ADS USER REQUIREMENTS


General


General Requirements


When an ADS-ground-user invokes ADS-demand-contract request, ADS-event-contract request or ADS-periodic-contract request, it shall then be prohibited from invoking ADS-start-forward request, ADS-forward-report request and ADS-end-forward request.


The ADS-ground-user shall only establish a demand contract, an event contract or a periodic contract with an ADS-air-user.


When an ADS-ground-user invokes ADS-start-forward request, it shall then be prohibited from invoking ADS-demand-contract request, ADS-event-contract request, ADS-periodic-contract request, ADS-cancel request, ADS-cancell-all-contracts request and ADS-modify-emergency-contract request.


The ADS-ground-user shall only establish a forward contract with another ADS-ground-user.


The ADS-air-user shall invoke ADS-report requests only at the rate specified and containing only the information required to meet the contract as specified in chapter 7.


General Parameter Requirements


When an ADS-ground-user invokes ADS-demand-contract request, ADS-event-contract request or ADS-periodic-contract request, it shall set the aircraft identifier parameter to be the 24 bit ICAO code of the aircraft with which it requires a contract.


When an ADS-ground-user invokes ADS-demand-contract request, ADS-event-contract request or ADS-periodic-contract request and requires a particular class of communication service, it shall set the class of communication service parameter to be the class of communication service it requires.


When an ADS-ground-user invokes ADS-demand-contract request, ADS-event-contract request or ADS-periodic-contract request and has no preference for the class of communication service to be used, or there is an existing contract in place and the ADS-ground-user requires the existing class of communication service parameter, it shall not provide the class of communication service parameter.


Note 1.— When an ADS-ground-user invokes ADS-demand-contract request, ADS-event-contract request, ADS-periodic-contract request or ADS-forward-contract request and requires a particular class of communication service, it provides the class of communication service parameter.


Note 2.— When an ADS-ground-user invokes ADS-demand-contract request, ADS-event-contract request, ADS-periodic-contract request or ADS-forward-contract request, and does not provide the class of communications service parameter, this indicates no routing preference.


Note 3.— When an ADS-ground-user specifies the class of communications service parameter and there is an ADS contract in place, the parameter is ignored. 


When  providing the air speed (as part of the air vector parameter), the ADS-air-user shall:


if available, provide Mach number,


if available, provide indicated air speed, or


if available, provide both Mach number and indicated air speed.





Timing Requirements


When an ADS-air-user or ADS-ground-user receives an indication that requires a response, it shall invoke the response within 0.5 seconds.


When a periodic contract or an emergency contract is in place, the ADS-air-user shall invoke ADS-report request or ADS-emergency report request (as described below) as close to the reporting rate as possible, and in any case within 0.5 seconds of the reporting rate as measured from the sending of the previous report.





Error Handling Requirements


If the ADS-air-user or ADS-ground-user has an unrecoverable system error,  then it shall:


cease the operation of all contracts with peer system(s) which are effected by the error, and


for each effected peer system, invoke ADS-user-abort request.


If the ADS-user receives an ADS-user-abort indication or an ADS-provider-abort indication, then it shall cease operation of all ADS contracts with the peer system to which the indication is related.


If the ADS-air-user has an unrecoverable system error, and if it is able to do so, then it shall:


cease the operation of all contracts with ground systems which are effected by the error,


For each ground system that the aircraft had contracts with at the time of the unrecoverable system error, and which are effected by the error, invoke ADS-user-abort request, and


inform the end user.


If the ADS-ground-user has an unrecoverable system error, and if it is able to do so, then it shall:


For each aircraft that the ADS-ground-user has contracts with and which are effected by the error, invoke ADS-user-abort request,


cease operation of all contracts with aircraft which are effected by the error, and


inform the end user.


If the ADS-air-user receives an ADS-user-abort indication or an ADS-service-provider-abort indication, then it shall:


cease operation of all contracts with that ground system, and


inform the end user.


If the ADS-ground-user receives an ADS-user-abort indication or if it receives an ADS-service-provider-abort indication, then it shall:


cease operation of all contracts with the aircraft, and


inform the end user.





Miscellaneous Air User Requirements 


With the permissible exception of ADS-user-abort and ADS-provider-abort, the ADS-air-user shall respond to indications and confirmations in the order in which they are received.


The ADS-air-user shall be capable of supporting contracts from at least four different ground systems at the same time.


If the ADS-air-user receives an ADS-demand-contract request, or an ADS-event-contract-request or an ADS-periodic-contract-request which exceeds its capacity for supporting ground systems, then it shall:


reject the contract with the reply parameter set to negative acknowledgement,


set the reason element of negative acknowledgement to maximum-capacity-exceeded, and


include the set of ICAO facility designators of all the ground systems with which it has contracts in the maximum-capacity-exceeded element.


The ADS-air-user shall accept a maximum of  one periodic contract, one event contract and one demand contract from each ADS-ground-user at any given time.





Miscellaneous Ground User Requirements


With the permissible exception of ADS-user-abort and ADS-provider-abort, the ADS-ground-user shall respond to indications and confirmations in the order in which they are received.


The ADS-ground-user shall check the contents of the ADS reports received for conformance to the contracts in place, and shall flag any non-conformance.


Note.— The ADS-ground-user checks the contents of the ADS reports received, for conformance to the contracts in place, and flags any non-conformance.


The ADS-ground-user shall be able to retrieve the naming information required to establish a contract with an aircraft.


An ADS-ground-user shall initiate a maximum of one demand contract, one event contract and one periodic contract with each ADS-air-user at any given time.





�
Establishment and operation of a Demand Contract


Note 1.— This section details the actions taken by the ADS-ground-user and the ADS-air-user in the establishment and operation of a demand contract.


