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Figure 7: GBAS CAT III-L1 SPR-level Model 
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Figure 14 Hz 002 – Fault tree for CFIT scenario 
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Figure 15 Hz 002 – Fault tree for MAC scenario 
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cockpit display (PFD/ND)” 
RNAV/RNP airborne system failure A/C_01 RNAV/RNP airborne system failure to follow the 

transition 
SR 090 “Normal Conditions” (RNAV system 
shall guide the aircraft in accordance with the 
published RNAV/RNP procedure) 

GBAS system Failure GBAS GS_01 GBAS Ground Station sends corrupted messages 
(correction, integrity data, FAS data, iono…) to the 
GBAS aircraft subsystem 

SR 155 “Normal Conditions” (FAS Data Block 
transmission in accordance with ICAO Annex 
10) 

SR 200 “Normal Conditions” (GBAS Ground 
Station SIS integrity and continuity in 
accordance with ICAO Annex 10) 

SR 205 “Normal Conditions” (Flight inspection 
in accordance with ICAO Doc 8071) 

 GBAS A/C _01 Integrity failure due to erroneous position 
computation by GBAS aircraft subsystem 

SR 175 “Normal Conditions” (GBAS airborne 
equipment compliance with last effective 
version of ETSO considering  RTCA MOPS 
DO-253C) 

 NAV DB_01 Integrity failure due to erroneous waypoints in Nav 
DB (inconsistency between FAS DB and 
FAF/MAPT waypoints) 

SR 091 “Normal Conditions” “(Nav data base 
produced and updated in accordance with 
EUROCAE ED-76/RTCA DO-200A” 
SR 092 “Normal Conditions” “(Nav data base 
used for the RNAV system compliant with IR 
OPS (or equivalent OPS regulation)) 

 
Table 23 Derivation of Mitigation/Safety Requiremen ts for Hazard 002 
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3.5.1.2 Hz 003Failure to follow the correct final a pproach path in GBAS 
CAT III 

During final approach, an aircraft deviates laterally or vertically from approach path. 

This hazard could lead to a CFIT accident, classified with a severity 1. 

Basic causes for such failure have been captured in the Hz 003 Fault Tree (See Figure 16). 

In this Fault tree for the Landing integrity risk (“Erroneous aircraft guidance during GBAS CAT III 
approach”), an “Independent OR” (IOR) is used. This gate is used because events leading to integrity 
risk are independents and then, individual elements leading to the integrity risk are not added all 
together but taken individually to fulfil the 1x10-9 per landing and not a more stringent objective. 
The independence of these individual elements is to be confirmed in the new 15.3.6 Task 33. 
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Figure 16 Hz 003 – Fault tree 
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Training (limit operationally such 
selection/deselection))” 

GBAS airborne subsystem 
continuity of service failure 

GBAS A/C _02 Unexpected loss of the GBAS aircraft subsystem SR 175 “Normal Conditions” (GBAS 
airborne equipment compliance with last 
effective version of ETSO considering  
RTCA MOPS DO-253C) 

A/C landing system continuity of 
service failure 

A/C_02 Unexpected loss of the A/C automatic landing system SR 180 “Normal conditions” (Automatic 
Landing System compliance with 
airworthiness requirements) 

Pilot fails to react in case of GBAS 
continuity of service failure 

FC_03 Pilot does not execute a missed approach during the 
approach whereas guidance is lost 

SR 185 “Normal Conditions” (Aircraft 
Operator approval in accordance with OPS 
regulation) 
 
Assumption A#155: Pilot executes a missed 
approach in such situation which permits a 
downgrading of the Event Criticality  

 
Table 24 Derivation of Mitigation/Safety Requiremen ts for Hazard 003 
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3.5.1.3 Hz 004 – Failure to maintain spacing betwee n aircraft within the 
same final approach for optimised operations conduc ted in mixed 
GBAS/ILS equipage operations during CAT III approac h 

 

During Final Approach, if this hazard occurs, the risk is that preceding landing is still in ILS CSA 
leading to A/C deviation or signal fluctuation during ILS approach. This could lead to 2 accidents 
scenarios: 

• A CFIT scenario, classified with a severity 2b, if aircraft deviates from the approach path 

• A Runway Excursion (RE) scenario, classified with a severity 2b, if aircraft deviates from the 
runway centerline. 

Two fault trees have been developed (1 for CFIT and 1 for RE). Causes are the same but some 
mitigation means are different. 

 

Basic causes for such failure have been captured in the Hz 004 Fault Trees (See Figure 17  and 
Figure 18). 
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Figure 17 Hz 004 – Fault tree for CFIT scenario 
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Figure 18 Hz 004 – Fault tree for RE scenario 
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Landed A/C in S.A generates a 
significant ILS disturbance 

OTH_02 Landed A/C in S.A generates a significant ILS 
disturbance 

No SR 

Assumption A#180: It is assumed that A/C in the 
sensitive area generates disturbances therefore 
no downgrading of the Event Criticality 

Table 25 Derivation of Mitigation/Safety Requiremen ts for Hazard 004 
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3.5.1.4 Hz 005 - Failure to maintain the separation  between aircraft on 
adjacent CAT III approach operations 

When considering parallel approach operation, one of the two aircraft deviates laterally of the 
approach path during final approach leading to possible loss of separation between aircraft. 

This hazard could lead to a Mid Air Collision accident, classified with a severity 4a (Tactical conflict). 

Basic causes for such failure have been captured in the Hz 005 Fault Trees (See Figure 19). 
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Figure 19 Hz 005 – Fault tree 
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New SR 860: “FAS plausibility check by the 
Ground Station” 

SR 200 “Normal Conditions” (GBAS Ground 
Station SIS integrity and continuity in 
accordance with ICAO Annex 10) 

SR 205 “Normal Conditions” (Flight inspection 
in accordance with ICAO Doc 8071) 

 MAINT_01 Integrity failure due to maintenance actions New SR 800 “Maintenance Service Level B 
preventing integrity failure” 
New SR 810 “Definition of procedures and 
training corresponding to Service Level B” 

 LOCA_01 Integrity failure due to erroneous LOCA 
management 

New SR 815 “Training on GBAS area (LOCA) 
for maintenance personnel” 
New SR 820 “Training on GBAS area (LOCA) 
for Tower Controller if LOCA has an impact on 
operations” 
See A#0071 and Appendix G 

Pilot doesn’t detect the lateral 
deviation 

FC_02 Pilot doesn’t detect the erroneous guidance in 
LVO during the operation 

Assumption A#150: It is assumed that pilot 
cannot detect the deviation in such situation 
therefore no downgrading of the Event 
Criticality 

GBAS Ground Station continuity of 
service failure 

GBAS GS_02 Loss of the GBAS Ground Station or loss of 
GBAS signal message 

SR 155 “Normal Conditions” (FAS Data Block 
transmission in accordance with ICAO Annex 
10) 

SR 200 “Normal Conditions” (GBAS Ground 
Station SIS integrity and continuity in 
accordance with ICAO Annex 10) 

SR 205 “Normal Conditions” (Flight inspection 
in accordance with ICAO Doc 8071) 

 MAINT_02 Continuity of service failure due to maintenance 
actions 

New SR 805 “Maintenance Service Level A 
preventing continuity of service failure” 
New SR 810 “Definition of procedures and 
training corresponding to Service Level A” 
See A#0071 and Appendix G 

 ATC_02 ATC deselects active approach New SR 825 “ATCO Procedure and Training 
(limit operationally such 
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3.5.1.5 Hz 006 - Failure to land in the prescribed touch-down zone in 
GBAS CAT III approach 

In this hazard which occurs during landing, the failure could be: 

• a lateral deviation. In this case, the A/C could land to the right or to the left of the prescribed 
zone leading to a runway veer-off. 

• or, a longitudinal deviation. In this case, the A/C could land after the prescribed zone leading 
to a runway overrun  

This hazard could lead to a Runway Excursion (RE) accident, classified with a severity 1. 

 

Note: if the aircraft lands before the prescribed zone, this leads to a CFIT accident and this is 
addressed by hazard 3. 

 

Basic causes for such failure have been captured in the Hz 006 Fault Trees (See Figure 20). 

