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SUMMARY

This paper describes recent investigation and disposition of submitted Future Air Navigation System (FANS) problem reports (PRs) that are relevant to the ISPACG FIT.
1 INTRODUCTION

1.1 FANS stakeholders may submit PRs for investigation via the http://www.fans-cra.com/ website.
a) Airways Corporation of New Zealand (ACNZ) graciously hosts and maintains this website.

b) Stakeholders from multiple regions use this website, including the North Atlantic region (including certain areas of Europe and Canada); the South Pacific region; the North and Central Pacific region (except for the Fukuoka Flight Information Region [FIR]), and certain areas of the Asia region (including the South China Sea, Bay of Bengal, Indian Ocean, and Arabian Sea areas).
1.2 Between preparation of the previous FANS PR briefing for the FIT/24 meeting held in March 2017 and preparation of this FANS PR briefing, FANS stakeholders submitted 208 PRs via the website, of which 32 PRs (15%) occurred in the South Pacific region.
1.3 Figure 1 illustrates the number of PRs submitted per year starting in 2006.  The total number of PRs for 2018 is a linear projection based on the number of PRs submitted to date.
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Figure 1  FANS PRs Per Year
1.4 PR status definitions include the following:

· RAISED: The PR has been submitted by the originator but has not yet been processed by the DLMA.
· ACTIVE: The CRA has processed the PR and assigned it for investigation.
· OPEN: The PR investigation is complete but some form of correction is required before it can be closed.
· OPEN – FIX AVAILABLE: Corrective action has been implemented and a fix is available for installation.
· CLOSED AS DUPLICATE: The PR is closed because the problem is already tracked under another PR.
· CLOSED: Corrective action has been implemented.

1.5 PR type definitions include the following:

· TBA: To be assigned
· AIR: Avionics or flight crew issue
· AIR – Procedural: Flight crew issue
· AIR – Technical: Avionics issue
· GROUND: ATS unit system or air traffic controller issue

· GROUND – Procedural: Air traffic controller issue
· GROUND – Technical: ATS unit system issue
· NETWORK: Communication service provider or SATCOM service provider issue
· MULTIPLE: Multiple types of issues
· NONE: Report is a non-problem
2 DISCUSSION
2.1 The CRA has updated the status or progress of the following old PRs which are relevant to the ISPACG FIT:
a) 1198-MM, Rockwell Collins CMU “ack-n-toss”: OPEN / AIR-Technical.  This is the master PR for the problem of the Rockwell Collins CMU (ACARS router) potentially installed on 737, 747, 757, 767, and MD-11 airplanes to acknowledge receipt of a FANS uplink but then fail to deliver it to the FMC (FANS applications).  For the 747-8, Boeing has certified core software -202 that fixes this problem.  For the 767, Rockwell Collins is certifying core software -014 that fixes this problem.  For the 737, 747-400, 757, and MD-11, Boeing and Rockwell Collins are investigating certification opportunities.
b) 1215-SN, 777 sends many duplicate downlinks: OPEN / AIR – Technical.  This is the master PR for the problem of 777s sending many duplicate downlinks.  Boeing and Honeywell have determined the cause of this problem and are fixing it in BPV17B software that is expected to be certified and released in Q1 2019.
c) 1533-SN, 777 sends incorrect LEVEL [altitude] reports: OPEN / AIR – Technical.  This is the master PR for the problem of 777s sending false (early) LEVEL [altitude] reports.  Boeing and Honeywell have determined the cause of this problem and are fixing it in BPV17B software that is expected to be certified and released in Q1 2019.
d) 1999-MM, 777 false-positive duplicate UBI “ack-n-toss”: OPEN / AIR – Technical.  This is the master PR for the problem of 777s acknowledging receipt of but then intentionally discarding ACARS uplink blocks due to false-positive duplicate uplink block identifier (UBI) determination caused by an oversight in the ACARS air-ground protocol defined in ARINC Specification 618.  That specification has been updated to correct the oversight and Boeing and Honeywell are fixing the problem in BPV17B software that is expected to be certified and released in Q1 2019.
e) 2130-SH, 777 persistently sends CPDLC DR1s with dM64 containing the designator of a previous CDA: OPEN / AIR – Technical.  This is the master PR for 777s improperly refusing CPDLC CR1s by sending CPDLC DR1s with dM64 containing the designator of a previous CDA.  Boeing and Honeywell have determined the cause of this problem and are fixing it in BPV17B software that is expected to be certified and released in Q1 2019. 
f) 2328-MM, 787 CPDLC connection failures: OPEN / AIR – Technical.  This problem is due to a fault in 787 avionics software related to CPDLC connection management.  Boeing and Honeywell have fixed this problem in CMF BPV5 software that will be released in June 2018.
g) 2357-MM, dM40 parse error from a B789: OPEN / AIR – Technical.  A dM40 ASSIGNED ROUTE [routeclearance] downlink from an aircraft resulted in a parse error in the routeinformationadditional parameter.  Boeing and Honeywell have determined that this PR was caused by the navigation avionics (FMF) indicating an undefined ATWaltitudetolerance enumeration of 3 for step climbs to the communication avionics (CMF).  Boeing and Honeywell will fix this problem in FMF BPV4 software that is planned to be released in Q1 2019.
h) 2382-MM, Poor 787 SATCOM connectivity and performance: OPEN / AIR – Technical.  Boeing and Rockwell Collins are investigating 787 SATCOM connectivity and performance problems (“T-channel outages”) experienced by multiple operators. The problem occurs relatively rarely and is difficult to diagnose because it affects only larger downlinks (not uplinks or smaller downlinks, such as ACARS acknowledgements) and because reversions from SATCOM to HFDL dampens the effects for those aircraft operators which use HFDL.
2.2 The CRA has investigated the following significant new PRs which occurred in the South Pacific region:
a) 2395-MM, No Mach Number in CPDLC position report from B789: CLOSED / NONE.  The default value for speed in a CPDLC position report from a 787 (and a 777 as well) is the FMF’s Mach speed target, which on occasion simply is not present because the flight crew has chosen another speed mode.  In the case of this PR, evidently no FMF Mach speed target was present as the default value on the CPDLC position report display and the flight crew didn’t manually enter the Mach speed in the empty field (which isn’t mandatory because speed isn’t mandatory in a CPDLC position report).

