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1. Introduction

1.1.Purpose

This document is the ICD between the IASI instrut@erd the IASI ground segment for what
concern the scientific data.

The purpose of this document is to define the leés/@ucontents of all the packets produced by the
IASI instrument towards the METOP Formatting URiMU), and then transmitted to the ground
segment for data processing.

This document will be applicable to the ground segnhdevelopment, and used during instrument
testing.

1.2. Definitions, Conventions, Acronyms & Abbreviation§BC's & TBD's

1.2.1 Definitions

— Array disposition convention in the packets:

Let T( N1..N2 ) be an array of (N2-N1+1) elemenisberated by IASI then the elements of this
array are put in the packets in the following ordér(N1) (*), T(N1+1), ..., T(N2-1), T(N2) }

(*): first transmitted element in case of messagadmission

— Complex number disposition convention in the packet

let Z be a complex number elaborated by IASI thenreal part Re(Z) & the imaginary part Im(2)
are put in the packets in the following order: {(Re(*), Im(2) }

(*): first transmitted element in case of messagagmission

When a complex array is transmitted with a 16-tmtdg mode, the words are sent in the following
order on the FMU bus:

T MSB of Real part (value n)
T+3(t) LSB of Real part (value n)
T+23(t) | MSB of Imaginary part (value n)

T+33(t) | LSB of Imaginary part (value n)
T+45(t) | MSB of Real part (value n+1)
T+55(t) | LSB of Real part (value n+1)
T+63(t) | MSB of Imaginary part (value n+1)

T+75(t) | LSB of Imaginary part (value n+1)

Tous droits réservés [1 CNES  All rights reserved
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1.2.2 Convention on digital data
Number which occupies a byte, a word or a bitslf@lall have a right alignment.
Negative integer number is in 2’'s complement.
Bit which represents a state or a flag have tHevdhg meaning:

Bit=1 Bit=0

Relay closed Relay open
Correct state Failure
Selected No selected
ON OFF

Set Reset
Enabled Inhibited
Moving Stopped

Go NoGo
Nominal Redundant
Connected Disconnected
Presence Absence
Forward Backward
Used Not used
Minus (numeric) Plus (numeric)
Valid No valid
Armed Disarmed
Active Non active

When a parameter value requires more than one wwdirst word is always the MSW and the last
one the LSW.

The MSB is BO (first bit transmitted in case of s@&ge transmission), and the LSB shall be B7 in a
byte or B15 in a word (16 bits).

MSB LSB
Bo |B1|B2 |B3 |B4 |B5|B6| B7| B8| B9| B1B11[B12|B13B14 B15|

All bits defined as “not used” or “spare” are geaigrset to 0 (unless otherwise specifically stated
but may have undefined state in failures cases.

Values in hexadecimal are noted: XXKXX =0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F)
Value in binary are noted: XXXXXXX) (X = 0,1)

Any number not followed by b or by ah is expressed in decimal base.

Tous droits réservés [1 CNES  All rights reserved
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1.2.3Format floating point 21020

32 bit Single precision Floating-Point data corss@dta sign bis, a 24-bit significand and an 8-bit
unsigned-magnitude exponanfThe significand consists of a 23-bit fractioend a “hidden” bit of
1 that is implicitly presumed to precede 22 in lignificand. The significand of all numbers is
greater than or equal to 1 and less than 2.

The unsigned exponeatcan range betweerx k< 254 for normal numbers. This exponent is
biased by +127:

FP = (-15[1.0 + £*271 + fpr*22 + . + §*2° 2 * 2°127  wheree=f2’ + @2° +..+@

The special numbers are coded as follows:
- Zero (0.0)iscodede=0andf=0,s=+/-1

- NAN (Not a number — corresponds to the result of walid operations such as Infinity * 0) is
coded e=255andf<>0

- Infinity is coded e = 255, f =0, s=+/- 1

The processing implemented in the IASI DPS shoelknlead to the production of such special
numbers (unless a major arithmetic failure) - ex€ep

S & 18§ fap Ty b

Bl B Bl B| B| B B

0|1 718(9|1 3
0 1

1.2.4 Spectral Sample numbering convention

The spectral sample corresponding to the i x DvbBing the spectral sampling (in ¢nis
stamped with the number i.

The spectral sample corresponding to the null wandoer is therefore the number zero.

1.2.5Acronyms & Abbreviations

The following acronyms and abbreviations are or maysed:
ADF Application Data Field

AlF Ancillary Information Field
AP Auxiliary Packet

APID Application Process Identifier
ASE Acquisition Start End signal
BBS Black Body Subsystem

CBS Cold Box Subsystem

CD Cube Direction

com. Comment

CRC Cyclic Redundancy Code

Tous droits réservés [1 CNES  All rights reserved
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DPS Data Processing Subsystem
DSP Digital Signal Processing
ECT Errors Control Table
ELT Errors Log Table
FMU Formatting and Multiplexing Unit
s Integrated Imaging Subsystem
IP Image Packet
I/F Interface
LN Line Number
LSB Least Significant Bit or Byte

LSW Least Significant Word

MAS Main Acquisition Subsystem
MSB Most Significant Bit or Byte
MSW Most Significant Word

NS Number of Samples

N/A Not Applicable

NZPD Number of Zero Path Difference
oD Operational Data

ODNV  Operational Data Non Valid
OBT On Board Time

OT™M Operational Telemetry
OTM_NV Operational Telemetry Non Valid

PEC Packet Error Control

PXi Spectrum Packet relative to pixel 'i' (i 2,8 or 4)
RPD Reference path difference

SCS SCan Subsystem

SN Step Number

SP Scan Position

uTC Universal Time Count

VP Verification Packet

w.r.t with respect to

ZPD Zero Path Difference

Tous droits réservés [1 CNES  All rights reserved
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1.2.6TBC and TBD
In this document the following TBC (To Be Confirm)ehd TBD (To Be Defined) are recorded:
8§12.2 PTSI (words 16 and 17) and SQIS (word 20)

§12.4 SQII (word 20)
§12.8 IFPT range and accuracy, FPT transfer fonanhd SPTSI

Tous droits réservés [1 CNES  All rights reserved
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1.3.Applicable & Reference Documents

1.3.1Applicable Documents

None

1.3.2 Reference Documents

The following documents have been used for theogddton of this document:

Label Title & Reference
[DPS] Data Processing Subsystem Specification
reference 1A-SP-1520-227-AER, iss4&
[SCOS] Subsystems Commandability & ObservabilitgSfication

reference IA-SP-1000-6323-AER, issue 3.0
[MASDPS] DPS/MAS & DPSI/IIS Interface Requirementsddment
reference IA-SP-1000-6367-AER, issue 2.4

The following documents have been applied for thbaration of this document:

Label Title & Reference
[IASI] IASI Instrument Specification

reference IA-SP-1000-201-CNE, issue 6.0
[METOP] IASI ICD

reference MO-IC-MMT-1A-0001, issue 4.0
[VERIF] Verification Data Specification

Reference IA-ID-1000/2000-216-CNE, issue 5.0
[CALIB] FM2 Calibration report

Reference IA-OP.1000.9576-AER, issue 1.0
[ICCI] Internal Command and Control Interfaces

Reference IA-ID-1000-6693-AER, issue 7.2

Tous droits réservés [1 CNES  All rights reserved
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2. IASI Mission

IASI instrument, Infrared Atmospheric Sounding hiéeometer, is a Fourier Transform
Spectrometer based on a Michelson Interferometapled to an integrated imaging system which
will fly on the 3 METOP platforms. The IASI main jalotive is to provide improved infrared
soundings of the temperature and moisture profilébe troposphere and the lower stratosphere as
well as some of the chemical components playingyarkle in the tropospheric chemistry and the
additional greenhouse effect.

IASI measures the emission spectra of the atmosphethe spectral range which is divided into
three spectral bands:

« band 1: 645to 1240 cm-1
* band 2: 1200 to 2400 cm-1
* band 3: 1960 to 2760 cm-1

The field of view is a square seen under an ang&20’ x 3°20’, and is sampled by a matrix of
2x2 circular pixels. In this field of view, there &lso an infrared broad-band radiometer in thd 10.
to 12.5 um spectral range which provides image filata the build in imager with 64x64 pixels.

3. IASI Architecture

Electrical architecture of IASI is depicted in figu3.2-1. IASI is composed of the following
subsystems or units:

« IMS Instrument Management Subsystem
< DPS Data Processing Subsystem

e CCM Cube Corner Mechanism

e SCS Scan Subsystem

¢ MAS Main Acquisition Subsystem

« IS Integrated Imager Subsystem

e LAS Laser unit

e RAU Receiver Assembly Unit

< BBS Black Body Subsystem

e CBS Cold Box Subsystem

IMS is in charge of the command and control of therimséent.

DPSis in charge of the processing of the MAS interfeams as well as the IIS images. The DPS
sends the spectum and image data to Metop (toNthé égquipment).

CCM, thank to its cube corner mechanism motion, cretiiesinverse Fourier function of the
observed spectra and delivers the synchronisat@rals ASE and RPD to the other equipments.
The RPD is used by the MAS for the data samplinge Acquisition Start / End (ASE) signal
corresponds to the IASI internal Clock (216 ms)eTASI instrument cycle is 8 s divided into
37 ASE.
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SCSis in charge to control the mirror to scan the keaahd the calibration targets. The scan
sequence is synchronised by the ASE signal, the maaor pointing the different targets during the
8 s cycle.

MAS is in charge to amplify and to numerise the analggal from the CBS. The MAS starts the
sampling on the interferogram when the ASE sigeel is high and therefore transmits the data to
DPS during this cycle.

IIS is an infrared broad band radiometer in chargedwige images to DPS.

BBSis used for the on-board calibration of the proedsspectra.
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| M I |
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| ot ] - o . | |
[=Te=3 | Sclence data | to AW
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| |RPD synchro | I . TRaCH
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:lT"C‘lrll COA \ S5 power
AN : : Power cids e |
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4. 1ASI internal synchronization

The instrument internal operations are based onsac®nds period, called a line (LN). This 8
seconds period is equally divided into 37 step#eddASI subcycle (SN, Step Number) and is
maintained synchronized with the BCP1 referencegbloadcast by the METOP satellite in order
to meet the IPG-9 requirement of [IASI].

The IASI subcycle is determined by an internal kIGESE) generated by the CCM equipment.

243 ms 4
ASE nL | | ASE n2 | I ASE n3
208 ms 208 ms BCP1
“«—

Relative synchronization between IASI internal €IGASE) and BCP1 pulse

During the high level of ASE signal, except whea #itan is moving, the instrument acquires and
processes interferograms and images data. Durinlpihlevel, the scan mirror reaches the next
target position, when needed.

The 8 seconds period is subdivided into two maiasgh:

The “observation phase” corresponds to the 30dirbtycles for the acquisition of the
measurement data (Earth views acquisition).

The “calibration phase” corresponds to the lasilitgcles devoted to acquisition of calibration
sources (Blackbody and Deep space views).

8 seconds period

SN#1 | ... SN #30 | SN #31 ... SN #37

Observation phase Calibration phase
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5. General Description

5.1.Types of packets generated by IASI

The IASI instrument generates to the FMU the foltaytypes of packets:

The Spectrum Packets (PX1 for pixel 1, PX2 faiebR, PX3 for pixel 3, PX4 for pixel 4)
The Image Packets (IP)

The Verification Packets (VPA, VPB, VPC & VPD)

The Auxiliary Packets (AP)

5.1.1.Spectrum packet (PX)

One spectrum packet is generated for each pixe.spectrum packet corresponds to the calibrated
atmospheric data processed from raw interferogiasqgeired for the bands B1, B2 & B3.

Each spectrum packet is self consistent (i.e. tleer® need to know the content of the spectrum
packet of the pixel i to process the spectrum pagkthe pixel j).

The pixel Identifier is defined both by the Applice Process Identifier (APID) of the primary
header and by the Pixel Identifier field in theiflary info field.

The definition of the pixel numbering is given herebelow (pixels image on ground):

(+ Xiasi-sen)
A
@ Nadir
(- Ziasi-sen)
Velocity
(- Yiasi-sen)

5.1.2Image packets (IP)

The image packets correspond to the data acquioed the infrared imager implemented for the
co-registration with AVHRR imager.

There is no on board digital processing on the iaedumages except data truncation/encoding
before transmission.
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The definition of the image pixel numbering is giveere below (imager pixels location on
ground)

1€r (1,1) (1,64) G48me
Xiassenor ] : pixels imageur
v Gl ge—= (67,64) 4096°M°
Yiasi @ | _, .
e e r | > U (\{{ngsse satellite)

@ -~ pixels sondeur

The imager pixels transmission on the downlinkefirted in 812.5

5.1.3Verification packet (VP)

The verification packet corresponds to the datagead by the instrument in order to check the on
board processing system and to give access taniafion on the behaviour of the instrument which
are no longer present in the calibrated spectfal((ERIF]).

Each 8 seconds, the verification data of one sigeu#nd of one pixel for a determined subcycle are
collected and transferred to the FMU.

For transmission data rate constraints, verificatlata are segmented by the instrument, resulting i
the transmission of five types of verification data

- the raw interferograms data samples are equaltitipaed in the VPA and VPB verification
packets,

- The VPC packet contains the current complex red€itteded NZPD spectra and the current
complex filtered calibration coefficients,

- The VPD packet contains the instantaneous comgliixration coefficients,

- The VPE packet contains the spectral samples oflappng spectral intervals for band
B1/B2 and B2/B3.

The verification packet type is identified by therification Packet Identifier field in the ancilfar
info field. The different verification packets hathee same APID.
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5.1.4 Auxiliary packet (AP)

The auxiliary packet contains all additional infation from the instrument needed for the ground
algorithms processing not included in the othekpt

The data mainly consist in temperature data, flageessed when performing the processing of
calibration data during the calibration phase, andr log table (ELT) identifying the error report
detected during the IASI current line.

Tous droits réservés [1 CNES  All rights reserved



Reference :IA-ID-1000-6477-AER

| A SI Date -19/08/2010
Issue 131 page 18

6. Instrument mode w.r.t data transmission

The nominal modes dedicated to the transmissioscigince data to the FMU are tNORMAL
OPERATIONandEXTERNAL CALIBRATIONodes.

Science data may be generated and transmittedgditdiXILIARY mode but are declared non valid
for system test purposes (the instrument modefigetkeby the “Instrument mode” parameter in the
ancillary info field of each packet, and in case thode = AUXILIARY, then the data are declared
non valid). In this case, the transmission of stetiata is the same as in OPERATIONAL mode.

In addition, a test mode is available for grourst purposes which allow the transmission of a fixed
predetermined pattern for the packet data field, phimary header and the trailer (PEC) being
handled nominally.

6.1.Science data transmission during NORMAL OPERATIONaaie

The normal operation scan sequence is depictedvbelo

123 .. ... 2930 31 32 33 34 35 36 37

Cc C c

a a a

n n . n

Earth Targets '\g Blackbody '\g F'rSSt cold | M

pace )

v v v

1 i i

n n n

g g g

Observational Targets (Spectr.+images) |/ %3aos /)

During the 30 first steps, the scan mirror poirtglgentially the 30 earth targets.

On the last 7 steps, the calibration process iettakien. The scan mirror points the blackbody and
the first cold deep space successively.

For nominal situation, the packet transmission @rex IASI line is described here below:

» The spectrum data are only transmitted during tieevation phase. Every eight seconds, there
are 30 * 4 spectrum source packets sent to the Ebttésponding to the earth targets,

» The image data are generated during observatiombtalibration phases. Every eight seconds,
there are 30 image packets sent to the FMU cornebipg to the earth targets. In addition, the
images of the calibration targets are broadcagirier to allow the ground calibration. The
number of images transmitted during the calibrafiiase can be modified by the parameter
setting macrocommand with the parameter IDeflISConf

IDeflISConf
Bo| B1| B2| B3| B4| B5| B6| B7] B3 BY BI1pB11|B12|B13|B14|B15
SIZE nla | S32 s33|S35] S36 n/a
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The SIZE parameter determines the number of bitheicoding of images
BO B1
1 IIS_SIZE =8
IIS_SIZE = 10
1 IIS_SIZE = 12
B4 B5 B6 B7
0 | No image packet sentNo image packet senfNo image packet senfNo image packet sent
for SN = 32 for SN =33 for SN =35 for SN =36
1 | Image packet for SN Hmage packet for SN "Amage packet for SN Hmage packet for SN ¥
32 33 35 36

Every eight seconds, the verification packets i@msmitted to the FMU (VPA, VPB, VPC, VPD
and VPE).

Every eight seconds, there is one Auxiliary pati@ismitted to the FMU.

Due to the processing delay, there is a fixed bffséime between the acquisition of the data and
the transmission of the associated processed [aagetepicted in Figure 1.

Moving BBdir2 | BBdir1 Moving csdiri [ csdir2 | Moving
Subcycle
number 1 2 3 4 5 28 29 30 31 32 33 34 35 36 37 1 2 3 4
Normal Normal Normal Normal Normal Normal Normal Normal
1 29 B8 BB cs cs 1
Input g
transfer
Vet Vet Verf, Vet Vet Ve, Vet Vet
BL3 B13 B13 B1:3 B1:3 813 B13 B13
VPE VPC data VPAdata | VPAdata VPDdata | VPE
veBdaa | ewpry | veDdam | AUXdata Spectra Spectra Spectra Spectra AUXdata | Spectra
Transfer Image 32 Data Data Data Data oL Image 32 Data
to FMU RAW 2 NEW CALe | 'mage33 | packet1 Packet28 | Packet29 [ Packet3o | cauB EMPTY RAW 1 RAW 2 EMPTY  [NEW CALIB | Image 33 [ Packet1
coer | Image3s + + + + COEF COEFF | Image 35 +
image 36 Image 1 Image 28 | Image 20 | Image 30 image 36 | Image 1
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The packets scheduling transmission is describ&igimre 2

T_IASI
#1 | #2 #26 | #27 | #28 | #29 | #30 | #31 |#32 | #33 |#34 | #35 | #36 | #37
| []| | [ [ [ | e | [P5] =
|PX2||PX2| |PX2||PX2||PX2||PX2||PX2|
|PX3||PX3| |PX3||PX3||PX3||PX3||PX3|
|PX4||PX4| |Px4||PX4||PX4||PX4||PX4|
|IP ||IP |” |IP ||IP || P ||IF’ |||P ||VPC| |VPA| VPB VPD IP36)
77

#N: issuing subcycle number N
T_ASE > T_ASE =216 ms +/- 3ms
T_IASI =37 * T_ASE
[ASE \ T LBR=1/F_LBR
Transmission window \ F_LBR =2.4576 MHz +/- 1 kHz
T_GAP >=3*T_LBR
PKTi : i-th packet issued in the transmission window

\(Xt—T_LBR [: not issued in Calibration mode

<

order of transmission for PX & IP packets in a subcycle:
- PX1 then PX2 then PX3 then PX4 then IP

I PKT1| | PKT2| |PKT3 | """"" PKTn order of transmission for VPE, AP & calibration IP packets:
- VPE then AP then IP32 then IP33 then IP35 then IP36

T GAP T GAP

Figure 2

6.2. Science data transmission during EXTERNAL CALIBRADIN mode
The external calibration scan sequence is dephxémiv:

1 2 | 3. ...2930 | 31| 32 3B 34 35 36| 37
S S | One specific target S S Blackbody S First Cold Space| S
C c c c c C
a a a a a a
n n n n n n
M | M M | M M M
(0] o] 0 o] o] (0]
\) \" \ \' \" \)
i i i i i i
n n n n n n
[¢] 9 [¢] 9 9 [¢]

From the subcycle SN = 3 to the subcycle SN =29 stan mirror points one specific target among
all possible targets of the instrument.
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On the last seven subcycles, the calibration psoisesxactly the same as in NORMAL
OPERATION MODE.

