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Decomposition of Train Tracking Interval and Its Impact Analysis

Jiang Ming!, Zzhang Wangjiang', Zhang Jiayang?
(1. CRSC Research & Design Institute Group Co., Ltd., Beijing 100070, China)
(2. Beijing Institute of Technology, Beijing 100081, China)

Abstract: The composition of train tracking interval is analyzed in depth with comprehensively
considering of various influencing factors, including train performance, line conditions, signal system,
transportation operation. Train tracking interval is accordingly decomposed into train performance
operation time, additional operation time under line conditions, additional operation time under signal
system and other additional operation time. Definitions of each operation time and its contribution
rate to train tracking interval are proposed. Taking CR400BF EMU and its operation parameters as
an example, the contribution rate of each operation time to each train tracking interval is calculated
using simulation calculation software, under the combination conditions of different operation speeds,

different gradients and different block section lengths. The influence of each factor and its combination
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on train tracking interval is quantitatively analyzed. Conclusion: For train interval tracking time and

train passing tracking interval, the leading factor is signal system when the operation speed is low,

and the leading factor is train performance when the operation speed is high. For departure tracking

interval and arrival tracking interval, the leading factor is line conditions.

Keywords: interval throughput; train tracking interval; influencing factors; contribution rate
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Research on CTCS-4 New Train Control System Combined with
Intermittent Backup Mode
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(2. State Key Laboratory of Rail Transit Engineering Information, Xi’an 710043,China)

Abstract: This paper first introduces the basic principle of moving block, analyzes the main fault scenarios
of the new train control system and the fault handling method in the backup mode of inter-station block, and
points out the existing problems. Then, referring to the intermittent ATP backup mode of CBTC, according
to the concept of "fail-safe-operation", the CTCS-4 new train control system structure integrating intermittent
backup mode is innovatively proposed. Finally, the working principle of the intermittent backup mode and
the operation mode under various fault scenarios are analyzed by local modeling.
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Fig.4 Schematic diagram of operation scenario in case of Train-to-Wayside Communication (TWC) interruption
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Fig.5 Schematic diagram of operation scenario in case of loss of train integrity or on-board ATP failure
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Design of Coding Circuit in Special Scenario

Bing Rui, Ma Wenhui
(Taiyuan Design Institute, China Railway Engineering Design and Consulting Group Co., Ltd., Taiyuan 030013, China)

Abstract: In the process of transformation of Taiyuan North Railway Station terminal, there is no
turnout section on the train receiving route, and the train directly enters the track after crossing the
protective route signal. When the protective signal mutates for some reason, the train enters the track
after overrunning the protective signal and receives the wrong low frequency signal. This paper
mainly studies the reason why the train mistakenly receives low frequency signal after overrunning.
By discussing the functions of the conventional circuit and the common simplified circuit of
the conventional station, this paper analyzes the work flow of the station after overrunning, and
summarizes the reasons for the failure to send the forbidden code and the failure to cut off the code
channel. In view of the reasons, this paper puts forward two feasible ideas of optimizing JMJ relay's
energized circuit and optimizing station type to solve the problem, and the two ideas are respectively
further designed for verification. According to the actual field situation, the optimization of JMJ relay
energized circuit method is recommended for field implementation.

Keywords: Taiyuan north railway station; particular scenario; tracks; coding
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Abstract: The appearance and performance of the railway signal cabinet as the main carrier need to be
further improved in view of the continuous updating and functional complexity of the railway signal
system. This paper focuses on the industrial design, forward structure simulation design and system
thermal simulation design of railway signal cabinet, optimizes the appearance layout and modular
design of the cabinet, and forward verifies the reliability and thermal stability of the cabinet through
structure and thermal simulation.
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Fig.6  Simulation modeling and thermal analysis diagram of cabinet
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Tab.2 Comparison of CPU temperature of logic unit under different

internal structures of train control system cabinet

459 1-CPU1 /°C 1-CPU2 /°C II-CPU1 /°C II-CPU2 /°C

Jix1 65.5 63.4 62.4 58.7
7ik2  61.36 56.87 63.3 57.92
77k 3 64.6 62.1 60.8 56.1
Jixk4  65.46 63.2 61.9 58.18
755 64.3 61.8 60.8 56.1
7ik 6 59.9 54.7 64.4 56.1
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Analysis and Research on Setting of Transfinite Insulation and
Interlocking Relationship in Railway Signal Plan

Wen Wuchen

(China Railway Construction Electrification Design & Research Institute, Beijing 100043, China)

Abstract: This paper introduces the requirements and functions of setting fouling post in Railway
Technical Management Regulations, describes the setting of insulation position behind the turnout
and the causes of transfinite insulation, and analyzes the compilation of interlocking table, design of
transfinite insulation interlocking circuit and compilation of software in order to improve the clear

understanding of transfinite insulation, properly deal with such problems while encountering them in

the future so as to improve the correctness of engineering design.

Keywords: railway signal; transfinite insulation; interlocking; analysis and research
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Research on Notification Field Scheme Based on GSM-R

Chen Jianxin

(CRSC Research & Design Institute Group Co., Ltd., Beijing 100070, China)

Abstract: This paper researches and analyzes the operation content and contact methods of station
duty personnel and field duty personnel, and designs a GSM-R based notification field service
solution by combining the current situation of train operation equipment. This solution proposes the
concept of automatic notification to field duty personnel by referring to the design concept of wireless
route prediction application technology in the CTC system, and studies the timing and conditions
of automatic notification to field duty personnel. Portable wireless handheld terminals with human-
computer interaction for field duty personnel are set. Difficult implementation and poor application
effect of the current notification field function are solved by using the existing GSM-R wireless
communication channel to interact information so as to improve the management technology and
automation level of train service personnel's receiving and departure operations again.

