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[6.3 Protection of the Radio Frequency Environment

B 3

E PR REIMZE A5 10 £ B EE 88 tETI2fR D

ANNEX 10 VoL.LIV CHAPTER 6. Multilateration Systems O ® &

(BERRE B B ER L D) ]

No. B4T ANNEX ¥ % ANNEX (%) BITETE

®© | 2L 6.3.3 An active MLAT | 72 L

system consisting of a set

of transmitters shall be

considered as a single

Mode S interrogator.

(EEEOEY N LD
77T 47 MLAT v AT A
I%. > 7/ Mode S DE
LB EINL2XETH
%s)

@ 1633 The set of|634 The set of| [MEHRZMHIE 45
transmitters used by all | transmitters used by all | 5D 12 D 6 % 2 51
active MLAT systems in | active MLAT systems in | (3)]
any part of the | any part of the
airspace shall not occupy | airspace shall not cause | EFMfE 5 (MOERIE
any transponder more | any transponder to be | B [F RN EET D
than 2 per cent of the time. | impacted such that its | ERfESZ&Te,) 2 X

occupancy is greater than | 2T ATC k7 AR
2 percent at any time. EPNER S5 ERH
%, ¥FZATC b T R
(FRTOREEN MLAT > | (F_XToOREH MLAT & | ROZPEEL TWD
AT LPMERT 218E% | A7 LT 2 XEEE | KEO — \—F MU
BT, WThoZERO— | BEHX, WThoZRo—# | EickbRrnwz &,
HICHENTH, WD b [ IZBVTH, WL LT
FTUARLVEDEBEOD | VAR E DV D R
2% EEEFLTER | B, 2%EHWATHEAETD
B0, ) LORKELEZDRR L
o TUER bl )
@ | 72L Note 1. — This represents a | 72 L

minimum requirement.
Some regions may impose

stricter requirements.
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(Zhuid, wIKROZ %
=T, EOHIETIX, B
LWEHEAZBRST T~ LA
720N,)

Note. — The use of active

MLAT systems may be

Note 2. — For an MLAT

system using only Mode S

even more restrictive in

interrogations, 2 per cent

some regions.

(BEENHY MLAT > A5 A D

1s equivalent to no more
than 400 Mode S

interrogations per second

received by any aircraft

from all systems using
MLAT technology.

(Mode S E[H o 7% i i

FERIEZ, o lkiz kv

TAHMLAT S AT A0 2%

TF LV HIRETH % 0>

DA, MLAT £t 2 fif

L

b Lazavy, ) AT TOLVAT LG
EEOHZERICZIEEND
1#&H720 400 X 720>
Mode S ER] & [ %5 & 7
2. )
6.3.4  Active = MLAT | 6.3.5  Active = MLAT | [#E#ZRMEHAIE 45
systems shall not use| systems shall not use| 5D 12D 6 2751
Mode S Al Call| Mode S Al Call | (D]
interrogations. interrogations.

(REENEY MLAT > 27 A&
Mode S —fEMF-ON LE
ZEMA L TR 67220,)

(REENEY MLAT > 27 A&
Mode S —f&HFFON LE M
ZEMA L TR 5720,)

EF—F S OERMERIZ
XL TINETE 5 ATC
kT AR E E A
5T _RTOMZERE R %
—fE L TR T 729
DERUE ZITEE L
W2 &,
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[(ZE] Vg 2= v 0 MBI DR (BECBIRE 7RI RBRGE 22, )

#4T ANNEX

BITETE

3.1.1.7.4.3 Suppression in presence of S1 Pulse
Note— The S1 pulse is used in a technique
by ACAS

“whisper-shout” to

known as
ACAS
surveillance of Mode A/C aircraft in higher

traffic The

is explained

employed

facilitate

whisper-shout
technique in the Airborne
Collision Avoidance System (ACAS) Manual
(Doc 9863).

