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SUMMARY

This paper offers draft text for DO-242A. A summary of the changes from the previous
draft (working paper 242A-WP-8-01) is given on the following page.




| have made the following changes in accordance with discussions a meeting #8, as
reflected in the minutes of that meeting:

In §2.1.2.1.3, | added two more notes. One states that weights for determining participant
categories are maximum gross weights, not operating weights. The second note is a copy of
Note 2 following Table 2-16 in DO-260. For backward compatibility reasons with DO-260,
| did not “split the ICAO categories into 3 categories that would more directly map into the
US coding.”

In 82.1.2.3.1, | deleted the Capability Class (CC) codes for “aircraft is capable of
transmitting” this or that, and added an OM (rather than a CC) code for “aircraft is
transmitting its Aircraft Size Code.” Also, | added brief paragraphs to describe each of the
CC codes listed.

I moved the NIC code from the MS (83.4.3.2) report to the SV report (83.4.3.1). The NAC
and SIL codes were kept in the MS report.

| added Barometric Altitude Integrity codes to the M S report (83.4.3.2) and described them in
8§1.1.1.1

| deleted descriptions of the OC-RFI report.

| have made addition organizationa and editoria changes as follows:

Ddeted from this draft any text that does't directly relate to the organization of
report elements into various reports.

Moved the description of TOA from section 2.1.1 (Generd Performance
Requirements) to section 2.1.2 (Information Transfer Requirements). Thus the TOA
description is renumbered from §2.1.1.4 to §2.1.2.1.

Added §2.1.2.10 to describe OM codes, and inserted the TCASACAS resolution
advisory active flag as the first of those OM codes.

Thefollowing additional changes were made in accordance with discussons during the
firg two days of meeting #9:

Added “TCR cycle number” and “TCR+0 just transitioned” flag to the OM codesin the MS
report.

Revised the TSR and TCR definitions to follow the current draft Intent white paper, as
revised during meeting #9.
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242A-WP-9-01a

Purpose and Scope

Operational Requirements

General Requirements

General Performance

Information Transfer Requirements

The ADSB system shall (R2.4) be capable of transmitting messages and issuing reports
containing the information specified in the following subsections. This MASPS does not
specify a particular message structure or encoding technique. The information specified
in the following subsections can be sent in one or more messages in order to meet the
report update requirements specified in Section 3.

Time of Applicability (TOA)

The time of applicability (TOA) of ADS B reports indicates the time at which the
reported values were valid. Time of applicability shall (R2.3) be provided in al reports.
Requirements on the accuracy of the time of applicability are addressed in Section 3.

23+21.12.1.2.2 Call Sign

ADSB shal (R2.7) be able to convey an aircraft call sign of up to #8 alphanumeric
charactersin length-f6}. For aircraft/vehicles not receiving ATS services and military
arcraft the call sign is not required.

2121.22.1.2.3Address and Address Qualifier

The ADSB system design shall (R2.8) include a means (e.g., an address) to 1, correlate
all ADS-B messages transmitted from the A/V and 2, differentiate it from other A/Vsin
the operational domain.

Those aircraft requesting ATC services will be required in some jurisdictions to use the
same 24 bit address for all CNS systems. Aircraft with Mode-S transponders using an
ICAO 24 bit address shall (R2.9) use the same 24 bit addressfor ADSB. All
aircraft/vehicle addresses shall (R2.10) be unique within the operational domain(s)
applicable.
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The ADSB system design shall (R2.6) accommodate a means to ensure anonymity
whenever pilots eect to operate under flight rules permitting an anonymous mode. (Most
non-1FR flight operations do not require one to fully disclose either the A/V call sign or
address. This feature is provided to encourage voluntary eguipage and operation of ADS
B by ensuring that ADS-B messages will not be traceable to an aircraft if the operator
requires anonymity.) Associated with the address there shall (R2.xx) be an address
qualifier code to indicate whether the address is an ICAP 24-bit aircraft address or some
other kind of address.

Notes:

1. For example, all surface vehiclesfor a given airport need to have unique addresses
only within range of the airport; vehicle addresses may be reused at other airports.

2. Correlation of ADS-B messageswith transponder codeswill facilitate theintegration
of radar and ADS-B information on the same A/V during transition.

3. Aparticipant’s address and address qualifier are included as parts of all reports
about that participant: Sate Vector (SV) reports, Mode Satus (MS) reports, and the
various types of On Condition (OC) reports.

232312121231 Participant Address

The Participant Address field isarequired field in al ADSB reports. This 24-bit field
contains either the ICAO 24-bit address assigned to the particular aircraft about which the
report is concerned, or another kind of address, as determined by the Address Qualifier
fied.

234212221232 Address Qualifier

The Address Qudlifier field is arequired field in dl ADSB reports. Thisfield congsts of
one or more bits and describes whether or not the Address field contains the 24-bit ICAO
address of a partl cular aircraft, or another kind of addre& Ihemmbe*—ef—bﬁ%m%he

Note: The particular encoding used for the Address Qualifier is not specified in this
MASPS, but isleft for specificationinlower level documents, such asthe MOPS
for a particular ADS-B data link. Experience in developing the MOPS for
several proposed ADS-B data links suggests that 4 bits is sufficient for the
Address Qualifier field.



242A-WP-9-01a

2121.32.1.2.4 Participant Category

Participant category (Aircraft/vehicle category) shdl (R2.11) be one of the following:
Light aircraft (ICAO) - 7,000 kg (15,500 Ibs) or less
Smdl arcraft — 7,000 kg to 34,000 kg (15,500 Ibsto 75,000 Ibs)
Large aircraft — 34,000 kg to 136,000 kg (75,000 |bs to 300,00 Ibs)
High vortex large (arcraft such as B-757)
Heavy arcraft (ICAO) - 136,000 kg (300,000 Ibs) or more

Highly maneuverable ( > 5g acceeraion capability) and high speed (> 400
knots cruise)

Rotorcraft

Glider/Sdlplane

Lighter-than-ar

Unmanned Aerid vehicle

Space/ Transatmospheric vehicle
Ultrdight / Hang glider / Paraglider
Parachutist/Skydiver

Surface Vehicle - emergency vehide
Surface Vehicle - service vehide

Point obstacle (includes tethered baloons)

Cluster obstacle
Line obstacle
Note1l: ICAO Medium aircraft — 7,000 to 136,000 kg (15,500 to 300,000 Ibs)
can be represented as either small or large aircraft as defined above.
Note2: Obstacles can be either fixed or movable. Movable obstacles would
require a position source.
Note 3: A participant’s category is reported in the Mode Status (MS) report
(section 3.4.3.2 below).
Note4: Weights given for determining participant categories are maximum
gross wei ghts, not oper ating weights.
Note5: The following category code assignments should be considered for

aircraft operating in the United States national air space (NAS).

