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ABSTRACT

Train control is an important part of any railway operations management system. In the

past, a number of different Automatic Train Control (ATC) systems have evolved in different

counties at different times, These systems are incompatible and not interoperable with each other.

Only a few of these systems are used in more than one country, and even in those cases there have

been difference in detailed development which have resulted in incompatible and not

interoperable version. Many railways anticipate a significant increase in density of train traffic

and are rethinking their infrastructure strategy, to accommodate high levels of traffic, in which

ATC system play an importance part. Also many railways would like to introduce standardized

systems to reduce system costs.

In the summer of 1998, UNISIG, comprising the European Signaling companies was

formed to finalize the specifications called ERTMS/ETCS specifications. Also it is importance

thing for my company, names Bombardier Transportation, and my colleague to understand and

follow these specifications. Then I think my special project, ERTMS/ETCS Language Training

Simulator, is useful for my company and my colleague to learn and practice about the

ERTMS/ETCS Language which is importance for Automatic Train Control implementation.
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IZUUNITANITILUUMSAUTD I (European Rail Traffic Management System: ERTMS) L4012
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- USHn Invensys

- UTHN Alstom

- 138" Ansaldo CSEE
- UTHN Bombardier

- UTHN Alcatel

- U5EN Siemens
Y = a
Aaunumwineaalugiln 2.1
invensys
.

Alstorm Ansaldo CSEE

UNISIG

F

]
]

Hombardier

Siemens

The UNISIG was created in 1898, comprising all the European
signaling companies. its task was to finalise the ERTMSIETCS
specifications.
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" My train integrity
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.Faiedlnlaadourmm:mw&
Componentup and running |
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30 3.3 uamemidaves Tsunsufgl4i5on Configuration File L&
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v/ Test track for BA work packege Braccording te NS FIS
4

/4 Test case: -"l.,;l':':lf‘Petssdgs-nt‘ IL, -aspect R, test 2’

/s Rev. Date  Details
4 0.1 020822 Create .. ) s
<4 0.2 0200905 Modified aceroding to NS Telegram Spec.

Name:  "TC_4_13.tdg"

|DocNr: “3NSS004243D0117 Ver. 1.4 Working"
Resp:  "KONEKSR"

{Date: *02905"

Rev: g

{TransponderIntervallDistance:3.9
[TransponderLength:0:5

TypeOfLoco: "EBICABS00_STD"

e0fPanel: "VR_STD" .
|TypeOfTransponder: “EBICAB300 TRANSE STD"

|INCLUDE GLOBALMACROS.TIDG

{0 SI StendStill(75); ## Driversbreak = 75
| Start(FORWARD, CAB1):

Speed (15.75) ; #sSpeed = 15km/h, throttle = 75

310 3.4 uaraanihdaesTilsunsu vSIM fivhn1siGen TDG File uda

A Yo = - a4 Y =3 3
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dmiumsldau winamngldzdevihnmsaasenusyuuneunaiwessalil Avel¥gunsel
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NIIWANIUL HIoTeyaANURANMIAYBIIZLUABNNINDSTH IS ognsaideiFoudun fue
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avalinTosneuiawesondr  hwdeudethduszuusa lWiemihilunsanaey

(Monitor) 914 LAZAITNINIUVITLUL
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Ed
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{ ° ° 1 o a0 4
yafduuuudaesdumisuesginseldemsuazdoyanoguussald  eui
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U1y ERTMS/ETCS - Class 1, System Requirements Specification (114139
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149 n3e5oui Tagshnisidon TDGB File #20uq 1dnuiidoans

INCLUDE GLOBALMACROS.TDG
0 'SI StandsStill(75); 1/ Driyversbreak = 75
Start (FORWARD, CABL);
Speed(15,75); //9peed = 15kafh, throttle = 75|
100 IL INLINE210 <Balisel>; // BE724 1
104 IL INLINEZ10 <BeliseZ>; // B6124 _Green
1661 IL INLINEZ10 <Balised>; — /A BET22_L.— — = 5%
1665 IL INLINEZ10 <Balised>; £f BGIZE_GL (Yellow sigmal 5
3261 IL INLINEZ1(0 <Balise3>; /f BEIZ I
3265 IL TINLINE210 <Balise6>; // BGIZ_Red

<Packet session>

<BPalisel>

Packets: Linking, Gradients information
variasble Bits value

Q_UPDOWN 18 1 ERTMS Header
M_VERIION i 16

Q MEDIA 1 0

N_PIG 3 0

N_TOTAL 3 1

M_DUP 4 o

M_MCOURT 8 255

NID C 10 424

NID Ee 11 724

Q_LINK T 1 hy
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510 4.1 neraafanthaues TsunsulndndhimsWannaum
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msadeyavusese W NlFlunisdadedeasiusalu (*.dgb file) TaviidlHrzdosims
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] Vv v
Sonldududeya *.wdgb file NinTouer']3 Tunineu Aszilii 6.6

Lookin: | £ Sim_1.0.0.2
. : -

= Tc N o1
1 ] TC_N_ 02

| WholeLine

 Thotex |
Onms

e e

Bt N3
.:”“%ﬁm}}%rc_u_m
|

Ja:gﬂ

»E"

Test track for BA work package B according to NS
-

77 Test case: N.1. Ceiling speed indication and suj

s
-~ Rev. Date Details
|-r 0.1 020827 Create
e
{Hame: "WholeLine. tdg
Docnzx : » 3“55004243130117 Ver. 1.4 Working"
|Resp: "KOHNEKSR"
|Date: “p20902"
|t vpq1n Speedometer

- | TransponderI nt.erual 1Distance:3.9
| I TransponderLengt .S

TypeOfLoco: " EBICABS DEI _STD"

| TypeOfPanel : "VR_ST

i | TypeOf Transponder: ‘ EBICABY900_TRANSF_STD"

INCLUDE GLOBALMACROS.TDG

{0 SI StandStill(75): ~/ Driversbreak = ]

Staxrt (FORWARD, CAEl)

Speed(15.75): 7Speed = 1S5km-h. throttle
1100 IL INLINES830 <Balisel2l>; <~ABG15_1
104 IL INLINE830 <Balise22>; /7ABG15_2

108 IIL INLINES830 <Balise23>: ~-/ABG15_3

{112 IL INLINES830 <Balisel4>;

NN
NN
ot
s
HH
Imlm
(LY

{116 IL INLINES30 <Balise25>: Sime s peh|

120 IL INLINES830 <Balise26>: ~-ABG15_6 : 1 DWONEM"HB’Wig

124 IL INLINES30 <Balise275>: ~+ABG15_7 i, !

L2 I DRSS cmaliseit AR - = =
<Balisel>: i - = S i

600 IL INLINES830 <Balise2>: #744(1)_Gre osilion  End Position ¢ Type Of Track:

1192 IL INLINES830 <Balise3>; <744 1 2 i“““““““‘1mm 1‘“"""‘” 2.98 |} B!sta«l I

Bl e s

gt 6.7 meuﬁmaua * tdgb file ‘ﬁpf{‘l $Runiun uawwumwm“lmm
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7. nmiudled1ihmsduselul Tufeaiiddoyann Balise szuunansdoyaldgly

n51091 1RSudoyanyls (Packet Number oz 15) uag 18591 Balise Group 8213 Autansly

U

=h.
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 [INCLUDE GLOBALNACROS.TDG

1051 StandStill(75): sz Driversbreak =
Start (FORWARD, CAB1): =
Spesd(15,75): . #/Spesd = 15kn/h,  Ehrottle |

INLIRES3D: ¢B VALY /#EBG15.1
INLINES30 #/ABGEE 2.
- INLINES30
INLINES30
. INLINES30
INLIRES30
INLINES30'

INLINESSD Speedometer

A53es

|3457 NLINES3
14049 II INLINES30
4053 IL INLINES30
|5074 IL INLINEE30
15078 IL Td 830,
5670 II INLINEB3D
5674 TL INLINES30
| |7411 IL INLINES3(Q. : T8
|7415 T INLINES30 <Balise20%: 4,725 Cren

<Packet session»

. 11<Balise2l>

‘ﬂ'

‘ljﬁ 6.8 Llﬁﬂ\iﬂ'ﬁ‘i’l']Q'I‘L!"Uﬁ)\i‘i”'lJ'iJ!iJﬂ"lﬂi‘UﬂJ'ﬂﬂJﬁ%'Iﬂi”Niﬂvlﬂ

£ 1 ;
wenuntiu ieszuu lasudeyadmsvidnaugusalv 910 Balise vunsuetiarion 4

Packet N1lsznoulide

- Packet Number 5 : Linking
- Packet Number 12 : Level 1 Movement Authority
- Packet Number 21 : Gradient Profile LIDg

- Packet Number 27 : International Static Speed Profile



3

=] ° ) @ y o wa =
szuu AegviimsdSumsduinaouse W laodn Tuiid 11 FS Mode (Full Supervision
; o c H 3 ar
Mode) Tag521192/11MINWAUANNITIIA 5202N1901INILA50WY Balise Group 62

ao linszvzmaniile uaz Balise Group Agudae lUiduninsiaves s

8. Aldeunsaifenmsiauusese uu‘lmwﬂmﬂmmﬂwu Tﬂmaanmﬂmsmﬂu
“Line” 150 “Loop” wag“luﬂsamm Type Of Track :
: ;
- dlod19iden “Line” sniflunisidenldaiiavessrese Widunumduase Tavfiszus

9 v ] £
49951939 Wuuuil aziFuandumuansmualunsou1d “Start Position” LAz s oeN1992 A1

qandumuanimualilunsould “End Position” Alanslugili 6.9

5 i 2
INCLUDE GLOBALWACROS.TDG
0 SI StandStill(75); ## Driversbreak =
Start (FORWARD, CAB1): ;
Speed(15,75); 7/#Speed .= 15kmsh, throttle
1100 IL INLINES30 <Balise2ls; . /7ABG15_1 ]
1104 IL INLINES30 <Balise223: 7#ABGL15_2 &
108 II INLINES30 <Balise23»; //ABG15_3
112 IL INLINE830 <Balise24y; </ABG15_4 |
116 IL INLINES30 <Balise25>; /7#ABG15_5 |
120 IL INLINES30 <Balise26>; /7ABG15_6 |
124 TIL INLINEB30 <Balise27); #7ABG15_7
128 IL INLINEB30 <Balise28>; /7ABG15_8
596 IL INLINES30 <Balisel>; A744(T)_1
600 IL INLINES30 <Balise2>; /744 (1) _Gre =
1192 IL INLINEB30 <Balise3>; /744 1
1196 IL INLINEB30 <Balised>; E /744 Green
1742 IL INLINEB30 <BaliseS»: 2/64(1)_1
[1746 IL INLINEB30 <Balisef>; #7764 (1)_Gre
- #12338 IL INLINEB30 <Balise7>: /7641
12342 11 INLINEB30 <BaliseS>: //64_Grees
12592 IL INLINES30 <Balise9:; #7201
12596 IL INLINEB30 <Balisell>: 7720_2 !
13453 IL INLINEB30 <Baliselly; //719(I) 1
113457 IL INLINES830 <Balisel2:: < /7719(1)_Gf
14049 IL INLINEB30 <Balisel3s; 77719 1 ]
14053 IL INLINE830 <Baliselds; /£719_Greey. =
115074 IL INLINES30 <BaliselSs: 4723 (T ¥
115078 IL INLINES830 <Baliselb:: 77723 (1)_Gyf
| {5670 IL INLINE830 <Balisel?:: 247231 BT
{5674 IL INLINEB30 <Balisel8): //;gg_?reex e 2
7411 IL INLINES830 <Balisel9:; Yd's 53 i anE §
7415 IL INLINES30 <Balise20>: . 74725 Gree K”‘F“'m 9‘“’“"5“!3’-“;
Baokwad Neuilai i; Fprwald
| : oTo
: <Packet session> SlatPnﬂ'tQm Engj?ow rmmt,@mi L_j
¢<Balise2l> _”E] m {10000 ;! Line. _toop | Hestant 1
: TS £

‘51]1‘1 6.9 tL’ﬂ'ﬂ%ﬂ131’]1\111&‘Uﬂ\i‘iw’i_]‘ljt‘ﬂ?]ﬂiﬂfﬂ'lﬂ'lﬁfﬂiﬂ'lﬂi]uﬁuﬁﬂ'iuﬂu‘nﬂ'l“riuﬂ

- unziiiod 14100 “Loop” sxilumsidenldyiiavessiesa Iiduuuienaun Taoi
4 : o B : o
320290931930 Mol szsunndumisnimualunsould “Start Position” aziilad1dih

] ¥ ] 1
nstumaeuse W ldzdeszezmeszdugandumiandmua 13 lunsould “End Position”
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udildvzamnsadusalnluaeld Taw “Current Position” MuaaaFazrunduTdnson

Sooq 11

4 o 1 3 : o s :

9. iiedldihmanailu “Go To” uazdldvzarnniniazéne “Current Position” 11 o
v
i

duniandlddoansla

A 99 9o 4 0 e e
T !MBEIJ‘M’I']ﬂ'ﬁﬂﬂ U “Restart” izumzmmi‘ﬂﬂﬂﬁa"lﬂ%uummmmmu 0 g

1515081 “Current Position” llaufismua'l37 “Statt Position”

A 999 o 1 ) o - a3
12. Wodlginsnally “Driver’s Emey Brake” szuuazsiimsngaso Irlvuiinnuisa

101 0

= P2
4 : ]
177 Test track for BA work package B according to N¢
s

{77 Test case: N.1. Ceiling speed indication and sup
17 -
{77 Rev. Date Details

/7 0.1 020827 Create

{4~ 0.2 020828 Add BG20 at position 2096

77 0.3 020830 Corrected the Q Link parameter in }
{77 0.4 020830 Corrected the D_LEVELTR parameter
/s 0.5 020906 Added ABGlS5 and modified according |
P £ -
Name:  “TC_N_01.tdg

 |DocNx: '3NSSDU424300117 Ver. 1.4 Working"

JResp: "KOHEKSR
{Date: “020906"
|Rewv: o0maE

TransponderIntervallDistance:3.9
Transponderlength:0.5

TypeOfLoco: "EBICABS00_STD"

TypeOfPanel: "VR_STD"

 |TypeOf Transponder: "EBICAB900_TRANSE_STD"

| |INCLUDE GLOBALMACROS.TDG  Mamum Speed 5 ka/h  Cuirent Position is m
; 0 SI StandStill(75): 77/ Driversbreak = é"ﬁﬁwﬁkcamn
Start (FORVARD, CAB1): e

Spe=d (15,75 ; s/Speed = 15knsh, throttle Nua i ATP

100 IL INLINES830 <Balisel>: #7ABG15_1 lDwers..ﬁmcyBlaki
104 IL INLINEG30 <Balise2>; //ABG15_2 ST
{108 IL INLINES30 <Balise3>: /7ABG15_3

{112 II INLINEB30 <Balised>; #/4BG15_4 GoTo j
{116 IL INLINES830 <Balise5>; /7ABG15_5 3

{120 I1 INLINE830 <Balise6>: //ABG15_6 :

&l sotsieisiaes B e J e j_@ 7 x * |

311 6.10 uamsmsirauvesszuuiioninaudusanaijy “Driver's Emey Brake”
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A yg yd Y o A 4 )
13. 1o 14dugan1s 19U AaN1s009n9InszuY laensdentjy Exit Aty File

e dStill(75); /7 Driversbreak =

Start (FORVARD, CAB1):

Speed(15,75); 7#Speed = 15kmsh. throttle
1100 IL INLIHES30 <Balise2l3y: //4BG15_1
1104 IL INLINE8S83D <Balise22>: #/ABG15_2
108 IL INLINES30 <Balise23>; #7ABG15_3
{112 IL INLIHE830 <Balise24>; /7ABG15_4
{116 IL INLIHE830 <Balise25>; /7ABG15_5
{120 IL INLIHES830 <Balise26>; 7/4BG15_6
1124 IL INLINES30 <Balise2?7»y: //ABG15_7 : 0
{128 IL INLINEB30 <Balise28>; ~/ABG15_8 ; - Speedometer
{596 IL INLIHES830 <Balisely; s744(I)_1 £
{600 IL INLINES30 <Balise2;; #744(1)_Gre

1192 IL INLIHE830 <Balise3:; 7744 1 .
{1196 IL INLINES830 <Balised:: /744 Green|
1742 IL INLINEB30 <BaliseS5>; A764(1)_1
{1746 IL INLINES830 <Balisef>: /764(1)_Gre
12338 IL INLINES30 <Balise7:: /764_1
2342 IL INLINES830 <Balise8>; /764 _Greee |
12692 IL INLINES30 <Balise9:: /720_1
2596 IL INLINES30 <Balisel0s; sr20_2
{3453 IL INLINES830 <Balisell:; L8 VI ly. )
{3457 IL INLINES30 <Balisel2>; A7719(1)_G1
| |4049 IL INLINES830 <Balisel3>; £7719.1
14053 IL INLINES30 <Baliseld;; #7719_Gree:
{5074 IL INLINES830 <Balisel5>: Ar723010) 1
5078 IL INLINES830 <Baliself>; /7723(1)_Gy
5670 IL INLINE830 <Balisel?>: £472351
5674 IL INLINES830 <Balisel8>: /7723_Greel
7411 IL INLINE830 <Balisel9>; /7725 1
7415 IL INLINE830 <Balise20>: #7725_Greel|
|<Packet session>
|<Balise2l>

R SN N
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a
Unn7

v
ﬂ‘;ﬂwaua:mmaumm:

7.1 agdwamananszuuduIUY
v A4 Yo o £ Y 3 a S o w Y

VINTTUVAULDUN Ianmsdanntu wag IdnaaselFausss Taeisiadmidues

\ A ] Yo qYVR | Yy o & 9 '
wazluduveuiousiuau lam1nian1dan ssuudasenisdemisdoyasenineszuy