In this Fault tree for the Landing integrity risk (“Erroneous aircraft guidance during GBAS CAT III 
landing”), an “Independent OR” (IOR) is used. This gate can be used because events leading to 
integrity risk are independents and then, individual elements leading to the integrity risk are not added 
all together but taken individually to fulfil the 1x10-9 per landing and not a more stringent objective. 
The independence of these individual elements is to be confirmed in the new 15.3.6 Task 33. 
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Figure 20 Hz 006 – Fault tree 
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downgrading of the Event Criticality 
Table 27 Derivation of Mitigation/Safety Requiremen ts for Hazard 006 
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3.5.1.6 Hz 007 - Failure to maintain the A/C on the  runway centreline 
during the CAT III GBAS landing rollout 

In case of failure to maintain the A/C on the runway centreline, this could lead to a runway veer-off 
during the rollout. 

This hazard could lead to a Runway Excursion (RE) accident, classified with a severity 2b. 

 

Basic causes for such failure have been captured in the Hz 007 Fault Trees (See Figure 21). 

In this Fault tree for the Landing integrity risk (“Erroneous aircraft guidance during GBAS CAT III 
rollout”), an “Independent OR” (IOR) is used. This gate is used because events leading to integrity 
risk are independents and then, individual elements leading to the integrity risk are not added all 
together but taken individually to fulfil the 1x10-9 per landing and not a more stringent objective. 
The independence of these individual elements is to be confirmed in the new 15.3.6 Task 33. 

 



Project ID 15.03.06 
D22 - OFA 01.01.01 GBAS CAT III L1 Safety Assessmen t Report   Edition: 00.01.00 

 
131 of 221 

 

  

Figure 21 Hz 007 – Fault tree 
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3.5.1.7 Hz 008 - Failure to maintain aircraft longi tudinal spacing on the 
runway during CAT III approaches in optimised opera tions 

 

In case of failure to maintain the A/C on the runway centreline, this could lead to situations: 

•Infringement with another landing aircraft if A/C is landing too close to the preceding landing 

•Infringement with a departing aircraft if the departing aircraft is still on the runway when the A/C 
is approaching the runway. 

This hazard could lead to a Runway conflict classified with a severity 3. 

 

Basic causes for such failure have been captured in the Hz 008 Fault Trees (See Figure 22). 
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Figure 22 Hz 008 – Fault tree 
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3.5.1.8 Hz 020 - Failure to maintain the A/C on the  runway centreline 
during the Guided Take-Off in LVC based on GBAS 

In case of failure to maintain the A/C on the runway centreline, this could lead to a runway veer-off 
during the rollout. 

This hazard could lead to a Runway Excursion (RE) accident, classified with a severity 2b. 

 

Basic causes for such failure have been captured in the Hz 020 Fault Trees (See Figure 23). 

In this Fault tree for the Landing integrity risk (“Erroneous aircraft guidance during GBAS CAT III 
rollout”), an “Independent OR” (IOR) is used. This gate is used because events leading to integrity 
risk are independents and then, individual elements leading to the integrity risk are not added all 
together but taken individually to fulfil the 1x10-9 per landing and not a more stringent objective. 
The independence of these individual elements is to be confirmed in the new 15.3.6 Task 33. 
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Figure 23 Hz 020 – Fault tree 
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continuity of service failure system 
Pilot reaction FC_14 No abortion of the Guided Take-off over by the pilot SR 440 “Normal Conditions” (Abortion of the 

take-off if excessive deviation is detected) 
Assumption A#175: Pilot abortion of the take-
Off in such situation permits a downgrading of 
the Event Criticality 

 
Table 30 Derivation of Mitigation/Safety Requiremen ts for Hazard 020 
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3.5.1.9 Hz 021 – Failure to maintain the A/C on the  runway centreline 
during the Guided Take-Off in LVC based on ILS in m ixed 
GBAS/ILS equipage operations 

 

During Guided Take-Off, if this hazard occurs, the risk is that preceding landing or another departing 
is still in ILS CSA leading to A/C deviation or signal fluctuation during ILS Guided Take-Off. This could 
lead to a Runway Excursion (RE) scenario, classified with a severity 2b. 

 

Basic causes for such failure have been captured in the Hz 021 Fault Trees (See Figure 24 ). 
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Figure 24 Hz 021 – Fault tree 
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3.5.1.10 Hz 022 – Failure to maintain aircraft long itudinal spacing on the 
runway during Guided Take-Off in LVC 

In case of failure to maintain the A/C on the runway centreline, this could lead to infringement with 
another departure aircraft or with landing aircraft. 

 

This hazard could lead to a Runway conflict classified with a severity 3. 

 

Basic causes for such failure have been captured in the Hz 022 Fault Trees (See Figure 25). 
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Figure 25 Hz 022 – Fault tree 
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3.7 Realism of the SPR-level Design 

3.7.1 Achievability of Safety Requirements  

3.7.1.1 Safety Requirement (Functionality & perform ance) 
The vast majority of safety requirements are capable of being satisfied in a typical implementation 
because they are relying on either existing standards or on procedures similar to current operations in 
LVP. Indeed they are relying on compliance with ICAO SARPS (+ proposed amendment), 
RTCA/EUROCAE Standard, PANS-ATM, PANS-OPS for ANSP/GBAS ground station supplier or 
EASA documents (ETSO, CS AWO, IR OPS,…) for airframer/Aircraft operators. It is important to note 
that these requirements will be an input to the regulatory support task of Project 15.3.6. This should 
permit to determine that GAST-D specificities are fully addressed by the new regulation scheme.  

Furthermore, the SESAR project15.3.6 provides elements for technical validation of GBAS CAT II/III 
L1 referred to as “system validation”: 

•This covers ground & airborne elements (through cooperation with P9.12 for the airborne part) 
•System validation carried out by ANSPs with Pre-industrial prototypes (Thales, IndraNavia) 

implemented on Airports (Toulouse/Blagnac, Frankfurt) 
•provide results with pre-industrial prototypes in realistic deployment scenarios (V3)  

Several Validation Exercises are relevant for this activity: 
•  15.03.06-VP-236 - Thales (Ground PT1) integrated on Toulouse Airport (site1) 
•  15.03.06-VP-637 (Phase 1) and -VP-644 (Phase 2)-:  NATMIG (Ground PT2)) integrated on 

Frankfurt Airport (site2)). 

System Validation Reports for each above validation exercise are not yet available. These reports will 
summarize the signal in space and performance verification of the two independently developed 
GAST-D compliant ground station prototypes at the installation sites and they will provide verification 
results on a system level (ground and airborne part). These reports will contain synthetic results with 
strongly referring for the airborne part to the 9.12 Technical validation reports for the autoland 
demonstration with GAST-D.  

It is however recalled that the GBAS CAT III operational safety assessment is based on the 
assumptions that ground and aircraft subsystems are compliant with ICAO SARPS [20] and the 
proposed SARPS amendment [21]. 

3.7.1.2 Safety Requirement (Integrity/Reliability) 
The achievability of the failure-case safety requirements is less obvious but they are relying on 
continuity and integrity requirements similar to ILS which are well known by ANSP and GBAS ground 
Station supplier. For the airborne part, Project 9.12 conducted autoland simulation and failure mode 
simulation. 

 

3.7.1.3 Assumptions and Issues 
Most of assumptions have been validated and therefore are capable of being satisfied in a typical 
implementation. The main assumption not validated yet is relative to the GBAS CAT III obstacle 
clearance and should be addressed at the ICAO level (IFPP) to confirm that GBAS CAT III obstacle 
clearance is identical to ILS CAT III 

No conclusion was reached for the phraseology to be used for GBAS approach (GBAS or GLS) 
during the safety assessment and during the 6.8.5 Validation Exercise VP 563. One safety Issue and 
one safety recommendation are related to this problem. The VP 563 Validation exercise results 
indicate that the phraseology was not applied homogeneously throughout the simulation by all 
controllers. These results were backed up by debriefing results: When using the phraseology “GLS” 
controllers did not agree on the acceptability in fact they were in favour of the “GBAS phraseology”. 
The proposed phraseology was discussed deeply in the debriefings both by controllers and pilots. The 
result of this discussion reveals that a more distinct difference of the phraseology compared to ILS 
would be appreciated in order to avoid misunderstandings 
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3.7.2 “Testability” of Safety Requirements 
Most of the safety requirements are verifiable by direct means which could be flight procedure 
validation procedure/process, validation report, training certificate, procedure designer software tool 
approval, etc.. 