The transmission of the instrument packets is dmeesas in NORMAL OPERATION mode except
for the subcycle SN =1, 2, 30 where there is angmission for the spectrum and image packets
(cf. Figure 2).

6.3.Science data during AUXILIARY mode

The transmission of packet during the AUXILIARY neds the same as in the NORMAL
OPERATION mode.

As indicated in the introduction of 86, the sciertata is declared non valid by means of the
“instrument mode” parameter.

6.4.Science data during Test mode

The transmission of packets during the test modkeofnstrument is the same as in the NORMAL
OPERATION mode.

This mode is dedicated to ground test purposessamaok activated during in orbit operations.

7. Datation of the IASI packets

Each type of IASI source packet contains the titaenp calculated thanks to the On Board Time
(OBT) coded on 32 bits with a resolution of 1/286and.

The OBT correspond to the on board time value wigeriving the rising edge of the ASE signal
which activates a software function for the OBTistsy acquisition.

The datation accuracy is 15 msec.

For the spectrum and image packets, the OBT camesp to the ASE rising edge of the
measurement acquisition.

For the verification packet, the OBT correspondth ASE rising edge for the subcycle when the
data was selected, i.e. according to the Verificabata Selection (VDS).

For the auxiliary packet, the OBT corresponds toghbcycle SN = 32.

In addition, the OBT is transformed by the on bosoftware in order to elaborate the UTC time
stamp for each packet (c.f. §11).
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8. Management of errors and packets transmission

This section makes an overview of the error managéenand modifications of the packets
transmission. The exhaustive list of errors, desicm of their management by the DPS and the
impacts on packets transmission is done in appdedidind E.

The various errors monitored by the instrumentRERquipment are classified as follows:

- Major errors, which lead to an automatic transitidrthe DPS to its WAIT mode. The packets
transmission is therefore stopped, for all typpaxkets.

Nota: in case of major errors the IMS puts therimaent in HEATER_REFUSE.

- Medium A errors, which lead to an automatic traosiof one or several DPC to its SUSPEND
mode. The spectrum packets transmission assoctatetthis suspended DPC is therefore
stopped. The Verification and Auxiliary Packets temsmitted, but the fields corresponding to
the suspended DPC is filled with zero. There isealium A errors for the image packets. It is
possible to recover from this situation thanksh® ¢ontrol ground segment.

Nota: in case of medium A the IMS puts the instrotie HEATER_REFUSE.

- Medium B errors, which lead to an automatic abortad the current processing for one or
several bands. The field of the spectrum packetesponding to the aborted band(s) is filled
with zero. The inputs for the band merging corresiiag to the faulty band are set to zero in
order not to alter the remaining bands. The Vatfan and Auxiliary packets fields for the
faulty band(s) are filled with zero. If all the lilnare aborted, the spectrum packets is not
transmitted except if the bands abortion resutimfa ZPD error affecting all the bands (in such
a case the spectrum packets are issued with AlR# fitith zero).

When a process is suspended, the flags shall rem#ieir “no error” status, except the flags
which allow to detect the errors.

There is no medium B error for the image packeltgs Kind of error is limited to the subcycle
(for observational phase) or to the 8 seconds géfar calibration phase) where the error is
detected.

Nota: the IMS does not monitor the medium B erisssied by the DPS except a given
programmable limited s€t. Therefore the Ground is responsible for traclngh errors
from the DPS packets and takes the appropriateuresai case they are persistent.

(*) the following medium B errors are monitored ij@nt baseline):

- errorl : ‘NS different from number of framesuoted by DPS’
- error 500 : ‘DPS LNR-Rx DVL flag raised’
- error 501 :‘IMS OD data not received by DPS’

- error 2 . 'IMS SN not valid’
- error 3 . 'IMS CD not valid’
- error4 . 'IMS SP not valid’
- error5 . 'IMS NS not valid’

- error13 :‘DPS LNR-Rx VLN flag raised’
- error 496 :‘IMS SN not equal to DPS SN’
- error 497 :'lIS data not received by DPS’
- error 498 :‘MAS data not received by DPS’
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If the medium B errors monitored by the IMS arespsent then the IMS puts the instrument in
HEATER_REFUSE therefore packets issuing by the BR$opped

- Minor errors, which lead to raise flags within tlcillary info field of the spectrum,
verification and auxiliary packets. The processimgot interrupted in these cases. There are
minor errors for the image reception and transmisdiandled in the same way as the data from
the interferometer.

Nota: the IMS does not monitor the minor errorsiéssby the DPS. Therefore the Ground is
responsible for tracking such errors from the DRE&kpts and takes the appropriate
measures in case they are persistent.

The errors are handled at band level, but in cageeoror is detected on the band selected for the
NZPD processing, this detected error is extendethi@¢oother bands since the error detected alters
the NZPD determination.

These errors are managed either for observatidmabepor calibration phase. The impact of the
various errors detection on the calibration proogss given by the following table (which is valid
when the selected band for NZPD determination insllz3):

Error Al | A2 |A3|Cl|[C2|C3|CS|BB
Medium B System Error XX [ XXX ]| X]X]|X
Minor System Error X[ X[ XX ]| X
Medium B MAS Error on all bands X | X[ X] X[ X]|X] X ]| X
Medium B MAS Error on band B1 X X
Medium B MAS Error on band B2 X X
Medium B MAS Error on band B3 X[ X[ XX ]| X]|X]X]|X
Minor MAS Error on all bands X | X | X ]| X[ X
Minor MAS Error on band B1 X
Minor MAS Error on band B2 X
Minor MAS Error on band B3 X | X | X ]| X[ X
Medium B NLC Error on band B1 X X
Medium B NLC Error on band B2 X X
Medium B NLC Error on band B3 X[ X[ XX ]| X]|X]X ]| X
Medium B ZPD Error X[ X[ XX ]| X]|X]X]|X
Medium B ISI Error on band B1 X X
Medium B ISl Error on band B2 X X
Medium B ISI Error on band B3 X X
Minor SPK Error on band B1 X
Minor SPK Error on band B2 X
Minor SPK Error on band B3 X | X | X ]| X[ X
Minor IRS error on BB target or on CS target X [ X
Minor RCI error on band B1 X
Minor RCI error on band B2 X
Minor RCI error on band B3 X
Where:

-Ak (k=1,2o0r3) == abortion of band k processing in the faulthy subcycle

-Ck(k=1,20r3) == non-update of band k FRC filtered coefficients

-CS == non-update of CS target FRS filtered coefficients

- BB == non-update of BB target FRS filtered coefficients

-X == corrective action

In Observation Phase, the corrective actions argdd to A1,A2,A3.
Nota: a similar table can be constructed if theeseédd ZPD band is band 1 or 2.
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In addition to the DPS error management, it is idessfor the command and control ground
segment to disable the processing of one partidudead for one particular pixel thanks to the
parameter IDefBranchStatu& the parameter setting macrocommand.

IDefBranchStatus
BO| B1| B2| B3| B4| B5| B6| B7, B8 B9 B10B11|B12|B13|B14|B15

Px1/| Px1/| Px1/| Px2/| Px2/| Px2/| Px3/| Px3/| Px3/| Px4/| Px4/| Px4/| Oor|{ Oor|Oor| Oor
Bl | B2 | B3| Bl1|B2|B3|B1|B2|B3|B1 B2 |B3| 1 1 1 1

With the following coding: 0 = disable, 1 = enable.

Note: if the NZPD selected band processing is ditshtihe whole pixel processing is disabled (i.e.
the two remaining bands are automatically disabled)

The field of the spectrum packets correspondinghto disabled band(s) is filled with zero. The
inputs for the band merging corresponding to ttealded band (s) are set to zero in order not to
alter the remaining bands. The Verification and ilary packets fields for the faulty band(s) are
filled with zero. The flags for the disabled basyidre set to no error.

The parameter PTSI, defined in 812.2, allows tovktine processing configuration (enable/disable
band/pixel) of the instrument.
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9. Measurement data source packet format
Each source packet structure consists of two ni@lols as defined by [METOP] :
- The source packet primary header, with a fixedtlend 6 octets,

- The source packet data field with a variable length

PACKET PRIMARY HEADER PACKET DATA FIELD
(6 Octets)
Packet Identification Packet Packet | Secon- Source Data
Sequence Length dary
Control Header
(2 octets) (2 octets) (2 octets) | (8 oct.) User Data Packet
Error
Control
Version| Type | Sec. | APID | Seq. | Source uTC Ancillary Data | Applicat
Number| Indic. | Header Flag | Seq. Ti jon Data
Flag Count ime
Stamp
3 bits 1 hit 1bit | 11 bits 2 bits | 14 bits
16 bits 16 bits 16 bits 64 bits OBT | Ancillary | Variable| 16 bits
48 | Info Field
bits (aif) (adf)
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10. Packet Primary Header Definition
The primary header definition is common to all petek

10.1. Packet identification
This field allows to identify the type of packeamsmitted by IASI.

Packet Identification (word #1)
Version Number BO to B2 0Q@0
Type B3 0}
Secondary Header flag B4 bl
Application Process ID B5 to B14

The application process for each type of packdefmed in the following table:

Type of packet APID APID in hexa
Spectrum packet Pixel 1 (PX1) 130 08 82
Spectrum packet Pixel 2 (PX2) 135 08 87
Spectrum packet Pixel 3 (PX3) 140 08 8C
Spectrum packet Pixel 4 (PX4) 145 08 91
Image packet 150 08 96
Verification packet (*) 160 08 A0
Auxiliary packet 180 08 B4

(*) nota: there is only one APID for the VPA, VPB, VPC, VRIDd VPE packets.

10.2. Packet sequence control
The packet sequence control consists of the Segtimmflag and the packet sequence count.

Packet Sequence Control (word #2)

Segmentation flag BO to B1 d (Unsegmented)

Source sequence count B2 to B15

The packet sequence control allows to count thebenrof generated packet by the instrument
thanks to the Source Sequence Count (SSC) 14 kars avound counter.

There is one individual counter per type of pacler a given APID), incremented by the
instrument each time one packet is generated.

At initialization of the DPS (i.e. At DPS power @n DPS reset), the SSC is set in such a way that
the first packet issued is marked with SSC = Gefish APID.

The segmentation field indicates if the packet seuis segmented or not. IASI packets are
unsegmented.

10.3. Packet Length

The Packet length shall reflect the number of bgtesus one of the data field from the first byte of
the data field secondary header to the last byteeo§ource data field including the packet error
control field. The packet length is therd#3 of the packet.
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11. Packet Secondary Header definition

In addition to the OBT defined in §7, the instrumealculates, from the OBT and the parameters
transmitted via the DELTATIME MCMD, the time stariipthe Universal Time Code (UTC). This
UTC Time Stamp is inserted in the words 4 to 7aufrepacket.

UTC Time stamp (word #4 to #7)
Word #4 BO to B15 | Number of Days (since 1 Janu@g02
Word #5 BO to B15 | Number of ms in the day (MSW)
Word #6 BO to B15 | Number of ms in the day (LSW)
Word #7 BO to B15 | 0000h

nota: the UTC is set to 0 in the VPC packets iredhs Verification Data Selector target is relative
to SN=35 or SN=36

The secondary header is common to all packets.

12. User Data definition

The user data consists of the three following field
- The On Board Time Stamp

- The Ancillary Info Field

- The Application data

The On Board Time stamp definition is common topaltkets, whereas the ancillary Info field and
application data are specific to each individualked.

12.1. On Board Time stamp
The OBT field contains the ICU On Board Time (7).

On Board Time (word #8 to #10)
Word #8 BO to B7 00h
B8 to B15 Coarse Time (MSB)
Word #9 BO to B15 Coarse Time (LSW, LSB = 15s)
Word#10 BO to B7 Fine Time (LSB = 1/256s)
B8 to B15 00h

nota: the OBT is set to 0 in the VPC packets ired¢he Verification Data Selector target is relative
to SN=35 or SN=36
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12.2. Spectrum ancillary info field (PX.aif)

The spectrum ancillary info field contains informoat data which allows the on-ground processing
of the spectrum contained in the application d&td.f The Ancillary Info Field represents the
words #11 to #160 of the spectrum packet.

+» The words #11 to #13 contain the Operational D@ta)(generated each and every subcycle by
the equipments and checked by the IMS in ordeeteerate the corresponding Operational Data
Non Valid (OD_NV) flags. This Operational Data arsed internally by the DPS for the
algorithmic processing.

Operational data word 1 (word #11)

Word #11 \ BO to B15 \ Number of samples (NS)

The number of samples (NS) is the total numberRIDRulses counted by the Cube Corner
Mechanism (CCM) during the high level of ASE sigrié$ is an unsigned 8 bits integer.

Operational data word 2 (word #12)

Word #12 BOto B7 | Step Number (SN)
B8 to B15 | Scan Position (SP)

The Step Number is defined in 84. SN is an unsighbits integer.
The Scan Position (SP) is defined by the followtelgje:

Target Scan position
Earth targets SP=11t030
First deep space SP =31
Hot Blackbody SP =32
Second deep space SP =33
Nadir SP =34
Scan mirror back to the sounder SP =35
Parked position SP =36
Scan moving SP=0

SP is an unsigned 8 bits integer.

Operational data word 3 (word #13)
Word#13 BO CD Cube direction
Bl CSQ Cube Speed Quality
B2 SQ1 Scan Alpha angle quality
B3 SQ2 Scan Beta angle quality
B4 IEQ Imager equalisation (1 = equalisation

performed) — See §12.5

B5to B7 | 009

B8 SN_NV | Step Number Non Valid
(reset if Step Number <> Scan Internal Counter)
B9 CD_NV | Cube Direction Non Valid

(reset if CD not toggling each ASE subcycle)
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Operational data word 3 (word #13)
B10 CSQ_NV | Cube corner Speed Quality Non Valid
(reset if CSQ =0)
B11l SP_NV | Scan Position Non Valid

(reset if Scan Position <> expected one on the
ASE subcycles where the verification shall be
performed — Mode and Step Number dependant)
B12 SQ1 NV | Scan Quality 1 Non Valid

(reset if SQ1 = 0 on the ASE subcycles wher
Scan Position verification shall be performed
B13 SQ2_NV | Scan Quality 2 Non Valid

(reset if SQ2 = 0 on the ASE subcycles if Scan
Position is lower than 30 and if Scan Position
verification shall be performed)

B14 NS_NV | Number of Samples Non Valid

Reset if NS is out of range (w.r.t thresholds
uploaded by SW parameter Setting MCMD)
B15 IEQ_NV | Imager Equalisation Non Valid

(reset if IEQ = 0 on SN=32 of each IASI cycle
where equalisation shall be performed (the
period of equalisation is uploaded by SW
parameter setting MCMD). See §12.5

(4]

Nota: The field {B8, B9, B10, B11, B12, B13, B14]1%H is called the 'OD_NV" field. The CD and
CSQ operational data are generated by the CubeeCddechanism. The CSQ is obtained by
comparison of the speed control loop errors to stiwkls which could be modified by
macrocommands.

The SQ1 & SQ2 flags are generated by the Scan Me&rhaby comparison of the Alpha and Beta
control loop errors to thresholds which can be riediby macrocommands.

The IEQ flag is generated by the imager equipmiéa}. (

The flags inserted in bits 8 to 15 of word #13 geaerated by the IMS when monitoring the
Operational Data. When one OD_NV flag is reset (# associated OD shall be considered as
non valid and therefore not used for further preces

At DPS level, the resetting of OD_NV flags will pake the following immediate effect:

In case CD_NV, SN_NV, SP_NV or NS_NV are resetregponding Medium B errors will be
generated and reported in the ELT table (Ref. §128a consequence spectrum packets will no
longer be produced if such errors appear in anrg@sen subcycleln case the errors appear in a
calibration subcycle the filtered calibration caéeénts & filtered reduced ZPD spectra will not
be updated (the non-update events are traced blatseBBofFlagSrdNonUpdate &
BBofFlagCoefCallnit in AP packet).

In case SQ1_NV, SQ2_NV or CSQ_NV are reset: coarding Minor errors will be generated and
reported in the ELT table (Ref. §12.8) with no atbffects in the spectrum packets. If such
errors appear in an observation subcycle the PKagtaevill contain flags set to ERROR. If such
errors appear in a calibration subcycle the fillezalibration coefficients & filtered reduced ZPD
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spectra will not be updated (cf. flags BBofFlagSodNpdate & BBofFlagCoefCallnit in AP
packet).

In addition at IMS level, the two following mechamis are implemented:

The related OD_NV flags are reset in case of comaation failure to the subsystem on which
the acquisition of the OD has been performed (CSMIS or IIS).

The IMS performs cyclically (each two seconds) anitasing of all OD_NV flags (except

IEQ_NV): the monitoring triggers in case one of tlags has been reset, ie one of the parameters
is not valid (at least once among 2 seconds) and#s been repeated consecutively three times
(ie over a period of 8 seconds).

In both cases depicted before, the IMS will gereegatorrective action leading to DPS switch to
Wait Mode (mode in which the packets are no lorgererated by the DPS). Therefore the resetting
of OD_NV flags will be seen only transitorily befopackets completely disappear.

* The words #14 and #15 contain the IASI configuratisords which allow the processing
ground segment to determine which configuratiortgently selected by the command and
control ground segment.

IASI Configuration word 1 (word #14)
Word#14 BOto B2 | 0Q{spare)
B3 IASI 1, = Nominal

Chain 0, = Redundant
B4 toB6 | 00Q(spare)

B7 not used \ D(spare)
B8 MAS HAU1 Power Status
B9 MAS HAUZ2 Power Status
B10 MAS HAU3 Power Status
B11 MAS HAU4 Power Status
B12 to B14|000Q,(spare)
B15 Laser 1, =laser 1
identifier |0, = Laser 2
IASI Configuration word 2 (word #15)
Word#15 BO RC RAM check during any DPC INIT Modg €1
Enabled, § = Inhibited)
Bl LNR LNR input select (l= MAS data, 9= Test)
B2 ASE ASE in test mode ( external, §= internal)
B3 LBR LBR output select (1= FMU A, 0, = FMU B)

B4toB6 | PIXEL1
B7to B9 | PIXEL 2
B10 to B12|PIXEL 3
B13 to B15|PIXEL 4
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The PIXEL I (I= 1, 2, 3, 4) fields allow to detemei to which DPC the MAS pixel acquisition chain
is affected.

PIXEL | = 00% HAU | connected to DPC 1
PIXEL | = 01G, HAU | connected to DPC 2
PIXEL I = 011, HAU | connected to DPC 3
PIXEL I = 10Q, HAU | connected to DPC 4
PIXEL I = 10% HAU | connected to DPC 5

Nota: these inter-connections between MAS acqaisithains and the DPC’s determine the
instrument hardware configuration.

For the modification of the on-board processingpaaters, the “Parameter setting
macrocommand” allows to modify the parameters efihirious pixel without taken into account
this hardware organization by addressing diretidypixel.

