1090-WP-17-07
30 January 2003

RTCA Special Committee 186, Working Group 3

ADSB 1090 MOPS, Revision A

Meeting #17

Consolidated List of Comments Received Against
The Plenary Draft of DO-260A

Presented by Gary Furr

SUMMARY

Thisisasummary of all of the commentsthat were submitted by SC-186 members
against the Plenary draft version of DO-260A. All commentswereresolved and
their resolution so noted in thisdocument. Verification of implementation of the
proposed comment or resolution has been completed and DO-260A has been
updated with each resolution, asper RTCA SC-186 Plenary direction.
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Consolidated Comments on the Draft 1090 MOPS (DO-260A)
RTCA Paper No. 012-03/SC186-203

Original
# Comment Section Page Comment Suggested Resolution
# Author

Make clear in the Appendix the context for the
analysis or limitations.

WG-3 Response: Agreed

WG-3 proposes that the following text be placed
at the end of the 2nd paragraph of O.5.1: “The
effects of increased loading on the 1090
MHz channel from the increased rate of
Extended Squitter transmissions that would

Is TC performance estimate accounting for the be necessary to accommodate TC Reporting

Chris Appendix O additional load on the channel from the transmission have not been ansi dered in the analysi S.
Moody PP of TCinformation? If so, how does it impact the State | The effect of the increased channel loading

Vector and other information updates? Is expected to be minor for the case where
the total Extended Squitter transmission
rateislimited to 6.2 squitters per second.
As the requirements for TC Reporting
mature, further studies should be conducted
to determine an appropriate upper limit on
Extended Squitter transmission rates and
under what conditions such maximum
transmission rates would be permitted.”
Done
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Consolidated Comments on the Draft 1090 MOPS (DO-260A)

RTCA Paper No. 012-03/SC186-203

Original

# Comment

#

Author

Section

Page

Comment

Suggested Resolution

Chris
Moody

Appendix L

Not clear how most rows in the table even relate to

DO-260A equipment. The only onereally pertinent

seems to be the very last row. It also seems that
results will be very implementation dependent.

Delete all but the last row of table and note that the
results are based on a software simulation and that
results will be implementation dependent.

WG-3 Response: Agreed with modification

The tabulated information should be retained
because it supports the two trends stated in the text.
To address this comment, some explanation has been
added, showing the relationship between the table
and the four classes.

Regarding implementation dependence, the
conclusion from the error rate analysisisthat the
sliding window technique that isused in TCAS
would be inappropriate for the classes having lower
MTL values. Asaresult, the MOPS explicitly
requires that the sliding window technique not be
used for those classes. Additional implementation
dependence is still possible, so the text was modified
as suggested adding a new requirement in
§2.4.4.4.3.1 to explicitly satisfy the MASPS
reguirement.

Suggest adding an additional paragraph after the
table and before the figure stating that: "The last row
applies directly to class A3 equipment, and the first
row appliesto class AO. Because of the higher MTL
valuesin classes A2 and Al, relative to A3, lower
error rates are expected, but because of the statistical
nature of the Monte Carlo technique, it was not
practical to evaluate these cases directly. The
summary that follows provides error rate bounds for
these two classes.

- Class A3, error rate is approximately 0.05 x (10°)
per report

- Class A2, error rate < 0.05 x (10°°) per report

- Class A1, error rate < 0.05 x (10°°) per report

- Class A0, error rate is approximately 0.09 x (10°)
per report.” Done
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Consolidated Comments on the Draft 1090 MOPS (DO-260A)

RTCA Paper No. 012-03/SC186-203

Original
# Comment Section Page Comment Suggested Resolution
# Author
For requirement R3.39, (integrity) the stated Replace text in the Compliance/Notes section
“Compliance/Notes’ section seemsto relateto with information on integrity of the ADS-B
3 3 Chris Table E-1 interrogation/reply, so it does not verify the integrity message broadcast.
Moody requirement for broadcast. Also, the statement on
“single string” equipage does not seem relevant to WG-3 Response: Agreed
message integrity. Done
For the parameter 1, 5a and 5b entriesin column
Table Edito'ri'al: _I n ch umn 3the name “Aircraft . ch gaq_g;pe'f" reraft |dentification” —to- " Aircraft
4 1 Ron Jones 2282 192 | Identification” isincomplete to identify the Aircraft
D & Type Message. WG-3 Response: Agreed
Done
Add M S reports as arequirement for Class AO
It appears that M'S reports were omitted as a r;;ewers under the right most column of Table
5 2 Ron Jones 21122 27 | requirement for Class AO receivers under the right '
most column of Table 2-5. WG-3 Response: Agr eed
Done
23;;222132 307, | The sentence “Load valid datainto the ADS-B Reolace the exigi i ith th ised
2' 4'2'2'10'3’ 308, | Airborne I?osit_i on format _ar_1d ensure.. .” should read: véerpz)siz(;]e € eXISling Sentences wi erevi
FAATC a4 | 309, | “Loadvalid Airborne Position Datainto the ADS-B '
6 1 ACB-410 24311, 310, | Transmitting Sub: d ”
24312 ' : g Subsystem and ensure....” : WG-3 Response: Agreed
y 311, | Thissame sentenceisin each of the sections listed to
24313 & Done
24314 &312 | theleft.
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Consolidated Comments on the Draft 1090 MOPS (DO-260A)

RTCA Paper No. 012-03/SC186-203

Original
# Comment Section Page Comment Suggested Resolution
# Author
Begin the existing sentence with:
“For Transponder Based Systems,” followed by
the sentence asis.
Add this additional sentence:
“For Non-Transponder Based Systems, where a
means to change the ICAO 24-bit Addressis
. . . provided and permitted by the appropriate
7 2 A'\:é‘BA_ Zlco 243217 320 ;f;?re?]gse?gg]g;irtﬁ;:tmded for arevision of the ast regulatory authority, verify that the “AA” field
' (i.e., the ICAO 24-Bit Address) cannot be
changed once the unit under test has been
powered to the operational state unless the
system isin standby mode as per section 4.4.6."
WG-3 Response: Agreed
Done
Replace each instance of “(10)” with “(50)” in
EAATC Insteps 1 througr_] 7 the _(10) sgcond period should be | thistest procedure.
8 3 ACB-410 24.103.2 669 | changed to (50) sincethistest isfor Surface
Participants. WG-3 Response: Agreed
Done
Replace “100 +/- 5" with “200 +/- 5"
In Purpose/Introduction part “d” the 100 +/- 5 seconds
FAATC should be 200 +/- 5 seconds Replace each instance of “(10)” with “(50)” in
9 4 ACB-410 2410421 | 679 | Inthe measurement procedure the (10) second period | thistest procedure.
should be changed to (50) since thistest isfor Surface
Participants. WG-3 Response: Agreed
Done
Replace “100 +/- 5" with “200 +/- 5"
FAATC In step 2 the 100 +/- 5 seconds should be 200 +/- 5
10 5 ACB-410 2410422 68l seconds. WG-3 Response: Agreed
Done
Replace “25 +/- 5" with “225 +/- 25"
FAATC In the measurement procedure 25 +/- 5 seconds should
1 6 ACB-410 2410423 | 682 be 225 +/- 25 seconds. WG-3 Response: Agreed
Done
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Consolidated Comments on the Draft 1090 MOPS (DO-260A)

RTCA Paper No. 012-03/SC186-203

Original

# Comment

#

Author

Section

Page

Comment

Suggested Resolution

12 7

FAATC
ACB-410

244425

527

Currently the 2.4.4.4.2.5 Data Block Testswith
Mode S Fruit are conducted in 4 dB Signal to
Interference Ratio increments. Thisresultsin only one
significant test point, that being the SIR=4 dB point.
The remaining test points are such that either 0%
reception is required, or 99% reception isrequired. It
is recommended that the test procedure be expanded
torunin 1 dB steps (SIR) between 0 dB SIR and 8 dB
SIR. The expanded test will better ensure that the
Enhanced Squitter Reception implementation under
test will perform as required in the presence of
significant interference.