Note 2.— When the ADS-ground-user requires to establish a demand contract with the ADS-air-user, it invokes ADS-demand-contract request.


If the ADS-ground-user requires to establish a demand contract with the ADS-air-user it shall invoke ADS-demand-contract request.


When the ADS-air-user receives an ADS-demand-contract indication, and is not able to accept the contract, the ADS-air-user shall invoke an ADS-demand-contract response with the reply parameter set to negative-acknowledgmentacknowledgement, and the reason parameter set to the value indicating the reason that it cannot accept the contract.


WhenIWhen the ADS-air-user receives an ADS-demand-contract indication, and it is able to accept the contract in full, the ADS-air-user shall invoke an ADS-report request including a positive acknowledgmentacknowledgement parameter.


WhenIWhen the ADS-air-user receives an ADS-demand-contract indication, and itandit is able to accept the contract, but is not able to supply all the requested information, the ADS-air-user shall:


invoke ADS-demand-contract response, with the reply parameter set to noncompliance-notification, and the demand-ncn parameter element containing an indication of the reports that were requested but cannot be provided, and


treat the ADS-demand-contract as if those items indicated in demand-ncn (in the noncompliance-notification parameter) were not present in the ADS-demand-contract indication, and invoke ADS-report request containing the information that it is able to send within an additional 0.5 seconds, with the positive acknowledgement parameter absent.


Forming the ADS-report request


When the ADS-air-user invokes ADS-report request in response to an ADS-demand-contract, and only when requested in the ADS-demand-contract indication and not indicated as being unavailable in an ADS-demand-contract response (where the reply parameter was set to noncompliance notification), then the ADS-air-user shall form the report details parameter with the following information:


airframe-id,


projected-profile,


ground-vector,


air-vector,


weather,


short-term-intent (requested by navigational-intent in the ADS-demand-contract),and


extended-projected-profile.


When short-term-intent is provided it shall cover the time period indicated in navigational-intent.


When extended-projected-profile is provided it shall cover the time period indicated in time-interval or the number of way points indicated in number-of-way-points of extended-project-profile. 


When the ADS-air-user invokes ADS-report request in response to an ADS-demand-contract, then the report details parameter shall be formed as follows: 


Position, time-stamp and FOM shall be present.


If flight-id is present in the contract details parameter of the demand-contract indication, then flight-id shall be returned in the ADS-report.


When airframe-id is present in the contract details parameter of the demand-contract indication, then airframe-id shall be returned in the ADS-report.


When projected-profile is present in the contract details parameter of the demand-contract indication, then projected-profile shall be returned in the ADS-report.


When ground-vector is present in the contract details parameter of the demand-contract indication, then ground-vector shall be returned in the ADS-report.


When air-vector is present in the contract details parameter of the demand-contract indication, then air-vector shall be returned in the ADS-report.


When weather is present in the contract details parameter of the demand-contract indication, then weather shall be returned in the ADS-report.


When navigational-intent is present in the contract details parameter of the demand-contract indication, then short-term-intent shall be returned in the ADS-report, and shall cover the time period indicated in navigational-intent.


When extended-projected-profile is present in the contract details parameter of the demand-contract indication, then extended-projected-profile shall be returned in the ADS-report covering the time period indicated in time-interval or the number of way points indicated in number-of-way-points of extended-project-profile.


When the ADS-air-user invokes ADS-report request in response to an ADS-demand-contract indication, the contract type parameter shall be set to demand-contract, and the event type parameter not provided.


When the ADS-air-user invokes ADS-report request in response to an ADS-demand-contract indication, the event type parameter shall be absent.





�
Establishment and operation of an Event Contract


Note 1.— This section details the actions taken by the ADS-ground-user and the ADS-air-user in the establishment and operation of a event contract.


Note 2.— When the ADS-ground-user requires to establish an event contract with the ADS-air-user, it invokes ADS-event-contract request.





If the ADS-ground-user requires to establish an event contract with the ADS-air-user, it shall invoke ADS-event-contract request.





When invoking the ADS-event-contract request, the ADS-ground-user shall specify at least one event type.





When the ADS-air-user receives an ADS-event-contract indication, and it is not able to accept the contract, then the ADS-air-user shall invoke an ADS-event-contract response with the reply parameter set to negative-acknowledgmentacknowledgement and reason set to the value indicating the reason that it cannot accept the contract.


Note.— In the event of the new event contract not being accepted, any existing event contract will remain in place.





When the ADS-air-user receives an ADS-event-contract indication, and it is able to accept the contract in full, the ADS-air-user shall:


if the terms of the contract require an ADS-report as baseline information, and the ADS-air-user is able to invoke an ADS-report request within 0.5 seconds, then invoke an ADS-report request including a positive acknowledgement parameter, or


if the terms of the contract do not require an ADS-report as baseline information, or the ADS-air-user is not able to invoke an ADS-report request within 0.5 seconds, then invoke ADS-event-contract response with reply set to positive acknowledgement.





When the ADS-air-user receives an ADS-event-contract indication, and it is able partially to fulfill the contract, because it is not able to detect some of the events in the contract, then the ADS-air-user shall invoke ADS-event-contract response with the reply parameter set to noncompliance-notification, and the event-ncn element set to the events that cannot be complied with.





If the ADS-air-user accepts the event contract with a noncompliance-notification, or with a positive-acknowledgmentacknowledgement (either in an ADS-event-contract response or an ADS-report request) then the ADS-air-user shallfollowing realisation of the event contract shall occur:


cancel aAny other event contract with that ground system, and in force at the time shall be implicitly cancelled.


if one or more of the following event types are in the ADS-event-contract indication and not present in the noncompliance notification if sent, then invoke ADS-report request with the contract type set to event-report, the event-type set to baseline, and air-vector and ground-vector included in the report details parameter:


air-speed-change,


ground-speed-change,


heading-change,


track-angle-change and/or


altitude-change.


