows us to do the same thing with DAA 
OSED. Don’t want these documents to be held up (about a year) by lag in the release of 
the DO-377 update. In conclusion, Mr. Bender said: The group working on the sUAS 
OSED meets every other Thursday; the effort is pretty far along. We can always use more 
help; your participation is welcome. 
 
Mr. Ben Zintak picked up the topic of the SC-147 and SC-228 joint efforts by describing 
work on other DAA Use Cases that will support the ACAS Xr work.  He indicated there is 
a phased approach to this development and that the Use Cases will start with Manned and 
Unmanned Helicopter/Rotocraft and as the concept matures, will include Urban Air 
Mobility and Advanced Air Mobility operations. Mr. Zintak indicated that there is also a 
desire to address the Helicopter IFR flight, perhaps in steps, by leveraging VFR-like 
operations. 

 
8. Review of Committee Meeting and Work Schedules for sXu and Xr MOPS  

Mr. Josh Silbermann presented several slides which show the ACAS sXu timeline. The 
first depicted the coordination and timing of deliverables for supporting analysis work, 
such as ORNCT and AGT surveillance, and the ACAS sXu MOPS timeline. 
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Mr. Silbermann then reviewed the Pre-FRAC and FRAC timelines that were presented 
Tuesday, 8 June. 

 



 

 

Mr. Silbermann’s next slides demonstrated how the leadership was keeping the 
MOPS/ADD review and development effort in synch with the goal of getting the 
documents ready in time to initiate Pre-FRAC (aka RAC) in September 2021.  

Then, Mr. Ben Zintak contributed by sharing status of some Xr analyses and a timeline to 
get to an ACAS Xr MOPS. He started by indicating the TCAS/ACAS Program Office 
released ACAS Xr V1R0 logic and ADD in February 2021. Other efforts in progress 
supporting the ACAS Xr concept are a whitepaper describing potential metrics to assess 
performance and suitability of the Xr algorithms as well as a paper on ADS-B validation. 
Then he presented the overall timeline as well as a list of supporting analysis reports with 
their due dates. They are provided here for convenience: 

The dashed blue lines on this timeline slide show the planned milestone dates for Draft Xr 
MOPS, a Pre-FRAC Xr MOPS, with FRAC and Publication of the Xr MOPS in 2024. 



 

 

Mr. Randy Jacobson asked about NASA Flight testing. Mr. Zintak responded that the team. 
started discussions with NASA in Spring 2021 – the discussion  reflect the intention of 
expanding the effort each year; as of now, the actual flight test expected in 2023. Then, Mr. 
Jacobson asked about industry partners. Mr. Silbermann responded that the current focus 
is heavier on sXu right now, and we want to prioritize this discussion in order to maintain 
the sXu MOPS progress. Mr.  Stacey Rowlan followed up with a question regarding 



partners testing. Mr. Silbermann responded that would be in the timeframe of May 2022; 
but we are working with industry/partners with whatever they have to test the Xr logic. Mr. 
Silbermann continued: This is an ongoing effort and we plan to present our observations 
and data in Oct 2022 timeframe. Mr. Rowlan followed up with a question about the 
deliverables; he wanted to know if the PO is producing an outline in June 2022.  Mr. Ben 
Zintak responded: Later this month I will have a draft of what we want to address; including 
the purpose of tests. He indicated this can be used as a resource for industry partners.  

9. Proposed updates to SC-147 Terms of Reference (TORs) (Searight) 
[SC-147 TOR Rev 19 Xr - clean]  (link to redlines also) 

Mr. Stu Searight shared his presentation on the Sc-147 TORS revisions. Mr. Searight 
primary, technical, reason for revising our TORs:  

• Add ACAS Xr into our work plan and timeline 

And with that address other items that needed to be updated to reflect the current scope of 
SC-147 work: 

• Consider a Change 2 document for ACAS Xa MOPS DO-385/ED-256 
• Update Government Authorized Representative:  
• Remove completed deliverables, edit/streamline the presentation of the TORs as 

proposed. 