The following table provides the Success Criteriafor
the Data Block Tests with Mode S Fruit for classAl
and A3 equipment. (The Success Criteriais derived
from measured results discounted by 5%) The criteria
for class A2 equipment will be derived from Lincoln
Labs 8 MHz simulation results.

Relative 0 +1 +2 +3 +4 +5 +6 +7 +8
Power
(/1) dB

AlClass | O 0 |.02 | .12 | 56 | .71 | .94 | .95 | .99

o
o

A2 Class 02 | 12 | .59 | .8 95 | .99 | .99

A3Class | O 0 [.02|.12 | .5 |.8 95 | .99 | .99

Accept the suggested resolution detailed at | eft

and include the values in the appropriate tables
inthe MOPS. Change any text in 2.4.4.4.2.5t0
account for the change in steps.

WG-3 Response: Agreed

Accepts the values as originally proposed and
leave the values in the respective tables for the
Relative Power level of +12 in thetablesin
2.4.44.25.

Done
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Consolidated Comments on the Draft 1090 MOPS (DO-260A)

RTCA Paper No. 012-03/SC186-203

Original
# Comment Section Page Comment Suggested Resolution
# Author
In order to easily apply the A/V L&W Tablesto
any aircraft of any size, it is suggested that all of
, . . the left sides of all of theinequalities for both
svei%?:]dgg dg_]e Tables that identify the A/ Length & the Length and Width columns of these tables
' be eliminated for A/V-L/W decimal codes 0
Table : . through 13, leaving only the caseswhere“L” is
ICAO 2.23.27.211 123 Durln_g review O]Z thwe tzblesby the ICAO AMCP lessthan avalue and “W” islessthan avalue, in
AMCP Working Group “C” UAT Subgroup for the .
. . order to determine the A/V-L/W Code. For the
13 1 WG-C & production of aUAT SARPS, it was agreed by the .
& . , . , case of aA/V-L/W code of decimal 14 or 15,
UAT International community that there is a need to clarify oy
Subarou ) the entry for Length should be “L” less than
group A-36 | these tables so that anyone could understand how to R
Table A-26 . . . some very large value (less than infinity) in
interpret the table, using only the table itself, and to :
. . order to adequately cover those aircraft that may
have atable such that al aircraft could be assigned a be much wider than thev are lon
specific A/V-L/W Code. <y g
WG-3 Response: Agreed
Done
In the second sentence of 1.1 change “ stand-
aone’ to “separate.”
" , “ . Would it be possible, in the next version of the
14| 1| 4 Jerry General Useof *Stana-Alone” and *Non-Transponder” are MOPS, to use mostly one term or the other? |
nderson not clear. ;
like NTD.
WG-3 Response: Agreed
Done
Delete”"MTL" from first sentence.
Jerry “ " . L
15 2 Anderson 224311 139 MTL" is not appropriate in first sentence. WG-3 Response: Agr eed
Done
Change first sentence to read, “Diversity
transmission and/or reception is described in
16 3 Arfgr egon 2.2.13.6 236 | Diversity Antennauseis not clear. 331
WG-3 Response: Agreed
Done
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Consolidated Comments on the Draft 1090 MOPS (DO-260A)
RTCA Paper No. 012-03/SC186-203

Original
# Comment Section Page Comment Suggested Resolution
# Author
In2.2.2.1, add Class B1 to paragraph “a’ and
change “Class B” to “Class BO" in paragraph
“ b” .
In the first sentence of 2.2.2.2, 2.2.3.3.2,
2.3.2.2.8and 2.4.3.3.2, change “Class B” to
2221 “Class BO" or, better yet, delete “for Class AO
2222 and Class B equipment”.
2222102
Jerry 2.2.3.3.2 : Delete B1 from 2.2.2.2.10.2. Now, isthe note
17 4 Anderson 53228 Class B1 should be transponder-based. il needed?
24.2.1
24332 In the notein 2.4.2.1 change “ Class B” to
Table 3-1 “ClassB0O".
In Table 3-1, change “BL/Type 1 (see Note)” to
“A0/Type 1 (see Note)”.
WG-3 Response: Agreed to all above changes
Done
If they are not, what should be said about it?
Are there other unclear itemsin the matrix?
Add the following disclaimer at the end of F.1,
“This MASPS Compliance Matrix may not be
: . . . . completeinitsanaysis of every requirement
Itisnot clear if these MOPS are in compliance with . . o T
Jerry App. F . ] i . relative to its use by a specific application. Care
18 5 Anderson (R3.12) F-14 | Table 3-4(a) of DO-242A for the Airport Surface should be taken during the development of an
column (last row)? .
application, to ensure that the performance of
the 1090 MHz ADS-B system meets the
requirements of that application.”
WG-3 Response: Agreed
Done
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Consolidated Comments on the Draft 1090 MOPS (DO-260A)

RTCA Paper No. 012-03/SC186-203

Original
# Comment Section Page Comment Suggested Resolution
# Author
Replace 2.2.3.3.2.3.d with, “If the transmission
deviceistransmitting aNIC or NACr lessthan
8, it shall usethe“Low” transmission rate.”
This requirement is not clear. Doesit meanwhen NIC | \vG-3 Response: Agreed with Modifications
and NAC are zero, but not when they are 1 or 2? Following discussion, WG-3 agreed to place an
19 | 6 Jerry 2033234 | 133 | WhatgoodisaNIC/NACof 1or2, whenyouareon | additional Note following Table 2-11 and Table
Anderson the surface? Aren't NIC or NAC of at least 8 or 9 A-2 stating that: “Future versions of these
needed for surface? Why transmit at the higher rate MOPS may limit transmission of Surface
when you don’t know where you are? Position Messages at lower NIC and/or
NACep values for Transponder-Based
systems.”
Done
In the last paragraph, | suggest adding the
following at the end of the sentence:
. . . "(1250/sec. and 5000/sec., the first
. TW0 JouL Centeily environments | SUGQest adding & | oy esponding to the aircreft density defined in
20 1 H Bill P.4 p-3g | &P anation of why two fow density environments the MASPS, and the second somewhat
arman were evaluated, and how they correspond to the low dlevated) "
density environment specified in the MASPS. '
WG-3 Response: Rej ectsthe suggested
resolution. Paragraph remains as written.
Change "24,000" to "24,000-nominal”.
. The distinction between LA 2020 (24K) and the other ] : e .
21 | 2 H aBr'rlnl an P.4 P-37 g\él ronment was presented 37 pages earlier. | suggest Yr\lls(gr'[:zzdR?rgfo;r:c'g?or gﬁlwv:/tr?erl\g gi'ggg‘t on
Ing areminder here. nominal is defined.
Done
Proposed rewording of this sentence: "This
Error rate. Inthe nexttolast bullet, MTL isdescribed | representsthe signal level at which 90% of
Bill as"the signal level a which 10% error rateis messages are received correctly in the absence
22 3 Harman P.2.1.1 P-6 | achieved." Thiswording may be confusing. At MTL | of interference.”
90% of messages are received correctly. The others
are missed, not received in error. WG-3 Response: Agreed
Done
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Consolidated Comments on the Draft 1090 MOPS (DO-260A)