Keywords: notification to field duty personnel; handheld terminal; field duty personnel; Global
System for Mobile Communications-Railway (GSM-R)
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Research on Structure of Railway Intelligent Communication Network

Deng Yefei
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Abstract: Combined with the existing railway communication system architecture, the development
trend of the next generation railway communication network is expounded. This paper puts forward
the intelligent vision of railway communication network, points out that the railway communication
network will evolve to the direction of ubiquitous interconnection, cloud network collaboration and
DOICT technology deep integration. This paper analyzes the emerging technologies and technical
systems represented by cloud computing, software defined network (SDN) and artificial intelligence
(Al), and puts forward suggestions on ICT technology architecture suitable for railway communication
network, which is of guiding significance for the evolution direction and overall architecture of the
next generation railway communication system.
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Abstract: Aiming at the problems of inflexible wired networking, limited monitoring capabilities, and
insufficient linkage functions of the current railway tunnel disaster prevention and rescue monitoring
system, combined with the advantages of 5G technology and its application prospects in railways,
this paper proposes a new 5G-based scheme system. Its compatibility considering the two carrying
modes of railway 5G private network and public network, the compatibility system architecture of
the two is designed, and the system deployment scheme of the two is analyzed. This system has the
ability of flexible networking, expansion and upgrading, and the integration of cutting-edge technical,
which means that it is able to realize functions such as early warning and alarm, linkage control, one-
key rescue, simulation presentation and so on, so as to realize intelligent operation and maintenance

management, additionally to improve the ability of railway tunnel disaster prevention and rescue.
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Fig.2 System architecture of a new 5G-based railway tunnel disaster prevention and rescue monitoring system
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Fig.3 Deployment scheme topology of a new railway 5G private network based railway tunnel disaster prevention and rescue monitoring system
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Analysis of Registration of CIR Function Number

Wang Rui
(Nanning Communication Division, China Railway Nanning Group Co., Ltd., Nanning 530000, China)

Abstract: Based on the principle of CIR function number registration, through viewing CIR data,
accessing wireless network management information, and on-site wireless network environment
testing, etc., this paper analyzes the causes of 5 function number registration failure cases encountered
in routine maintenance, and gives the solution to prevent users such as stations and dispatchers from
being unable to communicate with the train driver in time due to the failure of function number
registration, so as to ensure the normal GSM-R voice service.

Keywords: CIR; function number; cause analysis
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Implementation Scheme for Adjusting Cross Line Operation Diagram
of Interconnected Lines

Cao Lizhu', He Fujun? Liu Jia?
(1. West Yunnan University, Lincang 677000, China)

(2. CRSC Urban Rail Transit Technology Co., Ltd., Beijing 100070, China)

Abstract: In the context of interconnected and cross line operation of urban rail transit, the adjustment
of single line operation diagram can no longer meet the actual operational needs. This paper proposes
a cross line operation diagram adjustment scheme for interconnected lines. This scheme points out that
the core of interconnection and cross line adjustment is the adjustment of the "local+adjacent line"
train diagram based on the operating line (train) as a unit; it designs a reasonable transmission carrier
from the local line to adjacent lines to complete the interaction between the local line and adjacent
lines, and proposes train diagram standards and designs a cross line train diagram adjustment process.
The scheme can solve the problem of cross line operation diagram adjustment and improve operational
efficiency.

Keywords: train operation diagram adjustment; interconnectivity; cross line operation
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Analysis and Optimization of Electromagnetic Interference of
Medium-low Speed Maglev BTM Equipment

Luo Lingfeng', Cao Hefei*®
(1. CRSC (Changsha) Rail Transit Control Technology Co., Ltd., Changsha 410205, China)

(2. CRSC Research & Design Institute Group Co., Ltd., Beijing 100070, China)
(3. Beijing Engineering Technology Research Center of Operation Control Systems for High Speed Railways, Beijing 100070, China)

Abstract: The electromagnetic environment of medium-low speed maglev railway is complex, and
the on-board BTM equipment is extremely vulnerable to electromagnetic interference, which affects
the normal operation of train control system. Based on the Fenghuang Maglev project, this paper
collectes in detail the faults occurred during the commissioning of the on-board BTM and the field
electromagnetic environment test records of maglev train under various working conditions. Through
comparative analysis, the main sources and coupling paths of electromagnetic interference are
determined, and a series of measures to suppress the electromagnetic interference conduction of BTM

equipment are formulated according to the electromagnetic interference conduction path. The test
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results show that these measures can effectively restrain electromagnetic interference from conducting

on BTM equipment, and improve the adaptability of BTM equipment to electromagnetic environment.

The research methods adopted in this paper and the preventive measures against electromagnetic

interference of BTM equipment provide a reference for solving electromagnetic interference of on-

board BTM equipment, and also accumulate valuable experience for the subsequent construction and

operation of medium-low speed maglev railway.

Keywords: medium-low speed maglev transit; BTM equipment; EMI
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Research on Redundancy Strategy of Dual Speed Sensors

Jiang Kun, Yang Difei
(CRSC Urban Rail Transit Technology Co., Ltd., Beijing 100070, China)

Abstract: This paper proposes a redundant speed-distance measurement method for dual-speed-
sensors trains, and the corresponding devices, electronic equipment and storage media are included.
This method first obtains the pulse measurement data of odometer 1 and odometer 2 at the current
moment to determine the cumulative pulse error; Then based on the pulse measurement data of
odometer 2 at the current moment, the cumulative pulse error, and the instantaneous pulse error, the
pulse measurement data of odometer 1 at the current moment is corrected; Finally, through the results
of mutual correction of the two sensors, the distance and speed of the train at the current moment are
determined. The method provided in this paper solves the problem of inaccurate measurement when a
single speed sensor fails, and ensures that the distance output value of the speed sensor does not jump
when it recovers from the fault, which improves the accuracy of train speed measurement and distance
measurement.
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Discussion on Heterogeneous Integration in
Centralized Traffic Control System for Suburban Railway

Yang Li', Hu Guangxiang, Lin Qiang', Luo Zhigang?
(1. Shanghai Shen-tie Investment Co., Ltd., Shanghai 200003, China)

(2. China Railway Shanghai Design Institute Group Corporation Limited, Shanghai 200070, China)

Abstract: In order to solve the heterogeneous integration problem that the central and station
subsystems of the centralized traffic control system of suburban railway cannot be fully interconnected,
starting from the development history of centralized traffic control system, the implementation
scheme of multiple existing equipment accessing the same dispatching center, as well as the existing
Centralized traffic control architecture and communication protocol are analyzed, Propose two
solutions for heterogeneous integration using unified communication protocols or interfaces. The
proposed solution in this article can effectively avoid being constrained by the products of a single
manufacturer and save construction costs, achieving flexible adjustment of the jurisdiction of the
dispatch station.

Keywords: suburban railway; centralized traffic control; heterogeneous integration
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Design and Implementation of Rail Signal Interface Protocol Parser
Based on Wireshark

Dong Qujiang', Lu Zhiwei', Zeng Qingwen?, Liu Chen'
(1. CASCO Signal (Chengdu) Ltd., Chengdu 610083, China)

2. CASCO Signal Ltd., Shanghai 200071, China)

Abstract: Wireshark has been widely used in network packet capture and protocol parse. Based on
the analysis of the RSSP-I protocol and TCC external interface application data, this paper uses the
Lua scripts to implement a configurable interface protocol heuristic parser based on Wireshark. It can
be used to parse many protocols synchronously, including RSSP-I and RSSP-II, as well as several
interface application data. The test result shows that the parser has good scalability and usability, and it
is useful for engineering designers of interlocking and train control systems.