- ¢ o o Y g ie

aouiamessn W fugunssifeasuusiesaln aumesigiug il dussuunh 19414
A nisouiiagiind 19y ERTMS/ETCS Language liagnsfnnodoaisiu

] a @ o 7 ¥ g & 4
3ENIITVUADNRINDS 30 IW Augunsaidoasuusesa i 1R deuazsaas8ediu

Y A Y
7.2 VBAVBITLUUAMNIY
g dy o cg 9 [ £ 1 1 = ]
- szuvanuuvigniainsuin ldsaems 199 uazheden1siseus veq
Y] = W g/ 3 & a Ao 1o & 9 = [ P=1
nWinauluyTEnvetnd ewinszuununlegintuszdoslindnnseuann
kY A LN T 1 o L4 a
winaeu wazliglnsaiaenas ity gilnsel Hardware 954 uagszyy
= L VA o ¥ o ' a o o 4?
AoNNUABSA19Y Mdawey M ldtininuazlrannn uassuuiimswannyun
d" ﬂ a o o < 9 = 7 =
i wzdluszvunimsinudaialaglsaouiuwnesinegane
vq o s a g ) uly- & ';"ly o
- Aldnuszuylnitimwnsedeud uazsdhlaldaedismnn ssuu it ldvinis
Psuilyeginyiumsmssundndeyanldsnesdumitvesdoyaioguusiese I

@ 9

4 ' 1 1 <3 4
uazddoyanussy Blddaunsoe 1dlasdw unuhivziduuiludeyaiiussyas
- wenvingldez 1dieus uaziinaudnle ERTMS/ETCS Language tiazmsanse
femsiuszninszuunsuiomessa ll fuglnseideasuusiesalvluda §l48
ansassuimshauvesszuutlesiu uavmedeuninaudusa v anszuu

4
Tni1édne lunsdiinueted 14 185 ouilunmsdusa awuasgiug sl uag
mstnuswiuszrnieminnudusouarszuutlessu-edeuminauduso Iy
o
BNAY
Yq Y Vo Y @ e v sq ¥o o ' o s
- AlFlasuanuilumstadududeyanldsraesdumisvesdoyanioguus

9/ b 1 1 a
'm"l‘wl LlﬁxﬂFﬂ;ﬂﬂN'lf_lgllﬂﬁﬁ}ﬂuablﬂiﬂﬂq'lﬂﬂ'ﬂsgu‘]Jiﬂl]



37

yq o 2 Yy w o Y A Sy a o 3y
- ghmmsmwuimﬂmm Llﬁ$ﬂ1ll'lﬁﬂ‘I’l']ulﬂ‘iqﬂlilﬂ‘l‘]ﬂ'ﬂ\‘lﬂ'li E]ﬂﬂﬂi]$1"])’ﬁ1u

gt 4 Yy a J o @ -g dy Y o
53Uﬂuﬂ1ﬁuﬂ1ﬂﬂﬂﬂﬂanmﬂi L‘WT]35$Uﬁ1ﬂ1ﬂ1ﬂ15wmu1ﬂ]uﬂ1u‘ﬂ$1‘ﬁ‘ﬂ5'WU'Iﬂ':I'

a ] 1 SJdl - =) A
ﬂﬂllW'JLWE]‘;lllﬂJ'lﬂ Llﬁzqu‘lﬂlﬂfﬂNﬂﬂﬂUTﬂ‘iuﬂﬁu NIDTTUUDUN

7.3 YalauOMU

A = 9 Y Y o o dy ds.’ 9 Y é‘ Qs
L‘N'ENﬁ]1ﬂﬁ$'U’Uﬂ‘ﬂ'lwm']llﬂ‘ﬂ']ﬂ'liwwu1ﬂiuﬂ'lu ]‘lﬂgﬂwwuﬁliﬂﬂﬂ']ﬂigﬁﬂﬂ15W@l1«!1

ol a = o Y o = {

Tsunsudszgnanlndifsstiuanueislumsiauvesszuuneuiiunessa lwvssusind
¥

i inueg Jaezlivnsdiunsensdnyazmshaues hisuisenasuaquitsnuaniy

a1 1 [l 9 9/ 4 = > e i o o
nasgug sy enfigu mdeiudeya laeldindeuing deluaeiagihmswaun lagld

o 9/ ) d A v oA o

szuvansainu lagldnsunaumefiivedunoa 1

)
ua Ineiidouivesn1s ¥ BRTMS/ETCS Language fvg Tiiaaaiu 59 1U8ams

]
o ] =

) i a s w a 4 o o 2 1 @ 4
“ﬂ’N’lu5’33Jﬂu'53ﬁTlﬁwuﬂﬂ114‘1]1]5ﬂﬂUﬁxﬂUﬂﬂﬂW?lﬂﬂﬁﬂQUﬂuﬂﬂgﬂ'gﬁUﬂu “lﬁﬂgﬁnﬁﬂuﬂﬁﬂ

[
=

° g v Qs
4 lumaihndoyn tazgilnsaineguusiesalizuadrsiueenly
9 Y Y e o = a d e =
Tuguueavesdd diahnmswannianufamui ssupilanudwisaiiome
o q Yuq 9 & a 1 A .
sazi g ldamnsadilanugiuves ERTMS/ETCS Language, M5AAADTDA13521 19
= o o o v o 1 a
sruuneuWIwessa Wiugnsaiieguusiesnly soulddsmshaussniaminausa’ly
= '3 9 = qy o ar @ o ¥ 3
uazszuunuiamessa W Tadisune uagdluiugudmSuminaulussrnsvesdimd
o o o o [ w LY
v lszgnaldlumshimsiannssvuldsunsulumsaiodouminauduse Tuid

ansamnsvuso W latanulasans laiduooea



38

UVITUIYNIAN

E4
= fwd‘

Fovz 95a3e393. 2544, igiﬁamsﬁﬂuiﬂ'sun‘suuaﬂ;am Visual Basic 6.0. NUNATIN 1.
uunYy3: au T

ofNA gudL. 2546. ayn 1 f'fumﬁﬂﬁzqnﬁ:‘h; Visual Basic. Wun1J3: oy v,

Dennis, Alan and Wixom, Barbara Haley. USA : John Wiley & Son, 2000. System Analysis and
Design.

Bombardier Transportation. 2002 a. VSIM 2000 User’s Manual.

Bombardier Transportation. 2002 b. VSIM 2000 TDG Language User’s Manual.

Century Soar Technology Co., Ltd. 1998. CST Meter ActiveX Ver 3.6. [online]. Available:
http://www.cstsoft.com.

ERTMS. 2003. What is ERTMS/ETCS. [online]. Available: http://www.ertms.com.

UNISIG. 2002. ERTMS/ETCS - Class 1, System Requirements Specification.

WGAO9D. European Standard. 2000. European Rail Traffic Management System Driver -

Machine Interface.



39

MANUIN D

1. gufeeavesszuuneniiunesselul

ATP Computer
Units

STU.

Display Unit Display Unit

AXFTVDX g o ) SDU/ DX
antentia unit -

31N 8.1 naAsiIed19vBIsTILABNRUADS (ATC Hardware)

A 1 d a d
2. jluaasmstendegunssivessyuuneuiiaunesselyl

MM

MvB

sau ety ;3

1 L VDX VDX2
‘ : .=z".'c.;!::T I T'T
;. e .ﬂ Inputs Inputs
Tach{:meter*s Pitk up coils ‘Balise antenina 'Fm'tiﬁl;sfhrjl' @utﬂuts o

‘brake-order.

Left door enable-s——
Right door enable +— !
All doors closed —
Emergency bﬁake-wf-

‘lj‘ﬁ 8.2 !L'ﬂ'ﬂQﬂ'li!ﬂfﬂﬂﬂﬂ‘llﬂﬁ“’ﬂUﬂﬂﬂﬂﬂ!ﬂﬂiiﬂqﬂ



40

3. yumaienlusginsainieg ves VSIM d 145U System Test

MVE B

¥

TRAIN INTERFAGE

VSIM
Adapton Unit

VEI Coufpivandu

ATP Bz Apghcmicu

510 8.3 uamamsiousegilnseifi 193 u Tasunsn VSIM i@u
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/3 sk e sk ke sk ke sk ke e sk sk sk sk sk sk sk sk sk ke sk sk sk sk ok sk sk sk st ok sk sk sk ok sk sk sk sk ok sk sk sk sk sk sk ok ok ok skl s sk ok ok sk ke ok ok ok ok ok Kok oK sk ok R Kok

1

// Test track for BA work package B according to NS FTS
//

/[ Test case: 4.13 Passage of IL, aspect R, test 2

1/

//Rev. Date  Details

//0.1 020822 Create

/0.2 0200905 Modified accroding to NS Telegram Spec. Rev. 4.0

//*****************************************************************************



Name: "TC 4 13.tdg"

DocNr: "3NSS004243D0117 Ver. 1.4 Working"
Resp: "KONEKSR"

Date: "02905"

Rev: "0.2"

TransponderIntervallDistance:3.9
TransponderLength:0.5
TypeOfLoco:"EBICAB900_STD"
TypeOfPanel:"VR_STD"

TypeOfTransponder: "EBICAB900_TRANSP_STD"

INCLUDE GLOBALMACROS. TDG

0 SI StandStill(75); /! Driversbreak = 75
Start(FORWARD, CAB1);

Speed(15,75); //Speed = 15km/h, throttle = 75

100 IL INLINE210 <Balisel>; // BG724_1
104 IL INLINE210 <Balise2>; // BG724_Green
1661 IL INLINE210 <Balise3>; // BG722 1

1665 IL INLINE210 <Balise4>; // BG722 GL (Yellow signal aspect 120km/h)

3261 IL INLINE210 <Balise5>; //BG72_1
3265 IL INLINE210 <Balise6>; // BG72 Red

<Packet session>
<Balisel>

Packets: Linking, Gradients information

41



Variable Bits Value

Q _UPDOWN 1 1 ERTMS Header
M_VERSION 7 16

Q _MEDIA 1 0

N_PIG 3 0

N_TOTAL o 1

M_DUP 2 0

M_MCOUNT 8 255

NID C 10 424

NID_BG 14 724

Q_LINK 1 1

NID_PACKET 8 5 Packet 5 To BG722
Q_DIR 2 1

L PACKET 13 69

Q SCALE = 2 1

D _LINK 15 1560

Q NEWCOUNTRY 1 0

NID BG 722
Q_LINKORIENTATION 1 1
Q_LINKREACTION 2 1

Q LINKACC 6 63

N_ITER 5 0

NID_PACKET 8 21 Packet 21 To SI72
Q DIR 2 1

L PACKET 13 78
Q SCALE 2 1
D_GRADIENT 15

o O

Q_GDIR 1
G A 8 1



N_ITER 5
D_GRADIENT 15

Q GDIR 1
G A 8
END

<Balise2>

Packets: L1 MA, SSP
Variable Bits
Q UPDOWN 1
M _VERSION 7
Q_MEDIA 1
N_PIG 3
N_TOTAL 3

M_DUP

[\

M_MCOUNT 8

NID_C 10
NID BG 14
Q LINK 1

NID_PACKET 8

Q_DIR
L PACKET 13

N

Q SCALE 2

V_MAIN 7
V_LOA i
T LOA 10
N_ITER 5

L_ENDSECTION

883

Value

16

424
724

12

73

24

Comment

ERTMS Header

Packet 12

120 km/h
0 kmv/h

Unlimited

3152
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Q_SECTIONTIMER
Q_ENDTIMER 1
Q _DANGERPOINT
Q OVERLAP 1
NID PACKET 8
Q DIR 2
L PACKET 13
Q SCALE 2
D STATIC 15
V_STATIC 7
Q FRONT 1

N_ITER 5
N_ITER 5
END

<Balise3>

27

58

Packet 27 To SI72

120 kmv/h

Packets: Linking, Gradient information

Variable Bits
Q UPDOWN 1
M_VERSION 7
Q_MEDIA 1
N_PIG 3
N_TOTAL 3
M _DUP 2

M_MCOUNT 8

NID C 10
NID _BG 14
Q LINK 1

NID PACKET 8

Value

1

16

255
424

722

5

ERTMS Header

Packet 5 To BG72

44
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Q DIR 2 1

L PACKET 13 69

Q SCALE 2 1

D LINK 15 1592

Q NEWCOUNTRY 1 0

NID BG 14 72
Q_LINKORIENTATION 1 1
Q_LINKREACTION 2 1

Q LINKACC 6 63

N_ITER 5
NID PACKET 8
Q DIR 2
L PACKET 13
Q SCALE 2
D_GRADIENT 15

Q GDIR 1
G A 8
N_ITER 5
END

<Balise4>

Packets: L1 MA, SSP

Variable Bits
Q _UPDOWN 1
M_VERSION 7
Q_MEDIA 1
N_PIG 3

w

N_TOTAL

M_DUP 2

21 Packet 21 To Bdy 126.395

1 Uphill

Value Comment
1 ERTMS Header
16



M _MCOUNT 8 3

NID C 10 424

NID BG 14 722

Q LINK 1 1

NID PACKET 8 12 Packet 12(4) To BG72
Q_DIR p) 1

L PACKET 13 73

Q SCALE 2 1

V_MAIN 7 24 120 km/h

V_LOA y 0 0 km/h

T LOA 10 1023 Unlimited

N_ITER 5 0

L_ENDSECTION 15 1592

Q SECTIONTIMER 1 0

Q ENDTIMER 1 0

Q DANGERPOINT 1 0

Q OVERLAP 1 0

NID_PACKET 8 27 Packet 27 To Bdy 126.395
Q DIR 2 1

L PACKET 13 58
Q SCALE 2 1
D STATIC 15 0

VSFATIC 7 24 120km/h
Q FRONT 1 0

N_ITER 5 0

N_ITER 5 0

END

<Balise5>



Packets: Gradients, SSP information

Variable Bits

Q UPDOWN 1
M_VERSION 7
Q MEDIA 1
N_PIG 3
N TOTAL 3
M_DUP 2
M_MCOUNT 8

NID C 10
NID_BG 14
Q_LINK 1

NID_PACKET 8
Q DIR 2
L PACKET 13
Q SCALE\\ 2

D_GRADIENT 15

Q GDIR 1
G A 8
N_ITER 5

NID PACKET 8
Q DIR 2
L PACKET 13
Q SCALE 2
D STATIC 15
V_STATIC 7
Q FRONT 1
N_ITER 5

N_ITER 5

Value
1 ERTMS Header
16

255
424
]

21 Packet 21 To Bdy 126.395

54

1 Uphill

27 Packet 27 To Bdy 126.395

58

24 120 km/h

47



END

<Balise6>

Packets: Linking, L1 MA

Variable

Q _UPDOWN
M_VERSION
Q _MEDIA
N_PIG

N _TOTAL

M _DUP
M_MCOUNT
NID C

NID BG

Q _LINK

NID PACKET
Q DIR
L_PACKET
Q SCALE
V_MAIN

V LOA

T LOA

N_ITER

Bits

1
7
1
3

13

~

~

10
5

L _ENDSECTION

Q_SECTIONTIMER

Q_ENDTIMER 1

Q_DANGERPOINT

Q_OVERLAP
END

1

Value

1
16

424
72

12

73

1023

15
1
0
1

Comment

ERTMS Header

Packet 12(8)

0 km/h
0 km/h

Unlimited
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5. A7981994 TDG File Swivl¥nufuszuuau
ﬁ*****************************************************************************
"

// Test track for BA work package B according to NS FTS
H

// Test case: 4.13 Passage of IL, aspect R, test 2

"

// Rev. Date  Details

/0.1 020822 Create

/0.2 0200905 Modified accroding to NS Telegram Spec. Rev. 4.0

/3% 3 st e st sk sk e sk e e ook sk e ke ok Sk sk sk ke ke ok s sk ok sk sk sk ok ok ok sk sk sk ok sk sk ok ke ke sk sk sk sk sk ok sk ok ok ok sk s ok ok sk sk sk sk ok ok ok sk sk ok koK SOk s ok sk kok

Name: "TC 4 13.tdg"

DocNr: "3NSS004243D0117 Ver. 1.4 Working"
Resp: "KONEKSR"

Date: "02905"

Rev: "0.2"

TransponderIntervallDistance:3.9
TransponderLength:0.5
TypeOfLoco:"EBICAB900_STD"
TypeOfPanel:"VR_STD"

TypeOfTransponder: "EBICAB900_TRANSP_STD"

INCLUDE GLOBALMACROS.TDG

0 SI StandStill(75); // Driversbreak = 75
Start(FORWARD, CAB1);
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Speed(15,75); //Speed = 15km/h, throttle = 75

/TL BG724 Green
100 IL INLINE210 90027FB501: 6A415022A1: 8601695FC0: 2A81390000: 0108373807: FFF

104 IL INLINE210 9012003501: 6A431024A6: 007FE018A0: 03680E9000: 060007FFFF: FFF

//IL BG722 GL V_MAIN 120 km/h, V_LOA 0 km/h
1661 IL INLINE210 90027FB501: 69415022A1: 8E00245FC0: 2A80D90001: 0007FFFFFF:
FFF ;

1665 IL INLINE210 901201B501: 69431024A6: 007FE00C70: 03680E9000: 060007FFFF: FFF

/ML BG72 Red

3261 IL INLINE210 90027FB500: 2445501B20: 0020001B40: 7480003000: 3FFFFFFFFF: FFF
3265 IL INLINE210 901203B500: 24431024A0: 007FE00010: 1FFFFFFFFF: FFFFFFFFFF:
FFF ;
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Introduction

Train contral is an important part of any railway operations management system. In
the past a number of different Automatic Train Control (ATC) systems have evolved in
different countries at different times. These systems are incompatible and not
interoperable with each other. Only a few of these systems are used in more than one
country, and even in those cases there have been differences in detailed
development which have resulted in incompatible and not interoperable versions.