RTCA Paper No. 012-03/SC186-203

Original
# Comment Section Page Comment Suggested Resolution
# Author
Suggest adding: "For the A2 receiver," at the
beginning of the paragraph. Also revisethe
second sentenceto: "Again, asfor the A3 results
Bill Clarification. Inthe 4th p_aragraph, the subj(_act from the FAATC, 'ghe AZ results from LL
23 4 Harman pP.2.2.2 P-8 | changesfrom the A3 receiver to the A2 receiver. | (which are plotted in Figure P-19) were
propose making this more clear. presented ..."

WG-3 Response: Agreed

Done

| suggest deleting the 1st paragraph. For the
Redundancy. Thefirst paragraph in this section seems E?Jwgtgﬁs?ﬁe Ylvste ﬁ:gtuflgl ;j:lwe;e;;]g ;llrssot 5 elme?eor
redundant. The beginning of this appendix states that the last two paragraphs in thi's section

Bill the LA 2020 traffic model, as defined in the MASPS, '
24 5 Harman P.23.1 P-9 ed for b :

wasu or both APL and LL evaluations. It seems WG-3 Response: Agreed with Modification
Inappropriate to repeat this material here inside Placed a referencé to the LA 2020 scenario into
section P.2.

8P.3)

Done
| propose deleting the first sentence. Also
changing the next sentence from, "These

In the 1st paragraph, the first sentence is somewhat re.‘?”' rements...." to "The MASPS requirements
Bill confusing because it refers to "the candidate links® o .
25 6 Harman P.23.2 P-10 and the SF21 Steering Committee. Perhaps the text A;S:/) 'rga?%nwwq?fhgzi?/g;aﬁh’ | suggest replacing
was lifted from another document. 9
WG-3 Response: Agreed with M odification

Done
| suggest changing "95% of aircraft" to "95% of
aircraft pairs..". Also, | propose deleting the
sentence "This metric was unanimously selected

26 7 Bill P232 P-10 Clarity. Inthe 2nd paragraph, | propose adding the by the TLAT...", because it's not needed now
Harman e word "pairs" in the second sentence, for clarity. that DO-242A is available.
WG-3 Response: Agreed
Done
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Consolidated Comments on the Draft 1090 MOPS (DO-260A)

RTCA Paper No. 012-03/SC186-203

Original
# Comment Section Page Comment Suggested Resolution
# Author
Altitude effects. Thiswording isoversimplified. The .
small changein performance at shorter ranges can See separate W.ord' ng changes suggested
. dramatic chanae in TSR rance including arevised figure in the attachment.
27 | 8 | 2 P33 | p3g | CAseamore -changein TSRrange
arman performance. Correcting this material is not critical, WG-3 Response: Aareed
but might be useful to areader who isinterested in &P - A9 D
this detailed material. one
Change the TY PE codes to 20, 21 and 22.
WG-3 Response: Agreed with M odification
, _ WG-3 suggests adding a sentence in the last
28 | 1| gho Api’j‘g"; A | apo | Inthepar ag“’;‘ph gf&eééhﬁxge- TYPE codes9and 10 | o agraph of A.1.4.5.7 to clarify, stating that:
9. areincorrect for “For Format TY PE Codes 11 through 18,
either GNSS HAE or dtitude MSL will be
used.”
Done
Add to the glossary (Appendix B) the following See comment
terms: , e
. o , WG-3 Response: Agreed with M odification.
29 2 BlPlo Various TRS—Transmission Rate Subfield Agreed ei:pept that A?TS is aready defined for
ankas GFM — General Formatter/Manager « Air Traffic Services
ATS - Altitude Type Subfield
SV — State Vector
Done
Change to the highlighted BOL D text
Typo in note 1: In this case the Mode Status Report will use the
most recently received message that contains
Bio Appendix In this case the Mode Status Report will usethemost | the required data element (i.e., source will be
30 3 Blankas 1329 H-8 | recently received message that contains the required either the Aircraft Operational Status Message
e data element (i.e., source will be either the Aircraft ORthe Target Sate and Status Message).
Operational Satus Message OR the Target Sate an
Status Message. WG-3 Response: Agreed
Done
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Consolidated Comments on the Draft 1090 MOPS (DO-260A)

RTCA Paper No. 012-03/SC186-203

Original
# Comment Section Page Comment Suggested Resolution
# Author
Change “airborne’ to “Airborne” in thetitleto
Pio Appendix . . . DO-208.
31 4 Blankas 133 J5 | Typointhefirst paragraph after the equation:
e WG-3 Response: Agreed
Done
Sections
2.2.3.2,
22332112
2.3.3.2.1.22.
2.3.3.3,
2.2.3.34,
2.2.3.35,
223361, | 132- Remove thefirst level of numbering. That is,
2.2.3.3.6.2, | 138, . . :
remove the outline numbering that start with a
2.2.3.3.6.3, | 141, .
. 2233211, | 144 . - letter: a, b,
30 5 Pio 29332 12’ 152’ The pqragraphs are tagged with alevel whichis '
Blankas : 2 2 4 2 ' 153' inconsistent with the rest of the document WG-3 Response: Rej ected
o ' The section numbering reflects the document
224341, | 181- T . .
5945 184 organization that was intended by the Working
! ' Group.
2.2.5.1.9, 190
225111,
22817-
through
2.2.8.1.12.
2.2.8.1.14,
2.2.8.1.15,
228121
3| 6 Pio 226 0 Formlatti e i1 h rest of d oS
2.6.1 17 - Outline level isinconsistent with rest of document
Blankas - Paragraph after “b” is outside the margins WG-3 Response: Agreed Done
Remove the unnecessary bold text.
Pio Last paragraph on page has the last 3 linesin bold
34 7 Blankas 228211 194 text. Only the“shall” needsto bein bold text. WG-3 Response: Agreed
Done
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Consolidated Comments on the Draft 1090 MOPS (DO-260A)

