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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRONIC RAILWAY EQUIPMENT -
TRAIN COMMUNICATION NETWORK (TCN) -

Part 2-7: Wireless Train Backbone (WLTB)
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data of a different Kind from that which Is normally published as an Iniernational Standard, for
example "state of the art".

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization_comp
national electrotechnical committees (IEC National Committees). The object of IEC, is|to pr
ernational co-operation on all questions concerning standardization in the electrical and electronic fielg

chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter{referred to as
blication(s)”). Their preparation is entrusted to technical committees; any IEC National €ommittee inte
the subject dealt with may participate in this preparatory work. International; “governmental and
vernmental organizations liaising with the IEC also participate in this preparation® IEC collaborates ¢
th the International Organization for Standardization (ISO) in accordance~with’ conditions determin
reement between the two organizations.

nsensus of opinion on the relevant subjects since each technical/committee has representation frd
erested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC N4
mmittees in that sense. While all reasonable efforts are made to ensure that the technical content g
blications is accurate, IEC cannot be held responsible for) the way in which they are used or fo
sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public
nsparently to the maximum extent possible in their” national and regional publications. Any diver
tween any IEC Publication and the corresponding‘national or regional publication shall be clearly indica
e latter.

C itself does not provide any attestation of<conformity. Independent certification bodies provide confi
sessment services and, in some areas, a@ccess to IEC marks of conformity. IEC is not responsible fg
rvices carried out by independent certification bodies.

users should ensure that they have the latest edition of this publication.

embers of its technical commitiees and IEC National Committees for any personal injury, property dama
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of the “publication, use of, or reliance upon, this IEC Publication or any othe
blications.

tention is drawn to the Normative references cited in this publication. Use of the referenced publicati
Hispensable for the correct application of this publication.

tention is dfawn to the possibility that some of the elements of this IEC Publication may be the subj
tent right§. IEC shall not be held responsible for identifying any or all such patent rights.

main_task of IEC technical committees is to prepare International Standards. Howev
nical’ committee may propose the publication of a technical report when it has collg

s end and in addition to other activities, IEC publishes International Standards, Technical SpecificTions,

rising
mote
s. To

“IEC
ested
non-
osely
bd by

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international

m all

tional
f IEC
I any

htions
jence
ted in

rmity
r any

liability shall attach to IEC ar.its directors, employees, servants or agents including individual experts and

ge or
) and
I IEC

ns is

bct of

er, a
cted

IEC TR 61375-2-7, which is a technical report, has been prepared by IEC tech
committee 9: Electrical equipment and systems for railways.

nical
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
9/1768/DTR 9/1797A/RVC

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A lis
Traif

The
the
relat

A bil

r

W

—

amended.

Communication Network (TCN), can be found on the IEC website.

committee has decided that the contents of this publication will remain unchanged
btability date indicated on the IEC web site under "http://webstore.iec.ch" in the
ed to the specific publication. At this date, the publication will be

bconfirmed,

ithdrawn,

bplaced by a revised edition, or

ngual version of this publication may be issued ata later date.

t of all parts of IEC 61375 series, under the general title Electronic railway equipmgnt —

until
data

IMR

that it contains colours which are considered to be useful for the cory
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erstanding of its contents. Users should therefore print this document usin
pur printer.
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INTRODUCTION

IEC TR 61375-2-7 has been prepared by IEC technical committee 9: Electrical equipment and
systems for railways, in the frame of the IEC 61375 series.

Considering that:

a) inauguration is not automatic;

b) some parameters are configured manually in the guided traction vehicle;

d) imauguration verification is manual and based on checking pressure in the train pipe;

IEC technical committee 9 decided to consider the result of the preparation work.not suifable
for Being an international standard within the IEC 61375 series, nevertheless deciddd to
publish the result of the work as a technical report which can offer to the reader the statiis of
the technology used for the implementation of a radio based train communication network



https://iecnorm.com/api/?name=d766122f46e521ea81af636e736fab6e

IEC TR 61375-2-7:2014 © |IEC 2014 -7-

ELECTRONIC RAILWAY EQUIPMENT -
TRAIN COMMUNICATION NETWORK (TCN) -

Part 2-7: Wireless Train Backbone (WLTB)

1 Scope

This| part of IEC 61375 describes the protocols stack of a radio based Wireless\.Jrain
Backbone which is used in distributed power freight trains. This part provides information on
the physical layer, the data link layer, the application layer and distributed power applicatipn.