Keywords: wireshark; lua scripts; RSSP; heuristic protocol parser

H #i, %|# 0 (Train Control Center,

TCC). BX#{R % (Computer Based Interlocking,

AR EIA - 2022-02-21; EEIEAR : 2023-05-11 CBI) 54N 82 11 2 1] 2 3% F B B 13 2 22 2 1 i
B8 : FMAMESARASA#E (RA.11119002)

S pEE - $Er (1994—), %, #id, 1Emis4 %k  (Railway Signal Safety Protocol-I, RSSP-I) 3
T KB4 A %A A, BR4E . DongQuliang@163.com. 1T, 1EIBFIEER, BTN ORZ,

80

PREIEIE(E S TREOR(RSCE) 20234E7H, H20E&5 7



PR E i R AR TR AR, BIFR REMEAT AL A Y T
B P&, M Wireshark ZAXNTAE P
HRBE T 7%, AN Y B Wireshark i)
SUOT R, KT RAE PR SR OT R, X T
A P T R BA —EREERE X, H
TUIFR AR A E A, LA, skiERE A P
FT RN AR A DI RELL AR, XF T Lua & £F
TR TTIEHATINA, R A& Lua fifF 2
fe A AL B HT — R 75 5. R A Lua 8 £F X 8%
BESHEDNKETEERNCERZR, *®
HEEES R 7H, M50 HELEANY RA
Lua JIARIES 72 5ILI T TCC 5 il BRIEAR S5 2%
(Temporary Speed Restrict Server, TSRS).
CBI Z IR H@EE WY 5 EHERAS S R G877 1,
R B BRAT © S A RS B R G0EAT TN A
PRI, AT R AR & J) BT A2 fe i e o o
MR, HEXRERT, RESINERGAZ R
F = om TEAT @A, T bR OBk 75 A T iR SL B
Uit 152 PR 0T B9 22 A b S0 s BUHE B[R] I A A
PRl T 8 & S BT 8 AR R b 5 B — 2 [
KHME,

1 ETFRSSP-IRysMEREE O AR

11 BERGEN

CBI 5 5h &k % 4t < [A] B9 38 15 b I 32 2R A
RSSP-1 8¢ RSSP-II #M¥. TCC S54M#EHRZ%
I RSSP-1 #rille A3 PA RSSP-T M BN BIREAT 72
Mr, SCHR (7] BEE T IZ XA %2 21815 RS R G
¥, &K ON RSSP-1 Z 2 il %2 2 1)
RERLL (C#xM), PAKESE R PIEE ¥
(E#H) WIZIREREAT 72K, KRG 2N 3
B, NEENANHEZRE Z2EULERFER, 3=
ZERED (BA, D Q) MV AREFEI ; m
SRR 2 [A) 22 AR SR i IR STz 1 (C 2 H)
R RSSP-1 22 WAL HIEA T8

WE 1R, ZEBEFERFALNREETRZ 2
DI RERLIR 22 RSSP-T W I 2 215 E L3N,

7‘<\
URBAN RAIL TRANSIT SENZSE

ZE RO E RETE R EL M, BN,
KINTEA A Pt E, BT EHERRST%
AR R Bmmi ok DA R i A SF 6 28
B, XTI ME, CBI S CBI. TCC 5 CBIL
TCC AN TSRS Z [RIATIEAE MM o R EEH 14 8 1
FIRI 7 RS A A TS B A il

| w2 - w2 |
RSSP-IHY | &RR2 |---| wekpz |
UbPHR | e f---| w2 |
iy | R b---{ mmE |
| wumsez |---| sossomz |
| YR |

Bl MEmLSREN
Fig.l Hierarchical structure of network protocol
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Tab.l Application messages between TCC and external interface

i Eip KJ¥ /Byte
TCC-TCC  TCC &iZaz i b SR 250
CBI — TCC TCC Y&l CBI & XN FH % 450
TCC— CBI  TCC k% CBI N F%dE 300
CBI #UkEk & % CBI & RHIMN
CBI-CBI e 60

1.3.2 25K SR

A5 7 K7 R 9 TCC 5 TSRS 2 [ 14 i@
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RE T BARS F TEA M AR (GAL), H
TSRS, TCC B AWML 2 R1% 1/ GAL,
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A2 200 Byte $54% 0 %7, XA RSD 9 F1 3%
40BN 480 Byte, [Milt, GAL f=4i K
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Fig.2 Overall process design of Heuristic Protocol Parser
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BOHEATIRAT

-- NN B B R AT AR
require(“M_RSSP_I")
require(“M_RSSP_II")

L
MY

- TENHET B

Rail_Proto.fields = {proto_data}
--3R1FUDP/TCPHMURHT A
data_rssp = Dissector.get("data")

Wi TR S

g
Rail_Proto.fields = {proto_data}
--RSSP-THpS A

function RSSP_I_Checker(buf, pinfo, tree)
g

--RSSP-TI UK

function RSSP_II_Checker(buf, pinfo, tree)
g

—-FSFB/2HX %%

udp_port = DissectorTable.get("udp.port")
tcp_port = DissectorTable.get("tcp.port")

addpoto(t)
GRS

local Rail_Proto = Proto("ALL_PROTO", "k {& S @ {5 HMX")

proto_data = ProtoField.bytes("ALL_PROTO.proto_data", "2k {5 5@ {5 54HE", base.NONE)

function Rail_Proto.dissector(tvbuf, pktinfo, root)

- HRE A B 25 S VA PN L AT R 2%

WAL E SR 22 UDP/ TCPX i

Rail_Proto:register_heuristic("udp", Rail_Proto_Checker)
Rail_Proto:register_heuristic("tcp", Rail_Proto_Checker)

B3 HiMER

Fig.3 Protocol check module
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require(“M_TCC_TCC”)

s

local RSSP_I = Proto("RSSP-1", "¢k 5% &l -1")
--58 S B

--TEMHHT B

RSSP_I.fields = {p1_proto_interactive_type, ...... }
-1 UDPHMX i

data_rssp = Dissector.get("data")

- R A SN

function RSSP_IL.dissector(buf, pkt, root)