RTCA Paper No. 012-03/SC186-203

Original
# Comment Section Page Comment Suggested Resolution
# Author
Fix typo
35 8 BIZnokas 2.2.8.2.16 201 | First paragraph, typo: “Reprt” should be “Report” WG-3 Response: Agr eed
Done
Remove the unnecessary bold text.
Pio Last paragraph on page has the last 4 linesin bold
36 9 Blankes | 22832111 210 text. Only the “shall” needsto bein bold text. WG-3 Response: Agreed
Done
Fix typo
37 | 10 Blzlnokas Alp_ Z?QTX [-12 | Second to last line: change “meet” to “met” WG-3 Response: Agreed
Done
Prefer to keep the ICAO nomenclature.
38 1 Judy Appendix A-15 ICAO Vol. Il Amendment 7 entitles BDS 0,6h as WG-3 Response: Rej ected
Loewe A.1434.1 Heading. DO-260A calls BDS 0,6h “Ground Track” DO-260A redefinesthat field to reflect Heading
and this change is being coordinated with ICAO
SCRSP.
Change “ close to zero” to “below 40 knots”
WG-3 Response: Rejected
39 > Judy Appendix A-16 DO-260A does not define the transition point of WG-3 suggests changing the term “close to
Loewe A.14321 “closeto zero”. zero” to “low.” The transition speed was
intended to be flexible to accommodate the
characteristics of different implementations.
Done
Revise to the ICAO standard.
, Table A-5 contains VFOMR values that are more :
w | 3| MY ﬁ?fj‘g‘g A-20 | precise than the ICAO Val. 11l Amendment 77 (Table m; gasaﬁgfer;féfb‘igndg efined by DO-242A

2-9A).

to be NAC, instead of NUCR. Thischangeis
being coordinated with ICAO SCRSP.
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RTCA Paper No. 012-03/SC186-203

Original
# Comment Section Page Comment Suggested Resolution
# Author
The argument is made based on the nominal allocation
of extended squitter transmission rates, that the 1090 :
Mhz ADS-B system cannot support more than asingle (rr%l,tnfl;ﬁ?rsee trrfv&t?]gr(') N:ﬁ;?;?g t':aer rf;t)e; (())r 8
TCP, if the recommended transmission rate is the er second 9 «d €9
same asthat for Target State data, i.e. 0.8 per second P '
since the total ADS-B transmissions will then be at the .
max allowed limit of 6.2 transmissions per second. (2) _(Preferred) Usea redu_c_ed rate .Of veloaity
squitters compared to position squitters and a
This reader notes that the position and vel ocity tracker on therecetve side to generate state
. ) . L , vector reports whenever the track isfully
squitters, which are highly redundant in information . i . .
content, are each being broadcast at 2.0 squitters per established and a position or velocity update is
second, using about 60% of the available transmission recl:J?a/e?dr. azr;i?;ij:/%ﬂgrb;?a;ida;c?rghrﬁ 4
rate for 1090 Mhz ADS-B. Thissquitter rate is based Sgr second to 3 per second or less. I the
on the notion that we need to pair a position and P . P ) .
. ) . - simulation studies cannot be accommodated in
a1 1 Tony Appendix O-7 | velocity report in order to do a state update. Thisis time for changing the MOPS standard, then at
Warren 04 0-20 | not trueif you require atracker on the receive side, '

i.e. inthat case you only need to broadcast velocity
squitters at about HALF the rate of position squitters,
since atracker will update both position and velocity
estimates based on the latest squitter received. My
guessisthat you only need position squitters at arate
of about 1.6 per second and velocity squitters at arate
of about 0.8 per second to meet al the requirements of
the ADS-B MASPS at both short and long ranges, i.e.
atotal of somewhere between 2 and 3 squitters per
second to generate state vector reports. |f this could
be done, then another 1 per second squitter broadcast
would become available for future requirements such
as broadcasting TCP' s or ARV messages, while
continuing the broadcast of basic ADS-B data.

least allow vendors the capability to go this
route, provided that they can show they meet the
ADS-B MASPS reception and accuracy
reguirements.

WG-3 Response: Agreed with M odification
Discussion of WG-3 with Tony Warren
indicates that work is being done to increase the
squitter rate that is currently set at 6.2 per
second to alarger number. Unfortunately, this
activity will not be completed in the very near
term. Tony agrees that this promise satisfies
this comment.
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Consolidated Comments on the Draft 1090 MOPS (DO-260A)

RTCA Paper No. 012-03/SC186-203

Original
# Comment Section Page Comment Suggested Resolution
# Author
Replace al instances of “ Stand-Alone” and
Throughout the document, both “Non-transponder “Stand Aloneg” with “Non-Transponder-Based” .
Stuart Devices’ (or NTDs) anc_l ) Stand-AIone” Transmitters
42 1 Searight Genera -- | areused. Isthere any difference inferred by the WG-3 Response: Agreed with M odification
different terms? If not, one should be used throughout | WG-3 agrees only to standardize on “ Stand
the document. Alone”
Done
Change the sentence to read as follows: “ The
RF peak output power requirements of each
RF Peak Output _Power: The sentence in thjs section FeL:IrrS]?r?;I sﬁq;;agnﬁ;ealdarrgeﬁagl I Iel a thTorovi ded
Stuart is an empty requirement, in that it says equipment : :
43 2 Searight 2.2.2.2.10 33 hall : e 1. in the following subparagraphs for each class of
g meet the requirements specified in the . .
: . equipment addressed.
proceeding subsections.
WG-3 Response: Agreed
Done
Add appropriate note, referencing
§2.2.3.2.7.2.3.8.
Class B1, B2, and B3 Equipment RF Peak Output WG-3 Response: Agreed. Add anote
Swart Power: A note should be added to mention the“B2 | indicating: *ADS-B equipment that meets all
4 | 3 | goight | 2222102 | 33 | Low" equipage classwhich will meet al B2 requirements of Class B2 with the exception
requirements except 18.5 dBW (70W) RF peak output | Of this RF peak output power requirement is
power. identified by the use of the “ B2 Low”
Capability Class Code as specified in
§2.23.27.238"
Done
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ADS-B On-Condition Messages: Whilethere are no
conditions specified in DO-242A under which Air-
Referenced Velocity Reports (ARV) must be
supported, it is quite possible that those reports will be
desired under operational conditions (such as coming
in on final approach to assist in vortex modeling) or
perhaps at al times at low rates (to assist in wind Define an ARV Report On-Condition Message
modeling, or to be an available backup if ground- that will support the data el ements of the ARV
based velocity dataislost). The 1090 ES system is report as defined in §3.4.6 of DO-242A.
limited to broadcasting only two velocity squitters per
22327 101 | second. Under nominal conditions, these squittersare | WG-3 Response: Agreed with Modification
of subtypes 1 or 2 which convey ground-based
velocity information. Therefore, a DO-260A system
cannot support ARV reports under nominal See Barhydt Summary Comments #66 and #67
conditions. To allow some air-referenced data to be
broadcast supporting the ARV report under nominal
conditions, an on-condition message needs to be
defined so that air-referenced data can be broadcast at
arate lower than State Vector messages when those
SV messages are broadcasting ground-based velocity
data.

Stuart

45 4 Searight
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B2 Low CC Code: Announcing that equipment is of
classB2 Low saysthat it is operating at less than . : .

: Define B2 Low equipment to be equipment that
70W, but does not say how low the power is, or how ) Peql
limited the operational rangeis. Isit acceptable — or g%?)gto thgqeLitrg;r?eag %ﬁ?ﬁozg r\;V ethIr:\e DO-
worse unsafe —to have these ADS-B messages 242A 5 NM acquisitién and update
broadcast without any known acquisition or update requirements for surface operations
performance associated with them? It has been € P '
demonstrated at WG3 meetings that the 70 W . e .