 

Mr. Searight indicated that Ms. Sheila Mariano is stepping aside and Mr. Matt Haskin is 
taking on the reigns as GAR.  He continued: I look forward to working with Mr. Haskin in 
the future and Thank you to Ms. Mariano for all of your hard work in support of SC-147. 

Moving on with the TORs changes. Mr. Searight indicated the Updated background section 
has been shortened, simplified, it looks more like that of ADS-B and GPS TORs. Then, as 
Mr. Searight continued with addressing completed deliverables he expressed our “thanks 
to Mr. Dean for all the work on InterOperability MASPS – It was an invaluable contribution 
to our line of products.” Next he presented the new deliverables to be included in the SC-
147 TORs. These included DO-385/ED-256 Change 2 (mentioned above),  ACAS sXu 
MOPS (collision avoidance system MOPS for smaller UAS), and ACAS Xr MOPS 
(collision avoidance system MOPS for rotorcraft and UAM, AAM participants). 

Mr. Kevin Hallworth asked about modifying the DO-385/ED-256 Change 2 deliverable so 
Change 1 and Change 2 are both incorporated into the DO-385/ED-256 publication. Mr. 
Searight indicated Mr. Haskin asked a similar question. Mr. Searight indicated that the only 
way he knows to get the Change 1 and Change 2 updates incorporated into the approved 
standard is to publish a Rev A. He continued: with a Rev A, we are bringing the entire 
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MOPS (and scope thereof) under full FRAC review. At this time we don’t have the 
resources to support that scale of review and potential changes. He suggested that we take 
the discussion offline to see whether we can do something else to incorporate the changes 
into the MOPS. 

Some conversation on this continued: Mr. Al Secen asked if there is some regulatory 
organization referring to the MOPS, Change 1, Change 2, etc? Mr. Haskin indicated that 
the FAA  TSO refers to Change 1 and the TSO appendix includes what Cert wants 
incorporated in Change 2. 
Mr. Dean asked if it is possible for the Supplementary or Supporting materials to include 
the MOPS/ADD with the changes incorporated. Mr. Secen indicated “That would be a 
MOPS.” Discussion continued: Mr. Randy Jacobson stated “We have done something 
similar where we have referred to: DO-260B and to DO-260B with corrigendum.” Mr. 
Secen clarified that  errata are changes due to publisher error and corrigendum are minor 
errors introduced by author. – not significant changes – no new requirements. – Change 1 
and Change 2 to DO-385/ED-256 do not  qualify as errata or corrigendum. Mr. Searight 
volunteered to consult with Mr. Secen and report/coordinate back with Mr. Hallworth and 
Mr. Haskin. 

Mr. Searight transitioned to the proposed due date for DO-385/ED-256 Change 2. He asked 
if  there a European requirement driving the publication of Change 2 (e.g, as precursor for 
ETSO). Mr. Hallworth, Mr. Suchy and Mr. Searight discussed making sure that FRAC of 
this Change 2 document doesn’t interfere with the sXu MOPS timeline. Mr. Searight 
proposed scheduling a Change 2 FRAC in January- February of 2022 and then have a 
virtual Plenary in March for referral to the PMC scheduled for June 2022. Mr. Searight 
asked Mr. Dean to bring this work product, Change 2, to WG-75 attention to be included 
in their Workplan and Schedule. Mr. Searight indicated he would coordinate with sXu 
leadership to make sure intermediate stages don’t interfere with sXu timeline/workload. 
Mr. Dean indicated that he has been working with Mr. Engle and the March date looks 
acceptable. 