For some safety requirements, verification should rely on an appropriate assurance process to be 
implemented. This is particularly true for the procedure design and procedure publication. In such 
case the principle of the quality assurance process described in the ICAO Doc 9906 and the quality of 
aeronautical data of the Regulation (EU) N° 73/2010 should help the relevant actors to demonstrate 
their compliance against these safety requirements. 

 

3.8  Validation & Verification of the Safe Design a t SPR Level 
A safety team encompassing ANSP, Airframer, and GBAS Ground Station supplier have conducted 
this operational safety assessment.  

The first step was the validation of the SPR level model then safety requirements have been derived 
in normal, abnormal and failure conditions to satisfy the Safety Objectives derived at OSED level (see 
Chapter 2).  

Several Webex have been organised and minutes of these discussions can be found in the SESAR 
extranet ( P15.3.6 � folder Execution -> D22). 

A PSSA workshop was organised in May 2014 with the support of operational people including 
controllers and pilots. PSSA supporting material and conclusion can be found in the SESAR extranet( 
P15.3.6 � folder Execution -> D22). 

Several Validation exercises have been conducted as already discussed in Section 3.3.4 

Appendix B provides the consolidated list of Safety Requirements. 

Appendix C provides the consolidated list of Safety Assumptions, Issues, Recommendations, 
limitations and validation items. 
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4 Conclusion 
This document contains the Specimen Safety Assessment for a typical application of the 
OFA01.01.01 (LVPs using GBAS) relative to GBAS CAT II-III operations based on single GPS 
frequency (L1) known as GAST-D (GBAS Approach Service Type D). The applicable Operational 
Improvement is AO-0505-A. 

This operational safety assessment addresses both CAT III approach & landing operations and 
Guided Take-Off in Low Visibility Conditions. 

 This assessment was conducted considering the operational change (optimised operations) 
described in the GBAS CAT II/III Functional Description Report/OSED (06.08.05 D11) and the 
technical change described in the GBAS CONOPS including CAT II/III specificities (15.03.06 D20).  

This operational safety assessment does not address GBAS CAT II approach operations because 
there is no ICAO GAST-D requirements specific to CAT II. Furthermore GBAS CAT III approach and 
landing operations are considered to be more challenging and demanding than CAT II operations. 

This operational safety assessment started by the identification of Safety Criteria describing what is 
acceptably safe for the operational concept supported by GAST-D. Then Safety Objectives were 
derived at operational level (OSED) to satisfy the Safety criteria in normal, abnormal and failure 
conditions. Finally when the high-level design architecture supporting the operational level was 
defined, Safety Requirements in normal/abnormal conditions and considering failure aspects were 
derived to satisfy the Safety Objectives. Safety Requirements were determined though the success 
and the failure approach as described by the SESAR Safety reference Material (SRM) developed by 
Project 16.06.01. 

During this iterative process, safety validation objectives have been identified and have been 
addressed during Validation Exercises. 

The report presents the assurance that the Safety Requirements for the V1-V3 phases are complete, 
correct and realistic.  

Furthermore, assumptions, issues, recommendations and limitations have been identified during the 
safety assessment.  

• The main assumption not validated yet is relative to the GBAS CAT III obstacle clearance and 
should be addressed at the ICAO level (IFPP) to confirm that GBAS CAT III obstacle clearance is 
identical to ILS CAT III. 

• The safety issue which remains open is relative to the phraseology to be used during GBAS 
operation (GBAS or GLS) and this issue shall be addressed at ICAO level. 

• Several recommendations remains open in particular the one associated to naming and 
phraseology used for GBAS which recommends consistency between radiotelephony 
communications, charting information, ATC displayed information and flight deck indication. 

It should be noted that this safety assessment will be revisited considering the new task T33 of 
SESAR Project 15.03.06. 
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[ FCRW] [CAT III APP] controller  the  type of approach that she/he intent to conduct 
when both GBAS and ILS approach are available at the 
destination aerodrome 

SR 050 

[ FCRW] [CAT III APP] 

The Flight Crew shall select/tune the GBAS final approach in 
accordance with the published procedure as soon as she/he has 
received the approach clearance 

SO#0015 

SR 055 

[ FCRW] [CAT III APP 
and Guided T/O] 

The Flight Crew shall check that the GBAS station is correctly 
tuned by cross-checking the charted GBAS ID ( Reference Path 
Indicator (RPI)) with the GBAS ID (RPI) displayed in the cockpit 

SO#0015 

SO#0200 

 

SR 060 

[ FCRW] [CAT III APP 
and Guided T/O] 

The Flight Crew shall check the aircraft GBAS CAT III capability 
before starting the GBAS approach 

SO#0015 

SO#0200 

SR 065 

[ APP ATCO] [CAT III 
APP] 

The Approach controller shall provide to the flight crew the 
clearance for the final interception by specifying  the type of 
landing aid (“cleared for GBAS approach”) 

SO#0015 

SR 070 

[ GAST-D A/C] [CAT III 
APP] 

The GAST-D aircraft subsystem shall intercept the GBAS final 
approach course in accordance with the published approach chart 

SO#0015 

SR 075 

[ FCRW] [CAT III APP] 

The Flight Crew shall inform the Approach Controller when she/he 
is established on the GBAS final approach course (“established 
GBAS approach”). 

SO#0015 

SR 080 

[ GAST-D A/C] [CAT III 
APP] 

The GAST-D aircraft subsystem shall intercept the GBAS vertical 
path in accordance with the published approach chart 

SO#0015 

SR 085 

[ APP ATCO] [CAT III 
APP] 

The Approach Controller shall clear the aircraft to the GBAS 
approach by specifying  the RNAV transition  to be respected 
when required 

SO#0020 

SR 090 

[ RNAV Sys] [CAT III 
APP] 

The RNAV system shall guide the aircraft in accordance with the 
published  RNAV transition until the GAST-D aircraft subsystem 
intercepts the GBAS final approach course 

SO#0020 

SR 091 

[ Nav DB integrator & 
packer] [CAT III APP] 

The processes of producing and updating the RNAV system 
navigation data base shall meet the standards specified in 
EUROCAE ED-76/RTCA DO-200A (e.g. Letter Of Acceptance or 
equivalent process). In particular, the navigation data base shall 
contain electronic navigation data with an adequate level of 
accuracy and integrity to ensure proper transition to the GBAS 
final approach segment. 

SO#0020 

SR 092 

[ Air Operator] [CAT III 
APP] 

The Aircraft Operator shall use a navigation data base for the 
RNAV system which satisfies the requirements of the IR OPS (or 
equivalent OPS regulation) in order to meet standards of integrity 
that are adequate for the intended use of the electronic navigation 
data 

SO#0020 

SR 095 

[ APP ATCO] [CAT III 
APP] 

The Approach Controller shall provide radar vectors to the Flight 
Crew to intercept the GBAS final approach course when such 
interception is used 

SO#0025 
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SR 100 

[ FCRW] [CAT III APP] 

The Flight Crew shall verify that glideslope capture is made at the 
altitude depicted on the chart.   

SO#0030 

SR 110 

[ APP ATCO] [CAT III 
APP] 

When radar vectoring is used for the approach interception, the 
Approach Controller shall provide instructions to Flight Crew 
allowing the aircraft to be aligned on the final approach course at 
least 2Nm before FAP 

SO#0035 

SR 111 

[ APP ATCO] [CAT III 
APP] 

When radar vectoring is used for the approach interception, the 
Approach Controller shall provide instructions to Flight Crew 
allowing the aircraft to intercept the GBAS final approach course 
with an angle lower than 45º. 

SO#0035 

SR 115 

[ Procedure Design] 
[CAT III APP] 

The intermediate approach segment of the GBAS procedure shall 
be aligned with the final approach course and its segment length 
shall be sufficient to permit the aircraft to stabilize and establish 
on the final approach course prior to intercepting the glide path 

SO#0035 

SR 120 

[ GAST-D A/C] [CAT III 
APP] 

The aircraft shall be established on the GBAS final approach 
course at a distance from the FAP sufficient  to prevent GBAS 
glideslope capture from above 

SO#0035 

SR 125 

[ FCRW] [CAT III APP] 

The Flight crew shall conduct CDO in accordance with instructions 
and/or limitations specified  on the relevant arrival chart for a 
smooth capture the GBAS glideslope at the altitude depicted on 
the chart 

SO#0040 

SR 130 

[ APP ATCO] [CAT III 
APP] 

The Approach Controller shall not provide radar vectoring 
instructions to aircraft during optimised CDO if aircraft does not 
support this capability 

SO#0040 

SR 135 

[ Procedure Design] 
[CAT III APP] 

The terrain, obstacle and aerodrome data used in the design of 
the GBAS CAT III approach procedure shall comply with the 
appropriate data quality requirements of ICAO Annex 14 and 15 
and respect the European Regulation N°73/2010 on the quality of 
aeronautical data/information. 

