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SUMMARY

The OPLINKP decided recently to assign specific priorities to each DFIS service (e.g. normal-priority flight safety messages for D-ATIS and meteorological communications for D-METAR).

This decision kills the multiplexing capability of the DFIS Application which allows to handle over a single dialogue several DFIS contracts set up in parallel. The conseqence is the systematic establishment of several dialogues between the same pair of communicating entities.

The approach to deal with this new requirement presented in this document is to allow the DFIS ASEs to reuse a connection in place for a new DFIS contract when the priority assigned to this contract is lower or equal to the priority of the connection in place. Otherwise, a new connection should be established. This approach allows to keep the efficiency feature of the version 1 DFIS Application.

WG3 is invited to note that this approach was selected by WG3SG2 and is documented in the draft edition 3 presented in Berlin. WG3 is invited to endorse this approach.

1. Introduction 

The current OPLINK requirement, as stated in the Manual of Air Traffic Services Data Link Applications (Doc 9694), is that all data link FIS services share the same message network layer priority 7 – Aeronautical information service messages.

On request of ATNP/3, the OPLINK WG/B reviewed in March 2000 the DFIS message priorities to ensure consistency with the operational requirements. D-ATIS for example, was providing information to the pilot that could have an impact on the pilot decision to land or not. In this sense, the ATIS message was perceived as being a flight safety related message. D-METAR on the other hand, provided meteorological information, more useful in a strategic way. Even from a naming convention point-of-view, D-METAR was seen to fit better in the category entitled meteorological communications.

The OPLINKP WG concluded that D-ATIS messages should be upgraded to network layer priority 10 – normal-priority flight safety messages and that D-METAR messages should be upgraded to network layer priority 9 – meteorological communications.

2. Discussion

The ATNP CCB created PDR M0060002 to change in the DFIS Application version 1 the D-ATIS priority value to "normal-priority flight safety messages". Since version 1 handles only one DFIS service, the change has no other impact. It is expected that CCB will accept the change at its Berlin meeting.

The change has much more implications in version 2. Indeed, the new requirement which define a priority per DFIS service jeopardizes the design of the DFIS Application, in particular the built-in feature which allows several DFIS contracts of different types (D-ATIS, D-METAR, etc...) to be multiplexed over a single dialogue. This feature was provided with the objective to share as much as possible mobile communication resources and reduce both the traffic and time overhead du to the management of parallel transport connections between the same pair of users. 

Since the DFIS services are assigned different priorities, they cannot anymore be handle over the same dialogue.

A trade-off need to be found between the 2 extreme solutions:

i) full multiplexing: all DFIS contracts use the highest priority defined for DFIS services (i.e. 10). No more than one dialogue is necessary between an aircraft and a ground DFIS service but no priority is given within the ATN network to ATS sensitive data. 

ii)

no multiplexing at all: each DFIS contract is handled over a separate dialogue, even if there is already a dialogue in place for another DFIS service. As a consequence, a part of the FIS ASE protocol is now of no use since no multiplexing is allowed and perfomances are strongly impacted. 

The in-between solution is to allow the DFIS ASEs to reuse a connection in place for a new DFIS contract when the priority assigned to this contract is lower or equal to the priority of the connection in place. Otherwise, a new connection is established. 

The algorithm specified in the SARPs would be the following: 

a) When no dialogue exists, a new dialogue is established with the priority assigned to the requested DFIS contract,

b) When a dialogue is already in place:

1) if the priority of this dialogue is greater or equal to the priority of the requested service, the dialogue is also used for the new contract. This allows METAR data being conveyed with a D-ATIS priority.

2) if the priority of this dialogue is less than the priority of the requested service, the dialogue is not used and the aircraft must establish a new dialogue with the appropriate priority (back to case a) above). This prevents ATIS data being conveyed with a D-METAR priority.

This solution allows for flexibility since in most cases all FIS messages will be conveyed with their assigned priority. In some few cases, for efficiency purpose, it is considered acceptable to upgrade the network priority of some DFIS data to take advantage of the already established dialogue. In all cases, downgrading the priority of a DFIS service is refused.  