Note.— This provides a baseline reference against which possible deviations are compared.


On receipt of the ADS-event-contract indication, if one or more of the event types listed under Event type in Table 7-1 were in the ADS-event-contract indication, the ADS-air-user shall invoke a single ADS-report request, which contains the Optional Parameter Elements, which correspond to the Event type in ADS-event-contract indication in Table 7-1.


Note 1.— This provides a baseline reference against which possible deviations are compared.





Event type�
Optional parameter elements�
�
air-speed-change�
air-vector�
�
ground-speed-change�
ground-vector�
�
heading-change�
air-vector�
�
track-angle-change�
ground-vector�
�
altitude-change�
none�
�
Table 7-1:  Events giving rise to an immediate event report





Note 2.— Any event occasioned report includes a basic position report.


When lateral-deviation-change is provided in the ADS-event-contract contract details parameter, then the ADS-air-user shall:


if the lateral deviation of the aircraft relative to the active route of flight is more than the value of lateral-deviation-change then invoke ADS-report request, 


continue to invoke ADS-report request at a rate of once every 60 seconds while the lateral deviation of the aircraft is more than the value of lateral-deviation-change,


cease invoking ADS-report request when the lateral deviation of the aircraft is less than or equal to than the value of lateral-deviation-change, and


include the ground-vector element in the ADS-report request report details parameter.





When lateral-deviation-change is provided in the ADS-event-contract contract details parameter, and not indicated in the noncompliance notification if sent, then for the duration of the event contract, only while the lateral deviation of the aircraft relative to the active route of flight is more than the value of lateral-deviation-change, the ADS-air-user shall invoke ADS-report requests at a rate of once every 60 seconds, including the ground-vector element in the report details parameter.


If vertical-rate-change is provided in the ADS-event-contract the contract details parameter and it is zero or positive, then the ADS-air-user shall:


if the aircraft’s rate of climb is more than the value of vertical-rate-change, then invoke ADS-report request.,


continue to invoke ADS-report request at a rate of once every 60 seconds while the aircraft’s rate of climb is more than the value of vertical-rate-change,


cease invoking ADS-report request when the aircraft’s rate of climb is less than or equal to the value of vertical-rate-change, and


include the ground-vector element in the ADS-report request the report details parameter.


When vertical-rate-change is provided in the ADS-event-contract contract details parameter with a  zero or positive value, and not indicated in the noncompliance notification if sent, then for the duration of the event contract, only when the aircraft’s rate of climb is greater than the value of vertical-rate-change, the ADS-air-user shall invoke ADS-report requests at a rate of once every 60 seconds, including the ground-vector element in the report details parameter.





If vertical-rate-change is provided in the ADS-event-contract the contract details parameter and it is negative, then the ADS-air-user shall:


if the aircraft’s rate of climb is less than the value of vertical-rate-change, then invoke ADS-report request,


continue to invoke ADS-report request at a rate of once every 60 seconds while the aircraft’s rate of descent is less than the value of vertical-rate-change,


cease invoking ADS-report request when the aircraft’s rate of climb is greater than or equal to the value of vertical-rate-change, and


include the ground-vector element in the ADS-report request report details parameter.


When vertical-rate-change is provided in the ADS-event-contract contract details parameter with a  negative value, and not indicated in the noncompliance notification if sent, then for the duration of the event contract, only when the aircraft’s rate of descent is greater than the absolute value of vertical-rate-change, the ADS-air-user shall invoke ADS-report requests at a rate of once every 60 seconds, including the ground-vector element in the report details parameter.





If altitude-threshold is provided in the ADS-event-contract the contract details parameter, then the the ADS-air-user shall: 


if the altitude of the aircraft is more than the value of ceiling, or less than the value of floor, then invoke ADS-report request, 


continue to invoke ADS-report request at a rate of once every 60 seconds while the altitude of the aircraft is more than the value of ceiling, or less than the value of floor,


cease invoking ADS-report request when the altitude of the aircraft is less than or equal to the value of ceiling, and greater than or equal to the value of floor, and


include the ground-vector element in the ADS-report request report details parameter.


When altitude threshold is provided in the ADS-event-contract contract details parameter, and not indicated in the noncompliance notification if sent, then for the duration of the event contract, only when the aircraft’s altitude is greater than the value of ceiling, or less than the value of floor, the ADS-air-user shall invoke ADS-report requests at a rate of once every 60 seconds, including the ground-vector element in the report details parameter.





If way-point-change is provided in the ADS-event-contract the contract details parameter, then the ADS-air-user shall:


if the aircraft’s next way-point changes, then invoke ADS-report request, and


include the projected-profile element in the ADS-report request report details parameter.


When way-point-change is provided in the ADS-event-contract contract details parameter, and not indicated in the noncompliance notification if sent, then for the duration of the event contract, whenever the aircraft’s next way-point changes, the ADS-air-user shall invoke ADS-report request, including the projected-profile element in the report details parameter.





If fom-change is provided in the ADS-event-contract the contract details parameter, then the ADS-air-user shall:


if the aircraft’s navigational accuracy, navigational system redundancy or traffic alert and collision avoidance system (TCAS) availability changes, then invoke ADS-report request.


When fom-change is provided in the ADS-event-contract contract details parameter, then for the duration of the event contract, whenever the aircraft’s navigational accuracy, navigational system redundancy or airborne collision avoidance system (ACAS) availability changes, the ADS-air-user shall invoke ADS-report request.