« The words #16 and 17 contain the Parameter Taliléd8etifier which allows the processing
ground segment to determine the processing couatligur to select. This data is handled by the
ground segment thanks to macrocommands. A modsesititan is required to modify this
parameter in the source packets (e.g. from NORMAPBERATION or EXTERNAL
CALIBRATION to AUXILIARY mode). The default valueguals to 1.

Parameter Table Set Identifier (word #16 & 17)

Word#16 BO to B15| PTSI (MSW), SW Version and Reyiisare given on
2 decimal digits and are stored in one word withranyt
conversion as in the following example : Versioh22is
coded in hexadecimal : 020C

Word#17 BOto B15| PTSI (LSW), Parameters Identiegiven on 5 decimal
digit and is stored in one word (16 bits unsignedger)

« The Word #18 contains the Line Number data whidbwa to determine the number of
8 seconds period since the DPS is commanded talstatits operational mode. Each time the
DPS leaves its operational mode, the LN is reseéto.

Line Number (word #18)

Word#18 | BOtoB15| LN

In case of transition between NORMAL OPERATION &XITERNAL CALIBRATION, the LN
is reset to zero. This also applies when in AUXIRM mode the DPS is in its operational mode,
and when a transition to the NORMAL OPERATION or BEBRNAL CALIBRATION is activated.

Note that the IMS reset the LN counter on ASE NCIB#£1 whereas the DPS switches into
NORMAL OPERATION (resp. EXTERNAL calibration) on xteASE N°1. Therefore the LN
counter of the first DPS produced packets aftetrdmsition into NORMAL OPERATION (resp.
EXTERNAL calibration) is systematically equals 1.

LN is an unsigned 16 bits integer.
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< The word #19 contains the instrument mode idemtifie

Instrument mode (word #19)
Word#19 BO to B7 |Not used (always at 0)
B8 Transition status (0 = mode transition in progress

1 = established mode)
B9 to B15 |Instrument sub mode

Established modes:
00Fg8 = AUX_OP
00Al, = NORMAL OPERATION
00A2, = EXTERNAL CALIBRATION
Transition modes in progress:

0072, = OPERATION (Normal or Ext.Cal.)
to AUX ASE SYNC transition

002%= AUX to NORMAL MODE transition *
0022, = AUXto EXT CAL MODE transition *

Nota: other instrument modes are not possible siacsmission of measurement data is only
authorized in these modes.

* MODE TRANSITION only in the first line (B8=0: 2land A}, have the same B9 to B15, only
B8 changed. It's the same for,2zdnd A2).

* The word #20 contains the System Quality Index $pectra which allows the processing
ground segment to stamp the spectrum packets vatistem quality flag. This data is handled
by the ground segment thanks to SW Parameter §eatiacrocommand. There is no need to
perform an instrument transition to modify this alatith macrocommand. The default value
equals to 0.

System Quality Index for Spectra (word #20)

Word#20 | BOto B15[SQIS  (detail of this is TBD)

« The word #21 contains the pixel identifier.

Pixel Identifier (word #21)

Word#21 BO to B15| 00GI= Pixel 1
0002, = Pixel 2
0003, = Pixel 3
0004, = Pixel 4
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«» The word #22 contains the number of MAS frames tedifoy the DPS. The frame represents
the data generated by the MAS at each RPD pulskit é&composed of the three bands of the
four pixels. The relation between this data andNbenber of Samples will depend on the final

IASI design..

Number of MAS frames counted by the DPS

(word #22)

Word#22

BO to B15 | BdcoNbReceivedWords

BdcoNbReceivedWords is an unsigned 16 bits integer.

« The words #23 to #28 contain the mean value offertegram after the non linearity correction
for the three bands of one pixel. These data at@t3&ingle precision Floating-Point numbers.

Mean value of interferogram after non linearity comection

(words #23 to 28)

Word#23 BO to B15| BNIcAnaMV for Band B1_MSW
Word#24 BO to B15| BNIcAnaMV for Band B1_LSW
Word#25 BO to B15 | BNIcAnaMV for Band B2 MSW
Word#26 BO to B15| BNIcAnaMV for Band B2_LSW
Word#27 BO to B15| BNIcAnaMV for Band B3_MSW
Word#28 BO to B15| BNIcAnaMV for Band B3_LSW

< The word #29 contains the NZPD value for the NZRilected Band (Band B3 is used by

default).

NZPD value for the NZPD selected Band

(word #29)

Word#29

BO to B15 | BZpdNzpd

BZpdNzpd is an unsigned 16 bits integer.

« The words #30 and #31 contain the NZPD quality ¥\ndetermined by the NZPD algorithm.
This data is a 32 bit Single precision FloatingrPoumber.

NZPD quality Index

(words #30 and 31)

Word#30

BO to B15

BzpdNzpdQuallndexEW (MSW)

Word#31

BO to B15

BzpdNzpdQualindexEW (LSW)
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+ The words #32 to 87 contain the mean value of ime&gi part of the calibrated spectrum over
the spectral interval constituted by 400 spectaahles (i.e=100 cm') for Band B1, B2 and
B3. The maximum spectral intervals of 400 samates8 for band B1 and 10 for band B2 & B3.
The first spectral interval begins at the firstps sample of the band (i.e. IUsbNsfitstin
case of band B1). In case the number of spectiaivials time the number of samples is higher
than the last spectral sample of the band (i.ebMd#ast-; in case of band Bl), the data
associated to the spectral intervals higher thaabMNslast-; are fulfilled with zero. These data

are a 32 bit Single precision Floating-Point nursber

Mean value of imag. part of the calibrated spectrum

over the spectral interval of 100 crit for Band B1

(words # 32 to 47)

Word#32 BO to B15 | BArclmagMean_ Band B1_ spectrgdrival #1 (MSW)
Word#33 BO to B15| BArcimagMean_Band B1_ spectitdrival #1 (LSW)
Word#46 BO to B15| BArcimagMean_Band B1_ spectrtdrival #8 (MSW)
Word#47 BO to B15 | BArclmagMean_ Band B1_ spectit@rval #8 (LSW)

Mean value of imag. part of the calibrated spectrum

over the spectral interval of 100 crit for Band B2

(word # 48 to 67)

Word#48 BO to B15 | BArclmagMean_ Band B2_ spectrgrival #1 (MSW)
Word#49 BO to B15 | BArclmagMean_ Band B2_ spectit@rval #1 (LSW)
Word#66 BO to B15| BArcimagMean_Band B2_ spectrrival #10 (MSW)
Word#67 BO to B15 | BArclmagMean_ Band B2_ spectri#@rval #10 (LSW)

Mean value of imag. part of the cal
over the spectral interval of 100 crit for Band B3

ibrated spectrum
(word # 68 to 87)

Word#68 BO to B15 | BArclmagMean_ Band B3_ spectrgdrival #1 (MSW)
Word#69 BO to B15 | BArclmagMean_ Band B3_ spectit@rval #1 (LSW)
Word#86 BO to B15| BArcimagMean_Band B3 _ spectrrival #10 (MSW)
Word#87 BO to B15 | BArcimagMean_ Band B3 _ spectranival #10 (LSW)
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+» The words 88 to 143 contain the Mean value of sgudrimaginery part of the calibrated

spectrum over the spectral interval constituted®y spectral samples (i=100 cm') for Band

B1, B2 and B3. The maximum spectral intervals dd 4amplesre 8 for band B1 and 10 for
band B2 & B3. The first spectral interval beginstta first spectral sample of the band (i.e.
IUsbNsfirst-; in case of band B1). In case the number of sfgdotexvals time the number of
samples is higher than the last spectral samptheoband (i.e. IUsbNslast in case of band

B1), the data associated to the spectral intehiglser than IUsszlaﬂare_fulﬁlled with zero.
These data are a 32 bit Single precision Floatimigtfhumbers.

Mean value of square of imaginery part of the calibated spectrum

over the spectral interval of 100 crit for Band B1

(word # 88 to 103)

Word#88 BO to B15 | BArcimagRMS_Band B1_spectralnvae#1 (MSW)
Word#89 BO to B15| BArcimagRMS_Band B1_spectralrivaie#1 (LSW)
Word#102 BOto B15| BArcimagRMS_Band B1_spectratival #8 (MSW)
Word#103 BO to B15| BArcimagRMS_Band B1_spectratinal #8 (LSW)

Mean value of square of imaginery part of the calibated spectrum

over the spectral interval of 100 crit for Band B2

(word # 104 to 123)

Word#104 BOto B15| BArcimagRMS_ Band B2_spectrtdiival #1 (MSW)
Word#105 BOto B15| BArcimagRMS_ Band B2_spectrediival #1 (LSW)
Word#122 BOto B15| BArcimagRMS_Band B2_spectrtdival #10 (MSW)
Word#123 BO to B15| BArcimagRMS_ Band B2_spectrtdiival #10 (LSW)

Mean value of square of imaginery part of the calibated spectrum

over the spectral interval of 100 crit for Band B3

(word # 124 to 143)

Word#124 BO to B15| BArcimagRMS_Band B3_spectragiival #1 (MSW)
Word#125 BO to B15| BArcimagRMS_Band B3_spectratival #1 (LSW)
Word#142 BOto B15| BArcimagRMS Band B3_spectratival #10 (MSW)
Word#143 BOto B15| BArcimagRMS_Band B3_spectragival #10 (LSW)

% The words #144 and #145 contain the Mean valueeafmvalues of square of imaginery parts
of the calibrated spectrum over the spectral irtisrfor Band B1. This datum is a 32 bit Single

precision Floating-Point number.

Mean value of mean value of square of imaginery paof the calibrated spectrum

over the spectral intervals for Band B1

(word #144 and 145)

Word#144

BO to B15

BArcimagMeanRMS_Band B1 (MSW)

Word#145

BO to B15

BArcimagMeanRMS_Band B1 (LSW)
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+» The words #146 and #147 contain the Mean valueegfimvalues of square of imaginery parts
of the calibrated spectrum over the spectral imtisrfor Band B2. This datum is a 32 bit Single
precision Floating-Point number.

Mean value of mean value of square of imaginery paof the calibrated spectrum
over the spectral intervals for Band B2 (word #146 and 147)

Word#146 BO to B15| BarclmagMeanRMS_Band B2 (MSW)

Word#147 BO to B15| BarclmagMeanRMS_Band B2 (LSW)

« The words #148 and #149 contain the Mean valueeafmvalues of square of imaginery parts
of the calibrated spectrum over the spectral imtisrfor Band B3. This datum is a 32 bit Single
precision Floating-Point number.

Mean value of mean value of square of imaginery paof the calibrated spectrum
over the spectral intervals for Band B3 (word #148 and 149)

Word#148 BOto B15| BArclmagMeanRMS_Band B3 (MSW)

Word#149 BO to B15| BArcimagMeanRMS_Band B3 (LSW)

« The words #150 to #154 contain the Spectrum Statea which allows the processing ground
segment to know the flags raised by the instrurmeatder, in one hand, to monitor the on
board processing and, in other hand, to give guadtors for some of the on processing steps.

Status_area_word #1 (word #150)

Word#150 BO DPS LNR-Rx DVL flag

B1 DPS LNR-Rx VLN flag

B2 flag BBofFlagSpectNonQual

B3 flag BDcoFlagMasErrorPath for band B1

B4 flag BDcoFlagMasErrorPath for band B2

B5 flag BDcoFlagMasErrorPath for band B3

B6 flag BDcoFlagMasOverflow for band B1

B7 flag BDcoFlagMasOverflow for band B2

B8 flag BDcoFlagMasOverflow for band B3

B9 flag BDcoFlagMasEcret for band B1

B10 flag BDcoFlagMasEcret for band B2

B11 flag BDcoFlagMasEcret for band B3

B12 flag BdcoFlagMasErrorNbWords

B13 to B15|spare (set to 0)
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Status_area_word #2

(word #151)

Word#151 BO flag BSpkFlagSpik for band B1
Bl flag BSpkFlagSpik for band B2
B2 flag BSpkFlagSpik for band B3
B3 flag BzpdFlagNzpdNonQualEW
B4 flag BlsiFlagErrorFft for band B1
B5 flag BlsiFlagErrorFft for band B2
B6 flag BlsiFlagErrorFft for band B3
B7 Flag BArcFlagCalSpectNonQual for band B1
B8 Flag BArcFlagCalSpectNonQual for band B2
B9 Flag BArcFlagCalSpectNonQual for band B3
B10 flag BCodFlagFlood
B11 flag BDcoFlagErrorinterf for band B1
B12 flag BDcoFlagErrorinterf for band B2
B13 flag BDcoFlagErrorinterf for band B3
B14 to B15|spare (set to 0)
Status Area words 3 to 5 (spare) (words #152 to 154)
Word#152 BOto B15| Spare (setto 0)
Word#153 BOto B15| Spare (setto 0)
Word#154 BOto B15| Spare (setto 0)

The following table gives the meaning of the difier flags elaborated by the on board processing

and the error severity for the corrective actiatentification (cf § 12.8 for definition of error

severity).

Error / flag

Error severity

Definition

DPS LNR-Rx DVL flag

2B

Error detected on MAS / Diterface which alter the
content of the raw interferogram data for all baand all
pixels (LNR command word unexpected)

DPS LNR-Rx VLN flag

2B

Error detected on MAS / Diterface which alter the
content of the raw interferogram data for all baand all
pixels (LNR code rule violation)

flag BbofFlagSpectNonQual

This flag is a summairthe medium B or minor errors
detected for the pixel (i.e. if one medium B or arierror
occurs on one band of the pixel).

flag BdcoFlagMasErrorPath

2B

Error detected orrétveinterferogram sample which
corresponds to an erroneous digital numeriser dicgtion
gain data for a given band.

flag BdcoFlagMasOverflow

Error detected on the ieterferogram sample which
corresponds to the overflow indication of the AL &
given band.

flag BdcoFlagMasEcret

Error detected on the raerferogram sample which
corresponds to the detection by the analog chaimefspike
on the acquired signal for a given band.
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Error / flag Error severity Definition
Flag BdcoFlagMasErrorNbWords 2B Flag set to emardse of the number of raw interferogran

samples received by the DPS differs from the Nunalber
Samples (NS) counted by the CCM more than

+ IdefMASNbwordsShift. Applicable to all bands arltl a
pixels.

flag BspkFlagSpik 1 Flag set to error by the sgilgorithm which corresponds to
the detection of one spike detected on the diggdliraw
interferogram raw samples for a given band.

flag BzpdFlagNzpdNonQualEW 2B Flag set to errothey ZPD algorithm when one error is
detected on the processing (NZPD determined saecplals
to one of the limits of the NZPD searching windows)n
case of the quality index BzpdNzpdQuallndexEW egeee
the threshold IdefZpdQuallndexCutoff

flag BisiFlagErrorFft 2B Flag set to error in cafehe number of samples for the FET
computation is not sufficient (compared to the reeedne:
IdefFftNSFFT = 51200) for a given band.

flag BarcFlagCalSpectNonQual 1 Flag set to erraraise of the parameter BarcilmagMeanRMS
exceeds the threshold IDefArcimagMeanRMSCutoiffa
given band.

flag BcodFlagFlood 1 Flag raised when it is notgiloie to encode all spectrum

samples due to limit exceeding of the maximum afieg bits
allowed for the transmission (IdefCodNbBitMax

flag BdcoFlagErrorinterf for band BL - This flagasummary for band B1(i.e. set to error if one
error is detected) of the following errors:

- BdcoFlagMasErrorPath (status area word #1, B3)

- BdcoFlagMasOverflow (status area word #1, B6)

- BdcoFlagMasEcret (status area word #1, B9)

flag BdcoFlagErrorinterf for band BR - This flagasummary for band B2 (i.e. set to error if one
error is detected) of the following errors:

- BdcoFlagMasErrorPath (status area word #1, B4)

- BdcoFlagMasOverflow (status area word #1, B7)

- BdcoFlagMasEcret (status area word #1, B10)

flag BdcoFlagErrorinterf for band B3 - This flagassummary for band B3 (i.e. set to error if one
error is detected) of the following errors:

- BdcoFlagMasErrorPath (status area word #1, B5)
- BdcoFlagMasOverflow (status area word #1, B8)
- BdcoFlagMasEcret (status area word #1, B11)

«» The words #155 and #156 contain the Maximum nurobbit allowed for the spectrum coding
(determined from the processing ground segmentpfod the ground segment to determine
the length of the spectrum application data figlis data is an unsigned 16 bits integer.

Maximum number of bits allowed for the spectrum codéhg (words #154 and 155)
Word#155 BO to B15 |_IDefCodNbBitMax (MSW)
Word#156 BO to B15 |_IDefCodNbBitMax (LSW)

+» The words #157 to #160 are spare words (set to 0).
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12.3. Spectrum application data field (PX.adf)

The spectrum application data field contains tHibe#ed spectrum corresponding to the outputs of
the “COD” algorithm. The resulting spectrum sampdes packed into a consecutive binary data
stream divided into 16 bits words.

To be noted that the calibrated spectrum are cddfsdently according to the CTN value:

CTN=0 when SP = 1..30 (Earth views)
CTN=1 when SP = 32 (Blackbody view)
CTN=2 when SP = 31, 33 (Cold space views)

CTN=3 when SP =0, 34, 35, 36 (Other views)

If the parameter_IDefCodNbBitMarodulo 16#0, Ob will be added by the DPS to fulfill the
remaining 16 bits word.

The ADF will be structured as followsy (¥ BCodSpect(k), n = IDefCodNbBitMax & n mod 16 =0)

00O 01 02 03 04 05 06 0O7 08 09 10 11 12 13 14 15
Vis | Vig | Vi3 | Vi2 | Vi1 | V1o | Voo | Vos | Vo7 | Vos | Vos | Voa | Vo3 | Vo2 | Vo1 | Voo

V31 | V30 | Voo | Vag | V27 | Vae | Vos | Voq | Vo3 | Voo | Vo1 | Voo | Vig | Vig | V17 | Vie

V-1 | V-2 | Vn-3 | Vn-4 | Vn-5 | Vn-6 | Vn-7 | Vn-g | V-9 |Vn-10| Vn-ll| Vn-12| Vn-13| Vn-14| Vn-15| Vn-16
If nmod 16# 0 then the ADF will be completed by null valuasrder to have a word-alignment

For example if n = 18 we will have the followingustture:

00 01 02 03 04 05 06 O7 08 09 10 11 12 13 14 15

Vis5 | Via | V13 | Vi2 | Vi1 | V1o | Voo | Vos | Vo7 | Vos | Vos | Voa | Vo3 | Vo2 | Vo1 | Voo

0 0 0 0 0 0 0 0 0 0 0 0 0 0 | viz | Vs
During the first line following a mode transitiotmhe ADF value for the spectrum are set to zero
since the calibration coefficients are initializedzero on mode transition.

Here we give an algorithm that reconstructs thesigay coded values (Bfrom the PX ADF words
(in italic a procedure to go from the ADF wordghe bit array v):

LET P = 0 -- bit array pointer
-- determining the number of words, say Nw, to deddiv’ is the integer division):
if IDefCodNbBitMax mod 16 = 0
then Nw = (IDefCodNbBitMax div 16)
else Nw = 1 + (IDefCodNbBitMax div 16)
end if
-- decoding:
for Min 0.. Nw-1 loop
for Nin 0..16-1loop
LET v(P) = (W(M) / 2**N ) mod 2; LET P = P+1;
end loop
end loop
-- reconstructing the coded physical values, sagB .. Biases
LETP=0
for K in IlUsbNsFirsg; .. [IUsbNsLasi; loop
-- NbBit, is the number of bits that codes sample B
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LET By = V(P) + (2)*v(P+1) + ... + (2"®"0Yyxy(P+ NbBit, -1)
LET P = P + NbBit
end loop
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12.4. Image ancillary info field (IP.aif)

The image ancillary info field contains informatidata which allows the on-ground processing of
the image contained in the application data fi€lie Ancillary Info Field represents the words #11
to #25 of the image packet.