SO#0045 

SO#0165 

 

SR 140 

[ Procedure Design] 
[CAT III APP] 

The GBAS CAT III procedure shall be designed in accordance 
with PANS OPS criteria relative to ILS CAT III 

 

SO#045 

SO#0165  

See A#0035 

SR 145 

[ Procedure Design] 
[CAT III APP] 

The design and validation of the GBAS CAT III procedure shall be 
made in accordance with the Instrument Flight Procedure process 
specified in ICAO Doc 9906 

SO#0045 

SO#0165 

 

SR 155 

[ GAST-D GS] [CAT III 
APP and Guided T/O] 

The GBAS CAT III final approach segment shall be defined by a 
FAS data block transmitted by the GAST-D Ground Subsystem to 
the GAST-D Aircraft Subsystem in accordance with ICAO annex 
10 SARPS amended as per ICAO GBAS CAT II-III Development 
Baseline SARPS proposal dated 28 May 2010 

SO#0050 

SO#0200 

SR 156 

[ Procedure designer] 
[CAT III APP and 
Guided T/O] 

GBAS FAS data shall be produced by the procedure design tool in 
an electronic format in accordance with the FAS file format 
described in EUROCAE ED-114A Appendix M 

SO#0050 

SO#0200 

SR 157 The GBAS Ground Subsystem shall implement capability to load SO#0050 
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[ GAST-D GS] [CAT III 
APP and Guided T/O] 

the appropriate FAS data file delivered by the procedure design in 
accordance with EUROCAE ED-114A Appendix M 

SO#0200 

SR 160 

[ AIS provider] [CAT III 
APP] 

The “Radio navigation and landing aids” AIP section shall include 
the following GBAS information for each airport: Type of aids: 
GBAS; magnetic variation; GBAS ID (Reference Path Indicator); 
channel number; hours of operations and the relevant 
geographical coordinates 

SO#0045 

SR 165 

[ AIS provider] [CAT III 
APP] 

The GBAS CAT III approach procedure shall be published in the 
state AIP in accordance with ICAO Annex 4  and be identified with 
the title “GLS RWY xx” 

SO#0045 

SR 170 

[ AIS provider] [CAT III 
APP] 

The promulgation of the GBAS CAT III approach procedure shall 
comply with the appropriate data quality requirements of ICAO 
Annex 15 and respect the European Regulation N°73/2010 on the 
quality of aeronautical data/information. 

SO#0045 

SR 175 

[ GAST-D A/C] [CAT III 
APP and Guided T/O] 

The GAST-D aircraft subsystem shall be compliant with RTCA DO 
253C complemented by 9.12 D07 “Specification Definition for 
mainline aircraft” and 9.12 D16 “Specification Definition for 
business aircraft”  and be reflected in the last effective version of 
the Ground Based Augmentation System Positioning and 
Navigation Equipment ETSOs  

Normal: 
SO#0050 
SO#0060 
SO#0075 
SO#0080 
SO#0085 
SO#0200 
Abnormal: 
SO#0300 
SO#0305 
SO#0310 
SO#0400 

SR 180 

[ GAST-D A/C; Flight 
Control] [CAT III APP] 

The aircraft automatic landing system supported by GAST-D shall 
be approved in accordance with the applicable airworthiness  
EASA regulation (CS 25 airworthiness requirements and CS AWO 
Subpart 1 and 3 amended to consider GAST-D noise model) or 
equivalent airworthiness regulation (e.g. FAA AC120-XLS). 

SO#0050 

SO#0060 

SO#0075 

SO#0080 

SO#0085 

SR 185 

[ Air Operator] [CAT III 
APP and Guided T/O] 

The Aircraft Operator shall be approved for GBAS CAT III 
operations in accordance with IR OPS (EU965/2012) Part SPA 
(LVO) or equivalent OPS regulation (E.g. FAA) 

SO#0050 
SO#0060 
SO#0075 
SO#0080 
SO#0085 
SO#0200 

SR 187 

[ FCRW] [CAT III APP] 

Flight crew shall make an altitude/distance check during GBAS 
approach between 5 Nm to 3 Nm before the threshold 

SO#0050 

SR 190 

[TWR SUP] [CAT III 
APP and Guided T/O] 

The Tower Supervisor shall inform the Tower Controller that 
optimised and mixed GBAS/ILS operation in LVP are effective on 
the current runway in use. 

SO#0055 

SR 195 

[ TWR ATCO] [CAT III 
APP and Guided T/O] 

In mixed GBAS/ILS equipage operations, the Tower Controller 
shall instruct mobiles on the ground to prevent infringement of ILS 
CAT III critical and sensitive areas during CAT III ILS landing or 
ILS guided take-off 

SO#0055 

SR 200 

[ GAST-D GS] [CAT III 
APP and Guided T/O] 

The GAST-D Ground Subsystem shall be compliant with ICAO 
Annex 10 SARPS amended as per ICAO GBAS CAT II-III 
Development Baseline SARPS proposal dated 28 May 2010 

Normal: 
SO#0060 
SO#0075 
SO#0080 
SO#0085 
SO#0200 
Abnormal: 
SO#0300 
SO#0305 
SO#0310 
SO#0320 
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SO#0325 
SO#0400 
SO#0405 

SR 205 

[ Flight Inspection] [CAT 
III APP] 

GBAS CAT III Flight Inspection shall be conducted in accordance 
with ICAO Doc 8071 VOL 2 to confirm ability of the GAST-D 
Ground Subsystem to support GBAS CAT III operations 

SO#0060 
SO#0075 
SO#0080 
SO#0085 

SR 210 

[ GAST-D GS] [CAT III 
APP and Guided T/O] 

GAST-D Ground Subsystem siting shall be carried out in 
accordance with EUROCAE ED 114 as amended by 15.3.6 D4 
requirements (Ground architecture and airport installation) 

SO#0060 
SO#0075 
SO#0080 
SO#0085 
SO#0200 

SR 225 

[ ATC OPS Status] 
[CAT III APP] 

For mixed GBAS/ILS equipage operations, the aircraft spacing 
between GBAS –ILS pair shall be established for each operational 
runway considering that GBAS landed aircraft must have vacated 
the ILS CAT III sensitive area before the ILS landing aircraft 
reaches a point at 2Nm from the threshold 

SO#0070 

SR 230 

[ APP & TWR ATCO] 
[CAT III APP] 

The Approach and Tower Controller shall provide appropriate 
aircraft spacing for the considered aircraft pair which could be 
either GBAS-ILS or GBAS-GBAS or ILS-GBAS pair. 

SO#0070 

SO#0072 

SR 235 

[ ATC OPS Status] 
[CAT III APP] 

For optimised operations in LVP, the reduced aircraft spacing in 
front of a GBAS landing shall be established for each runway 
considering the ILS CAT III sensitive area suppression and the 
required Runway Occupancy Time (ROT) in Low Visibility 
Conditions 

SO#0072 

SR 245 

[TWR ATCO] [CAT III 
APP] 

Tower Controller shall provide to the Flight Crew the landing 
clearance when there is reasonable assurance that separation 
between the landing aircraft and the other aircraft on the runway 
(preceding landing or departure) will exist when the landing 
aircraft crosses the runway threshold. 

SO#0090 

SR 250 

[TWR ATCO] [CAT III 
APP] 

In LVP optimised operations and for GBAS landing, the Tower 
Controller shall provide to the Flight Crew the landing clearance 
when the preceding landing (GBAS or ILS) is clear of the Landing 
Clearance Line. 

SO#0095 

SR 255 

[TWR ATCO] [CAT III 
APP] 

In LVP optimised operations and for GBAS landing, the Tower 
Controller shall provide to the Flight Crew the landing clearance 
by 1nm from the threshold at the latest. 

SO#0095 

SO#0125 

SO#0130 

SR 260 

[TWR ATCO] [CAT III 
APP] 

In LVP optimised operations and for ILS landing, the Tower 
Controller shall provide to the Flight Crew the landing clearance 
by 2nm from the threshold at the latest. 

