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B HAURIE B K2 3000MHz. & 5045 2 A% ) Okumura-Hata #5784, ‘238 T O & 5
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2GHz, K BbA20 T B Cost 231-Hata #7, Hog LUR:
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e PL JE SUMAERE R ATHORE (dB) .« f #EHIEE (MHz) by ARESTIREAMEE (m) .
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st IEHH (dB) o ot C, BFXTHUIX B —AME IETR, A8 FH T R8T o0 i A2 R 5 FE DU
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T 150MHz-2000MHz #i3% [1] 5 2k HL 3l A5 AL & Hore o b . &G HYS R, XFEREE 7
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PR G R IE s Keouter & fetuer WIHVER T foruer A FHASHUT | EE TIN5 FE -
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AT, M X SRR A (R, A FL A8 5 A Mok A 7 Tl
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T, i BT M T X e A AR AR R ORI T DI, W DA S e 45 SPM B ARY s /Nl
BRI AR WAL 551 £ Cost231-Hata B FEBN Il A X 3, W] A SE 4% Okumura-Hata 152
R IR SR W JE . IR AIG . 78 05 EUAR) T IR s W 28 ) S % ¢ Okumura-Hata
B, Cost231-Hata #5858 SPM A FAT LB IE s M iy 78 o R Hh 19 A SR A Y
PESEIEFE Cost231-Hata #5241 Ml s, B a5 AR/ (CAnAsh 35D SOk SPM
B, R, an SRR A s — HAE TS0, AR SPM AR AR SRS Nt Ay 4 FE AR 2 A 3
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AR SCHE R SR S BIR = A B e i A, SRIBCRAT AR PERUIE IR ik R
RAPT7R o

R L =AM TR R R 2 R SO B & AR R, DA B R Ak
AEFAE

OFEBEER d, RIS R AL B R

d = sqrt (Xe — X)> + (Yc - Y)?) )

FFAIE d 75 Okumura-Hata #%8. Cost 231-Hata 5%, SPM #EMIAETE, I H 1g(d) HHBAE
SAEBHFE R LM R R . KECR TR, PHREIE, PG ST N, A
7 T IO B BB A AL B R rh ) el 3 3 b KRRL 7 LIRS, BE BB, ok
FLIRCAE A R Rl R o v e 31 BELAS LR gUBOR, BUFER] BB, AT 4 SERRtE oL
QI RN RE hy,  BIEESS AN B ey B2 5 BE bk w2 0. HD

hy = Hy + AC (10)
QMM ST EE hyy BN S HR S E . Bl
h,, = A (11)

FIE QAN Q)FE Okumura-Hata #7 , Cost 231-Hata #7 , SPM BRI 7 AE, H 1g(hy)- 1g(hm)
B 5 AR S AR e A R R o AL, ASTEKIN 1g(hiy) * 1g(d) -5 FEBAF 51 4%
FERZME R R
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HARAAE -

OFAIEFH K, RIS S AT TE XS 1Z I £ H AR S AR RR R R 52 .
ERNGIE L EiEb0 p =S S 106 =42 A W N TS U A= WK VT T N T C S I IOV &/
AR ) R A — 5 1g(f) M 1g(A) B&ME R R H:
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gi Pk, T n) (R oA, ARSCRT RLYIAAS SRR 1g(d) 1g(hy)~ 18(hm)~ 1g(him) *1g(d)
F(lg(f), 1g(A)). [FIN, IARAEATIAFAELLT = A2

L AU T T A BAREENE B BY, BB HOE R R 2 grigt, &
SR — AR S, RO T B TG 4% F 0k A R B 1 T 0 SRAE R IR K IR 2

2. BT R AR I ARAL A, IX AR ) R A0 TR RO R R T e AR
.
3. A ORI I [ R S A R D8 35 () ATV, TR RRR AT .
T LA E= AR, SO TR AE ) (8 R e R b BEAT 5 5 AR

4.2 ) — AR R AR

) 7 Je 1 Bl 0 A S b MR I AL, X T R SR TR R DR B AR 5 20 B

BEXS I, ST SN B BT AT, T A & A R AR G AR
YRS TR, B2, WESREITRE, ZE RN AR AR B AR T R 22, AR
HAZFIAN AR, R, ASCERHRFRER L, A 720 i ot 22 Bt
TG, R AR AT A B SR A . f, FE TR b S
T g R, XNOHRBEIATHESICBAFL, FERAAEEAT BB AR IE S AR ISR E .