« Thewords #11 to #1%re the same as the words #11 to 19 of the speemngillary info field.

* The word #20 contains the System Quality IndexIF@gewhich allows the processing ground
segment to stamp the image packets with a systatitygflag. This data is handled by the
ground segment thanks to SW Parameter Setting m@ormand. There is no need to perform
an instrument transition to modify this data withgrocommand. The default value equals to 0.

System Quality Index for Image (word #20)

Word#20 BO to B15|SQIl, the content is TBD

«» The word #21 contains the Image status avhach allows the processing ground segment to
know the type of coding used for the images andlduys raised by the instrument.

Image status area (word #21)
Word#21 BO to B7 Value IIS_SIZE
B8 IS ADC Overflow flag
B9 Flag raised if (Number of IS samplg$1100)
B10 to B15| spare (set to 0)

Value IIS_SIZE determines the number of bits alldvier the encoding of the image pixels (can
take the value 8, 10 and 12).

The flag “lIS ADC Overflow” is raised when one oftew indication is detected on the raw data
coming form the imager.

The flag “(Number of IS samples4100)” is raised when the number of image pixetzived by
the DPS is different from the expected one i.e M4ddmples.

«» The word #22 contains the Number of IS Samplesntaml by the DPS which allows the
processing ground segment to determine the lerfgtiedmage application data field.

Number of IIS Samples (word #22)

Word#22 BO to B15 IIS_COUNT

«» Thewords #23 to 25are spare words (set to 0).
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12.5. Image application data field (IP.adf)

The image samples coming from the IS are transddriny extracting the 8, 10, 12 bits Most
Significant Bits out of the 12 bits. The transfodnienage samples are packed into a consecutive
binary data stream divided into 16 bits words.dsecthe number of coded bits for the whole image
is not modulo 16, then the remaining bits in the 6 bits word are fulfilled with zero.

The data stream coming from the IIS and receiveth®yDPS consists of two parts:

- The equalization data (the first four received sias)p

- The images samples (4096 images samples).

The first four received samples correspond to th& dvhich will allow the ground processing
segment to reconstruct the equalization countedlednby the IIS. These four data are coded

exactly in the same way as the image samples béfeirey packed. The equalization counter is
distributed among the four “equalization countett’phto 4.

This 32 bits counter can be reconstructed on grduynelxtracting the most significant byte among
the X coded bits (X = 8, 10, 12 bits) as depictecehfter:

- In case the number of coded bit is 8 bits per inszayaple:

Bo| | | [ [ [ [we7fe8] | [ [ [ [ [|BI16
Equalization counter part 1 Equalization countet pa
Equalization counter part 3 Equalization countet pa
First image sample Second image sample...

- In case the number of coded bit is 10 bits per ersgnple:

Bo| | [ [ | | [B7]B8 BY | | | | Bi6
Equalization counter part 1 i NatNot |Equalization counter part 2
iusedused
ENot iNot Equalization counter part 3 NotNot |Equalizatio
rused: used usedjused|n
Counter part 4 Not/Not |Firstimage sample
used|used

|Second image sample ‘

- In case of the number of coded bit is 12 bitsiperge sample:

Bo| | | | | | | B7] B8 Bill | | [Bis
Equalization counter part 1 NatNot [Not |Not |Equalization
used|used used| used
Counter part 2 Not/Not {Not {Not |Equalization counter part 3
used:used;used;used

Not |Not {Not Not |Equalization counter part 4 Nd:ﬂ\lot Not |Not
used|used|used|used used|used used used
First image sample Second image

Sample

Tous droits réservés [1 CNES  All rights reserved



Reference :IA-ID-1000-6477-AER

| A SI Date -19/08/2010
Issue 131 page 43

In addition to this equalization counter, the fldg® (Bit B4 of word #13 of image packet) and
IEQ_NV (bit 15 of word # 13) shall be handled bg firocessing ground segment.

IEQ and IEQ_NV flags (IEQ always equal to IEQ_NM}ile set to zero, indicates an error in the
equalization process handled by the on-board mamegesubsystem.

IEQ | IEQ_NV Meaning
0 0 The equalization commanded by the IMS is naicessfully executed by the
imager. A new equalization process is preparedtier next 8 second period
(automatic retry).
1 1 No equalization requested or equalization estpd by the IMS and correct
performed by the imager.

y

The IS equalization operation shall be monitorecbtigh the incrementation of the equalization
counter. When IEQ and IEQ_NV equal to zero an aatametry is performed by the IMSS.

The image sample organization within the image ptiskthe following :

(Row01, Column01); (Row01l, ColummO02); (Row01, Coh@8); ..... ; (Row64, Column63);
(Row64, Column 64).
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12.6. Spectrum verification ancillary info field (VP.aif)

The spectrum verification ancillary info field cairts information data which allows the on-ground
processing of the verification data contained im dipplication data field. The Ancillary Info Field
represents the words #11 to #25 of the spectruification packets.

The ancillary info field is the same for all typkwerification packets.

As a general rule, the flags contained in the ieaion packets are already introduced in the
definition of the spectrum packets (§12.2 and 12.3)

The words #11 to #19 are the same as the word$o#14 of the spectrum and image ancillary info
field.

< The word #20 contains the Verification data setettivhich allows the ground segment to
determine the selected verification data in terrhpirel identifier, band identifier and Step
Number identifier. The verification data samplisglietermined via macrocommands.

Verification Data Selection, VDS (word #20)

Word#20 BOtoB3| P
B4toB7 | B
B8toB15| S

Where P represents the pixel Identifier (P=1 toB4)he band identifier (B = 1 to 3) and S the Step
Number (see §4).
Warning:

Ground segment has to take care to not select VBSL2,30 when IASI is in
EXTERNAL_CALIBRATION mode. Indeed, data coresporglino these step numbers are
meaningless (scan mirror is moving) and DPS dods pnocess any interferograms in such
subcycles:

To be noted that if VDS S = 1,2,30 is selected whehl is in EXTERNAL_CALIBRATION
mode then:

1/ data are put in VPA VPB packets (even if theeeraeaningless)

2/ and in AP packets the NO-MAS-INFO and NO-IIS-ID&re set to 0 for SN 1, 2, 30 in (no check
performed on this subcycle)
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«» The word #21 contains the Verification status ambéch allows the ground segment to firstly
identify the type of verification data insertedtive application data field and then to determine
the flags raised by the instrument when procedfiegssociated spectrum.

Verification Status Area (word #21)

Word#21 BO to B7 | Verification packet identifier

01, : VPA

02,: VPB

03,: VPC

04, : VPD

05,: VPE

B8 to B15| Status Area :

B8 : BZpdFlagNzpdNonQual XXelated to the VDS-selected
SN & pixel (XX = EW if SN in 1..30, BB if SN in 3233, CS if
SN in 35..36

B9 : BdcoFlagMasErrorNbWords
B10 to B15 : spare (set to 0)

Note that the Status Area B8-B15 is valid only V®E packets. For VPA, VPB, VPC and VPD
packets the Status Area is filled with zeros.

« The word #22 contains the NZPD value for the NZRR&ed Band related to the selected VDS
NZPD value for the NZPD selected band related to thselected VDS  (word # 22)

Word#22 BO to B15 BZpdNzpd

BZpdNzpd is an unsigned 16 bits integer.

Note that BZpdNzpd is filled with zeros for VPABYNR'PC, VPD, for VPE packets BZpdNzpd is
invalid when SN 32, 33, 35, 36 is selected by \dosfér to AUXILIARY packet for these SN).

* The words #23 and #24 contain the NZPD quality xndietermined by the NZPD algorithm for
the selected VDS. This data is a 32 bit Singleipi@t Floating-Point number.

NZPD quality Index (word #23 and 24)

Word#23 BO to B15] BzpdNzpdQuallndexXpélated to the VDSelected SN & pixe
(XX = EW if SN in 1..30, BB if SN in 32..33, CS BN in 35..36
(MSW)

Word#24 BO to B15 BzpdNzpdQuallndex XXlated to the VDSelected SN & pixe
(XX = EW if SN in 1..30, BB if SN in 32..33, CS BN in 35..36
(LSW)

Note that BzpdNzpdQuallndexXX is filled with zewsVPA, VPB, VPC, VPD. For VPE packets
BzpdNzpdQuallndexXX is invalid when SN 32, 33383s selected by VDS (confer to AUXILIARY
packet for these SN).
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«» The word #25 contains the number of MAS frames tedirby the DPS (M). The frame
represents the data generated by the MAS at eaBhRRe, and it is composed of the three
bands of the four pixels. The relation between daita and the Number of Samples (NS) is the
following one: | NS — M | <= Delta where Delta iparameter set at DPS level, equal to
IDefMasNbWordsShift.

Number of MAS frames counted by the DPS (word #25)

Word#25 ‘ BO to BlS‘ BdcoNbReceivedWords

Nota: this data determines the length of the VPA ¥RB application data field. For VPC packets
BdcoNbReceivedWords is filled with zeros.

*» The word #26 contains the ZPD first sample forgbkected VDS which determines the number
of the first sample of the NZPD searching windowwisTdata is an unsigned 16 bits integer.

ZPD first sample (word #26)

Word#26 BO to B15| IZsbNsfirstSrd

« The word #27 contains the ZPD last sample for #iecsed VDS which determines the number
of the last sample of the NZPD searching windows Oata is an unsigned 16 bits integer.

ZPD last sample (word #27)

Word#27 BO to B15| IZsbNslastSrd

«» The word #28 contains the First spectral sampletherselected VDS which determines the
number of the first spectral sample of the selebtt. This data is an unsigned 16 bits integer.

First spectral sample (word #28)
Word#28 BO to B15 IUsbNsfirst

« The word #29 contains the Last spectral sampletHerselected VDS which determines the
number of the larst spectral sample of the selduted. This data is an unsigned 16 bits integer.

Last spectral sample (word #29)

Word#29 BO to B15| IUsbNslast

% The word #30 contains the First spectral sampleB&fB2 overlapping interval which
corresponds to the first spectral sample of thelapping interval between B1 & B2. This data
is an unsigned 16 bits integer.

First B1&B2 overlapping spectral sample (word #30)
Word#30 BO to B15 IOsbNsFirstMb1b2
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< The word #31 contains the Last spectral sample ©fBB overlapping interval which
corresponds to the first spectral sample of thelapping interval between B1 & B2. This data

is an unsigned 16 bits integer.

Last B1&B2 overlapping spectral sample

(word #31)

Word#31 BO to B15| IOsbNsLastMb1b2

% The word #32 contains the First spectral sampleBafB3 overlapping interval which
corresponds to the first spectral sample of thelapping interval between B2 & B3. This data

is an unsigned 16 bits integer.

First B2&B3 overlapping spectral sample

(word #30)

Word#32 BO to B15| I0sbNsFirstMb2b3

< The word #33 contains the Last spectral sample 2fBB overlapping interval which
corresponds to the first spectral sample of thelapping interval between B1 & B2. This data

is an unsigned 16 bits integer.

Last B2&B3 overlapping spectral sample

(word #31)

Word#33 BO to 815‘ IOsbNsLastMb2b3

% The words #34 to 40 are spare words (set to 0).
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12.7. Spectrum verification application data field (VP.§d

12.7.1.Spectrum verification application data field / Tyfe

The application data for the VPA packet correspdondse first half part of the raw interferograms
acquired by the instrument. The maximum numbeawafinterferograms is equal to 55000.

The length of the application data field is detered by the BdcoNbReceivedWords parameter of
the ancillary info field by applying the followirfgrmula:

. (BdcoNbReceivedWords BdcoNbReceivedWordsod 2) / 2

The raw interferograms received from the MAS igdbd into two distinct data frame:
- the "MAS Header Frames”
- the “MAS Interferogram Frames”.

The “MAS Header Frames” contain 100 special sampked for the on-board processing and
transmitted by the MAS with the following organiipet:

Frame MAS entity Label
F(1) Gain 1 Numeriser Offset With Inputs Set to 0 DdBRawOffsetl
F(2) Gain 4 Numeriser Offset With Inputs Set to 0 DddRawOffset2
F(3) Gain 16 Numeriser Offset With Inputs Set to O] BDcoRaxOffset3
F(4) to F(25) Aucxiliary Values Set 1 -
F(26) Gain 1 Baseline Value Before Coarse Compamsat BDcoRawMVcoarse
F(27) to F(62) Aucxiliary Values Set 2 -
F(63) Gain 16 Baseline Value Before Fine Compeosati BDcoRawMVfine
F(64) to F(92) Auxiliary Values Set 3 -
F(93) Gain 16 Baseline Value After Fine Compensatio = BDcoRawMV3
F(94) Gain 4 Baseline Value After Fine Compensation BDcoRawMV2
F(95) Gain 1 Baseline Value After Fine Compensation BDcoRawMV1
F(96) to F(100) Auxiliary Values Set 4 -

Each sample of the “MAS Header Frames” has the $amret as the Mas interferogram sample.
Each MAS interferogram sample is a 16 bits wordulite following format:

MAS interferogram sample

BO Spike detection Flag
B1 ADC Overflow Flag
B2 to B3 Amplification path,

01, : amplification path 1
10, : amplification path 4
11, : amplification path 16

B4 to B15 Interferogram sample value
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12.7.2.Spectrum verification application data field / Type
The application data for the VPB packet correspdadbe second part of the raw interferograms
acquired by the instrument.

The length of the application data field is detered by the BdcoNbReceivedWords parameter of
the ancillary info field field by applying the folwing formula:

(BdcoNbReceivedWordsBdcoNbReceivedWordsod 2) / 2

12.7.3.Spectrum verification application data field / Type

The application data field for the VPC packet cspands to the current complex NZPD reduced
spectra and filtered calibration coefficients. Thesita are a 32 bit Single precision Floating-Point
numbers.

The length of the NZPD reduced spectra is deternimethe 1ZsbNsfirstSrd and 1ZsbNslastSrd
parameters.

The length of the calibration coefficients arragsdetermined by the IUsbNsfirst and IUsbNslast
parameters.

These coefficients are complex coefficients, thameethe format convention of 80 for the complex
array is applicable.

The application data field is arranged in the feileg order:
array BFrsSrdCS
array BFrsSrdBB
array BFrcOffset
array BFrcSlope

12.7.4.Spectrum verification application data field / Type

The application data field for the VPD packet cepends to the instantaneous complex calibration
coefficients. These data are a 32 bit Single pi@tiEloating-Point numbers.

The length of the calibration coefficients arragsdetermined by the IUsbNsfirst and 1UsbNslast
parameters.

These coefficients are complex coefficients, thameethe format convention of 80 for the complex
array is applicable.

The application data field is arranged in the fwilog order:

array BcrcOffset
array BcrcSlope

Tous droits réservés [1 CNES  All rights reserved



Reference :IA-ID-1000-6477-AER

| A SI Date -19/08/2010
Issue 131 page 50

12.7.5.Spectrum verification application data field / Type

The application data field for the VPE packet cgpands to the spectral samples of overlapping
spectral intervals for band B1/B2 and B2/B3. Tharef the calibrated spectrum samples for each
band (B1 & B2 then B2 & B3) are collected. Thestadae a 32 bit Single precision Floating-Point

numbers.

The length of the application data field is detered with the I10sbNsFirstMblb2,
I0OsbNsLastMb1b2, IOsbNsFirstMb2b3 and IOsbNsLasthfbgarameters.

The application data field is arranged in the feileg order:
array BArcSpegt;
array BArcSpegt,
array BArcSpegt,
array BArcSpegts
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12.8. Auxiliary ancillary info field (AP.aif)

% The words #11 and 12 are the same as words #14%0d the spectrum ancillary info field,
and contain the 1ASI configuration words.

«» The words #13 and 14 are the same as words #1868 &nd the spectrum ancillary info field,
and contain the PTSI parameter.

% The words #15 to 32 contain the Operational Tele}@TM) generated every 8 seconds by
the instrument and checked by the IMS in order eaegate the corresponding Operational
TeleMetry Non Valid (OTM_NV) flags.

OTM data (word #15 to 32)
Word #15 BO to B15| Blackbody Temperature (BBT) (MW
Word #16 BO to B15| Blackbody Temperature (BBT) (LW
Word #17 BO to B15 | Instrument Mode
Word #18 BO to B15 | Line Number
Word #19 BOtoB15| SQIS
Word #20 BO to B15| SQll
Word #21 BOtoB15| RTS
Word #22 BOtoB15| RTL
Word #23 BOto B15| IFPT
Word #24 BOtoB15| FPT
Word #25 BOto B15| HAUT
Word #26 BO to B15| OPBT
Word #27 BO to B15 | spare (setto 0)
Word #28 BOtoB15| OTM_NV
Word #29 BOto B15| SPTSI (MSW)
Word #30 BO to B15| SPTSI (LSW)
Word #31 BO to B15| Spare (setto 0)
Word #32 BOto B15| Spare (setto 0)

The Blackbody temperature (BBT) is a 32 bits unsiymteger, the LSB being equal to 1 mK.

The Relative Time Synchronization (RTS) parametgresponds to the difference in time between
the BCP1 pulse broadcast by the payload and tkenit first ASE rising edge as described in 84.
The RTS is a 16 signed integer, the LSB of RTS288 second.
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The Reversal Time Law (RTL) corresponds to the ctete speed law of the CCM for the

preceeding8 seconds period.

RTL selection

Speed control loop

01, ASE nominal + 1 msg
02, ASE nominal
04, ASE nominal - 1 ms

The following parameters correspond to temperatacegiired by the IMS. These parameters are

unsigned 12 bits integers.
IFPT corresponds to the Imager Focal Plane Tenmyrerat
FPT corresponds to the Focal Plane Temperature.
HAUT corresponds to the MAS temperature.
OPBT correspond to the OPtical Bench Temperature.

The relation between the coding of these paramatetshe physical temperature comes from (REF

[ICCI]) and it is given in the following table:

Type Transfer function Temperature rangéccuracy
IFPT Ana Raw(12 bits) = f[T(°C)] TBD TBD
-y =f(x) = (Vo +K*x)/5.12*4096
- x = fi(y) = (5.12*y/4096-Vo)/K
Vo = (#0.1V; K = 0.20.01
FPT Ana TBD TBD TBD
HAUT |Therm-3 |Raw(12 bits) = f[T(°C)] [-60°C;+60°C] +0.5°C
-y =f(X) = -2E-05*x4 + 0.0053*x3 + 0.1049*x2 @20°C
-52.117*x + 1975.8
- x =fYy) = -7TE-16*y5 + 7TE-12*y4 - 3E-08*y3
+ 5E-05*y2 - 0.0732* + 60.551
OPBT | Therm-2 |Raw(12 bits) = f[T(°C)] [-20°C;+50°C] +0.28°C
-y =f(x) = -1E-04*x4 + 0.0135*x3 - 0.1473*x2 @20°C
- 71.242%x + 2867.1
- x = f-1(y) = -7E-17*y5 + 8E-13*y4 - 4E-09*y3
+ 1E-05%y2 - 0.0302*y + 50.61

Note: the calibration curves for the different teargtures are given in appendix A.