The fautomatic inauguration of the radio based Wireless Train Backbone is,not’consider¢d in
this {echnical report.

2 Terms, definitions and abbreviations

For the purposes of this document, the following terms, definitions and abbreviations appl

=

2.1 Terms and definitions

2.1.1
application layer
uppdgr layer in the OSI model, interfacing directly~to the application

2.1.2
application process
element within a real open system which performs the information processing for a partigular
application

2.1.3
broadcast
nearly simultaneous trangmission of the same information to several destinations

2.1.4
bus
cominunication/medium which broadcasts the same information to all attached participants at
near]y the same time, allowing all devices to obtain the same sight of its state, at least for the
purppse ofarbitration

2.1.5
communication devices

devices connected to consist network or train backbone with the ability to source and sink
data.

2.1.6
composition
number and characteristics of the vehicles forming a train

21.7

configuration

definition of the topology of a network, the devices connected to it, their capabilities and the
traffic they produce; by extension, the operation of loading the devices with the configuration
information before going to regular operation
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2.1.8
consist
single vehicle or a group of vehicles which are not separated during normal operation

Note 1 to entry: A consist contains no, one or several consist networks.

21.9
consist network
communication network interconnecting communication devices in one consist

inauguration

operption executed in case of composition change, which gives all nodes of the
backlpbone their train backbone address, their orientation and_information about all n3
nodgs on the same backbone

2.1.13
leadjng traction vehicle
the traction vehicle at the extremity towards the operation direction

ical carrier of the signal: electrical wires, optical fibre, wireless, etc.

2.1.15
medjum access control
sub-|ayer of the data link layer,»which controls the access to the medium

2.1.16
mespage
datalitem transmittéd)in one or several packets

2.1.17

mulili-hop_relay communication

communijcation with each other through the relay function of the other devices for the de
not ghle’tdo communicate directly

train
med

ices

2.1.18
network address
address which identifies a communication device on network layer

21.19
network layer
layer in the OSI model responsible for routing between different busses

2.1.20

node

device on the train backbone, which may act as a gateway between train backbone
consist network

and
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21.21

operation direction
travelling direction for a train along railway line from one station to another station, normally
designated as two directions, i.e. up and down

2.1.22
operator
enterprise or organization which is operating trains

2.1.23

pac

t

unit |of a message (information, acknowledgement or control) transmitted by protocel
network or transport layer

2.1.24

gui
the t

2.1.2
train
data
vehi

2.1.2
tran
laye

2.1.2
wire

ed traction vehicle

of the OSI model responsible for end-to-end flow*Control and error recovery
7
ess train backbone

a wineless train communication network for connecting the vehicles of a train

on

L2

raction vehicles except the leading traction vehicle of the train

5

communication network

communication network for connecting programmable electronic equipment on-board rail
tles

6

sport layer

hsist

2.1.28

wire]ess train backbone node

devige connected to the wireless train backbone for connecting end devices or co
networks to the wireless trajn*backbone

2.2 | Abbreviations

CAN ControlArea Network

CN Consist Network

ECN Ethernet Consist Network

ETB Ethernet Train Backbone

GTV Guided Traction Vehicle

ISO International Standardization Organization
LTV Leading Traction Vehicle

MAC Medium Access Control

MVB Multi-function Vehicle Bus

OSl Open System Interconnect

PD Process Data

PDU Protocol Data Unit

TCP/IP Transport Control Protocol /Internet Protocol
UDP User Datagram Protocol

VCU Vehicle Control Unit
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VSW

WLTB
WLTBN
WNG

WNL
WTB

- 10 -

R Voltage Standing Wave Ratio

Wireless Train Backbone
Wireless Train Backbone Node
Wireless train backbone Node of Guided traction vehicle

IEC TR 61375-2-7:2014 © IEC 2014

Wireless train backbone Node of Leading traction vehicle

Wire Train Bus

3 Architecture

3.1 Framework of the train communication backbones
The [radio based WLTB is one of the several train backbones of the IEC 61375 series. WLTB
is uped for coupling the traction vehicles of a distributed power freight train. Figure 1

desg

Traction
brakes

diagnosis

Application Profile

Information transmission |

over WTB

"

WTB Inauguration

| Communication Profile

| ETB Inauguration |

Commands and status
transmission over WLTB

Manual Inauguration

WLTB Process Data

a 8
a a
© s ¢ %
5 8 :
o N g E
& g i 3
o i
o =
@ m
S = TCP/IP
P
WTB Data Link ETB Data Link
Layer Layer

WTB Physical Layer

ETB Physical Layer

The

Figure 1 — Framework of the Train Communication Backbones

WLTB Data Link
Layer

WLTB Physical
Layer

IEC 1253/14

message data and the WTB inauguration ére specified by IEC 61375-2-1 and the information

ribes the framework of the train communication backbones within the IEC'61375 serig¢s.

ata,

transmission over WTB is specified by UIC 556. The applications, in the field of traction,
brakes, diagnosis, are specified by a series of the UIC documents, such as UIC 647, UIC 541
and UIC 557, respectively.