Light : Less than 7,000 kg (15,500 Ib)
mall: 3 15,500 and < 41,000 |b
Large: 3 41,000 Ib and < 255,000 Ib and not in “ High Vortex

Large’ category
High Vortex Large: Certain other aircraft, including B-757
Heavy: 3 255,0001b
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Aircraft Size Code

The aircraft size code describes the amount of space that an aircraft occupies. The
arrcraft size code is not required to be transmitted by all ADS-B participants al of the
time. However, it is required to be transmitted by aircraft above a certain size, at least
while those aircraft are in the airport surface movement area.

The aircraft size code shall (R2.xx) be as described in Table 2.1.2.5. The aircraft size
code is afour-hit code, in which the 3 most significant bits (the length code) classify the
arcraft into one of eight length categories, and the least significant bit (the width code)
classifies the aircraft into a“narrow” or “wide” subcategory.

Each aircraft shall (R2.xx) be assigned the smallest length and width codes for which its
overd| length and wingspan qudify it. For example, consider a powered glider with
overd| length of 25 m and wingspan of 50 m. Normaly, an aircraft of that length would
be in length category 0. But since the wingspan exceeds 33 m, it will not fit within even
the “wide” subcategory of length category 0. Such an aircraft would be assigned length
category 3 and width category 1, meaning “length less than 54 m and wingspan less than
52 m.”

Each aircraft ADSB participant for which the length code is 3-1 or more (length greater
than or equal to 39-30 m or wingspan greater than 48-33 m) shall (R2.xx) transmit its
arcraft size code while it is on the surface. For this purpose, the determination of when
an aircraft is on the surface shall be as described in section TBD.

Table2.1.2.5: Aircraft Size Codes.

Length Code (3 M SBs) Width (Wingspan) Code (L SB)

dec. binary | Length Category Narrow (LSB=0) Wide(LSB=1)

0 000 L<30m W<16.5m 165mMEW<33m
1 001 L<38m W <30.5m 30.5mEW<38m
2 010 L<46m W<38m 3BMEW<48m
3 011 L<54m W<42m 42mEW<52m
4 100 L<62m W<51.5m 51.5mE£W<65m
5 101 L<70m W <66.5m 66.5MEW <74 m
6 110 L<78m W <69.5m 69.5mMEW<80m
7 111 L378m W<84m W3 84m

The aircraft size code is reported in the MS (Mode Status) report (section 3.4.3.2).
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2322.12.1.2.6 Position

The state vector (SV) report (section 3.4.3.1) for an A/V includes the three-dimensiona
position referenced to an accepted world-wide reference system. Position information
shall (R2.14) be transmitted in aform that can be trandated, without loss of accuracy and
integrity, to latitude, longitude, and barometric altitude and geometric height.

All geometric position elements shal (R2.15) be referenced to the WGS-84 dlipsoid.

21221121.26.1 Horizontal Position

Horizontal latitude and longitude position shal (R2.16) be reported as a geometric
position.
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23221221.2.6.2 Altitude

Both barometric pressure dtitude and geometric atitude (height above the WGS-84
elipsoid) shall (R2.17) be reported, if available. Some applications may have to
compensate if only one source is available. However, when an A/V is operating on the
airport surface, the atitude is not required to be reported, provided that the A/V indicates
that it is on the surface.

Barometric pressure atitude is the reference for vertical separation within the NAS and
ICAQ airspace. Barometric pressure altitude shall (R2.18) be reported referenced to
standard temperature and pressure.

Pressure dltitude, which is currently reported by aircraft in SSR Mode C and Mode S,

will aso be transmitted in ADS B messages and reported to client applicationsin SV
reports. The pressure dltitude reported (SV_eement 8a) shall (R3.34) be derived from the
same source as the pressure altitude reported in Mode C and Mode S for aircraft with
both transponder and ADSB.

Geometric altitude is defined as the shortest distance from the current aircraft position to

the surface of the WGS-84 dlipsoid. It is positive for positions above the WGS-84
ellipsoid surface, and negative for positions below that surface.

Altitude shdll (R2.19) be provided with arange from -1,000 ft up to +100,000 ft. For
fixed or movable obstacles, the altitude of the highest point should be reported.

Note: In this context, a “ movable obstacle” means an obstacle that can change its
position, but only very slowly, so that its horizontal velocity may be ignored.

21.2222.1.2.7Velocity Vector

The reported state vector (SV) report (section 3.4.3.1) for an A/V includes the three-
dimensiona velocity referenced to an accepted world-wide reference system.
Transmitting A/Vsthat are not fixed or movable obstacles shal (R2.20) provide the
following information:

Horizonta Ve ocity Vector

Note: In this context, a “ movable obstacle” means an obstacle that can
change its position, but only very slowly, so that its horizontal
velocity may be ignored.

In addition, transmitting A/Vsthat are not fixed or movable obstacles and
that are not known to be on the airport surface shall (R2.xx) provide the
following information:

Vertical Rate

ADS-B geometric velocity information shall (R2.21) be referenced to WGS-
84 (7.

10



242A-WP-9-01a
23222121271 Horizontal Velocity Vector

Horizontal velocity information shall (R2.xx) be transmitted in a form that can be
trandated, without loss of accuracy and integrity, to north-south and east-west velocity
relative to the WGS-84 earth dlipsoid. Reported ranges shall (R2.22) be [0to +-250]
knots on the surface and [0 to +-4000] knots airborne.

21222221.2.7.2 Altitude Rate

Altitude Rate shall (R2.23) be designated as climbing or descending and shdl be reported
up to 32,000 feet per minute (fpm). Barometric dtitude rate is defined as the current rate
of change of barometric dtitude. Likewise, geometric dtitude rate is the rate of change
of geometric atitude.