--TCC-TCCRL F ¥ gt

end

--RSSPHMIfEHT

wa
--RSSP-THMSU A M pR X

function RSSP_I_Checker(buf, pkt, root)
g

RSSP_IL:register_heuristic("udp", RSSP_I_Checker)

pl_proto_interactive_type = ProtoField.uint8("RSSP-I.proto_interactive_type"," M2 HIM", base. HEX)

RSSP_I_TCC_TCC.dissector(buf, pkt, root)

function RSSP_I_Head_Dissector(buf, pkt, root,off)

B4 thXERATIR IR (BR5D)

Fig.4 Lua scripts of protocol parse module
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v TCC-TSRSIATSEIIR
EEE: oxse03
EOMERTRGES: 0x01000000
BEOMENTGEE: 0x01000000
BEORA(BER), ki oxel
BEORAF(FEH), EOHEMT: oxocesen
HAEHEEHE: o0x0002
HAME: AAREE—TEE (exffff)

........... HiEE1--[ex119] = TCCHESRAABEE----
LT —— $1iFE2--[ex0118] = TCCHAIESHIRSEE-

FAES: oxeooe
HAEHEEKE: 0x0019
LR BEANE----- :
AZESHREGERE: 148
EEHA: ax0l11b
BERESFEEBMTCCHICTCS ID): 8x87938ba1
BEFTRE: 17

AZES =1
v HAESE=2
18.. .... = MESKSARE: TH (2)
.01 ... = AESHSEES: BOE (1
... eeee = AESEEBRELE: Hitt ()

(a)TCCH TSRS Z [l B FH 45 s
(a)Application data between TCC and TSRS

v TCC-TeoZ EiETR4R
EOMEMARGEE: 0x01000000
BEOMEMARGEE: ox01000000
v o-[1] = HELFRERER
[EEE1E] = 80

v [#kE]=1:
0000 .... = NFHAESKEMTE: #1E (0)
10.. = NFAESKAETEHRS: TR (2)
...... 00 = FAE: Unknown (8x8)
ee.. .... = ESAEN: FEREST (0)
..00 0101 = FAESKEFEEMRS: F2(5AEE):
TAES: exee
.01 .... = IPESTHIITNEES: TEE (1
e1.. = AP ESMN2ALITEI2ER: AEE (1)
...... 01 = PHIFESMNLTTIEER: AEE (1
el.. .... = FAES: Unknown (B8x1)
TAES: exee
[2585]=2:
[2585]=3:
[2585]=4:
[2585]=5:
[#kH5]-6:

(b)TCCHTCCZ alF I FH Eudi
(b)Application data between TCC and TCC

El6 TCCS5TSRS. TCCR FBEIERRMRE (E5)
Fig.6 Result of TCC, TSRS, TCC application data parsing
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Fig.7 Result between TCC and CBI application data parsing
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Abstract: Speed sensor is an important external equipment of on-board signal subsystem. In order to
accurately locate the fault of speed sensor, this paper proposes and designs a speed sensor detection
method and detection scheme based on fault tree. Taking the speed sensor fault of Shanghai Rail
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Fig.1 Output signal of speed sensor
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Fig.2 Scheme of speed sensor fault test and analysis
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Tab. 1  Test scheme of speed sensor
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Fig.4 State of speed sensor disturbed waveform of train 867 in static state
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Fig.5 Adding a magnetic ring to confirm the fault cause
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Discussion on Feasibility of Integrating Snow Melting System of
Urban Rail Turnout into TIAS Subsystem of FAO

Zhou Hao

(CRSC Urban Rail Transit Technology Co., Ltd., Beijing 100070, China)

Abstract: This paper summarizes the development status of the electrically heated turnout snow
melting system, FAO (Full Automatic Operation) and its subsystem TIAS (Train Integrated Automation
System). By comparing the similarities of structure, function and man-machine display interface of
turnout snow melting system and FAO system, it is found that it is feasible and necessary to integrate
turnout snow melting system into TIAS subsystem, and a new integration solution is proposed.

Keywords: electrically heated turnout snow melting system; full automatic operation; train integrated

automation system; integration solution
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Fig.2 Terminal operation interface of turnout snow melting system
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Tab. 1 "Precise control" information acquisition method of turnout

snow melting system
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Fault Analysis and Solution of
Tackside Signal Devices Caused by Lightning Strike

Li Xue

(School of Rail Transportation, Shandong Jiaotong University, Jinan 250357, China)

Abstract: After lightning strikes the overhead contact line or the support frame of the overhead
contact line, signal devices installed nearby and signal cables laid may be damaged or broken down. In
order to study the fault causes of signal devices caused by lightning overvoltage and power frequency
overvoltage, the potential rise generated by lightning current and power frequency current at the
entry point is calculated. It is found that when the amplitude of lightning current connected to the
scattered grounded OCS pole exceeds 10 kA, the ground potential rise generated at the entry point
is much larger than the impulse withstand voltage of signal cable, and can also be transmitted to the
rail surface through the rail to the ground leakage impedance, resulting in the failure of the signal
devices connected to the rail. Optimization measures are proposed for the signal equipment and signal
cable near the OCS pole in scattered grounding mode, including outer armored grounding, enhanced
insulation laying, SPD setting optimization, insulation resistance testing and other aspects, and
suggestions are provided for lightning damage analysis and fault handling in similar scenarios.
Keywords: lightning current; overhead contact system(OCS) pole; scattered grounding; Surge
Protective Device(SPD); signal branch cable
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Three Train Braking Reasons and Countermeasures Based on
Joint Analysis of Train-ground Data

Wu Jinghua, Feng Fei

(Xuzhou Signaling & Communication Depot, China Railway Shanghai Group Co., Ltd., Xuzhou 221000, China)

Abstract: According to the condition of actual train operation, the braking causes are classified and
analyzed, and it is found that the analysis of braking causes caused by the incompatibility of information
between the train and the ground is more complex and requires more data to be analyzed. This paper
selects three typical cases to find out the causes of braking from the ground and vehicle data analysis, and
puts forward solutions, which has certain reference value for equipment maintenance.

