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Summary


During WG2-12 (23-26 June 1997), WP402 suggested avionics knowledge of which ground CM/DLIC NSAP address to use for "initial contact" might be a CNS/ATM-1 issue.  Flimsy 3 into WG2 (extracted from WG3-10 WP09) suggested further ATN CM Guidance Material may be needed to explain the options available and/or suitable for use.  The JWG-7 (27 June 1997), in response to WP05, asked WG1-9 to consider the matter.  IATA proposes a working paper into Redondo Beach to a) present the official IATA position on the various airborne solutions (including the use of so called "logical addressing"), and b) expand on the guidance material in WG3-10 WP09.


�DISCUSSION


If States wish to offer ATN datalink services (e.g., ADS, CPDLC, FIS/ATIS), States must implement one or more CM/DLIC applications, and provide their one or more CM/DLIC NSAP addresses to all airspace operators (potential users of the State's datalink services).  If more than one CM/DLIC application is implemented by a State, the State must also inform airspace operators of the topology specifics (or network them together so a LOG ON to one is a LOG ON to all).  Once an aircraft LOGs ON with a State, the State can decide which controlling authority will initiate the transport connection for ADS & CPDLC.  It is a local matter as to the number of CM applications implemented by States, and, in the case of multiple CM/DLIC applications, whether or not to network them together.  It is also a local matter as to how States will make their CM/DLIC NSAP address(es) known to airspace operators.  States may wish to consider the global implementation of a single, well known CM/DLIC master NSAP address.


Airspace operators desiring to use a State's ATN datalink services must acquire the State CM/DLIC address(es) and make them available to airborne CM/DLIC applications.  It is a local matter as to whether or not airspace operators will distribute their airborne CM/DLIC applications over multiple airborne LRUs or implement a single airborne CM/DLIC application.  It is also a local matter how airspace operators make State CM/DLIC NSAP address(es) available to airborne CM/DLIC applications.  It is further a local matter how airspace operators select any one State CM/DLIC NSAP address(es), previously made available to their airborne CM/DLIC applications, to use at any one point in time.  Assuming an airborne database of CM/DLIC NSAP addresses and no other local airline interface solution, airframe manufacturers and/or avionics vendors need a SARPs solution on which NSAP to use and how that selection is made.


If an airspace operator elects to store all possible State CM/DLIC NSAP addresses onboard, it is estimated that no more than 400 addresses is the most any one airplane would ever need assuming a worldwide, fully deployed ATN.


The following text is extracted from the current version of CM guidance material.  IATA will prepare a working paper which explains and expands on the various options, offering pros and cons and perhaps a preferred approach.


Implementation Dependent Functionality


The CM SARPs specify some of the requirements for the user, but leave a lot up to the implementer.  There are no requirements that state how the user interface appears, how CM interacts with the systems generating initial CM address information, how CM interacts with higher level functionality and with other applications such as ADS, CPDLC or FIS.  All of this is implementation dependent.


Another key aspect of implementation dependence is how the initial ground CM address is supplied.  The logon function is initiated by the aircraft.  It can be initiated manually by the pilot or automatically by the avionics.  Regardless of how it is obtained, the initial address of the CM application in the ground facility needs to be made available to the airborne CM application.  This is necessary in order for the airborne CM application to know the ground address it must connect with.  There are a number of ways the initial address may be supplied.  Among them are:


The avionics determines, based on the aircraft's position, what ground system would need to be logged on to and will perform a database or table lookup function in order to obtain the address,


The pilot entering the facility designation or short form address of the ground system, and an on-board mechanism (such as a database or table lookup function) completes the address,


A pre-set address in the aircraft of a ground-based CM address regional or global file server,


A ground system (e.g. airline or service provider) supplies a locally stored address to the aircraft, and the aircraft makes it available to the dialogue service provider, and


The pilot entering the full address as listed in an AIP or like document.


Note that the above methods are not meant to be an exhaustive list, but gives some ways that the address may be supplied.


CM Addressing Concerns


General


This section details some of the issues involving the use of application addresses.  It gives insight into how addresses are constructed, and what address components are necessary depending on aircraft and ground system equipage, topology and implementation.


The CM service also provides a certain level of application address control and elementary security by limiting the knowledge of application addresses of the aircraft.  Since only ATS facilities that are contacted by an aircraft, or those contacted by another ATS facility will have access to the aircraft's application addresses, only those ATS facilities will be capable of establishing application connections.


If new or replacement equipment or software is installed on an aircraft or within an ATS facility that affects the addressing of ATN applications, any resulting new addresses need to be made available to the CM user in order to perform data link operations.  In some cases new equipment or software will have to acquire the previous addresses in order to perform data link operations.


The ATN is based on the 7-layer OSI reference model.  The lower four layers provide the Internet Communications Service, as defined in Sub-volume V (Ref [4]).  The upper three layers comprise the Upper Layer Communications Service, as defined in Sub-volume IV (Ref [2]).