The ETB is a wide bandwidth train backbone. The physical layer to the application layer of the
ETB, including the data link, IP, TCP, UDP and the ETB inauguration protocols are specified
by future IEC 61375-2-5. The communication profile, including the train real-time data
protocol, the universal recourse identity addressing and the safety communication are
specified in future IEC 61375-2-3. The detailed data for the control and status of a specific
device is specified by the application profile in future IEC 61375-2-4.

The following considerations apply:


https://iecnorm.com/api/?name=d766122f46e521ea81af636e736fab6e

IEC TR 61375-2-7:2014 © |IEC 2014 -1 -

e wiring along the freight cars is typically not available;

e retrofit of cables may be non-economic;

o total distance between the traction vehicles in the composition may exceed the maximum
transmission length of the WTB/ETB.

WLTB, which is based on the wireless communication between the traction vehicles, is a
proper solution for the transmission of the commands and status data is needed for the
distributed power train.

The WLTB is a radio based backbone for trains with distributed power traction.

The
inau

3.2

The

freig
throy
man

Figu
vehi

t%:‘lmmm mtﬁmm

protocols of the WLTB, including the physical layer, data link layer, the'“ms

Distributed power train compositions

distributed power freight train is composed of at least 2 traction vehicles and a numb
ht cars with the traction vehicles distributed among the train. Theirain pipe is conne
gh all the train and the communication between the different traction vehicles is use
hging the distributed power.

‘e 2 gives an example of the WLTB for a distributed power train composed of 3 tra
les.

o Vnotimid Sl

IEC 1254

Figure 2 - WLTB in a distributed power train composed of 3 traction vehicles

nual

guration and the data transmission over the WLTB are described in this technical-repgrt.

er of
cted
d for

Ction

In thie distributed power train, one traction vehicle in the train is selected as the LTV, others

are (
the ¢
and

3.3

The
in Fi

5TVs. The driver in the LTV<controls the traction and braking of the LTV by manipul
ontrol panel on the driver's desk. The GTVs receive commands from the LTV for tra
praking control and transmit their status to the LTV via the WLTB.

Communication)protocols of the WLTB nodes

OSI-ISO medel and the communication protocols of the WLTB node are skh
jure 3.

hting
Ction

own

Appiication tayer
Presentation Layer
Session Layer Application Layer
Transport Layer
Network Layer
Data Link Layer Radio Data Link Layer
Physical Layer Radio Physical Layer
OSI-ISO model Radio

IEC 1255/14

Figure 3 — OSI-ISO model and structure of WLTB communication protocols
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Comparing with the OSI-ISO model, the WLTB protocol stack includes the radio physical layer,
data link layer and application layer. The communication schedule, structure of PDUs, manual
inauguration and related dataset, and the process data transmission are within the application
layer.

4 Physical layer

4.1 General

The physical layer is based on the Chinese standard “Technical specification of the end of the
traill Wl't;l 800 fV;HL IdU'l'U dllu' i;lb‘ ilal'll oafc'iy [JI(:"al'allll bybi(:‘lll”, Wilibil bpcbificc the
mangagement of the end of the train by radio communication.

4.2 | Transmission power

The [transmission power of the radio is dependent on the distributed power application
requjrement and the local regulations. According to the distance between the neighbour
tractjon vehicles, the transmission power may be adjusted, providing that the v3glues
requested to obey the local regulations are not exceeded.

4.3 | Frequency

In ofder to avoid interference between different trains along the railway lines, the WLTB
nodgs provide several alternative radio frequencies. Table 1 lists the 8 channels|and
freqyencies used by WLTB. In case that the frequencies are conflicting with the regulations of
the fadio administration authority, the operator applies for alternative frequencies comgpliant
with jsuch regulations.