b) 2490-MM, Inconsistent CSP reports of SSP outage: ACTIVE / NETWORK.  The DLMA is working with ARINC, SITA, and Inmarsat to address this PR.  Additionally, the ICAO North Atlantic (NAT) Technology and Interoperability Group (TIG) – the ISPACG FIT’s counterpart in that region – is convening a project team to address this issue.
c) 2491-MM, AFN failure: CLOSED / GROUND – Technical.  ACARS message log analysis indicates that the airplane intentionally ignored the FN_CAD because it had received another FN_CAD shortly before and had not yet closed the FN_CON that resulted from the first FN_CAD.  The CRA advised the ATS provider accordingly (different systems at the same ATS provider generated the two FN_CADs).
d) 2507-SH, Delayed CPDLC downlink, loss of ADS-C: ACTIVE / AIR – Technical.  Boeing is investigating this PR involving a B744.  Boeing’s present assessment is that the airplane’s ACARS router (CMU) restarted, which caused a loss of ACARS communications for more than 13 minutes.  This does not completely explain the evident problems, although Boeing’s investigation is hampered because the aircraft operator did not authorize one of the two primary CSPs to release the relevant ACARS message log to Boeing.
e) 2586-MM, Uplink incorrectly codes Non-Directional Beacon as navaid: OPEN / GROUND – Technical.  The ATS provider sent uM74 PROCEED DIRECT TO BRM, with the BRM NDB incorrectly encoded as a navaid (instead of as a fixname per RTCA DO-258A).  This caused the avionics to select an unintended BRM navaid that was well outside of the region.  A complicating factor (caused by a conflicting ATN CPDLC requirement) is that some aircraft expect NDBs to be encoded as navaids.  The CRA recommends that ATS providers which offer FANS service comply with RTCA DO-258A in this respect by encoding NDBs as fixnames in order to prevent events like the one described in this PR.  (In other words, the CRA believes that avionics not automatically loading a route clearance is preferable to avionics automatically loading an incorrect route clearance, as happened with this PR.)
2.3 The CRA has investigated the following significant new PRs which occurred outside the South Pacific region but which are relevant to the ISPACG FIT:
f) 2387-MM, 787 sends CPDLC DR1 with ‘empty’ dM64: OPEN / AIR – Technical.  This problem is due to a fault in 787 avionics software related to CPDLC connection management.  Boeing and Honeywell have fixed this problem in CMF BPV5 software that will be released in June 2018.
g) 2432-MM, Aircraft Lost Comms for Extended Period During SATCOM Switch whilst on RLAT Track: OPEN / AIR – Technical.  One of the issues reported in this PR is that the airplane (a 767) unexpectedly sent dM3 ROGER to Shanwick Oceanic with an unknown MRN.  Boeing has reproduced this problem, which can occur when the previous center sends uM160 END SERVICE when an open CPDLC dialogue exists.  In this case, Shannon sent uM169 [freetext] and then uM160 END SERVICE, each with the same timestamp.  Consequently, the flight crew was viewing the free-text uplink when the END SERVICE uplink was received but they had not yet responded to the free-text uplink.  When the flight crew did respond to the free-text uplink from Shannon, the avionics incorrectly sent it to Shanwick Oceanic.  Although Boeing needs to correct this problem (by ensuring that the free-text uplink is properly aborted upon receipt of the END SERVICE uplink), it recommends that ATS providers follow the ICAO GOLD Manual Section 4.2.4.2 guidance to avoid terminating CPDLC connections with open dialogues.
h) 2449-SH, 73 WILCOs received from B763: OPEN / AIR – Technical.  An avionics problem can occur on 757/767 when the ATS provider terminates a CPDLC connection when an open CPDLC dialogue exists.  In this case, the flight crew was viewing an uplink when uM160 END SERVICE was received.  Upon manually logging on to the next center, the avionics incorrectly and repeatedly began sending a response to the open uplink, instead of correctly aborting the open uplink.  Boeing and Honeywell have reproduced this problem in their avionics labs and determined the root cause.  A software fix is being considered for the in-development Pegasus II FMC.  In consideration of those operators who choose not to upgrade to the Pegasus II FMC, Boeing encourages ATS providers follow the ICAO GOLD Manual Section 4.2.4.2 guidance to avoid terminating CPDLC connections with open dialogues.  The DLMA has closed several other PRs as duplicates of this PR.
i) 2450-SH, WILCO Wrongly Sent to NDA instead of CDA: OPEN / AIR – Technical.  This scenario has been reproduced by Boeing and Honeywell.  The problem occurs when 747-400 avionics receive uM160 END SERVICE while displaying uM169 [freetext] to the flight crew.  The avionics erroneously do not abort the free-text uplink but instead allow the dM3 ROGER response to be addressed to the center that just became the CDA as a result of the END SERVICE.  This PR is similar to the 767 instance reported in PR 2432-MM.
j) 2458-SH, Unexplained When Are You Able message: OPEN / AIR – Technical.  This is the master PR for the 777 problem of re-displaying an old uplink from an earlier flight.  Boeing and Honeywell have determined the cause of this problem and are fixing it in BPV17B software that is expected to be certified and released in Q1 2019.

