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Crown Consulting Inc. has been tasked by NASA to elicit information from operators, 
vehicle manufacturers, and service suppliers on the expected xTM-ATC coordination. 
For this presentation, first, we will do a quick introduction for what NASA asked us to 
do and what our process was to complete that tasking. The second part of the 
presentation will go through our results which are broken up into the participant 
company types that we interviewed. Our results are very heterogeneous; we did 
summarize, but the more detailed results are what are most interesting. The 
company types are HAPS (Balloons/HALE), sUAS, Large UAS, UAM, Supersonics, and 
Supporting Technology Providers. 
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Crown Consulting Inc. was tasked by NASA to interface with industry and elicit 
knowledge regarding the coordination that is expected to take place for ATC and the 
new airspace users.  You can see the types of operators we were asked to focus on: 
HAPS, sUAS, Large UAS, UAM, Supersonics, and Supporting Technology Providers. 
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We will also be eliciting knowledge from industry partners in the xTM service 
suppliers (USSs and PSU)s. The focus for that part is a little different than the 
operators because we are focused on specific data exchanges. This presentation will 
only cover the operators/manufacturers domain piece of the knowledge elicitation 
task, which is why the second bullet is grayed out. 
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To give an overview of our process, we first had to identify the companies in each of the 
categories and then iterated on that list with NASA to ensure we were getting good 
representation across industry. The companies that we talked to were a subset from our 
master list that we developed and are working from. During that same time, we developed 
our interview script/questions and iterated on that as well. That was important in the sense 
that if you look at the first task with knowledge elicitation, what we were asked to do is only 
described at a high level, so we developed specific questions to draw out more detailed 
answers. During the interviews, we ensured there were at a minimum 2 Crown staff to take 
notes and cross check our notes to make sure we were capturing the feedback faithfully. 

On the company side, we usually had more than one participant from each company, but in 
some instances, just one. Once we had the data gathered from the interview phase, we went 
into the analysis phase and that was important because we had all of this data, but we had to 
organize the data and pull out the main highlights and takeaways. We constructed a database 
which will also be a deliverable to NASA,. There is a lot of good data in there, it is processed 
some but still raw data from the interviews. What we ended up doing was deriving the key 
points which is the main point of that briefing today. We categorized them into xTM 
characteristics (which we’ll get into two slides from now) and challenges and associated 
research the industry would like to see NASA and FAA focus on. Our policy was to not 
attribute the comments to individuals or companies that they represented, that was a way to 
get more and open honest feedback. The data in this presentation is non attributable, with 
one exception that we’ll talk about on the next slide. 
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We feel that across the company types we had good representation across the 
industry and interviewed many of the industry leaders, especially in UAM and HAPS 
categories. Note, we did not cover military applications because that is something 
that should be addressed separately. For supersonics, Boom was the only 
interviewee, and they gave approval for us to share their attributable feedback, so 
that’s the one exception to our non-attribution policy. 

The Supporting Technology category is a bit of a misnomer – AURA would be 
considered Supporting Technology, but Thales is an international conglomerate that 
does a ton of things so we somewhat arbitrarily put the in this category.
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Once we looked at the data, we developed out the keep categories where takeaways 
emerged. Note, these categories were developed post interviews, based upon what 
we heard, not in advance – we let the output dictate the categories. For the 
challenges category, we were originally targeting feedback for NASA but then 
included the FAA since a lot of the feedback was also applicable to the FAA.  

Note that when we talked about “xTM” with the interviewees, they would focus in on 
whichever “flavor” of xTM that was most pertinent to them. For example, the HAPS 
community associates xTM with Upper Class E Traffic Management (ETM).  Similarly, 
the UAS community focused on UTM and the UAM community focused on PSUs. 
That’s why we broke up our results by company type because xTM is different for 
each.
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We will present data based upon the types of companies but not in any specific order. 
First, we will do the HAPS (High Altitude Platform Stations/Systems) companies which 
covers HALEs and Balloons. We came to understand that HAPS seems to be the 
preferred term, so we adopted that. We have brief descriptions of each of the 
companies interviewed at the front of each section for awareness. 
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In this case, for HAPS, it was mostly focused on ETM. What you see in the bulk of the 
slide is a series of bullets and each of these are direct quotes from an interviewee; 
there are brackets where we expanded to clarify things. These quotes are a subset 
that is representative of the overall comments made and a flavor of what we heard in 
this category. 

HAPS highlighted that there are different users which cause a challenge, so there is a 
need for infrastructure/rules. As you glance through the feedback from the 
interviewees, that is the common flavor, everyone agreed they needed a better and 
organized way to interact in the airspace. There are some quotes that balance that 
out -- a few statements saying that the current airspace is working fine. Examples 
include: “We work it out and it is not overly burdensome, but it is manual” and 
“Traditional ATM shouldn’t just be extended up to the stratosphere.”