If extended-projected-profile-change is provided in the ADS-event-contract the contract details parameter, and contains the time-interval element, then the the ADS-air-user shall:


if one or more way-points on the active route of flight within the time-interval as measured from the current time changes, then invoke ADS-report request, and


include the extended-projected-profile element containing way-points covering the time-interval from the current time in the ADS-report request report details parameter. 


When extended-projected-profile-change is provided in the ADS-event-contract contract details parameter, and contains the time-interval element, and is not indicated in the noncompliance notification if sent, then for the duration of the event contract, whenever one or more way-points on the active route of flight within the time-interval as measured from the current time changes, the ADS-air-user shall invoke ADS-report request including the extended-projected-profile element containing way-points covering the time-interval from the current time in the ADS-report request report details parameter.





If extended-projected-profile-change is provided in the ADS-event-contract the contract details parameter, and contains the number-of-way-points element, then the following shall apply:


If one or more way-points on the active route of flight that are in the next number-of-way-points changes, then the ADS-air-user shall invoke ADS-report request.


The ADS-report request report details parameter shall contain the extended-projected-profile element containing way-points covering the number-of-way-points.


When extended-projected-profile-change is provided in the ADS-event-contract contract details parameter, and contains the number-of-way-points element, and is not indicated in the noncompliance notification if sent, then for the duration of the event contract, whenever one or more way-points on the active route of flight that are in the next number-of-way-points, the ADS-air-user shall invoke ADS-report request including the extended-projected-profile element containing the next number-of-way-points.





If air-speed-change is provided in the ADS-event-contract the contract details parameter, then the ADS-air-user shall:


continually compare the aircraft’s airspeed with the airspeed transmitted in the most recent ADS-report request that contained an air-vector element,


if the aircraft’s current airspeed differs negatively or positively from this transmitted value by an amount that is greater than or equal to the value of air-speed-change, then invoke ADS-report request, and


include the air-vector element  in the ADS-report request report details parameter.


When air-speed-change is provided in the ADS-event-contract in the contract details parameter, and is not indicated in the noncompliance notification if sent, then for the duration of the event contract, whenever the absolute value of the difference between the aircraft’s airspeed and the airspeed transmitted in the most recent ADS-report request that contained an air-vector element, is greater than or equal to the value of air-speed-change, then the ADS-air-user shall invoke ADS-report request including the air-vector element in the report details parameter.





If ground-speed-change is provided in the ADS-event-contract the contract details parameter, then the ADS-air-user shall:


continually compare the aircraft’s ground speed  with the ground speed transmitted in the most recent ADS-report request or ADS-emergency-report request that contained a ground-vector element,


if the aircraft’s current  ground speed differs negatively or positively from this transmitted value, by an amount that is greater than or equal to the value of ground-speed-change, then invoke ADS-report request, and


include the ground-vector element  in the ADS-report request report details parameter.


When ground-speed-change is provided in the ADS-event-contract in the contract details parameter, and is not indicated in the noncompliance notification if sent, then for the duration of the event contract, whenever the absolute value of the difference between the aircraft’s ground speed and the ground speed transmitted in the most recent ADS-report request that contained a ground-vector element is greater than or equal to the value of ground-speed-change, then the ADS-air-user shall invoke ADS-report request including the ground-vector element in the report details parameter.





If heading-change is provided in the ADS-event-contract the contract details parameter, then the following shall apply:


The aircraft’s heading shall continually be compared with the heading transmitted in the most recent ADS-report request that contained an air-vector element.


If the aircraft’s current heading differs negatively or positively from this value by an amount that is greater than or equal to the value of heading-change, then the ADS-air-user shall invoke ADS-report request.


The ADS-report request report details parameter shall contain the air-vector element.





If track-angle-change is provided in the ADS-event-contract the contract details parameter, then the following shall apply:


The aircraft’s track angle shall continually be compared with the track angle transmitted in the most recent ADS-report request or ADS-emergency-report request that contained a ground-vector element.


If the aircraft’s current track angle differs negatively or positively from this value by an amount that is greater than or equal to the value of track-angle-change, then the ADS-air-user shall invoke ADS-report request.


The ADS-report request report details parameter shall contain the ground-vector element.


When track-angle-change is provided in the ADS-event-contract in the contract details parameter, and is not indicated in the noncompliance notification if sent, then for the duration of the event contract, whenever the absolute value of the difference between the aircraft’s track angle and the track angle transmitted in the most recent ADS-report request that contained  a ground-vector element, is greater than or equal to the value of track-angle-change, then the ADS-air-user shall invoke ADS-report request including the ground-vector element in the report details parameter.





If altitude-change is provided in the ADS-event-contract the contract details parameter, then the following shall apply:


The aircraft’s altitude shall continually be compared with the altitude transmitted in the most recent ADS-report request or ADS-emergency-report request.


If the aircraft’s altitude differs negatively or positively from this value by an amount that is greater than or equal to the value of altitude-change, then the ADS-air-user shall invoke ADS-report request.


The ADS-report request report details parameter shall contain the ground-vector element.


When altitude-change is provided in the ADS-event-contract in the contract details parameter, and is not indicated in the noncompliance notification if sent, then for the duration of the event contract, whenever the absolute value of the difference between the aircraft’s altitude and the altitude transmitted in the most recent ADS-report request, is greater than or equal to the value of altitude-change, then the ADS-air-user shall invoke ADS-report request including the ground-vector element in the report details parameter.





If more than one of the events described above occurs at the same time, the ADS-air-user shall invoke separate ADS-report requests as described above, for each event independently. (i.e. the same report cannot be used to report on more than one event even if the same information is being transmitted.)


Note 1.— If more than one of the events described above occurs at the same time, the ADS-air-user invokes separate ADS-report requests as described above, for each event independently (i.e. the same report cannot be used to report on more than one event, even if the same information is being transmitted.)