Table 1 — Channels and:frequencies of the radio

Channel number Frequency
MHz

1 822,237 5
822,737 5
823,237 5
823,737 5
867,237 5
867,737 5
868,237 5
868,737 5

0| N[O |0 | bW

4.4 Modulation

The modulation of the radio is continuous-phase frequency shift keying.

4.5 Antenna and feeder

In order to guarantee the communication performances, the specifications of the antenna and
feeder are shown in Table 2.
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Table 2 — Specifications of the antenna and feeder

Parameters Value
Frequency 815 MHz to 875 MHz

Gain of antenna >4 dB

Attenuation of the feeder <1,5dB
Impedance 50 Q
VSWR <1,5

Polarize of antenna Vertical
Maximum power 10w

5 Data link layer

There is no MAC layer in the radio based WLTB nodes. The communication schedule is

mangatory at the application layer in order to avoid the collision. The(transmission rate o
radiq is equal to or greater than 9 600 bps. The logical link control, ¢f-the radio based WL]
in agcordance with the Chinese standard “Technical Specification“of the end of the train
800 MHz radio and the train safety pre-alarm system”.

6 Application layer

6.1 Communication schedule
6.1.1 General

The | communication schedule is used _{o* manage the timing of sending, relaying
resppnding of frames, carrying command and status data, among the WLTBNs. Since
distgnces between the WLTBNs may-exceed the maximum transmission distance of the r
the WLTBNs support the multishop relay communication mode. In the multi-hop

comimunication mode, all the WWLTBN, including the WNL and the WNGs, have knowledg
each other.

WNGs relay commands_from the WNL and status of the GTVs in a sequence according t
WLTBN sequence numper. As shown in Figure 4, in a train composed of 4 traction veh
with|1 LTV and 3_&GTVs, WNL sends the command, and WNG 1 relays the comn
immediately after'receiving the command. WNG 2 will relay the command only after rece

f the
B is
with

and
the
hdio,
elay
e of

p the
icles
hand
ving

d by
VNG

WNG 3 will*respond with the status data immediately after receiving the command relayg
WNG .2/WNG 2 will relay the status of GTV 3 and the status data of itself towards WNL.
1 willretay-the—statosdataof- GV Sam arrc-the—status—dataoefitseltowards WAWNE
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6.1.2

WNL
WNL

repli

Flow chart of sending command by the WNL

IEC 1256/14

Figure 4 — Example of communication in a train/composed of 4 traction vehicles

sends command data to WNGs and checks the status data replies from the WNGs. If the
receives the replies from all WNGs within the specified time T, the procedu
finislhed. Otherwise, WNL sends the command data again. If WNL has not received the co
s from all WNGs after sending*the command data 3 times, WNL stops sending
command data. The flow chart of sending command data by WNL is shown in Figure 5.

e is
rrect
this
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Send command data <

Yes

Is Tpcup?

NO

All replies correct?

Update the status No

Retry times
>37?

End

IEC 1257/14

Figure 5 — Flow chart of sending command data by the WNL

6.1.3 Flow chart of receiving command data and status data by the WNGs

WNGs receive the command data from WNL. After receiving the command data from WNL or
WNGs closer to the WNL that relayed* the command data, WNG starts to procesq the
command data. Meanwhile, WNG receives the status data of LTV and the other GTVs| and
relays the status data towards WNLDL. The flow chart of receiving command data and sjatus
datalby WNGs is shown in Figure-6.
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WNG with node number m
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) 4

No
Need to relay?
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Relay immediately?
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Delay/ Receive the relayed
packet from WLTBN with
node number m-1

Relay <

Reply immediately ?

Yes|

Delay/Receive the reply from
the WLTBN with node
fiumber m+1

L Reply <

IEC 1258/14

Figure' 6 — Flow chart of the GTV

6.1.4 Addressing

The [purpose of WLTB«node address is to identify the destination of PDUs. The addregs is
composed of the following 2 segments as shown in Table 3.

Table 3 — Segments of the address for the WLTB node

Segments Size Description

1 1 Byte Nation code

2 2 Dot Soriol b
z T DYteS woerarT o e—0

NOTE For the nation code, refer to Annex A.

The WLTB node address of the LTV is also the train address of the distributed power freight
trains.