The OTM_NV field gives IASI 'health' indicationsais structured as follows:

- bit 00: BBT validity flag (1: valid, 0: not valjd The BBT_NV is reset (not valid) by the IMS:
if the communication with the CCM fails when acduiythe data,

- bit 01:
- bit 02:
- bit 03:
- bit 04:

if the acquisitions performed on the CCM of thelddBbody temperatures and the voltage
reference have an unexpected BBT address (4 MSBpectively 0x9, 0xA, 0xB for the

first, second and third acquisition)
FPT validity flag (always = 1)
HAUT validity flag (always = 1)
IFPT validity flag (always = 1)
OPBT validity flag (always = 1)
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- bit 05: CCAT validity flag (always = 1)
- bit 06 to bit 15: not used (set to 0)

In the case one of the flags has been reset iefoife parameters is not valid consecutively during
24 seconds (3 complete IASI cycles), the IMS widhgrate a corrective action leading to DPS
switch to Wait Mode (mode in which the packets moelonger generated by the DPS). Therefore
the resetting of OTM_NV flags will be seen onlynséorily before packets disappear.

The System Parameter Table Set Identifier datavalthe ground segment to determine the overall
system processing configuration and can be modifie8W Parameter Setting macrocommand. In
opposite to the PTSI parameter, it is possible edlifg the SPTSI parameter on the fly, i.e. without
instrument mode transition.

The SPTSILSW value is equal to the IDefBranchStatus (refer88 for IDefbranchStatus | supprimé : is

definition). Thedefault value equals to O. __ - { supprime : TBD

Supprimé : D

«» The word #33 corresponds to the DPS Status whiolvaithe ground segment to determine thé [
internal configuration of the DPS and the resultimitialization.

DPS Status (word #33)

Word #33 BO to B7 DPS_Power_Status :

BO : DPC1 ON/OFF status

Bl : DPC2 ON/OFF status

B2 : DPC3 ON/OFF status

B3 : DPC4 ON/OFF status

B4 : DPC5 ON/OFF status

B5 : FMU I/F N status

B6 : FMU I/F R status

B7 : LNR Input status (1 = MAS input, 0 = test inpu

B8 to B15 | DPS_INIT_Status :

B8 : PX1A/PX1B init status (1: init OK for bothalves)
B9 : PX2B/PX2B init status

B10 : PX3A/PX3B init status

B11 : PX4B/PX4B init status

B12 : spare (setto 0)

B13 : DPS DMC SW init status (1: init OK)

B14 : DPS EEPROM to RAM transfert status (1: transf
OK)
B15 : DPS DMC RAM check status (1: RAM check OK)

Nota: PX1A and PX1B represent respectively one falf of each DPC board.
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« The word #34 contains the DPS mode information.
DPS mode (word #34)

Word #34 BOtoB2 | P1_MODE

B3toB5 | P2_MODE

B6to B8 | P3_MODE

B9 to B11 | P4_MODE

B12 to B15|OP_MODE

The P1_MODE to P4_MODE determine the DPC currerdenaith the following coding:
- 00Q,: OFF or SUSPEND
- 111,: OPERATIONAL mode

It shall be noted that it is very important to monithis field in order to detect that the pixekha
been suspended automatically by the software after detection and therefore the transmission
for this pixel has been interrupted. This commenbily applicable if the automatic interruption
action performed by IMS sofwtare is disabled (89).

The OP_MODE corresponds to the DPS operational mdtthethe following coding:

OP_MODE =1114, DPS is in operational/oper mode which is in fase NORMAL
OPERATION mode of the instrument.

OP_MODE = 000g DPS is in operational/Calib mode which is in fahe EXTERNAL
CALIBRATION mode of the instrument.

+» The word #35 contains the Verification Data Setatths the word #20 of verification ancillary
info field.

% The words #36 and 37 contain the NO_OD_INFO repdnich allows the processing ground
segment to know that the OD are missing for a §ipesiep Number.

NO_OD_INFO (word #36 and 37)
Word #36 BOto B15| Bit #l = 1 if the OD data aresging for the Step Number =
+1
Word #37 BO to B13 | Bit#l = 1 if the OD data aressing for the Step Number =
|+ 17
B14 =1 if the OD data are missing for the Stepriiiar 32 or 33
B15 =1 if the OD data are missing for the Stepriiiar 35 or 3§

+»» The words #38 and 39 contain the NO_IIS_INFO repdrich allows the processing ground
segment to know that the image data is missing &pecific Step Number.

NO_IIS_INFO (word #38 and 39)
Word #38 BO to B15 | Idem to word #36 (i.e. samepbiarity coding)
Word #39 BO to B15 | Idem to word #37 (i.e. samepbiarity coding)
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+» The words #40 and 41 contain the NO_MAS_INFO repdnich allows the processing ground
segment to know that the data from the MAS is mg$or a specific Step Number.

NO_MAS_INFO (word #40 and 41)

Word #40 BO to B15

Idem to word #36 (i.e. samepbiarity coding)

Word #41 BO to B15

Idem to word #37 (i.e. samepbitrity coding)

Nota 1: the NO_OD _INFO and NO_MAS_INFO errors alassified as medium B errors and
NO_IIS_INFO as minor errors.

Nota 2: the error NO_IIS_INFO does not affect thygpathmic processing.

Note that No_MAS _INFO and NO-IIS-INFO are set tofod SN 1, 2, 30 in EXTERNAL
CALIBRATION mode (no check performed on this sukxyc
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«» The words #42 to 53 contain ELT_INFO report whichrespond to Error Log Table entries
relative to the first four occurred medium B ancharierrors until last ELT reset (ELT is read
by IMSS and consequentely reset on ASE 34). Akhdaserted in the various fields of the ELT
are relative to the moment when the error is detecthe first entry (ELT entry #1) is the oldest
one.

ELT1 (word #42 and 44)
Word #42 BO CD, (9= backward, 4= forward)
Warning: in case of IIS errors the CD value is iwé
(DPS SW implementation limitation)
Bl to B9 Error
B10 to B15|Step Number (6 LSB of SN OD defined in §12.2)
Word #43 BO to B16 | Line Number (see §12.2)
Word #44 BO to B2 Pixel:
000, for error not pixel dependant
001, for pixel 1
010Q, for pixel 2
011, for pixel 3
100q, for pixel 4
B3 to B4 Band:
00, for error not band dependent
01, for band B1
10, for band B2
11, for band B3
B5to B7 | Severity:
00Q, for minor error
001, for medium A error (*)
01Q, for medium B error
011, for major error (*)
B8 to B15 | 0Q

The Error field and the severity field allow theognd segment to identify the error detected by the
instrument. The cross-relation between the Erreldfiand the error identification is given in
appendix B. In case of no error, the Error fieléggial to zero.

In case of medium B and minor error, the error fifieation is given in table 2 of appendix B, and
the error field corresponds to the EID column data.

(*): Note that such anomalies (Major and Mediumak¢ never reported within this table because
provided to the ground segment by the C&C charthelsé anomalies lead to switching the DPS
into Wait mode). Therefore the Severity field wiver be seen with the values pOA01%,

It shall be noted that the coding used for the sevi¢y field to be inserted in the
packet is not the same than the severity conventiarsed in appendix B for error
description.
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The relation between the severity code of the paeke the severity convention of appendix B
tables is defined by the following table:

Severity field of the packet Convention in apperBitables| Meaning
011, 3 Major
001, 2A Medium A
010G, 2B Medium B
00GQ, 1 Minor

The words #45 to #47 correspond to the second eiitinythe same definition as words #42 to #44.
The words #48 to #50 correspond to the second eiitinythe same definition as words #42 to #44.
The words #51 to #53 correspond to the second eiitinythe same definition as words #42 to #44.
% The words #54 to #70 are spare words (set to 0).

12.9. Aukxiliary application data field (AP.adf)

The application data field of the auxiliary packentains all the data relative to the processing of
calibration targets during the last seven subcyolethe 8 seconds period, including update of
NZPD and calibration coefficients.

The Auxiliary Application Data field has a fixedhigth equal to 640 bytes.
The ADF is structured as follows:

Auxiliary Application Data Field (words #71 to #390)

Words #71 to #130 Main Data Area for pixel 1

Words #131 to #190 Main Data Area for pixel 2

Words #191 to #250 Main Data Area for pixel 3

Words #251 to #310 Main Data Area for pixel 4

Words #311 to #330 Main Status Area for pixel 1

Words #331 to #350 Main Status Area for pixel 2

Words #351 to #370 Main Status Area for pixel 3

Words #371 to #390 Main Status Area for pixel 4

+ The Auxiliary Main Data Area for pixel 1 is structd as follows:

Main Data Area for pixel 1 (words #71 to #130)

Words #71 to #85 Data Area for SN = 32, size = dbds

Words #86 to #100 Data Area for SN = 33, size wbbds

Words #101 to #115 Data Area for SN = 35, size wikds

Words #116 to #130 Data Area for SN = 36, size wbkds

Nota: The same structure applied to pixel 2 to 4.

Tous droits réservés [1 CNES  All rights reserved



Reference :IA-ID-1000-6477-AER

| AS| Date -19/08/2010

Issue 131 page 58

«» The Data Area contain information relative to thiegessing of the calibration targets and are

similar to the data included in the ancillary irfileld of the spectrum packet.

The Data Area for SN = 32 is structured as follows:

Data Area for SN = 32 (words #71 to #85)
Words #71 Operational data word 1 (same as wordb#spectrum packet)
Words #72 Operational data word 2 (same as wordb#spectrum packet)
Words #73 Operational data word 3 (same as worb#sBectrum packet)
Words #74 BDcoNbReceivedWords (same as word #2p@&ftrum packet)
Words #75 BNIcAnaMV for Band B1_MSW (same as wo2@ #f spectrum packef
Words #76 BNIcAnaMV for Band B1_LSW (same as wo2d #f spectrum packet
Words #77 BNIcAnaMV for Band B2_MSW (same as wo?& #f spectrum packet
Words #78 BNIcAnaMV for Band B2_LSW (same as wo2@ #f spectrum packet
Words #79 BNIcAnaMV for Band B3_MSW (same as wo2d #f spectrum packef
Words #80 BNIcAnaMV for Band B3_LSW (same as wo28 #f spectrum packet
Words #81 BZpdNzpd (same as word #29 of spectrurkgip
Words #82 BzpdNzpdQuallndexXX (XX = BB if SN in 323, CS if SN in 35..36)
(MSW) (same as word #30 of spectrum pack
Words #83 BzpdNzpdQualindexXX (XX = BB if SN in 323, CS if SN in 35..36)
(LSW) (same as word #31 of spectrum pack
Words #84 Spare (set to 0)
Words #85 Spare (set to 0)

Nota: The same structure applied to SN = 33, 3536d

*+ The Main Status Area for pixel 1 is structureda@oivs:

Main Status Area for pixel 1 (words #311 to #330)
Words #311 to #314 Status Area for SN = 32
Words #315 to #318 Status Area for SN = 33
Words #319 to #322 Status Area for SN = 35
Words #323 to #326 Status Area for SN = 36
Words #327 to #330 Extra Status Area

Note: The same structure applied to pixel 2 to 4.
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+» The Status Area is very similar to the SpectrunuStérea included in the Spectrum ancillary
info field (words #150 to 154) and allows the grdwsegment to know the flags raised by the
instrument in order, in one hand, to monitor theboard processing and, in other hand, to give
quality factors for some of the on processing sthpgg the calibration phase.

The Status Area for SN = 32 is structured as fattow

Status Area for SN = 32 (words #311 to #314)
Word#311 Status_Area_Word #1
Word#312 Status_Area_Word #2
Word#313 Status_Area_Word #3
Word#314 Status_Area_Word #4

Note: the same structure applied to SN = 33, 353d

Status_Area_Word #1 (word #311)

Word#311 BO DPS LNR-Rx DVL flag

B1 DPS LNR-Rx VLN flag

B2 flag BBofFlagSpectNonQual for Calibration Views

B3 flag BdcoFlagMasErrorPath for band B1

B4 flag BdcoFlagMasErrorPath for band B2

B5 flag BdcoFlagMasErrorPath for band B3

B6 flag BdcoFlagMasOverflow for band B1

B7 flag BdcoFlagMasOverflow for band B2

B8 flag BdcoFlagMasOverflow for band B3

B9 flag BdcoFlagMasEcret for band B1

B10 flag BdcoFlagMasEcret for band B2

B11 flag BdcoFlagMasEcret for band B3

B12 flag BdcoFlagMasErrorNbWords

B13 flag BdcoFlagErrorinterf for band B1

B14 flag BdcoFlagErrorinterf for band B2

B15 flag BdcoFlagErrorinterf for band B3
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Status_Area_Word #2 (word #312)
Word#312 BO flag Bnlcflagintegrity for band B1
Bl flag Bnlicflagintegrity for band B2
B2 flag Bnlcflagintegrity for band B3
B3 flag BSpkFlagSpik for band B1
B4 flag BSpkFlagSpik for band B2
B5 flag BSpkFlagSpik for band B3
B6 flag BZpdFlagNzpdNonQualxXX (XX =BB if SN in 333,
CSif SN in 35..36)
B7 flag BlrsFlagSrdNonintegrity
B8 flag BlsiFlagErrorFft for band B1
B9 flag BlsiFlagErrorFft for band B2
B10 flag BlsiFlagErrorFft for band B3
B11 to B15|spare (set to 0)
Status_Area_Word #3 (word #313)
Word#313 ‘ BO to 815‘ spare (set to 0)
Status_Area_Word #4 (word #314)
Word#314 ‘ BO to 815‘ spare (set to 0)

% The Extra Status Area allows the ground segmentgssing to know the operations performed
during the update of the NZPD and calibration dogffits in terms of re-initialization, update
and quality factor. There is one Extra Status Apea pixel each 8 seconds. These data are
specific to the calibration phase.

The Extra Status Area is structured as follows:

Extra Status Area_Pixel 1 (words #327 to #330)
Word#327 Extra_Status Area Word #1
Word#328 Extra_Status Area Word #2
Word#329 Extra_Status_Area Word #3
Word#330 Extra_Status_Area Word #4
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Extra_Status Area Word #1
Word#327 BO flag BBofFlagSrdinit for CD =0
Bl flag BBofFlagSrdinit for CD = 1
B2 flag BBofFlagSrdNonUpdate for CD = 0
B3 flag BBofFlagSrdNonUpdate for CD = 1
B4 flag BBofFlagCoefCallnit for band B1 & CD =0
B5 flag BBofFlagCoefCallnit for band B2 & CD =0
B6 flag BBofFlagCoefCallnit for band B3 & CD =0
B7 to B15 | spare (setto 0)
Extra_Status Area Word #2
Word#328 BO flag BBofFlagCoefCallnit for band B1&D = 1
Bl flag BBofFlagCoefCallnit for band B2 & CD =1
B2 flag BBofFlagCoefCallnit for band B3 & CD =1
B3 flag BBofFlagCoefCalNonUpdate for band B1 & QD=
B4 flag BBofFlagCoefCalNonUpdate for band B2 & QD=
B5 flag BBofFlagCoefCalNonUpdate for band B3 & QD=
B6 flag BBofFlagCoefCalNonUpdate for band B1 & CD=
B7 flag BBofFlagCoefCalNonUpdate for band B2 & CD=
B8 flag BBofFlagCoefCalNonUpdate for band B3 & CD=
B9 flag BRciFlagNonIntegritySlope for band B1 & €0
B10 flag BRciFlagNonIntegritySlope for band B2 &€0
B11 flag BRciFlagNonIntegritySlope for band B3 &€0
B12 flag BRciFlagNonIntegritySlope for band B1 &€1
B13 flag BRciFlagNonIntegritySlope for band B2 &€1
B14 flag BRciFlagNonlIntegritySlope for band B3 &€1
B15 spare (setto 0)
Extra_Status_Area Word #3
Word#329 BO flag BRciFlagNonIntegrityOffset for thB1 & CD=0
Bl flag BRciFlagNonIntegrityOffset for band B2 &0
B2 flag BRciFlagNonlIntegrityOffset for band B3 8020
B3 flag BRciFlagNonIntegrityOffset for band B1 8051
B4 flag BRciFlagNonIntegrityOffset for band B2 &D&1
B5 flag BRciFlagNonIntegrityOffset for band B3 &D&1
B6 to B15 | spare (setto 0)
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Extra_Status_Area Word #4

Word#330 BO to B15| Spare (set to 0)

The following table gives the meaning of the diéfierr flags elaborated by the on board processing
during calibration phase and the error severityttiercorrective actions identification and contdine
in the Main status Area of each pixel

Some flags are already defined in §12.2 and n@&ateypl here below.

Error

Error / flag . Definition
severity

flag BNIcflagintegrity 2B Flag set to error by thL.C algorithm in case of Non linearity Look
Up Table addressing error, for a given band.

flag BlrsFlagSrdNonIntegrity 1 Flag set to error thg IRS algorithm when the distance between the
filtered NZPD coefficients (for cold space and ldaady) and the
instantaneous  coefficients is higher than the tiolkel
IDefSrdDistCuttoffCS(for cold space) and |IDefSrdDistCuttoffBBor
blackboby).

flag BBofFlagSrdinit - Set to ERROR if the NZPDtdited reduced BB & CS spectra, for a

given CD, have been set to the NZPD reduirdétiblization spectra
(i.e IRshSrd, IRscSrd)

flag BBofFlagSrdNonUpdate - Set to ERROR if the NZReduced filtered BB & CS spectra hgve
not been updated, for a given CD

flag BBofFlagCoefCallnit - Set to ERROR if the diled calibration coefficients have been set to
0, for a given band & CD
flag BBofFlagCoefCalNonUpdate Set to ERROR if fiiered calibration coefficients have not begen

updated, for a given band & CD

flag BRciFlagNonIntegritySlope 1 Set to error by tRCI algorithm when the distance between|the
filtered calibration slope coefficients and thetéméaneous coefficien
is higher than the threshold |IDefRCICutoffSlofoe a given band &
CD.

2]

flag BRciFlagNonIntegrityOffset 1 Set to error byet RCI algorithm when the distance between|the
filtered calibration offset coefficients and the stantaneou
coefficients is higher than the threshold IDefRQiEiDffset for a
given band & CD.

2

13. Packet Error Control

Packet Error Control (PEC) field is included in &1 measurement packets. Packet error control
is identical for all types of packets.

The polynomial generator is'X+ X2 + X° + 1.
The PEC is computed on the whole packet excepCRE field itself.
Both encoder and decoder is initialized with FEFF
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14. Constraints on Packet size

All the different IASI packets have variable lergtthepending on the paramtrization made by the
ground segment and depending on the MAS and lI&rdigybehavior. The ground segment can
modify the length of the packet thanks to the patamsetting macrocommands.