Keywords: train control system; train braking; balise message; data analysis
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B 90-1-11-9) BHERPAT A (ME 2 90-1-11-
27) Z BN ESRA - 90-1-11-11, 90-1-11-
13, 90-1-11-15, 90-1-11-17, 90-1-11-19, 90-1-
11-21. 90-1-11-23, 90-1-11-25, FriPAM4FI4iB1T
2 90-1-11-25 M&#R T, FNHEIERITREERINAT

R, RFBC2 AVFREANTCRL, A5 IE L =T
f67HE 300 km/h, JERSIFRIITRG, EHE
X FE#) 259 km/h, 401 2 foR, F DA IR 58
ZHFERZ BT FEZE S, 2 H DU MRERTTR,

I\, EE R

90-1-11-9

90-1-11-11 90-1-11-13 90-1-11-15 90-1-11-17 90-1-11-19 90-1-11-21 90-1-11-23 90-1-11-25 90-1-11-27

E2 HERFA

Fig.2 Schematic diagram of speed rise

Fi%— 1 JREEN AN R B AT

TIHRZ  BUShEEIRIE N EE

N RPRIEFRIEE R LRI, FRE TR
N[O, R RREDER, FT ARE I8 B4
i B A AR A TIR R, R R 90-1-11-13 H
WINEREERIEER, XEFERI S R EHITR
Z TRV R i 2EL R R Tl JE 2 B R R

4 FEHRGFEEDITERGIZ

4.1 PERDR

G55712 ik, HIZEDL C2 A REE L L
ITIEMIZTT, HFELIEAME, B2 TS F5H1
#2511 TXLF f3EE (TS-TXLF), FIE&
EEHLTXLF 5, FIENARVFEEH 120 km/h 586%
2110 km/h, FI%Eflk EB a4,
42 BUEDIR
4.2.1 HBTEREAR

EEINELIRLM, FIEmd I FLE&FT TXLF
FIZE A VFERE 120 km/h 28042 100 km/h, %#;
WRE N 3 88-3-19-14-1 (TS NMERS) RN E
RS % A% 88-3-19-72 (TXLF ME#s) #iRM
JEEEY IR EE R, 88-3-19-72 iR fG e
FERRYE, HBEERK, ATPfE TSM X T 4151
EHAT AR, TR LR, PRI 8 R
HE,

4.2.2 B\ T EE S #

A B BB 25 M S0 Ik B E s, 88-3-19-14-1
(BTS) iR RMREIRIELMBERFE, 460 m 1Y
-3%0 R %, 235 m Y -20%0 R, 1 165 m A 8%o
¥, M BTS tH& % BTXLF # 725 m, AT 8%o
1 by, (HEZ0d BTXLE J5, SEERHT T
B, BTXLF iR 2 & H LI ELNIKERSE,
336 m Y -20%0 F¥%, 512 m HJ -11%0 ¥, 5=
BIEIRT S S B AR KR, Q1 3 FivRe

88-3-19-7 2 e ST I3 5 Kt

-20%o -11%o -1%o 0%o
-336 m 512m 1126 m 1800 m
— 725m —— %

AAA AAA
88-3-19-14 88-3-19-72
‘ }~ 460 m | 235m~‘7 1165m 2350 m 4|
-3% | -20%0 +8Y%0 -6%o
40 m
88-3-19-4 1 Al S FE Eidn

E3 BTSHMBTXLFRNZ K EEBXTLL
Fig.3 Comparison of slope information between Balise BTS and BTXLF
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43 REDHRBRITE

g b, MR #S BTS #1 BTXLF i
M E R RS HIERMIEERR, AR
BFE o, BRI ERAAINEX Sy, FlZEE TR
PR E ORI RIREAZER K, TR
11224, SIEMEN, $RH DU R,

FE— 2R (G RGNE PR &)
(Q/CR 769-2020) 6.2.2.8" : Y R[EM¥EEIHE R
385 B AN [R) L3 A 25 BRI, 5 P i T £ A R
BB HEIR,

TMBRIFIEERBR AT BTS JCIR I &8s IS 2 e
B, A R B AR AR R S R 1 0 & A B 35
JEBUE, PTHCR EFEREANE SR 77 R EEdE 5
ERFE SR —BY, 7T R RER I B R R

FR B BTS MIE M EZE L, Fh R
RIRER 77 MR E R IRERTE AN 77 R AR A
IS RE, AIRIE %R 7T M Je IR 4L 1 BTS Fl
TXLF W% g i 5 A 0 R R 2828, 53 AR Ik
5% BTS MR EoRAE, N &K BTS 4bT
T Q & As4H B3088 FRAYIE MM,

B TR #8 iR, W RS A0
B RAFRAE, 5 BRI IR, BUIR A a4
Ao FINMNZEMEHE, HE-MHTENER
PEMHZEARS, R TMEHRE R, REHERE
KHTE

5 FEHMRAZFKREDHEL=

5.1 =R
G8352 HI| 75 ¥ 1 £ i i 3@ I i [A] ATP BRI i
SR T BUM A K H FHIE],
52 BREDH
5.2.1 B EdE A
BER—FANARZER, F—3Z 8121 TH
UG, @GR, R ER 2 300H
R, HARp51%E (300T/3008) A RIIXIED,
I AR 300H ZFEIBHA X,
H@EdEg, HEESIRiEs, Hibmmed

TECHNOLOGICAL EXCHANGE

JPRIKIES, REAETAHIE N,

RIG7HT RBC #dE. RBC MFIZERIEETH
LRBG WIATHEWFAI M3, XEKE 3 745 m, MA
KRS SITEE MM (RBC EREX ).
TRk RBC3 MBI RIEATEV A IEH,

FIBIIEE DMS ZB, HIZiHEZ2 5 ZEU-
#| RBC &% C3-C2 FH LR, &E TR
R, MNFERFEIE SR SR T R E R
F 800 m, LB AVFIEER 120 km/h, % (%l
BRAM BN HAAEMA) (QCR 769-2020) ¥
B ME R TS R RSP P T EEE, BIK
THIZEH C3 FRAVFHRERER C2 RVFIREHISH
FRE PN IR X Bk R VBT 5 s HUEE RS
IZK

RIGEFYIEFLNE SRR, [CTCS-2]
HRREKER 803 m, e (FIBRGN &M H
JEMI) (TB 3484-2017) % B.4 Akl v & 24
(JZ] IR FRIE [CTCS-2] MR, WK 4 Fis,

gk bk, MBI AR,

5.2.2  FBZEEEAE T

EHIRE DL C3HFER BB %S 88-
3-19-14 (BTS) MM Z#sd, UWREI C2 G R
B, #R C2 FHLImiN FRIEATHEE S 200 km/h, I
I RS R X B R 805 m,  FIIf I PRI A 24X
BB 0 m,