The best available source of atitude rate information should be used to derive an dtitude
rate for broadcast. If differentialy corrected GPS (WAAS, LAAS, or other) is available,
geometric dtitude rate as derived from the GPS source should be transmitted. If
differentially corrected GPS is not available, but inertial augmented barometric atitude
rate is available, inertia augmented barometric atitude rate will be the preferred source
of dtitude rate information. In the absence of GPS or inertial augmented barometric
altltude rate sources, ADSB derlved barometrlc altltude rate may be transmltted A

2122.32.1.2.8 Heading

Heading indicates the orientation of the A/V, that is, the direction in which the nose of
the aircraft is pointing. Heading is described as an angle measured clockwise from true
north or magnetic north. The heading reference direction (true north or magnetic north)
is conveyed in the MS report. |If the heading of an A/V isavailable to the ADS-B
transmitting subsystem on that A/V, then heading shall (R2.xx) be transmitted while that
A/V ison the surface.

To promote ADS-B equipage by as many aircraft as possible, participants are not
required to have a heading source available if their length code (part of the aircraft size
code, section 2.1.2.5) is 2 or less. However, ADS-B participants of length code 3 or
above shal (R2.xx) have a heading source available and shall (R2.xx) transmit messages

to support the heading element of the SV report when those participants are on the
surface.

Heading occurs not only in the SV report for participants on the airport surface, but aso
in the On Condition — Air Referenced Velocity (OC-ARV) report for airborne
participants. If atransmitting ADS B participant transmits messages to support OC-ARV
reports, it shall (R2.xx) provide heading in those messages.

11
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212312.1.2.9 Capability Class (CC) Codes

Capability class codes are used to indicate the capability of a participant to support
engagement in specific operations. Known specific capability class codes are listed
below. However, thisis not an exhaustive set and provision should be made for future
expanson of available class codes, including appropriate combinations thereof:

CDTI based traffic display capability
TCAS/ACAS ingdled and operational
Service Leve of the transmitting A/V

Other capabilities, to be defined in later versions of this MASPS

The CC code for “CDTI based traffic display capability” shall be set to ONE if the
transmitting aircraft has the capability of displaying nearby traffic on a Cockpit Display
of Traffic Information (CDTI). Otherwise, this CC code shal be ZERO.

The CC code for “TCASACAS instaled and operationa” shal be set to ONE if the
transmitting aircraft isfitted with aTCAS (ACAS) computer and that computer is turned
on and operating Rermalyin a mode that can generate Resolution Advisory (RA) aerts.

At least three bits (eight possible encodings) shall be reserved in the capability class
codes for the “service level” of the transmitting ADS-B participant.

<< Fony-WarrenJonathan Hammer or possibly WG-214 to provide definitions of the

2.1.29.1 CDTI
21292 TCASIACAS
Otherwise, this CC code shall be ZERO.
2.1.2.9.3 Service Level of Transmitting A/V
various service levels.>>
2.1.2.10 Operational Mode (OM) Codes

Operational Mode (OM) codes are used to indicate the current operational mode of
transmitting ADS-B participants. Known specific operational mode codes are listed
below. However, thisis not an exhaustive set and provision should be made for future
expansion of available OM codes, including appropriate combinations thereof.

TCASACAS resolution advisory in effect

TCR cycle number
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“Just transitioned” flag for previoudy transmitted TCR+0

TCAS/ACAS Resolution Advisory Active Flag

A transmitting ADSB participant shall set the TCAS/ACAS Resolution Active Flag to
ONE in the messages that it transmits to support the MS report so long asa TCAS
(ACAYS) resolution advisory isin effect. At al other times, the transmitting ADS B
participant shall set the TCAS/ACAS Resolution Advisory Active Flag to ZERO.

2.1.2.10.2

TCR Cycle Number

2.1.2.10.3

The TCR Cycle Number indicates a current “version number” for the numbering of the
TCR reports.

Each TCR report (section 3.4.3.6 below) includes both a TCR number (the“N” in
“TCR+N") and a TCR cycle number for the current numbering of the TCR reports.
When a TCR report isinserted into or deleted from the list of current TCRs, or the
trajectory change point described in the current TCR+0 report is reached, the TCR cycle
number is incremented.

The TCR Cycle Number shall (R2.xx) be anumber in the range from O to 3 that is
incremented using modulo 4 arithmetic each time the numbering of TCR reports changes.
(That is, the TCR cycle number increments from 0 to 1, then from 1 to 2, then from 2 to
3, and then from 3 back to 0).

TCR+0 Transition Flag

The TCR+0 transition flag is used to indicate when a transmitting ADS B participant has
just reached the current TCP (described in the TCR+0 report (section 2.1.2.19.1 below)
50 that the numbering of TCR reports (the “N” in “TCR+N") has changed.

Normally, this flag shall be ZERO. When the transmitting ADSB participant reaches the
trajectory change point described in the current TCR+0 report, it shal (R2.xx) set the
trangition flag to ONE for a period of TBD seconds in the messages it transmits to
support the MS report. After the TBD second interval has expired, the transmitting
participant shall reset the trangtion flag to ZERO.

[Al 9-12] Tony Warren will provide updates for this text.
)
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21232121211 Navigation Integrity Category

The Navigation Integrity Category (NIC) is reported so that surveillance applications
may determine whether the reported position has an acceptable level of integrity for the
intended use. The NIC parameter described in this subsection isintimately associated
with the SIL (Surveillance Integrity Level) parameter described in subsection 2.1.2.14
below. The value of the NIC parameter specifies an integrity containment radius, Re.
The value of the SIL parameter specifies the probability of the true position lying outside
the containment radius, Rc, without derting, witheut-the-pessbitity-ef-Hshying-eutsde
that-radius-being-detected-at-the transmitting-airerattincluding the effects of the airborne
equipment condition, which airborne equipment isin use, and which externa signals are
used.

Note: “NIC” and “ NACy" as used in the current version (DO-242A) of this MASPS
replace the earlier term, “NUC,”, used in the first edition (DO-242) of this
MASPS. [<<ref. to DO-242, dated February 19, 1998>>].

Table 2.1.2.11 defines the navigation integrity categories that transmitting ADS B
participants shall (R2.xxx) use to describe the integrity containment radius, Rc,
associated with the horizontal position information in ADS B messages from those
participants.