4.2.1 FANE KT
AT B ok BN =~ ALSEF3ET- 65, B 7 train_set Fl test_set P> S04

Y (https://developer.huaweicloud.com/competition/competitions/10000
13923/circumstances), H:H train_set B K H 4000 N SCAFHT 18 ME R A, I
HAEAN SO KA 3000 4 8d, 3Lt 12011833 4%, X Hifd45: Cell Index. Cell X,
Cell Y. Height. Cell Altitude. Cell Building Height. Cell Clutter Index. Azimuth. Electrical
Downtilt. Mechanical Downtilt. Frequency Band. RS Power. X. Y. Altitude. Building Height.
Clutter Index. RSRP.

FER o, BEAE X OB ARARES LG (384180, 4345400, 7£Y HliffAbRES
JBHIR (3376325, 34179600, MM A X Bl ARARES FZ VU Y (382930, 434580), 7L Y i
IAABRES REJE Il (3375740, 34188800, it LA )y A RO UL N0 ) A Rk sl AR Ay e £ 4
RS B SRR, BRI 50K, R EWE 6PN .

B0, ARSCRA RN £ S A B (X, YD) A5 B BIE a7 Fr s i
L, AR AR T 9 KR EANEAE LI £ AE R TP R B B 5. 3D, ATLUE E)
i T R 7N A SRR PR R M 2% B 2 BT, A0 Lo T ) R AT AE 40 v T 100 B
Eagihfesiiniin

NP8 7R, M s M SR SR 5 (B 70 AR B, v DL HOULI s e ) 2R T 22 5| S8 Y
T R XA 25 K28, e FEAX . s R U, AT RUE H I R 32 )
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B 7 AR R

8 YR XY B
AAES T A O X B RIS, A DL BRI S AP A EE A (Clutter Index = 1) ¥@ 3 (Clutter

Index =3). IEREITFA X I, (Clutter Index =4). #FxMAEHE (Clutter Index =9). &4} (Clutter
Index = 19). CBD Fi45F (Clutter Index = 20) X Ubhhdy2ss,
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XF 1300 S B GRS = JE R R RR AT . BRI 5155 TIRAR), K
AER IR ET e AT T 203 vk
1. B AR R R BR PR RF

RS OMPRMRGIR

WRSHT/R, 8 HF Table 4 45 H T HR B A FR I Gn5 & X, Jorh MR 2
K A S il ik @%mﬁmmuﬁ%5MLﬁﬁﬁmﬁEﬁ?m*m
W%, [FE, SRR G R 20 50 64 74 8 XA N 1% 00 & T 20 K s gt
ﬁ‘m%%@%mﬁuxn\u\B\Mm%ﬁwmiﬁ%ﬁTﬁﬁgﬂ%ﬁi%m%%
A1) AR

SR T8 J5 , A SCRIN, AFAEi oy A8 5 0 TG A8, DR Ay o B3 AT Eds s vk, 41
Wl NX S 2461901 FIAEKR R (411170, 33954800 HIMLIN S AW m R 12 K, {Hih
MIRA RS0 10, SEFY S L ET 60 KA JE. /NX w54 1231001 [FJA-FRN (411140,
3395880) (1ML AR R TE A 156 K, (HHWREI2KTN 14, @Y= LT 20 AHT
JE& o

F TS R s, A SO A T R Ut
2. FAE B 555 REANRT

REICHRZERIR B, BE BT 5 R B (R g AR, R A5t rh A7 A8 3 40 245 ] R
B, RS AR KR A T RRRIER R N, E A, AR T TR AR
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FEL, HHA7K dB.
L=Pr—R (13)

AR H 45 I8, A& ST RIS Ly = Pr+ 103 = 114.6 , HH Pr 71 2097
ANFElh FR R RA4E hy 11.593514544587505, £524 11.6dbm.

Uk, ASO 2SR Lp = g (sqrt (Xe — X)? + (Y- Y)* + ((Hu + Ac) — A)?)) HEAT
e B 0.2 7347 5k 116.94443124834973, 2974 116.9 2K, 55 0.8 737 £ 4 481.92281539655426,
21k 481.9 K.

PR B /N T 116.9 AKBDUI G, # HOGZe BB AL R 40FE L KT 114.6, WA 2 7
B, NASIER, FIFE, SRR KT 481.9 KA A, FFH L B RIE L /N T
114.6, WRAA R ETE, DG 50 6

Bhn: NX G54 1001701 AR A (424455, 3376320) ORI o P B L3R ol 1) i
h 64.82 K, TEEHL AL IERIFE N 150.2 KT 114.6. /NX G5 4 1032901 [IALKR Ky (428735,
3418170) FIMIN pBE B HERE S (O RE S A 212.84 K, Lk IRAEIRIAE N 66.7 /N T 114.6.