3. Recommandation

WG3 is invited to note that this approach was selected by WG3SG2 and is documented in the draft edition 3 presented in Berlin. 

WG3 is invited to endorse this approach.

Annex A: SARPs Changes resulting from the proposal

3.1. Requirements on the initiating FIS-air-ASE

Setting up the correct priority on D-START request

2.4.5.3.12.3 When requested by a DC or UC module to send an initial APDU to the peer ASE, then:

2.4.5.3.12.3.1 If in the LI-IDLE state, the LI module shall:

a)
 (unchanged)

1) (unchanged)

2) the QualityOfService parameter composed as follows:

i) (unchanged)

ii) the Application Service Priority as defined in 2.4.6.2.2, and

iii) the RER as defined in 2.4.6.2.2,

3) (unchanged)

4) (unchanged)

Checking that contract multiplexing is possible on D-DATA request...

2.4.5.3.12.3.2 If in the LI-DIALOGUE state, and in Version 2 if the Application Service Priority of the requested FIS service (as defined in 2.4.6.2.2) is less or equal to the Application Service Priority of the established dialogue, the LI module shall:

a) invoke the D-DATA request primitive with the APDU as UserData parameter, and

b) remain in the LI-DIALOGUE state.

... and rejecting the request if not

2.4.5.4.8 Invalid FIS contract multiplexing 

2.4.5.4.8.1 In version 2, upon receipt of an initial PDU, when a dialogue is already in place and the initiating LI module detects that the Application Service Priority of the requested FIS service is greater than the Application Service Priority of the established dialogue, the LI module shall:

a)
request the HI module to reject the FIS-demand-contract request or the FIS-update-contract primitive,

b)
remain in the LI-DIALOGUE state.

Recommendation. –  The requested FIS service should be reiterated with a new ASE instance.

Note. – This situation would occur when the FIS-air-user requests the establishment of an ATIS contract with a FIS-ground-user whith which he already has a METAR contract. Two dialogues need to be establishedwith 2 differrent priorities. If the ATIS contract is established first, the METAR contract could use the established dialogue
3.2. Requirements on the receiving FIS-ground-ASE

Checking the priority is correct on D-START indication and...

2.4.5.3.12.6 Upon receipt of a D-START indication with the UserData parameter containing a FISDownlinkAPDU [FISRequest] APDU and the D-START QOSPriority parameter has an abstract value equal to or greater than the Application Service Priority of the requested FIS service (as defined in 2.4.6.2.2)  and the D-START

... aborting the dialogue if not

2.4.5.4.6.1 When the LI module detects that the QualityOfService parameter of a D‑START indication primitive  contains an abstract value  as application service priority less than the Application Service Priority of the requested FIS service (as defined in 2.4.6.2.2) or does not contain the abstract value “low” as RER or does not identify the traffic category “Air Traffic Service Service Communications (ATSC)”, the LI module shall:

Checking the priority is correct on D-DATA indication and...

<implicit>

... aborting the dialogue if not

2.4.5.4.8.2 In version 2, upon receipt of a D-DATA indication with a UserData parameter containing a valid initial PDU, if the receving LI module detects that the Application Service Priority of the requested FIS service is greater than the Application Service Priority of the established dialogue, the LI receiving module shall:
a)
request the AB module to abort with reason "invalid QOS parameter", and
b)
remains in its current state.
3.3. Requirement on the initiating FIS-air-users

2.4.7.2.6.4
FIS-air-users shall be prohibited from invoking FIS services for ATIS with an ASE invocation initially set up for METAR.exchanges.

3.4. Definition of the D-FIS priorities
2.4.6.2.2.1 The application service priority for ATIS shall have the abstract value of "Normal-priority flight safety messages".

2.4.6.2.2.2 The application service priority for METAR shall have the abstract value of "Meteorological communications".
Note. – METAR data may be conveyed with a higher priority when multiplexing of FIS contracts is performed.
4. Recommendation

WG3 is invited to review and endorsed the proposed solution – in co-ordination with the OPLINKP is deemed necessary.
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