14
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Table2.1.2.11: Navigation Integrity Categories (NIC)

NIC Horizontal and Vertical
[Note 2] Containment Comment Notes
BoundsRadiusRc

0 Rc 3_37.04 km (20 NM) Ne-Unknown Integrity

1 Rc < 37.04 km (20 NM) RNP-10 containment radius (6]
2 Rc <14.816 km (8 NM) RNP-4 containment radius [3.6]
3 Rc <7.408km (4 NM) RNP-2 containment radius (6]
4 Rc <3.704 km (2 NM) RNP-1 containment radius (6]
5 Rc <1852 m (1 NM) RNP-0.5 containment radius 6]
6 Rc <1111.2 m (0.6 NM) RNP-0.3 containment radius 6l
7 Rc <3704 m (0.2 NM) RNP-0.1 containment radius (6]
8 Rc <185.2m (0.1 NM) RNP-0.05 containment radius (6]
9 Rc<75mand VPL < TBD 0., WAASHPL, VPLEutwe | [45]

system

10 Rc <25mand VPL < TBD e.g., WAASHPL,VPL [45]
1 Rc<7.5mand VPL <TBD eg., LAASHPL, VPL 45

Notes for Table 2.1.2.11:

1.

NIC isreported by an aircraft because therewill not be a uniformlevel of navigation
equipage among all users. Although GNSSisintended to be the primary sour ce of
navigation data used to report ADS-B horizontal position, it is anticipated that
duringinitial usesof ADS-B or during temporary GNSSoutages an alter nate source
of navigation data may be used by the transmitting A/V for ADS-B position
information. Theintegration of alternate navigation sourcesisa function that must
be performed by a navigation set that is certified to use multiple sources, which then
isresponsible for supplying the corresponding integrity containment radius (e.g..,
HPL). Itisimportant to point out that thisis not a function that can be performed by
the ADS-B equipment.

“NIC” inthiscolumn correspondsto“ NUC,” of Table 2-1(a) in thefirst version of
this MASPS, DO-242, dated February 19, 1998.

The containment radius for NIC = 2 has been changed (from the corresponding

radius for NUCp = 2in the first edition of this MASPS) so as to correspond to the
RNP-4 RNAV limit of DO-236A, rather than the RNP-5 limit of the earlier DO-236.
Thisis because RNP-5 is not a recognized | CAO standard RNP value.

HPL may be used to represent R- for GNSS sensors.

If geometric altitude is not being reported than the VPL tests are not assessed.

RNP containment integrity refersto total systemerror containment including sources

other than sensor error, where as horizontal containment for NIC only refers to

Sensor position error containment.

It is recommended that the coded representations of NIC should be such that:

(@

Equipment that conforms to the current version of this MASPS (“version 1”
equipment) will recognize the equivalent NUC, codes from the first edition of this
MASPS, and

15
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(b) Equipment that conformsto the initia, DO-242, edition of this MASPS (“version 0"
equipment) will treat the coded representations of NIC coming from version 1

equipment asif they were the corresponding “NUC:” vaues from the initid, DO-
242, verson of this MASPS.

21232221212 Navigation Accuracy Category for Position (NACp)

The Navigation Accuracy Category for Position (NAC:) is reported so that surveillance
applications may determine whether the reported position has an acceptable level of
accuracy for the intended use.

Note 1: “NIC” and“ NACy" asusedinthisMASPSreplacetheearlier term, “ NUG”,
used intheinitial, DO-242, edition of this MASPS[<<ref. to DO-242, dated
February 19, 1998>>].

Table 2.1.2.12 defines the navigation accuracy categories that shall (R2.xxx) be used to
describe the accuracy of positiona information in ADS-B messages from transmitting
ADSB participants.

Note 2: The Estimated Position Uncertainty (EPU) used in Table 2.1.2.12 is a 95%
accuracy bound on horizontal position. Fhe-herizental-EPU-(HERY)} is
defined astheradiusof a circle, centered on the reported position, such that
the probability of the actual position being outside the circleis 0.05. When
reported by a GPS or GNSS system, EPU is commonly called HFOM
(Horizontal Figure of Merit).

Note 3:  Likewisethevertical ERYU-AVEPU)Likewise, Vertical Estimated Position

Uncertainty (VEPU) is a 95% accuracy limit on the vertical position. is
VEPU is defined as a vertical position limit, such that the probability of the
actual vertical position differing fromthe reported vertical position by more
than that limit is 0.05. When reported by a GPS or GNSS system, VEPU is
commonly called VFOM (Vertical Figure of Merit).

Note 4:  The EPU limit for NAC = 2 has been changed (from the corresponding limit
for NUC, = 2inthefirst edition of this MASP) so asto correspond to the RNP-
4 RNAV limit of DO-236A, rather than the RNP-5 limit of the earlier DO-236.
This is because RNP-5 is not a+ecognizedan |CAO standard RNP value.
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Table2.1.2.12: Navigation Accuracy Categoriesfor Position (NACy).

nac, | S0 Horonia sndveten Moy | conmar | s
0 EPU 3 18.52 km (10 NM) Unknown accuracy
1 EPU < 18,52 km (10 NM) RNP-10 accuracy [
2 EPUL{or HEOM) <7.408 km (4 NM) RNP-4 accuracy [
3 EPUL{orHEOM) <3.704 km (2 NM) RNP-2 accuracy [
4 EPU <1852 m(1INM) RNP-1 accuracy [
5 EPU <926 m (0.5 NM) RNP-0.5 accuracy [
6 EPU <555.6 m (0.3 NM) RNP-0.3 accuracy [
7 EPU < 185.2m (0.1 NM) RNP-0.1 accuracy [
8 EPU <92.6 m (0.05 NM) eg., GPS (with SA) [
9 EPU<30mand VEPU <45m eg., GPS (SA off) 2
10 HEPU-EPU <10 m and VEPJVEPU < e.g., WAAS 2
15m
1 HEPUEPU <3m and VEPUVERU < 4 eg. LAAS [a
m
Notes:
1. RNP accuracy includes error sources other than sensor error, where as
horizontal error for NAC only refers to horizontal position error uncertainty.
2. If geometric altitudeis not being reported than the VEPU tests ar e not assessed.

2123232.1.2.13 Navigation Accuracy Category for Velocity (NACy)

The velocity accuracy category of the least accurate velocity component being supplied
by the reporting A/V’ s source of velocity data shal (R2.27) be asindicated in Table
2.1.2.13.

Note: NAC, isanother name for the parameter that was called NUCx in the initial
(DO-242) version of this MASPS,

Table 2.1.2.13: Navigation Uncertainty Accuracy Categoriesfor Velocity (NACy).