Apart from circumstances detailed in section � REF _Ref335723305 \n �a7.3.4.1�, the positive acknowledgement parameter shall not be present in any ADS-report request made in response to an ADS-event-contract indication.


Note 2.— Apart from circumstances detailed in section � REF _Ref353164135 \n �7.3.3�, the positive acknowledgement parameter is not be present in any ADS-report request made in response to an ADS-event-contract indication.





When the ADS-air-user invokes ADS-report request in response to an ADS-event-contract indication, the contract type parameter shall be set to event-contract.





When the ADS-air-user invokes ADS-report request in response to an ADS-event-contract indication, the event type parameter shall be set to indicate the type of event in the contract that this report is in response to, or to indicate a baseline report.








�
Establishment and operation of a Periodic Contract


Note 1.— This section details the actions taken by the ADS-ground-user and the ADS-air-user in the establishment and operation of a periodic contract while not in emergency mode.


Note 2.— When the ADS-ground-user requires to establish a periodic contract with the ADS-air-user it invokes ADS-periodic-contract request.


If the ADS-ground-user requires to establish a periodic contract with the ADS-air-user it shall invoke ADS-periodic-contract request.





When the ADS-air-user receives an ADS-periodic-contract indication, and it is not able to accept the contract, then the ADS-air-user shall invoke an ADS-periodic-contract response with the reply parameter set to negative-acknowledgmentacknowledgement and reason set to the value indicating the reason that it cannot accept the contract.


Note.— In the event of the new contract not being accepted, any existing contract will remain in place





When the ADS-air-user receives an ADS-periodic-contract indication, and it is able to accept the contract in full, then:


If the ADS-air-user is able to send the first ADS-report request of the contract within 0.5 seconds, then the ADS-air-user shall invoke the first ADS-report request of the contract within 0.5 seconds, and this ADS-report request shall includinge a positive acknowledgmentacknowledgement parameter.


If the ADS-air-user is not able to send the first ADS-report request of the contract within 0.5 seconds, either due to the information being temporaly unavailable, or due to a suspension of the periodic contract because of an emergency, then the following shall occur:


The ADS-air-user shall invoke ADS-periodic-contract response with the reply parameter set to positive acknowledgement within 0.5 seconds.


If the aircraft is not in emergency mode, the ADS-air-user shall send the first ADS-report request of the contract within a further 29.5 seconds (i.e. 30 seconds from the receipt of the ADS-periodic-contract request).


If the ADS-air-user is not able to send the first ADS-report request of the contract within 0.5 seconds, then the ADS-air-user shall:


invoke ADS-periodic-contract response with the reply parameter set to positive acknowledgement within 0.5 seconds, and


if the aircraft is not in emergency mode, send the first ADS-report request of the contract within 30 seconds from the receipt of the ADS-periodic-contract request.





When the ADS-air-user receives an ADS-periodic-contract indication, and it is able to supply some of the information required in the contract, but is not able generate all the report elements, or it is not able to meet the requested reporting rate, or both, then the ADS-air-user shall invoke ADS-periodic-contract response with the reply parameter set to noncompliance-notification, and with periodic-ncn set to indicate the reports that cannot be generated and/or that the reporting rate cannot be met.:


The ADS-air-user shall invoke ADS-periodic-contract response with the reply parameter set to noncompliance-notification, and with periodic-ncn set to indicate the reports that cannot be generated and/or that the reporting rate cannot be met, within 0.5 seconds.


If the ADS-air-user indicated that it cannot generate all the reports, then it shall, for the duration of the contract, otherwise behave as if the report elements listed in periodic-ncn are not in the contract.


If the ADS-air-user indicated that it cannot meet the reporting rate, then it shall, for the duration of the contract, otherwise behave as if the reporting rate in the contract is 60 seconds.





If the ADS-air-user accepts the periodic contract with a noncompliance-notification, or with a positive-acknowledgement (either in an ADS-periodic-contract response or an ADS-report request) then the following realisation of the periodic contract shall occur:


Any other periodic contract in force with the ground system at the time shall be implicitly cancelled.


The ADS-air-user shall invoke ADS-report requests at the rate indicated by reporting-interval  from the contract details parameter, as modified by the noncompliance notification, if applicable, until such time as the contract is cancelled, or suspended due to an emergency.


Note.— If emergency mode is already in place, the periodic contract will be immediately suspended due to the provisions stated in the later section on emergency mode.


Apart from circumstances detailed in section � REF _Ref346682085 \n �7.4.2.17.4.3.1�, the positive acknowledgement parameter shall not be present in the ADS-report request.


The ADS-report report details elements shall have the following elements, as modified by the noncompliance notification, if applicable:


Position, time-stamp and fom shall be present.


If flight-id-modulus is present in the contract details parameter of the ADS-periodic-contract indication with a value of N, then the flight-id element shall be returned in the first ADS-report and every Nth following ADS-report.


If projected-profile-modulus present in the contract details parameter of the ADS-periodic-contract indication with a value of N, then the projected-profile element shall be returned in the first ADS-report and every Nth following ADS-report.


If ground-vector-modulus is present in the contract details parameter of the ADS-periodic-contract indication with a value of N, then the ground-vector element shall be returned in the first ADS-report and every Nth following ADS-report.


If air-vector-modulus is present in the contract details parameter of the ADS-periodic-contract indication with a value of N, then the air-vector element shall be returned in the first ADS-report and every Nth following ADS-report.


If weather-modulus is present in the contract details parameter of the ADS-periodic-contract indication with a value of N, then the weather element shall be returned in the first ADS-report and every Nth following ADS-report.


If airframe-id-modulus is present in the contract details parameter of the ADS-periodic-contract indication with a value of N, then the airframe-id element shall be returned in the first ADS-report and every Nth following ADS-report.


