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Figure 7-10. Possible interrogator identifier (II) code assignment 

(eleven ground stations) 
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Figure 7-12. One example of a Mode S ground station functional block diagram 
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Chapter 8 

INTERFERENCE CONSIDERATIONS 

8.1 OVERVIEW 

8.1.1 Mode S and Mode A/C SSR use the same 

interrogation and reply frequencies (1 030 MHz and 

i O90 MHz). The availability of free time on both of these 

channels depends, on the one hand, on the number and 

distribution of aircraft in an airspace illuminated by the 

antennas of a group of ground stations and, on the other 

hand, on the interrogation (including the consequent sup- 

pression) rates and the number of replies from each aircraft. 

Since each ground station in the group interrogates inde- 

pendently of the others, it suffers from interference by 

replies generated in response to interrogations from other 

ground stations and also from transponders being occupied 

by other ground stations at the time access is being 

attempted. 

8.1.2 Interference can result in a degradation of the 

system performance causing lost or wrong information. The 

reasons for this degradation are mainly transponder occu- 

pancy and RF signal distortion. Transponder occupancy is 

any mechanism that prevents valid signals amving at the 

transponder from triggering the desired reply. RF signals on 

either uplink or downlink can be distorted by other overlap- 

ping RF signals which can make correct decoding of 

wanted signals impossible. The degree of degradation is a 

function of the channel loading. 

8.1.3 Mode A/C transponders can give false infor- 

mation if a Mode C interrogation is converted to an 

apparent Mode A interrogation by an interference pulse 

from another interrogation falling in a position 8 micro- 

seconds or possibly 13 microseconds after the genuine Pl 

pulse. Also, if an interference pulse falls a mode spacing 

before Pl, a reply will be generated at the wrong range and 

possibly in the wrong mode. Lost information occurs when 

the transponder is interrogated when it is either in suppres- 

sion or in the process of replying to an interrogation from 

another ground station with overlapping cover. 

8.1.4 When Mode S transponders are operating in a 

Mode A/C-only ground station environment the inter- 

ference considerations are identical to those for Mode A/C 

transponders. The introduction of Mode S ground stations 

into such an environment will, however, result in different 

interference mechanisms, the effect of which will depend 

on many factors including the number of Mode S and Mode 

AíC transponders and the particular Mode S protocol in 

use. 

8.1.5 The interference phenomena are different for 

uplink and downlink. In an environment where.Mode A/C 

and Mode S equipment are used in the same airspace, the 

effect of interference is different for each system. For exam- 

ple a Mode A/C transponder is suppressed by a Mode S 

interrogation while a Mode S transponder will process the 

interrogations and reply if it is correctly addressed. 

8.1.6 SSR system-generated interference can be 

minimized by a) using the lowest transmitter power level 

possible, consistent with desired performance and b) 

ensuring that interrogation rates are as low as possible and 

are not synchronous with any ground station having over- 

lapping cover. PFW stagger can also be used, thus ensuring 

that synchronous interference does not take place. 

8.1.7 The transponder cannot process incoming FW 

signals for interrogation acceptance under the following 

conditions: 

a) it is suppressed on its internal aircraft suppression 

bus due to RF transmission from other avionics 

equipment; 

b) it is in a transaction cycle; or 

c) it cannot decode Mode A/C signals when a P,-P2 
suppression pair has been accepted, until the 

suppression period is over. 

8-1 

https://www.normsplash.com/ICAO/118552191/ICAO-9684?src=spdf


8-2 Manual of the Secondary Surveillance Radar (SSR) Systems 

8.1.8 An important consideration in reducing channel 

activity is assigning the minimum number of interrogators 

to a region of airspace, consistent with operational require- 

ments. The combination of II and SI codes makes it 

possible to uniquely identi@ 78 different interrogators or 

clusters. This unique identity capacity has been provided to 

ease the assignment of interrogator codes, especially for the 

case of mobile interrogators. It must not be allowed to 

become a reason for over assignment of interrogators in a 

region of airspace, since this will lower the performance to 

all users. 

8.2 TRANSPONDER OCCUPANCY 

GENERAL 

8.2.1 A transponder is occupied from the time it 

detects an incoming signal that causes some action to be 

initiated, e.g. either a valid interrogation or suppression 

pair, to the time that it is capable of replying to another 

interrogation (including turnaround delay, reply time and 

dead time).. For valid interrogations generated by one SSR 

or Mode S ground station, the occupancy depends on 

whether: 

a) it is in the cover of the main beam only or in the 
side-lobe cover; or 

b) it is an interrogation that does or does not elicit a 

reply. 

IN THE MAIN BEAM OF A 

MODE s GROUND STATION 

8.2.2 Assuming the ground station is also interrog- 

ating on Mode A/C, a Mode A/C transponder will be 

occupied in the normal way to these interrogations but in 

addition it will be suppressed for every Mode S interrog- 

ation made while it is in the beam. 

Note.- Mode A/C transponders treat intermode 

interrogations as conventional Mode A/C interrogations. 

8.2.3 A Mode S transponder will be occupied by all 

Mode S interrogations specifically addressed to it. This 

includes Mode S-only all-call and broadcast interrogations. 