The ground segment shall respect some constrainén wefining the various parameters which
determine the length of the packet. These constraire due to data rate transmission constraints
with the FMU as indicated hereafter:

Observation phase Calibration Phas

il

iiViVV*VVV

Cl c1 Cl1 cCicz2 cC3 C3 C2 Cc2 C1

©

#1 || #2 #

#N: issuing subcycle number N (N in 1... 37)

Constraint C1: amount of data <= 336 336 b1-021 words

Constraint C2: amount of data <= 2 200 000 bp2&®s = 468 600 bit 29287 words

Constraint C3: amount of data = 0 bit

Constraint C4: amount of data <= 1 541 000 bps sudkycles x 0.213 s = 12 144 621 bit59 039 words

Nota: the figures 21 021 words and 759 039 wordsatracted from CNES fax ref: IAS1/03/026

The following constraints on the packets sizes havge noted (¥) is the size in words of packet
X and N: is the number of Image packets produced in Cdidr&Phase):

4*s(PX) + s(IP) <= 21 021 words

s(VPC) <= 29 287 words

s(VPA) <= 29 287 words

s(VPB) <= 29 287 words

s(VPD) <= 29 287 words

s(VPE) + s(AP) + N*s(IP) <= 29 287 words

30*(4*s(PX) + s(IP)) + s(VPC) + s(VPA) + s(VPB) {\¢PD) + s(VPE) + s(AP) + N*s(IP) <=
759 039 words

Nc: number of IIS acquisition of reference sourtese selected between 2 or 4 IIS acquisitions)

This set of inequalities will be called thedta rates constraints”
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Important nota on packets sizes & related data rats:

We remind herebelow the relationships that existvben the parameters & the packets sizes (all
figures are given in words of 16 bit):

- size(PX) =161 + IDefCodNbBitMax / 16

- size(IP) =26 +I1IS_Nb*IIS_Size/ 16

- size(VPA) =41+(M+Mmod2)/2

- size(VPB) =41+(M-Mmod2)/2

- size(VPC) =41 + 8*IZsbNsDeltaSrd + 8*IUsbNsDelta

- size(VPD) =41 + 8*IUsbNsDelta

- size(VPE) =41+ 4*I0sbNsDeltaMb1b2 + 4*|IOsbNs@&fith2b3
- size(AP) =391

where ‘lIS_Nb’ is the number of IIS samples and ‘Blthe number of MAS frames.
Nota: the DPS does not handle more than 4100 H$ks & more than 55000 MAS frames

The following constraints must not be violated (D&s3ign constraints to avoid SW crash or SW
unpredictable behaviour):

- |DefCodNbBitMax <= 4319*16

- lIS_Size <=12
- 1ZsbNsDeltaSrd <=45
- lUsbNsDelta <= 3600

- |OsbNsDeltaMb1b2 <= 240
- |OsbNsDeltaMb2b3 <= 400

If the Ground selects the max values then the DHSsgue packets such that:
- size(PX) = 4480

- size(IP) =3101 (1IS_Nb = 4100)

- size(VPA) =27541 (M =55000)

- size(VPB) =27541

- size(VPC) =29201

- size(VPD) =28841

- size(VPE) =2601

Nota: Delta means ‘Last - First + 1’
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Taken into account the DPS output bit rate (R457 600bps) we can see that:
- aPXpacketisissuedin 4480 x 16 / R29.2 ms

- an IP packet is issued in 3101 x 16 / R20.2 ms

- aVPA oraVPB packet is issued in 27541 x 16 //R1§9.3 ms

- aVPC packet is issued in 29201 x 16 /R190.1 ms

- aVPD packet is issued in 28841 x 16 / RE37.8 ms

- aVPE packetis issued in 2601 x 16 / R¥5.9 ms

- an AP packet is issued in 391 x 16 / R&5 ms

Therefore:
- 4 PX+ 1P packets are issued in less than 4X29. x 20.2= 137ms
- 1VPE+ 1AP + 4P packets are issued in less that6.9 + 1 x 2.5 + 4 x 20:2100.2ms

The worst case being the VPC packet durati®® ms)

These figures do favorably compare with the shoA&E duration (213 ms).

At last we can deduce the so-called ‘data ratesafoASE:

- in a 4PX+IP subcycle : 21021 x 16 = 336 336 bit / ASE
- ina VPA subcycle 127541 x 16 = 440 656 bit / ASE
- ina VPB subcycle 127541 x 16 = 440 656 bit / ASE
- inaVPC subcycle : 29201 x 16 =467 216 bit/ ASE
- inaVPD subcycle 28841 x 16 =461 456 bit /| ASE
- ina VPE+AP+4IP subcycle : 15396 x 16 =246 336 bit /| ASE

And so we have the following figure for a IASI line
30 x 336 336 + 440 656 + 440 656 + 467 216 + 4@1+4346 336 bit 12 146 400 bit / LINE.
Considering the worst case (37x0.213 s) we gevaraged figure of abodt541Mbit / second.

Nota: the here above data rate has been calculgited4 IS acquistions of reference sources
(Nc = 4) and 12 bits (IIS_Size).
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15. Determination of the packets sizes
The primary packet header has a fixed length aftéts.

The UTC Time stamp (8 bytes) and the ancillary ifiétds of each packets have fixed lengths for
each individual packets.

The OBT length is 6 bytes.
The Packet Error Control field has a fixed lengt2 octets.

The following table determines all the variableschbset the length of the application data field fo
each type of packet. A summary of packet lengtiivien in appendix C.

Packet type Spectrum packet

Ancillary info field| 150 x 16 bits words
length (16 bits words

Application data field| The following parametersatetine the length of the application data figld:
- First spectral sample of band B1 (IUsbNsfirstp=1
- Last spectral samples of band B3 (IUsbNslastb=3
- Number of spectral intervals (ICtcNbSegOTN

- Number of samples per spectral intervals (IdefCtdédBegCTN, fixed
to 16 bits,

- Number of bits for the coding of each sample ofabksociated spectral
intervals (ICtcTabNbBitCTIN

Constraints

All the parameters defined here above shall be adfted in order to obtain a maximum
number of 16 bits words equal to 4319 (i.e. the marum length for the application data field
is 4319 * 2 octets).

Maximum total length

Max Spectrum packet length = 8960 octets

Packet type Image packet

Ancillary info field|15 x 16 bits words
length (16 bits words

Application data field| The following parametersetatine the length of the application data figld:
- Number of bits for the image encoding (IIS_SIZE,-8, 12 bits)

- Number of samples per image (4096 + 4 = 4100)

Constraints

The IIS_SIZE parameters shall be determined in conjnction with the parameters of the
spectrum coding in order to meet the data rate comsaints identify in §12.2.

Maximum total length

Max Image packet length = 6202 octets
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Packet type Verification packet, type VPA and VPB

Ancillary info field|30 x 16 bits words
length (16 bits words

Application data field| The following parameter detenes the length of the VPA & VP

application data field:

- Number of raw interferogram samples received
BDcoNbReceivedWordby the DPS (included header frames)

Constraints

The maximum value for the BDcoNbReceivedWords is B0 samples (with this limitation,
the data rate constraint for VPA & VPB packets is atomatically fulfilled).

Packet type Verification packet, type VPC

Ancillary info field|30 x 16 bits words
length (16 bits words

Application data field| The following parametersetatine the length of the VPC application d

field:

- ZPD reduced-resolution FFT size (IDefZpdNSrdFT)

- First spectral sample of selected band for NZPRrdghation (B3) fo
the reduced resolution FFT (IZsbNsFirstSrd

- Last spectral sample of selected band for NZPDrafeteation (B3) for
the reduced resolution FFT (IZsbNsLasiSrd

- First spectral sample for the selected band for wbefication datg
(lusbNsfirstb=VDS_band number)

- Last spectral sample for the selected band forvir#fication datdg
(lusbNslastb=VDS_band number)

Constraints

1) the maximum value for the quantity (ZsbNsLastSrd - IZsbNsFirstSrd + 1) = 45,

2) the maximum value for the quantity (UsbNslast -IlUsbNsfirst + 1) = 2500 for Band B108%

for band B2, 3600 for band B3,
Nota: With these limitations, the constraint on thdata rate for VPC is automatically fulfilled.

Packet type Verification packet, type VPD

Ancillary info field|30 x 16 bits words
length (16 bits words

Application data field| The following parametersatetine the length of the VPD application d
field:

(lusbNsfirstb=VDS_band number)

(lusbNslastb=VDS_band number)

Constraints

The maximum value for the quantity (UsbNslast -lUsbNsfirst + 1) = 2500 for Band B1085or
band B2, 3600 for band B3,

- First spectral sample for the selected band for wbefication data

- Last spectral sample for the selected band forvériication data

ata

1

1=

ata

Nota: With these limitations, the constraint on thdata rate for VPD is automatically fulfilled.
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Packet type Verification packet, type VPE
Ancillary info field|30 x 16 bits words
length (16 bits words
Application data field| The following parameterseatetine the length of the VPE application data
field:
- first spectral sample of band B1 / B2 overlappimgival
(IOsbNsfirstMb1b?2)
- last spectral sample of band B1 / B2 overlappingriral
(IOsbNslastMb1b2)
- first spectral sample of band B2 / B3 overlappimgiival
(IOsbNsfirstMb2b3)
- last spectral sample of band B2 / B3 overlappingriral
(IOsbNslastMb2b3)

Constraints

1) The maximum value for the quantity (OsbNslastMb1b2 - IOsbNsfirstMb1b2 + 1) = 240
2) The maximum value for the quantity (OsbNslastMb2b3 - IOsbNsfirstMb2b3 + 1) = 400.

3) The length of the VPE packet shall be adjusted inanjunction with the Auxiliary packet
length, the Image packet length and the number ofaibration images issued during the
calibration phase.

Packet type Auxiliary packet

Ancillary info field|60 x 16 bits words
length (16 bits words

Application data field| Fixed length of 640 octets

Constraints

1) The length of the VPE packet shall be adjusted inanjunction with the Auxiliary packet
length, the Image packet length and the number ofaibration images issued during the
calibration phase.

2) The maximum value of the auxiliary packet is equalo 1024 octets (c.f. [METOP])
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16. Appendix A: temperature calibration curves

The transfer Functions, which are model dependeavie been removed from IMVD and transferred
in the “Calibration Report” [CALIB].
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17.  Appendix B: Error identification
In the tables the following abbreviations are used:
EID = Error Id,
Severity Meaning
3 Major
2A Medium A
2B Medium B
1 Minor

It shall be noted that the coding defined here isat the same as in the ELT entry
report for the severity field.

B(k) shall be decoded as follows (nota: A means 'C+'CD=backward’, B means 'CD=1' or
'‘CD=forward"):

B(1) ='pixel 1A' B(2) = 'pixel 1B'
B(3) = 'pixel 2A' B(4) = 'pixel 2B'
B(5) = 'pixel 3A' B(6) = 'pixel 3B'
B(7) = 'pixel 4A' B(8) = 'pixel 4B
EID Sev. | Name Cause
1 3 Err_DMC Checksum error in the DMC program Detddy health check|
4 3 Err_SendBeforeRdy FMU LBR signal 'Enable’ higtile ASE rising edge occurring.
FMU data not completely transmitted.
5 3 Err_MissingASE ASE missing while in OPERATIONAhode
5+k | 2A | Pixel B(k): Checksum error detected in a DPC.
DPC checksum error or Memory|
Test Error
13+k | 2A | Pixel B(k): Floating point or Fixed point error in a DPC.
DPC arithmetic error
29+k | 2A | Pixel B(k): Error in the ICB or DOB communication.
DPC / DMC communication erro
495 3 Err_SW Software error in DMC. Shall not oceuflight, used for SW
debug.
499 2A | Err_ICBAck Error in the DPC communicationtbe ICB.
502 Err_SavePrgm The Save Program command faite®E-U in RAM.
503 Err_ConfigDPS The DPS did not succeed toigord according to command.
504 3 | Err_DMCReg Software copy and hardware cor@EBMC register differ.
Detected by health check.
505 3 Err_TOP Checksum error in the TOP in DMC Dietet by health check.

Table 1:Major and Medium A errors
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EID | Sev. Name Cause

System errors

1 2B Err_NofWords Flag BDcoFlagMASErrorNbWords ealsi.e the received
number of samples is not the same as given in Q& da
2 2B Err_ODNV SN SN in OD not valid
3 2B Err_ODNV CD CD in OD not valid
4 2B Err_ODNV SP SP in OD not valid
5 2B Err_ODNV NS NS in OD not valid
6 1 Err_ODNV CSQ CSQ in OD not valid
7 1 Err_ODNV SQ1 SQ1 in OD not valid
8 1 Err_ODNV SQ2 SQ2 in OD not valid
9 1 OTM_NV bit ‘bbt’ raised Black Body Temperat(#@BT) in OTM not valid.
494 1 DMC arithmetic error Fixed Point Overflow fscurred in the DMC.
496 2B Err_StepNum Internal Subcycle Counter cerimal Cube Direction value
differs from SN value in OD.
501 2B Err_MissingOD OD not received.
IIS errors
10 1 Err_ImgLength<4100 IIS samples in defaultpuenber of counted samples <
4100
11 1 Err_ImgLength>4100 IIS samples in excessyuraber of counted samples >
4100
12 1 ADC Overflow flag raised ADC Overflow flag s&id in one or more of the received
samples
497 1 Err_NolmgData No image data was receivetiérctirrent subcycle
MAS errors
13 2B Err_MASVLNFlag LNR-Rx 'VLN' flag raised
13+k 2B BdcoFlagMasError Pixel (k) DPC ADC Amplification Path set to O for Band
Path 1
21+k 2B BdcoFlagMasError Pixel (k) DPC ADC Amplification Path set to O for Band
Path 2
29+k 2B BdcoFlagMasError Pixel (k) DPC ADC Amplification Path set to O for Band
Path 3
37+k 1 BdcoFlagMas Pixel (k) D
Overflow PC ADC Overflow flag raised for Band 1
45+k 1 BdcoFlagMas Pixel (k) DPC ADC Overflow flag raised for Band 2
Overflow
53+k 1 BdcoFlagMas Pixel (k) DPC ADC Overflow flag raised for Band 3
Overflow
61+k 1 BDcoFlagMasEcret Pixp(k) DPC ADC Spike flag raised for Band 1
69+k 1 BDcoFlagMasEcret Pixp(k) DPC ADC Spike flag raised for Band 2
77+k 1 BDcoFlagMasEcret Pixp(k) DPC ADC Spike flag raised for Band 3
86 1 MAS Frames in excess Too many MAS frames vedei
498 2B Err_MASDataMissing No MAS data received
500 2B Err_MASDVLflag LNR-Rx 'DVL' flag raised
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EID | Sev. | Name | Cause

Algorithm errors

86+k 2B BNIcFlagintegrity PixeB(k) NLC algorithm has been aborted for band 1
DPC flag raised for band 1
94+k 2B BNIcFlagintegrity PixeB(k) NLC algorithm has been aborted for band 2
DPC flag raised for band 2
102+k 2B | BNIcFlagintegrity PixeB(k) NLC algorithm has been aborted for band 3
DPC flag raised for band 3
110+k 2B BZpdFlagNzpdNonQual Pixel | Quality index equals —1 or exceeds
B(k) DPC flag raised IDefZpdQuallndexCutOffXX
118+k 2B BlsiFlagErrorFft Pixeb(k) There are not enough interferogram points availahle
DPC flag raised for band 1 both sides of the NZPD
126+k 2B BlsiFlagErrorFft Pixeb(k) There are not enough interferogram points available
DPC flag raised for band 2 both sides of the NZPD
134+k 2B BlsiFlagErrorFft Pixeb(k) There are not enough interferogram points availahle
DPC flag raised for band 3 both sides of the NZPD
142+k 1 BSpkFlagSpik PixeB(k) A spike in the non linearity corrected MAS Intedgram
DPC flag raised for band 1 has been detected in band 1
150+k 1 BSpkFlagSpik PixeB(k) A spike in the non linearity corrected MAS Intedgram
DPC flag raised for band 2 has been detected in band 2
158+k 1 BSpkFlagSpik PixeB(k) A spike in the non linearity corrected MAS Intedgram
DPC flag raised for band 3 has been detected in band 2
166+k 1 BlrsFlagSrdNonlntegrity Pixel | Distance in IRS algorithm exceeds IDefSrdDistCuxQ(f
B(k) DPC flag raised
174+k 1 BRcifFlagNon BRciFlagNonIntegritySlope Pixgl(k) DPC flag raised for
IntegritySIopgy p.cq band 1, i.e. Dslope lower or equal to IDefRciCudipe
182+k 1 BRciFlagNon BRciFlagNonIntegritySlope Pixgl(k) DPC flag raised for
IntegritySIopey b cd band 2, i.e. Dslope lower or equal to IDefRciCudipe
190+k 1 BRciFlagNon BRciFlagNonlIntegritySlope Pixg(k) DPC flag raised for
IntegritySlopgy p,ca band 3, i.e. Dslope lower or equal to IDefRciCudipe
198+k 1 BRciFlagNon BRciFlagNonIntegrityOffset Pixgd(k) DPC flag raised
IntegrityOffsety b,cd for band 1, i.e. DOffset lower or equal to
IDefRciCutOffOffset
206+k 1 BRciFlagNon BRciFlagNonIntegrityOffset Pixgd(k) DPC flag raised
IntegrityOffsety b,ca for band 2, i.e. DOffset lower or equal to
IDefRciCutOffOffset
214+k 1 BRciFlagNon BRciFlagNonIntegrityOffset Pixgd(k) DPC flag raised
IntegrityOffsety b,ca for band 3, i.e. DOffset lower or equal to
IDefRciCutOffOffset
222+k 1 BarcFlagCalSpect In ARC algorithm, BArcimagMeanRMS is lower or equa
NonQual PixeB(k) to IDefArcimagMeanRMSCutoff for band 1
DPC flag raised for band 1
230+k 1 BArcFlagCalSpectNonQual Pixelln ARC algorithm, BArcimagMeanRMS is lower or equa
B(k) DPC flag raised for band 2 | to IDefArcimagMeanRMSCutoff for band 2
238+k 1 BArcFlagCalSpectNonQual Pixelln ARC algorithm, BArcimagMeanRMS is lower or equa
B(k) DPC flag raised for band 3 | to IDefArcimagMeanRMSCutoff for band 3
246+k 1 BCodFlagFlood PixeB(k) COD algorithm has been aborted.