TR SR, A SO H A T AR U
3. THZRERSIER

B9 Huhib/MNXRRE

X T E A BEAT FEA (B AL BT LUK B, e H e 1K il 3L 6055 4000 A/ XA
2097 AN, AEFE R/ DX G 5 AN [ EE Rt SO A R il DRI, /NI g s 1 it Al
PRANAE XN AR, I, LN B 0 B B T AN Ui BT g il s B2 20 A Kot
A, DL, ASOREE 1N X G5 AR5
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4.2.3 RFAMHIRERAS

Mt IR, ASCESER BN URFE R VA RAGAEA RN 1048574 K, x5l
B3 /NX g5 A1 RSRP {H ¥ 16 A8 5 dEAT K 14047 .
L ERFARBRTEGHTE T

HIG, WiZERT IR AR R MR AAAE €M R, REEa KRBT
TSI 1o XL, B EMAN S R BN SO B IR EURR AR B A 4 A
KMO g VA T oo, WAR6. [, - Ei sp A AR B AE, R S B AR S e A B
RAE

6 KMO HI LA R 5

Ei=g7n HE
KMO HUEE D) 4 588
IR 7 11552718.086
H & 120
BEM .000

L A TR B A 56 8 115 U o 11552718.086, AHMN FIHER P AT 0. T B i 2%
PEAKER 0.05, HT#EEE PAE/AN T 2T, MINAEAEER, AH A REOHRE S 3
MM REMEZESR . FN, KMO {4 0.558, HR¥E Kaiser 25 H (1) KMO J£ & ARk AT 505040
A AT R i o
2. EHRHEF

FEIX AT S0 AR IR 2R B AR O R AR RS, R T e ik B A -7
TR T 1 HREE .

®RT BITEMRE

R, WUEM, H—FA RN TS, LIS =S4 —A, A b EEE & X
—UOERHEAE . J7 22 TR AN SRt U ZE DUERER

AR CGE 8-S #5387 R i Iaa g is ol . v LS 3] 25 1 AN
TIRFEAE R 3.159, fARIRAT 17 MRS 7210 19.743% (Rl 3.159/16%100%), RitJ7
ZEDTRRE N 19.743%; 55 2 AN FRIFFIEAE 0 1781, R 16 NS R 7 2210 11.134%
(1.781/16%100%), ZHiFJ7 Z51MkH A 30.876%. HAEHE S UL EWILAE T i T3 HL
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T 16 MR, VI T4 T 6 AN, PR AR 510 S ) ZE iR, SRty
ZE TR N 100%.

W HERIT CGE RPN #R T R, nTRUE S, BT RECT A
7, DUANRF— IR T IRE AR 21 61.868%. ik L, ARG RERRK
b, o B R AR

BRI CGE)\FIREE 5D R T RA& TSN T, FTEEE, &
(1) BT AR S 1) ZE DTk A BN, R W e e A s SR R R, (R A
Be T SN R A AR B I 0y 22, R T SRRy ZE ik, AT R T TR

EEI0, ARG T EOH, AR RHE(E. FTRLEH: 56 1 AT IR EE R
i ORI A AR R DTk K. SN UG R REEAE /N T 1, 6 AR I 1 A 5 Y
DUBRAEXT /N, e mT LARSCA BT 20 (1) < Ll R 7, DRI 6 MR T2 B0 11
3. R i) i 42 R

XL, AR SCR B K 5 22350 DR 484y R B 3R AT 28 e T it AASE DR 1 LA oy 4 A e vk
i R 55— A DRI 48y R e PR I i R e 2 J TR R 128y, R il T i 1 1R R 28 Ay 141

HR8AT A, Cell X\ X 7228 — N1 EAHB &S EAT, Cell Y. Y 78 AW T I
AR EEAT, AR 7 BB TSR S A B A R, ATERE N BE B Cell
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K8 TR e s R

Altitude. Altitude 7E55 =AM 5~ EA B R MR, %P5 2005 1 Bl 5 LI s e
{5 ; Height. Electrical Downtilt. Mechanical Downtilt. RS Power 7E 5 PU/ AT FH 5
P, %A ELEAE T 5 RMVAXRKEE; Cell Building Height. Cell Clutter Index .
Building Height. Clutter Index 7E55 BN ¥ EAR BT, K7 EE20E T HHEA
KHIMEE: Azimuth, Frequency Band 7555 7.4~ EAT R m R &cfr, 17 B EAE Tk
SEHLAKVJ7 ) F R AR R

