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Abstract:[Objective] There are three main challenges emerged in the process of addressing
customer complaints:Identifying customer complaints,reproducing the complaints and recre-
ating the messaging at the time of complaints occur. In order to solve the above problems, a
mobile data network service complaint system based on the signaling analysis is developed.
[Methods)In this system,the Key Performance Indicators (KPI) system including the net-
work quality monitoring, complaint handling, and the complaint analysis and treatment
mechanism is designed. The system finds potential issues from digital network data, provides
in depth analysis of digital network service performance,quickly identifies the issues that im-
pact customer experience and network performance,and enables to the optimization of net-
work performance for different geographical locations. [Results]The system performance test
results show that the system can quickly perceive customer access to the Internet, and im-

prove customer satisfaction by optimizing network performance. [Conclusion] The system is

effective and feasible.
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Mobile data network service complaints system
based on analysis of signaling
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Table 1 KPI term of network monitoring
Ik W26 51 KPI
Function Monitoring category

BE- YN
Analysis of the net-
work access

YR MS B 31551
Authentication, MS iden-
tification rate

Attach

T[] BE L3 R U B L AT B R i) R AR A R

Time,number of request,number of successful,number of failure,success rate,rejection

P ¥ B 0 W 5 4 U R R R ORI T R B B R R

Time,number of successful,number of rejected, number of timeout,number of retrans-
mission, success rate of attach

PDP # i
PDP activation

P[] BB 2 1 U K00 L 0 U3 A 2 UK L 8 S U R T

Time,number of attempts, number of successful, number of rejected, number of time-

out,number of retransmission.success rate of activate
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Continue table 1
Ik W gz 2 531 KPI
Function Monitoring category
159 28 G A P 43 % w1 TR P ) B 22 3 VR R I R R 4 R I R T R R T i

Analysis of the re-
tainability

Al 55 2 APE S BT
Analysis of the busi-
ness access

LA R bR
Comprehensive
index query

Routing updates

/N gk

Community re-election

LLC-DISCARDED

RADIO-STATUS

DNS £ iy
DNS query

TCP & 4%
TCP connection

Ping ¥ .PS 50T
Ping performance,PS pa-
ging

RAB #5 i
RAB assignment

RAB i
RAB re-election

GBI I 8
Network elements, user,
terminal

TD Jii Z /N X
Community with poor

TD

FHLEE S F BHE A TD
JHP R s %

Comprehensive download
speed of phone,download
speed of TD users

Time,number of attempts, number of successful, number of rejected, number of time-
out,number of retransmission.success rate of activate

IR BSC £ 88 IR/N X A BRI LAC, IR CLLH Y BSC 24 Fr HB9/NX £ 87 H 9 LAC.H
9 CTLIMSI, 3% YR, 2R MO B, R ol

Source of BSC,source of community.source of LAC,source of CI,purpose of BSC, pur-
pose of community, purpose of LAC, purpose of CI,IMSI,number of re-election,number
of failures,success rate

P IF) B L VB 15 8 LLC-DISCARDED M4t . LLC, LLC £ iR
Time,number of times, number of bytes, LLC-DISCARDED frames, LLC, frame loss
rate

I fia] BE 9 0 4% Bk A A YR

Time,name of network elements,number of appear

i R 1 E] LSGSN £ %% \PCU £ % .BSC/RNC £ %k ./NX £ Fk \LAC,CI/SAC.RAC,
BVCI
Request time, name of SGSN, name of PCU, name of BSC/RNC, community name,

LAC,CI/SAC,RAC,BVCI

@E%ﬁ’nﬂﬂﬁﬂ B T VR L T R R U B O R R R I R
If 3

Name of network elements, time,connection times,number of successful,number of fail-
ures,number of retransmission, retransmission failure times,success rate of connection

I G 44 Bk s T B 52y 80 0 B L e B B R TR L R A 4 R
Name of network elements, time, number of attempt, number of rejected, number of
timeout,number of retransmission,success rate,rejection rate

I IC 44 ik L B T] B2 37 SR VR B0 L B Uk B AT A R L A R OB T R R 4 R R R
Name of network elements, time, number of requests, number of successful, number of
rejected,number of timeout,success rate,rejection rate,timeout rate

U SGSN £ #5  H ity SGSN 4 5k B [ Bt 3G Y14 - 44 B 4 3G D140 385 oR v 40, W) e 4B
2 YRES D) H I U KR U4 ) R DA 2 R

Source of SGSN, purpose of SGSN, time,average time delay of 3G switching, number of
3G switching request, rejection times of switch, number of switching timeout, success
rate of switch,rejection rate of switch
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M R G PR (Attach, B i BT L PDP B0 25)
Traffic classes(upstream flow, downstream flow, total flow) , message class (number of
messages,number of request information, number of successful, success rate, rejection
rate) , process class(Attach,routing update, PDP activation)

/N A LAC,CLL I [8] B \RAB 73 R A 40 RAB E vy izl 3
Community name, LAC,CI, time,number of RAB request to set up,success rate of RAB
set up