k) 2459-MM, Invalid ADS-C Timestamp: OPEN / AIR – Technical.  JCAB reported receiving an invalid ADS-C timestamp of 3,600 seconds in the basic group from a 787.  This problem was caused by a 787 ADS-C application software fault that causes it to incorrectly round the ADS-C timestamp to 3,600 seconds (instead of back to 0 seconds) when the current time is between 3,599.938 seconds and 3,599.999 seconds after the current hour.  Boeing and Honeywell will correct this problem in the next 787 CMF software release after CMF BPV5.
l) 2466-MM, Flight receives climb clearance from test facility while in Gander Oceanic airspace: CLOSED / AIR – Procedural.  ACARS message log analysis indicates that while in Shannon airspace the flight crew terminated the aircraft's CPDLC connection with Shannon, the flight crew performed a manual AFN log on to WIFS (Worldwide Integrated Flight Support Corporation, which offers a FANS test service), and WIFS established a CPDLC connection with the aircraft.  Further, while in Gander Oceanic airspace at FL400 the flight crew requested a climb clearance to FL430 from WIFS, WIFS provided the climb clearance to FL430, and the flight crew acted on the climb clearance by climbing from FL400 to FL430.  The DLMA closed this PR on the basis that the involved CSP terminated access by WIFS to the ACARS network.