6.2 PDU

The structure of a PDU is defined in Figure 7, the parameters description is reported
in Table 4.
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0 78 15 | 16 23 | 24 31]
LifeSign RelayFlag1 RelayFlag2 Reserved j;
NationCode SerialNumber ~
[o2)
UserDataset N
IEC 1259/14
Figure 7 — Structure of PDU
Table 4 — PDU for the inauguration
Offdet Parameter Description . O\ Size (Byte)
0 LifeSign From 0 to 255 cyclically 1
Relay flag byte 1 for relaying PDUS§ from LTV towards 1
1 RelayFlag1 GTVs. Bit 0 relaying from GTV. 4, Bit 1 relaying from
GTV 2...Bit 6 relaying from GV 7, bit 7 reserved.
Relay flag byte 2 for relaying PDUs from GTVs 1
2 RelavFlaq2 towards LTV. Bit O relaying from GTV 1, Bit 1
yriag relaying from GTV 2.:Bit 6 relaying from GTV 7, bit 7
reserved.
3 Reserved - 1
Nation code of traction vehicle, combined with serial 1
4 NationCode numberto form the universal unique traction vehicle
number, refer to Annex A.
Serial number for the traction vehicle designated by 3
5 SerialNumber the manufacture, combined with nation code to form
the universal unique traction vehicle number
User data. 224

The length of the user data set is variable. The length
for one traction vehicle is 32 bytes. In the case of a

6 UserDataset train composed of an LTV and m (m is from 1 to 7)
GTVs, the WNG with sequence number n (n is from 1
to m) replies status with the length of the user data
set 32 . (m n) 32 h\J/h:n:

6.3 Network security
The security mechanism for the radio based WLTB is based on the dynamic key management
method.

7 WLTB inauguration

71 General

Unlike ETB, WLTB is unable to perform the automatic identification of the neighbouring nodes;
consequently WLTB needs to be inaugurated manually.
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The parameters required for the inauguration are manually inputted into all the WLTB nodes,
installed in the traction vehicles of the train. The procedure of inauguration info check,
including data exchange and verification among the LTV and GTVSs, is started by the driver in
the LTV. The train pipe pressure is tested and the inauguration is verified during the
inauguration test and completion procedures.

7.2 Parameters
The following parameters are inputted into the WNGs:

e Nation code of the traction vehicle;

e Jerial number of the traction vehicle;

Hlag of the selection as WNG;

o Distance(in m) between GTV and the nearest traction vehicle towards LTV;
Sequence number of the WNG;

otal number of the traction vehicles in the distributed power train;

ation code of LTV,

T
e (peration direction of the train, in order to select the radio channel@and frequency;
N
Yerial number of LTV.

The following parameters are inputted into WNL:

e Nation code of LTV;

e Jerial number of LTV,

Hlag of the selection as WNL;

¢ Distances (in m) between neighbouring:traction vehicles of the train;
Sequence number of each WNG;

otal number of the traction vehicles of the train;

T
e Tlrain operation direction (up.or down);
Nation code of each GTY;

qg

erial number of each GTV.
7.3 Procedure

Figufre 8 shows.the procedure of inauguration of the WLTB.



https://iecnorm.com/api/?name=d766122f46e521ea81af636e736fab6e

IEC TR 61375-2-7:2014 © |IEC 2014 -19 -

< Start >

Inauguration info
check successful?

No Inauguration
¢ [¢]

The
of th

a)

QA O == =

b)

e ]

—~ (n Q) = Q)

Whe|
GTV

7.4

testsuccessut?

No

Inauguration completion
successful?

IEC 1260/14

Figure 8 — Procedure of inauguration

driver of the LTV starts the inauguration after the-parameters are inputted. The proce
e inauguration includes the following 3 steps:

hauguration info check. WNL sends théxinauguration info check request PDU t
VNGs. WNGs respond sending an inagguration info check reply PDU to WNL.

nd Table 7.

hauguration info test. WNL sends the inauguration info test request PDU to all W
fter the success of the inauguctation info checking procedure. WNGs respond sendin
nauguration info test reply RDU to WNL. The user dataset in PDU within this proce
re specified in Table 8 and-Table 9.

hauguration completion. The WNL sends the inauguration completion request PD
I WNGs after the'\'success of the inauguration info test procedure. WNGs res
ending an inauguration completion reply PDU to WNL. The user dataset in PDU W
his procedure are specified in Table 10 and Table 11.

h the abodye' procedures are successfully completed, the inauguration is finished
5 are controlled by LTV.