Many railways anticipate a significant increase in density of train traffic and are
rethinking their infrastructure strategy, to accommodate high levels of traffic, in which
ATC systems play an important part. Also many railways would like to introduce
standardised systems to reduce system costs. In order to establish interational
standardisation of ATC systems, the following document specifies the European Rail
Traffic Management System/European Train Control System (ERTMS/ETCS).

Advantages of an International Interoperable System

The advantages expected by the railways can be summarised as:

¢ Cross border interoperability.

= Improvement of the safety of national and international train traffic.

e Improvement of international passengers and freight train traffic management.

» Shorter headway on heavily trafficked lines, by driving on moving block, enabling
exploitation of maximum track capacity.

* The possibility of step-by-step infroduction of the new technology.

« Enabling Pan-European competition between the manufacturers of ERTMS/ETCS
components. Strengthening the position of the European railway industry on the
world market.

» Enabling preconditions for future harmonisation in other areas of rail traffic
management.

About this Document

The purpose of this document is to specify the future unified standard European Train
Control System ETCS from a technical point of view.

Some parts of the system are only specified to allow a migration from existing train
control systems to ETCS (e.g. STM’s) over a transition period. They might be removed
in a future edition of the standard.
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1.5.1.3 To reach technical interoperability it is necessary not only that telegrams are
generated and understood according to well specified rules but also that a train
respectively trackside equipment reacts in a uniform way to information received.
Technical interoperability requires specifications of a detailed level.

1.5.1.4 For operational interoperability it is necessary to add operating rules, engineering
standards etc. to the system design. Reaching operational interoperability is outside
the scope of the SRS.

1.6 How to Read and Use the SRS

1.6.1.1 The SRS covers 7 chapters, which are briefly described in the section following this
introduction.

1.6.1.2 All readers may need to refer to the UNISIG Glossary.

1.7 Mandatory and Optional Requirements

1.7.14 This specification often offers multiple solutions on how to implement a specific
function. It therefore contains both mandatory and optional requirements. Mandatory
requirements are always referred to using the word “shall” where else optional
requirements are referred to using the word “may”.

1.71.2 The fact that this specification indicates a mandatory solution for the implementation
of a function does not generally require that the function is implemented on a specific
line but only that if the function is implemented it shall be done in the specified way.
Trains will have to handle all mandatory functions as it is decided trackside whether to
use them or not.

1.7.1.3 Some parts of the specifications are depending on how ETCS is implemented (e.g.,
level). Corresponding functionality shall be mandatory or not on-board, according to
the trackside implementation. It is not the scope of this specification to mandate a
specific use of ETCS.

1.7.1.4 Notes are added to the specification in some parts for clarification. They however
never contain requirements.

1715 Not specified requirements and solutions are only permitted as long as they do not
generate any interoperability problems.

1.8 Contents of the SRS

1.8.1.1 The SRS defines the system requirements for the European Train Control System
(ETCS) of ERTMS. It is the translation of the mandatory functional requirements
defined by the Functional Requirements Specification (UIC/A200 FRS version 4.3, in
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the following chapters refered to as “FRS™ into a technical specification for
developers.

1.81.2 This sub-section is intended to give a rough overview of the contents of each chapter
within the SRS so that readers interested only in specialised subjects can easily find
the relevant chapters.

1.8.2 Chapter 1: Introduction

1.8.21 Chapter 1 (this chapter) gives a general introduction to the intention and structure of
the SRS, including a brief overview of the contents of each chapter.

1.8.3 Chapter 2: Basic System Description

1.8.3.1 Chapter 2 gives an overview of the ERTMS/ETCS system structure.

1.8.3.2 Chapter 2 also contains a description of the basic application levels.

1.8.3.3 Chapter 2 does not contain technical requirements.

1.8.4 Chapter 3: Principles

1.84.1 Chapter 3 specifies the system principles of ETCS/ERTMS. These principles apply to
onboard and trackside subsystems.

1.8.4.2  The principles define the behaviour of the system in general and functional terms.

1.85 Chapter 4: Modes and Transitions

1.8.51.1 Chapter 4 defines the modes of the ERTMS/ETCS onboard equipment and all
transitions between modes.

1.8.6 Chapter 5: Procedures

1.8.6.1 Chapter 5 defines the dynamic behaviour of procedures that are necessary for
interoperability. Procedures are presented by a state transition chart and a
corresponding table, where all elements (States, events, transitions) of the chart are
defined. The description of the procedures shows all states of the ERTMS/ETCS
onboard unit and the conditions that must be fulfilled to switch from one state to
another.
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1.8.7 Chapter 6: Intentionally deleted
1.8.8 Chapter 7: ERTMS/ETCS Language
1.8.8.1 Chapter 7 defines and describes the necessary variables to be used for the data flow
over the air gap between track and train. The grouping of these into packets is
described. The format of messages is given in Chapter 8.
1.8.9 Chapter 8: Messages
1.8.9.1 Chapter 8 defines the application protocol (format and content of messages, logical
sequence for radio) necessary to achieve technical interoperability.
1.8.9.2 The scope of this chapter is limited to the application protocol and the content of
messages.
© This document is the property of
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7.3 Components of ERTMS/ETCS Language

7.3.1Introduction

7.3.1.1 The ERTMS/ETCS language is used in transmitting information over the radio, balise
and loop airgaps and the STM interface.

7.31.2 The ERTMS/ETCS language is based on variables, packets, messages and
telegrams (variables and packets are described in this section, while telegrams and
messages are described in chapter 8).

7.3.1.3 Note: A number of variables contain values which have to be assigned. Some of
these values have to be unique to ensure that the system functions properly. A
centralised handling of this assignment is therefore required (nationally or
internationally, depending on the variable). The variables concerned have been
marked. The values included in this document for these variables are therefore not to
be used without prior verification of their validity.

7.3.2 Definition of Variables

7:3:24 Variables shall be used to encode single data values. Variables cannot be split in
minor units. The whole variable has one type (meaning).

7.3.2.2 Variables may have special values which are related to the basic meaning of the
variable.

7.3.2.3 Special values have always the highest values in a variable (eg. 11..111 =
"unknown").

7.3.24 Spare values shall be located between the normal and special values in the variable
range

Fazs Names of variables are unique. A variable is used in context with the meaning as
described in the variable definition. Variables with different meanings have different
names.

7.3.26 All variable definitions shall be independent of the transport media over which they
are used, if used in more than one media.

7.3.2.7 Signed values shall be encoded as 2's complement.
7.3.28 One bit variables (Boolean) shall aiways use 0 for false and 1 for true.

7.3.29 Offsets for numerical values shall be avoided (0 shall be used for 0, 1 for 1, etc.)
except where justified.
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7.3.2.10

73211

When transmitting over the different transmission media, the most significant bit must
be transmitted first.

All Variables have one of the following prefixes:

A_ Acceleration
D_ distance

G_ Gradient

L_ length

M_ Miscellaneous
N_ Number

NC_ class number
NID_ identity number
Q_ Qualifier

1 B time/date

W = Speed

X_ Text

7.3.3 Definition of Packets

SUBSET-026-7 System Requirements Specification Page 5/66
22.2 Chapter 7
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7.3.31 Packets are multiple variables grouped into a single unit, with a defined internal
structure.
7.3.3.2 This structure consists of a packet header with:

e Track to Train: a unique packet number, the length of the packet in bits, the
orientation information, optionally the distance scale and an information section
containing a defined set of variables. The packet structure is as follows:

Number NID_PACKET Packet identifier

Direction Q_DIR Specifies for which running

direction the information is valid

Length L_PACKET Number of bits in the packet

Scale Q_SCALE Specifies which distance scale

is used for all distance
information within the packet.
There is no Q_SCALE variable
in packets which do not contain
distance information.

Information ~ |..... Well  defined sef(s) of

variables.
© This document is the property of
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¢ Train to Track: a unique packet number, the length of the packet in bits, optionally
the distance scale and an information section containing a defined set of
variables. The packet structure is as follows:

Number NID_PACKET Packet identifier
Length L_PACKET Number of bits in the packet
Scale Q_SCALE Specifies which distance scale

is wused for all distance
information within the packet.

There is no Q_SCALE variable
in packets which do not contain
distance information.

Information Well  defined sef(s)  of
variables.
7.333 The packet definition does not change when transmitted over different transmission
media.
7.3.3.4 All currently not defined packet identifiers are reserved for future use. All future packet
definitions shall follow the above defined structure.
7.3.35 Exception: Packet 255: “End of Telegram” does not follow the above rule.
7.3.36 N_ITER specifies the number of iterations of a variable or group of variables which
follow.
7.337 If N_ITER is 0 then no variables follow.
7.3.3.8 Two nested levels of iterations can exist.
7.3.39 If, depending on the value of a previous qualifier variable in the packet, a variable is
optional, it is written indented in the packet definition
© This document is the property of
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7.4 PACKETS

7.4.1List of Packets

7411 Track to Train

Packet | Packet Name Page N°
Number

3 National Values 10
5 Linking 1"
12 Level 1 Movement Authority 11
15 Level 2/3 Movement Authority 12
16 Repositioning Information 13
21 Gradient Profile 13
27 International Static Speed Profile 14
39 Track Condition Change of traction power 15
41 Level Transition Order 15
42 Session Management 15
44 Data used by applications outside the ERTMS/ETCS system. 16
49 List of balises for SH Area 16
51 Axle load Speed Profile 17
57 Movement Authority Request Parameters 17
58 Position Report Parameters 18
63 List of Balises in SR Authority 18
65 Temporary Speed Restriction 18
66 Temporary Speed Restriction Revocation 19
67 Track Condition Big Metal Masses 19
68 Track Condition 20
70 Route Suitability Data 20
74 Adhesion Factor 21
72 Packet for sending plain text messages 21
76 Packet for sending fixed text messages 22
79 Geographical Position Information 23
80 Mode profile 23
131 RBC transition order 24
132 Danger for Shunting information 24
133 Radio in-fill area information 24
134 EOLM Packet 25
135 Assignment of Co-ordinate System 25
136 Infill location reference 26
137 Stop if in Staff Responsible 26
138 Reversing area information 26
139 Reversing supervision information 27
140 Train running number from RBC 27
141 Default Gradient for Temporary Speed Restriction 27

© This document is the property of
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Packet | Packet Name Page N°
Number
254 Default balise information 27

7412 Train to Track

Packet | Packet Name Page N°
Number

0 . | Position Report 29

1 Paosition Report based on two balise groups 29

3 Onboard telephone numbers 30

4 Error Reporting 30

i Validated train data 31

44 Data used by applications outside the ERTMS/ETCS system, 3

7413 Track to Train or Train to Track

Packet | Packet Name Page N*
Number
255 End of information 32
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7.4.2PACKETS: TRACK TO TRAIN

7.4.21 Packet Number 3: National Values

Description Downloads a set of National Values to the train
Transmission media | Any
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
D_VALIDNV 15
N_ITER 5
NID_C(k) 10 Identification of national area(s) to
which the set applies
V_NVSHUNT 7
V_NVSTFF 7
V_NVONSIGHT 7
V_NVUNFIT 7
V_NVREL 7
D_NVROLL 15
Q_NVSRBKTRG 1
Q_NVEMRRLS 1
V_NVALLOWOVTRP 7
V_NVSUPOVTRP 7
D_NVOVTRP 15
T_NVOVTRP 8
D_NVPOTRP 15

M_NVCONTACT

T_NVCONTACT

M_NVDERUN
D_NVSTFF 15
Q_NVDRIVER_ADHES 1

SUBSET-026-7 System Requirements Specification Page 9/66
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7422 Packet Number 5: Linking
Description Linking Information.
Transmission media | Any
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
D_LINK 15
Q_NEWCOUNTRY 1
NID_C 10 if Q_NEWCOUNTRY =1
NID_BG 14
Q_LINKORIENTATION 1
Q_LINKREACTION
Q_LINKACC
N_ITER
D_LINK (k) 15
Q_NEWCOUNTRY (k) 1
NID_C (k) 10 if Q_NEWCOQUNTRY = 1
NID_BG (k) 14
Q_LINKORIENTATION (k)
Q_LINKREACTION (k)
Q_LINKACC (k)
7423 Packet Number 12: Level 1 Movement Authority
Description | Transmission of 2 movement authority for level 1.
Transmission | Balise
media
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
V_MAIN 7
V_LOA 7

© This document is the property of
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T_LOA 10 Can be set to “no time out”
N_ITER 5 Set to zero if V_MAIN = 0 or if
only one section in the MA
L_SECTION(k) 15
Q_SECTIONTIMER(k) 1
T_SECTIONTIMER(K) 10
D_SECTIONTIMERSTOPLOC(k) 15
L_ENDSECTION 15
Q_SECTIONTIMER 1
T_SECTIONTIMER 10
D_SECTIONTIMERSTOPLOC 15
Q_ENDTIMER 1
T_ENDTIMER 10
D_ENDTIMERSTARTLOC 15
Q_DANGERPOINT 1
D_DP 15
V_RELEASEDP 7
Q_OVERLAP
D_STARTOL 15
T_OL 10
D_OL 15
V_RELEASEOL 7
7.4.2.4 Packet Number 15: Level 2/3 Movement Authority
Description | Transmission of a movement authority for levels 2/3.
Transmission | Radio
media
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE
V_LOA
T_LOA 10 Can be set to “no time out”
N_ITER 5 Set to zero if only one section

in the MA
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NID_PACKET
Q_DIR

L_PACKET 13

Q_SCALE

D_GRADIENT 15

Q_GDIR 1|0 = downhill 1= uphil
G_A

N_ITER

D_GRADIENT(K) 15

Q_GDIR(K) 7|0 = downhill 1= uphil
G_AK 8

7.427 Packet Number 27; International Static Speed Profile

Description Static speed profile and optionally speed limits depending on the intemational
train category.

Transmission media | Any

L_SECTION(K) 15
Q_SECTIONTIMER(K) 1
T_SECTIONTIMER(K) 10
D_SECTIONTIMERSTOPLOC(K) | 15
L_ENDSECTION 15
Q_SECTIONTIMER 1
T_SECTIONTIMER 10
D_SECTIONTIMERSTOPLOC 15
O_ENDTIMER 1
T_ENDTIMER 0
D_ENDTIMERSTARTLOC 15
Q_DANGERPOINT 1
D_DP 15
V_RELEASEDP
Q_OVERLAP
D_STARTOL 15
T OL 10
D_OL 15
V_RELEASEOL 7

7425 Packet Number 16: Repositioning Information

Description Transmission of the update of the current distance
Transmission media | Balise
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
L_SECTION 15

7.4.26 Packet Number 21: Gradient Profile

Description Transmission of the gradient.

The gradient value is the minimum gradient for the given distance.

D_GRADIENT gives the distance to the next change of the gradient value.

Transmission media| Any

Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
D_STATIC 15
V_STATIC 7
Q_FRONT 1
N_ITER 5
NC_DIFF(n) 4
V_DIFF(n) 7
N_ITER 5
D_STATIC(K) 15
V_STATIC(k) 7
Q_FRONT(k) 1
N_ITER(K) 5
NC_DIFF(k,m) 4
V_DIFF(k,m) 7

Content Variable [ Length | Comment

© This document is the property of
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Q_DIR 2

L_PACKET 13

Q_RBC 1

NID_C 10 RBC ETCS identity :
NID_C not relevant if NID_RBC has
value unknown

NID_RBC 14

NID_RADIO 64 not relevant if NID_RBC has value
unknown

Q_SLEEPSESSION 1

7.4.211  Packet Number 44: Data used by applications outside the ERTMS/ETCS system.
Description Messages between trackside and on-board devices, which contain
infarmation used by applications outside the ERTMS/ETCS system.
Transmission media | Any
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
NID_XUSER 9
Other data, depending on
NID_XUSER

7.4.212 Packet Number 49: List of balises for SH Area

Description Used to list balise group(s) which the train can pass over in SH mode
Transmission media| Any
Content Variable Length Comment
) NID_PACKET 8
Q_DIR 2
L_PACKET 13
N_ITER 5
Q_NEWCOUNTRY(k)
NID_C(k) 10 if Q_NEWCOUNTRY =1
NID_BG(Kk) 14

7428 Packet Number 39: Track Condition Change of traction power
Description The packet gives information about change of the traction power system.
Transmission media| Any
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
D_TRACTION 15
M_TRACTION 8 Type of traction.
7.4.2.9 Packet Number 41: Level Transition Order
Description Packet to identify where a level transition shall take place. In case of mixed
levels, the successive M_LEVELTR's go from the highest priority level to the
lowest one.
Transmission media | Any
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
D_LEVELTR 15
M_LEVELTR
NID_STM 8 If M_LEVELTR = 1 (STM)
L_ACKLEVELTR 15
N_ITER 5
M_LEVELTR(k)
NID_STM(k) 8 If M_LEVELTR = 1 (STM)
L_ACKLEVELTR(k) 15
7.4.2.10 Packet Number 42: Session Management
Description Packet to give the identity and telephone number of the RBC with which a
session shall be established or terminated.
Transmission media| Any
Content Variable Length Comment
NID_PACKET 8
© This document is the property of
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7.4.213 Packet Number 51: Axle Load Speed Profile
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T_MAR 8
T_TIMEOUTRQST 10
T_CYCRQST 8

7.4.215 Packet Number 58: Position Report Parameters

This packet is intended to give parameters telling when and how often the
position has to be reported.