. . . WG-3 Response: Agreed with M odification
requirement is overly stringent to meet the 5 NM WG-3 prg;szgses to agd anoteto 2.2.2.2.10.2
46 | 5 | vat | 55327238 | 116 | OPeraliona rangestor A/V operating on an arport stating that: “It is noted that the 70 W minimum
Searight surface, but WG3 did not have the time or resources to RE peak outout Dower requirement for Class B2
definitively determine what the minimum power equip oment ispovgrly strir?gent to the 5NM
might be to meet the 5 NM requirement. Perhaps it operational range required for airport surface
WOL."d be of greater valueto the overqu ADSB operationsin DO-242A. Future revisions of
environment to define B2 Low as equipment that j .
these MOPS may reduce the minimum power
operates at less than 70 W, but has been demonstrated outout reauir t on B2 equioment to better
to meet acquisition and update requirements at ranges " eflre)zct tﬁg 5NM 0 eration;.lqraﬁ o
of at least 5 NM under normal interference conditions P g€ Done
for any airport at which the equipment will be
deployed.
Add anote to this section stating the following:
While no messages supporting Trajectory
Change (TC) reports are defined in this version
Reserved Type 27 Messages. Whileitisappropriate | of these MOPS, a possible approach to the
47 6 Stuart 293977 195 not to define the messages supporting Trajectory broadcast of thisinformation is described in
Searight | T Change Reportsin this section, it might be useful to Appendix O, “ Accommodation of Trajectory
the reader to reference the work found in Appendix O. | Change Reporting.”
WG-3 Response: Agreed
Done
Capitalize appropriate words in section title.
Stuart o . s o
438 7 Searight 223311 126 | Editorial: Section Titleis not capitalized. WG-3 Response: Agreed
Done
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Capitalize appropriate words in section title.
49 8 S;%Lt 223312 126 | Editorial: Section Titleis not capitalized. WG-3 Response: Agreed
Done
Remove enumeration within subfield column of
Suat Editorial: Since Subfields of Report Time of Table2.2.8.1.4.
50 9 Searight 22814 180 | Applicability arein atable (Table 2.2.8.1.4), they
should not be enumerated. WG-3 Response: Agreed
Done
Operational Mode: The 2™ paragraph of this section
appears to be an unwanted |eft-over from DO-260.
The paragraph reads as follows: When valid
“Operational Mode” datais not available, the Flight
Mode Specific Data sent to the user application shall Delete 2nd paragraph from §2.2.8.11 and make
besetto ALL ZEROs.” Thissentenceisfound in appropriate changesin 2.4.8.2.11, which
228211 200 §2.2.'8.'2.10 of DO-260 which .vvas.for Flight Mode includes deletion of same senten(_:efrom _
51 | 10 Stuart e Specific Data, however, that field is now only a “Purpose/Introduction” and possible deletion of
Searight 248211 630 “Reserved” field due to corresponding changesin DO- | step 4.
B 242A. At best it is redundant, since the (Reserved for)
Flight Mode Specific Datais always sent to ALL WG-3 Response: Agreed
ZERQOs, regardless of the availability of OM data. At Done
worst, this sentence is misleading since it shows a
correlation between the value of Flight Mode Specific
Dataand OM Codes, which is no longer the case in
DO-260A
Add §2.2.3.2.7.1, “Target State and Status
Stuart App. F The section defining messages supporting Target State Message” to list of referenced sections.
2 | 11 oo ight (R2.37) P11 reportsis not cited
' ' WG-3 Response: Agreed
Done
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Remove the referenced sections and place the
following in the Notes column: At the direction
of the SC-186 plenary, messages support
Since no messages have been defined in DO-260A Tr_a‘ ectory Change reports V\’/1ere ot defined for
. X . , this version of these MOPS.
supporting TC reports, this requirement is not met.
53 | 12 | gura (ARgpég) Fap | (swesdoned tgg‘_’;g")” of plenary & thetime | ¢ thjs resolution is not accepted, the
' ap ' references sections should be corrected by
. replacing §2.2.3.2.7.1 with §2.2.3.2.7.7 and
(See also Searight Comment 13.) Appendix O.>>
WG-3 Response: Agreed
Done
Remove the referenced sections and place the
Since no messages have been defined in DO-260A following in the Notes column: “At the
supporting TC reports, this requirement is not met. direction of the SC-186 plenary, messages
54 | 13 Stuart App. F F11 (Thiswas done at the direction of plenary at thetime | supporting Trajectory Change reports were not
Searight (R2.39) of the approval of DO-242A.) defined for this version of these MOPS.”
(See also Searight Comment 12.) WG-3 Response: Agreed
Done
Document that in the LA2020 environment, it
appears that A2 equipment will not meet
acquisition and update requirements for State
Vector at 40NM, and that A2 and A3 equipment
will not meet acquisition and update
requirements of Target State Reports at 40 NM,
Stuart App. F Now f[hat Appendix Pis complet(_a, the Npt_es co_lumn w!th the excgption of A3-A3 communications
55 | 14 Searight (R3 él) F-18 | for thisrow should be updated with specific estimated | with 24K fruit.
' performance for 1090 ES system in LA2020.
WG-3 Response: Agreed with M odification
Change the comment column to read
“ Performance results for LA2020 are
summarized in Appendix P, Tables P-6 and P-
7.
Done
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. Delete reference to §2.2.8.2.11 “Mode States
For MASPS requirement R3.111A-C (IDENT OM Report Operational Mode” and add a reference
Code), there should be areference to DO-181C, i
. X . to DO-181C, 82.1.7 “Hlight Crew Control
56 | 15 Stuart App. F £33 §2.1.7 to show that the_zre!sarequwement for aFlight Functions
Searight (R3.111) Crew Control to set thisfield at the request of ATC. )
Also, 82.2.8.2.11 is cited, but that section does not )
address this requirement. WG-3 Response: Agreed Done
Thetitle of Table O-3 and title of header row above
the TC message typesis confusing and misleading. . o
At first read it appearsthat the Tableis showing Ch:?\ngc_e the Tabl_e tideto the following: 'I_'abl €
. . 0-3: Bit Allocation for Messages Supporting
elementsin the TC Report, not which elements are Traiectory Chanoe Renorts.”
conveyed in different TC messages. Too muchis 4 y ge Rep
57 | 16 Stuart 03 0-6 :rylggg dbii?ggf:;tge header row for the 3 message Change Header row for 3 Message Typesto the
Searight ' yp g following: “Target State and Status Message
The suggested resolution, if done together, stress that SUBTYPEs.
the table is about the messages which support the TC ,
report, and that the three columns represent different WG-3 Response: Agreed Done
SUBTY PE values for the Target State and Status
M essages.
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The easy fix for thiswould be to have a 1-bit
field in the TC Basic Message conveying
whether or not TC Supplemental messages are
being broadcast or not. However, there are no
bits available, as the proposed TC Basic
Appendix O does not specify coding for each TC Message used all 56 ME bits. This means some
message type, which is appropriate. However, sinceit | encoding scheme might be best used to convey
does suggest that the 1090 ES ADS-B system will whether or not TC Supplemental Messages are
need to segment TC Report datainto Basic and being broadcast.
Supplemental M essages, some discussion on how
these messages will be managed is needed. Appendix | WG-3 Response: Agreed with M odification