NAC, | Horizontal Velocity Error Vertical Geometric Velocity
(95%) Error (95%)
0 Unknown or 3 10 m/s Unknown
or 3 50 feet (15.24 m) per second
1 <10 m/s <50 feet (15.24 m) per second
2 <3m/s < 15 feet (4.57 m) per second
3 <lm/s < 5feet (1.52 m) per second
4 <03 m/s < 1.5 feet (0.46 m) per second
Notes to Table 2.1.2.13:

1. When an inertial navigation system is used as the source of velocity information,
error in velocity with respect to the earth (or to the WGS-84 ellipsoid used to
represent the earth) is reflected in the NAC, value.
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2. When any component of vel ocity isflagged as not available the value of NAC, will
apply to the other components that are supplied.
Commentary:

Navigation sources, such as GNSS and inertial navigation systems, provide a direct
measur e of vel ocity which can be significantly better than that which could be obtained
by position differences.

21232421.2.14 Surveillance Integrity Level (SIL)

The Surveillance Integrity Level (SIL) defines the probability of the integrity
containment radius used in the NIC parameter (subsection 2.1.2.11above) being
exceeded, without derting, including the effects of the airborne equipment condition,
which a rborne equi pment |s in use, and WhICh external sqnals are used by the navigation

#ansqqm-l-ngAN— TheSurvaIIanceIntegrlty L|m|t encoding shall (R2xxx) beas
indicated in Table 2.1.2.14.

Note: Itisassumed that SIL isa static (unchanging) value that depends on the position
sensor being used.

Table 2.1.2.14: Surveillance Integrity Levels (SIL).

Probability of Unknowingly
SIL Exceeding the R Integrity Comment
Containment Radius
Usable-enly-by “ Nen-HaterferingNo Hazard
0 Unknown Level” ApplieattonsNavigation Source
e Hemarelovel

1° 10° Usable by “Nen-EssentiaMinor Hazard Level”
1 per flight hour or per operation PR Wé-ﬂ ohsNavigation Source

1” 10° U%bteby Essen&alMajor Hazard Level’
2 per flight hour or per operation Pt (M3 INI av|qat| I|on So|} Uree

1”107 Usable by “ CriticalSevere Major Hazard Level’
3 per flight hour or per operation {SHE =t ; 1 s_NavI |Iqat|on| ISourceH
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next version of paper.

242115221216 Altitude Sour ce Cross-Checking Flag

A transmitting ADS B participant shall set the Altitude Source Cross-Checking Flag to
ONE in the messages that it sends to support the MS report only if there is more than one
source of barometric pressure dtitude data and cross-checking of one dtitude source
against the other is performed so as to clear the “barometric dtitude valid” flag in the SV
report if the two atitude sources do not agree. Otherwise, it shall set this flag to ZERO.

2123321.2.17 Emergency/Priority Status

The ADSB system shall (R2.28) be capable of supporting broadcast of emergency and
priority status. The coding of emergency/priority status Status-shal (R2.29) be -relude
thefollowingasindicated in Table 2.1.2.17.

Table2.1.2.17: Emergency/Prioirty Status Encoding.
Coding | Meaning

No emergency / not reported
General emergency

Lifeguard / medical emergency
Minimum fuel emergency

No communications

Unlawful interference
{Reservedforfuture
definition)Downed Aircraft

(Reserved for future definition)

1o 10T I [l 1IN [ IO

I~
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Barhydt [Al 9-13]

2123521.2.19 Trajectory Change Intent (Current and Future)

Track extrapolations based on the use of intent data aone are increasingly inaccurate as
look-ahead times are increased. The state vector can be augmented with trajectory
change points (i.e., intent information) for applications on the receiving A/V or ATSto:

a) support stable separation predictions for long look-ahead times, and in monitoring
required operationa separations and

b) re-plan flight paths when necessary to resolve detected conflicts (deconfliction) while
minimizing deviations from planned flight trgjectories.

The ADSB system shall (R2.30) provide the capability to exchange Trajectory Change
Point (TCP) and Trajectory Change Point + 1 (TCP+1) data defined below. ADSB
transmissions shall (r2.31) indicate the ability of the transmitting participant to engage in
path monitoring and/or de-confliction operations. The transmitting A/V shall (R2.32)
aso indicate its capability to use intent information received from other participants.

For certain pairwise operations, an addressed crossink may be used externa to the ADS
B system.
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21235121.219.1 Current Trajectory Change Point (TCP)

The TCP from the transmitting aircraft is the point in three-dimensional space where the
current operational trgjectory is planned to change, and estimated remaining flight time to
that point. A TCP transmission indicates that the aircraft intends to fly directly, viaa
gresat circle route, to that point. The TCP is defined as a four-element vector consisting of
the following:

Latitude (WGS-84)

Longitude (WGS-84)

Altitude (pressure dtitude or flight level)
Timeto go (TTG) to the indicated point in space

The TCP required received update rate may be lower than for the state vector. The rate
shall (R2.33) be sufficient to ensure continuous positive assessment by the receiving
arcraft at least 2 minutes (5 minutes within the range limitations specified in Table 2-3)
prior to reaching closes point of approach for class A2 (A3) equipage. In the event of an
immediate trajectory change generated via the RNav, new TCP information should be
issued immediately.

The augmentation data should be provided as data transmitted indicating planned changes
in trgjectory. These indications should be provided as TCP information and TCP+1
information described below. This datais required only from participants intending
operations based on some level of cooperative conflict management. The TCP and
TCP+1 should be used to convey information operationaly significant to separation and
conflict management. Points constructed by RNav equipment to generate curvilinear
paths (e.g., curved transitions between flight legs) should not be conveyed as TCP
information.

System designs should be flexible enough to support parameters that might not be
available from al ADSB participating A/Vs. Information acquisition of intent
information is provided in Appendix L.

212352212192 Next Trajectory Change Point (TCP+1)

De-confliction is most efficient when adjustments to the flight path can be minimized.
Knowledge of planned changes to the current path is needed to support the conflict
management tools for stable operationa re-planning required due to any conflict that may
be predicted.

For the de-confliction capability, additional augmenting information should be provided

to determine any change in horizontal and/or vertical flight path planned. The aircraft
planning the change shall (R2.34) issue the TCP+1 information at least 5 minutes prior to
commencing the trgjectory change associated with the TCP. The TCP+1 datato be
supplied should provide the target or predicted altitude, the target horizontal coordinates
and the estimated time remaining from the time of generation of the message to the
estimated time to arrive at TCP+1. Upon initiation of the flight path change at TCP, the
TCP+1 should increment to become the new TCP. TCP+1 information shal (R2.35) be
provided until commencing the change maneuver. The TCP+1 required transmission rate
shall (R2.36) be the same as that of the TCP.
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Notes:

1. TCP and TCP+1 data are provided by broadcast media to supply real-time, event-
related data to proximate air and ground systems involved in advanced air
operationsrequiring real timeintent detail. Detailsof more completeflight plan or
detailed procedures are conveyed, when required, via addressed datalink media.