m) 2481-MM, CPDLC problem: CLOSED / MULTIPLE.  The flight crew report and ACARS message log analysis indicate that 11 ATS (CPDLC and ADS-C) and AOC uplinks reached the ACARS (CMU) and FANS (FMC) avionics via Iridium up to six hours after they were originally sent, by which time the aircraft was operating as a different flight and the uplinks were no longer relevant, including a CPDLC climb clearance.  This is consistent with the flight crew's report that after cycling power to "locked up" SATCOM avionics (SDU) they rapidly received many uplinks, including a CPDLC climb clearance with which they complied.  The flight crew soon realized that the uplinks were intended for the previous flight, however, and contacted Oakland Oceanic via HF voice, which then terminated the CPDLC connection.  This PR was closed on the basis that [1] the aircraft operator applied a service bulletin to the SDU to prevent it from becoming “locked up” and [2] Iridium no longer queues CPDLC uplinks for longer than five minutes.  The CRA notes that this event was an occurrence of a known hazard (RTCA DO-306 “Undetected late or expired message”) with a defined but unused mitigation (ATS provider invocation of the CPDLC uplink message latency monitor).
n) 2492-MM, Climb clearance delivered late (~24 hours) to incorrect (next+1) flight: CLOSED AS DUPLICATE / NETWORK.  Iridium [1] received three uplinks (one CPDLC, one ADS-C, and one AOC) shortly before the aircraft switched from using Iridium SATCOM to using Inmarsat SATCOM; [2] queued the three uplinks while the aircraft was not using Iridium SATCOM; and [3] delivered the three uplinks to the aircraft when it began using Iridium SATCOM again nearly 24 hours later when it was operating as another flight.  Unlike PR 2481-MM, the flight crew did not comply with the CPDLC climb clearance because they suspected it was old.  Also unlike PR 2481-MM (which was partly due to an SATCOM avionics problem), there are no SATCOM avionics problems evident in this PR – aircraft switching between Inmarsat SATCOM and Iridium SATCOM (whether automatically or manually) will happen increasingly often as more aircraft equip with dual dissimilar SATCOM systems.  Again, the CRA notes that this event was an occurrence of a known hazard with a defined but unused mitigation.
The CRA has received the following less-significant new PRs which occurred in the South Pacific region:
o) 2391-SN, Incorrect predicted route next and next+1 position in on-demand response: CLOSED AS DUPLICATE / AIR – Technical.  This PR is assigned to Airbus.  Please refer to the Airbus PR briefing.
p) 2393-SN, Erroneous ADS-C estimate(s) from A332: CLOSED / AIR – Procedural.  This PR is assigned to Airbus.  Please refer to the Airbus PR briefing.
q) 2394-SN, Erroneous ADS-C estimate(s) from A332: CLOSED / AIR – Procedural.  This PR is assigned to Airbus.  Please refer to the Airbus PR briefing.
r) 2415-SH, Unacceptable performance via Iridium SATCOM RGS IGW1: ACTIVE / TBA.  This PR is assigned to Airbus.  Please refer to the Airbus PR briefing.
s) 2416-SH, Performance deterioration on A388 through March 2017: OPEN / AIR – Technical.  This PR is assigned to Airbus.  Please refer to the Airbus PR briefing.
t) 2419-MM, 'Invalid data' in uplinked route clearance: CLOSED / AIR – Technical.  Considering that the controller uplinked the same route clearance as requested by the flight crew, the uplinked route clearance should have loaded.  Boeing attempted to duplicate the reported problem in its 787 avionics lab without success; the avionics properly loaded the route clearance and several variations of it, both with and without the optional latitude/longitude coordinates and the altitude constraint at ELLAS.  (The first route clearance contained both the optional latitude/longitude coordinates and the altitude constraint at ELLAS, but the second route clearance contained neither.)  The CRA accordingly closed this PR, although it will reopen it if the problem recurs.
u) 2421-MM, Received N0-0.0, E0-0.0 in Predicted Route Group: ACTIVE / AIR – Technical.  This problem occurs with USAF KC-10 aircraft in the vicinity of Wake Island.  Rockwell Collins has been able to duplicate the problem in its avionics lab but has not yet determined the root cause.  USAF requested that Oakland Oceanic promptly notify them of any future occurrences.
v) 2431-MM, 8-minute error in ADS-C predicted estimate over 1-hour flight leg: OPEN / TBA.  This PR is assigned to Airbus.  Please refer to the Airbus PR briefing.
w) 2433-MM, Unable CPDLC with YBBB: CLOSED / NONE.  This PR is assigned to Airbus.  Please refer to the Airbus PR briefing.
x) 2448-SH, Uplink clearance not received by aircraft: CLOSED / TBA.  This PR is assigned to Airbus.  Please refer to the Airbus PR briefing.
y) 2509-MH, Possible "ack and toss" failure causes CPDLC transfer failure: CLOSED AS DUPLICATE / AIR – Technical.  This PR was closed as a duplicate of PR 1999-MM for the remaining known 777 ack-n-toss scenario.
z) 2513-SH, Unexpected WILCO: CLOSED AS DUPLICATE / AIR – Technical.  This PR is assigned to Airbus.  Please refer to the Airbus PR briefing. 
aa) 2514-SH, Delayed ADS-C reports and MAS failures observed with multiple aircraft via XXP: CLOSED / NETWORK.  ARINC reported that the delays and failures occurred during planned and announced Inmarsat maintenance activity: Inmarsat “would like to advise you of a planned upgrade on our secondary New York router.  This is part of our standard lifecycle management and is required to keep our technology platforms up to date.  During this activity the APNs with traffic terminating at the New York meet-me-point might notice short interruption to the service of a few seconds during the failover tests.”
ab) 2515-SH, CPDLC uplink not delivered to aircraft: CLOSED / TBA.  This PR is assigned to Airbus.  Please refer to the Airbus PR briefing.
ac) 2516-SH, CPDLC uplink not delivered to aircraft: CLOSED / TBA.  This PR is assigned to Airbus.  Please refer to the Airbus PR briefing.
ad) 2517-MH, CPDLC uplink not delivered to aircraft: CLOSED AS DUPLICATE / AIR-Technical.  This PR was closed as a duplicate of PR 1999-MM for the remaining known 777 ack-n-toss scenario.
ae) 2523-SH, Delayed reports - VHF/SATCOM transition / SATCOM spot beam?: ACTIVE / TBA.  This PR is assigned to Airbus.  Please refer to the Airbus PR briefing.
af) 2551-MM, Aircraft Display (or Print) Different: OPEN / AIR – Technical.  Boeing confirmed that 747-8 FMC BP3.1 software displays and prints [direction] in uM82 CLEARED TO DEVIATE UP TO [distance] [direction] OF ROUTE slightly differently (e.g., "RIGHT" for display and "R" for printing).  Boeing will consider modifying future (post-BP4) software to display and print uM82 (and other related messages) consistently.
ag) 2556-MM, Operator B752 performance below 95%: CLOSED / AIR – Technical.  Analysis of the data provided by the FAA indicates that the poor ASP is primarily due to five poorly performing aircraft (two in particular) combined with apparent VHF-to-SATCOM transition and VHF coverage edge issues in the Guam and Palau vicinity.  The aircraft operator subsequently requested the FAA to remove those aircraft (a sub-fleet within its B752 fleet) from the PBCS application process.