4.2.4 BEAES S5

1. ¥R ST R EAHE

K B g B TR Z MMA G B AT FE L, NeNEF oI, b & MR
BIRBLSE I AR, 454 Cell X FI X A&, Cell Y F11'Y 28 & Cell Altitude 1 Altitude 25 &[]
HNEHeEHM. FHIAEEL4 5 2o~ Height. Electrical Downtilt. Mechanical Downtilt .
RS Power PN LG, BARHREAT JIE RIS HLI AR i, (HILHRRAE 855 5 sOF AN 2 1R
NRE R iy, ATy e — b A . AR A AR A5, Cell Building Height. Cell Clutter
Index. Building Height. Clutter Index 3= 2 AUFGEHW AL R 5 | Ak i A0 i B, S
Bt NN E LN ER, K62 50N, B NALEMA 5K Azimuth, Frequency Band 1
N a Gk, HIERE R 37
2. AR

A0 3 b T MR R 5 6 FR SRR IR KN, IR A P s e n] S
BRI, FEKHE LTI M N A R R 5 | R R E N 7 W T AT HE T .

o, B UG AR BFE L, LA dB.

L=Pr-R (14)

BE— DA SCE RN L LB ALARAFE L AT b AL S U1k, SRS R R 5 1 3
FERF I H 7 W ATy, B g R mRoR: Frh, L AMERBFENME, L7 Jbs

#9 FIEHTF

HEAL G AL R IFEBUE . Wy HBOR, ARIBHUEROR, WO k2, 5 () i
4.2.5 FIERISHETE HE

FER TR TN B P AR R R R, Al DURIL, SRR NAS 2N 717
ZEUTHRR U N 61.868%, JrZ= AR KRR REPAR LSS R, DIk, ASCK4i&
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—

M RS $H E / Wy

2 13748  103.5397934  0.041625576  0.455196

5 538331 103.1312859 0.004619031 0.451124

6 208968 103.5755472  0.044864494  0.455552

7 64145  103.1844933  0.009439069 0.451654

8 9522 100.4445085 -0.238775112 0.424345

10 23503 105.2859537  0.199809575  0.4726

11 13296  102.8906002 -0.017184594 0.448725

12 62606  102.68627  -0.035694787 0.446689

13 67864 102.6770363 -0.036531267 0.446597

14 32044 101.1273905 -0.176913094 0.431151

15 11892  99.84396485 -0.293178134 0.418359

16 1059  97.72405099 -0.485220328 0.39723

17 1210 97.90183471 -0.469114968 0.399002

18 386 94.9942487 -0.732512083 0.370021
A B/ ME 57.87 -4.09558371 0
FEA I KB 158.2 4.993272985 1

X EA L B AL R K A 5 RS T o i AR R 4L, SR iR AT S B S R SO

R -
(—) ToLk BT MR AE

KESCRRAE N, AR5 AR B e A A S PRI O, R Jall e FL B MR B 3

K, DIk, ASCE S G I K51 R Ak

1. ST WET Y,

5 4.1 HFGUI = MR R W], 1g(f) X+ HIBAR T AR 3R L A7 500 B3 (3 m,

Ik, AERE I ARG W N 5 Y, BRI

(=) XIRFIFBEHRFE

B T LR AR S IR PR AL AL, SRl AN ML AR AP A R B A 3R, T

B,
.

RACHBHUN « Sed, IR RAE
1. B HZ R B B IRFE Lo

75 4.1 RIS =SB AL 7= 3 AT A 5 AR, Rkt 5 LI e 2 T PR B T HL e
T AR IRFE L AT RO & W0, DL, AR AR IR B o2 1e) (B RS 45 L, B

Lp = Ig (sart (Xc — X)* + (YY) + ((Hy + Ac) — A)?))
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fEScbris s, T 1g(0) AEAERIBR G, T 250 Br Rkt LW w7 EAH R R 2 . A
SCHIAEBE Ly < 1T, BRIN Lp =1, AAIZERE FAEAE IS B B 4G .
2. WL 55 PEARFE L

H1 TR A A BE LI, DRI, DA R R0 A7 5 ) 58 A BV A LS 5 R
AT oA, KR SCRRE W, éa?ﬁﬁ%ﬂiﬁif%ﬁ%x. AR, AL PARFEAE AR N 1Y
I, BRI, AT RN 58 BE ARG E Ly, B

Ln=n, (17)

Forb, NG 2ORE | MBI S B o E TR, SRR R AU R

1L A Fenl A I A iR 43 A

HHEC AR, ATLAE 2097 AN, OIS0 AiAH AT, SEA RN R AT,
95% HEuh DU AU B AE 15000 BLN, ACHR D Bk aG A R0 22 ORI A5 .
3. BB EAFE Ly