Suat O states that some aircraft will only be able to support | After discussion, a new paragraph was inserted
58 | 17 Searight Table O-3 0O-6 | the data contained in the Basic Message and therefore | after Table O-2 in 80.3 stating that: “ If the TC
only transmit those messages, while other, more Basic Message can support the minimum
Sophisticated arcraft mlght be transmitting both the app| ication rmui rements for the TC Report,
Basic and Supplemental Messages. Itwillbe | and can therefore be transmitted without an
wppgrrtCanBt on t?ﬁ recet Ve.??ﬁatq kgl(l)\ftvh ulpon rtecepnon associated TC Supplement Message, a
of a asic Message, i is e long-term .
intent_data being _broz_;xdcast from that aircraft, or if gjesg}m\{gl&gt;e;rgbrgagc
moreis forthcoming in a TC Supplemental Message. broadcast must be provided, (Possible
means include coding schemes within TC
Basic Messages, or within Operational
Satus Messages.)”
Done
In 2™ sentence of 1% paragraph, change to read
asfollows: “ . .. acquisition of the State Vector,
59 | 18 Sit;_art P23 P-10 Edit(_)rial: Listed reports should be done so Mode Status, and Target State reports .. ."
ight consistently.
WG-3 Response: Agreed
Done
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Force pagination to include all three paragraphs
of P.2.3.2 prior to the figures.
Thethird (and last) paragraph of this section doesnot | (Either use “Keep with Next", or reduce line
fit on page P-10 with the rest of P.2.3.2 and therefore | SPacing between 2™ level bulletsin P.2.3.1 on
gets pushed back so that it appears after FiguresP-2 | P-9, alowing the paragraph to fit onto P-10.
Stuart through P-13. Thisis amost unfortunate pagination _ o
60 | 19 | goight P.2.3.2 P-17 | occurrence because thisisthe paragraph inwhich the | WG-3 Response: Agreed with Modification
10 miles bins and appropriate interpretation of the Decided to leave the 3" paragraph where it is
APL resultsisfound. By thetimethereader'seyes | after thefigures, but inserted the sentence: * The
see the paragraph, they have already looked at all of 95-95 metric was calculated by placing the
the results. aircraft in range bins of ten (10) NM width
and plotted in the form of histograms’ into
the 2" paragraph prior to the Figures.
Done
1. Find amore appropriate place for the 1%
sentence of this paragraph (“ Recall that the
LA2020 scenario includes 2694 aircraft and
50 ground vehicles transmitting on 1090
: : o ES.”)
Thethird (and last) paragraph of this section discusses
how the reader must interpret APL results due to the 2. Move second_ sentence o a new paragraph
S o o . . AFTER the figures and before Table P-1.
use of the 10 mile bins. Thisdiscussioniswrittenin -
(Theresults for LA2020 shown in Figure P-2
Stuart context of the summary table (Table P-1). It would be . LS
61 | 20 . P.2.3.2 P-17 . Ny . through Figure P-13 are summarized in Table
Searight of more benefit, however, to frame this discussion on
how to interpret the APL figures. Further, this P-1.
. INterp g gures. ' 3. Expand on the last two sentences of the
discussion should be it’s own paragraph, and o :
paragraph to further clarify interpretation of
expanded upon.
APL results.
WG-3 Response: Withdrawn
With the resolution of Searight Summary
Comment #60.
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Make following changes to P.3.1.3:
The pulse-level simulation was run for tae
seenartes the LA2020 scenario with two
different cases of fruit levels representing
different interference environments for future
o . L higher aircraft densities. The seerasie first case,
Editorial: The desg:rlptl on of 2 scenarios isdifferent called * LA2020-[24K],” has 24,000 Mode A/C
Stuart from the rest of this appendix and is therefore . .
62 | 21 Seariaht P.3.1.3 P-24 fUS . : : fruit per second, as described above. The
g confusing. For consistency, this should discuss two : .
different cases of the LA2020 scenario. Bl more severe Sieie ot sk il e
called “LA2020-[30K],” has 30,000 Mode A/C
fruit per second, with the same Mode S
interference asin LA2020-[24K].
WG-3 Response: Agreed
Done
Change “surveillance update time” to “ State
Stuart Editorial. Change “surveillance update time’ to Vector upaate time
63 | 22 Searight P3.22 P-30 | «State Vector update time”
WG-3 Response: Agreed
Done
- St 0324 . g ;e;mtthr;‘ttthhe N atu; aI or %ering.ffhrgd aterit ";"]a‘;"t‘;]“' d Switch ordering of these two sections.
: - ictate ese sections be switched so e :
Searight P324 ordering is A3-A3, A3-A2, A2-A2. \va efG'3 Response: Rejected
t asis.
Delete this section.
This section only says that the same process used for
65 | 24 Stuart P34 P.34 LA2020-[24K] was aso used for LA2020-[30K]. WG-3 Response: Agreed with M odification
Searight e Thisisaready understood by reading the rest of the Agreed to leave the paragraph in, but to
Appendix. specifically reference the figures P-21 and P-22.
Done
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The second sentence of this section should be
deleted or changed to allow broadcast of ARV
information even when ground referenced
velocity isavailable.
NON-CONCUR — WG-3 Response: Agreed torevise81.2.7.4 as
This section says that air referenced velocity (ARV) follows:
reports are only generated when ground referenced The Air Referenced Velocity Report (2.2.8.3.2)
velocity is not broadcast in the Airborne Ve ocity contains velocity information that is required
Message. This statement precludes the use of ARV from only certain classes of ADS-B equipped
for future applications that may require simultaneous | aircraft. Thisreport isonly generated when air
use of air and ground referenced velocity from a referenced velocity information is being
transmitting aircraft. broadcast in the Airborne Velocity Message
(2.2.3.2.6).
Although the ADS-B MASPS (DO-242A) does not
currently stipulate broadcast requirements to support Note:  Air referenced velocity messages may
ARV reports, ARV information may be needed to be received from airborne aircraft that are also
66 1 Richard 1274 11 support future applications such asin-trail spacing and | broadcasting messages containing ground
Barhydt e separation assurance. Inthese cases, ARV would be | referenced velocity information. ADS-B
used along with ground-referenced velocity in order to | Receiving Subsystems conformant to these
extract wind information encountered by the MOPSare required to receive and process
transmitting aircraft. A more detailed discussion of ground referenced and Air Referenced Vel ocity
ARV information and its supporting applicationsis Messages from the same aircraft and output the
provided in Appendix Q of the ADS-B MASPS. corresponding reports. Although not required
in these MOPS future versions of these MOPS
It is expected that future versions of the ADS-B will specify under what conditions both ground
MASPS will give conditions requiring the support of | referenced and air referenced vel ocity would be
ARV reports even when ground referenced velocity is | transmitted. Thisisintended to provide
available. When these changes are made, abackward | compatibility with anticipated future
compatibility problem will exist for DO-260A requirements for the transmission of both types
compliant systems. of velocity information.
Additional Test Procedure inserted into
2.4.8.1.17 to verify that position is not updated
with the receipt of Air Referenced Velocity.
Done
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The resolution to this issue should enable