P 644 BRI TRDBE ol 35 B, AT R L R AT I it 8RR I B L S
Name of network elements, time, business times, upstream flow, downstream flow,
download speed,time, total time,time proportion
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Table 2 Signaling properties and score function

Name of index Index calculation Scoring principles Weight

Terminal access  Extract from “DTM EGPRS Multi Slot ~ Access ability==9 is 100 points; 0.2
ability Class” which in the message “ Attach 9> Access ability==3 is 50 * sin(x/6 * x -n/2)+50;
Request” Access ability <3 is 0 points.
100 (x=9)
A= ])50%sin(n/6*%x—m) +50 (3 x<9)
0 (x<<3)
PDP activation  Start the time when monitoring to the PDP activation time delay<<100 is 100 points; 0.1
time delay message “ Activate PDP Context Re- 400=PDP activation time delay =100 is 50 * cos(x/300 *
quest” that is sended from Gb to MS; & — x/300) +50 points;
and end of the time when MS receives  PDP activation time delay ~>400 is 0 points.
the message® Activate PDP Context Ac- 100 (x << 100)
cept” B = ]50 * cos(x/300 * x — x/300) +50 (100 << 3 << 400)
0 (x>400)
Success rate of downstream “ Activate PDP Context Success rate of PDP activation=99 is 100 points; 0.2
PDP activation Accept” /upstream “Activate PDP Con-  99>>Success rate of PDP activation=80 is 50 * sin(x/19 *
text Request” * 100% x—197%/38) +50 points;
Success rate of PDP activation <Z80 is 0 points.
100 (x =99
C = ]50 % sin(x/19 * x —197x/38) +50 (80 << x << 99)
0 (x<<80)
Success rate of The number of downstreamd message  Success rate of RAUZ=90 is 100 points; 0.1
RAU “RAU Accept”/The number of up- 90> Success rate of RAU =60 is 50 % sin (/30 * x —
streamd message “RAU Request” x 5n/2) +50 points;
100% Success rate of RAU <Z60 is 0 points.
100 (x =90
C = )50 % sin(x/30 * x — 5x/2) +50 (60 << x << 90)
0 (x<<60)
Retransmission ~ The number of the upstream TCP re- Retransmission rate of upstream TCP<<1 is 100 points; 0.1
rate of up- transmission packets/The taotol num- 5= Retransmission rate of upstream TCP>>1 is 50 * cos
stream TCP ber of the upstream TCP retransmis- (/4 ¥ z —x/4)+50 points;
(with load) sion packets * 100% Retransmission rate of upstream TCP>>5 is 0 points.
100 (<D
E = ])50*cos(xw/4%x—mn/4)+50 (5=x>1)
0 (x>5)
Retransmission ~ The number of downstream TCP re- Retransmission rate of downstream TCP<{1 is 100 points; 0.1
rate of down- transmission packets /The taotol num-  5=>Retransmission rate of downstream TCP>>1 is 50 % cos
stream TCP ber of the downstream TCP retrans- (x/4 % z —mx/4)+50 points;
(with load) mission packets * 100 % Retransmission rate of downstream TCP>>5 is 0 points.
100 (<< D
E = ]50*cos(m/d*x—m/4)+50 (5=x>1)
0 (x>5)
Sharding rate of  The sharding number of the upstream  Sharding rate of upstream IP<C2 is 100 points; 0.1
upstream IP 1P data package /he taotol number of 7=sharding rate of upstream IP>>2 is 50 * cos(x/5 % z —2
the upstream IP data packets * 100 % % 7t/5) +50 points;
Sharding rate of upstream IP™>7 is 0 points.
100 (x << 2)
G = )50 % cos(m/5 % x—2n/5) +50 (2<<ax<T7)
0 (x>1
Sharding rate of  The sharding number of the down- Sharding rate of downstream IP<<2 is 100 points; 0.1

downstream IP

stream IP data package /he taotol num-
ber of the downstream IP data
packets * 100 %

7=sharding rate of downstream IP~>>2 is 50 % cos(n/5 *
x —2 % m/5)+50 points;
Sharding rate of downstream IP™>7 is 0 points.

100 (r << 2)
G = )50 % cos(xw/5 % x—2x/5) +50 (Q2<<ax<<T)
0 (z>17)
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Fig. 3 Signaling analysis of specific user
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Fig. 2 Complaint analysis flow
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lish( %) allotment) QT
16:00—17.00 40. 00 100. 00 1. 81 57.83 0. 396 6.93
17:00—18:00 87.50 100. 00 1. 55 18. 64 0.431 8. 20
18:00—19:00 83.33 100. 00 1.51 16. 01 0. 281 10.92
19:.00—20.00 37.93 99.99 1.79 23.09 0.249 9.92
20:00—21:00 63. 64 100. 00 1.76 21.23 0.235 13.71
21:00—22:00 0.11 79.74 3.59 81. 62 0. 448 15.32
22:00—23.00 0.16 74.01 4.33 101. 21 0.621 18. 94
23:00—00:00 0.24 100. 00 2.31 63.92 0.118 15.49
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Note: The bold data in the table are the indexes in the evening busy time
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