SO#0095 

SR 265 

[TWR ATCO] [CAT III 
APP]  

SR modified (initially 
referring to CAT I 
holding position) 

In GBAS only operation for CAT III, Tower controller shall verify 
that departing aircraft hold at the CAT III holding position   

SO#0100 
SO#0135 
SO#0140 
 

SR 270 

[TWR ATCO] [CAT III 
APP] 

In mixed GBAS/ILS equipage operation for CAT III, Tower 
controller shall verify that departing aircraft hold at the CAT III 
holding position whatever the actually flown approach (GBAS or 
ILS) 

SO#0100 

SO#0140 
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SR 275 

[FCRW] [CAT III APP] 

The aircraft shall vacate the runway, as fast as possible, at a 
specific runway exit point when required by the Tower Controller 
and if accepted by the Flight Crew 

SO#0105 

Hz 004; Hz 
008 & Hz 021 

SR 280 

[TWR ATCO] [CAT III 
APP] 

In LVP optimised operations with mixed GBAS/ILS equipage and 
during an ILS landing, the Tower controller shall request the flight 
crew of the preceding landing to report when she/he has passed 
the CAT III Line if doubt exists on the exact location of the aircraft 
on the ground 

SO#0110 

SR 285 

[TWR ATCO] [CAT III 
APP] 

During a GBAS CAT III landing in optimised operation, the Tower 
controller shall request the flight crew of the preceding landing to 
report when she/he has passed the CAT I Line if doubt exists on 
the exact location of the aircraft on the ground 

SO#0110 

SR 290 

[FCRW] [CAT III APP] 

In LVP optimised operations and when required by the Tower 
controller, the flight crew shall report to the controller that the 
runway is vacated when the entire aircraft has passed a point 
which is the CAT I line during a GBAS landing or the CAT III line 
during an ILS landing. 

SO#0110 

SR 295 

[Rwy Safety Net] [CAT 
III APP] 

In LVP optimised operations with mixed GBAS/ILS equipage and 
during an ILS CAT III landing, the Runway safety Net,  if fitted, 
shall alert the Tower Controller when a mobile is inside the ILS 
CAT III Critical and Sensitive Area (CSA) 

SO#0120 

SR 300 

[Rwy Safety Net] [CAT 
III APP] 

During a GBAS CAT III landing in optimised operation, the 
Runway safety Net, if fitted, shall not alert the Tower Controller 
when a mobile is outside the landing clearance line area but 
inside the ILS CAT III Critical and Sensitive Area (CSA) 

SO#0120 

SR 301 

[Rwy Safety Net] [CAT 
III APP] 

During a GBAS CAT III landing in optimised operation, the 
Runway safety Net, if fitted, shall alert the Tower Controller when 
a mobile has infringed the landing clearance line 

SO#0120 

SR 310 

[TWR ATCO] [CAT III 
APP] 

In LVP optimised operations with mixed GBAS/ILS equipage and 
for an ILS CAT III landing, the Tower Controller shall provide the 
landing clearance to the flight crew when the preceding landing 
aircraft has passed the ILS CAT III Critical and Sensitive Area 
(CSA) 

SO#0130 

SR 315 

[Grd Surv; ATC OPS 
Status] [CAT III APP] 

The landing clearance line shall be established no closer than 
77,5m from runway centreline on runways where Super Heavy 
aircraft operate. 

SO#0145 

SR 320 

[Grd Surv; ATC OPS 
Status] [CAT III APP] 

The landing clearance line shall be established no closer than 
60m from runway centreline on runways where Super Heavy 
aircraft do not operate. 

SO#0145 

SR 325 

[Grd Surv; ATC OPS 
Status] [CAT III APP] 

When considering the landing clearance line, the current holding 
positions (positioned in accordance to Annex 14 not closer to 90m 
from runway centre line or 107.5 m when Super Heavy aircraft 
operate) up to a distance of 900m after the threshold shall be 
maintained. 

SO#0145 

SR 330 

[FCRW] [CAT III APP] 

Flight Crew shall monitor operational conditions and technical 
capabilities at the Decision Height (DH) or at the Alert Height (for 
operations conducted with no DH) to decide if GBAS CAT III 

SO#0150 
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approach can be continued 

SR 335 

[FCRW] [CAT III APP] 

During GBAS CAT III approach conducted with DH, Flight Crew 
shall execute a missed approach at DH if visual references not 
acquired 

SO#0155 

SR 340 

[FCRW] [CAT III APP] 

During GBAS CAT III approach conducted with no DH, Flight 
Crew shall execute a missed approach at or below the Alert 
Height in case of aircraft capability and/or performance 
degradation impacting the CAT III landing and if visual references 
not acquired 

SO#0160 

SR 345 

[ Procedure Design] 
[CAT III APP] 

For parallel runway operations, nominal tracks of the two missed 
approach procedures shall diverge by at least 30° and the 
associated missed approach turns shall be specified as “as soon 
as practicable”. 

SO#0166 

SR 350 

[ ATC OPS Status] 
[CAT III APP] 

In LVP optimised operations, the aircraft spacing between 
different aircraft pairs (GBAS-GBAS, ILS-GBAS and GBAS-ILS) 
shall be established to ensure that the need for issuing go-around 
is minimised. 

SO#0170 

SR 355 

[ FCRW] [CAT III APP] 

During GBAS CAT III approach, Flight Crew shall execute a 
missed approach if excessive lateral and/or vertical deviation are 
detected 

SO#0170 

SR 360 

[ FCRW] [CAT III APP] 

When the aircraft capability downgrade from CAT III to CAT I due 
to GBAS, Flight Crew shall either execute a missed approach 
immediately or continue the approach down  to CAT I minima and 
execute a missed approach if CAT I visibility conditions are not 
met. 

SO#0520 

SR 365 

[ Procedure Design] 
[CAT III APP] 

Arrival and Departing routes in TMA shall be designed  to reduce 
the risk of separation infringement when considering the 
possibility of having multiple and simultaneous  missed 
approaches following a GBAS failure 

SO#0600 

SR 370 

[ Procedure Design] 
[CAT III APP] 

GBAS Missed approaches for a given aerodrome shall be 
designed to reduce the risk of separation infringement  when 
considering the possibility of having multiple and simultaneous 
missed approaches following a GBAS failure 

SO#0600 

SR 375 

[ APP & TWR ATCO] 
[CAT III APP] 

ATC contingency procedures in terminal area shall be defined to 
address the situation where multiple GBAS missed approaches 
are executed simultaneously following a GBAS failure 

SO#0600 

SR 400 

[ Flight Control] [Guided 
T/O] 

The directional guidance for take-off in low visibility supported by 
GAST-D shall be approved in accordance with applicable 
airworthiness EASA regulation (CS 25 airworthiness requirements 
and CS AWO Subpart 4 amended to consider GAST-D noise 
model) or equivalent regulation (e.g. FAA). 

SO#0200 

SR 405 

[ Flight Inspection] 
[Guided T/O] 

Flight Inspection shall be conducted in accordance with ICAO Doc 
8071 VOL 2 to confirm the ability of the GAST-D Ground 
Subsystem to support Guided Take-Off operations considering 
that GBAS Signal shall be received by the Aircraft during taxi-in 
operation. 

SO#0060 

SO#0200 
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SR 410 

[TWR ATCO] [Guided 
T/O] 

The Tower Controller shall check the operational status of the 
landing aids (GBAS  or GBAS and ILS) before providing the Take-
Off clearance 

SO#0205 

SR 415 

[TWR ATCO] [Guided 
T/O] 

For optimised operations in LVP, the Tower Controller shall 
organize the departing aircraft sequence considering the aircraft 
capability as indicated by flight plan information (with or without 
GBAS capability) 

SO#0205 

SR 420 

[TWR ATCO] [Guided 
T/O] 

The Tower Controller shall provide the Take-Off clearance to the 
flight crew indicating that aircraft is cleared for a GBAS Take-Off 
or an ILS Take-Off. 