Description

Transmission media| Radio

Description This packet gives the speed restrictions for trains with axle load higher than
or equal to the specified value for the speed restriction
Transmission media | Any
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
Q_TRACKINIT 1
D_AXLELOAD 15
L_AXLELOAD 15
Q_FRONT 1
N_ITER 5
M_AXLELOAD(n) 7
V_AXLELOAD(n) 7 Speed restriction to be applied if

the axle load of the train =2
M_AXLELOAD(n)

Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
T_CYCLOC 8
D_CYCLOC 15
M_LOC 3
N_ITER
D_LOC(k) 15
Q_LGTLOC(k) 1

7.4.2.16  Packet Number 63: List of Balises in SR Authority

Description Used to list balise group(s) which the train can pass over in SR mode

Transmission media | Radio

N_ITER 5
D_AXLELOAD(k) 15
L_AXLELOAD(k) 15
Q_FRONT(k) 1
N_ITER(k) 5
M_AXLELOAD(k,m) 7
V_AXLELOAD(k,m) 7 Speed restriction to be applied if

the axle load of the train 2
M_AXLELOAD(k,m)

7.4.2,14  Packet Number 57: Movement Authority Request Parameters

Description

This packet is intended to give parameters telling when and how often the train

has to ask for a movement authority.

Transmission media

Radio

Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
N_ITER 5
Q_NEWCOUNTRY (k) 1
NID_C(k) 10  |[if Q_NEWCOUNTRY =1
NID_BG(k) 14

Content

7.4.217 Packet Number 65: Temporary Speed Restriction

Description Transmission of temporary speed restriction.

Transmission media| Any

Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13

Content Variable Comment

®© This document is the property of

ALCATEL " ALSTOM * ANSALDO SIGNAL * BOMBARDIER * INVENSYS RAIL * SIEMENS

SUBSET-026-7
222

System Requirements Specification Page 17/66

Chapter 7

ERTMS/ETCS language

| Length |

® This document is the property of
ALCATEL * ALSTOM * ANSALDO SIGNAL * BOMBARDIER * INVENSYS RAIL * SIEMENS

SUBSET-026-7 System Requirements Specification Page 18/66
222 Chapter 7
ERTMS/ETCS language




ALCATEL * ALSTOM * ANSALDO SIGNAL * BOMBARDIER * INVENSYS RAIL * SIEMENS

ALCATEL * ALSTOM * ANSALDO SIGNAL * BOMBARDIER * INVENSYS RAIL * SIEMENS

NID_PACKET
Q_DIR
L_PACKET 13
Q_SCALE
NID_TSR 8
D_TSR 15
L_TSR 15
Q_FRONT 1
V_TSR 7
7.4.2.18 Packet Number 66: Temporary Speed Restriction Revocation
Description Transmission of temporary speed restriction revocation.
Transmission media | Any
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
NID_TSR 8 Identity of TSR to be revoked
7.4.219 Packet Number 67: Track Condition Big Metal Masses
Description The packet gives details concerning where to switch offfon the balise
transmission due to big metal masses trackside.
Transmission media | Balise )
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
D_TRACKCOND 15
L_TRACKCOND 15 The distance for which the balise
transmission shall be switched off
N_ITER 5
D_TRACKCOND(k) 15
L_TRACKCOND(k) 15 The distance for which the balise
transmission shall be switched off
© This document is the property of
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7.4.2.20 Packet Number 68: Track Condition
Description The packet gives details concerning the track ahead to support the driver
when e.g. lower pantograph
Transmission media | Any
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
Q_TRACKINIT 1
D_TRACKINIT 15 Only if Q_TRACKINIT =1
D_TRACKCOND 15 Only if Q_TRACKINIT =0
L_TRACKCOND 15 Only if Q_TRACKINIT =0
M_TRACKCOND 4 Only if Q_TRACKINIT =0
N_ITER 5 Only if Q_TRACKINIT =0
D_TRACKCOND(k) 15
L_TRACKCOND(k) 15
M_TRACKCOND(k) 4
7.4.2.21  Packet Number 70: Route Suitability Data
Description The packet gives the characteristics needed to enter a route.
Transmission |Any
media
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
Q_TRACKINIT 1
D_TRACKINIT 15 Only if Q_TRACKINIT =1
D_SUITABILITY 15 Only If Q_TRACKINIT = 0,
D_SUITABILITY and the following
variables follows
Q_SUITABILITY
M_LOADINGGAUGE If Q_SUITABILITY= loading gauge
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M_AXLELOAD 7 If Q_SUITABILITY= Max axle
load.
M_TRACTION 8 If Q _SUITABILITY = fraction
power
N_ITER 5
D_SUITABILITY(k) 15
Q_SUITABILITY(k)
M_LOADINGGAUGE(k) If Q_SUITABILITY= loading gauge
M_AXLELOAD(k) If Q_SUITABILITY= Max axle
load.
M_TRACTION(k) 8 If Q_SUITABILITY = traction
power
7.4.222 Packet number 71: Adhesion factor
Description This packet is used when the trackside requests a change of the adhesion factor

to be used in the brake model.

Transmission media

Any

Confent Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
D_ADHESION 15
L_ADHESION 15
M_ADHESION 1
7.4.2.23 Packet Number 72: Packet for sending plain text messages
Description
Transmission media | Any
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE
Q_TEXTCLASS
Q_TEXTDISPLAY 1
D_TEXTDISPLAY 15 | Start condition
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M_MODETEXTDISPLAY 4 Start condition
M_LEVELTEXTDISPLAY Start condition

NID_STM 8 If M_LEVELTR =1 (STM)
L_TEXTDISPLAY 15 End condition
T_TEXTDISPLAY 10 End condition
M_MODETEXTDISPLAY 4 End condition
M_LEVELTEXTDISPLAY 3 End condition

NID_STM 8 If M_LEVELTR =1 (STM)
Q_TEXTCONFIRM 2
L. TEXT 8
X_TEXT(L_TEXT) 8

7.4.2.24 Packet Number 76: Packet for sending fixed text messages
Description
Transmission media | Any
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
Q_TEXTCLASS 2
Q_TEXTDISPLAY 1
D_TEXTDISPLAY 15 Start condition
M_MODETEXTDISPLAY 4 Start condition
M_LEVELTEXTDISPLAY Start condition
NID_STM If M_LEVELTEXTDISPLAY =
(STM)
L_TEXTDISPLAY 15 End condition
T_TEXTDISPLAY 10 End condition
M_MODETEXTDISPLAY 4 End condition
M_LEVELTEXTDISPLAY End condition
NID_STM If M_LEVELTEXTDISPLAY =
(STM)
Q_TEXTCONFIRM
Q_TEXT
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7.4.2.25 Packet Number 79: Geographical Position Information

Description This packet gives geographical location information for one or multiple
references to the train.
Transmission media| Any
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
Q_NEWCOUNTRY 1
NID_C 10 |if Q_NEWCOUNTRY =1
NID_BG 14 Reference Balise Group
D_POSOFF 15
Q_MPOSITION 1 direction of M_POSITION
M_POSITION 20
N_ITER 5
Q_NEWCOUNTRY (k) 1
NID_C(k) 10 |if Q_NEWCOUNTRY = 1
NID_BG(k) 14 Reference Balise Group
D_POSOFF(k) 15
Q_MPOSITION(k) 1 direction of M_POSITION
M_POSITION(k) 20
7.4.2.26 Packet Number 80: Mode profile
Description Mode profile associated to an MA
Transmission media | Any
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
D_MAMODE 15
M_MAMODE 2 0S, SH
V_MAMODE 7
L_MAMODE 15
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[_ACKMAMODE 15

N_ITER 5
D_MAMODE(K) 15
M_MAMODE(k) 2 |OS,SH
V_MAMODE k)

L_MAMODE(K) 15
L_ACKMAMODE(k) 15

7.4.2.27 Packet Number 131: RBC transition order

Description Packet to order an RBC transition

Transmission media | Any

Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
D_RBCTR 15
NID_C 10 “Accepting” RBC identity
NID_RBC 14
NID_RADIO 64 “Accepting” RBC radio subscriber

number

Q_SLEEPSESSION 1

7.4.2.28  Packet Number 132: Danger for Shunting information

Description Transmission of the aspect of a shunting signal
Transmission media | Balise
Content \fariable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_ASPECT 1
7.42.29 Packet Number 133: Radio infill area information
Description
Transmission media | Balise
Content Variable | Length | Comment
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Q_ORIENTATION ] 1 |

7.4.2.32 Packet Number 136: Infill location reference

Description Defines location reference of data contained in the same telegram following
this packet.
Transmission media | Balise, loop or infill radio
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_NEWCOUNTRY 1
NID_C 10 If Q_NEWCOUNTRY = 1
NID_BG 14

7.4.2.33  Packet Number 137: Stop if in Staff Responsible

Description Information to stop a train in staff responsible.
Transmission media | Balise
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SRSTOP 1

7.4.2.34  Packet Number 138: Reversing area information

NID_PACKET
Q_DIR
L_PACKET 13
Q_SCALE
Q_RIU 1
NID_C 10 | RIU ETCS identity
NID_RIU 14
NID_RADIO 64
D_INFILL 15
NID_C 10 Refers to the next main signal
balise group
NID_BG 14
74230 Packet Number 134: EOLM Packet
Description This packet announces a loop.
Transmission media | Balise
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
NID_LOOP 14
D_LOOP 15
L_LOOP 15
Q_LOOPDIR 1
Q_SSCODE 4

7.4.231 Packet Number 135: Assignment of Co-ordinate System

Description Assignment of a Co-ordinate System to a Single Balise Group

Transmission media | Radio

Description Used to send start and length of reversing area to the on-board
Transmission media | Any
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_SCALE 2
D_STARTREVERSE 15
L_REVERSEAREA 15

Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
NID_C 10
NID_BG 14
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7.4.2.35 Packet Number 139: Reversing supervision information

Description Used to send supervision parameters (distance to run, speed) of reversing
area to the on-board
Transmission media | Any
Content Variable Length Comment
NID_PACKET 8
Q _DIR 2
L_PACKET 13
Q_SCALE 2
D_REVERSE 15
V_REVERSE 7

7.42.36 Packet Number 140: Train running number from RBC

Description Train running number from RBC
Transmission media | Radio
Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
NID_OPERATIONAL 32

7.4.2.37 Packet Number 141: Default Gradient for Temporary Speed Restriction

Description It defines a default gradient to be used for TSR supervision when no gradient
profile (packet 21) is available

Transmission media | Balise

Content Variable Length Comment
NID_PACKET 8
Q_DIR 2
L_PACKET 13
Q_GDIR 1 0 = downhill 1= uphill
G_TSR 8

7.4.2.38  Packet Number 254: Default balise information

ALCATEL * ALSTOM * ANSALDO SIGNAL * BOMBARDIER * INVENSYS RAIL * SIEMENS

NID_PACKET 8
Q_DIR 2
L_PACKET 13

Description Default balise information (LEU error) to be stored on-board.
Transmission media|Balise
Content Variable | Length I Comment
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7.4.3PACKETS: TRAIN TO TRACK

7.4.3.1 Packet Number 0: Position Report
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Description This packet is inserted in all train-to-track telegrams and is used to report the
train position and speed as well as some additional information (e.g. mode, level,
ete.)

Transmission media | Radio

Content Variable Length Comment
NID_PACKET 8
L_PACKET 13
Q_SCALE 2
NID_LRBG 10+14
D_LRBG 15
Q_DIRLRBG 2
Q_DLRBG 2
L_DOUBTOVER 15
L_DOUBTUNDER 15
Q_LENGTH 2

L_TRAININT 15 If Q_LENGTH = “Train integrity
confirmed by integrity monitoring
device” or  “Train  integrity
confirmed by driver”

V_TRAIN 7
Q_DIRTRAIN 2
M_MODE 4
M_LEVEL 3

NID_STM 8 If M_LEVEL = 8TM

7432 Packet Number 1: Position Report based on two balise groups

Description This packet is an extension of the "standard position report * packet 0. It is used

in case of single balise groups if the orientation of the LRBG is unknown but the
on-board equipment is able to report a second balise group (the one detected
before) to give an indication of the running direction to the RBC.

Transmission media | Radio
Content Variable Length Comment
NID_PACKET 8
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L_PACKET 13
Q_SCALE 2
NID_LRBG 10+14
NID_PRVBG 10+14 |PRVBG and LRBG identify the
running direction of the train to the
RBC (train was running from the
PRVBG to the LRBG)
D_LRBG 15
Q_DIRLRBG Same [/ opposite direction as
reported running direction
Q_DLRBG 2 Same [/ opposite direction as
reported running direction
L_DOUBTOVER 15
L_DOUBTUNDER 15
Q_LENGTH 2
L_TRAININT 15 If Q_LENGTH = “Train integrity
confirmed by integrity monitoring
device” or  “Train integrity
confirmed by driver”
V_TRAIN 7
Q_DIRTRAIN 2
M_MODE 4
M_LEVEL 3
NID_STM 8 If M_LEVEL = STM
74.3.3 Packet Number 3: Onboard telephone numbers
Description Telephone numbers associated to the onboard equipment
Transmission media | Radio
Content Variable Length Comment
NID_PACKET 8
L_PACKET 13
N_ITER 5
NID_RADIO (k) 64
7434 Packet Number 4: Error reporting
Description Error reporting to the RBC
Transmission media | Radio
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7.4.4PACKETS: TRACK TO TRAIN or TRAIN TO TRACK

7.441 Packet Number 255: End of Information

Content Variable Length Comment
NID_PACKET 8
L_PACKET 13
M_ERROR 8 error type identifier

7435 Packet Number 11: Validated train data

Description Validated train data. For some variables, if the engine does not know a data
value, it may use the corresponding default value

Description This packet consists only of NID_PACKET containing 8 bit 1s

It acts as a finish flag ; the receiver will stop reading the remaining part of
the message/telegram when receiving eight bits set to one in the
NID_PACKET field.

Transmission media| Radio

Transmission media | Any

Confent Variable Length Comment
NID_PACKET 8 =255 (1111 1111)

Content Variable Length Comment
NID_PACKET 8
L_PACKET 13
NID_OPERATIONAL 32
NC_TRAIN 15 Default value Basic static speed
profile
L_TRAIN 12 Default value unknown
V_MAXTRAIN 7
M_LOADINGGAUGE 8 one of 4 different profiles
M_AXLELOAD 7
M_AIRTIGHT 2
N_ITER 5
M_TRACTION (k) 8  |[Type of traction
N_ITER 5
NID_STM (k) 8 Type of STM available

7.4.36 Packet Number 44: Data used by applications outside the ERTMS/ETCS system.

Description Messages between on-board and trackside devices, which contain
information used by applications outside the ERTMS/ETCS system.
Transmission media| Any
Content Variable Length Comment
NID_PACKET 8
L_PACKET 13
NID_XUSER 9
Other data, depending on
NID_XUSER
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7.5 Definitions of Variables

7511 D_ADHESION
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Length of varlable

Minimum Value

Maximum Value

Resolutioniformula

15 bits

Ocm

327.670 km

10 cm, 1m or 10 m depends on Q_SCALE.

7518  D_INFILL

Name Distance from location where to connect/disconnect to a radio in-fill unit

Description

Length of varl. finls Value Maximum Value Resolutioniformula

15 bits Ocm 327.670km 10 ¢m, imor 10 m depends on Q_SCALE

7.51.9  D_LEVELTR

Name Distance to level transition

Description

Length of varlable Minimum Value Maximum Value Resolutionfformula

15 bits Ocm 327.660 km 10 ¢m, 1m or 10 m depends on Q_SCALE.
SpeclallReserved Values 32767 Now (The level transition is performed upon receipt of the order)

7.5.1.10 D_LINK

Name Incremental linking distance to next linked balise group

Description

Length of var Mini Value Maximum Value Resolutioniformula

15 bits Ocm 327.670 km 10 cm, 1m or 10 m depends on Q_SCALE

75111 D_LOC

Name Incremental distance between locations where the train has to report its position.

Description

Length of variahle Minimum Value Maximum Value Resolution/formula

15 bits. Ocm 327.670 km 10 cm, 1m or 10 m depends on Q_SCALE

7.5.1.12 D_LOOP

Name Distance between EOLM and start of loop

Description The EOLM specifies the distance to the beginning of the loop transmission

Length of varlable Minimum Value Maximum Value Resolutioniformula

15 bits 0cm 327.660 km 10 cm, 1m or 10 m depends on Q_SCALE
SpeclallReserved Values 1111 . 1111 Distance not known

751.13 D_LRBG

Name

cab).