broadcast of ARV information even when

ground referenced velocity is available.

Possible solutions may include:

- Addition of an ARV on-condition message
that would support ARV reports. This on-
condition message would be required to be
transmitted under conditions specified by
Section 3.4.6.1 of the ADS-B MASPS (DO-

NON-CONCUR — 242A). Note that this change would require

It appears that the MOPS can only support ARV an appropriate correction to Sections

67 > Richard 29327 101 information when ground referenced velocity is 2.25.1.15through 2.2.5.1.17 (ADS-B
Barhydt D unavailable. If so, this design does not allow for Transmission Device Data Processing and

future applications that may have aneed for air and Message Formatting for ARV information).

ground referenced velocity from the same aircraft. - Temporary substitution of ARV information
(Velocity Subtypes“3” and “4”) to replace
the ground referenced velocity (Velocity
Subtypes“1” and “2") in the Airborne
Velocity message.

Other solutions may also be possible.

WG-3 Response: Sameresponseasin

Barhydt Summary Comment #66

, e I recommend ending the shall with “...except
'(;’he current requirement to stop transmitting if input that transmission termination of Surface
atais not available for a period of 60 secondsisin Position Messages does not apply to Non-
conflict with section and 2.2.3.2.3.1.3.2, which is ) X
68 1 Mark 2233212 | 137 | meant to allow multilateration systems to track aircraft Transponder Devices on e_\lrcraft that are on the
Schneider : surface, or on surface vehicles.”
and vehicles on the ground regardless of the status of
their GPS data source. The changeto 2.2.3.2.3.1.3.2 ) . I
is documented in Working Paper 14-19. WG-3 Response: Agreed with M odlflcatllgr;ne
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69

Mark
Schneider

2.233.2.3d

133

Reference Jerry Anderson Comment #6

Replace 2.2.3.3.2.3.d with, “ If the transmission device
istransmitting a NIC or NACrlessthan 8, it shall use
the“ Low” transmission rate.”

I recommend not accepting Jerry’s
recommendation. The existing requirement
may need to be clarified, but the suggested
changeis not consistent with the intent of the
requirement. For non-transponders on the
surface, we should alow the high rate
(2/second) so that if the vehicleis moving,
multilateration systems can track it. Thiswould
be consistent with the changeto 2.2.3.2.3.1.3.2,
which was agreed upon after reviewing
Working Paper 14-19.

WG-3 Response: Agreed
Done

70

Mark
Schneider

Appendix
A.14321

A-16

J. Loewe suggests
Change “close to zero” to “below 40 knots”

| recommend not accepting JLoewe's
recommendation. “Closeto zero” will be
different depending on what the navigation
sensor is capable of doing. The decision of how
close istoo close should be made by the
manufacturer after considering the specifics of
his implementation.

WG-3 Response: Agreed
Done

71

Mark
Schneider

22327238

116

With respect to the Stuart Searight Comment #5
concerning the B2 Low CC Code:

| recommend not accepting Stuart’s
recommendation. If we do redefine B2-Low as
meeting power requirements but don't use a
value, this becomes a very subjective and hard-
to-test requirement. Sensis would support a 10-
Watt requirement for B2 Low.

WG-3 Response: Withdrawn
Searight comment withdrawn

Page 27 of 34

For RTCA SC-186 Plenary Review 30-31 Jan. 2003




Consolidated Comments on the Draft 1090 MOPS (DO-260A)

RTCA Paper No. 012-03/SC186-203

Original
# Comment Section Page Comment Suggested Resolution
# Author
Start the sentence with “The PI field shall be
Mark Editorial a..’
72 5 Schneider 223217 45 | Should the first sentence of this section contain a
shall? WG-3 Response: Agreed
Done
ok Editorial Change to “ surface longitude position
73 6 Schneider 2232481 74 | The requirement incorrectly refersto the “airborne WG-3 Response: Agreed
longitude position. Done
Consider Working Paper submitted by Bill
i Minor Point H;rr?an to add a single sentence to clarify this
74 7 Schneider P.4 P-38 | The difference between the two fruit rates for low- point.
density airspace is not clear. WG-3 Response: Rejected
See Harman Summary Comment #20
Consider Working Paper submitted by Bill
. : Harman to revise this section.
Mark Minor Point
75 8 . P.3.3 P-33 | A small changein performance at shorter ranges can
Schneider : . WG-3 Response: Agreed
cause adramatic change in TSR range performance. See Harman Summary Comment #27
and WG-3 Summary Comment #77
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76

Working
Group
3

Appendix
P.4

P-37

As per agreement during aWG-3 Teleconference, a
paragraph was to be generated by Bill Harman and
Larry Bachman and reviewed by George Ligler
describing the reasons for the differencesin several
lines of Tables P-6 and P-7 describing simulation
results. The agreed text is asfollows:

“The performance results reported in Appendix P
were derived from two independent evaluations, one
by APL and the other by LL. Examination of Tables
P-6 and P-7 shows (only) three differencesin
simulated performance results provided by APL and
LL that impact the determination of whether particul ar
RTCA DO-242A requirements are projected to be met
by the 1090 MHz Extended Squitter system in the
LAX 2020 air traffic scenario (Table P-6, A2
transmitter and A2 receiver at 24,000 Mode A/C fruit;
Table P-7, A3 transmitter and A3 receiver at 30,000
Mode A/C fruit; and Table P-7, A3 transmitter and A2
receiver at 24,000 Mode A/C fruit). A significant
effort was made to understand the reason for any
differences between the results reported by each
evaluation. The APL and LL evaluation techniques,
while using similar assumptions on, for example,
probability of correct reception of a single Extended
Squitter as afunction of received signal power, use
different ssimulator architectures and, for A3 receivers,
adifferent sampling rate. These differences, in
conjunction with uncertainties inherent in the
simulation processes, are the likely source of the
differencesin the values for update ranges obtained.”

WG-3 Response: Insert the agreed upon text

after the existing text and prior to the
“References.”

Done

Page 29 of 34

For RTCA SC-186 Plenary Review 30-31 Jan. 2003




Consolidated Comments on the Draft 1090 MOPS (DO-260A)

RTCA Paper No. 012-03/SC186-203

Original
# Comment Section Page Comment Suggested Resolution
# Author
After review of William Harman Comment #8 and his | WG-3 Response: Suggest inserting the
proposed replacement of paragraph P.3.3, WG-3 following sentence as the next to last paragraph
Workin agreed with the comment and the proposed resolution | in P.4: “Asdescribed in 8P.3.3, relatively small
77 5 Groupg Appendix p.37 and further recommends the insertion of asentencein | variationsin predicted TSR performance may
3 P4 the Summary Paragraph P.4 to further explain how result in significant differencesin the ranges at
relatively small differencesin performance canresult | which the MASPS TSR updates rates are
in significant differencesin the range at which the satisfied.”
MASPS TSR requirement is satisfied. Done
WG-3 Response: Changetherow in Table A-1
that shows “63,¢ Aircraft Operational Status’ to
“6316 — 6445 Reserved for Extended Squitter”
_ The Aircraft Operational Status Message must remain ; :
75 | 3 V\gcl)(:lgg Appendix A |, | assigned to register 6,5 (asit wasin DO-260) rather I(;]sgrrtat?(;r?;lv tsr:;?:usgows 6516 Aircraft
3 Table A-1 than change to register 6,3 for conformance to the
ICAQO SARPs (asif appearsin the draft DO-260A). Change the last row in Table A-1 from * 64, —
6F6" t0 6616 — 6F¢"
Done
WG-3 Response: We propose a change to
Figure A-15 to make provision for this
information. This change also requires a
A.24.4 A-67 modification to Figure 2.2.17.3.4 to reflect the
Workin _ A review of thedraft TIS-B MASPS indicates that the | insertion of the “Geo” flagin “ME” bit position
79 4 Groupg Figure A-15 A-73 current 1090 TIS-B formats do not accommodate 36 and the change in transmission of “ME” bits
3 geometric height, vertical rate type baro/geo, and 48 through 56 as shown in the attachment to this
Figure 246 true/magnetic heading. comment in the proposed Figure A-15. Also the
221734 reference at the end of 8A.2.4.4 also changes
from “7A-14" to “Figure A-15."
Done
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22 Jan. 03

Because the material in section P.3.3 isoversimplified, | offer the following rewording. Making
this change is not critical, but it might be helpful to some readers.