When an S1 pulse is detected 2.0 plus or

densities.

minus 0.15 microseconds before the P1 of a

Mode A or Mode C interrogation:

a) with S1 and P1 above MTL, the
transponder shall be suppressed as
specified in 3.1.1.7.4.1;

b) with P1 at MTL and S1 at MTL, the
transponder shall be suppressed and shall
reply to no more than 10 per cent of Mode
A/C interrogations;

¢) with P1 at MTL and S1 at MTL -3 dB, the
transponder shall reply to Mode A/C
interrogations at least 70 per cent of the
time; and

d) with P1 at MTL and S1 at MTL -6 dB, the
transponder shall reply to Mode A/C
interrogations at least 90 per cent of the

time.

Note 1.— The suppression action is because
of the detection of S1 and P1 and does not
require detection of a P2 or P3 pulse.

Note 2.— S1 has a lower amplitude than P1.
Certain ACAS use this mechanism to
improve target detection (4.3.7.1).

Note 3.— These requirements also apply to a
Mode A/C only capable transponder when

an S1 precedes an intermode interrogation

(B HRE 874 5]

] B B I 2% SR 0 2 Bt 56 )\ +-

FLYET DS % i )2 § D HERRER R 12

HHOTIL, TE=—FAKDE—FCOD

ERE S PLD2.0£0. 156~ A 7 0 fh

PIRMZ S1 7V A Sz & &1k

ROFMEWRT D &,

(D fEEHRHELEVWEL B L
ZS1 ROV A PL DOBE.AT
C hT VAR UZDIREIMEDN
mEEnsZ &,

Q) FEEBRELEVEE RSO L
Z Pl B OME SR L & VWME & (R
ED/VA ST OEE, T—FA
KO — K COERICT 5k
BNt = BBV
IATC F T VARV EDIE
ERIEESND Z &,

G EEHRELEVEE RSO L
Z Pl B OME S M L & VWEN S
=T VKR LT fED SV A
SI oA, ATChT ARy
ZIZE—FAKQE—RFCOHE
Mokt LThz &b btri—
B MNARSETDZ &,

@) EEBRELEVEE RSO L
Z PL B OME SR L & VWED S
RNT VR LTED S0 A
SI oA, ATC hT ARy
ZIIE—RFAKDE—-—FCOHE
Micxt LThze < &b iutri—
Y MU BSET L &,

W1 BEEEX LR ST ED
X)LV A Pl

ORHIZEDHLDOTHY , /LA
P2 3/ VA P3 O EE L
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(2.1.2.1).

(3.1.1.7.4.3 S1/8LADFEEIZEITSHNE

T OSINLRF RBBEASVNECATE—F
AICIZ& % ACAS BEfRZBBITT 518, [
ARN—-Dxvy k]l ELTHIBENS ACAS D
BEiffic&k >THEHLNS, 14 RN—=- vk
BT S M@ ML X T L (ACAS) ¥ =
2 7I)L (Doc9863) TiRBAIN TS,

S1 /SLAMNE—F A XIZE—F C BERMD P1
D 2.0+0.15ps AIICHE WL THRE SNz & F.

a) MTL &Y _LERES S1 RU P1 [T&-T.
3.1.1.7.4.1 DEFMIZKY FS U RKR A (I
EENERETHD,

b) MTL &E%® P1 RV MTL &EZD S1
[2&2T. FSIVRRUAEFMESA, E—
F A/C ODEMICHT HIEED 10%EHEAL
o &,

¢c) MTL &R%®D P1 R MTL A S 3dBET
LfzE®D S112&>2T., FSURRUAFE
—F A/C QBRI LTYELED 70%L
EEETEH L,

d MTL &RZEDPLRUMILAS 6dBET
Lfzm® S112&>T, FSVARKRUVAIEE
—F A/C QBRI LTLELED 90% L
EEETEH L,

1 HIEEMEESIRUPLOBRHEIZKSED
THY. P2 RIEZPI/NILADBHIIHEE L
A A

2 S1EFEPLEKYEWRIEBTHD. HD
ACAS TlE, BEBREOHEDT-H. ZD A
H=XLEEAT 5(4.3.7.1),

3 ZOEHIX.SIHAA U EA—FE—FEHOD
BIICEMNDE., E—FA/C DHHET S
S URRUAICHLTHERT 5,)

L2\,

2 /LR ST ORIEE, LA
Pl ORIEL Y H/hSNHDTH
5T &,

HE3  ZOFRMIE, 2L ASLAA
2 —F— NEMOFNIALE S
nNo%aE, E—=RAKOE—R
COBRIKIETDH N T AR
2zt L ChiMAT 5,
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BIAE 5