Mr. Searight transitioned back to verifying the scope of the other TOR workplan updates. 
At this time, Mr. Randy Jacobson wanted to know if the V2V link is something we could 
build a product to by the time we are done? Mr. Searight indicated that level of detail is not 
in the ToRs. Mr. Suchy was concerned with putting in too much effort specifying a V2V 
link when there is plenty to address in the sXu scope that we have already committed to. 
Mr. Jacobson persisted, if V2V is not formalized, then we can’t build something that uses 
it. He further indicated that he has had discussions with other committee members that are 
concerned.  Mr. Suchy responded: We are talking about protected spectrum. ADS-B like, 
covered by assumptions being developed by another effort. Mr. Bender added: This effort 
isn’t a V2V MOPS. Mr. Jacobson asked if there is going to be  a V2V MOPS. Mr. Brandon 
Suarez contributed indicating the concern is valid, it is part of our (SC-228) updates to DO-



304. We identified and spent time on implications of ID rule-making. We are going to 
make a PCM recommendation that they authorize a comprehensive study covering V2x 
(V2V, V2G and other). We need industry to “admit” there is a problem here right now. 
Debate is isolated to technical SMEs right now. There is SO much work to be done, and 
some stakeholders are reticent to engage at this time. But, we will need industry to rally 
around 1 or more solutions that will/can be taken to results. Mr. Jacobson followed-up, 
asking if a V2V MOPS is in SC-228 TOR. Mr. Suarez responded: No it is not. We need to 
know who’s purview it is, before we include it in a TOR; he suggested that it may need to 
be a joint effort with SC-186 and SC-228. Mr. Jacobson queried: How can we write 
requirements on V2V if there is no standard to work against. Mr. Suarez indicated that we 
are trying to build critical mass right now. Work in sXu (and SC-228) is bringing to light 
these concerns. He continued: There is work going on in RTCA SC-228; ASTM is working 
the issue. Mr.  Suarez continued: I personally raised this topic to Mr. Doug Arbuckle. His 
opinion at the time is that industry members that are affected need to raise this as an issue 
to Advisory and Rule Making Committees. Mr. Jacobson indicated this is a lot bigger than 
this committee, and that he planned to raise this (V2V0 concern) to the VP of his company.  

Mr. Jacobson began examining other concerns with V2V. He indicated that if is going to 
be part of scope for Xr, then V2V requirements need to be defined. He also indicated a 
need to address antennas, location, and related concerns. Mr. Suchy responded: We are 
aware of the concerns. We will define the topics/sections that need to be addressed in the 
sXu MOPS. We need the ACAS sXu MOPS approved in the TOR so we can start working 
on these concerns. – Not sure we have to address them all, but we do need to get the TORs 
approved to start working the issues. 

At Mr. Searight’s request Mr. Secen confirmed that the next RTCA PMC is scheduled for 
the next Thursday, 17 June. Mr. Jacobson indicated he was aware and he was to brief our 
(Collins) representative to the PMC immediately after this meeting. Mr. Suchy contributed: 
There is tons of work being done at FAA on V2Vat this time, but we need a push from the 
industry side. Mr. Jacobson: indicated he was ready to move on at this point. Mr. Suchy 
added the PO efforts on V2V are being coordinated with the FAA UAS office, and 
Spectrum has work in this area. - Lots of components within FAA that are contributing. 
Mr. Searight thanked Mr. Jacobson and the others for identifying these concerns. 

Once discussion abated, Mr. Searight asked if there was any other discussion, any requests 
for changes to the TORs. Then he confirmed the committee was comfortable with the 
March 2022 due date for DO-385/ED-256 Change 2. Finally, Mr. Searight asked if the 
committee would approve the TORs. Ms. Donna Froehlich moved to approve the TORs; 
Mr. Dean seconded; there were no objections and the TORs were approved.  

10. Other Business  



 
No additional business was identified. 
 

11. Future Meeting Schedule (Froehlich/Silbermann/Searight) 
• Sept 14-16 Pre-FRAC (will be virtual again) 
• Nov 15-19 Comment resolution (anticipate F2F) 
• Mar 8-10 Plenary, FRAC initiation 

 
12. Adjourn  

Adjournment of Plenary was moved and seconded.  Mr. Searight announced that after the 
Plenary is adjourned, the SWG and TWG leads will start their WG meetings at 11:00 on 
this meeting link. The WGs will be jointly with demo of how to join the breakout sessions 
for SWG and TWG. 

In closing, Mr. Searight observed that although we have completed our 100th meeting, the 
committee’s work is in no way stale. We are pushing forward with new and exciting 
concepts – as evidenced by the topics in the WG meetings to follow.  