If navigational-intent is present in the contract details parameter of the ADS-periodic-contract indication with the intent-modulus having a value of N, then the short-term-intent element shall be returned in the first ADS-report and every Nth following ADS-report, covering way points and estimated times of arrival for the following intent-projection-time as measured from the time of arrival of the ADS-periodic-contract indication.


If extended-projected-profile-modulus is present in the contract details parameter of the ADS-periodic-contract indication with a value of N, then the extended-projected-profile element shall be returned in the first ADS-report and every Nth following ADS-report, and contain extended projected profile information for the time-interval or the number-of-way-points indicated in the extended-projected-profile element or the extended-projected-profile-modulus.


If the ADS-air-user accepts the periodic contract with an ADS-periodic-contract response with the Reply parameter value set to noncompliance-notification, or positive-acknowledgment, or the ADS-air-user accepts the periodic contract with an ADS-report with the Positive acknowledgement parameter present then:


The ADS-air-user shall cancel any periodic contract in force with the ground system.


If the ADS-air-user accepted the contract with a noncompliance-notification that indicated that the reporting rate could not be met, then the ADS-air-user shall set the reporting rate to be 60 seconds.


If the ADS-air-user accepted the contract by a means other than a noncompliance-notification that indicated that the reporting rate could not be met, then the ADS-air-user shall set the reporting rate to be the reporting-interval  from the contract details parameter of the ADS-periodic-contract indication.


The ADS-air-user shall invoke ADS-report requests at the reporting rate, until such time as the contract is canceled, or suspended due to an emergency.


Note.— If emergency mode is already in place, the periodic contract will be immediately suspended due to the provisions stated in the section on emergency mode in this chapter.


When the ADS-air-user invokes ADS-report request in response to a ADS-periodic-contract indication, then, for each row in Table 7-2 :


if the modulus is present in the contract details parameter of the ADS-periodic-contract indication, and


if the ADS-air-user did not accept the contract by means of a noncompliance-notification that indicated that it is not able to generate that report element, and


if the number of ADS-report requests already invoked in response to this contract is exactly divisible by the value of the modulus parameter,


then the ADS-air-user shall include the report details element as indicated in Table 7-2.





Modulus in the Contract Details Parameter�
ADS-report Report Details Element�
�
airframe-id-modulus�
airframe-id�
�
projected-profile-modulus�
projected-profile�
�
ground-vector-modulus�
ground-vector�
�
air-vector-modulus�
air-vector�
�
weather-modulus�
weather�
�
navigational-intent�
short-term-intent�
�
extended-projected-profile-modulus�
extended-projected-profile�
�
Table 7-2 Inclusion of optional report details in ADS-reports


Note 1.— For example, if airframe-id-modulus has the value 2 and ground-vector-modulus has the value 3, then the airframe-id element will be included in the 1st, 3rd, 5th, 7th etc. ADS- reports, and the ground-vector will be included in the 1st, 4th, 7th, 10th etc. ADS-reports.


Note 2.— Position, time-stamp and fom will always be included in every ADS-report.


When short-term-intent is included in the report details parameter of an ADS-report, the ADS-air-user shall insert a value that covers way points and estimated times of arrival for the following intent-projection-time as measured from the time of arrival of the ADS-periodic-contract indication.


When extended-projected-profile is included in the report details parameter of an ADS-report, the ADS-air-user shall insert a value that contains extended projected profile information for the time-interval or the number-of-way-points indicated in the extended-projected-profile-modulus.


When the ADS-air-user invokes ADS-report request in response to an ADS-periodic-contract indication, the contract type parameter shall be set to periodic-contract.


When the ADS-air-user invokes ADS-report request in response to an ADS-periodic-contract indication, the event type parameter shall not be included in the ADS-report request.


Note 1.— Apart from circumstances detailed in section � REF _Ref346682085 \n �7.4.2.1�, the positive acknowledgement parameter is not present in the ADS-report request.


Note 2.— When the ADS-air-user invokes ADS-report request in response to an ADS-periodic-contract indication, the event type parameter is not be included in the ADS-report request.





�
Ground Cancellation of Contracts


Note 1.— This section details the actions taken by the ADS-ground-user and the ADS-air-user in the cancellation of contracts.


Note 2.— When an ADS-ground-user requires to cancel an event contract or a periodic contract, then it either invokes ADS-cancel request with the contract type parameter set to event-contract or periodic-contract respectively. When an ADS-ground-user requires to cancel all contracts with the aircraft it invokes ADS-cancel-all-contracts request


If an ADS-ground-user requires to cancel an event contract or a periodic contract, then it shall either invoke ADS-cancel request with the contract type parameter set to event-contract or periodic-contract respectively. 


If the ADS-air-user receives an ADS-cancel-contract with contract type parameter set to event-contract or periodic-contract, the ADS-air-user shall cancel any event contract or periodic contract respectively with that ground system that is in force at the time.


If the ADS-air-user receives an ADS-cancel-contract with contract type parameter set to event-contract, the ADS-air-user shall cancel any event contract with that ground system.


If the ADS-air-user receives an ADS-cancel-contract with contract type parameter set to periodic-contract, the ADS-air-user shall cancel any periodic contract with that ground system.


If an ADS-ground-user requires to cancel all contracts with the aircraft it should invoke ADS-cancel-all-contracts request. 


When the ADS-air-user receives an ADS-cancel-all-contracts indication, it shall cancel all contracts (event, periodic and emergency) with that ground system.


Note.— There is no provision for cancellation of demand contracts.





�
Establishment and Operation of Emergency ContractsMode


Note 1.— This section details the actions taken by the ADS-ground-user and the ADS-air-user in the establishment and operation of emergency contractsmode.