DPC flag raised
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EID | Sev. | Name Cause
Semantic protocol errors
511 1 Err_CmdAPID APID not correct.
510 1 Err_CmdCode No such command defined.
509 1 Err_CmdLength Wrong numer of words in command
508 1 Err_CmdOverrun Previous command not ready.
507 1 Err_CmdMode Command not allowed in currendeno
506 1 Err_CmdField One or more of the command siekintain now allowed
values.
Table 2 Medium B and Minor errors
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18.  Appendix C: Length of packets

Spectrum Images Verification
1ZsbNsLastSrd -
Spectral coverage (cm-1) 645 2760 Image Pixels 4096+4 1ZsbNsFirstSrd 45
IUsbNslast -
1UsbNsfirst + 1
Laser Frequency (mm) 1,5377 Pixel Coding 12 in B3 3600
Number of
images per 8|
Size of the on-board MFFT 51200 seconds 34

Maximum Average coding
(average = on the whole
spectral coverage) for spectia

samples. 8,3
Number of spectra per 8
seconds 4*30
Verification data
Spectrum Image (Max length) Auxiliary data
Bits |Octets Bits Octets Bits | Octets Bits Octets
Packet Primary Header 48 6 49 6 48 4B b
Secondary Header 6f 8| 64 9 64 6ft B
Ancillary info 2448 304 284 36 528 66 1008 1P6
Application Data 6910 8634 49201 615p o656 Se320 512 64
PEC 14 2| 14 V. 1 1p P
TOTAL 71680 896( 4114 620p 467214 5768 625! 782
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19.  Appendix D: Packets formats summary

19.1. PX packet structure

The PX packet is structured as follows:
words# 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

1 00001b | Application Process |dentifier (APID)
2 11b | Source Sequence Count (SSC)
3 Length
4-7 IMS UTC, size = 4 words
8-10 IMS OBT, size = 3 words
11-13 IMS OD data without the UTC & OBT, size = 3 words
14 IASI Configuration Word 1
15 IASI Configuration Word 2
16 PTSI (MSW)
17 PTSI (LSW)
18 IMS OTM Line Number
19 IMS OTM Instrument Mode
20 IMS OTM SQIS
21 Pixel Identifier (0001h: pixel 1, 0002h: pixel 2@Bh: pixel 3, 0004h: pixel 4)
22 Number of MAS Frames counted by the DPS : BDcoNleRedWords
23-24 Value BNIcCAnaMV,=g;, Size = 2 words
25-26 Value BNICAnaMV,-g,, Size = 2 words
27-28 Value BNICAnaMV,-g3, Size = 2 words
29 Value BZpdNzpd
30-31 Value BZpdNzpdQuallndexEW, size = 2 words
32-47 Array BArclmagMeap-gsy( O .. IDefArcNbSegg; - 1 ), size = 16 words
48-67 Array BArcimagMeag-gy( O .. IDefArcNbSegg, - 1) , size = 20 words
68-87 Array BArcimagMeap-g( O .. IDefArcNbSegss-1) ), size = 20 words
88-103 Array BArcimagRMS-g;( O .. IDefArcNbSegg; - 1) , size = 16 words
104-123 Array BArclmagRMS-gx( O .. IDefArcNbSegg,- 1) , size = 20 words
124-143 Array BArcimagRMS.gx( O .. IDefArcNbSeggs- 1) , size = 20 words
144-145 Value BArclmagMeanRMSg;, Size = 2 words
146-147 Value BArcimagMeanRMSsz,, size = 2 words
148-149 Value BArclmagMeanRMSg3, Size = 2 words
150-154 Status Area, size = 5 words
155-156 Value IDefCodNbBitMax, size = 2 words
157-160 spare (set to 0), size = 4 words
Array BCodSpect( 0 .. IDefCodNbBitMax -1 )
CRC

IMS OD data without the UTC & OBT is structuredfaows:
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

Number of sample NS

Step number SN Scan position SP

S

cb | CSQ| SQ1| SQ2| IEQ| "0"| "0"| SN_N\,i CD_N\} CSQ_V\‘\/SP_NV| SQl_NV| soz_N\,{ NS_N\/i IEQ_N
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The 'Status Area’ is structured as follows:

Position Flag (related to the Pixel Identifier)
word 1, bit 00 Set to ERROR if there is a LN®&-command symbol received between the |
SC1 & SC2 events
word 1, bit 01 Set to ERROR if there is a LNR-Rxleaule violation in a IASI subcycle
word 1, bit 02 flag BbofFlagSpectNonQual

word 1, bit 03 (resp. 04,05)

flag BDcoFlagMasEr@ttPfor band B1 (resp. B2,B3)

word 1, bit 06 (resp. 07,08)

flag BDcoFlagMasOwsfifor band B1 (resp. B2,B3)

word 1, bit 09 (resp. 10,11)

flag BDcoFlagMasEoetband B1 (resp. B2,B3)

word 1, bit 12

flag BdcoFlagMasErrorNbWords

word 1, bit 13,14,15

spare (set to 0)

word 2, bit 00 (resp. 01,02)

flag BSpkFlagSpik iand B1 (resp. B2,B3)

word 2, bit 03

flag BzpdFlagNzpdNonQualXX with XXEW

word 2, bit 04 (resp. 05,06)

flag BlsiFlagErrorféit band B1 (resp. B2,B3)

word 2, bit 07 (resp. 08,09)

flag BArcFlagCalSpemtiQual for band B1 (resp. B2,B3)

word 2, bit 10

flag BcodFlagFlood

word 2, bit 11 (resp. 12,13)

flag BDcoFlagErrorhfer band B1 (resp. B2,B3)

word 2, bit 14 to 15

spare (set to 0)

words 3to 5

spare (set to 0)
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19.2. IP packet structure

The IP packet is structured as follows:

words # 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14
1 00001b Application Process Identifier (APID)
2 11b Source Sequence Count (SSC)

3 Length
4-7 IMS UTC, size = 4 words
8-10 IMS OBT, size = 3 words
11-13 IMS OD data without the UTC & OBT, size = 3 words
14 IASI Configuration Word 1
15 IASI Configuration Word 2
16 PTSI (MSW)
17 PTSI (LSW)
18 IMS OTM Line Number
19 IMS OTM Instrument Mode
20 IMS OTM SQIl
21 Value IIS_SIZE | Status Area
22 Number of IIS Samples counted by the DPS, say (BURT
23-25 spare (set to 0), size = 3 words
26 array BlISImagSlice( 0 .. IS_COUNT-1 ), size = skapter 15
CRC

IMS OD data without the UTC & OBT is structuredfalows:
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

Number of sample NS

Step number SN Scan position SP

S

CD | CSQ| SQ1| SQ2| |EQ| 0| 0|

SN7N4 CDfN\} CSQJ\‘VSFLNV| SQ17NV| sozﬁm{ stNvi IEQ_N

The 'Status Area’ is structured as follows:

Position Flag
bit 08 set to ERROR in case one (at least) IIS AD@rflow flag is raised in an image
bit 09 set to ERROR in case IIS_COUNT <> 4100
bit 10 to 15 spare (set to 0)
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19.3. VPA packet structure
The VPA packet is structured as follows:
00 01 02 03 04 05 06 07 08 09 10 11 12 13

14

00001b | Application Process Identifier (APID)

11b | Source Sequence Count (SSC)

Length

IMS UTC, size = 4 words

IMS OBT, size = 3 words

IMS OD data without the UTC & OBT related to the 8B8elected SN, size = 3 words

IASI Configuration Word 1

IASI Configuration Word 2

PTSI (MSW)

PTSI (LSW)

IMS OTM Line Number

IMS OTM Instrument Mode

VDS

Verification Packet Identifier Dummy "0" data

Dummy "0" data

Dummy "0" data size = 2 words

Number of counted MAS Framesof the VDS-selected|#xSN BDcoNbReceivedWords

Value IzsbNsfirstSrd for the VDS-selected pixel

Value IzsbNslastSrd for the VDS-selected pixel

Value lusbNsfirst for the VDS-selected pixel & band

Value lusbNslast for the VDS-selected pixel & band

Value losbNsFirstMb1b2 of the VDS-selected pixeB8i

Value losbNsLastMb1b2 of the VDS-selected pixell& S

Value losbNsFirstMb2b3 of the VDS-selected pixeb8i

Value losbNsLastMb2b3 of the VDS-selected pixel & S

Spare (set to 0), size = 7 words

Values V(1) to V((M + M mod 2) / 2) of the VDS-selected SN

CRC

IMS OD data without the UTC & OBT is structuredfalows:
00 0L 02 03 04 05 06 07 08 09 10 11 12 13 14

15

Number of sample NS

Step number SN Scan position SP

cD | cso| SQ1| so# |Ecj "0"| "0"| "0 SN_N\Ii CD_N\+ CSQ_V\{VSP_NV| SQl_NV| SQ2_N\'{ NS_NV1 IEQ_N
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19.4. VPB packet structure
The VPB packet is structured as follows:
00 01 02 03 04 05 06 07 08 09 10 11 12 13

14

00001b | Application Process Identifier (APID)

11b | Source Sequence Count (SSC)

Length

IMS UTC, size = 4 words

IMS OBT, size = 3 words

IMS OD data without the UTC & OBT related to the 8B8elected SN, size = 3 words

IASI Configuration Word 1

IASI Configuration Word 2

PTSI (MSW)

PTSI (LSW)

IMS OTM Line Number

IMS OTM Instrument Mode

VDS

Verification Packet Identifier Dummy "0" data

Dummy "0" data

Dummy "0" data size = 2 words

Number of counted MAS Frames of the VDS-selecteelf SN BDcoNbReceivedWords

Value 1ZsbNsfirstSrd for the VDS-selected pixel

Value IZsbNslastSrd for the VDS-selected pixel

Value IUsbNsfirst for the VDS-selected pixel & band

Value IUsbNslast for the VDS-selected pixel & band

Value 10sbNsFirstMb1b2 of the VDS-selected pixeb8i

Value I0sbNsLastMb1b2 of the VDS-selected pixell& S

Value I0sbNsFirstMb2b3 of the VDS-selected pixeS8l

Value IOsbNsLastMb2b3 of the VDS-selected pixell& S

spare (set to 0), size = 7 words

Values V(L +(M + M mod 2) / 2) to V(M ) of the VDS-selected SN

CRC

IMS OD data without the UTC & OBT is structuredfalows:

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

15

Number of sample NS

Step number SN Scan position SP

cD | cso| SQ1| so# |Ecj "0"| "0"| "0 SN_N\Ii CD_N\+ CSQ_V\{VSP_NV| SQl_NV| SQ2_N\'{ NS_NV1 IEQ_N
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19.5. VPC packet structure

The VPC packet is structured as follows:

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
00001b | Application Process Identifier (APID)
11b | Source Sequence Count (SSC)
Length
IMS UTC, size = 4 words
IMS OBT, size = 3 words
IMS OD data without the UTC & OBT related to the 8B8elected SN, size = 3 words
IASI Configuration Word 1
IASI Configuration Word 2
PTSI (MSW)
PTSI (LSW)
IMS OTM Line Number
IMS OTM Instrument Mode
VDS
Verification Packet Identifier Dummy "0" data
Dummy "0" data
Dummy "0" data size = 2 words
Dummy "0" data
Value 1ZsbNsfirstSrd for the VDS-selected pixel
Value IZsbNslastSrd for the VDS-selected pixel
Value IUsbNsfirst for the VDS-selected pixel & band
Value IUsbNslast for the VDS-selected pixel & band
Value 10sbNsFirstMb1b2 of the VDS-selected pixeb8i
Value I0sbNsLastMb1b2 of the VDS-selected pixell& S
Value I0sbNsFirstMb2b3 of the VDS-selected pixeS8l
Value IOsbNsLastMb2b3 of the VDS-selected pixell& S
spare (set to 0), size = 7 words
array BFrsSrdCS( 1ZsbNsfirstSrd .. 1ZsbNslastSod the VDS-selected pixel
array BFrsSrdBB( 1ZsbNsfirstSrd .. IZsbNslastSaf )he VDS-selected pixel
array BFrcOffset( IlUsbNsfirst .. IUsbNslast ) oéti'DS-selected pixel & band
array BFrcSlope( IUsbNsfirst .. [IUsbNslast ) of ¥BS-selected pixel & band
CRC

IMS OD data without the UTC & OBT is structuredfalows:

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
Number of sample NS
Step number SN Scan position SP
cD | cso| SQ1| so# |Ecl "0"| "0"| 0" SN_N\Ii CD_N\+ CSQ_V\{VSP_NV| SQl_NV| SQ2_N\'{ NS_NV1 IEQ_N

NOTA: theIMS UTC, IMS OBT and IMS OD data (SN, SP, CD,CS$11, SQ2, IEQ, SN_NV, CD_NV,
CSQ_NV, SP_NV, SQ1_NV, SQ2_NV, NS_NV, IEQam\4et to 0 in case the Verification Data Selector
target is relative to SN=35 or SN=36
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19.6. VPD packet structure

The VPD packet is structured as follows:
00 01 02 03 04 05 06 07 08 09 10 11 12 13

14

15

00001b | Application Process Identifier (APID)

11b | Source Sequence Count (SSC)

Length

IMS UTC, size = 4 words

IMS OBT, size = 3 words

IMS OD data without the UTC & OBT related to the 8Belected SN, size = 3 words

IASI Configuration Word 1

IASI Configuration Word 2

PTSI (MSW)

PTSI (LSW)

IMS OTM Line Number

IMS OTM Instrument Mode

VDS

Verification Packet Identifier Dummy "0" data

Dummy "0" data

Dummy "0" data size = 2 words

Number of counted MAS Frames of the VDS-selectedl@® SN BDcoNbReceivedWords

Value 1ZsbNsfirstSrd for the VDS-selected pixel

Value 1ZsbNslastSrd for the VDS-selected pixel

Value IUsbNsfirst for the VDS-selected pixel & band

Value IUsbNslast for the VDS-selected pixel & band

Value 10sbNsFirstMb1b2 of the VDS-selected pixeS8l

Value 10sbNsLastMb1b2 of the VDS-selected pixel & S

Value 10sbNsFirstMb2b3 of the VDS-selected pixeb&

Value 10sbNsLastMb2b3 of the VDS-selected pixel & S

spare (set to 0), size = 7 words

array BCrcOffset( IlUsbNsFirst .. [UsbNsLast ) o ¥iDS-selected pixel & band

array BCrcSlope( IUsbNsFirst .. IlUsbNsLast ) of ¥i8S-selected pixel & band

CRC

IMS OD data without the UTC & OBT is structuredfaows:
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

15

Number of sample NS

Step number SN Scan position SP

3

CcD | CSQ| SQ1| SQ4 IEq 0| 0|

SNfN\:{ CDfN\+ CSQJ\{VSFLNV| solva| sosz\,{ stNvi IEQ_N
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19.7. VPE packet structure

The VPE packet is structured as follows:
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

15

00001b | Application Process Identifier (APID)

11b | Source Sequence Count (SSC)

Length

IMS UTC, size = 4 words

IMS OBT, size = 3 words

IMS OD data without the UTC & OBT related to the 8B8elected SN, size = 3 words

IASI Configuration Word 1

IASI Configuration Word 2

PTSI (MSW)

PTSI (LSW)

IMS OTM Line Number

IMS OTM Instrument Mode

VDS

Verification Packet Identifier | Status area

Value BZpdNzpd related to VDS selection (invalidueafor data SN 32, 33, 35, 36)

Value BZpdNzpdQuallndexXX related to the VDS-sedecBN & pixel (XX = EW if SN in 1..30,
BB if SN in 32..33, CS if SN in 35..36), size = ®nds, (invalid value for data SN 32, 33, 35, 36)

Number of counted MAS Frames of the VDS-selectael® SN BDcoNbReceivedWords

Value 1ZsbNsfirstSrd for the VDS-selected pixel

Value IZsbNslastSrd for the VDS-selected pixel

Value IUsbNsfirst for the VDS-selected pixel & band

Value IUsbNslast for the VDS-selected pixel & band

Value I0sbNsFirstMb1b2 of the VDS-selected pixeS8l

Value IOsbNsLastMb1b2 of the VDS-selected pixell& S

Value I0sbNsFirstMb2b3 of the VDS-selected pixeS8l

Value IOsbNsLastMb2b3 of the VDS-selected pixell& S

spare (set to 0), size = 7 words

array BArcSpegt;( I0sbNsFirstMb1b2 .. I0sbNsLastMb1b2 ) of the \4afcted pixel & SN

array BArcSpegt,( I0sbNsFirstMb1b2 .. I0sbNsLastMb1b2 ) of the \4afcted pixel & SN

array BArcSpegt,( IOsbNsFirstMb2b3 .. IOsbNsLastMb2b3 ) of the \dfcted pixel & SN

array BArcSpegts( |IOsbNsFirstMb2b3 .. IOsbNsLastMb2b3 ) of the \da&cted pixel & SN

CRC

IMS OD data without the UTC & OBT is structuredfaows:
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

15

Number of sample NS

Step number SN Scan position SP

cD [csQ] sQif s e o] o] o sSN.Nf cb Ny csQ NvsP_NV [ sQi N[ sQ2 N NS N IEQN

The 'Status Area’ is structured as follows:

Position Flag
bit 08 flag BZpdFlagNzpdNonQualXX related to the $3elected SN & pixel
(XX =EW if SNin 1..30, BB if SN in 32..33, CS#N in 35..36)
bit 09 flag BDcoFlagMASErrorNbWords for the VDS-sefed SN
bit 10 to 15 spare (set to 0)
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19.8. AP packet structure

The AP packet is structured as follows:
00 01 02 03 04 05 06
00001b |

11b |

07 08 09 10 11 12 14
Application Process Identifier (APID)
Source Sequence Count (SSC)
Length
IMS UTC, size = 4 words
IMS OBT, size = 3 words
IASI Configuration Word 1
IASI Configuration Word 2
PTSI (MSW)
PTSI (LSW)
IMS OTM data without the UTC & OBT, size = 18 words
DPS OTM data, size = 30 words
spare (set to 0), size = 8 words
Main Data Area for pixel 1, size = 60 words
Main Data Area for pixel 2, size = 60 words
Main Data Area for pixel 3, size = 60 words
Main Data Area for pixel 4, size = 60 words
Main Status Area for pixel 1, size = 20 words
Main Status Area for pixel 2, size = 20 words
Main Status Area for pixel 3, size = 20 words
Main Status Area for pixel 4, size = 20 words
CRC

13

The ‘IMS OTM data’ area is structured as follows:
00 01 02 03 04 05 06 07 08 09 10 11 12
Black Body Temperature (BBT), size = 2 words, LSB.601 Kelvin
Instrument Mode
Line Number
SQIS
SQIl
RTS (not used by the DPS)
RTL (not used by the DPS)
IFPT (not used by the DPS)
FPT (not used by the DPS)
HAUT (not used by the DPS)
OPBT (not used by the DPS)
CCAT (not used by the DPS)
OTM_NV (bit 0, only, used by the DPS)
SPTSI (not used by the DPS), size = 2 words
spare, size = 2 words

The OTM_NV field (Ob: not valid) shall be decodesifallows:

00 01 02 03 04 05 06 07 08 09
| bbtl fpt | haut| ifpt| opbt| ccat| 0 | 0 | 0| 0|

13 14

14
o]

10
0]

11
0]

12
0]

13
o]

q
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The ‘DPS OTM data’ area is structured as follows:
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
DPS_POWER_STATUS | DPS_INIT_STATUS
PL MODE | P2 MODE | P3_MODE | P4_MODE OP_MODE
VDS
NO_OD_INFO, size = 2 words
NO_IIS_INFO, size = 2 words
NO_MAS_INFO, size = 2 words
ELT_INFO, size = 4x3 words
spare (set to 0), size = 9 words

The DPS_POWER_STATUS field is coded as follows:

- bit 00: DPC1 ON/OFF status (Ob: OFF)

- bit 01: DPC2 ON/OFF status (Ob: OFF)

- bit 02: DPC3 ON/OFF status (Ob: OFF)

- bit 03: DPC4 ON/OFF status (Ob: OFF)

- bit 04: DPC5 ON/OFF status (Ob: OFF)

- bit 05: FMU I/F N status (Ob: OFF)

- bit 06: FMU I/F R status (Ob: OFF)

- bit 07: LNR input status (1b: MAS input in usdy: 0est input in use)

The DPS_INIT_STATUS field is coded as follows:
- bit 08: Pixel 1A/1B DPC SWs initialisation stat{id: initialisation OK for both SWs)
- bit 09: Pixel 2A/2B DPC SWs initialisation stat{id: initialisation OK for both SWs)
- bit 10: Pixel 3A/3B DPC SWs initialisation stat{is: initialisation OK for both SWs)
- bit 11: Pixel 4A/4B DPC SWs initialisation stat{id: initialisation OK for both SWs)
- bit 12: spare (set to 0b)
- bit 13: DMC SW initialisation status (1b: initishtion OK)
- bit 14: EEPROM to RAM transfer status (1b: tramsDK)
- bit 15: DMC RAM check status (1b: check OK)