ah) 2560-SH, Aircraft sends 00:00:00 in predicted route group instead of correct estimate: CLOSED AS DUPLICATE / AIR – Technical.  This PR is assigned to Airbus.  Please refer to the Airbus PR briefing.
ai) 2562-MM, Delayed ADS-C reports received from multiple aircraft using Iridium: ACTIVE / TBA.  Iridium is investigating this PR for delayed ADS-C reports received from multiple aircraft using Iridium during specific time periods on 18 and 19 January 2018.
aj) 2574-SH, Error: end service with pending messages: ACTIVE / TBA.  This PR is assigned to Airbus.  Please refer to the Airbus PR briefing.
ak) 2575-SH, Error: end service with pending messages: ACTIVE / TBA.  This PR is assigned to Airbus.  Please refer to the Airbus PR briefing.
al) 2584-MM, Vulcan N650AF PHKO PTRO: CLOSED / AIR – Technical: The CRA closed this PR in favor of PR 2585-MM, which addresses the same problem.
am) 2585-MM, Vulcan G650 PTRO KLAX: CLOSED / AIR – Technical: The ATS provider successfully terminated its CPDLC connection with the airplane (in favor of a new current data authority), yet some time later the flight crew received several requests via HF voice to terminate the CPDLC connection.  Investigation of this PR revealed that the airplane experienced a sustained loss of SATCOM connectivity that prevented the ATS provider from receiving expected ADS-C reports.  The requests via HF voice appear to have been a miscommunication regarding CPDLC (instead of ADS-C) and the SATCOM avionics have since been fixed.
an) 2587-XX, Climb clearance not received by crew: ACTIVE / TBA: The CRA is assessing this PR.
ao) 2599-XX, Iridium performance deterioration via IGW1: The CRA is assessing this PR.
ap) 2600-XX, Unable to communicate via CPDLC and no ADS-C position reports received for almost 1 hour: The CRA is assessing this PR.

aq) 2601-SH, Delayed ADS-C and CPDLC messaging observed with multiple aircraft using Iridium: ACTIVE / TBA.  Iridium, ARINC, and SITA are investigating this PR.
3 ACTION BY THE MEETING

3.1 The CRA invites the ISPACG FIT to: 

a) 

note the content of this paper; and
b) 
promote expeditious resolution of ACTIVE and OPEN PRs.