SO#0205 

SR 425 

[FCRW] [Guided T/O] 

The Flight Crew shall read back to the Tower Controller the Take-
Off clearance 

SO#0205 

SR 430 

[TWR ATCO] [Guided 
T/O] 

SR modified (initially 
referring to CAT I 
holding position) 

During a guided Take-Off at an aerodrome with GBAS only 
operations, Tower controller shall verify that other departing 
aircraft hold at the CAT III holding position 

SO#0050 

SR 435 

[TWR ATCO] [Guided 
T/O] 

During a guided Take-Off in mixed GBAS/ILS operations, Tower 
controller shall verify that other departing aircraft hold at the CAT 
III holding position whatever the guided Take-Off (GBAS or ILS) 

SO#0210 

SR 440 

[FCRW] [Guided T/O] 

During a guided Take-Off in LVC based on GBAS or ILS, Flight 
Crew shall abort the take-off if excessive lateral deviation are 
detected and lateral path correction impossible 

SO#0550 

SR 445 

[AIS provider] [Guided 
T/O] 

The GBAS channel number to be used by the flight crew for 
guided take-off shall be provided on aerodrome publication (e.g. 
departure chart) 

SO#0200 

 

B.1.2 Safety Requirements in Abnormal Operational C onditions 
SR REF 

[SPR Model Element] 
and [applicability]  

Safety Requirement (functionality & performance) 

 
SO 

traceability  

SR 500 

[GAST-D GS]; 
[Maintenance Activity]; 
[Engineering Activity]  

[CAT III APP; Guided 
T/O] 

The GAST-D Ground Station siting requirements shall include 
measures taking into account the effect of ionospheric 
disturbances. 

SO#0300 

SO#0305 

SO#0310 

SO#0400   

 

SR 505 

[GAST-D GS]; 
[Maintenance Activity]; 
[Engineering Activity]  

 [CAT III APP] and 
[Guided T/O] 

Antenna height shall be determined on the basis of generic 
multipath considerations and risk of jamming and on-site activities 

SO#0315 

SO#0320 

SO#0325 

SO#0405   
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SR REF 

[SPR Model Element] 
and [applicability]  

Safety Requirement (functionality & performance) 

 
SO 

traceability  

SR 510 

 [ANSP Frequency 
Manager] 

[CAT III APP] and 
[Guided T/O] 

Regulatory material in line with the applicable standards shall be 
defined and applied to ensure the operation of aeronautical 
equipment is free from radio frequency interference in the ARNS 
frequency range. 

SO#0315 

SO#0320 

SO#0325 

SO#0405 

 

SR 515 

 [Maintenance Activity]; 
[GAST-D GS] 

 

[CAT III APP] and 
[Guided T/O] 

 

The GBAS service provider shall define interference monitoring 
and control procedures, such that: 
 
a. The interference environment at the reference receivers’ sites is 

proven to be lower than the nominal interference environment, 
before the start of operations, and 
 

b. The GBAS GAST-D service is cancelled whenever the 
interference environment at the reference receivers sites is 
higher than the nominal interference environment. 

SO#0315 

SO#0320 

SO#0325 

SO#0405   

 

SR 520 

[ANSP Engineering 
Activity]; [Flight 
Inspection]; 
[Maintenance Activity]; 
[GAST-D GS] 

 

[CAT III APP] and 
[Guided T/O] 

 

Interference assessment shall be conducted by means of: 
 
a. Ground tests shall be conducted during siting of the ground 

subsystem to verify the level of RFI complies with ED-114A 
App. E 

b. Flight tests during flight check of all GBAS approaches 
supported by a GBAS ground facility 

SO#0315 

SO#0320 

SO#0325 

SO#0405   

 

SR 525 

[Maintenance Activity]; 
[APP/TWR ATCo] 

[CAT III APP] and 
[Guided T/O] 

If interference is confirmed, maintenance procedures shall ensure 
that the approach procedure be removed from operational status 
and pending corrective action and appropriate authorities be 
notified. 

SO#0315 

SO#0320 

SO#0325 

SO#0405 

 

SR 530 

[Maintenance Activity]; 
[GAST-D GS] 

[CAT III APP] and 
[Guided T/O] 

 

Airport maintenance procedures shall include the maintenance 
and repairing of fencing/ barriers, if they exist, designed to block 
interfering  signals 

SO#0315 

SO#0320 

SO#0325 

SO#0405   

 

SR 535 

[GAST-D GS]  

[CAT III APP] and 
[Guided T/O] 

The GBAS GNSS receiver antennas shall have as little horizontal 
surfaces as possible. If slanted surfaces are used, these should 
have a sufficient angle relative to horizontal plane to allow snow to 
slide off 

SO#0060 

SO#0080 

SO#0085 

SO#0200 

SR 540 

[GAST-D GS]  

[CAT III APP] and 
[Guided T/O] 

The antenna height shall be adapted to local snow conditions. SO#0060 

SO#0080 

SO#0085 

SO#0200 
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SR REF 

[SPR Model Element] 
and [applicability]  

Safety Requirement (functionality & performance) 

 
SO 

traceability  

SR 545 

[Maintenance Activity] 

[CAT III APP] and 
[Guided T/O] 

 

 

Snow removal and prevention procedures shall be put in place to 
prevent build-up of snow: 
 

a.Above ¾ of the mast height inside the inner LOCA 

b.Above 3 degrees as seen from the antenna base in the 
intermediate LOCA  

c.In areas where snow is likely, GBAS GNSS receiver 
antennas shall be polished each autumn. 

SO#0060 

SO#0080 

SO#0085 

SO#0200 

SR 550 

[ANSP Engineering 
Activity] and [GAST-D 
GS] 
 

[CAT III APP] and 
[Guided T/O] 

The GNSS Antennas shall not be sited in areas with poor 
drainage, or,  alternatively, the GNSS ground subsystem design 
shall allow siting in water accumulation zones without 
performance impact. 

SO#0060 

SO#0080 

SO#0085 

SO#0200 

SR 555 

[ANSP Engineering 
Activity] and [GAST-D 
GS] 

[CAT III APP] and 
[Guided T/O] 

 

The ANSP shall check that local meteo parameter (rainfall, wind, 
snow, etc) values do not surpass those indicated in specifications 

SO#0060 

SO#0080 

SO#0085 

SO#0200 

SR 560 

[ANSP Engineering 
Activity]  

[CAT III APP] and 
[Guided T/O] 

 

Siting activities (data logging) shall be carried out during normal 
operation of the airport, and all operational modes shall be 
considered for impact on the GBAS Ground Subsystem. 

 If missed approaches do not occur during siting, they shall be 
assessed on a theoretical basis. 

SO#0060 

SO#0080 

SO#0085 

SO#0200 

SR 565 

[ANSP Engineering 
Activity]  

[CAT III APP] and 
[Guided T/O] 

The GBAS service provider shall define co-ordination procedures 
with the airport authority regarding GBAS siting and building 
activities in the vicinity of the GBAS equipment. The airport 
authority shall validate such procedures. 

SO#0060 

SO#0080 

SO#0085 

SO#0200 

SR 570 

[ANSP Engineering 
Activity] and 
[Maintenance Activity] 

 

[CAT III APP] and 
[Guided T/O] 

 

 

The GBAS service provider shall define a building restricted area 
management process which should contain, at least: 
 

a.  Awareness of GBAS Ground Subsystem installations when 
planning new infrastructure; 

 
b. A pre-installation evaluation to see if constructions may 

adversely affect the GBAS SiS; and 

 Maintenance procedures which shall ask for re-assessments of 
GBAS parameters if construction in the vicinity of the airport  is 
detected. 

SO#0060 

SO#0080 

SO#0085 

SO#0200 

SR 575 The GBAS GS manufacturer shall define a minimum number of SO#0060 
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SR REF 

[SPR Model Element] 
and [applicability]  

Safety Requirement (functionality & performance) 

 
SO 

traceability  

[GAST-D GS]  

 

[CAT III APP] and 
[Guided T/O] 

installed antennas/receivers for achieving a GAST D performance 
level .  Antenna separations shall be determined based on 
multipath and ionospheric gradient monitoring risks. 

SO#0080 

SO#0085 

SO#0200 

SR 580 

[GAST-D GS] and 
[ANSP Engineering 
Activity] 
 

[CAT III APP] and 
[Guided T/O] 

The GBAS ground subsystem design shall include measures to 
avoid unsafe operation due to excessive multipath. A multipath 
assessment shall be performed for each GAST-D site.   

Note: see SR200 as well. 

SO#0060 

SO#0080 

SO#0085 

SO#0200 

SR 585 

[Procedure design] 

 

[CAT III APP] 

The GBAS II/III approach missed procedure shall be either: 

a)based on conventional navaids, or 

b) based on GNSS. In this case, the GBAS CAT II/III 
operational approval shall require operators to define and 
implement (at least) one extraction contingency procedure per 
approach. 