The Pk_MODE (k = 1,2,3,4) field is coded as follows
- 000b: Pixel k DPC in mode OFF or SUSPEND
- 111b: Pixel k DPC in mode OPERATIONAL

The OP_MODE field does indicate the current DPSatmnal mode with the following coding:
-1111b: OPERATIONAL/OPER
- 0000b: OPERATIONAL/CALIB

The NO_OD_INFO field does indicate that the OD CMRs not received in a given subcycle with the feilg

coding:

-bitk=1,k=0t0 29 =>0OD CMD not receivedsanbcycle k+1
-bit30=1 => OD CMD not received in subcy8@or 33
-bit31=1 => OD CMD not received in subcy8k or 36

The NO_IIS_INFO field does indicate that no lISalaiere received in a given subcycle (same codifgeesabove)

The NO_MAS_INFO field does indicate that no MAS alatere received in a given subcycle (same coding as
hereabove)

Nota: NO_MAS_INFO is set to 0 for step number 10Zf3%elected by VDS in EXTERNAL CALIBRATION mode.
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The ELT_INFO field is structured as follows:

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
E1 (first occured)
E2
E3
E4 (last occured)
The Ek field (k=1 to 4) is structured as follows:
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
CD | Error Step Number
Line Number
Pixel Band Severity 00h
Anomaly Detall, size =
- 4 words for Major & Medium A errors
- 0 words for Medium B & Minor Errors
The 'Main Data Area'’ for any pixel is structureda@bows:
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
Data Area for SN = 32, size = 15 words
Data Area for SN = 33, size = 15 words
Data Area for SN = 35, size = 15 words
Data Area for SN = 36, size = 15 words
The 'Main Status Area' for any pixel is structuasdollows:
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

Status Area for SN = 32, size = 4 words

Status Area for SN = 33, size = 4 words

Status Area for SN = 35, size = 4 words

Status Area for SN = 36, size = 4 words

Extra Status Area, size = 4 words
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The 'Data Area' for any calibration SN is structlas follows:
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
IMS OD data without the UTC & OBT, size = 3 words
Number of MAS Frames counted by the DPS : BDcoNleRedWords
Value BNIcAnaMV for band B1, size = 2 words
Value BNIcAnaMV for band B2, size = 2 words
Value BNIcAnaMV for band B3, size = 2 words
Value BZpdNzpd
Value BZpdNzpdQuallndex XX (XX = BB if SN in 32..38S if SN in 35..36), size = 2 words
spare (set to 0), size = 2 words
IMS OD data without the UTC & OBT is structuredfaliows:
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
Number of sample NS
Step number SN Scan position SP
cD [ csQ] sQif s e o] o] o sSN.Nf cb N} csQ NvsP_NV [ sQi N[ sQ2 N NS N IEQN

The 'Status Area' for any calibration SN is streetuas follows:

Position Flag
word 1, bit 00 Set to ERROR if there is a LN®-command symbol received between the |
SC1 & SC2 events
word 1, bit 01 Set to ERROR if there is a LNR-Rxleaule violation in a IASI subcycle
word 1, bit 02 flag BBofFlagSpectNonQual (up to F&gorithm)

word 1, bit 03 (resp. 04,05)

flag BDcoFlagMasEr@attPfor band B1 (resp. B2,B3)

word 1, bit 06 (resp. 07,08)

flag BDcoFlagMasOwesflfor band B1 (resp. B2,B3)

word 1, bit 09 (resp. 10,11)

flag BDcoFlagMasEdoetband B1 (resp. B2,B3)

word 1, bit 12

flag BDcoFlagMasErrorNbWords

word 1, bit 13,14,15

flag BDcoFlagErrorinterf foard B1 (resp. B2,B3)

word 2, bit 00 (resp. 01,02)

flag BNIcFlagintegrity band B1 (resp. B2, B3)

word 2, bit 03 (resp. 04,05)

flag BSpkFlagSpikliand B1 (resp. B2,B3)

word 2, bit 06

flag BZpdFlagNzpdNonQualXX  (XXBB if SN in 32..33, CS if SN in 35..36)

word 2, bit 07

flag BIrsFlagSrdNonlntegrity

word 2, bit 08 (resp. 09,10)

flag BlsiFlagErrorféit band B1 (resp. B2,B3)

word 2, bit 11 to 15

spare (set to 0)

words 3 to 4

spare (set to 0)

The 'Extra-Status Area' is

structured as follows:

Position

Flag

word 1, bit 00 (resp. 01) flag BBofFlagSrdInit f6D = 0 (resp. CD = 1)

word 1, bit 02 (resp. 03) flag BBofFlagSrdNonUpdfateCD = 0 (resp. CD = 1)

word 1, bit 04 (resp. 05,06) flag BBofFlagCoefCdlfor band B1 (resp. B2,B3) & CD =0
word 1, bit 07 to 15 spare (set to 0)

word 2, bit 00 (resp. 01,02) flag BBofFlagCoefCdlfor band B1 (resp. B2,B3) & CD =1
word 2, bit 03 (resp. 04,05) flag BBofFlagCoefCati\tpdate for band B1(resp.B2,B3)&CD=0
word 2, bit 06 (resp. 07,08) flag BBofFlagCoefCati\tpdate for band B1(resp.B2,B3)&CD=1
word 2, bit 09 (resp. 10,11) flag BRciFlagNonInigglope for band B1 (resp. B2,B3)&CD=0
word 2, bit 12 (resp. 13,14) flag BRciFlagNonIniggslope for band B1 (resp. B2,B3)&CD=1

word 2, bit 15

spare (set to 0)

word 3, bit 00 to 02

flag BRciFlagNonIntegrityOftder band B1 (resp. B2,B3)&CD=0

word 3, bit 03 to 05

flag BRciFlagNonIntegrityOftder band B1 (resp. B2,B3)&CD=1

word 3, bit 06 to 15

spare (set to 0)

word 4, bit 00 to 15

spare (set to 0)
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20. Appendix E: Impacts of errors & DPS configuration an packets transmission
The table herebelow describes the managementakery the DPS and the effects on transmitted pacltee following cases are described:

- major errors
- medium A errors
- medium B errors
- minor errors

- pixel OFF or not configured
- branch inhibition(IDefBranchStatus)
Errors are classified according to their error #8€ appendix B).

NOTA: the IMS reaction to the errors defined irsthinnex is the following one:
- transition to HEATER_REFUSE in case of major or imedA errors
- transition to HEATER_REFUSE in case of persisteadium B errors (cf. § 8)
The minor errors are not handled by the IMS theeefersistent minor errors will have no effect\iSllevel.

Major errors / severity 3

Error ID

Error management

1,2,4,5,495, 502, 503, 504, 505

DPS goes to W(strument transition to HEATER_REFUSE)

PX packets

Ip packets

VPA & VPB packets

VPC packets

VPD packets

VPE packets

AP packets

No packets issued

No packets issued

No packetsdssu

No packets issued

No packets issued

No padseisd

No packets issued

Medium A errors / severity 2A

Error ID Error management

6-13, 14-29, 30-37, 499 Faulty DPC goes to SUSPHEMD DPS goes to WAIT (instrument transition to HEER REFUSE)

PX packets Ip packets VPA & VPB packets VPC packets VPD packets VPE packets AP packets

No packets issued for | No impact No impact excepted VDNo impact excepted VD$No impact excepted VD$No impact excepted VD$Packets filled with zero

faulty DPC. Other pixel
not affected.

corresponding to faulty
DPC then no ADF issuec

corresponding to faulty

corresponding to faulty

(zero ADF length

corresponding to faulty

value for the related
pixel.

IDPC then no ADF issuecIiDPC then no ADF issuet‘i DPC then no ADF issueg

(zero ADF length

(zero ADF length

(zero ADF length
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Medium B Errors / severity 2B *
System & MAS errors
Error ID Error management in observational phase Error management in calibration phase
1-5, 13, 500 Global abortion A/ Global abortion
B/ Non up-date of the filtered reduced spectrum
C/ Non up-date of the B1, B2, B3 filtered caliboaticoefficients
PX packets Ip packets VPA & VPB packets VPC packets VPD packets VPE packets AP packets

No packet issued

No impact packet issued
data not affected by
errors.

No impact data
transmitted even if VDS
corresponding to a globg
abortion in observationa
phase.

No impact data
transmitted even if VDS
Icorresponding to a non
up-date of the filtered
reduced spectrum or
filtered calibration
coefficients

No impact, excepted if
VDS corresponding to a
non up-date of the filtere
calibration coefficients
thenpacket contains
rubbish values

No impact, excepted i
VDS corresponding to
da processing abortion
observational phase
thenpacket contains
old values

Packet might contain
rubbish value
n

Flag error in VPx AlF: 2-5; Flag error in VPE AlE:

ELT entry for error in SN
1-30 and resp. 35-36

Flag error in ADF:

1-5, 13,500 &
BbofFlagSrdNonUpdate &
BBofFlagCoefCalNonUpda
te
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System and MAS error (OD and MAS data missimg)
Error ID Error management in observational phase Error management in calibration phase
498, 501 Global abortion A/ Global abortion
B/ Non up-date of the filtered reduced spectrum
C/ Non up-date of the B1, B2, B3 filtered caliboaticoefficients
PX packets Ip packets VPA & VPB packets | VPC packets VPD packets VPE packets AP packets

No packet issued

No impact packet
issued, data not affecte
by errors (498).

No packet issued501)

No impact, excepted if
VDS corresponding to &
global abortion in
observational phase thg
no ADF issuedZero
ADF length.

No impact data
atransmitted even if VDS
corresponding to a non
rp-date of the filtered
reduced spectrum or
filtered calibration
coefficients

No impact, excepted if
VDS corresponding to &
non up-date of the
filtered calibration
coefficients thempacket
contains rubbish values

No impact, excepted if
1VDS corresponding to &
processing abortion in
observational phase thg
packet contains old
values

Packet might contain rubbish
value

N

ELT entry for error in SN 1-30
and resp. 35-36

Flag error in AlF: 498, 501
Flag error in ADF:
BbofFlagSrdNonUpdate &

BbofFlagCoefCalNonUpdate
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System error (Step number discrepency)

Error ID

496 If SN (resp. CD) not valid in OD then the im&rsubcycle counter SN (resp. CD) is used. If Skalid in OD and if SN value is within range (Z)3hen (Internal
Subcycle Counter = SN) otherwise the Internal SalecCounter is not updated and keeps its value.

PX packets Ip packets VPA & VPB packets |VPC packets VPD packets VPE packets AP packets

No impact No impact No impact No impact No impact o0 ispact No impact

Algorithm error in band 1 & 2

Error ID Error management in observational phase Error management in calibration phase

14-29, 87-102, 1194 Abortion limited to the faulty band A/ Abortion lited to the faulty band

134 B/ Non up-date of the filtered calibration coeféints for the faulty band

PX packets Ip packets VPA & VPB packets | VPC packets VPD packets VPE packets AP packets

Null values inserted| No impact packet No impact data No impact data No impact, excepted| No impact, excepted if VDSPacket might contain rubbish value
in ADF of faulty issued, data not transmitted even if | transmitted even if | if VDS corresponding| corresponding to a

band affected by errors. | VDS corresponding to VDS corresponding toto a non up-date of thegprocessing abortion in

a global abortion in
observational phase.

a non up-date of the
filtered calibration
coefficients

filtered calibration
coefficients then
packet contains
rubbish values

observational phase then
packet contains old values

Flag error in AlF:
14-29,119-134 &
BdcoFlagErrorinterf

ELT entry for error in SN 1-30 and resp|
35-36 Flag error in ADF : 14-29, 87-102

119-134 & BBofFIagCoefCaINonUpdatT
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Algorithm error in band 3

Error ID

Error management in observational phase

Error management in calibration phase

30-37, 103-110,
111-118, 135-142

Global abortion

A/ Global abortion
B/ Non up-date of the filtered reduced spectrum
C/ Non up-date of the B1, B2, B3 filtered caliboaticoefficients

PX packets

Ip packets

VPA & VPB packets

VPC packets

VPD packets

VPE packets

AP packets

Rubbish values
inserted in ADF of
faulty band

No impact packet
issued, data not
affected by errors.

No impact data
transmitted even if
VDS corresponding t
a global abortion in
observational phase.

No impact data
transmitted even if
VDS corresponding tg
a non up-date of the
filtered reduced
spectrum or filtered
calibration coefficient

No impact, excepted
if VDS corresponding
to a non up-date of th
filtered calibration
coefficients then
packet contains
srubbish values

No impact, excepted
if VDS corresponding
Eto a processing
abortion in
observational phase
thenpacket contains
old values

Packet might contain rubbish value

Flag error in AlF:
30-37, 111-118,
135-142 &
BdcoFlagErrorinterf
BbofFlagSpectNon(
ual

Flag error in AlF:
111-118

ELT entry for error in SN 1-30 and resp. 35¢

36

Flag error in ADF : 30-37, 103-110, 111-11
135-142 &BbofFlagSpectNonQuat
BbofFlagSrdNonUpdate &
BbofFlagCoefCalNonUpdate
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Minor errors / severity 1 *
System & MAS error in band 3

Error ID

Error management in observational phase

Error management in calibration phase

6-9, 86, 54-61, 78-85, | No action A/ Non up-date of the filtered reduced spectrum

159-166 B/ Non up-date of the B1, B2, B3 filtered caliboaticoefficients

PX packets Ip packets VPA & VPB VPC packets VPD packets VPE packets AP packets
packets

No impact No impact packet | No impact No impactdata No impact, excepted|No impact. No Impact

issued, data not
affected by errors.

transmitted even if
VDS corresponding tg
a non up-date of the
filtered reduced
spectrum or filtered

calibration coefficientg

if VDS corresponding
to a non up-date of th
filtered calibration
coefficients then
packet contains
rubbish values

1%

Flag error in AlF: 6-8,
54-85, 159-166 &
BdcoFlagErrorinter (for
error 54-85 only)
BbofFlagSpectNonQual

Flag error in VPx AlF: 6-8

ELT entry for error in SN 1-30 and resp. 35-36
Flag error in ADF : 6-8, 54-85, 159-166 &
BbofFlagCoefCalNonUpdate &
BbofFlagSpectNonQual
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MAS error in band 1, 2 & Algorithm error (RCI)

Error ID Error management in observational phase Error management in calibration phase

38-53, 62-77, 143-158, | No action B/ Non up-date of the filtered calibration coeféints for the faulty band

175-222

PX packets Ip packets VPA & VPB VPC packets VPD packets VPE packets AP packets
packets

No impact No impact packet | No impact No impactdata No impact, excepted|No impact. No Impact

issued, data not

affected by errors.

transmitted even if
VDS corresponding tg
a non up-date of the
filtered calibration
coefficients

if VDS corresponding
to a non up-date of th
filtered calibration
coefficients then
packet contains
rubbish values

1%

Flag error in AlF: 143-
158 only for SN 1,30 &
BdcoFlagErrorinterf

ELT entry for error in SN 1-30 and resp
35-36 Flag error in ADF : 38-53, 143-
158,175-222 &

BbofFlagSpectNonQual BbofFlagCoefCalNonUpdate &
BbofFlagSpectNonQual

Algorithm error (IRS)

Error ID Error management in observational phase Error management in calibration phase

167-174 No action A/ Non up-date of the filtered reduced spectrum

PX packets Ip packets VPA & VPB packets | VPC packets VPD packets VPE packets AP packets

No impact No impact No impact No impactdata No impact No impact. No Impact

packet issued,
data not affected
by errors.

transmitted even if

a non up-date of the
filtered reduced
spectrum.

VDS corresponding to

ELT entry for error in SN 1-30 and resp.
35-36Flag error in ADF : 167-174 &
BBofFlagSrdNonUpdate
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Algorithm error (ARC)
Error ID Error management
223-254 No action **
PX packets Ip packets VPA & VPB packets | VPC packets VPD packets VPE packets AP packets
No impact No impact No impact No impact No impact No impact No Impact
Flag error in AIF : ELT entry for error in SN 1-30 and regp.
223-254 35-36

lIs error (image length and overflow)

Error ID Error management

10-12 No action (Ignore IIS sample > 4100 in cas®dl 1) **

PX packets Ip packets VPA & VPB packets | VPC packets VPD packets VPE packets AP packets
No impact No impact No impact No impact No impact No impact No Impact

12

Flag error in AIF : 10-

ELT entry for error in SN 1-30 and regp.
35-36

IIS error (no image)

Error ID Error management

497 The Image packet corresponding to the subeyiodn the error was detected shall not be senet&hiU **

PX packets Ip packets VPA & VPB packets | VPC packets VPD packets VPE packets AP packets
No impact No packet issued No impact No impact No impact No impact No Impact

corresponding to the
faulty subcycle

ELT entry for error in SN 1-30 and resp.
35-36
Flag error in AlF: 497

Semantic error

Error ID Error management

506-511 Reject CMD

PX packets Ip packets VPA & VPB packets | VPC packets VPD packets VPE packets AP packets
No impact No impact No impact No impact No impact No impact No Impact
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Branch inhibition
PX packets Ip packets VPA & VPB packets |VPC packets VPD packets VPE packets AP packets
Packets filled with| No impact No impact No impact No impact No impact ackets filled with zeros for related pixel
zeros for related and bands
pixels and bands
Pixel OFF
PX packets Ip packets VPA & VPB packets |VPC packets VPD packets VPE packets AP packets
No packets issued No impact No impact excepted | No impact excepted | No impact excepted | No impact excepted | Packets filled with zero value for the
for faulty DPC. VDS corresponding to | VDS corresponding to | VDS corresponding to | VDS corresponding to | related pixel.
Other pixel not faulty DPC then no faulty DPC then no faulty DPC then no faulty DPC then no
affected. ADF issued Zero ADF | ADF issued tero ADF | ADF issued tero ADF | ADF issued Zero ADF

length.

length.

length.

length.

* The first four error medium B and minor entry aeported in ELT table in Auxiliary packets.

** In case of IIS errors CD value in ELT table is/erted.
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21 Appendix F: Packets structure when the DPS is in TEST mode

When the DPS is in TEST mode all the issued packets have the following structure:

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14
00001b | Application Process ldentifier (APID)
11b | Source Sequence Count (SSC)

Length = 2(N+1) - 1

Pattern( 0..N-1)

CRC

With:

- N =4480-4, Pattern(k)=1111h for PX1 packets
- N =4480-4, Pattern( k) =2222h for PX2 packets
- N =4480-4, Pattern(k)=3333h for PX3 packets
- N =4480-4, Pattern(k)=4444h for PX4 packets
- N=2076-4, Pattern( k) =5555h forIP  packets
- N=27541-4, Pattern( k) =6666h for VPA packets
- N=27541-4, Pattern(k)=7777h for VPB packets
- N=29201-4, Pattern( k) =8888h for VPC packets
- N =28841-4, Pattern( k) =9999h for VPD packets
- N=2601-4, Pattern(k)=AAAAh for VPE packets

- N=3914, Pattern( k) = BBBBh  for AP  packets

Nota: APID values for OPER/CALIB mode and TEST mode are identical

*** END OF DOCUMENT ***
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