MEERATLENSDEREBICHTHATC FS VAR FDOENERRE
(Doc 9924 Aeronautical Surveillance Manual (ICAO) X UYiR¥r)

Table M-2. Table of transponder processing times

Maote.— The items in parentheses are references fo the rows in Table M-1.

Fecelved signals

Tofal ranspander processing mme*®

Mode AT ransponder

Mode 5 fransponder

PyP3s, Mode A
Mode C

158.75 ps (a2+b3+c)
169.75 ps (aZ+b3+c)

156.75 ps (a2+b3+c)
188.75 ps (aZ=b3+c)

P PaPy short, Mode A
Mode C

158.75 ps (a2+b3+c)
169.75 ps (aZ+b3+c)

26.6 ps (a2+el)
30.G ps (a2+e1)

Py PsPy long. Mode A 158.75 ps (aZ+b3+c) 3288 ps (a2+b3+c)
Mode C 169.75 ps (a2+b3+z) 341.8 ps (a2+b34z)
47 ps (d2+d3) for Mode A/C
PiPa 37 ps (d2+d3) 4.75 ps (a2) for Mode 5
PiP2PePe 37 ps (d2+d3) 4.75 ps (a2)"

P4P4Ps comectly addressed,
short reply
long reply 37 ps (d2+43)

321.75 ps (a2#b3+c)
ATT.7E ps (aZ=b3+c)

P1P2Pg not addressed 37 ps (d2+d3) 2075 ps (al+el)

ni received signa

189 ps {b2+c)
245 ps (b2+c)

Squitter, short
long —

Nafes:

8] Addilonal effects may occur due (o feply Ete Imiting.

b The maximum value of dead tme (125 ps) 5 used In the processing tmes values calculated in the
tabie. Typical valies are Signifcantly ower.

In this c35e the Incoming RF Signal exfands beyond this me and ather Incoming signais wil only
be decoded ¥ they are sificiently above the recelver threshaid sef by the angingl signal.

[+

(8% BRESICHLTATC S YRR EHEET HERIDEFEM)

Table M-1. Relevant times for transponder occupancy

Mode AT Intermoge Mode 5 short Mode 5 iong
a) Interrogation
af) signal duration BEps 10B. 118 ps 1076 ps B TEps
218 ps 23B8.248 ps
a2) reference” Bus 116 ps 475 us 478 ps
Mps 4G ps

bl Transaction events®
b1} reply delay Jps 128 ps 128 ps 128 ps
b2) reply duration 2075 ps &4 ps 64 ps 120 ps
B3) transaction cycle: reply 2375 ps 192 ps 102 ps 24B ps
o) transaction cycle: no reply 15 ps 28 ps
<) Dead time up to 125 ps upto 125 ps up to 125 ps up te 125 ps
d) Suppression
df) signal duration 28 us — 1878 ps B T5ps
d2) reference” Jps — 475 us 478 ps
d3) suppression interval s — — —
e} Recovery
ef) single pulse. interference up to 15 ps” upto 15 ps” up to 15 ps” up to 15 ps®
2] intermogation not — — 45 us 45 pz

eliciting a reply
Notes:
&l Sfarding at reference.
b]  Timespan from the beginning af ffe signal.
) Depsnding on the signal ampitude beginning af the TaNing eoge of the signal (Tast pulse).
9) Acditonal SUppression can be cawsed by Ofer onboard rENSMIters ia the SUDPression bus, e, ACAS and DME. A typical

Suppression duration is 70 ps.
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