The ATN uses the ISO Efficiency Enhancement option for the Presentation and Session layers.  These protocols in essence make the Presentation and Session layers pass through, with the overhead of only two octets (one octet for each the Session and Presentation layer).  Consequently, message overhead is greatly reduced.  Another result of the Efficiency Enhancement option is that the Session selector and Presentation selector are not used.  This means that the normal addressing functions of these layers are not used, so there is no upper layer addressing for the ATN. Consequently, all of the addressing is accomplished with the Transport Service Access Point (TSAP) address that is defined in Ref [4].


Application addresses on aircraft and within ATS facilities may not be long term.  That is, the address of a particular application may be assigned as the aircraft powers up and remain in effect until the system restarts.  After restart, new addresses may be assigned.  This results from the assignment of the TSAP selector, which is administered on a local basis, and makes up part of an application’s address. This reduces the possibility of an ATS facility storing the addresses for a particular aircraft and trying to establish an application connection at any time.


Address Creation


In order to provide the proper addresses for applications, the TSAP address must be constructed by the CM-user.  The CM SARPs mention three different types of TSAP addresses, which are conventionally termed short TSAP, long TSAP, and actual TSAP.  These are defined in Ref [4].


The type of TSAP used is dependent on the situation.  The only types of TSAPs that are actually exchanged by the CM applications are the short and long TSAP.  The short TSAP is used if the routing domain of each individual application is identical.  By not sending redundant information (i.e. the routing domain information), bandwidth is saved.  If the routing domain of each individual application is different, then the long TSAP (which specifies the routing domain parts) must be sent.  Finally, regardless of the type of TSAP exchanged by CM, the actual TSAP must be constructed by either the CM-air-user or CM-ground-user as appropriate.   Since there are parts of the actual TSAP that are identical for all ATN applications, there is no need to exchange them in CM services, and again, bandwidth is saved.  However, in order to make use of the short or long TSAPs that are passed in CM services, these ATN-common parts along with the appropriate routing domain information (as appropriate) must be added by the users.


For the initial CM-logon service from the aircraft, the ground system’s CM address needs to be known.  This consists of the actual TSAP for the ground system’s CM application.  Possible ways of obtaining this information is detailed in 2.4.2.


Each type of TSAP is further detailed in the following sections.


Short TSAP


The short TSAP consists of the following fields:


the Administrative Region Selector (ARS) field, which is used to distinguish routing domains operated by the same State or Organisation,


the Location (LOC) field, which is used to distinguish routing areas within the same routing domain,


the System Identifier (SYS), which uniquely identifies the end system within the routing area


the Network Service Access Point (NSAP) Selector (NSEL) which identifies the End or Intermediate System network entity or network service user process responsible for originating or receiving Network Service Data Units (NSDUs), and


the TSAP Selector (TSEL),  which identifies the address of the access point to the transport service.


The ARS field is used depending on the type of network addressing domain (i.e. fixed or mobile) and whether or not there are multiple routing domains in use.  In the case of an aircraft (mobile network addressing domain), the ARS is mandatory as it identifies the aircraft on which the addressed system is located.  For aircraft, the ARS takes the value of the aircraft 24 bit address.  If more than one routing domain exists on board an aircraft then the LOC field is used to distinguish between them.  In the case of the ground (fixed network addressing domain), the ARS field is optional.  It need only be used if more than one routing domain exists on the ground.  For ground systems, the ARS is set locally.


If the routing domain part (RDP) of the CM Long TSAP (described in 2.13.2.1.2) that is provided as part of the Logon Request parameter value is the same as an individual application's RDP, then the short TSAP may be used for that application.  If the RDP of the CM Long TSAP is different than an individual application's RDP, than the long TSAP must be used for that application.  This means that the short TSAP may be used for aircraft applications if there is only one routing domain on the aircraft.


Long TSAP


The long TSAP consists of:


the RDP, which specifies the routing domain of the application address, and


the short TSAP as defined above.


The RDP is further broken into the Version (VER), Administration (ADM), and Routing Domain Format (RDF) fields.  The value of the VER field will represent either the Aeronautical Industry Service Communication (AINSC) or Air Traffic Service Communication (ATSC) organization which is responsible for the identified ATN network addressing sub-domain.  The ADM value will contain the corresponding three letter representation of the responsible AINSC or ATSC organization.  The RDF field is always set to a known value and is present for historical purposes.


If the RDP information is not the same for given applications (i.e. the same organization is not responsible for the ATN network addressing sub-domains), then the RDP needs to be passed for each application.  This means that the long TSAP must be used and the short TSAP cannot be used since there will be no way to differentiate the routing domains.


The CM long TSAP address itself must be made available to users through published documentation.  This address is needed in order to start the CM process, and cannot be discerned consistently from flight plan information and previous experience.


Actual TSAP


The actual TSAP consists of:


the Initial Domain Part (IDP), which is a value set by ISO to denote ATN applications, and


the long TSAP. 


Since the IDP is a set value determined by ISO, it will always be the same for CNS/ATM applications and hence does not need to be sent between the aircraft and ground.  It is used locally by the aircraft and ground in order to determine the full ATN address of available applications.  Note that in the case of a short TSAP being passed, the long TSAP must first be created by combining the RDP that is common to the applications along with the short TSAP.
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