P.3.3. Effectsof Altitude

In the normal formulation, the two aircraft are considered to be at approximately the same altitude, and
therefore the elevation-angle portion of the antenna gain model was not used (only the statistical portion
was used). For an additional study of altitude effects, the formulation was changed so that the
transmitting aircraft has a specific altitude (a parameter entered by the user) while the receiving aircraft is
at the fixed altitude of 40,000 feet. Therefore the results depend on the transmitter altitude. The TLAT
model of aircraft antenna gain as afunction of elevation angle was used in this study [Ref. P-1].

The results for several values of transmitter altitude are shown in Figure P-25 and Figure P-26. The
results indicate that performance is somewhat degraded when the transmitter is changed from 40,000 feet
to 5000 feet. The degradation is more pronounced at shorter range, which seems reasonabl e because of
the steeper elevation angles. Beyond 50 NM, performance is not changed significantly.
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Figure P-25: Effects of Transmitting Aircraft Altitude
(A3-A2, LA2020-[24k]) on State Vector
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Figure P-26: Effects of Transmitting Aircraft Altitude

(A3-A2, LA2020-[24k]) on TSR Update Rate

Altitudes marked in the figure apply to the transmitting aircraft.
Thereceiving aircraft is at 40,000 feet.

Looking at intermediate results from the simulation, one can see several reasons why altitude would not
be expected to have much effect at long range. For long range, the elevation angle changeissmall. For
example, for range of 100 NM and transmitter altitude of 5000 feet, the elevation angles are +/-3.3
degrees. According tothe TLAT antenna gain model, this causes adrop by only 1.1 dB for one antenna
and aboost by 1.0 dB for the other. The effects are small and nearly identical.

Figure P-26 indicates that the slope of the performance curvesis similar to the slope of the TSR
requirement. Asaresult, therelatively small degradation in TSR performance in this figure causes the
MASPS intersection point to drop more dramatically. Although the MASPS requirement is not strictly
met beyond that point, the performanceis only afew seconds different from the requirement.

In conclusion, the results from the normal runs, in which altitude differences were not used, have been
shown to be accurate at long ranges, regardless of the actual atitude of the transmitting aircraft. The
results indicate that performance is not very sensitive to transmitter altitude between 20,000 feet and
40,000 feet, although sensitivity increases for very low transmitters.
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Attachment to Working Group 3 Comment #4

A review of the draft TIS-B MASPS indicates that the current 1090 TIS-B formats do not accommodate
geometric height, vertical rate type baro/geo, and true/magnetic heading. We propose a change to Figure
A-15 to make provision for thisinformation. This change also requires a modification to Figure
2.2.17.3.4 to reflect the insertion of the “Geo” flagin “ME” bit position 36 and the change in transmission
of “ME” bits 48 through 56 as shown in proposed Figure A-15, which is attached. Also the reference at
the end of 8A.2.4.4 also changes from “7A-14" to “Figure A-15.”

A.24.4

A.2441

A.24.42
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Airborne Velocity Message
The TIS-B Airborne Velocity ME field will be formatted as specified in the ZA-24Figure A-15.

Note: Additional details are specified in the following paragraphs.
Subtype Field

Only Subtypes 1 and 2 will be used for the TIS-B Airborne Velocity Message. Subtype 1 will be
used for velocities under 1000 knots and Subtype 2 will be used for aircraft capable of supersonic
flight when the velocity might exceed 1022 knots.

The supersonic version of the velocity coding will be used if either the east-west OR north-south
velocities exceed 1022 knots. A switch to the normal velocity coding will be made if both the east-
west AND north-south velocities drop below 1000 knots.

ICAO/Mode A Flag (IMF)

This one-bit field (bit 9) will indicate the type of identity associated with the aircraft data reported
inthe TIS-B message. Coding is specifiedin 8A.2.4.1.1.
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Figure A-15: TIS-B Airborne Velocity M essages
(Subtypes 1 and 2: Velocity Over Ground)

1 || MSB 1
2 0

3 || FORMAT TYPE CODE = 19 0

4 1

5 || LsB 1

6 |[SUBTYPE1 0 SUBTYPE2 0
7 0 1
8 1 0
9 || IMF (See §A.2.4.4.2)

10 [[MSB

11 || Navigation Accuracy Category for Position (NACp)

12 || (8A.1.4.10.7)

13 || LSB

14 || DIRECTION BIT for E-W velocity (0=East, 1=West)

15 [[ EAST-WEST VELOCITY (10 bits)

16 || NORMAL : LSB =1 knot SUPERSONIC : LSB =4 knots
17 || All zeros = no velocity info All zeros = no velocity info

18 Value Velocity Value Velocity
19 1 0 kts 1 0kt
20 2 1 kt 2 4 kt
21 3 2 kt 3 8 kt
22 - - - -

23 1022 1021 kt 1022 4084 kt
24 1023 >1021.5 kt 1023 > 4086kt

25 || DIRECTION BIT for N-S velocity (0=North, 1=South)

26 [[ NORTH-SOUTH VELOCITY (10 bits)

27 || NORMAL : LSB =1 knot SUPERSONIC : LSB =4 knots
28 || All zeros = no velocity info All zeros = no velocity info

29 Value Velocity Value Velocity

30 1 0 kts 1 0kt

31 2 1 kt 2 4 kt

32 3 2 kt 3 8 kt

33 - - - -

34 1022 1021 kt 1022 4084 kt

35 1023 >1021.5 kt 1023 > 4086kt

36 Reserved(1-bi)GEO=0 GEO=1

37 || SIGN BIT FOR VERTICAL RATE: 0 = up, 1 = down SIGN BIT FOR VERTICAL RATE: 0 = up, 1 = down
38 || VERTICAL RATE (9 bits) VERTICAL RATE (9 bits)

39 || All zeros — no vertical rate information, LSB = 64 ft/min All zeros — no vertical rate information, LSB = 64 ft/min
40

41

42

43

44

45

46

47 || NIC Supplement (See 8A.1.4.10.6) NIC Supplement (See §8A.1.4.10.6)

48 || Navigation Accuracy Category for Velocity (NACy) Reserved (1 bit)

49 || (See 8) DIFFERENCE SIGN BIT (0 = above baro, 1 = below baro alt) )
50 GEOMETRIC HEIGHT DIFFERENCE FROM BARO. ALT. (7 bits)
51 | Surveillance Integrity Level (SIL) Same coding as Airborne Velocity Message

52 || LSB (See §)

53 || Reserved

54 | Reserved

55 || Vertical Rate Type: O=baro, 1= geo

56 | True/Magnetic Heading: 0= true, 1= magnetic
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