Note 2.— The emergency contractmode is only air user activated, and  may be initiated either by human or automatically by the aircraft system intervention.





On emergency contract initiationOn entering emergency mode, the ADS-air-user shall establish an emergency contract with every ground system with which it has an event contract or a periodic contract (or both).





If, while in emergency mode, an ADS-periodic-contract indication or ADS-event-contract indication occurs for a ground system with which the aircraft has not got an event contract or periodic contract, the following shall happen:


The ADS-air-user shall acknowledge the contract in the manner indicated in the earlier sections on event and periodic contracts, with either a response or an ADS-report.


If the contract is still in force after the acknowledgement (i.e. a negative acknowledgement was not sent), the ADS-air-user shall establish an emergency contract with the ground system.


When an ADS-periodic-contract indication or ADS-event-contract indication occurs during an emergency, from an ADS-ground-user with which the aircraft has not got an event contract or a periodic contract, then the ADS-air-user shall:


acknowledge the contract in the manner indicated in the earlier sections on event and periodic contracts, with either a response or an ADS-report request, and


if a negative acknowledgement is not sent, establish an emergency contract with the ADS-ground-user.





When the ADS-air-user establishes an emergency contract with an ADS-ground-user, the following shall happen:


If a periodic contract is in force, the ADS-air-user shall suspend the operation of the contract.


If no periodic contract is in force at the time of establishing the emergency contract, the ADS-air-user shall invoke ADS-emergency-report requests at intervals of 60 seconds.


If a periodic contract is in force at the time of establishing the emergency contract, with a reporting period of 1 second, the ADS-air-user shall invoke ADS-emergency-report requests at intervals of 1 second.


If a periodic contract is in force at the time of establishing the emergency contract, with a reporting period greater than two minutes, the ADS-air-user shall invoke ADS-emergency-report requests at intervals of 60 seconds.


If a periodic contract is in force at the time of establishing the emergency contract, with a reporting period less than or equal to two minutes and greater than 1 second, the ADS-air-user shall invoke ADS-emergency-report requests at intervals of half the reporting rate of the periodic contract rounded down to the nearest second.


If the ADS-air-user receives an ADS-periodic-contract indication while the emergency contract is in operation, then the following shall apply:


The ADS-air-user shall invoke ADS-periodic-contract response giving a reply that would be appropriate if the emergency contract were not in operation.


Note.— This implies that a reply of an ADS-report containing a positive acknowledgement is not possible.


When the ADS-air-user establishes an emergency contract with an ADS-ground-user, then:


If the ADS-air-user has a periodic contract with the ADS-ground-user, then the ADS-air-user shall suspend the operation of the  periodic contract.


If the ADS-air-user has no periodic contract with the ADS-ground-user at the time of establishing the emergency contract, then the ADS-air-user shall set the emergency reporting rate to be 60 seconds.


If the ADS-air-user has a periodic contract with the ADS-ground-user at the time of establishing the emergency contract, then the ADS-air-user shall set the emergency reporting rate to be as indicated in Table 7-3.





Existing periodic reporting rate�
Emergency reporting rate�
�
1 second�
1 second�
�
greater than two minutes�
60 seconds�
�
less than or equal to two minutes and greater than 1 second�
half the reporting rate of the periodic contract rounded down to the nearest second�
�
Table 7-3 Emergency reporting rate calculation when a periodic contract is in place


The ADS-air user shall invoke ADS-emergency-report request at the emergency reporting rate.


The ADS-air user shall include the following elements in the emergency report details parameter in the ADS-emergency-report request:


position, timestamp and fom


ground-vector and flight-id for the first ADS-emergency-report request after the emergency contract has been established, and subsequently every fifth ADS-emergency-report request.


Note 1.—  That is, on the 1st, 6th, 11th, 16th etc. ADS-emergency-report request.


Note 2.— Apart from conditions specified in the section on modifying an emergency contract, the positive acknowledgement parameter is not present in any ADS-emergency-report request.


If the ADS-air-user receives an ADS-periodic-contract indication from an ADS-ground-user with which the ADS-air-user has an emergency contract, then the ADS-air-user shall invoke ADS-periodic-contract response giving a reply that would be appropriate if the emergency contract were not in operation.


Note.— This implies that a reply of an ADS-report is not possible.


TFor each ground system, the ADS-air-user shall store details of the most recent of the following:


ADS-periodic-contract indication, which had a positive acknowledgmentacknowledgement as a response;


ADS-periodic-contract indication, which had a noncompliance notification as a response;


ADS-cancel-contract indication with value periodic-contract.


Note.— This information is used to re-establish the periodic contract after the emergency is over.





Apart from conditions specified in the section on modifying an emergency contract, the positive acknowledgement parameter shall not be present in any ADS-emergency-report request.


The emergency report details parameter in the ADS-emergency-report request shall be formed as follows:


location, timestamp and fom shall always be present.


ground-vector and flight-id shall be present the first time ADS-emergency-report request is invoked after the emergency contract has been established, and subsequently every fifth time (i.e. on the 1st, 6th, 11th, 16th etc. ADS-emergency-report request).





When emergency mode is initiated, the ADS-air-user shall invoke the first ADS-emergency-report request within 0.5 seconds.








�
Modifying an Emergency Contract


Note 1.— This section details the actions taken by the ADS-ground-user and the ADS-air-user when modifying an emergency contract.


Note 2.— When the ADS-ground-user requires to modify the reporting rate of an emergency contract it shall invokes ADS-modify-emergency-contract request.


If, when the ADS-air-user receives an ADS-modify-emergency-contract indication, and it is able comply with the request, the following shall happen:


The ADS-air-user shall change the rate of invoking ADS-emergency-report requests to the time indicated in the reporting interval parameter.


