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Abstract

In the field of mobile communication, when users make a phone complaint, especially about the
quality of communication, how to give reasonable and acceptable answers to users' problems
quickly and accurately, and how to follow up and solve users' problems in the back-end, and how to
improve customer satisfaction are the key concerns of each operator. In this paper, a fast retrieval
and feedback system for user complaints is proposed. Firstly, using the data based on XDR, MR OTT,
MDT and other data, using the location algorithm based on fingerprint database, the grid location is
carried out to gather the poor quality areas. Next, the network alarm data and the information of
station interruption are aggregated, and the site coverage evaluation algorithm is used to form the
quality difference area. The quality difference area calculated by the two algorithms is compared at
the grid level, and the overlapping area is marked, and finally a query database is formed. When re-
ceiving a complaint from a user, the attendant can query and retrieve it in the query database ac-
cording to the address description of the complaint, and the system will feed back the label of the
complaint area, so as to get the actual situation of the complaint area and explain it to the customer.
Finally, the accuracy of the key location algorithm proposed in this paper is verified by performance
test experiments, and the practicability of this method is demonstrated.
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1. 5|8

BE M SR INEARM E K LB R, B &imi N CaARH g R 1o BERE DML 2 om H P
BEATIEE . B AR RSS . BT IEE M AT RT3, BAEERXFEARRE R R, A
A B A A (U, SR I IR AR B A R Is 8 AT HOUR, (ER TR S N BRI BOR A
O, RS2 i R IR 2 R AN e 4y F P RRETE 2, T ELXE T P O AR BRI PRAEVRSR AN REHEAT A 2L
B, MAEBE M ER MR, FASREMRSUE, RO H IR0 A 4%

XG5S NG, AT S P 2R S B R — AR DO el R RER 1 bR T B T
SRR R, T HIX S BT e d T A SRR e, AT REANREREIN B4R . BT BEUF
I, AR G R B R B O BB ol e 38t % i R S B I 17 S B L o 4 A1 T E K]
DNANERTHIE 2% A 0T PS5 IR K B0MS 5 9 B T T 435 5 o A7 A 1 A, S P gl 2 AR FR A
IWNEIRADR R BEAT I IE, T3 B IR ™ fif g il

2. 5k

BEE T ENLE IR AERE 1. THERE IS, NI E R MR (Measurement Report, &k %). MDT
(Minimization Drive Test, f/MEI)SEEARE et 7A I THR[1]. IEFE T MDT #dE 2 34T
D285 73 T 1) B L4 (P B (MID T £ 485y Mk 55 B 45 5 5 B DL R B ), (HA2 B T E XA A AR
ARG, BE R IR MDT 84 AT 2 8 KR EM (2] Bk A e R H MR 84847 704, @
AR LN S A R BEE AT B VS FE AR AT, A B & HER AL 1 RE 1(3]

AR — M TR GUER € A 5, K MDT HEd T 86 E Rie8UdE, X MR Ed5 it A7 138
AR A 72 A7, 72 MDT 48208 Lo B0 i 1) X 350, FIFH MDT EE 7 ki AN B , A& 3B AL AT U1 25,
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THEEMS B AR bn, TEUMIM “F8807 , 700l 28 A5 5 3 AN 0 28 45 5 o A A S BEREAT 70 #» SE A6
XF TR 22 MR AT AR I (4]0 R AR T RESEMT N 2% 7 o O 2% 5 A B . Wl (5 B AR AT B A e, 2R
T AT 5 AL R RAT RO I MR AL Al T, 3TARSE o KRR IS (AR R REAT X Lo b, T A5 20
PRZEME 515 5 R R EMMS AR S REAT &, Gi— vl Ml mAR2s, HAMARZEAAL . e tIbRs o B i
N GRREAT AW, KRR . SRR SRR R, R R B SRR, FEMIAR AL
K EBATR R, AE BRI AR, ol al ARSE bR 2 a7 LU R, JF BLAEMIHS LB 1T AR,
Ja BEARN R B2 IRARC 5 SURTE % DR I T R, & SR AT A AR

3. B

MR 4wl M ik 5 s, BB 2 IR 257X 1) RSRP (Reference Signal Receiving Power, 2
A5 5P #) . RSRQ (Reference Signal Receiving Quality, 2% {5 5 ELFEfi &) AOA (Angle-of-Arrival,
55 2IAME). TA (Timing Advance, BFAIFEATE). DLKAR/NX ) RSRP 5 B [5]; X E(F B2 P e
ARG AR, AR X LB v] LS et LS F P B AR 15 00, 72 X 28 78 2 VP4 110 3 2400 .

