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SECTION 9 SECTION 9 !! AIRCRAFT EARTH STATION (AES) MANAGEMENT AIRCRAFT EARTH STATION (AES) MANAGEMENT

9.1 GGENERALENERAL

9.1.1 [Part I, 9] of the SARPs defines the minimum set of requirements that the AES management
must meet in order to ensure interoperability.  This section of the guidance material describes issues related
to the AES management SARPs.

9.2 AESAES MANAGEMENT INTERFACES MANAGEMENT INTERFACES

9.2.1 The AES management is described in the SARPs as an entity which interfaces to other AES
entities, such as the link and subnetwork layers.  The interfaces are defined in terms of the information
exchanged between the AES management and these other entities and are shown in Figure 9.1.  No formats
of the exchanged information are specified in the SARPs.  Such formats are considered to be implementation
dependent.

9.3 AESAES MANAGEMENT FUNCTIONS MANAGEMENT FUNCTIONS

9.3.1 AES table managementAES table management

9.3.1.1 Two sets of information are required to be maintained by the AES.  These sets of information
are given in the SARPs in the form of tables, namely the system table and the log-on confirm table.  The
specifics of storing this information in the AES are not regulated by the SARPs, they are implementation
dependent.

9.3.1.2 The information listed under “system table” is provided by the GES.  This information
contains the necessary search frequencies to enable the AES to select a satellite, a beam, and a GES in order
to carry out the log-on procedure.  Thus, it is mandatory that this information be current in the AES prior to
logging on.  The currency of the system table information is maintained at the AES by monitoring the system
table broadcast sequences transmitted by the GES as stated in [Part I, 9.3.2.3.1].

9.3.2 AES log status managementAES log status management

9.3.2.1 Satellite, beam and GES selectionsSatellite, beam and GES selections

9.3.2.1.1 Depending on the geographical location of the aircraft, the AES may have more than one
option for the selection of a satellite, beam, and GES combination.  The SARPs provide the flexibility of
allowing the AES management to select the most desirable combination at a given time.  The only requirement
imposed on the selection is the AES capability of receiving an adequate signal on the selected GES
Psmc channel.

9.3.2.1.2 The information used by the AES management in making its selection is contained in the
AES system table.  A GES is uniquely identified by the frequency of its Psmc channel transmitted within a
specific beam in the service area of a given satellite.  A satellite is uniquely identified by one or more sets of
satellite/beam-identifying Psmc channel frequencies.  Each set contains at least two frequencies and is
associated with the ID of the beam within which the associated P channels are transmitted.  If the satellite
identification is made via the global beam (beam ID=0), the AES 
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management may further attempt to select a spot beam, if any exist.  In such case, within the satellite service
area, each existing spot beam is uniquely identified by a P channel frequency listed in the system table.  For a
satellite service area with spot beam only, the satellite identification will be made via a spot beam, thus the
satellite and the spot beam selections are made concurrently.

9.3.2.2 Log-on procedureLog-on procedure

9.3.2.2.1 Log-onLog-on initiation initiation.  As prescribed by the AES management SARPs the log-on procedure
could be initiated by the receipt of a log-on command.  The log-on command could specify the GES and/or
the satellite to be selected to log on.  The SARPs specify neither the source nor the format of such command.
The source could be external to the AES relaying the command to the AES management on a specific
interface.  The format is implementation dependent.

9.3.2.2.2 Distress indicationDistress indication.  The AES management SARPs provide for a capability for the AES to
indicate, at log-on, a distress condition to the GES management.  In order to indicate such condition, the AES
management sets the “Q Number of application” field to 15 in the log-on request SU.  In such case, the AES
would expect the GES not reject the log on.  However, the GES may elect not to process any AES message
that is not at the distress precedence level.

9.3.2.2.3 Log-onLog-on rejection rejection.  Several reasons have been identified for the GES rejection of an AES
log-on request.  A list of these reasons is given in Appendix C to the SARPs.  No specific AES responses
corresponding to the specified rejection reasons have been given in the SARPs.  Such responses are
implementation dependent.  However, the SARPs further classify the rejection reasons into three categories:
permanent unavailability, temporary unavailability, and invalid parameters.  The response of the AES
management to a rejection reason could be defined in accordance with the category of the rejection reason in
the following manner:

Permanent unavailability: cease further log-on attempts to the same GES

Temporary unavailability: re-attempt log-on to the same GES, only as a least
preference

Invalid parameters: re-attempt log-on to the same GES, only with different
parameters

9.3.2.3 Universal time broadcastUniversal time broadcast

9.3.2.3.1 Some applications on the aircraft may need to be synchronized with the counterpart
applications on the ground.  The SARPs contains recommendations for support of a time synchronization
facility at the AES and the GES.  Thus, for interoperability consideration, a universal time signal unit
(Figure AS20A) containing the current time to the nearest second, synchronized to the UTC standard has
been defined in the SARPs.  Upon receipt of a universal time SU from the GES, the AES may provide the
received time information to the appropriate applications on the aircraft.  The method selected by the AES to
provide this time information to an application is implementation dependent.