Distance between the last relevant balise group and the estimated front end of the train (the side of the active

Description

Length of varlable

Minimum Value

Maximum Value

Resolutlonformula

15 bits

Ocm

327.660 km

10 ¢cm, 1m or 10 m depends on Q_SCALE

SpeclallReserved Values

32767

Unknown

Name Distance to start of area with reduced adhesion factor
Description
Length of variable Minimum Value Maximum Value Resolutioniformula
15 bits Ocm 327,670 km 10 ¢m, 1 mor 10 m depending on @_SCALE
75.1.2 D_AXLELOAD
Name Distance to speed restriction due to Axle load
Description
Length of variable Minimum Value Maximum Value Resolution/formula
15 bits om 327.670 km 10 cm, 1mor 10 m depending on Q_SCALE
7513 D_CYCLOC
Name Distance between two location reports from the train
Description The train has to report its location every D_CYCLOC meters.
Length of variable Minimum Value Maximum Value Resolutionformula
15 bits Ocm 327.660 km 10 cm, 1m or 10 m depends on @_SCALE
SpecialiReserved Values 1111111 The train has not to report cyclically its location.
75.1.4 D_DP
Name Distance from the End of Authority to danger point
Description
Length of variable Minimum Value Maximum Value Resolutionlformula
15 bits 0Ocm 327.670 km 10 cm, 1m or 10 m depends on Q_SCALE.
7.5.1.5 D_EMERGENCYSTOP
Name Distance to emergency stop location
Description Distance between the LRBG and the emergency stop location
Length of varlable Minimum Value Maximum Value Resolution/formula
15 bits Ocm 327.670 km 10 cm, 1m or 10 m depends on Q_SCALE.
7516 D_ENDTIMERSTARTLOC
Name Distance from End section fimer start location to End of Authority
Description
Length of variable Minimum Value Maximum Value Resolutioniformula
15 bits 0cm 327.670 km 10 cm, 1mor 10 m depends on Q_SCALE
7517 D_GRADIENT
Name Incremental distance to next change of gradient.
Description
© This document is the property of

ALCATEL * ALSTOM * ANSALDO SIGNAL * BOMBARDIER * INVENSYS RAIL * SIEMENS
SUBSET-026-7 System Requirements Specification Page 33/66
222 Chapter 7

ERTMS/ETCS language

®© This document is the property of

ALCATEL * ALSTOM * ANSALDO SIGNAL * BOMBARDIER * INVENSYS RAIL * SIEMENS

SUBSET-026-7
222

System Requirements Specification
Chapter 7

Page 34/66

ERTMS/ETCS language




ALCATEL * ALSTOM * ANSALDO SIGNAL * BOMBARDIER * INVENSYS RAIL * SIEMENS

ALCATEL * ALSTOM * ANSALDO SIGNAL * BOMBARDIER * INVENSYS RAIL * SIEMENS

75.1.14 D_MAMODE
Name Incremental distance to the next change of mode within the MA
Description
Length of varlable Minimum Value Maximum Value Resolutloniformula
15 bits Ocm 327670 km 10 cm, 1m or 10 m depends on Q_SCALE
7.5.1.15 D_NVOVTRP
Name Maximum distance for overriding the train trip
Description This variable is part of the National Values
Length of variable Minimum Value Maximum Value Resolutioniformula
15 bits Ocm 327.670 km 10 cm, 1mor 10 m depends on Q_SCALE
75.1.16 D_NVPOTRP
Name Maximum distance for reversing in Post Trip mode
Description This variable is part of the National Values
Length of variable Minimum Value Maximum Value Resolutioniformula
15 bits Oecm 327.670 km 10 ¢m, 1m or 10 m depends on Q_SCALE
7.51.17 D_NVROLL
Name Roll away distance limit
Description This variable is part of the National Values and is used for Roll Away Protection and Reverse Movement
Protection
Length of variable Minimum Value Maximum Value Resolution/formula
15 bits Ocm 327.660 km 10 cm, 1m or 10 m depends on Q_SCALE

SpeclaliReserved Values 32767

7.5.1.18 D_NVSTFF

Name Maximum distance for running in Staff Responsible mode

Description This variable is part of the National Values

Length of variable Minimum Value MaxImum Value Resolutionlformula

15 bits Ocm 327.660 km 10 ¢m, 1mor 10 m depends on Q_SCALE

SpecialiReserved Values 32767

75119 D_OL

Name

The distance from the End of Authority to the end of overlap

Description

Length of variable

Minimum Value

Maximum Value

Resolution/formula

[ 15 bits [om | 327,670 km [ 10 cm, 1m or 10 m depends on Q_SCALE.
7.5.1.21 D_RBCTR

Name Distance to RBC transition

Description

Length of varlabl Minis Value Maximum Value Resolutioniformula

15 bits 0Ocm 327.670 km 10 cm, 1mor 10 m depends on Q_SCALE.
75.1.22 D_REF

Name Reference distance

Description Distance between the LRBG and the new shifted location reference.

The positive values are in the nominal direction of the LRBG

Length of Value Maximum Value Resolutlonlformula

16 bits -327.680 km 327.670 km 10 em, 1m or 10 m depends on Q_SCALE.
SpeciallReserved Values The negative value are coded in 2's complement

7.5.1.23 D_REVERSE

Name Distance in RV mode

Deseription Distance that can be run in RV mode

Length of variabla Minimum Value Maximum Value Resolutioniformula

15 bits Ocm 327.660 km 10 cm, 1m or 10 m depends on Q_SCALE
SpeclallReserved Values 32767 represents co

7.5.1.24 D_SECTIONTIMERSTOPLOC

Name Distance from beginning of section to the Section Time-out stop location

Description

Length of variable Minimum Value Maximum Value Resolutionformula

15 bits 0cm 327.670km 10 cm, 1mor 10 m depends on Q_SCALE
7.51.257 <D,'8R

Name Distance in SR mode

Description Distance that can be run in SR mode

Length of Mini) Value Maximum Value Resolutionfformula

15 bits Ocm 327.660 km 10 cm, 1m or 10 m depends on Q_SCALE
SpeclaliReserved Values 32767 Represents o=

7.5.1.26 D_STARTOL

15 bits Ocm 327.670 km 10 cm, 1m or 10 m depends on @_SCALE.
75.1.20 D_POSOFF
Name Route kilometre offset from the referencing balise
Description The geographical position reporting function uses this variables content as an offset from the referencing
balise to the reference point.
Length of variable Minimum Value MaxImum Value Resolutionlformula
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Name Distance from overlap timer start location o End of Authority
Description
Length of variable Minimum Value Maximum Value Resolutioniformula
15 bits Ocm 327.670 km 10 cm, 1m or 10 m depends on Q_SCALE
7.5.1.27 D_STARTREVERSE
[ Name | Distance to start of reversing permitted area
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Description
Length of variable Minimum Value Maximum Value Resolutlonlformula
15 bits Ocm 327.670 km 10 cm, 1m or 10 m depends on Q_SCALE
7.5.1.28 D_STATIC
Name Incremental distance to next discontinuity in a intemational SSP profile
Description
Length of variable Minimum Value MaxImum Value Resolutioniformula
15 bits Ocm 327.670 km 10 cm, 1m or 10 m depends on Q_SCALE
75129 D_SUITABILITY
Name Distance to change in route suitability
Description The incremental distance to where the route suitability data changes.
Length of variable Minimum Value Maximum Value Resolutionlformula
15 bits om 327.670 km 10 cm, 1mor 10 m depending on Q_SCALE
75.1.30 D_TAFDISPLAY
Name Distance from where on a track ahead free request shall be displayed
Description
Length of variabl Value Maximum Value Resolution/formula
15 bits Ocm 327.670 km 10 cm, 1m or 10 m depends on Q_SCALE
7.5.1.31 D_TEXTDISPLAY
Nama Distance from where on a text shall be displayed
Description
Length of variable Minimum Value Maximum Value Resolutioniformufa
15 bits 0cm 327.660 km 10 cm, 1mor 10 m depends on Q_SCALE
SpecialiReserved Values 1111 .11 The display of the text shall not be distance limited.
7.5.1.32 D_TRACKINIT
Name Distance to start of empty profile
Description Distance to where initial states of the related track description in the packet shall be resumed
Length of variable Minimum Value Maximum Value Resolutioniformula
15 bits om 327.670 km 10 cm, 1m or 10 m depending on Q_SCALE
7.5.1.33 D_TRACKCOND
Name Track condition distance
Description The incremental distance to where the track conditions change.
Length of variable Minimum Value Maximum Value Resolutionlformula
15 bits om 327.670 km 10 ¢m, 1m or 10 m depending on Q_SCALE
7.5.1.34 D _TRACTION
Name Distance to change of traction
Description
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Length of variable Minimum Value Maximum Value Resolution/formula
15 bits. om 327.670 km 10 cm, 1mor 10 m depending on Q_SCALE
75135 D_TSR
Name Distance to beginning of temporary speed restriction
Description
Length of variable Minimum Value MaxImum Value Resolutioniformula
15 bits Ocm 327.670 km 10 cm, 1m or 10 m depends on Q_SCALE
7.5.1.36 D_VALIDNV
Name Distance to start of validity of national values
Dascription
Length of variable Minimum Valua Maximum Value Rasolutioniformula
15 bits Ocm 327.670km 10 ¢m, 1m or 10 m depends on Q_SCALE
75137 GA
Name Safe gradient
Description This is the minimum gradient between two defined locations.
Length of variable Minimum Value Maximum Value Resolutioniformula
8 bits 0 254%0 1%
SpeciallReserved Values 255 Non numerical value teling that the cument gradient descripon ends at
D_GRADIENT{n)
75138 G_TSR
Name Default gradient for TSR supervision
Description defines a default gradient lo be used for TSR supervision when no gradient profile (packet 21) is available.
Length of variable Minimum Value Maximum Value Resolutlon/formula
8 bits 0 255%a 1%
7.5.1.39 L_ACKLEVELTR
Name Length of the acknowledgement area in rear of the required level
Description
Length of variable Minimum Value Maximum Value Resolutlon/formula
15 bits. Ocm 327.670 km 10 cm, 1mor 10 m depends on Q_SCALE
7.5.1.40 L _ACKMAMODE
Name Length of the acknowledgement area in rear of the start of the required mode
Description
Length of variable Minimum Value MaxImum Value Resolutioniformula
15 bits Ocm 327.670 km 10 cm, 1m or 10 m depends on Q_SCALE
7.5.1.41 L_ADHESION
Name Length of reduced adhesion
Description Length for which the reduced adhesion factor apply.
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Length of varlable Minimum Value Maximum Value Resolutionfformula 7.5.1.48 L_MESSAGE
15 bits 0cm 327.670 km 10 cm, 1 mor 10 m depending on Q_SCALE Name Message length
7.51.42 L AXLELOAD Dascription L_MESSAGE indicates the length of the message in bytes, including all packels and all variables defined in
= the message header (NID_MESSAGE and L_MESSAGE also).
Name Length of speed restriction due to Axle load Length of varlable Minlmum Value Maximum Value Resolutioniformula
Description 10 bits 0 1023 1Byte
Length of variable Minimum Value Maximum Value Resolutioniformula
7.51.49 L_PACKET
15 bits om 327.670 km 10 cm, 1mor 10 m depending on Q_SCALE
143 L Name Packet length
7.5.1. _DOUBTOVER Description L_PACKET indicates the length of the packet in bits, including all bits of the packet header
Name Over-reading emor i Length of variable Minimum Value Max/mum Value Resolutloniformula
Description L_DOUBTOVER is the difference between the lower bound of the confidence interval and the estimated 13 bits 0 8191 1 bit
value of D_LRBG
SpeclallReserved Values
Length of variable Minimum Value Maximum Value Resolutioniformula
15 bits Oem 327.660 km 10 cm, 1mor 10 m depends on Q_SCALE 7.5.1.50 L_REVERSEAREA
SpeclallReserved Values 32767 Unknown Name Length of the reversing permitted area
7.5.1.44 L_DOUBTUNDER Description
Length of varlable Minimum Value Maximum Value Resolutioniformula
Name Under-reading emor
15 bits Ocm 327.670km 10 cm, 1m or 10 m depends on Q_SCALE
Description L_DOUBTUNDER is the difference between the upper bound of the confidence interval and the estimated
yala of DLIRAG ; 7.51.51 L_SECTION
Length of variable Minimum Value Maximum Value Resolutloniformula
Name Length of section in the MA
15 bits Ocm 327.660 km 10 cm, 4m or 10 m depends on Q_SCALE
Description
SpeclallReserved Values 32767 Unknown
Length of variable Minimum Value Maximum Value Resolutionfformula
7.5.1.45. L_ENDSECTION 15 bits ocm 327.670 km 10 cm, 1m or 10 m depends on Q_SCALE
Name Length of the End section in the MA 765152 L TAFDISPLAY
Description
Name Length on which a frack ahead free request shall be displayed
Length of variable Minimum Value MaxImum Value Resolutioniformula
Description
15 bits Ocm 327.670 km 10 cm, 1m or 10 m depends on Q_SCALE.
Length of bl Ainii Value Maximum Value Resolutloniformula
75.1.46 L_LOOP 15 bits 0cm 327,660 km 10 ¢m, 1m or 10 m depends on Q_SCALE
Name Lengiof lc: 751.53 L_TEXT
Description The EOLM specifies the length of the loop starting from the distance indicated by D_LOOP
Name Length of text string
Length of variable Minimum Value Maximum Value Resolutioniformula
Description L_TEXT defines the length of a text string (L_TEXT * X_TEXT)
15 bits. 0cm 327.660 km 10 cm, 1mor 10 m depends on Q_SCALE
Length of variable Minimum Value Maximum Value Resolutioniformula
SpeclaliReserved Values 1111 Length not known
8 bits 0 255 1 Text String Element

75147 L_MA
il 7.5.1.54 L_TEXTDISPLAY

Name Length of the area of the required mode
Name Length on which a text shall be displayed

Description

Description
Length of variable Minimum Value Maximum Value Resolutionformula

Length of variable Minimum Value Maximum Value Resolutloniformula
15 bits om 327.660 km 10 cm, 1m or 10 m depending on Q_SCALE

15 bits Ocm 327.660 km 10 ¢cm, 1m or 10 m depends on Q_SCALE
SpecialiReserved Values 1111111 Infinite length
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| speciatiResorved vatues | 32767 [ The display ofthe text shail not be distance imited. | 7.5.1.61 M_AIRTIGHT
75155 L TRACKCOND Name airtight system presence
Description indicates whether the train s fitted with an airight system or not.
Name Length for which the defined track condition is valid
Length of variable Minimum Value MaxImum Vaiue Resolutlonlformula
Description
2 bits
Length of variable Minimum Value Maximum Value Resolutioniformula
SpeciallReserved Values 00 Not fitted
15 bits om 327.670 km 10 cm, 1m or 10 m depending on Q_SCALE
01 Fitted
75156 L_TRAIN 10 Unknown
Name Train length 11 Spare
Description This is the absolute real length of the train. 7.5.1.62 M AXLELOAD
Length of variable Minimum Valua Maximum Value Resolutionlformula
Name Axle load
12 bits om 4094 m im
Description
SpecialiReserved Values 4095 Unknown
Length of varl Value Maximum Value Resolutioniformula
75157 L_TRAININT 5 i ot 35
Name Safe Train length SpecialiReserved Vaiues 101 0001 Spare
Description
Length of variable Minimum Value Maximum Value Resolutioniformula 1111101 Spare
15 bits om 32767 m im 1111110 Axle load above 40 1
SpeclaliReserved Values 1111111 Axle load unknown
7.5.158 L_TSR 7.5.1.63 M_DUP
Name Length of the temporary speed resfriction Name B Duplicate balise
Description Description Flags to tell whether the balise is a copy of one of the adjacent balise. If it is so, define of which balise itis a
copy.
Length of variable Minlmum Value Maximum Value Resolutionformula i
Length of variable Minimum Value Maximum Value Resolutioniformula
15 bils Ocm 327.670 km 10 cm, 1mor 10 m depends on Q_SCALE
2 bits
7.5.1.59 M_ACK Speclal/Reserved Values 00 No duplicates
Name Qualifier for acknowledgement request 01 This balise is a duplicate of the next balise (seen in the nominal direction of the
balise group).
Description Indicates whether the telegram must be acknowledged or not 3
10 This balise is a duplicate of the previous balise (seen in the nominal direction of
Length of variable Minimum Value Maximum Value Resolution/formula the balise group).
1 bit 11 Spare
SpecialiReserved Values 0 No acknowledgement ired
& edgement pan 751.64 M_ERROR
1 Acknowledgement required
Name Identifier of the type of error
75160 M_ADHESION Description
Name Adhesion factor Length of varlable Minimum Value Maximum Value Resolutloniformula
Description 8 bits
Length of variable Minimum Value Maximum Value Resolutloniformula SpeclaliReserved Values 0 Balise consistency: linking
1 bit 1 Balise consistency: message error
Special/Reserved Values 0 70% 2 Balise consistency: unlinked group
1 100 % 3 Radio consistency: message ermor
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4 Radio consistency: sequence 7.5.1.68 M_LOADINGGAUGE (Values to be assigned according to 7.3.1.3)
5 Radio consistency: radio link Name Load profile
6 No fatal error Description Defining the loading gauge profile
7 Fatal emror (equipment in SL or NL mode) Length of varlable Minimum Value Maximum Value Resolutioniformula
8-255 Spare 8 bits Bitset
7.5.1.65 M_L EVEL SpecialiReserved Values x000¢ 01 Profile X
0000 X 1X Profile Y
Name Current Operating Level
2000¢ XXX elc...
Description
00 oot
Length of variable Minimum Value Maximum Value Resolutioniformula
2001 2000¢
3 bits
001X 000¢
SpeclaliReserved Values 0 Level 0
X130 000¢
1 Level STM specified by NID_STM
1300020000
2 Level 1
3 Level 2 7.5.1.69 M_LOC
4 Level 3 Name Special location/moment where the train has to report its location
57 Spare Deseription
I/
75166 M_LEVELTEXTDISPLAY Length of variable Minimum Value Maximum Value Resolutioniformula
3 bits
N ting level for text displ.
slind Ontoard operatig i i SpeclallReserved Values 000 Now (The position report is sent upon receipt of the order)
ription i tering / as o i fined lev
Descriptio The text is displayed when entering / as long as in the de! level P ‘Al éach bei.
Length of variable Minimum Value Maximum Value Resolutionlformula 3
010 Stop to send it at each balises.
3 bits
011 Use previous value of M_LOC
SpeciallReserved Values 4] Level 0
100- 111 Spare
1 Level STM specified by NID_STM
. —r 75.4.70  M_MAMODE
3 Level 2 & Name Required mode for a part of the MA
4 Level 3 Description
5 The display of the text shall not be limited by the level Length of varilable Minimum Value Maximum Value Resolutionlformula
67 Spare 2 bits
igh
7.5.1.67 M_LEVELTR SpeclaliReserved Values 00 On Sight
01 Shunting
I
Name Required level y-a, Spare
Description
Length of Minii Value Maximum Value Resolutloniformula 7.5.1.71 M_MCOUNT
3 bits Bitset Name Message counter
SpecialiReserved Values 0 Level 0 Description The purpose of this counter is to make it possible for the interrogator to delect if the balise group message
4 Level STM specified by NID_STM has changed while the train bome antenna was between two balises of the group.
In all switchable balises in a group, the counter has the same value, and this value is different for each
2 Level 1 possible complete message from the group.
3 Level 2 Length of variable Minlmum Value Maximum Value Resolutlonfformula
4 Level 3 8 bits 0 254 Numbers
SeF Spare SpeclaliReserved Values 255 The telegram fits with all telegrams of the same balise group
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75172 M_MODE 14 Reversing
Name Onboard operating mode 15 The display of the text shall not be limiled by the made.
Description 7.5.1.74 M_NVCONTACT
Length of variable Minimum Value Maximum Value Resolutionfformula
Name T_NVCONTACT reaction
4 bits
Description Indicates the reaction 1o be performed when T_NVCONTACT timer elapses
SpecialReserved Values 0 Full Supervision
Length of variable Minimum Value Maximum Value Resolutionfformula
1 On Sight
2 bits
2 Staff Responsible
SpeclallReserved Values 00 Train trip
3 Shunting
01 Apply service brake
4 Unfitted
10 No Reaction
5 Sleepi
ok 1 Spare
[ Stand By
7 Trp 7.5.4.75 M_NVDERUN
8 Post Trip Name Entry of Driver ID permitted while running
9 System Failure Description This variable is part of the National Values
10 Isolation Length of varlable Minimum Value Maximum Value Resolutlonlformula
1 Non Leading 1 bit
12 STM European SpecialiReserved Values 0 No
13 STM National 1 Yes
14 Reversing
75.1.76 M_POSITION
15 Spare
o Name Route kilometre
5.1, M
7.51.73 "‘M DETEXTDISPLAY Description The geographical position reporting function uses this variables content as a reference value.
Name Onboard operating mode for text display Length of variable Minimum Value MaxImum Value Resolutioniformula
Description The text is displayed when entering / as long as in the defined mode 20 bits om 1'048'574 m im
Length of variable Minimum Value Maximum Value Resolution/formula SpeciallReserved Values 1'048'575 No more geographical position reporting after this reference location
4 bits
w.5.14 7Y M_TRACKCOND
SpecialReserved Values 0 Full Supervision
1 On Sight Name Type of track condition
2 Staff Responsible Dpstrptign
3 Shunting Length of variable Minimum Value Maximum Value Resolutloniformula
4 Unfitted 2y
5 Sleeping SpeciallReserved Values 0000 Non stopping area — tunnel. Initial state: stopping permitied (no tunnel)
5 Stand By 0001 Non stopping area - bridge. Initial state: stopping permitted (no bridge)
7 Trip 0010 Non stopping area — other reasons. Initial state: stopping permitted
8 Post Trip 0011 Powerless section — lower pantograph. Initial state: not powerless section
9 System Failure 0100 ?aﬂi&cg;%h és‘lrop supervising T_NVCONTACT). Initial state: supervise
10 Baien 0101 Air tightness. Initial state: no request for air tightness
i) Non Leading 0110 Switch off regenerative brake. Initial state: regenerative brake on
12 ST Eircpesh o111 Swilch off eddy current brake. Initial state: eddy current brake on
2 STM National 1000 Switch off magnetic shoe brake. Inital state; magnetic shoe brake on
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3 bits |