2. No TCP isneeded for speed changesalong atrajectory. Thedataindicatingthetime
to go for TCP and TCP+1 should include any results of planned or predicted
changes. For RNav equipment capable of such predictions or scheduling, the time
data should include the impacts. Less capable equipment should provide the best
estimate available. Air or Ground systemsreceiving the TCP/TCP+ 1 data should be
capable of applying these data as appropriate to their respective applicationsin
conflict management, sequencing, spacing or conformance.

3. TCP and TCP+ 1 data are envisioned in current planning future proceduresin the
terminal area and transitions between en routeflight regimes to enhance sequencing
inarrival and departure. These data areintended for applications by both air and
ground systems. The ADS-B systemwill enable the delivery of TCP and/or TCP+1
data when required by the procedures supported by the RNav onboard the
transmitting participant. Receiving participantswould use the transmitted capability
codes to determine pair-wise compatibility with their respective applications.

For example, at shorter ranges, a pair of points (TCP and TCP+ 1) could beissuedin
conjunction with Terminal Maneuvering Area metering operations and/or when
maneuvering to join or depart published procedures.

4. Lateral TCPs are fly-by points unless indicated to be fly-over. TCP and tCP+1
points are intended to convey trajectory target and trajectory change only.
Accordingly, they are not necessarily RNav flight plan waypoints. They must be
represented only in binary data form. Example TCPsare top of descent, reachdinmb
altitude or intercept points used to capture procedures or join the flight plan.

5. Under some common oper ational sequences an aircraft may be manually departing
or returning to an RNav flight plan. An example case would result froma period of
vectored operation by ATS. In such casesthe application should determine when to
assumetheintentis*” direct-to” or if theaircraft isoperating with a different intent.
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212421.2.20 Other Information

22 System Performance — Standard Operational Conditions

221 ADSB System-L evel Performance

222 ADSB System Level Performance— Aircraft Needs

2221 Aircraft Needs While Performing Aid to Visual Acquisition
2222 Aircraft Needsfor Conflict Avoidance and Collision Avoidance
3 ADSB System definition and Functional Requirements

31 System Scope and Definition of Terms

3.2 ADSB System Description

33 Requirements

34 ADS-B Report Definitions

34.1 Report Assembly Design Considerations

34.2 ADSB Message Exchange Technology Considerationsin Report Assembly
343 Specific ADSB Report Definitions

3431 State Vector Report

Table 3.4.3.1 ligs the report elements that comprise the state vector (SV) report. The SV
report contains information about an aircraft or vehicle' s current kinematic State.
{Measures of the state vector quality are contained in the NIC element of the SV report
andinthe NAC, SIL, and VIC elements of the Mode Status Report, section 3.4.3.2
below .}
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sV |  Required from surface participants | Reference
Elem. |  Required from airborne participants Section
# Contents [Resolution or # of bits]
ID 1 Participant Address [24 bitg] 21231
2 Address Qualifier [4 bits] 21232
TOA 3 Time Of Applicability [0.24] 2121
Geomeiric 4da Latitude (WGS-84) [0.1 minutes of arc]
Position 4b Longitude (WGS-84) [0.1 minutes of arc] 2129
4c Horizontal Position Valid [1 bit]
ba Geometric Altitude [TBD] 21262
5b Geometric Altitude Valid [1 bit]
Horizontal 6a North Velocity while airborne [1 knot or 4 knot]
Velocity 6b East Velocity while airborne [1 knot or 4 knot] 21271
6c Airborne Horizontal Velocity Valid [1 bit]
Ta Ground Speed while on the surface [TBD] 21271
70 Surface Ground Speed Valid [1 bit]
) 8a Heading while on the Surface [6 bits] 2128
Heading : i i
8b Heading Valid [1 bit]
Baro % Barometric Pressure Altitude [25ft or 100 ft] 21262
Altitude % | PressureAltitude Valid [1 bit]
Vertical 10a | Vertical Rate (Baro/Geo) [TBD] 21272
Rate 10b | Vertical Rate Valid [1 bit]
NIC 11 Navigation Integrity Category [4 bits] 21211
Report 12 | Report Mode [2 bits] 34315
Mode

343.1.1

ADSB part|C| pants that are known to be on the surface shdl ( R3 XXX) transmlt those

State vector elements that are indicated with “R*bullets (“-”) in the “required from

surface participants’ column of Table 3.4.3.13-5-shal{R3:00gbe-transmitted by ABS-B

participants—that-Hdicate-that-they-are—en-the-surface. Likewise, participants that-de-ret
Hndicate-that-they are known to be en-the-sarfaceairborne shall (R3.xxx) -transmit those

SV dementsthat areindicated by “R*bullets in the “required from airborne participants’
columnby. Any transmitting ADS-B participant for which the air/ground state is
uncertain shal (R3.xx) transmit all SV elements with bullets in either column.

State Vector Update Rate

Required SV report update ratesferthis+epert, described by operational capability and
operating range, are given in Section Error! Reference source not found..
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Non-geometrl state vector

34312 State Vector Time of Applicability
The time of applicability relative to local system time shall (R3.37) be updated with each
State Vector report update. For other elements of the SV report, the report assembly
function shall (R3.38) either provide updates when data is received or indicate “no data
available’ if no data are received in the preceding 10 second period.
34.3.1.3 State Vector Geometric Position and Velocity Elements
Geometric based state vector information is referenced to the WGS-84 dlipsoid and
consigts of latitude, longitude, height above the dlipsoid, horizontal velocity, and rate of
change of height above the dlipsoid.
34314 Other-Non-Geometric State Vector Elements
mielcmaﬂen @ort elements mdad&sl nclude pressure altitude, pressure dtitude rate, and,
for participants on the surface, the-heading-of-participants-en-the-surface.
Note: Airspeed and heading for airborne participants are reported in the Air
Referenced Velocity report, which is one of the On Condition reports. See
section 3.4.3.4 below.
34315 State Vector Report Mode

The “Report Mode” (SV element #11) provides a positive indication when SV acquisition
is complete and al applicable data sets and modal capabilities have been determined for
the participant or that a default condition is determined by the Report Assembly function.
The information for this SV element is not transmitted over the ADS B data link, but is
provided by the report assembly function at the receiving ADS-B participant. Table
3.4.3.1.5ligts the possible values for the SV _Report Mode.