User Dataset

dure

p all
The

etailed user dataset in the PDU within\this procedure are specified in Table 5, Table 6

NGs
g an
dure

U to
bond
ithin

and

7.4.1

InauginfoCheckRequest1

InauglnfoCheckRequest1 user dataset is shown in Table 5.


https://iecnorm.com/api/?name=d766122f46e521ea81af636e736fab6e

Table 5 - InauginfoCheckRequest1 user dataset

- 20 -

IEC TR 61375-2-7:2014 © |IEC 2014

Index Parameter Description Size (Byte)
0 UserdataType User dataset type 1
0x01: Inauguration dataset
1 ControlCode Control code 1
0x01: Inauguration info check 1
2 TVNumber Number of traction vehicles in the train 1
3 TVSerial Serial number of this traction vehile 1
4 NationCodeofTV1 Nation code of traction vehicle 1 1
5 SerialNumberOfTV1 Serial number of traction vehicle 1 3
6 NationCodeofTV2 Nation code of traction vehicle 2 1
7 SerialNumberOfTV2 Serial number of the traction vehicle 2 3
8 DistanceofTV2 Distance from traction vehicle 2 to traction vehicle 1 2
9 NationCodeofTV3 Nation code of traction vehicle 3 1
10 SerialNumberOfTV3 Serial number of traction vehicle 3 3
11 DistanceofTV3 Distance form traction vehicle 3 to traction_vehicle 2 2
12 NationCodeofTV4 Nation code of traction vehicle 4 1
13 SerialNumberOfTV4 Serial number of traction vehicle 4 3
14 DistanceofTV4 Distance from traction vehicle 446 3 2
15 Reserved - 6
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7.4.2

-21 =

InauginfoCheckRequest2

InauglinfoCheckRequest2 user dataset is shown in Table 6.

Table 6 — InauginfoCheckRequest2 user dataset

Index Parameter Description Size (Byte)
0 UserdataType User dataset type 1
0x01: Inauguration dataset
1 ControlCode Control code 1
0x02: Inauguration info check 2
2 TVNumber Number of traction vehicles in the train. 1
3 TVSerial Serail number of this traction vehicle 1
4 NationCodeofTV5 Nation code of traction vehicle 5 1
5 SerialNumberOfTV5 | Serial number of traction vehicle 5 3
6 NationCodeofTV6 Nation code of traction vehicle 6 1
7 SerialNumberOfTV6 | Serial number of the traction vehicle 6 3
8 DistanceofTV6 Distance from traction vehicle 6 to traction vehicle 5 2
9 NationCodeofTV7 Nation code of traction vehicle 7 1
10 SerialNumberOfTV7 | Serial number of traction vehicle 7 3
11 DistanceofTV7 Distance form traction vehicle 7 to\traction vehicle 6 2
12 NationCodeofTV8 Nation code of traction vehicle_ 8 1
13 SerialNumberOfTV8 | Serial number of traction vehicle 8 3
14 DistanceofTV8 Distance from traction (ehicle 8 to 7 2
15 Reserved - 6
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7.4.3 InauginfoCheckResponse
InauginfoCheckResponse user dataset of the GTV with sequence number n is shown
in Table 7.
Table 7 — InauginfoCheckResponse user dataset
Index Parameter Description Size (Byte)
0 UserdataType User dataset type 1
0x01: Inauguration dataset.
1 ControlCode Control code 1
0x01/0x02: Inauguration info check response
2 TVNumber Number of traction vehicles in the train 1
3 TVSerail Serail number of this traction vehicle 1
4 NationCodeofLTV Nation code of LTV 1
5 SerialNumberOfLTV Serial number of LTV 3
6 NationCodeofGTV Nation code of GTV n 1
7 SerialNumberOfGTV Serial number of GTV n 3
8 DistanceofGTV Distance from GTV n to GTV n#1\n>1) 2
Distance from GTV to LTV (h=1)
9 InauglnfoCheckStatus Status of the inauguration info check 1
0x00 Info incorrect
0x01 Info correct
10 Reserved - 17
7.4.4 InaugTestRequest
InaupgTestRequest user dataset is'shown in Table 8.
Table'8 — InaugTestRequest user dataset
Indlex Paran,\\@ . Description Size(Byte)
0 UserdataType User dataset type 1
0x01: Inauguration dataset
1 ControlCode Control code 1
0x03: Inauguration test request
2 TrainPipePressureofLTV Pressure of the train pipe of the LTV 2
3 reserved = 28
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7.4.5

InaugtestResponse

InaugTestResponse user dataset is shown in Table 9.