For the quote “pay an ANSP like a gas pump”, that is highlighting that if you had a 
service provider you were buying services from, you would have to pay for a service 
in some way. The company was saying it as “we don’t like that, so instead you can 
produce a ConOps and a system that gives you the rules and a way to do things up 
there”.  Put another way, “you don’t need the services provided discretely but instead 
take care of yourselves where everyone understands how to do business”. 

12



For the xTM characteristics on integration for HAPS, we discussed how the airspace 
will be shared and used. Responses were a mixed bag. The first couple of comments 
you see on this chart is regarding sharing it and integrating within the airspace. But 
then you will see some comments that prefer segregated. 

What the companies are really talking about in their comments here is the launch 
phase. One approach would be to be equipped as you need to with DAA and you get 
through conventional air traffic, but the other approach would be to find some sort of 
segregation. 

The following comments say that what is currently in place works okay and it doesn’t 
strike that interviewee as a particular problem. The last comment gets into the details 
for how that company operationalizes it right now, which is tightly integrating and 
coordinating with ATC. 
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For xTM characteristics regarding flexibility, they all went to the same place of the 
concept of having a flexible floor. The idea being that ETM would be for 60,000ft. and 
above but it would help if that was not locked in stone and there could be flexibility 
when the operators needed it would be helpful. The remainder of the comments are 
more or less agreeing with the flexible floor feedback. 
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Shared intent and common operating picture is our next category that emerged from 
the interviews. Everyone had agreement that people needed to share their 
trajectories and intent, which is not a big surprise. People want the system and 
people to know about each other and not a “winner take all approach” or “I was here 
first”. 
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For CNS xTM characteristics, there were not a ton of comments but there was the 
assumption that everyone will have a transponder. 
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For off nominal xTM characteristics, there were some interesting things mentioned. 
This scenario for supersonic came up a few times from different people as an 
example. It is because the fact is that the worst thing is the radical difference in 
trajectory profiles and speed with the supersonic operations. Things happen so fast 
so that is what you have to really worry about. 
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There was a lot of discussion on dealing with conflicts and how you resolve them. We 
found that it was interesting that they said they understand needing to consider off 
nominal conditions but said to not focus on the worst case because it is unlikely.

It was in testing that industry said they were there and can help the government if 
you give a challenge and a timeline associated with it, the government doesn’t have 
to figure everything out. They were emphasizing that if you work with industry, they 
want to help you within the government tackle the barriers. 
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We did summarize takeaways at the end of each company category. To list those out, 
the free balloons like the way they operate now because Part 101 gives them 
precedence, so they are not opposed to ETM, but they like how they are operating 
and that was mentioned. For the shared intent topic, everyone was on board with 
that, but for the integration aspect, there were mixed feelings which was an aspect 
highlighted even in the other company categories. We saw quite a few different 
opinions being expressed around integration. 
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We have brief descriptions of each of the companies interviewed at the front of each 
section for awareness. 