3.1, BENEZEYER

FeF MR Hdfs 0B o AL, AR MR i i (045 5, O SRAE R AT AL THEE, WP IR R
RBATGEE, S AL AL B R R O 7 MR B T (915 S RSRPL AOA. TA 455 BT
PAFHRBEAT RAE S ENL, EARKIEAIAEL, ASEIER . RS S BIAS R AT REXS R AL A
PR

3.2. EFiman e EE

FHERREE ST 55 S ME R E RS R, WIS 535 A O 05 8 R B £
UE IS, MR 22 ANAR X (>3) 55 R B8 SR e 2 P [6] o Xl 07 536 (R B s AE T, o Fkanl R 28 5 67 £
TS HARE U, SHMERRE A AR H UK, LR S AN R E B e EMiEZE, iT2R
RN HIRC, EAKEERZE, BT TR R AR 0 T 1 B ) v 1
3.3. ETFAEAOANERE X

F B PR LR AR AR S RIS S NS A T P R T, TR AT AL B AR BRI A 7. I R
R FEF R B ZAME S NG, FIHE SRk, @A 5 aE, rEmEmArE, X
T 8 7 BIRAEAS 5 NS M 2 2 S 3R KR B A TH B KM ZE,  E SRS E R AR BIMRAE[7].
34. ETHIETAMEMEZ

FEE R R B ZAME SN EE, @A EA T IRA, AT BAR B . SR RS 2, E
ALK FE 4SS B RAIE
3.5. BF AOA + TA BB E

M TA 2 UE 5% /NXIEE S, Bl AOA HHEMEE, IS + MM UE 8. XFl
TR BRI SR SEIR T B, {HE MR TS TA S/ NI R 16 Ts, BATEZ) 78 2K, BT Lk iR 225t
Tk 80 K Nz 245, Ntk TA [EARE A, NIHIRZESTF K, AOA £ MR ML A BARA 0.5 &,

HRFRIIERE LA, EARLENLOS) T IX & R T, M SR, IZEMEMIERES] Kk TA+
AOA HIEN SR EGE H TR AT R 5, X1 1 X4 A I R R B R A EHI[9].
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3.6. ETROENEMNEE

RGRIENTTVERET TA + AOA BiEIE T E i 5k, A& BURT AOA, TA MIERTE, J5#& 5%
IR TARES B e UL AT AR e HERPETCVRI 2 LTE B PP RS ZR[10]. BRIASCHR
7T IR GUE R E LS . ZEESIN T MDT B 2 I R R AR S0 s 18I Fa 805 I ZrAL R Y,
T B vy R o A E

3.6.1. ETHRIENEMEZRERE 1)

SEM SRR EE SN 3 # sy FUACHEERE . $REULACERE . PARSSRIBIERE; FAbE R 5
FEAs MDT  Hodfe o (K0 A Bl b AT U, DA R B T KA i sCEAT VB AL B . PR SCULRC L A2
H i MR HE 5 1R SUF 3R SR AT AU TS, St SO MR SO A 26, IR S MR 2
e i . iR E IR FEE m2 MR RAE RS A T3 Hn BT ORI, oy th e A s 2l , IR
SO0 A R AT U, e TS A AT e, MIER. A 1.

3.6.2. FALETIE
MDT JHid B it AR, IARZHREUES, FUCHEI AL RGN IS 1R E0%E T2 RER
ERIROUE; HAbmsE AL E . W TAMEE R R IS EE, RIS HEEE

3.6.3. BYCETTE

MR #¥E& i BmiE v, AR, SHRLUE h R R SouEE I A 5 B TR, BT OREE. EAL
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Figure 1. Location algorithm flow based on fingerprint database
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3.6.4. ERIEE

TER RIS KA AL ERE B G, @l EIE. HEULES, B MR e £dE, 78%F GIS
(Geographic Information System, HiF{E 8 R40) & LTI £ GIS P& L, mLUHZRA =K,
X TR Z RS VR

3.6.5. BETHRUENEBEEXERR

AR 1 Fe8UZEMEE . R MDT 3 LKt I 205 POALARAS R 46 HE (R M A g U N 23 AR 4L
B, MR AU Lo S MDT $dE— 30 1R ANREE AR, v DUIE R 2R e 80—
Btk BT IR NS S R AR L G U AR B B B, BN XSk v h dh R AE Ak, W75 EEx)
FRSLIX S5k PR FE SR SR AT BE BT, il 4 0 I 26 28 A 1 A B DAy TR St 0 11 4 o P st A M R s TR
SHOREABNH G B 188UE BRI AR FTE /N X A7, — BRSNS TRESHOR A BT 1%/ X
WHIHRSUIT A B B e, BEGIR SRR IXFRRES 1A BIFe SO 5 5 bril B R I — 8,
SRRSO B TAE RN KM . FeEFE AR AE B 1.