EHWFWE RBC EEN M#3 HE, B
P#41 FR LML, WMIREFR LM AR
945 m, AU, ZEEILAE C2 IGKREGEARE =
RERER

i (CTCS-3 AR EBILEEARFM) (TB
3483-2017) 8.4.5.2"% ¢ Fl| % 1% #% lfe Bsf PR 3 5 ) B
T IR PR B FE RN, I RO 5 i
8 R HIEh Tk (SBI) 28K&M 50 km/h, &
BA2mHshTighgk (EBD 2B 55 km/h, AIA],
B C2 T TH) BARIEE N 45 km/h,

fE (CTCS-3 HyIBHEEILFHARLEM) (TB
3483-2017) 6.14.2 : [&E sAT C3 — C2 # i ff,

No.7 Sk, 1 K BT H-HEIRI S oA =51 HEh R A RO 3
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IE&ARE | IEM

IELRT SRAS R VE B W M AS uli i 111 T 465 25 15 77 20 30t L 0 1 7 28
(B GR0G 3 —AN TR IV B A L) FRIE i — AN B 4P R B, Bl 4 PR
I it A4 43 i I 5 e T P X B O 288 B 86 R PG e EH UBSIY
PR 1285 X IFIEAH200 m

IR | MFE%E-1 | IERA

[CTSC-2] 80 m

TSRAMX BER o A B A By MR S e

ke %-2 | 1EM

TSRARUX BRA I g5 2 8 U3 0 87 5 4 22 A A28 1 A AIE 52 i R i
KRB B FFIEMIS0 m

43

i TSRARUIX BRAIE 5 7 1 8 U3 0 7 5 40 22 A A28 10 I AUE 25 i L i
IR AR FRENH80 m

El4 TB3484-2017 (FIZ RGN Z 2N RN HiRB.4
Fig.4 Appendix B.4 of TB 3484-2017 The Balise Application Principle for the Train Control System

WS F i Hm A IE, C3 BRI C2 Ffs
TERBER LM EER, C2 EEHICH C3 F%
FOTIR B SR A AR, ARl
BHATR, C3 ML C2 EEHITHARR
TAEIRES, C2 ERHAITTERMGEBERN, C3 F
BT RERRFERARE, TH, EHILSKRE
P#41 J5, C2 E#ITIA C3 TR E TR
e HAREE, FEHIL SRR SR C2
PR TT ) B FRIERE 45 km/h 4% C3 Rt
gk, FEERBLEMHIBEIER,

5.3 RREZRRRAITE

g By HT, HR4E 300H Y ATP B4, ZFE#i%
#U s P#41 J5 (BI&ad BTS M&#/5, M RBC
W E P#41 1), C2 E# BT C3 F % IR
TGRS B HREE, BTN BTS M& 2%
PR IR B 1 N PR 35 8 e B O R 7 o S A R
(BTS W& 28 H IR 1 S BRI A 2K & LBTS-
BTXLF+80 m=805 m, JiikfE %] B4296 k%%
BT B 8%), #7 300H 45 1% & M6 S g bk
R C2 FEITINEAREE 45 km/h 42K C3 Fds
TEfsCehZR, &R SBI FRIEHHZ SRR A 104 km/h,
EBI [Ri#HAhZ 8N 118 km/h, 5 48 E
113 km/h, #id SBI fRiEAZL, ATP filZmKHE
Fl3h,

N T BRI R, R 5N 7T T
RO IR 30U, AR 7 8 G F o B 31 O,
T BEIFTRLER T 4 X RIA 80 km/h Al FRIE
A T,

BRI REN ] IR BRI, PULGRI
FIHAMER RS, REERPER RBC, FlfzH
JOFIAE S I gl B, DARRER 300H [Al BT'S B
A PROH P e VO LA 2 RS [ A 1l 3 ]

6 ZERIE

1 LA 3 DR EI Al AR BE, BIRAT AR
B BARE S R 2 ANE R BUERIE, 2T
FERIWTAR R AT S AL B E BT A 2K, R
oIMT I B R, AR REIIT A1 I B R
Ko B A SIS R E R S 2, MR
PEREAT o0, A REMERRHER MR A, FFR B
KRR RE T

SE B
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DOI: 10.3969/j.issn.1673-4440.2023.07.020

—iEIT BB S CTORIE S BiPaZEbliEth

;A4S
(FHATIE ARG, ik 200071)

WE: AT 2545 E, TENBESE CTCREE D MBERT, RTFRAMRGHIE
MR ENERIRIE. 5 CTC 5t ARSI A 483 P oiat, AxIgE T ZARKI ", i
BT MBS Al CTCBAZ R, FRESLEDRERERTHRERST \% F) &
Ars AR R I, I FHBOR RIF, MXMER T ER GRS CTCEBZ 08T, HIRILY
XA ZAIEAT, BT A H bbb 38 KA IR A E o AL,

KGR . T AAIRS ; CTC ; BAZHE ; £ 6547
FEDES 1 U2843 XHETRED A

NERS . 1673-4440(2023)07-0110-05

Case Analysis of Abnormal Communication Between
Computer-based Interlocking and CTC

Dai Mingfu
(CACSO Signal Ltd., Shanghai 200071, China)

Abstract: As the key equipment of signal system, the communication stability between computer-
based interlocking(CBI) and CTC interface is an important guarantee for traffic safety and
transportation efficiency improvement. When the communication between CTC and CBI system
is interrupted, the field operation will be greatly affected. This paper analyzes the fault of a station
caused by the abnormal communication between the CBI system and CTC, which leads to the loss
of the interface of the station and yard of the vehicle terminal, and puts forward the corresponding
solutions. The field implementation results are good. The relevant solutions improve the stability of the
communication between the interlocking system and CTC, and ensure the safe operation of the field
equipment. At the same time, it can also provide reference for other stations to deal with similar faults.

Keywords: CBI; CTC; communication failure; case analysis
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FUiHIE SRR, ERIFENL EE, RO
N—1K, EEREISEAESNE, 2Bk E
AU tE, SN MEREEE G, KEEIEIT FIZHIE
BRAXRITERREERIER, KNEX, 5—H
JERFEEY e 2, mRohia1T, A CTC RGi%E
PRI IEE, 8o Zeuh RSB T AR (S S o
REOXETCNEF G, 2 CTC SEBIRSUEET
WiiE, S CTC FokumulipAmkRRonn, M
TS5 R LS5 N SRARMEAE 55 — I (R Bl rdE A T
PR AT, AT R H A AERORE N, IAE
ARARHIR @I FIBITIRENE, SRR Z
EEMZEERER, FXESBYE CTCEER
H, SBCTC HEHAKuy Rk ERRIX
B, MERPEROREPEPT 77 HREATIR A 0T, EHOEAL
L P B A TR 2 i R, -l AL L A A ot ) - 0
M, ARSI & s TRIRE M.