The next ADS-emergency-report request shall behave as follows:


It shall contain a positive acknowledgement parameter.


It shall be invoked within 0.5 second.


When the ADS-air-user receives an ADS-modify-emergency-contract indication, and it is able to comply with the request, the ADS-air-user shall:


change the emergency reporting rate to the time indicated in the reporting interval parameter,


include a positive acknowledgement parameter in the next ADS-emergency-report request, and


invoke the next ADS-emergency-report request within 0.5 seconds.


If, when the ADS-air-user receives an ADS-modify-emergency-contract indication, it is not able comply with the request, then the following shall happen:


The ADS-air-user shall invoke ADS-modify-emergency-contract response.


The ADS-air-user shall continue to invoke ADS-emergency-report requests at the same rate that it had already been doing.


The ADS-emergency-report request generated after the ADS-modify-emergency-contract response shall be generated as soon as possible and in any case within 0.5 second.


When the ADS-air-user receives an ADS-modify-emergency-contract indication, and it is not able comply with the request, then the ADS-air-user shall:


invoke ADS-modify-emergency-contract response,


invoke the next ADS-emergency-report request within 0.5 second.


Note 1.— The emergency reporting rate remains unchanged.


Note 2.— The existing five ADS-emergency-report cycle remains  regardless of any reporting rate modification, moreover, the position within the cycle also remains unaffected. For example, if the 2nd ADS-emergency-report request was invoked before the modification of emergency reporting rate, the following ADS-emergency-report request will be the 3rd.


The ADS-air-user shall retain its position in the five ADS-emergency-report cycle (as described in the section on Establishment and Operation of Emergency mode) on acceptance or rejection of the ADS-modify-emergency-contract indication. 





�
Cancellation of an Emergency ContractMode


Note 1.— This section details the actions taken by the ADS-ground-user and the ADS-air-user when the ADS-air-user requires to cancels emergency contracts.


Note 2.— The emergency mode may only be cancelled by human intervention in the aircraft.


Note 2.— The initiation of the cancellation of an emergency contract may only be done by human intervention in the aircraft.


Note 3.— If the ground user requires to cancel the emergency mode indication, this shall be handled locally.


When the emergency mode is to be cancelled, the ADS-air-user shall cancel the emergency mode by cancelling the emergency contract with each ground system with which it has an emergency contract.


When the ADS-air-user requires to cancel an emergency contract with an ADS-ground-user the following shall occur:


The ADS-air-user shall cancel operation of the emergency contract.


The ADS-air-user shall invoke ADS-cancel-emergency request.


When the ADS-air-user cancels the emergency contract, the following shall apply:


If a periodic contract was in operation before the emergency contract was established and no ADS-periodic-contract requests or ADS-cancel-contract requests (with a value of periodic contract) were received during the emergency contract, then the periodic contract shall be reinstated.


If the latest event to be stored (as indicated in section � REF _Ref337292329 \n �7.6.37.6.3.7�) was an ADS-periodic-contract request, then it shall take effect immediately.


If the latest event to be stored (as indicated in section � REF _Ref337292329 \n �7.6.37.6.3.7�) was an ADS-cancel-contract request, then no periodic contract shall be reinstated.


If the ADS-air-user reinstates a periodic contract, it shall invoke the next ADS-report request within 0.5 second.


If the ADS-air-user reinstates a periodic contract, it shall restart in the same position in the cycle of reports as it was in when it left.


When the ADS-air-user cancels emergency contracts, it shall cancel the emergency contract with each ADS-ground-user with which it has an emergency contract.


When the ADS-air-user cancels an emergency contract, it shall:


invoke ADS-cancel-emergency request,


if a periodic contract was in operation before the emergency contract was established and no ADS-periodic-contract indications were accepted and no ADS-cancel-contract indications (with a value of periodic contract) were received during the emergency contract, then resume operation of the periodic contract, and


if the latest event to be stored (as indicated in section � REF _Ref337292329 \n �7.6.3�) was an ADS-periodic-contract indication, then initiate the operation of that periodic contract.


Note.— If the latest event to be stored (as indicated in section � REF _Ref337292329 \n �7.6.3�) was an ADS-cancel-contract indication (with a value of periodic-contract) then no periodic contract is started or resumed.


If the ADS-air-user reinstates a periodic contract or initiates a new periodic contract, it shall invoke the next ADS-report request within 0.5 second.


If the ADS-air-user reinstates a periodic contract, it shall restart in the same position in the cycle of reports as it was in when the emergency contract was established.





�
Establishment and operation of a Forward Contract


<editor’s note: TBC>. 


Note 1.— This section details the actions taken by an ADS-ground-user and a second ADS-ground-user when the first forwards ADS reports to the second.


Note 2.— When an ADS-ground-user requires to initiate forwarding of ADS-reports, it initiates ADS-start-forward request.


Note 3.— When an ADS-ground-user receives an ADS-start-forward indication, it initiates ADS-start-forward response, indicating whether or not it accepts the Forward Contract.


Note 4.— When the initiating ADS-ground-user receives an ADS-start-forward confirmation with the Reply parameter value set to “accepted”, it invokes ADS-forward-report request when it requires to forward ADS-reports.


Note 5.— When the initiating ADS-ground-user requires to stop forwarding ADS-reports, it invokes ADS-end-forward request.








�
Operation of Aborts


Note 1.— This section details the actions taken by an ADS-ground-user and the ADS-air-user aborts occur.


Note 2.— When an ADS-ground-user or and ADS-air-user requires to abort the current contracts, it initiates ADS-user-abort request.





When the ADS-air-user or the ADS-ground-user receives an ADS-user-abort indication or an ADS-provider-abort-indication, it shall cancel all contracts with the peer ADS-user.
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