Table 1. Basic information of fingerprint data

F 1. BUBEEAER

BEAS REARRD BRSNS ERSAKK AKX 1 4B 1 X2 X2 X3 43
% 2L Hrz DX /MX ID Sy FEEWE WY FEEWmE MY FYWRE

KEFAR 2. BAVGHEAR RERSUERERM S, (AH T RER )RR N XA E MDT
BB R &), Kt MDT SRAEEORE IEA e ORI AT XIS e a8 78 25 21 AL ZRai R H RS MDT
AR B HAT ISR S 2, P BOE T FL LRI R . fe SUESIR e 45, BAIIZR
ERHER, TREUERANING S, PR ARG 5050 M BN s B, 1%t 45 RAE it 0 &
RS T, JA— ARl MDT ERFE A, BROAMES “4880%E” , 5l 52 R IR B SLll & 1.
LTE AL MR | Okumura-Hata F57 ;

L, =69.55+26.16lg f, ~13.821gh, —a(h,)+(44.9-6.551gh, )lgd + C,,, +C

terrain

BBHE N f—— TR, A8 MHz; b3 REE R, AL m, 58 ONIETER
2R SRR 1 5 S AR 3B 7 170 1) SE PR PR 8 P9 (T I T IR R FE 2 22 A B = hgs — hgas By
B G REABEE, BALm, & ARG REBIRGEGE: d——HRiiRE& 536 RE& 81K
B, BN Km[10].

R 3. FRGULECH A . RS R B UL AC (7 #E 572 KNN (K Nearest Neighborhood),
e MR S5HE4UE R “HAL” BOMHRS , F 05 € RLRAE RT3 R 5 /N X DL B AN AB X 5 5 5 BEAE A RRAIE
M, HESIRUE P IRSUNGRE RS, B A B WG B N BIRHES, R 3 K MER /N
B4, X K MO oA RE 2 A MR AL E (0032 KNN HiE, K=3), WK 2.

Bl AR5 38 A7) MR SRAE MRS /NXCA CellA, 4BIX 4354 Cell B, Cell C, Cell D; KA RH %
IBAX S EATHEY, 5S8CA. By C. D MARXAART, RJE50lE 4 MRS ERGUE R, Phiki
NI 3 ANREL, A4 3 AR SUIRAE 25 1 2 26 FE K O BN AR 58 AT SRR S I A 26 T

n

d(xy)= X (5 -2)

i=1
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Figure 2. Fingerprint matching process
B 2. fRL AR
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4. BRGRENE

FEIGUE X IR £ 64 AN F) A (L3 A7 22 D DX A IR BHIE, 72 0 31 400 KX A A, 64 4>
€ 1 RUBIR Z S A, S B ERZELE 100 KA, WK 3.
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Figure 3. Algorithm validation test evaluation
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FHE SRS T AOA. TA SREVEMIL B REMIZIE R, SN R ESRE s, 0T W% E 5 1P
A 5 A — P 1 A B
5. BRE

ASCHER T P BRI R 5 R IR G IR AR S5 %A, B TR R R A
FRIL) FBHE A BRI AR, S 2R 3 TR U8 (1 8 A S0 MR BB AT B AR B, AR HoAth 5 4
5 MR @A EAR R, RATERR T B B RGBT SEA BRE (E R IR TR S R 1) I 4% )5
U P R URREAT PEAN R RIS, 5 HL AT DLEE R Ge ot P B0 X T AR Il 5 B BAR AN R s aE
S BIMER AL B B, AT S I HAT A, B I Rk
E&WMAE

T A BHL SO H RIS RO H 45 192102310020, 182102210363); Vi) R 44 1y 252448 B R IR
H A RISCHE(T H S5 : 17A520009); 1 F6 24 BUTZCE AR SCEDT S0 H BEBh(TTH 5= 2018-JSTY'YB-020);
T R 8 AR BHA S (T H 45 : SKL-2018-771); 107 1 Il K 2= 808 B0 i & 5 B I H (00 H 9 5«
2018JK10).
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