1 #5

2019 4E 3 A 26 H 06:11:43, Hub - E AL
BEANL (FEHD) 5 CTC BENL A BEEHMW, B
VR AEDINL, 06:25:11, #/FAHS BENL B
HILEE P, F#%0EB AL (EY) 5BRTUNR
WEREFIELT, REKBURVIPL, HILT CTC %
S5 R T R R AR, bR A AR,
BE ANl—EEN TN, MHEERIE A LT
JG, RIS,

2 R&EO

HRAUESR CTC R @ TH AN B RSt
BENL. CTC i BENLZ MANAGESEH, FuiE
NS HRIENLZ BRI X BiE K, YEERE
& 1 R,

#E A MR B HUE N2 E Ok
(A5 MOXA CP-134U-D), 4M% RS-422 HROZk5
CTC BN YHEIER:, FEHREILE ORI 1M
RS-422 #1, alénsah COM3 L COM4 [,
#/E AN COM3 O 5 B A iE#:, COM4 O

TECHNOLOGICAL EXCHANGE

RBIHLA BB

El EBHRENSCTCYIRERTE

Fig.l Physical connection between interlocking equipment and CTC

5 BHEYL B &R, #1F B HLAY COM3 05 H &4l
AERE, COM4 D5 HAML B IER, HBIEILS ARt
PUEMETE: - F@EEN], BRBiA CTC XLk
Ton, BHRAEIREER, BRVLIRBRPUR IR
Hillan {5 R, PIZRGLZ IR [F) 52 A BN L Bk 44
ZEE.

AR @A A A RS-422 R R AT H 1, R A
CRC 8, UM E AN B AEALHI CRIEIE S Y Al
Stk AEEEERWIN LN AR B R, Jom
SRR M %32 DBk B I8 (5 RERS Y Se B

3 REZ

06:11:43, HKBiRME A HLHT COM3 15 AR
A MILRERE, BARERMIRE A VIEREDRE
HEHL A BREIIE RN (ARRM DC2) J&5, MH
AL A M@ VEml (BURfEAR DC3), i #
TE AFUANE BRI A RE(E B4, (HEEEX
BT HENLA RIER DC2 i, ##1F A HLERIA
HAWL A X DC3 i, X PMERE—EERERS
06:25:11 J145, BXB{ER(E A HLHY COM4 OS5 B A
Pl B I INEE R, %wORAERS COM3
H—2,

#E A WL COM3 HTEWE| DC2 Wi, [AH
FALEIR 7 DC3 M, 1E B AL E RARWE] DC3 i
THOUR, Jash@En B, EEEMIX CINE R
RIEI 3G, B ARWERZM, Fr AEIAN 5B
BlENUEE W, K AP ENHE S B AL
SRl R 2 s BF AT, T2 BRIIHIT

BARR

No.7 $WIRE: —EIHHRNUBRKES CTCHE(E 5 i R Bl b
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DI, BEHLA BOENL, BEYLB AN
I #R1E A HLEY COM4 N E - FiEFEE, H
W5 BERHL B IKTCIENE] COM4 FIIXR DC3 i,
HFREHAE 5% 81 i, I RSO AR AT
DINLERSE, S B EYLAE R SLE - E(E i,
TR I S i T R KRR A,
[XI#%1F B HLAY COM3 1 COM4 5 H AL
MARLEEIEY, £#F AP COM4 N5 HEHL
BisfS R e, HIRBHITUINIERE, Bk
B i) DARLEE, (HSERR BAE DA ERVEE RS, #
E A HLZEULE] DC2 il B.1e) B A ALIE $8T DC3 it
Ja, HESBEYUIRTEEN. FHEINNS BEyLE
BIEH, FrPARMA UINLZ ., #RIEILZFT DA
SEHAPLERIER, RHER, 2Bk
W2 DC2 it H M % DC3 Wit s (S 2 bR,
imxsF DC3 Wit R UKBUENE “ERAER" AR
W, AZERBIS B EHLEDX AR LS LI, DC3

PR 0301 (01-503) »
[CIS_COMMA]:Rcv CRC Error: recv eeb2, calc 88d0w
HAHl%2i%: [Tx):7D 04 11 03 01 06 B2 EE 7F; «

B HIOURE: [TX]:7D 04 11,0303 06 B2 EE 7F; «

"

FE B 0101 (T 01->03) «
[CIS_COMMA4]:Rcv CRC Error: recv 80d2, calc eeb2v
HEHIRI%: [TX]:7D 04 11 01 0106 D2 80 7F; «
BEETOLAE: [TX]:7D 04 11 03 01 06 D2 80 7F+

"
RN 0101 ()5 01->03) «
[CIS_COMMA4]:Rev CRC Error: recv 80d2, calc e6b0w
HEH%I%: [TX]:7D 04 11.01 0106 D2 80 7F; «
#EICLA: [TX]:7D 04 11 01 03 06 D2 80 7F+

AR A2 1% S P R D e BB 1 “HRAE,  TEAR e
EARKERT, ZMAELREE EREKE, MR
GUEIZHRAC BN 5 5 DEE ], IX 2 18 BRI G il 2
S5 A T R RFORH BRI

MRS T IEH TSR SR % I8 S
EERRI AR, ETRAR M, BT
PR AIBAT H S MR B, 3815 W7 TR R WO 75 8L
fERT, FIEESZ 8 CRC AR IER. H
T CRC B M@ = SBOBFEENL, FTAFERES
BAENLS B ANLE(E R PR S EE R, Wxd
HEMmE A, CRC e Al oo MBI B
CRCAG MG, WA 2 iR, 46 CTC
FECBH &, 0% CRCHIRINZI, BI85 fu &
B RRRHEOLE, BRI NI ¢ N TR
HiE, RIMOVEIXEHRINTE SFRIEE 2 FR Az
B, YT CRC AL, RIN CRC MADFHIE
2 PP S (R AR A ).