1001 Powerless section — switch off the main power switch, Initial state: not powerless
section
1010 -1111 Spare

7.5.1.78 M_TRACTION (values to be assigned according to 7.3.1.3)

=]

SpecialiReserved Values 1 balise in the group

7 8 balises in the group

7.5.1.83 NC_DIFF (Values to be assigned according to 7.3.1.3)

Name Intemational Train categories

Name Traction System Type

Description It defines the traction system to be used on a specific line (dieselelectric/kind of power pickup etc.) or
respectively that can be used by a train

Length of varfable Minimum Value Maximum Value Resolutionlformula

8 bits.

75.1.79 M_VERSION

Name Version of the ETCS language

Description Itis the intemational class of train for which a differential value for the static line speed exists.

Used together with V_DIFF to permit certain trains to go faster or lower than the “international basic static
speed” given by V_STATIC.

Value 0 of NC_DIFF corresponds to the LSB of NC_TRAIN, number 14 of NC_DIFF to MSB (15-bit variable)

Description This gives the version of the ETCS language

Each part indicates the first and second number of the version respectively.

- The first number distinguishes not compatible versions. (The three MSB's)

- The second number indicates compatibility within a version X. (The four LSB's)

of NC_TRAIN.
Length of variable Minimum Value Maximum Value Resolutioniformula
4 bits 0 15 Numbers
SpeciallReserved Values 0 Active tilling SSP

1 Passive liiting SSP

2 Cross wind sensitivity

3-15 Spare

7.5.1.84 NC_TRAIN (Values to be assigned according to 7.3.1.3)

Name Intermational Category to which belongs the train.

Length of variable Minimum Value Maximum Value Resolution/formula
7 bits
SpeclallReserved Values 000 XXXX Not valid {old systems)

001 0000 Class 1

001 0001 Spare

1111111 Spare

7.5.1.80 N_ITER

Description Train category used for the static speed profile calculation.

Thanks to NC_TRAIN, the train knows the SSP it must obey. by receiving a list of static speed profile, thanks
to NC_TRAIN, the train can select the SSP it must obey.

Name Number of iterations of a data set following this variable in a packet

Description IFN_ITER is 0 then no data set is following. Two nested levels of iterations can exist.
Length of variabl Value Maximum Value Resolutioniformula

5 bits 0 31 integers.

75181 N_PIG

Name Position in Group
Description Defines the relative position in a balise group
Length of variable Minimum Value Maximum Value Resolutiontformula
3 bits
SpeclaliReserved Values 0 | am the 1st
7 | am the 8"

75182 N_TOTAL

Name Total number of balise(s) in the group
Description
Length of variable Minimum Value l Maximum Value Resolutionlformula
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Each bit represents one category.

A train can belong to various categories.
Length of variabl Value MaxImum Value Resolutioniformula
15 bits Bitset
SpeciallReserved Values 000 0000 0000 0000 Basic stafic speed profile

X0 3000¢ 0000001 Active tilting SSP

X00¢ 3000¢ 20000 201X Passive tilting SSP

Xo0¢ 10004 30008 X T30¢ Cross wind sensitivity

X0¢ 3000¢ 300¢ 1300¢ Spare

X0¢ 3000 300¢1 2000¢ Spare

2o0x 3000¢ X0¢1X 1000 Spare

200¢ 30006 X120¢ 3000¢ Spare

X00¢ 3000¢ 1300¢ 2000¢ Spare

200¢ 200¢1 2000¢ 000 Spare

X000 XX 1X 3000 30000 Spare

20¢ %10¢ 3000 X000C Spare

XKook 13600¢ X000¢ 2000¢ Spare

Xx1 3000¢ Y000¢ 3000 Spare

K1 20006 X000 X000 Spare
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[1)0: 3000 X0 3000 I Spare
7.5.1.85 NID_BG
Name Identity number of the balise group
Description Identity number of a balise group or loop within the country or region defined by NID_C.
Length of variable Minlmum Value Maximum Value Resolution/formula
14 bits 0 16382 Numbers
SpecialiReserved Values 16383 only accept balise groups containing repositioning information for the running
direction (only to be used in linking)
7.5.1.86 NID_C (Values to be assigned according to 7.3.1.3)
Name Identity number of the country or region
Description Code used to identify the country or region in which the balise group is situated. These need not necessarily
follow administrative or political boundaries.
Length of varlable Minimum Value Maximum Value Resolutioniformula
10 bits 0 1023 Numbers
SpeclallResarved Values
7.5.1.87 NID_EM
Name Emergency message identity
Description Identifies the number of the emergency message
Length of varlable Minimum Value Maximum Value Resolutioniformula
4 bits

SpecialiReserved Values

7.5.1.88 NID_ENGINE (Values to be assigned according to 7.3.1.3)
Name Onboard ETCS identity
Description The ETCS identity number is uniquely defined for ERTMS/ETCS purposes
Length of varfable Minlmum Value Maximum Value Resolutioniformula
24 bits
7.5.1.89 NID_LOOP
Name Identity number of the loop
Description Identity number of a loop within the country or region defined by NID_C given in the EOLM balise header.
Length of variable Minimum Value Maximum Value Resolutioniformula
14 bits 0 16383 Numbers
75190 NID_LRBG
Name Identity of last relevant balise group
Description Country/region identity (NID_C) + balise identity number of last relevant balise group (NID_BG).
Length of variable Minimum Value Maximum Value Resolutionfformula
10 + 14 bits
SpeclaliReserved Values 16777215 Unknown
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7.5.1.91 NID_MESSAGE

Name Message identifier

Description Message identifier

Length of variable Minimum Value Maximum Value Resolutioniformula

B bits 0 255 Numbers

7.5.1.92 NID_OPERATIONAL (Values to be assigned according to 7.3.1.3)

Name Train Running Number

Description This is the operational train running number.

Length of variable Minimum Value Maximum Value Resolutioniformula

32 bits 0 9999 9999 Binary Coded Decimal

SpeclallReserved Values For each digit;
Values A-E Not Used
F Use value F for digit to indicate no digit (if number shorter than 8 digits)
Exception: FFFF FFFF Unknown

7.5.1.93 NID_PACKET

Name Packet identifier

Deseription This is used in the header for each packet, allowing the receiving equipment to identify the data which
follows.

Length of variabl Value Maximum Value Resolutionlformula

8 bits 0 255 Numbers.

75.1.94 NID_PRVBG

Name Identity of the previous balise group
Description Previous balise group detected when running towards the balise group identified as LRBG with no change of
direction in-between.
Country/region identity (NID_C) + balise identity number of the previous balise group (NID_BG).
Length of varlable Minimum Value Maximum Value Resolutioniformula
| 10+ 14 bits

Speclal/Resarved Values

16777215 unknown

7.5.1.95 NID_RADIO (Values to be assigned according to 7.3.1.3)

Name Radio subscriber number.

Description Quoted as a 16 digit decimal number.

Length of varlable Minimum Value Maximum Value Resolutioniformula

64 bits 0 9990 9999 9999 9999 Binary Coded Decimal

SpeclaliResarved Values For each digit ;
Values A-E Not Used
F Use value F for digit to indicate no digit (if number shorter than 16 digits)
FFFF FFFF FFFF FFFF Use the short number stored onboard

7.5.1.96 NID_RBC (Values to be assigned according to 7.3.1.3)

| vame | RBG ETCS identity number
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Descriptlon This variable provides the identity of the RBC belonging to NID_C. Length of variable Minimum Value MaxImum Value Resolutioniformula
The RBC ETCS identity is given by NID_C + NID_RBC. 1 bit
Length of variable Minimum Value Maximum Value Resolutionfformula SpeclallReserved Values o Stop if in SH mode
14 bits V] 16382 Number 1 Go if in SH mode
SpeclallReserved Values 16 383 not known
i 7.5.1.102 Q_DANGERPOINT
7.5.1.97 NID_RIU (Values to be assigned according to 7.3.1.3) e Qualifier for danger point descripion.
Name Identity of radio in-fill unit Description This variable is set o 1 if either a danger point exists or a release speed has to be specified
Description This variable provides the identity of the RIU belonging to NID_C. Length of varlable Minimum Value MaxImum Value Resolutioniformula
The RIU ETCS identity is given by NID_C + NID_RIU. 1 bit
Length of variable Minimum Value Maximum Value Resolutloniformula SpeclallReserved Values 1] No danger point information
14 bits 0 16 382 Number 1 Danger point information to follow
SpeciallReserved Values 16383 not known
7.5.1.103 Q_DIR
7.5.1.98 NID_STM (Values to be assigned according to 7.3.1.3) =y Valkiy irecton of wansmitied data
Name STM identity Description Qualifier to indicate the relevant validity direction of transmitted data, with reference lo directionality of the
2 % 4 % i : G t via radio.
Description e of s variatle ents the identy of an STM reflecting each composition of national balise group sending the information or to directionality of the LRBG, in case of information sent via radio
infrastructure. Length of variable Minimum Value Maximum Value Resolutlon/formula
Length of Value Maximum Value Resolutioniformula 2 hits
8 bits 0 255 SpecialiReserved Vaiues 00 Reverse
SpecialiReserved Values 01 Nominal
75.1.99 NID_TSR 18 Sob pbore
1 Spare
Name Identity number of Temporary Speed Restriction.
Description 7.5.1.104 Q*DIRLRBG
Length of varfable Minlmum Value Maximum Value Resolutioniformula Name Orientation of the train in relation to the direction of the LRBG ~ *
8 bits. 0 254 Number Description
SpeclaliReserved Values 0126 Reserved for non RBC transmission (balise, loop of radio infill) Length of variable Minimum Value Maximum Value Resolutloniformula
127-253 Reserved for RBC transmission 2 bits
11111111 Non-revocable speed restriction (applicable for all transmission media) SpecialiReserved Values 0 Reverse
7.5.1.100 NID_XUSER (Values to be assigned according to 7.3.1.3) g Nomial
2 Unknown
Name Identity of user system
3 Spare
Description Identity of user system for which remainder of packet is intended.
Length of variable Minimum Value Maximum Value Resolutionfformula 7.5.1.105 Q_DIRTRAIN
9 bits [¢] 511 Numbers Name Direction of train movement in relation to the LRBG orientation
SpeclallReserved Values Description
Length of variable Minimum Value Maximum Value Resolutionfformula
2 bits
7.5.1.101 Q_ ASPECT SpeciallReserved Values Q Reverse
1 MNominal
Name Aspect of "danger for shunting” signal
2 Unknown
Description
a Spare
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7.5.1.106 Q_DLRBG
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1 bit

Name

Qualifier telling on which side of the LRBG the estimated front end is

SpeclallReserved Values

0 dovmhill

1 uphill

7.5.1.111 Q_INFILL

Description
Length of variable Minlmum Value Maximum Value Resolutioniformula
2 bits
SpeclaliReserved Values 0 Reverse
1 Nominal
2 Unknown
3 Spare

7.5.1.107 Q_EMERGENCYSTOP

Name Qualifier to indicate whether a train is entering or exiting the radio infill area.
Description
Length of variable Minimum Value MaxImum Value Resolutioniformula
1 bit
SpeciallReserved Values 0 Enter

1 Exit

7.5.1.112 Q_LENGTH

Name Qualifier for stop jement

Description Qualifier to indicate whether the frain has ignored or not a conditional emergency stop.
For an unconditional emergency stop, it is set to “not relevant”

Length of variabla Minimum Value Maximum Value Resolutioniformula

2 bit

SpeclaliReserved Values

0 Conditional Emergency Stop considered

1 Conditional Emergency Stop ignored

2 Not Relevant (Unconditional Emergency Stop)
3 Spare

7.5.1.108 Q_ENDTIMER

Name Qualifier for train integrity status
Description Qualifier, identifying the train integrity information available. The related safe train length information is given
by L_TRAININT
Length of var!abi'a Minimum Value Maximum Value Resolutioniformula
2 bits
SpeclaliReserved Values 0 No train integrity information available
1 Train integrity confirmed by integrity monitoring device
2 Train integrity confirmed by driver
3 Train integrity lost

7.5.1.113 Q_LGTLOC

Name Qualifier to indicate whether end section timer information exists for the End section in the MA
Description
Length of variable Minimum Value MaxImum Value Resuiuﬂonﬂom}ﬂn
1 bit
SpeclaliReserved Values 0 No End section timer information
1 End section timer information fo follow

7.5.1.109 Q_FRONT

Name

Qualifier to profile discontinuity

Description

Qualifier to indicate whether a profile attribute is to be applied for the front end of the train (no train length
delay) or for rear end of the train (train length delay)

Length of variable

Minimum Value

Maximum Value Resolutlonlformula

1bit

Name Qualifier for the specified report location
Description This qualifier tells whether the train has fo report its location when the max safe front end or when the min
safe rear end has over passed the location defined by D_LOC
Length of variable Minimum Value Maximum Value Resolutioniformula
1 bit
SpeclaliReserved Values 0 Min safe rear end
Fi Max safe front end
7.51.114 Q_LINK
Name Link Qualifier
Description This qualifier is used to mark a balise group as linked or unlinked.
Length of varlable Minimum Value MaxImum Value Resolutionlformula
1 bit
SpecialiReserved Values 0 Unlinked
] Linked

7.5.1.115 Q_LINKACC

SpecialiReserved Values 4] Train length delay if the speed profile at the k-th discontinuity becomes less
restictive, else no train length delay.
1 No train length delay at the k-th discontinuity
7.5.1.110 Q_GDIR
Name Qualifier for gradient slope.
Description
Length of variable Minimum Value Maximum Value Resolutionfformula
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l 6 bits. | om I +-63m | im | I 1 l Same (counting upwards in nominal direction)
7.5.1.116 Q_LINKORIENTATION 7.5.1.121 Q_NEWCOUNTRY
Name Qualifier for the direction of the linked balise group Name New Country Qualifier
Description Indicates whether the linked balise group will be overpassed by the train in nominal or reverse direction. Description Qualifier 1o indicate whether the next balise group is in the same country / railway administration as the one
before inside the packet or not.
Length of variable Minlmum Value Maximum Value Resolutioniformula B
For the first balise group in the packet, If Q_NEWCOUNTRY = 0, it is the same country / railway
1bit administration as the one of the LRBG within the radio message or the one of balise group within the balise
SpeclallReserved Values 0 The balise group is seen by the train in reverse direction telegram giving the packet
1 The balise group is seen by the train in nominal directon Length of varlable Minimum Value MaxImum Value Resolutioniformula
1 bit
754117 Q—LINKREACTION SpeclallReserved Values 0 Same country / raitway administration, no NID_C follows
Name linking reaction 1 Not the same country / raitvay administration, NID_C follows.
Descriptk Qualifier for the reaction to be performed if a linki a balise essage consistency problem occurs
pean e a i e LE LG . B 7.5.1.122 Q_NVDRIVER_ADHES
Length of varlable Minimum Value Maximum Vaiue Resolutioniformula Name Qualifier for the modification of trackside adhesion factor by driver
2 bits Description This variable is part of the National Values
SpecialiReserved Values 00 Train trip Length of varlable Minimum Value Maximum Value Resolutioniformula
o Apply service brake 1 bit
10 No Reaction SpeclaliReserved Vaiues 0 Not allowed
1 Spare 1 Allowed
7.5.1.118 Q_LOOPDIR 7.5.1.123 Q_NVEMRRLS
Name Qualifier to indicate the direction of the loop Name Qualifier Emergency Brake Release
Description Indicates LOOP-reference direction in relation to EOLM direction Description Permission to release the emergency brake immediately if the condition why the system has triggered the
ki mergs ke interventi i ction) i t fulfill
Length of varlable Minimum Value Maximum Value Resolutioniformula ::y‘enr!-f::y CTohelsgped duieen pricy sk Ry et of s S £ *
1bi Note: The action to release the brakes (e.g.. by pressing a button) is a different issue and depends on the
SpeciallReserved Valuas 0 Opposite braking system
1 Same This variable is part of the National Values
Length of varfable Minimum Value MaxImum Value Resolutionlformula
7.5.1.119 Q_MEDIA
= 1 bit
Name Qualifier to indicate the type of media SpecialiReserved Values 0 Release only at standstill possible
Description Indicates whether it Is a balise telegram or a loop message 1 Immediate release possible
Length of variable Minimum Value Maximum Value Resolutioniformula
g 7.51.124 Q_NVSRBKTRG
1 bit
SpeclaliReserved Values 0 Balise Name Permission lo use service brake when braking to a target is supervised
1 Loop Description This variable is part of the National Values
5 Length of variable Minimum Value Maximum Value Resolutionlformula
7.5.1.120 Q_MPOSITION -
Name Qualifier for route kilometre direction. Speclal/Reserved Values 0 No
Description Qualifier to indicate the direction of counting of the geographical position route kilometre in relation to the 1 Yes
balise directionality.
Length of variable Minimum Vaiue Maximum Value Resolutioniformula 7.5.1.125 Q_ORIENTATION
1bit 0 1 Name Co-ordinate system assigned to a single balise group
SpeclallReserved Values 0 Opposite (counting downwards in nominal direction) Description The co-ordinate system is assigned by the RBC to a balise group reported by the on-board equipment as
® This document is the property of © This document is the property of
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LRBG. The information reverse/nominal (i.e., the assigned co-ordinate system) is given in relation to the
direction in which the balise has been passed when reading it