9.3.2.4 User commandsUser commands

9.3.2.4.1 SARPs specify the AES responses to a minimum set of commands intended to influence some
of the AES operations.  Such commands may be initiated either prior to (Part I, 9.3.3.3.1) or after
(Part I, 9.3.3.4.2) the AES log-on.  Neither the sources nor the formats of such commands are specified in
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the SARPs.  Such sources may be internal or external to the AES and operating in accordance with some
stimulus criteria to satisfy a particular user requirement, such as continuity of service.  For example, a
stimulus criterion to invoke a beam-to-beam handover could be based on the knowledge of the beam pattern
of a given satellite and the position and heading of the aircraft.  The formats of the handover commands are
implementation dependent.

9.3.2.4.2 HandoverHandover commands commands.  The handover commands specified in the AMSS SARPs are intended
to enable the AES user to alter the AES log-on conditions in various ways, as deemed suitable by the user.

9.3.2.4.2.1 A GES-to-GES handover command could be issued by the AES user in order to:

a) renew the log-on to the same GES but through a different spot beam.

b) to switch the log-on to a different GES in the same satellite service area, either through
the same or a different spot beam.

Such command may have to specify the GES ID and spot beam ID when those IDs are different than the
current values.  Circuit-mode calls in a Level-4 AES (multiple transmit and receive channel units) are not
effected by the execution of this command.  Level-3 AES operation is as specified in the SARPs subsection
9.3.3.4.2 b).

9.3.2.4.2.2 A satellite-to-satellite handover command could be issued by the AES user in order to switch
the AES log-on to a new GES within the service area of another satellite.  Any circuit-mode call established
through the current satellite will have to be forcibly terminated after a fixed period of time prior to switching
to the new satellite.  In the SARPs, this period of time is set to 3 minutes.  If the AES was unable to tune to
any of the listed satellite/beam-identifying Psmc channels of the new satellite, the AES may revert back to the
previous satellite or any other satellite in view.

9.3.2.5 P channel loss/degradationP channel loss/degradation

9.3.2.5.1 P channel loss/degradation declaration is conveyed to the AES management in the form of an
indication from the AES physical layer (P channel receiver).  The criterion on which such declaration is based
is given in Appendix A to the SARPs.  If the P channel loss or degradation is caused by the aircraft flying out
of the selected beam coverage, the P channel loss/degradation declaration will cause the AES management to
search for a new GES, within the same or a different satellite service area, and log-on to it.  However, the
loss/degradation of the P channel would cause an undesirable discontinuity of both data and voice services.
Therefore, the use of such practice is not advisable as a means to invoke an AES handover.  The handover
commands described in the SARPs (subsections 9.3.3.4.2 b) and c)) provide a more controlled means to
invoke AES handovers.

9.3.2.5.2 Because all R and T channel transmissions are synchronized to the framing format of the
P channel, and in order to ensure positive control of the AES from the GES, such transmissions must cease
with the loss of the P channel.  
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9.3.3 AES channel managementAES channel management

9.3.3.1 Voice-voice pre-emptionVoice-voice pre-emption

9.3.3.1.1 Several circuit-mode calls could be contending for the limited resources in the AES.  In such
cases, the establishment and continuation of a circuit-mode call is regulated by the priority and pre-emption
requirement of [Part I, 8.3.2] according to the precedence of the Q number assigned to the C channels
carrying the calls.  The C channels Q number assignment for the various categories of voice transactions is
given in [Part I, Table 8.3-1].

9.3.3.1.2 Various requirements are included in the SARPs in order to enforce the priority and
pre-emption statement of [Part I, 8.3.2] in the AES.  In this regard, the circuit-mode services will only
request the assignment of a transmit/receive channel unit pair from the AES management if, and only if, there
are either sufficient resources available or at least one of the circuit-mode calls in progress has at a Q number
strictly lower than the Q number of the call being established.  In the later case, the AES management will
make available the channel units being used by the call in progress to support the call being established. 

9.3.3.2 Level 3 AES voice/data arbitrationLevel 3 AES voice/data arbitration

9.3.3.2.1 In a Level 3 AES, a single transmit channel unit is shared among the R, T and C channels.
The arbitration between the R channel and the T channel is resolved in the SARPs by considering that the
T channel signal unit (SU) transmissions, regardless of the Q number of the SUs, have precedence over the
SUs transmission on the R channel.  However, a minimum number of “gaps” in the T channel slot
reservations to a particular aircraft are required to ensure that the R channel transmission are not totally
blocked [Part I, 6.5.3.3].  Arbitration between the C channel and the R or T channels is accomplished
according to the priorities of the transactions on these channels.  The specific requirements for such
arbitration are given in SARPs Section 9.3.4.1.4.  It should be noted that the SARPs do not require that an
established voice call be terminated if the transmission of a higher precedence data message is required.
Rather, such action is optional.  An alternative scheme allowed by the SARPs would be to cease transmission
on the C channel long enough to transmit any higher precedence signal units in the AES link layer and then
reassign the transmit channel unit to the C channel.
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Figure 9.1
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