SO#0340 

 

SR 590 

[Air Operator] and 
[Flight Crew]  
 
[CAT III APP] 

If a GBAS CAT II/III missed approach is based on GNSS, the 
airspace user’s operating procedures shall be updated and flight 
crews shall be trained to conduct extraction contingency 
procedures in case of common GBAS and GNSS loss. 

SO#0315 

SO#0320 

SO#0325 

SO#0340 

SO#0405   

SR 595 

[Procedure design]; [AIS 
Provider]; [Air 
Operator];[Flight Crew] 

[CAT III APP] 

If a GBAS CAT II/III missed approach is based on GNSS, the 
GBAS service provider shall promulgate in the AIP the need for a 
contingency extraction procedure and the conditions to be 
complied with by local GBAS CAT II/III operators. 

SO#0315 

SO#0320 

SO#0325 

SO#0340 

SO#0405   

SR 600 

[Air Operator] and 
[Flight Crew]  
 

[CAT III APP] 

Airspace users’ GBAS CAT II/III flight planning procedures, and 
flight crew training, shall ensure in preflight phase  that sufficient 
conventional means are available to navigate and land, at least, at 
an alternate aerodrome in the case of loss of GNSS-based 
navigation. 

SO#0330 

 

SR 640 

[GAST-D GS], [GAST-D 
A/C],  [Display & 
Guidance]; [Flight Crew] 

[CAT III APP] 

The Flight Crew shall be alerted in case of GBAS approach 
unavailability (including detectable GBAS hazardously misleading 
indication) due to ionospheric disturbances and shall execute a 
Go-around. 

SO#0300 

SR 645 

[GAST-D GS]; 
[APP/TWR ATCo] 

[CAT III APP] 

The APP and TWR ATCOs shall be alerted of GBAS approach 
unavailability (including detectable GBAS hazardously misleading 
indication)  due to ionospheric disturbances 

SO#0300 

SR 650 

[GAST-D GS], [GAST-D 

The Flight Crew shall be alerted in case of of GBAS landing 
unavailability (including detectable GBAS hazardously misleading 

SO#0305 
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SR REF 

[SPR Model Element] 
and [applicability]  

Safety Requirement (functionality & performance) 

 
SO 

traceability  

A/C],  [Display & 
Guidance]; [Flight Crew] 

[CAT III APP] 

indication) due to ionospheric disturbances.and shall execute a 
Go-around. 

SR 655 

[GAST-D GS]; 
[APP/TWR ATCo] 

 [CAT III APP] 

The APP and TWR ATCOs shall be alerted of GBAS landing 
unavailability (including detectable GBAS hazardously misleading 
indication)  due to ionospheric disturbances. 

SO#0305 

SR 660 

[Display & Guidance]; 
[Flight Crew]  

[CAT III APP] 

The Flight Crew shall be trained in go-arounds from positions 
other than DA/MDA and the designated Stabilised Approach Gate. 

SO#0305 

SR 665 

[GAST-D GS], [GAST-D 
A/C],  [Display & 
Guidance]; [Flight Crew] 

 [CAT III APP] 

The Flight Crew shall be alerted in case of of GBAS rollout 
unavailability (including  detectable GBAS hazardously misleading 
indication) due to ionospheric disturbances.and shall execute a 
Go-around 

SO#0310 

SR 670 

[GAST-D GS]; 
[APP/TWR ATCo] 

 [CAT III APP] 

The APP and TWR ATCOs shall be alerted of GBAS rollout 
unavailability (including detectable GBAS hazardously misleading 
indication)  due to ionospheric disturbances. 

SO#0310 

SR 675 

[GAST-D GS], [GAST-D 
A/C],  [Display & 
Guidance]; [Flight Crew] 

 [CAT III APP] 

The Flight Crew shall be alerted in case of of GBAS approach 
unavailability (including detectable GBAS hazardously misleading 
indication) due to GPS or VHF interference and shall execute a 
Go-around 

SO#0315 

SR 680 

[GAST-D GS]; 
[APP/TWR ATCo] 

 [CAT III APP] 

The APP and TWR ATCOs shall be alerted of GBAS approach 
unavailability (including detectable GBAS hazardously misleading 
indication) due to GPS or VHF interference. 

SO#0315 

SR 685 

[GAST-D GS], [GAST-D 
A/C],  [Display & 
Guidance]; [Flight Crew] 

 [CAT III APP] 

The Flight Crew shall be alerted in case of GBAS landing 
unavailability (including detectable GBAS hazardously misleading 
indication) due to GPS or VHF interference and shall execute a 
Go-around. 

SO#0320 

SR 690 

[GAST-D GS]; 
[APP/TWR ATCo] 

 [CAT III APP] 

The APP and TWR ATCOs shall be alerted of GBAS landing 
unavailability (including detectable GBAS hazardously misleading 
indication)  due to GPS or VHF interference. 

SO#0320 

SR 695 

[GAST-D GS], [GAST-D 
A/C],  [Display & 
Guidance]; [Flight Crew] 

[CAT III APP] 

The Flight Crew shall be alerted in case of  GBAS rollout 
unavailability (including  detectable GBAS hazardously misleading 
indication) due to GPS or VHF interference and shall execute a 
Go-around. 

SO#0325 

















































Project ID 15.03.06 
D22 - OFA 01.01.01 GBAS CAT III L1 Safety Assessmen t Report   Edition: 00.01.00 

 
205 of 221 

 

- For GBAS only operation, ILS CAT III critical and sensitive areas do 
not need to be protected (Assumption#0001) 

-To prevent any detrimental impact on GAST-D operations, it should be 
determined if ATC measures are necessary in LVP to control the access 
of GBAS areas on the ground based on LOCA (Local Object 
Consideration Areas) [Validation Objective VAL#0009] 

 

Maintain separation  between 
aircraft on the same final 
approach (SP2a) 

� between A/C on the final 
approach segment 

� between aircraft conducting 
GBAS and non-GBAS 
approaches (mix equipage 
operations) 

• MAC accident Model: 

� Tactical Conflict Resolution 
Barrier 

• Wake Induced Accident Model: 

�  Tactical Conflict Resolution 
Barrier 

-Aircraft conformance to the appropriate approach speed (SO#0065) 

- Aircraft respects the lateral and vertical path of the promulgated GBAS 
approach (SO#0050) 

- ATC procedures supports the mixed GBAS/ILS equipage operations by 
providing appropriate separation between aircraft pairs (GBAS-ILS pair, 
GBAS-GBAS pair and ILS-GBAS pair) without leading to more wake 
encounters (SO#0070) 

-In CAT III approach mixed GBAS/ILS equipage operation, appropriate 
spacing between aircraft pairs (GBAS-ILS; GBAS-GBAS and ILS-GBAS) 
should be validated to prevent ILS CAT III sensitive area infringement by 
a preceding aircraft during an ILS landing[Validation Objective 
VAL#0002] 

-For optimised operations, the reduced separation between aircraft takes 
into account the Runway Occupancy Time (ROT) in Low Visibility 
Condition in addition to the suppression of the ILS CAT III 
critical/sensitive area. (SO#0072) 

 
- It should be analyzed if the sizing factor for reducing the separation in 
optimised operations is the ROT or the suppression of the ILS CAT III 
Critical/sensitive Area  

 

 

 

 

SAC#02 
(MAC) 

Monitor separation between 
aircraft on parallel approaches 
(SP2b) 

• MAC accident Model: 

� Tactical Conflict Resolution 
Barrier 

- Aircraft respects the lateral and vertical path of the promulgated GBAS 
approach (SO#0050) 

- For parallel approaches, the infringement rate of the Non 

SAC#02 
(MAC) 
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� between A/C conducting 
parallel approaches 
(independent or dependent) 

� between aircraft conducting 
GBAS and non-GBAS 
approaches (mix equipage 
operations) 

 Transgression Zone (NTZ) is not greater with GBAS (GBAS only or 
mixed GBAS/ILS equipage) compared to ILS (SO#0075) 

-Independent parallel runway operations with different GPA could be 
implemented but the optimum angle remains 3° from a pilot’s 
perspective. Aircraft could be certified in autoland for GPA from 2.5 to 
3.5° (Limitation LIM#0001) 
 

-PANS-OPS (para. 6.7.3.2.1.f) requires the use of vectoring to intercept 
the final approach track for parallel runway operations (Limitation 
LIM#0002) 
 

- For parallel approaches and with GBAS,  FAP could be located at 
different position/altitude to establish strategic separation between the 
two approach flows (Recommendation REC#0002) 

Facilitate landing and 
deceleration on the runway ( 
FLD) 

 

• Prevent Landing Accident 
(Runway veer-off, Runway 
overrun or Runway undershoot) 

 

 

 

• General 

- Aircraft respects the lateral and vertical path of the promulgated GBAS 
approach (SO#0050) 

-Aircraft conformance to the appropriate approach speed (SO#0065) 

- Aircraft lands in the prescribed touch down zone(SO#0080). 