Table 9 — InaugTestResponse user dataset
Index Parameter Description Size(Byte)
0 UserdataType User dataset type 1
0x01: Inauguration dataset
1 ControlCode Control code 1
0x03: Inauguration test response
2 TrainPipePressureofGTV Pressure of the train pipe of the GTV n 2
3 Resultsoftest Test result of this GTV 1
4 Timetodecreasepressure Time (ms) to decrease the pressure of 4
train pipe to set value
5 reserved - 23
7.4.6 InaugCompletionRequest
InaugCompletionRequest user dataset is shown in Table 10.
Table 10 — InaugCompletionReguest user dataset
Index Parameter %‘élptlon Size(Byte)
0 UserdataType User dataset type 1
0x01: Inaugvration dataset
1 ControlCode Control-code 1
0x043% thauguration completion request
2 reserved < 30
7.4.7% InaugCompletionResponse
InaugCompletionResponse user dataset is shown in Table 11.
Table 11 — InaugCompletionResponse user dataset
Indpx é\} Parameter Description Size(Byte)
o~
0 UserdataType User dataset type 1
Ox04: lnaviauration datacat
x0+-—+tradguration-dataset
1 ControlCode Control code 1
0x04: Inauguration completion response
2 InaugurationCompletionFlag Flag of the inauguration completion status 1
0x00: not successful
0x01: successful
3 reserved - 29
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8 Process data communication

8.1 General

The process data communication is used for transmitting LTV command data and GTV status
data. The multi-hop relay communication mode is used for process data communication.

8.2 LTV process dataset

LTV process dataset is shown in Table 12.

Table 12 — LTV process dataset

Index Parameter Description /?if%yte) ‘
0 UserdataType User dataset type 1
0x02: Process dataset
1 ControlCode Control code 1
0x00: LTV process dataset
2 CommandofLTV Command of LTV 12
3 StatusofLTV Status of LTV 13
4 Reserved - 5
8.3 | GTV process dataset
GTV|process dataset is shown in Table 13.
Table 13 — GTV process dataset
Index Parameter Q\‘J Description Size(Byte)
0 UserdataType User dataset type 1
0x02: Process dataset.
1 ControlCode Control code 1
0x00: GTV process dataset
3 StatusofGTV Status of GTV 24
4 Reserved - 6

9 Distributed power operation application

9.1 Operating conditions

The conditions to allow the radio based distributed power application to work properly are:

a) The control system of the involved traction vehicles is active.

b) The inauguration of the WLTB is completed.

For the majority of the functions described hereinafter, LTV is present in the composition.
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9.2

Function model

9.21 Remote control process

Signals that contain all the necessary information are defined for the WLTB. These signals
are "translated" in each vehicle in order to work with the actual control equipment. This
process of the radio based remote control is represented in Figure 9.
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Figure 9 — Logic diagram of the remote control process
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Figure 10 — Train composition cases
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Before configuring GTVs, WNL is turned on and the electronic keys in GTVs are forbidden to
be turned on to avoid any manually operation that may cause conflicts with LTV. Once
WLTBN is detected to be turned on, the VCU of the traction vehicle knows which side is the
one in charge of control.

Some important parameters are configured in GTVs manually, which are listed in 7.2.

When the parameters inputting is finished, GTVs come into the waiting state for inauguration.
After the inauguration procedure is completed, GTVs come into the ready state.

Wh,\ H_ T\ L H Y <l tot LT\ L b, £ 2l 2l 4
Ccir ain U1 vo UUTIITC 11TV Icau_y ol dlC, LTV odlil UT UUIIIIHUIUU dartu  ouUlITe  pararictol are

inpufted as shown in 7.2.

Wheph the parameters inputting for LTV is completed, LTV comes into waiting” stat¢ for
inauguration.

Aften| the operations of GTVs and LTV, described here above, are completed, the driver in the
LTV [can start train inauguration procedure.

LTV broadcasts the inauguration request to all GTVs and waits forthe responses from G[TVs.
Wheh WNL receives and verifies all the responses from WNGs ywithin the train, the WirTIess
communication links have been set up and the train comes-into operation state that is under
the ynique control of LTV.

Wheh the train is in operation state, only LTV can, be/controlled by the driver. All GTVsg will
resppnd to the commands sent by LTV and contrel the traction vehicles according tq the
commands respectively. The drivers in GTV cannot control the traction vehicles and [their
dutigs are just to monitor the operation status of the traction vehicles. When something
uneXpected happens, the driver can switchf WLTBN to off position and change the traftion
vehig¢le into single model. In this case, the main switch turns off and the pantograph is fo be
lowefed, the traction vehicle comes into/hauled state.

