I-9‑2
VDL Mode 3 Manual – Implementation Aspects


- 2 –


	[image: image1.jpg]



	
International Civil Aviation Organization

WORKING PAPER
	ACP-WGM 10 WP-15
23/05/05



AERONAUTICAL COMMUNICATIONS PANEL (ACP)
WORKING GROUP M-10

Montreal, Canada 23 – 26 May 2005
	Agenda Item 4:
	Resolution of VDL Mode 3 amendment proposals


(Presented by: Rob Morgenstern)

Amendment Proposal

	Title:
	MASPS/MOPS Harmonization – Miscellaneous Items

	AP working paper number and date
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	Document(s) Affected:
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	Document Version:
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	Coordinator:
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	Category:
	MINOR

	Problem description:
	A number of issues were identified between MASPS RTCA DO-224A change 2 and the publication of the MOPS RTCA DO-271B.  These issues include Multiple radio operation, addition of 1V3D/1V2D for surface operations, expanded addressing, support for diversity site group operations.

	Background:
	[Validation Details]

During MOPS development, it was realized there was an issue when users might tune multiple radios into the same net.  Also, operational issues were raised with some surface locations having upwards of 200 aircraft (Chicago O’Hare).  Diversity site group issues were recognized during FAA ground system development.  

Validated by simulation and test.  OpNet simulations used for data operation under load.  MITRE, BCI/CIE, BAE, NEC, Rockwell-Collins and Honeywell equipment have been used in the testing.  Rockwell-Collins and Honeywell equipment should likely be certified by the end of the calendar year.  The R-C equipment will furthermore have an STC for equipage on 737-600/700/800.

	Backwards compatibility:
	There are interoperability issues for all system configurations but 4V and 3V1D due to the restructuring of the Message ID field for Poll Responses.  Also, the Supported Options message is a new step in the Net Entry process.  It should be noted that all known implementations comply with the proposed changes.

	Amendment Proposal:
	See attached for specific changes to Manual.

	WG-M Status:
	Proposed 5 Oct 04

Revised 14 Oct 04

Accepted 29 Oct 04


The following modifications are needed in the Manual on VDL Mode 3 Implementation Aspects to resolve protocol deficiencies and to harmonize the ICAO standards with the RTCA standards to which the avionics vendors have built and are certifying against.

ADVANCE \d70CHAPTER 9.  MISCELLANEOUS ITEMS


9.1    RANDOM NUMBER GENERATOR

Note.— See Appendix C of the Technical Provisions of this Manual.





















9.3    GROUND STATION USER LIST
9.3.1ADVANCE \r12In order to manage the interface between the VDL Mode 3 radio network and the ground network, the ground station maintains a list of current active users on each net. This list consists of a record of the unique relationship between an aircraft user’s 24-bit ICAO address, 2-bit Radio ID and its 8-bit Local ID. Since the radio access is controlled by the Local ID and network access is controlled by the ICAO address, a translation must sometimes be made at the interface. Since an airframe may have multiple radios, the Radio ID is used to determine the specific Local ID assigned to the unit from the ICAO address, which is only unique to the airframe.  For example, during an aircraft voice transmission, the identity of the speaker can be sent to the ground controller by translating the Local ID in the V/D header into the corresponding ICAO address. The ICAO address can, in turn, be translated into the aircraft’s call sign if that information is available to the ground network.

9.3.2ADVANCE \r12Whenever a user is added to or deleted from the user list, an appropriate message is sent to a higher-level protocol in the ground system. A user is added to the list during the net entry procedure whenever a ground radio successfully receives the first Poll Response message during net entry. A user is deleted from the list whenever the ground station receives a Leaving Net message or generates a Terminate Net message. A user can also be deleted from the list if it fails to respond to NL2 (default = 3) poll commands. This type of purging can either be automatic or manual, depending on the ground system implementation.

9.3.3ADVANCE \r12Note that the user list can also be used to avoid ambiguities that could arise if a user who is already in a net should try to re-enter it. (This could happen if a net entrant failed to receive a Reservation message immediately following the first Poll Response.) In that case, the “entrant” will be issued a new Local ID and the Radio ID will be incremented.  If it is a duplicative entry in the net, the old Local ID association will time out after NL2 polls are not answered.

9.4.1    Link establishment
9.4.1.1ADVANCE \r12The link establishment procedure consists of several steps. In the net initialization phase, the entrant must receive an uplink beacon twice in a row with consistent (correct) information in the Beacon 2 word before it can begin the net entry phase. Note that this word contains a GSC, which should virtually eliminate the possibility of entering a nearby net using the same frequency as the correct net.


9.4.3    Poll responses
A ground station may fail to correctly receive poll responses when they are commanded. This may be due to the fact that  the aircraft radio has left the net. After NL2 (default = three) consecutive missed poll responses, the ground radio will notify a higher-level protocol and the aircraft radio will be a candidate for purging.

9.4.4.2ADVANCE \r12There is a very small, but finite, chance that a Leaving Net message will be received erroneously.  The nine extra bits in the message are set to 0 to help identify when the message might be corrupted.  It may happen that the received message has an incorrect Local ID that corresponds to another user on the net. If this happens, the user will incorrectly be dropped from the net and deleted from the Ground Station User List. When it is dropped from the net, the user will stop receiving poll commands; however, it can re-enter the net using the procedures described in 9.4.5.

9.5.2ADVANCE \r12The first mechanism relies on the fact that the ground station has a validity window for downlink M channel messages which is the same size as the squelch window. Thus, if an aircraft entrant’s range is substantially beyond the sector size, its Net Entry Request will not be valid, and the ground will not respond. Thus, the aircraft radio will not be able to enter the net and will not be allowed to transmit Reservation Requests, V/D (data) messages, etc. Nevertheless, the aircraft radio could still attempt to transmit V/D (voice) messages using the dummy Aircraft ID (= 61).


9.6    BACK-UP GROUND SITES
9.6.1ADVANCE \r12For a variety of reasons, it may happen that the ground site that controls a particular user group will change abruptly. This might occur, for example, if there is a failure at a primary site which causes the ground infrastructure to switch to a back-up radio site. The validity window is now large enough to allow the site to change within a reasonable distance and timing to be maintained.  If the back-up site is sufficiently far from the primary site, the new beacon signals may appear (at some aircraft receivers) to be outside the -K(n+1)+1 to +1 symbol period validity window. Thus, the first such beacon will be declared invalid, and CTC1 and CTC2 will be incremented. (CTC3 will reset to 0.) However, if the next received beacon has the same time offset, it will be declared valid since the information (in this case the timing information) is the same.

9.6.2ADVANCE \r12Thus, whenever an aircraft radio receives two successive beacon signals with timing information which is substantially different from its previous information, the timing of the aircraft radio should be changed. This will allow the aircraft radio to quickly adapt to the new geometry with a minimal likelihood of false time adjustment. Note that by this same mechanism other information contained in the beacon, such as the Squelch Window parameter or the Configuration, can be changed.  
9.6.3ADVANCE \r12Recall to support diversity site group operations, the aircraft radio will utilize the validity window to determine whether timing should be updated, but will process the instructions from M uplink messages that have the appropriate GSC.
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