Table3.4.3.1.5: SV Report Mode Values.

Value | Meaning
Acquisition
Track
Default

<<Note: We need text to describe the meanings of “acquisition,” “track,” and “default”
SV report modes.>>

IN|I=|IO

25



3432

242A-WP-9-01a
M ode Status Reports

The mode-status (MS) report contains current operationa information about the
transmitting participant. This information includes participant type, mode specific
parameters, status data needed for certain pairwise operations, and assessments of the
integrity and accuracy of position and velocity elements of the SV report. These
elements require lower update rates than the SV report. Specific requirements for a
participant to supply data for and/or generate this report subgroup will vary according to
the equipage class of each participant. Paragraph O defines the required capabilities for
each Equipage Class defined in Section Error! Reference sour ce not found.. Equipage
classes define the level of MS information to be exchanged from the source participant to
support correct classification onboard the user system.

The Mode-Status report for each acquired participant contains the unique participant
address for correlation purposes, static and operational mode information and Time of
Applicability. Contents of the Mode-Status report are summarized in Table 3.4.3.2.

The static and operational mode data includes the following information:

Capahility Class (CC) Codes — used to indicate the capabilities of atransmitting
ADSB participant.

Operationad Mode (OM) Spectie-ParametersCodes — used to indicate the current

operating mode of atransmitting ADS-B participant. e-g-Speed-target-Mag/iFrue
ol ASHAS,

For each participant the Mode-status report shall (R3.41) be updated and made available
to ADSB agpplications any time a new message containing al, or a portion of, its
component information is accepted from that participant. For al applications other than

Aid to Visud Acquistion the required MS report must be available to quaify for ADS B
operations.

The time of applicability relative to local system time shall (R3.42) be updated with
every Mode-status report update. For all elements of M S report the assembly function
shdll (R3.43) provide update when received or indicate “no data available” if noneis
received in the preceding 10 second period.
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MS Contents [Resolution or # of bits]| Reference
Elem. # Section
ID lal Participant Address [24 bits]|] 21231
b2 Address Qualifier [4 bits] 21232
TOA 23 Time of Applicability [1 sresolution] 2121
24 Call sign [up to 8 alpha-numeric characters] 2122
1D 44 Participant Category [5 bits] 2124
56 Aircraft Size Code [Note 1] [4 bits] 2125
Status 67 Surveillance Support Code [Note 2] [1 bit]
#8 Emergency/Priority Status [3 bits] 21217
cC 89 Capability Class Codes [16-TBD hitsreserved] 2129
8a. CDTI display enabled [1hit]] 21291
8b: TCAS enabled [1bit]] 21.29.2
8c: Service Level [2bits3 bits] 21293
(Reserved for future growth) [TBD bits]
oM 910 Operational Mode Parameters [16-TBD bitsreserved)] 21210
9al0a: ACASITCASresolution advisory active[1 bit]] 2.1.210.1
10b: Transmitting Aircraft Size Code [Lhit]] 11111
10c: TCR Cycle # [2bits]| 212102
10d: TCR+0 transition flag [1bit]|] 212103
(Reserved for future growth) [TBD bits]
SV 10311 | Nav. Acc. Category for Position (NAG) [4 bits] 21212
Integrity " 10512 | Nav Acc. Category for Velocity (NAG, ) [2bits]| 21213
and 10c13 | Surveillance Integrity Level (SIL) [2bits]| 21.2.14
Accuracy 10d14 | Baro Altitude Integrity Codes-AAC) [2 bits] 1111
lda
14b:
Data 11215 | True/Magnetic Heading [1 bit]
Reference | 11b16 | IAS/TAS/Mach Airspeed [2 bits]
11e17 Primary Vertical Rate Type (Baro./Geo.) [1 bit]
Other 1218 Flight Mode Specific Data [Note 3] [TBD bits]

434321

Notes for Table 3.4.3.2:

1. Theaircraft size code (SV element 4) only hasto be transmitted by aircraft above a
certain size, and onlywhilethose aircraft are on the ground. (See section 2.1.2.5for
details.)

2. The Surveillance Support code can be Normal or Default. “ Normal” meansthat for
the stated capability class codes (field 7), all dataarereliable. “ Default” meansthat
the transmitting ADS-B participant advises that some transmitted data are not
reliable or unavailable.

3. Flight mode specific data will be defined in a lower level of documentation and be
included through revision to the MASPS. Examples are: touchdown speed and pair-
wise operational capabilities.

M ode-Status Update Rate

<<Insert text here to define — or reference — requirements on the update rate for the data

in MS reports.>>
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On-Condition Reports

The following sections (3.4.3.4 to 3.4.3.6) describe various On Condition (OC) reports.
The OC reports are those for which messages are not transmitted al the time, but only
when certain conditions are satisfied. Several OC report types are currently defined, as
follows:

ARV: Air Referenced Velacity Report (section 3.4.3.4).
TSR: Target State Report (section 3.4.3.5).

FCRTCR, FSRTCR+1, FGRTCR+2, FGPT CR+3: Traectory Change Reports (section
3.4.3.6). Thismay be for either the current trgjectory change point towards which the
aircraft is being controlled (the TCP), or for subsequent trgjectory change points (TCP+1,
TCP+2, TCP+3).

Other OC reports may be defined in future versions of this MASPS. Examples of such
reports are to be found in Appendix M.

On-Conditton—Air Referenced Velocity (©6—ARV) Report

The Sr-Cendition—Air Referenced Vel ocity (©6—ARV) report contains vel ocity
information that is not required from all airborne ADS B transmitting participants, and
that may not be required at the same update rate as the position and velocity elementsin
the SV report. Table 3.4.3.4 lists the elements of the OC-ARV Report.

Table 3.4.3.4: Air Referenced Velocity (©S-ARV) Report Definition.