9.3.3 Operation direction

Operation direction is defingdras the travelling direction of the train, or in another words| the
up of down direction along the railway line. The motor rotating directions are controlled by the
GTVE respectively (compared with the travelling direction).

9.3.4 Primary.energy

The (driver in-the driver’s cab of the LTV can control the pantographs of the train. When the
drivdr needs to operate on the pantographs of the train, the operation commands can be|sent
to WNL via'VCU of the LTV. WNL can send the commands to all GTVs of the train.

When WNGs receive the commands sent by WNL, WNGs will determine whether the
commands can be sent to VCU according to the status of the traction vehicles. If the
commands have been passed to the VCU, it is the duty of VCU to control pantographs
according to the commands received.

9.3.5 Main switch

If the “main switch on” and “main switch off” commands are issued in LTV, the VCU sends the
commands to WNL and then WNL passes the commands to all GTVs.

Once the GTVs receive the commands sent by LTV, WNGs determine whether pass the
commands to VCUs according to the status of the traction vehicles. If the commands can be
passed to VCU, it is the duty of VCU to control the operations on the main switch.


https://iecnorm.com/api/?name=d766122f46e521ea81af636e736fab6e

	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Terms, definitions and abbreviations
	2.1 Terms and definitions
	2.2 Abbreviations

	3 Architecture
	3.1 Framework of the train communication backbones
	3.2 Distributed power train compositions 
	3.3 Communication protocols of the WLTB nodes

	4 Physical layer
	4.1 General
	4.2 Transmission power
	4.3 Frequency
	4.4 Modulation
	4.5 Antenna and feeder

	5 Data link layer
	6 Application layer
	6.1 Communication schedule
	6.1.1 General
	6.1.2 Flow chart of sending command by the WNL
	6.1.3 Flow chart of receiving command data and status data by the WNGs
	6.1.4 Addressing

	6.2 PDU
	6.3 Network security

	7 WLTB inauguration
	7.1 General
	7.2 Parameters
	7.3 Procedure
	7.4 User Dataset
	7.4.1 InaugInfoCheckRequest1
	7.4.2 InaugInfoCheckRequest2
	7.4.3 InaugInfoCheckResponse
	7.4.4 InaugTestRequest
	7.4.5 InaugtestResponse
	7.4.6 InaugCompletionRequest
	7.4.7 InaugCompletionResponse


	8 Process data communication
	8.1 General
	8.2 LTV process dataset
	8.3 GTV process dataset

	9 Distributed power operation application
	9.1 Operating conditions
	9.2 Function model
	9.2.1 Remote control process

	9.3 Function definition
	9.3.1 General
	9.3.2 Train composition
	9.3.3 Operation direction
	9.3.4 Primary energy
	9.3.5 Main switch
	9.3.6 Air and pneumatics
	9.3.7 Traction and dynamic brake
	9.3.8 Emergency brake
	9.3.9 Equipment protection
	9.3.10 Handling of communication loss
	9.3.11 Data verification


	Annex A (informative)Nation code specification
	Bibliography
	Figures
	Figure 1 – Framework of the Train Communication Backbones
	Figure 2 – WLTB in a distributed power train composed of 3 traction vehicles
	Figure 3 – OSI-ISO model and structure of WLTB communication protocols
	Figure 4 – Example of communication in a train composed of 4 traction vehicles
	Figure 5 – Flow chart of sending command data by the WNL
	Figure 6 – Flow chart of the GTV
	Figure 7 – Structure of PDU
	Figure 8 – Procedure of inauguration
	Figure 9 – Logic diagram of the remote control process
	Figure 10 – Train composition cases

	Tables
	Table 1 – Channels and frequencies of the radio
	Table 2 – Specifications of the antenna and feeder
	Table 3 – Segments of the address for the WLTB node
	Table 4 – PDU for the inauguration
	Table 5 – InaugInfoCheckRequest1 user dataset
	Table 6 – InaugInfoCheckRequest2 user dataset
	Table 7 – InaugInfoCheckResponse user dataset 
	Table 8 – InaugTestRequest user dataset
	Table 9 – InaugTestResponse user dataset
	Table 10 – InaugCompletionRequest user dataset
	Table 11 – InaugCompletionResponse user dataset
	Table 12 – LTV process dataset
	Table 13 – GTV process dataset
	Table A.1 – Nation identification code