Length of varlable Minimum Value Maximum Value Resolutioniformula

1 bit

SpeciallReserved Values 0 The balise group has been passed by the train in reverse direction
1 The balise group has been passed by the train in nominal direction

7.5.1.126 Q_OVERLAP

Name Qualifier to tell whether there is an overlap
Description This variable is set to 1 If either an overlap exists or a release speed has to be specified
Length of variable Minimum Value Maximum Value Resolutionlformula
1 bit
SpeclaliReserved Valuas 0 No overlap information
1 Overiap information to follow
7.5.1.127 Q_RBC
Name Qualifier for communication session order
Description
Length of variable Minimum Value Maximum Value Resofutfon!fc;nnura
1 bit
SpeclalliReserved Values 0 Terminate communication session
1 Establish communication session
7.5.1.128 Q_RIU
Name Qualifier for communication session order
Description
Length of varlable Minimum Value Maximum Value Resolutionlformula
1 bit
SpecilaliReserved Values 0 Terminate communication session
1 Establish communication session

7.5.1.129 Q_SCALE

Name Qualifier for the distance scale.

Description Qualifier o indicate the same scale used for describing all distances inside the packet that contains
Q_SCALE.

Length of I Value Maximum Value Resolutloniformula

2 bits

SpecialiReserved Values 0 10 cm scale
1 1 m scale
2 10 m scale
3 Spare

7.5.1.130 Q_SECTIONTIMER

[ name Qualifir to indicale whether there is a Section Time Out related to the section i
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Description
Length of varlable Minimum Value Maximum Value Resolutioniformula
1 bit
SpeciallReserved Values 0 No Section Timer information
1 Section Timer information to follow

7.5.1.131 Q_SLEEPSESSION

Name Session management for sleeping equipment
Description Order for a Sleeping onboard equipment to consider or not the “session management” information
Length of varlable Minimum Value Maximum Value Resolutioniformula
1 bit
SpeciallReserved Values 0 Ignore session management information
1 Consider session management information

7.5.1.132 Q_SRSTO

P

Name “Stop if in Staff Responsible” information
Description Specifies whether an onboard equipment in staff responsible has to stop or not
Length of varlable Minimum Value Maximum Value Resolutioniformula
1 bit
SpeciallResarved Values 0 Stop if in SR mode

1 Go if in SR mode

7.5.1.133 Q_SSCODE

Name Spread Spectrum Code for Euroloop
Description Specifies the code required to receive telegrams from a specific Euroloop installation.
Length of varlable Minimum Value Maximum Valua Resolutionfformula
4 bits. 0 15
SpeciallReserved Values 15 Code reserved for test purposes
751134 Q_STATUS
Name status of SoM position report
Descriptlon It provides the status of the position report
Length of variable Minimum Value Maximum Value Resolutlonlformula
2 bits
SpecialiReserved Values 00 Invalid

01 Valid

10 Unknown

11 spare
7.5.1.135 Q_SUITABILITY
Name Type of route suitability data
Description
Length of variabli Value Maximum Value Resolutioniformula
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2 bits | 7.5.1.140 Q_TRACKDEL
SpeclaliReserved Values 00 Loading gauge profile Name Track description deleted.
o Max axle load Description Qualifier to indicate whether the onboard has deleted (for any reason) track description or not.
10 Traction power Length of varlable Minimum Value Maximum Value Resolutioniformula
" Spare 1 bit
7.5.1.136 Q_TEXT (Values to be assigned according to 7.3.1.3) SpectaliReserved Values | 0 Notrack destription deleted
1 Track description deleted
Name Fixed message to be displayed.
Description Q_TEXT Is a pointer fo select a fixed text message from the defined table. The language selected by the 7.51.141 Q_TRACKINIT
driver for the MMI shall be used additonally as a qualifier to choose the appropriate language table.
Name Qualifier for resuming the initial states of the related track description of the packet.
Length of varfable Minimum Value Maximum Value Resolutionformula
; Description
8 bits 0 255
Length of variable Minimum Value Maximum Value Resolutioniformula
SpeclallReserved Values
1 bit
7.5.1.137 Q_TEXTCLASS SpeclallRoserved Values | 0 No initial stales to be resumed, profile to follow
Name Class of message to be displayed. 1 Empty profile, initial states to be resumed
Description Q_TEXTCLASS specifies the class of the text message included in the same packet (either plain or fixed 75.1.142 Q UPDOWN
message) R T A !
Length of bl Value Maximum Value Resolutlonifermula Name Balise telegram transmission direction
2 bits Description It defines the direction of the information in the balise telegram
SpeclallReserved Valuas 00 Auxiliary Information Length of varlable Minimum Value Maximum Value Resolutioniformula
o Important Information 1 bit
10 Spare SpeclallReserved Values Q Down link telegram
1 Spare 1 Up link telegram
7.5.1.138 Q_TEXTCONFIRM 7.5.1.143 T_CYCLOC
Name Qualifies the need / reaction of text confirmation Name Time Interval between two location reports sent by the train
Description Description The train must send its location every T_CYCLOC
Length of variable Minimum Value MaxImum Value Resolutionlformula Length of varlable Minimum Value MaxIimum Value Resolutioniformula
2 bits 8 bits 0 seconds 254s 1s
Speclal/Reserved Values 00 No confirmation required SpeciallReserved Values 255 o
01 tinue di il confi
i o b 7.5.1.144 T_CYCRQST
10 Apply service brake if not confirmed when end conditions reached
" Spare Name Time between two cyclic requests for a movement authority
Description When the train asks for a movement authority request, it will repeat its request every T_CYCRQST seconds
7.5.1.139 Q_TEXTDISPLAY until it receives a new MA
y e Length of variable Minimum Value Maximum Value Resolutioniformula
Name Qualifier for the combination of text message conditions
| 8 bits 0 seconds 254 s 1s
Description Q_TEXTDISPLAY defines whether the star/end conditions for text message are to be combined or not
SpeciallReserved Values 0 Leads to continuous request
Length of variable Minimum Value Maximum Value Resolutioniformula
255 No repetition
1 bit
SpecialiReserved Values 0 No, display as soon as / until one of the conditions is fulfiled 7.5.1.145 T_ENDTIMER
1 Yes, display as soon as / untl all conditions are fulfiled Name Validity time for the End section in the MA
Description Time for which the End section is valid measured from the moment the train reaches the location defined by
D_ENDTIMERSTARTLOC.
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Length of variable

Minimum Value MaxIimum Value Resolutioniformula

10 bits

0 1022 1s

SpecialiReserved Values

1023 =

7.5.1.146 T_LOA

Name Validity time for the target speedat the LOA

Description Time for which the target speed is valid measured from the moment information is received
Length of varlable Minimum Value Maximum Value Resolutioniformula
10 bits 0 1022 is
Speclal/Reserved Values 1023 o

7.5.1.147 T_MAR

Name Time before reaching indication limit for the EOA/LOA

Desecription

Length of variable Minimum Value Maximum Value Resolutloniformula
8 bits ] 254 1s
SpeclallReserved Values 255 Not relevant

7.5.1.148 T_NVCONTACT

Name Maximal time without new "safe” message.
Description If no “safe” message has been received from the frack for more than T_NVCONTACT seconds, an
appropriate action according to M_NVCONTACT must be friggered.
This variable is part of the National Values
Length of varlable Minimum Value Maximum Value Resolutioniformula
8 bits 0s 254s 1s
SpecialiReserved Values 11111111 T_NVCONTACT = .
7.5.1.149 T_NVOVTRP
Name Maximum time for overriding the train trip
Description This variable is part of the National Values
Length of varlable Minimum Value Maximum Value Resoiution/formula
8 bits 0s 255s 1s
SpecialiReserved Values

75.1.150 T_OL

Name Overlap validity time

Description The time span the train can expect the overlap o be available, measured from the moment the train reaches
the location defined by D_STARTOL.

Length of varlable Minimum Value Maximum Value Resolutioniformula

10 bits 0 1022s 1s

SpecialiReserved Values 1023 oo

7.5.1.151 T_SECTIONTIMER

[ nama [ Validty sme of a section n the MA |
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Description Time for which the section is valid.

Length of varlable Minimum Value Maximum Vaiue Resolutloniformula
10 bits 0 1022 1s
SpecialiReserved Values 1023 oa

7.5.1.152 T_TEXTDISPLAY

Name Time until when a text shall be displayed

Description

Length of variable Minimum Value MaxImum Value Resolutlonlformula
10 bits ] 1022s 1s
SpecialiReserved Values 1023 Display of text not limited by time.

7.5.1.153 T_TIMEOUTRQST

Name Time before any section imer expires

Description

Langth of varlable Minimum Value MaxIimum Value Resolutioniformula
10 bits 0 1022 1s
SpeciallReserved Values 1023 Not relevant

7.5.1.154 T_TRAIN

Name Trainbome clock

Description Time, according fo trainbore clock, at which message is sent

Length of varlable Minimum Value Maximum Value Resolutioniformula
32 bits 0 42949672.94 s 10ms
SpeciaiiReserved Values 4294967295 Unknown

7.5.1.155 V_AXLELOAD

Name Speed restriction related to axleload

Description

Length of variabl i Value MaxImum Value Resolutloniformula
7 bits 0 kmvh 600 kmvh 5 km/h
SpeclaliReserved Values 121 127 Spare

7.5.1.156 V_DIFF

Name Absolute Positive Speed associated to a train category.

Description

Length of variable Minimum Value Maximum Value Resolutioniformula
7 bits 0 km'h 600 kmvh 5 km/h
SpecialiReserved Values 121-127 Spare

7.51.157 V_LOA

Name Permitted speed at the limit of authority
Description
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ALCATEL * ALSTOM * ANSALDO SIGNAL * BOMBARDIER * INVENSYS RAIL * SIEMENS
SUBSET-026-7 System Requirements Specification Page 62/66
222 Chapter 7

ERTMS/ETCS language




ALCATEL * ALSTOM * ANSALDO SIGNAL * BOMBARDIER * INVENSYS RAIL * SIEMENS ALCATEL * ALSTOM * ANSALDO SIGNAL * BOMBARDIER * INVENSYS RAIL * SIEMENS

Length of variable Minimum Value Maximum Value Resolutioniformula Description This variable is part of the National Values
7 bits 0knvh 600 km/h 5 kmh Length of varlable Minimum Value MaxIimum Value Resolutioniformula
SpecialiReserved Values 121127 Spare 7 bits 0 km/h 600kmvh 5 km/h
7.5.1.158 V_MAIN SpeciallReserved Values 121-127 Spare
Name Signalling related speed restriction 7.5.1.164 V_NVREL
Description Name Release Speed (permitted) speed limit
Length of variable Minimum Value Maximum Value Resolutionlformula Description This variable is part of the National Values
7 bits 0kmh 600 km/h 5 km/h Length of variable Minimum Value Maximum Value Resolutlon/formula
SpeclallReserved Values 121-127 Spare 7 bits 0 km/h 600 krvh 5 km/h
V_MAIN = 0 means “trip order” SpeclallReserved Values 121-127 Spare
7.5.1.159 V_MAMODE | 7.5.1.165 V_NVSHUNT
Name Required mode related speed Name Shunting mode (permitted) speed limit
Description Description This variable is part of the National Values
Length of variable Minimum Value Maximum Value Resolutionformula Length of varlable Minimum Value Maximum Value Resolutioniformula
7 bits 0 600 kmh 5 kmh 7 bits 0 km/h 600 kmvh 5 kmvh
SpecialiReserved Values 121-126 Spare SpeciaiiReserved Values 121127 Spare
127 e the | lue of the i de
st b nefionst spac val el I IR i 7.5.1.166 V_NVSTFF
7.5.1.160 V—MAXTRA1N Name Staff Responsible mode (permitted) speed limit
Name Maximum permitted train speed. Description This variable is part of the National Values
Description Maximum permitted speed for the train, taking into account the maximum speed of every vehicle contained in Length of variable Minimum Value MaxImum Value Resolutioniformula
the trai L
iddealhi 7 bits 0kmh 600 kmvh 5 kmvh
Length of variable Minimum Value Maximum Value Resolution/formula
SpecialiReserved Values 121127 Spare
7 bits 0 600 km/h 5 km/
SpecialiReserved Values 121-127 Spare 7.5.1.167 V_NVUNFIT
7.5.1.161 V_WNVALLOWOVTRP Name Unfitted mode (permitted) speed limit
- Description This variable is part of the National Values
Name Maximum speed limit allowing the driver to select the “override EOA™ function
Length of varlable Minimum Value Maximum Value Resolutioniformula
Description This variable is part of the National Values
2 P2 7 bits 0kmh 800 krvh 5 kmh
Length of varlable Minlmum Value Maximum Value Resolutioniformula
SpeciallReserved Values 121127 Spare
7 bits 0 km/h 600km/h 5 km/h
SpecialiReserved Values 121 -127 Spare 7.5.1.168 V*RELEAS EDP
7.5.1.162 V_NVON SIGHT Name Release speed associated with the danger point
Description
N ight permitted) speed limil
ome On Skt rrode | L] s Length of variable Minimum Value Maximum Value Resolutioniformula
Description This variable is part of the National Val
escrip! i iable is part of the Na alues 7 bits 0 kmh 600 km/h 5 kmv/h
Length of bk Minlm I Maximum Val; Resolutlonifc )
g veriaie om,elue MG ohiiontonmi SpecialiReserved Values 1214125 Spare
7 bits 0 km/h 600 km/h 5 km/h
126 Use onboard calculated release speed
SpeclallReserved Values 121127 Spare :
127 Use national value
7.5.1.163 V_NVSUPOVTRP
[ name [ Permited speed it fo be supervised when the overide EOA” functon s actve |
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Length of varlable

Minimum Value

MaxImum Value

Resolutionlformula

8 bits

SpeclallResarved Values

Name Release speed associated with the overlap
Description
Length of varfable Minlmum Value MaxImum Value Resolutionfformula
7 bits 0 krvh 600 kmvh 5 km/h
SpeclaliReserved Values 121125 Spare

126 Use onboard calculated release speed

127 Use national value
7.5.1.170 V_REVERSE
Name Maximum speed in RV mode
Description
Length of varlable Minimum Value Maximum Value Resolutloniformula
7 bits 0 kmvh 600 km/h 5 km/h
SpeclaliReserved Values 121-127 Spare
751171 V_STATIC
Name Static speed profile
Description Static speed profile speed after discontinuity (k).
Length of variable Minimum Value Maximum Value Resolutionfformufa
7 bits 0 600 km/h 5kmh
SpeciallReserved Values 121-126 Spare

127 Non numerical value telling that the static speed profile description ends at

D_STATIC(n)

7.5.1.172 V_TRAIN
Name Actual Train speed
Description
Length of variable Minimum Value Maximum Value Resolutioniformula
7 bits 0 600 km/h 5 kmmh
SpeclaliReserved Values 121-126 Spare

127 Speed unknown.
751173 V_TSR
Name Permitted speed for the temporary speed restriction
Description
Length of varlable Minimum Value Maximum Value Resolutionfformula
7 bits 0kmvh 600 kmvh _ |5kmn
SpecialiReserved Values 121-127 Spare
751174 X_TEXT
Name Text String Element
Description Text stings are used Io transmit plain fext messages. Each element of a text sting contains a single

character encoded as 1SO 8858-1, also known as Latin Alphabet #1.
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8.3 Introduction

8.3.1Scope and Purpose

8.3.1.1 This chapter defines the format and content of messages necessary for
ERTMS/ETCS Class 1 functions.

8.3.1.2 Concemning the transmission media, this chapter does not cover considerations such
as medium-specific use constraints (ex. distance between track-circuit and balise...),
as well as functions (ex. detection of balise reference, time and location stamp,
identifying type of receiving balise, Key Management, Releasing/maintaining a radio
connection...) and performance of the transmission media.