OC-ARV | Contents [Resolution or # of bits] | Reference
Elem. # Section
ID 1 Participant Address [24 bits] | 21.23.1
2 Address Qualifier [4bitg] | 21.2.3.2
TOA 3 Time of Applicability [1sresolution] | 21.2.1
Airspeed da Airspeed [1 knot or 4 knots]
4b Airspeed Valid [1 bit]
Heading 5a Heading while airborne [Note 1]  [1 degreeof-arc][] 2.1.2.8
5b Heading Valid [1 bit]

Notes for Table 3.4.3.4:

1. Theheading referencedirection (true north or magnetic north) isgiveninthe MS
report..

Conditionsfor transmitting OC-ARV report elements. An airborne ADSB
participant of equipage class A3 [A2 or A3?77] shal (R3.xx) transmit messages to support
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Update Interval for OC-ARV report elements.

<<Text TBD>>
34.35 Target State Report (TSR)
The Target State Report (TSR) contains information about the current heading or altitude
towards which the aircraft is being controlled. Table 3.4.3.5 lists the elements of this
report.
Table 3.4.3.5Fable3.4.3.4: OC-Target State Report (TSR) Repert-Definition.
ocC- Contentsfaumberof bits] [Notes][Resolution or | Reference
ARVTSR | #of bits Section
Element -
#
ID 1 Participant Address [24 bitg] 21231
2 Address Qualifier [4bits] | 21.232
TOA 3 Time of Applicability 1 sresolution 2121
Target 4 Target Heading or Track Angle [ 1 degree] 34.35.3
Heading 5 Heading/Track Indicator [1 hit]
(or Track 266 Target Source Indicator (Horizontal) d[2 bitg]
Angle) 7 Mode Indicator (Horizontal) [1bit]
8 (Reserved for Horizontal Validity Flag) [1 bif]
9 Data Available (Horizontal) [1bit
(Reserved for future growth) [2 bits]
Target 10 Target Altitude [100 ft resolution] 34354
Altitude 11 Target Altitude Type [2 bits]
12 Target Source Indicator (Vertical) [2 bits]
13 Mode Indicator (Vertical) [1 bit]
14 (Reserved for Vertical Conformance) [1 bit]
15 DataAvailable (Vertical) [1 bit]
(Reserved for future growth) [1 bits]
34.35.1 Conditions for Transmitting TSR Information
Conditionstor-transmitting OC-FSR-reportelements—An ADSB participant in an
airborne aircraft shal (R3.xx) transmit messages to support the OC-TSR report when any
of the following conditions are met:
<<Text TBD >>
34.35.2 Update Rate for TSR Information

Update trterval-for-OC-FSRreport-elements—<<Text TBD>>
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3435134353 Target Heading or Track Angle

The target heading or track angle (©S-TSR element #2a4) may be either the current
heading (track angle) if in heading (track angle) hold mode, or the next intended heading
(track angle) towards which the aircraft is being controlled.

The orientation type (heading or track angle) is conveyed in ©S-TSR element #265, the
Heading/Track Indicator. Thisfield shal be ZERO to indicate that element #2a-4 conveys
target heading, or ONE to indicate that element #2a-4 conveys target track angle. The
reference direction (true north or magnetic north) is conveyed in the M S report.

The validity-Horizontal Data Available flag for the target heading, ©S-TSR dement
#2c9, shall be ONE to indicate that data in the target heading or track angle field (element

The target-headingftrackHorizontal Target sSource indicator (©9S-TSR element #2d6) isa
two-hit fidd that-is+eserved-for-future-definition:indicates the source of the Target
Heading/Track Angle information. <<Need text to define the values of thisfield.>>

3.4.35.31 Heading/Track | ndicator
3.4.35.3.2 Horizontal Data Available

#2a4) isvaid, or ZERO otherwise.
3.4.35.3.3 Horizontal Target Source | ndicator
3.4.35.34 Horizontal M ode | ndicator

The medeindicaterHorizontal Mode Indicator fer-target-heading/track-angle- ( ©6-TSR
element #2e7) is a tweone-bit fidd-flag that isreservedfor-future-definition.... <<Need
text to define the values of this field.>>

3435234354 Target Altitude

The target dtitude (©S-TSR element #3a10) may be either the current dtitude, if in
atitude hold mode, or the next intended altitude towards which the aircraft is being
controlled.

34.354.1 Vertical Data Available
<< Need text>>
343542 Target Altitude Type
<< Need text>>
3.4.35.4.3 Vertical Target Source | ndicator

<< Need text>>
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3.4.35.44 Vertical Mode I ndicator

<< Need text>>
34.3.6 On-Cenditten—Traectory ChangeReport (66-FSRTCR, OC6-FCP+1TCR+1,éc)
DefinitionReports

Table 3.4.3.6 shows the overall structure for Or-Cenditter—Traectory Change Peint
reports (TCRsSOC-FCPR)+eperts. The structure shown here is intended to accommodate
up to four trgjectory change points, and to provide for additiona fields as more types and
subtypes of TCP reports are developed for later versions of this MASPS.

Table 3.4.3.6: Generalized-OC-FCPTrajectory Change Report (TCR) Definition.

ocC- Contents[Notes] [pumberResolution or #of | Reference
FCRETC | Bhitg] [Notes] | Section
R Elem.
#
ID 1 Participant Address [24 bits] | 21.23.1
2 Address Qualifier [4bits] | 21.2.3.2
TOA 3 Time of Applicability [1 sresolution]
TCR 4 TCR# (“N” in“TCR+N") [Note 2] [2 bits]
Sequence #
TCR Cycle# 5 [2 bits]
TTG 6 Time To Go [1 sresolution]
Horizontal 7 Horizontal TCPType [Note 1] [4 bitg]
TCP 8a TCP Latitude [0.1 minute of arc]
Information 8b TCP Longitude [0.1 minute of arc]
9 Turn Radius [0.1NM]
10 Track to TCP [1 degree]
11 Track from TCP [1 degree]
12 (Reserved for Horizontal Conformance) [1 hit]
13 Command/Planned (Horizontal) [1 bit]
14 Data Available (Horizontal) [1 bit]
Vertical 15 TCP Type (Vertical) [4 bits]
TCP 16 TCP Altitude [100 ft resolution]
Information 17 (Reserved for Altitude Constraint Type) [2 bits]
18 (Res. for Altitude Constraint Conformance) [1 hit]
19 Command/Planned (Vertical) [1 bit]
20 DataAvailable (Vertical) [1 bit]
34.36.1 Conditionsfor Transmitting TCR Information
<<Text TBD >>
34.3.6.2 Update Interval for TCR Information
<<Text TBD>>
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