- Aircraft landing rollout respects the runway centre-line and decelerates 
to a safe taxi speed (SO#0085). 

-For mixed GBAS/ILS equipage operations, all vehicles and aircraft on 
the ground remain outside the ILS CAT III critical and sensitive areas 
(SO#0055).  

- For GBAS only operation, ILS CAT III critical and sensitive areas do 
not need to be protected (Assumption#0001) 

-To prevent any detrimental impact on GAST-D operations, it should be 
determined if ATC measures are necessary in LVP to control the access 
of GBAS areas on the ground based on LOCA (Local Object 
Consideration Areas) [Validation Objective VAL#0009] 

 
• CAT III missed approach initiation: 
-Aircraft Monitoring of operational  conditions at the Decision Height 

SAC#01(CFIT) 

 

SAC#04 (R.E) 
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(DH) or at the Alert Height (AH) for operations conducted with no DH 
(weather minima are the same compared to ILS approaches) (SO#0150) 

- For CAT III approach conducted with DH, aircraft transition to missed 
approach at DH if visual references not acquired (SO#0155) 

- For CAT III approach conducted with no DH, aircraft transition to 
missed approach in case of performance degradation/ failure with visual 
references not acquired (SO#0160) 

Maintain aircraft separation on 
the Runway Protected Area 
(SP3) 

• Runway Collision accident 
Model : 

�Runway Operation Barrier for 
Landing management 

�Runway Operation Barrier for 
runway entry management 

 

• General 

- Landing Clearance and associated read back is provided to the aircraft 
to ensure proper separation with other aircraft or vehicles on the runway 
(SO#0090). 

- For optimised operations, late landing Clearance is provided at a 
distance to the runway threshold acceptable for the aircraft (SO#0095 
and Validation Objective VAL#0004. 

- All aircraft on the ground remain outside the OFZ (SO#0100). 

- Aircraft vacates the runway at the cleared exit point (SO#0105). 

-Aircraft reports when he has vacated the runway (tail leaves the 
runway) (SO#0110). 
 
-ATC provides whenever necessary additional information to facilitate 
runway vacation (SO#0115). 
 
- Aircraft displays the distance to runway-end after passing the runway 
threshold to ease ROT reduction. Other means are also possible, for 
instance brake-to vacate or “countdown” lights before a runway exit or 
specific guidance lights towards the suitable exits. (Recommendation 
REC#0003) 
 
- Runway Incursion safety net (e.g. RIMCAS) are suitable for optimised 
operations. An aircraft holding inside ILS CAT III Critical and Sensitive 
Area (CSA) during an ILS landing is considered a Runway Incursion 
whereas an aircraft holding at the same position during a GBAS landing 
is not (SO#0120). 
  

SAC#03a 
(R.C) 

 

SAC_Assumpti
on#01 (OFZ 
protection) 
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-It should be validated if Runway safety nets are suitable for optimised 
operations and mixed GBAS/ILS equipage operation or if they should be 
modified Validation Objective VAL#0005. 
 
• Specific to Segregated runway operation (arrival) 
-For segregated runway operation (arrival only) with GBAS optimised 
operations, ATC provide the landing clearance to the next arrival when 
the preceding arrival has passed the landing clearance line (SO#0125). 
 
-For segregated runway operation(arrival) with mixed GBAS/ILS 
equipage optimised operations, ATC provide the landing clearance to 
the: 
*next GBAS arrival when the preceding arrival has passed the landing 
clearance line 

* next ILS arrival when the preceding arrival has vacated the ILS CAT III 
sensitive area (SO#0130). 
 
• Specific to mixed mode runway (arrival/departure) 
-For mixed mode runway operation (arrival/departure) with GBAS 
optimised operations, departing aircraft hold at the landing clearance line  
(SO#0135). 
 
-For mixed mode runway operation (arrival/departure) with mixed 
GBAS/ILS equipage optimised operations, departing aircraft hold: 
*at the landing clearance line for a GBAS landing 
*at the CAT III holding point for an ILS landing 
 (SO#0140). 

-For mixed mode runway operation (arrival/departure), OFZ is protected 
when a departing aircraft holds the CAT I holding position, if holding 900 
meters or more down the runway (Assumption#0002) 

• Specific to landing clearance line 
The landing clearance line is to be positioned where: 
*the risk of collision with obstacle is acceptable. 
*wing tip clearance is provided from touchdown to end of roll out along 
the runway (SO#0145) 

 
-The landing clearance line concept should be validated for: 
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Appendix G Skills and competences for maintenance 
personnel working on GBAS 

Air Traffic Safety Electronics Personnel (ATSEP) are qualified and trained in accordance with the 
European Commission Regulation No 1035/2011 laying down common requirements for the provision 
of air navigation services which, in its Annex II Section 3.3 sets out “Safety requirements for 
engineering and technical personnel undertaking operational safety related tasks”. These 
requirements transpose the equivalent requirements of former EUROCONTROL ESARR 5.   

EUROCONTROL has developed the guidance document EAM 5 / GUI 3 that is the Explanatory 
Material on ESARR 5 Requirements for Engineers and Technical Personnel Undertaking Operational 
Safety-Related Tasks. The main purpose of this document is to provide guidance about the provisions 
established in ESARR 5 and more specifically in its Section 5 ‘Safety Requirements’, sub section 5.3 
addressing engineers and technical personnel undertaking operational safety related tasks. 

Section 2.2.1.2 of this guidance material notably identifies a terminology to be used within the 
competence processes for engineers and technical personnel around the ECAC States: 

•Qualification indicates the discipline in which an ATSEP has been trained to provide the service - 
Communication, Navigation, Surveillance, Data Processing.  

•Equipment/System rating indicates explicitly the equipment/system on which an ATSEP will 
perform his safety related tasks. Maintenance is preventive, adaptive or corrective. It deals 
with both hardware and software issues. 

•Level rated tasks represent the categorization by complexity, knowledge, skills and operational 
impact. Three categories will usually suffice but could be further sub-divided for highly 
complex or diverse systems. 

oLevel A tasks. Level A maintenance tasks are primarily associated with immediate 
service restoration or reconfiguration (“frontpanel level”). It is appropriate for staffs 
that have been trained to understand the elements of equipment or system, their 
interrelationships and functional purpose, but does not require an in-depth knowledge 
of these elements.  

oLevel B tasks. Level B maintenance tasks involves in-depth fault analysis at the 
system/equipment level (“functional level”). It is usually carried out by staff that has 
been trained for the more complicated maintenance tasks on the equipment/system.  

oLevel C tasks. Level C maintenance tasks involves the detailed diagnosis of a software 
problem, of a faulty LRU (Line Replacement Unit), PCB (Printed Circuit Board) or 
module (“component level”). It usually requires the use of automated test equipment 
at a suitable location and is usually carried out by staff that has been trained in 
detailed fault diagnosis and repair techniques. 

To be allowed to perform any maintenance actions on GBAS, ATSEP must have obtained the 
qualification in Navigation discipline completed by specific expertise to ensure appropriate and 
reliable maintenance of the GBAS ground subsystem.  

In general, any erroneous maintenance actions (wrong configuration, settings or repair) could lead to 
degrade the integrity and continuity performance of the GBAS ground subsystem: 

•Less critical are wrong maintenance actions that could potentially affect the continuity 
performance: for the purpose of the safety assessment it is considered to be categorized as 
Level A maintenance tasks.  

•More critical are wrong maintenance actions that could potentially affect the integrity 
performance: for the purpose of the safety assessment it is considered to be categorized as 
Level B maintenance tasks. Typically, GBAS ground subsystem monitor threshold setting or 
FAS data file loading are classified as Level B maintenance tasks. 
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