21



We will dive right into the first area for sUAS regarding the xTM need and value. I will 
point out a few things. It was a strong statement that right now UTM doesn’t benefit 
the current operations, but when they get to BVLOS, UTM will be needed. They are 
saying if they are away from traditional traffic, they are in their own realm and okay, 
but if they are interacting with ATC, then they need something like UTM.
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Continuing on the need and value, utility is when they are at scale. What we picked 
up on a lot, is that they were not thinking UTM was a waste of time, but rather that 
they were not ready for it or need it yet. Most of the companies are looking at the 
near term because they need to survive. From their point of view, UTM was far out 
and not of use currently for operations. 
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Like the last category, when we asked about integration, there was a mix of opinions. 
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For shared intent and a common operating picture, everyone agreed that they 
needed to see each other and be aware of the operations. 
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For CNS, we are talking about the various kind of equipment and services they would 
want, one thing that came across is companies wanting some form of data link as 
opposed to voice. This surfaced several times in the interviews. 
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We got a prevailing expression, for off nominal, that these are very rare.  
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To highlight a theme, companies mentioned the struggle of getting the acceptable 
level of risk and that NASA could help by collecting the data on the acceptable level of 
risk. 
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What we could summarize from sUAS is that the interviewees talked a lot about not 
seeing the value of UTM now but when UASs scale it will be needed to see what 
other operators are doing. We had a lot of takeaways regarding separation and 
integration and that off-nominal operations should be managed by exception and in 
coordination with ATC. 
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We have brief descriptions of each of the companies interviewed at the front of each 
section for awareness. 
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For larger UAS, UTM might not make sense compared to the sUAS. When we talked 
about having third-party service providers, they cited Jeppesen as a precedent. For 
integration, they were much more aligned with integrating and being looked at as 
pretty much any other aircraft with no special treatment. 
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There was a recognition of the dominant airspace user of commercial airlines and 
that whatever is developed for xTM and ATC coordination will need to not impact the 
commercial airlines. 
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When we asked about challenges and associated NASA/FAA research, there was the 
encouragement that NASA needs to continue doing what they are doing specifically in 
systems engineering and cybersecurity. The companies were saying that there is focus 
on the vehicle part, everyone loves the aircraft, but when you get to other services, it 
is not as appealing to work out. It will still require a ton of resources as this person 
says, national or state level of resources not venture capital to accomplish what is 
needed. 
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We have brief descriptions of each of the companies interviewed at the front of each 
section for awareness. 
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We have brief descriptions of each of the companies interviewed at the front of each 
section for awareness. 
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For the need and value aspect, with UAM there is a little bit of an analogue similar to 
what we heard about UTM from the UAS people--they said they don’t need the PSU 
immediately, but when things scale up, they want the PSU. 
One interesting point was the tie-in to drones (second to last quote).
Another interesting one is the last quote -- this person was vocal about xTM and it 
being focused on new entrants. There are a lot of different things that go into that, 
this person was making that a point not to draw conclusions and be cautious because 
there are so many different things going on. 
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A lot of comments on operational segregation.  On interesting one is in the last quote 
-- this company made the point that when they look at what NASA published for 
dynamic routing, they said they are going through fixed routes at first to remove 
complexity. 
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Most UAM OEMs said that they want to be treated like any other airplane, some even 
said that drones shouldn’t be segregated but that everyone should be detected and 
seen. “Segregation is not generally a good thing” and “segregation is not feasible”, we 
received a lot of that kind of feedback. Integration was looked at as the goal. 
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Third quote:  some thought about a centralized system which was a different 
perspective that we didn’t hear from anyone else. 
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For CNS, you will see a few different things captured in the interviewee's comments. 
One thing that many pointed out was the concept of needing datalink. A lot focused 
on digital communication rather than the voice comm link.
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For off nominal, the UAM is carrying passengers, so off-nominal cases become more 
acutely important. 
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One thing that came up a lot for research areas is setting requirements – as seen in 
the first quote (vehicle requirements), third quote (PSU certification requirements), 
fourth quote (airspace requirements), and fifth quote.

The other interesting quote was the last one where this interviewee encouraged the 
government to not just look at the long-term. This is because companies are focused 
on surviving in the near-term.
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Boom is the only company for whom we could not maintain non-attribution and so 
we’re grateful to them for providing permission to still use and report their input.
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Boom was unique in the fact that they had already provided written input to NASA so 
at least some of the NASA folks may have seen this, but not sure if FAA has seen the 
feedback they provided. 
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For integration, HPAS and HALE mentioned supersonic, and they needed to consider 
how they would interact. 
They are saying for most of the flight they will be separated but when they are near 
the airport that is a different story. 
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Boom said the same thing, if traffic is mixed, supersonics are something that needs to 
be accounted for (Upper E) 
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We have brief descriptions of each of the companies interviewed at the front of each 
section for awareness. 
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For UTM, this supplier was saying it is a system of systems and UTM fits in that, but it 
is not covering the waterfront. For the integration aspect, it mirrors the earlier 
comments, but eventually you need integration although we may not start that way. 
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For flexibility, not surprisingly, it was agreed that it was a good thing. Shared intent 
and common operating picture is more or less on the same wavelength as other 
categories. The last quote is a little bit of a new thought to coordinate at a local level 
with what the government is doing.
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For off-nominal, the big thing here is that they are really hammering that it is all 
about safety and getting to that safety level that aviation is now accustomed too. 
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For research, there are things about digital comms in SBIRs, but it is on the space 
side, so this person was saying it makes it look like it is not as important for 
aeronautics, but it is. Standards development was called out which is a good one for 
NASA and FAA. 
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At a high level we wanted to summarize all of what you heard throughout this 
briefing. The first one is the need and value because there are so many different use 
cases and flavors of xTM, you can’t draw one high level of conclusion. For ETM there 
was strong support, UTM was clear that maybe not now but, and PSU was similar. 
Everyone across the board agreed on the need to share trajectories and intent. 

The aspect of integration, whether there should be operational segregation or full 
integration, there were very different opinions, but we saw that the overall theme is 
segregation in the near term but that is not what it really should be in the far term.
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