CRC #5: (B0->=22)1000 DO00->1000 0010
[€15_COMMA]:Rew CRC Error: recy 8242, cale B0d2.
AR [TH]:70 04 11 01 01 06 D2 80 7F; -
BT [TX]:7D 04 11 01 01 06 D2 82 7F-

crC i HECT: Do DB 1101 10011101 1011
[O15_COMMAE];Rew CRE Error: recy dha2, cale 0982,
MEE %% [TH):T0 04 12 02 01 06 82 09 TF; .
BT [TX]-7D 04 12 02 01 06 82 DB 7F-

CRC FEHES: A9 ->AR 1040 1001-+1010 1011,
[CI15_COMMA]:Row CRE Error: recy 1bab, cale 1bat.
MEE % [TH]:T0 04 11 04 01 AA 0F O0 A% 55 47 18 TF
BT (TS0 04 11 04 01 AA 02 00 AA 55 AT 1B 7F-

E2 BXBRIENCOM4OCRCHEEBIER
Fig.2 CRC error record of COM4 port of interlocking equipment

MH BB E & BB R R £ dE CRC
AL BN ERE R, mIREVLUREI I EE CRC
HEEAI B I TCE RIS, &l 3 Fir.

MR LA HEMBGE R, Kb S AR TE
MASZW I EE L, FTEHEENR N TEIS
MOXA ##fil, MOXA £, MOXA +5 RS-422
R CILRIVIERELR, RS-422 HEMIZk,

1) HEWREE SR, 1564 MOXA CP-134U-1
BB O RA I TME A, =& O F1E

T MRRLC =M A, * [FX] - TD 04 nmﬁm TR

LR ARNLC-MNT b B0V ACE emd! TxSeqe02, Bxlag=03
RTRRNLC-NNT b, *SE B (221 ) B IR ACEEREZE, | | Tx=03, Rx=01
T ARMLC-MNT A%, +[TH] 7D 04 11 03 01 0f B2 EE TF
SRHLC-INE Ao, R R BB cmd=1 04, TuSeqe0l, RxSeqsii
+aic-mra, +(w0 70 o4 1 [lferledeo ]
CTARMLC-NT A, +SE BT (2250 R IRACEER B4Z 8. . . Tx=03, Rx=0l
CFTARNMLC-MNTA*, +[TH] : 7D 04 11 03 01 05 B2 EE TF

L FTARMLC-MNT A+, +[F2{] =70 04 11 02 03 15 B2 90 TE

B3 BXPURIFNAEREHIECR

Fig.3 Data record sent and received by interlocking equipment
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Header M Connector BER#ATHER, FEOH
TeAFAn AR e,

2) X MOXA CP-134U-1 ®H [0+ PCB # (5
Fi8) WEEHRTIE, ZiN% R PCBRERE
79 1.61 mm, FFEbRE, MESERWE 4 i,

El4 MOXA CP-134U-IB &8 O0+PCBIREE
Fig.4 PCB thickness of the MOXA CP-134U-I serial card
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Fig.5 Measurement data of
PCI slot spring sheet of Advantech Industrial PC
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TECHNOLOGICAL EXCHANGE

HIEAR, HEBR 7RO R A PCI ffifg#ARA R
FIEIEE R H IR R,

4) BlZSefa i MOXA REHATE B 24, Bk
BHRIENUNAR A RS-422 83 CIZHHAT 70, Ak
BURIENL TN BE S AT 7 3 i, X MOXA
5 RS-422 B LR AR LR R A i 7 BE 46, (Hifk ke
HARARER, TAZHA CRC BB AELHICR,

5) K RFEHENEIHATHIEE B, AP
THML (GEFR MOXA CP-134U-1 B [1-R) ##1
A E, FEARMTIRREO N THNE IR, £
COM3 MIEfFIEHK, WiFHL5s, f#H COM4
FOERE, EEAIEFERE, £ COM3 HEFEIEH
I, WP 410 s BRI, i COM4 %4,
WEEARIKE, KINEE CTC HiEidx%, KM —
HIERAIE DC2 Wipk s, (HERBHRENL HE R
ARWENEAT B FFER, el 2R E 8 “BOR
| DC2” HlR, XR—HREMHIBIRE AL
A DC3 i, HEHIRBERIIZNHIIE IS, RIS
R, AR RN, HEHH CRC
HEERYIES, TP 1E— WU P 2 — PR AL
THt. TERAT 6 min MITHLIAE (THEFHENR
SEZ M —800E) SR, Hl T MARSUERE
HlT 1 min RIKEHIEDL. X508 EEEER )
RE—H, KEPEHH T RSSERSR, Eid
FIBLAHITR L b, - Rl R e A B R L,
HAE R, KR AER IR,

4 fRR¥ENR

D UACEBHREHLRGR M, FdE T
SRS BARAE AW TRAIA, T B AF 2 HIMTA 4
IERWORNMBERINESR, XS KB E Y E] DC2 find
JG, TEEEFLER DC3 wE BIAN S A AT R AL
M, RIEERESLR DC3 MF AR B EALERHZEIL,
i B AL AT AR DC2 i, B AR IR DC3
MBS U BIE,  HIE 5 BB = T,
MNRGUREIE “TaiE” AR A RA], A
LA T I e 5. AR, RS EE
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ECHNOLOGICAL EXCHANGE

B Bt, BB RIS DC2 Milf5 & 1% DC3 MR N
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FHEE—E DC2 5 alA B E IR, XA
A PAGRIE DC3 Mg IEffiE I, #2OB0T =58 1
—UOERHFIERIAINERE, AR 7 REE
1Mt DC2 #1 DC3 Joik i il

2) BEER, £ CP-134U-1 B5H) MOXA
R EHIFAE PCL-745B HI0+, PCL-745B &
RNWHEE R, TEECHHE TN, AEREF DERC R
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AR HER, AT DA R BUS 2GR R,

I S DA B FRAR T 3R, R I B Bk
Ja, KIMPBE CTC £ @S HIRE ERIESE &
G 6 paR, BkBA CTC R T RlFilfEmi DC3,
BT E KBTI )G, BRBOURE] CTC RIAIE
R 12 38 il —— B AL E S AL AT IR SR 5 i
RSR, MWMNHEBIAIA NS CTC @IS IEMEL, 1EfE
KR, EIRTT RAVERMNRAFIREAE AN R TH
b HR BRI E R ) 3 SR T AR 4P BB A, PR
SRR AT

TEARZLET 1157 RSy DCE omgl!
RE-ET = -l L TR m by AR )
THASEET A7 T 0 e
TOAILET M E DO DD AT A

TERAEFAT fA TR i T

TOARILET 17 207 FAIMREL 1 3, TEag—07, Rxseq-10

T4 IL6F T 21 I THTTE 04 11 00 20 13 47 06 YL
TEARELTEZERKLFI M 11 07 CUEE‘E a0 5545 4] 3472
AR T 2 ACTOI A 2

THRAERET OET S TR LG L

E6 {Ei/arvdE2iriZiEseal

Fig.6 A instance for modified communication establishment logical
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