8.3.2 Definitions

8.3.21 Transmission media considered hereafter are standard ERTMS/ETCS transmission
media used for Class 1 (Eurobalise, Euroradio and Euroloop).

8.3.22 A message includes user data (application level) and protocol data (depending on the
transmission medium).

8.3.23 A Eurobalise message is the information sent by a balise group (i.e. the message is
composed of one or several telegrams, each telegram is transmitted by a Eurobalise).
A Eurobalise telegram contains one header and an identified and coherent set of
Packets.

8324 A Euroradio message contains one header and an identified and coherent set of
variables (if needed) and Packets.

8.3.25 A Euroloop message contains one header and an identified and coherent set of
Packets.
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8.4 Rules

8.4.1 Common Rules

8.4.1.1 A message (Euroradio/Euroloop) or telegram (Eurobalise) shall be composed of
1. One Header,
2. When needed, a predefined set of variables (only for Radio),
3. When needed, a predefined set of Packets (only for Radio),
4. Optional Packets as needed by application.

8.4.1.2 The fransmission order shall respect the order of data elements listed in the message
format (from top to bottom).

8.41.3  The behaviour of the receiver shall not depend on the sequence of the Packets given
by the message.

8.41.3.1 Exception for Infill information: The locations given in the packets following packet 136
(Infill Location Reference) shall be referred to the balise group indicated in such
packet.

8.4.1.3.2 Note: orientations are in any case always referred to the directionality of balise group
(balise transmission), directionality of loop (Euroloop transmission) or directionality of
LRBG (radio transmission).

8.4.1.4 It shall be forbidden to send more instances of the same packets type for the same
direction in the same message.

8.4.1.41 Exception 1: A message can contain several packets 44 (Data used by applications
outside the ERTMS/ETCS system).

8.4.1.4.2 Exception 2: A message can contain several packets 65 (Temporary Speed
Restriction). The identities of the corresponding temporary speed restrictions (variable
NID_TSR) transmitted in the same message shall be different.
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8.4.2Rules for Eurobalise telegrams

8.4.2.1 The format of the telegram to be transmitted by each balise is as follows:
General Format of Balise Telegram
Field No. VARIABLE Length ( bits) Remarks
1 Q_UPDOWN 1 Defines the direction of the information:
Down-link telegram (train to track) (0)
Up-link telegram (track to train) (1)

2 M_VERSION 7 Version of the ERTMS/ETCS language.

3 Q_MEDIA 1 Defines the type of media: Balise (0)

4 N_PIG 3 Pasition in the group. Defines the posilion of the balise in
the balise group.

5 N_TOTAL 3 Total number of balises in the balise group

6 M_DUP 2 Used to indicate whether the information of the balise is a
duplicate of the balise before or after this one.

7 M_MCOUNT 8 Telegram counter (M_MCOUNT) - 8 bits. To enable
detection of a change of balise group message during
passage of the balise group.

NID_C 10 Country or region.
NID_BG 14 Identity of the balise group.

10 Q_LINK 1 Marks the balise group as linked (Q_LINK = 1) or unlinked
(Q_LINK = 0)

Information Variable This information is composed according lo the rules
applicable for packets.

Number of bits in balise header: 50

8.4.22 The user information transmitted by a balise shall contain complete packets, i.e.
splitting a packet between two balises is forbidden.
8.4.2.3 The telegram ends with packet 255 “End of Information”.
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8.4.3Rules for Euroloop messages

8.4.3.1 The format of the message to be transmitted by each loop is as follows:
General Format of Loop Message
Field No. VARIABLE Length ( bits) Remarks
1 Q_UPDOWN 1 Defines the direction of the information:
Down-link message (lrain to track) (0)
Up-link message (track to train) (1)
2 M_VERSION 7 Version of the ERTMS/ETCS language.
3 Q_MEDIA 1 Defines the type of media: Loop (1)
4 NID_C 10 Country or region.
5 NID_LOOP 14 Identity of Euroloop.
Information Variable This information is composed according to the rules
applicable for packels.

Number of bits in loop header: 33

8.43.2 The message ends with packet 255 “End of Information™.
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8.4.4Rules for Euroradio messages

8.4.4.1 The message identifier shall be unique (variable NID_MESSAGE).
8442 Each message shall precise the length in bytes (variable L_MESSAGE).

8.4.421 If the computed length of the message is not equal to the length given by
L_MESSAGE, the entire message shall be rejected.

8.4.4.3 The messages shall be composed of predefined variables and packets.

8.4.4.4 For some messages, it shall be possible to add optional packets at the end of the
message.

84.4.41 The track to train messages possibly including optional packets are listed hereafter:

Track to Train message Mess. ID | Optional packets

SR Authorisation 2 63

Movement Authority 3 21, 27, 49, 80, plus common optional packets
Request To Shorten MA 9 21, 27, 80, plus common optional packets
General Message 24 21, 27, plus common optional packets

SH authorised 28 49, plus common optional packets

MA with Shifted Location Reference |33 21, 27, 80, plus common optional packets
In-Fill MA 37 21, 27, 80, plus common optional packets

Common optional packets
3,5, 39, 51, 41, 42, 44, 57, 58, 65, 66, 68, 70, 71, 72, 76, 79, 131, 135, 139, 140

8.4.4.42 The train to track message 136 (Train Position Report) and 157 (SoM Position Report)
may optionally include the following packets:

a) Packet 4 (Error Reporting),
b) Packet 44 (Data used by applications outside the ERTMS/ETCS system).

8.4.44.3 The train to track message 159 (Session Established) may optionally include the
following packets:

a) Packet 3 (Onboard Telephone Numbers).
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8445 If needed to obtain an integer number of bytes, padding shall be added at the end of

the message.
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8446 Standard format of a radio message from track to train :

8.4.46.1 Format:

Field VARIABLE Remarks
No.
1 NID_MESSAGE Message Identification Number
2 L_MESSAGE Message length including everything (fields 1 to padding).
3 T_TRAIN Time Stamp from RBC (see chapter 3 - Data Consistency).
4 M_ACK Indicates whether the message must be acknowledged (or not) by
the on-board equipment (message n° 146).
5 NID_LRBG Identification Number of LRBG.
variables as If needed for this message. Used when sending variables which

required by are not included in a packet.
NID_MESSAGE

packets as required | If needed for this message.
by NID_MESSAGE

Optional packets | Refer to section 8.4.4.4 of this document.

Padding If required.

8.4.46.2 Note: In section 8.7 giving the contents of the messages, the padding information is
intentionally omitted.

8.4.4.7 Standard format of a radio message from train to track:

8.4471 Format:
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VARIABLE Remarks

NID_MESSAGE | Message Identification Number

L_MESSAGE Message length including everything (field 1 to padding).
T_TRAIN Time Stamp from Train (see chapter 3 - Dala Consistency).
NID_ENGINE Identity of the train.
variables as If needed for this message. Used when sending variables which
required by are not included in a packet.
NID_MESSAGE
PacketOor1 Train-to-track packet type O — Posilion report, or packet type 1 -

Position report based on two balise groups. Not included in
messages 146, 154, 155, 156 and 159.

Other Packets as | (only for message 129)
required by
NID_MESSAGE

Optional packets

Padding If required.

8.4.4.7.2 Exception: The position report (packet 0 or packet 1) shall not be included in the

following messages:

a) Message 146 (Acknowledgement),

b) Message 154 (No compatible version),

c) Message 155 (Initiation of a communication session),

d) Message 156 (Termination of a communication session),
e) Intentionally deleted

f) Message 159 (Session Established).

8.4.4.7.3 Note: In section 8.6 giving the contents of the messages, the padding information is

intentionally omitted.
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8.5 List of radio Messages

8.5.1Introduction

85.1.1 This section identifies the radio messages with corresponding Message Identifier
(“Mes. 1d.") and Message Name. It also gives a list of the version-invariant messages.

8.5.1.2 “Type" defines whether message is to be send with normal priority (N) or on the high
priority channel (E), as defined in Euroradio specifications.

8.5.2Train to Track radio messages

Mes. Id. |Message Name Type Invariant
129 Validated Train Data N No
130 Request for Shunting N No
132 MA Request N No
136 Train Position Report N No
137 Request to shorten MA is granted N No
138 Request to shorten MA is rejected N No
146 Acknowledgement N No
147 Acknowledgement of Emergency Stop N No
149 Track Ahead Free Granted N No
150 End of Mission N No
153 Radio in-fill request N No
154 No compatible version N Yes
155 Initiation of a communication session N Yes
156 Termination of a communication session N Yes
157 SoM Position Report N No
159 Session Established N No
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8.5.3 Track to Train radio messages

Mes. Id. |Message Name Type Invariant
2 SR Authorisation N No
3 Movement Authority N No
6 Recognition of exit from TRIP mode N No
8 Acknowledgement of Train Data N No
9 Request to Shorten MA N No
15 Conditional Emergency Stop E No
16 Unconditional Emergency Stop E No
18 Revocation of Emergency Stop N No
24 General message N No
27 SH Refused N No
28 SH Authorised N No
33 MA with Shifted Location Reference N No
34 Track Ahead Free Request N No
37 In-fill MA N No
40 Train Rejected N No
32 Configuration Determination N Yes
38 Initiation of a communication session N Yes
39 Acknowledgement  of  termination of a|N Yes
communication session

41 Train Accepted N No
43 SoM position report confirmed by RBC N No
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8.6 Definition of Radio Messages from Train to Track

8.6.1 Message 129: Validated Train Data

Field VARIABLE/ Remarks

No. PACKET

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 NID_ENGINE

5 Packet 0 or 1

6 Train data Train - track packet type 11.

8.6.2Message 130: Request for Shunting

Field VARIABLE/ Remarks
No. PACKET

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 NID_ENGINE

5 Packet0 or 1

8.6.3Message 132: MA Request

Field VARIABLE/ Remarks
No. PACKET

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 NID_ENGINE

5 Q_TRACKDEL

6 Packet 0 or 1
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8.6.4Message 136: Train Position Report

Field VARIABLE/ Remarks
No. PACKET

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 NID_ENGINE

5 PacketQor1

6 Optional packels

8.6.5Message 137: Request to Shorten MA is granted

Field VARIABLE/ Remarks

No. PACKET

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 NID_ENGINE

5 T_TRAIN Time stamp contained in the request.
6 Packet O or 1

8.6.6 Message 138: Request to Shorten MA is rejected

Field VARIABLE/ Remarks

No. PACKET

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 NID_ENGINE

5 T_TRAIN Time stamp contained in the request.
6 Packet 0 or 1
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8.6.7 Message 146: Acknowledgement

Field VARIABLE Remarks

No.

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 NID_ENGINE

5 T_TRAIN Time stamp contained in the message that is acknowledged.

8.6.8Message 147: Acknowledgement of Emergency Stop

ALCATEL * ALSTOM * ANSALDO SIGNAL * BOMBARDIER * INVENSYS RAIL * SIEMENS

8.6.10  Message 150: End of Mission

Field VARIABLE/ Remarks
No. PACKET

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 NID_ENGINE

5 Packet Oor1

8.6.11 Message 153: Radio in-fill request

Field VARIABLE Remarks

No.

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 NID_ENGINE

5 NID_EM Identification Number of the acknowledged Emergency Message.

F) Q_EMERGENCYS Qualifier to indicate whether the train has overpassed the emergency stop location or not
TOP when receiving an emergency stop message

7 Packet 0 or 1

8.6.9Message 149: Track Ahead Free Granted

Field VARIABLE/ Remarks
No. PACKET

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 NID_ENGINE

5 Packet 0 or 1
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Field VARIABLE Remarks

No.

1 NID_TELEGRAM

2 L_TELEGRAM

3 T_TRAIN

4 NID_ENGINE

5 NID_C identity of the country of the “target” main balise group
6 NID_BG identity of the “target” main balise group

7 Q_INFILL start, end of in-fill

8 Packet Oor 1
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8.6.12 Message 154: No compatible version

Field VARIABLE/ Remarks
No. PACKET

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 NID_ENGINE

8.6.13 Message 155: Initiation of a communication session

Field VARIABLE/ Remarks
No. PACKET

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 NID_ENGINE

8.6.14 Message 156: Termination of a communication session

Field VARIABLE/ Remarks
No. PACKET

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 NID_ENGINE

8.6.15 Message 157: SoM Position Report

Field VARIABLE/ Remarks
No. PACKET

1 NID_MESSAGE

2 L_MESSAGE
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3 T_TRAIN
4 NID_ENGINE
5 Q_STATUS
6 Packet 0 or 1
7 Optional packets
8.6.16  Intentionally deleted
8.6.17 Message 159: Session established
Field VARIABLE/ Remarks
No. PACKET
1 NID_MESSAGE
2 L_MESSAGE
3 T_TRAIN
4 NID_ENGINE
5 Optional Packet
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8.7 Definition of Radio Messages from Track to Train

8.7.1Message 2: SR Authorisation

Field VARIABLE Remarks
No.

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 M_ACK

5 NID_LRBG

6 Q_SCALE

7 D_SR

8 Optional packets

8.7.2Message 3: Movement Authority

Field VARIABLE Remarks
No.
1 NID_MESSAGE
2 L_MESSAGE
3 T_TRAIN
4 M_ACK
5 NID_LRBG
6 Level 2/3 Packet 15
Movement
Authority
7 Optional packets
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8.7.3Message 6: Recognition of exit from TRIP mode

Field VARIABLE Remarks
No.

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 M_ACK

5 NID_LREG

8.7.4Message 8: Acknowledgement of Train Data

Field VARIABLE Remarks

No.

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 M_ACK

5 NID_LRBG

6 T_TRAIN Reference to received train dala message

® This document is the property of
ALCATEL * ALSTOM * ANSALDO SIGNAL * BOMBARDIER * INVENSYS RAIL * SIEMENS

SUBSET-026-8 System Requirements Specification Page 22/29
222 Chapter 8
Messages




ALGATEL * ALSTOM * ANSALDO SIGNAL * BOMBARDIER * INVENSYS RAIL * SIEMENS

8.7.5Message 9: Request to Shorten MA

Field VARIABLE Remarks
No.
1 NID_MESSAGE
2 L_MESSAGE
3 T_TRAIN
4 M_ACK
5 NID_LRBG
6 Level 2/3 Packet 15
Movement
Authority
7 Optional packets

8.7.6Message 15: Conditional Emergency Stop

Field VARIABLE Remarks

No.

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 M_ACK

5 NID_LRBG

6 NID_EM Identification Number of the Emergency Stop Message.
7 Q SCALE

8 Q_DIR

9 D_EMERGENCYSTOP | Distance between LRBG and the position reference to the emergency stop.
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8.7.7 Message 16: Unconditional Emergency Stop

Field VARIABLE Remarks

No.

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 M_ACK

5 NID_LRBG

8 NID_EM Identification Number of the Emergency Stop Message.

8.7.8 Message 18: Revocation of Emergency Stop

Field VARIABLE Remarks

No.

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 M_ACK

5 NID_LRBG

6 NID_EM Identification Number of the Emergency Stop Message.

8.7.9 Message 24: General message

Field VARIABLE Remarks
No.

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 M_ACK

5 NID_LRBG

6 Optional packets
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8.7.10 Message 27: SH Refused
Field VARIABLE Remarks
No.
1 NID_MESSAGE
2 L_MESSAGE
3 T_TRAIN
4 M_ACK
5 NID_LRBG
6 T_TRAIN Time stamp of the shunting request.
8.7.11 Message 28: SH Authorised
Field VARIABLE Remarks
No.
1 NID_MESSAGE
2 L_MESSAGE
3 T_TRAIN
4 M_ACK
5 NID_LRBG
6 T_TRAIN Time stamp of the shunting request.
7 Optional packets
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8.712  Message 32: Configuration Determination

Field VARIABLE Remarks

No.

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 M_ACK

5 NID_LRBG

6 M VERSION Version of the ERTMS/ETCS language.

8.7.13  Message 33: MA with Shifted Location Reference

Field VARIABLE Remarks
No.

1 NID_MESSAGE

L_MESSAGE

T_TRAIN

M_ACK

g & W N

NID_LRBG

Q_SCALE

D_REF Reference Distance

@~

Level 2/3 Packet 15
Movement
Authority

9 Optional packets
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8.7.14  Message 34: Track Ahead Free Request

Field VARIABLE Remarks
No.

1 NID_MESSAGE
2 L_MESSAGE
3 T_TRAIN

4 M_ACK

5 NID_LREG

6 Q_SCALE

7 QDR

8 D_TAFDISPLAY
9 L_TAFDISPLAY

8.7.15 Message 37: In-fill MA

Field VARIABLE Remarks

No.

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 M_ACK

5 NID_LRBG

6 Infill Location Packet 136
Reference

7 Level 1 Movement | Packet 12
Authority

8 Optional packets
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8.716  Message 38: Initiation of a communication session
Field VARIABLE Remarks
No.
1 NID_MESSAGE
2 L_MESSAGE
3 T_TRAIN (unknown)
4 M_ACK (yes)
5 NID_LRBG (unknown)
8.7.17  Message 39: Acknowledgement of termination of a communication
session
Field VARIABLE Remarks
No.
1 NID_MESSAGE
2 L MESSAGE
3 T_TRAIN
4 M_ACK (no)
5 NID_LRBG
8.7.18  Message 40: Train Rejected
Field VARIABLE Remarks
No.
1 NID_MESSAGE
2 L_MESSAGE
3 T_TRAIN
4 M_ACK
5 NID_LRBG
© This document is the property of
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8.7.19 Message 41: Train Accepted

Field VARIABLE Remarks
No.
1 NID_MESSAGE
2 L_MESSAGE
3 T_TRAIN
M_ACK
5 NID_LRBG
8.7.20 Intentionally deleted

8.7.21 Message 43: SoM position report confirmed by RBC

Field VARIABLE Remarks

No.

1 NID_MESSAGE

2 L_MESSAGE

3 T_TRAIN

4 M_ACK

5 NID_LRBG
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