It will also be occupied by intermode interrogations with a 

long P,. It is possible to minimize the transponder occu- 

pancy by both types of all-call interrogation by using the 

lockout protocol. 

8.2.4 A Mode S transponder will be occupied by the 

receipt of main-beam Mode S interrogations addressed to 

another aircraft. The transponder must fully decode the 

interrogation to determine the address contained in the 

message block. Once the transponder determines that the 

interrogation is intended for another transponder, it will 

resume normal operation. This activity will nominally 

require 45 microseconds. 

IN THE SIDE LOBES OF A 

MODE s GROUND STATION 

8.2.5 A Mode S transponder will only be occupied by 

a Mode S interrogation specifically addressed to it. This 

should not normally happen in the side lobes. The tran- 

sponder will however be occupied to Mode A/C for the 

suppression period after the receipt of every (PI-P2) pair. 

However, during and after the receipt of a Mode S side lobe 

interrogation, the Mode S transponder will not be able to 

detect valid interrogations which are below the current 

threshold up to the time of recovery to full sensitivity. 

8.2.6 A Mode A/C transponder will be occupied by 

the normal suppression for Mode A/C and intermode 

interrogations. 

8.2.7 It is important to note that a Mode A/C tran- 

sponder will be suppressed by every Mode S interrogation, 

including broadcast and Mode S-only all-call interrog- 

ations, made by that ground station. 

8.2.8 If selectively addressed Mode S interrogations 

are transmitted without an accompanying P, suppression 

pulse, all transponders receiving the interrogation will be 

occupied until the interrogation has been fully decoded. If 

the interrogation is accompanied by a P, pulse, the tran- 

sponder is only prevented from decoding other interrog- 

ations until the sync phase reversal recognition fails, 

followed by the receiver recovery time. 

SELECTIVE MODE s TRANSPONDER OCCUPANCY 

8.2.9 The Mode S protocols provide the facility to 

lock out the transponder to all types of all-call interrog- 

ations requiring a Mode S reply. This can be regarded as 

permanent occupation of the transponder to that type of 

interrogation and great care must be exercised to ensure 

that the use of these protocols does not prevent other 

ground stations with a need to acquire the transponder 

through all-call interrogations from doing so. 
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Chapter 9 

THE MODE S SUBNETWORK OF THE ATN 

Note.- This chapter contains references to SARPs 

which are in Annex IO, Volume ZIZ, Part I dedicated to 

digital data communications. 

9.1.4 The transfer of data between two end-systems 

(Le. application processors) of the aeronautical data com- 

munication system is accomplished through the intercon- 

nection of these subnetworks in a manner providing a 

continuous path between the respective end-systems. 

9.1 CONSIDERATIONS CONCERNING 

DIGITAL DATA INTERCHANGE 

INTERNETWORK ARCHITECTURE 

9.1.1 An internetwork data communication architec- 

ture (i.e. an architecture composed of multiple interoperat- 

ing networks) offers the greatest flexibility in design, 

management and control of each independent subnetwork 

and allows each subnetwork to be optimized for use in its 

own environment. The alternative (i.e. one unified subnet- 

work encompassing all aircraft and ground processing) 

would impose an unnecessarily high degree of standardiz- 

ation and present formidable management problems. This 

would be especially undesirable in an environment where 

various avionics application processors need to exchange 

data with various ground-based application processors, all 

operated and controlled by different authorities and organi- 

zations. 

9.1.2 The aeronautical data communication logical 

connectivity illustrated in Figure 9-1 may be described as 

an internetwork architecture. 

9.1.3 Data transfer through an aeronautical intemet- 

work environment is supported by three types of data 

communication subnetworks: 

a) avionics subnetworks; 

b) ground subnetworks; and 

c) air-ground subnetworks. 

AVIONICS SUBNETWORKS 

9.1.5 Modem aircraft will, in general, incorporate one 

or more intemal subnetworks which interconnect the 

various processes required for the operation of flight 

systems. These are referred to as avionics subnetworks. In 

an aircraft equipped for aeronautical data communication, 

these subnetworks are used to interconnect the aircraft data 

communication processors (such as the Mode S airborne 

data link processor (ADLP)) with aircraft application pro- 

cessors (such as data display processors, data entry pro- 

cessors and flight management computers). . 

9.1.6 In the simplest (i.e. single air-ground subnet- 

work) case, an aircraft application processor may be con- 

nected directly to a dedicated data communication 

processor (stand-alone operation). Where internetwork 

operations are desired, each aircraft application processor 

may have access to one or more data communication pro- 

cessors and thus to their respective air-ground subnetworks. 

GROUND SUBNETWORKS 

9.1.7 Contemporary ground-based data processing 

facilities require a similar level of connectivity among the 

various processors local to that facility. A ground subnet- 

work provides the required connectivity within such a 

facility, often in the form of a local area network (LAN). 

The ground subnetworks also provide interconnection of 

ground application processors with ground data communi- 

cation processors (such as the Mode S ground data link 

processor (GDLP)), in order to access the aircraft-resident 

end-systems. 
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