7£ CCIR #AYrh, W5 & Wi 4E 7F Okumura-Hata BRI EERY b, B x5 54537
PURE B MR SO, S I N RS s AL IE N 7 B IR E Ak«

B = 30 — 251g (Muifi gL s i % ) (18)

% CCIR HRY A K, ASOKE Jg T [F] — AN e uh g Fr A Wil s, a8 3s FE ANy 0 iR
TS LE A 5 SCH EESR % FEHFE L, b EAAN:

LB = —lg (MI/NI) (19)
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Bl 12 g L

Forb, My WSS EEAN Y O O AR, RO, M s N UE R 1
4. FRIRFAYIREZWET Wy

LU BB K B AEAIEL, ASSCG LN 3[R Akl ) e A 000 s P )P 22 3 3R
Py e 1, Hat a0 .

1
WHzﬁi;Hj (20)

Forb, Hy WM RS SRA R RE  IXAS A3, R LU H P B e RO I XK,
Rt R,
5. VIR ME T Wo,

[FIEE, Al DAAS 3 - [A)—SJkal (R A O s (R PR~ 23 s i A7, A 500

1 @
Wer = N Z (WC]>J' (1)
[

Horb, W AR R G| W IE A 1
(=) KSR KERBRBIER Pre

oL B IS 5 BB T 32 ASERFIL K S8 o, AR AR 20U B Ll A S WL S 2
A, AE I S S AT B, DA SRS T AR R XA ], 5 R A Tl
HATEIE.
1. ARXHL B A E

HAE, AW S R AR AL B FEACE I b, BRI LIRS RN oy
BIME 50 B £ 5 A AL D R R R R AR o AE BB KR SOk S B kbR, By (604 30 . A
PRI 555 AU AR, B s A el A S LT T B TE TR MWD Jciid, ASSC
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B 13 FAXH L EREE

VLT DR Ty, AR TT 1) b, BRI pE L LT M R A o, A

F W R
(p == — arctan <||)3(/ : );CCD (22)
SR AN -
[0,7] LT
oo — | € ¢ (7,180 — ) U (180 + v, 360) ][] (23)

[180 — 7,180 + 4] %I

2. EARRETT A T BRI, SR LRI AR LR BRI, (i
DA LU — (R MU AR AL 0 AR IE S  Sed . WU RO I, Pl
FARI LB PN RE 2 S s it EEXF AN TR R e A 4y Ak A T AT 9
(1 HYHT

FEES B 7, RSO B R 00 S8 A B R AR B R T, 5 4 L BT B
HIFJE 2k il e EL A AR AR BRI s, Hen s -

A =P (24)

w14, I C S B R B L 0, W EE AR B L, RS ALY
SKAN B AETEELT ORI S S E L S KT I [/ BN ¢ o (AT KB SCHRS TR
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B 14 SeE SRR

BB 30 JE

¢1 = arctan |yt Ac — Al (25)
(Xe = X)* + (Yo = Y2

My € (61402 — 5,01 + 0+ ) N, AICNNy, fEAEsea i, &0, 2o ALy
FESE A EL, AFAESET ISR

B 15 FEX RS R EE

W15, SIS EAT R, g i B b R i, ki R4
FAHAER, A
Ferb, D ORI s AR R B B O B 2R BB B, O T 5 AR BRAM D < 1,
MHLD = 1. HAFAA:
D:(HM+A0—A) ><s1n(91+02) (27)
(2) i St A
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WFFCRIL, ek AL iR 8 2 R L B S KOS Z RIS, 2 AR RS
%, XMIG— MR E T YA RN LA, s X msgnm, 51 H i x5 5+
Ao HAFN:

Ay = Wy * P, (28)

Bl 16 SRR

npE16s, AR C S B R B L 0, W ROE AR EP I L, RS ALY
SKAN B AETEELT I S S E L S KT T T B AN ¢ o AR IR B SCHRS TR

B {ER 30 JiE.
@9 = arctan ( (Au + Ao+ 4) ) (29)
(Xe = X) + (Yo - Y)°

2y € (01 + 0y — 0,00 + 02+ 3) N, NJGAFAAEMBII S, A, I A7 A
BT, MAAAESEN SR o
(3) W1

IS BAL RIS AAAE N TR IR AL A 2R AR EOK, 2 2R L
Zo LR R I DA RASRINDIAE G TS5 AT 25D R U Bos & - W& 17.

MR KSR S BERE, ASOE LT AT A, a3

A3 = (WELB) %P, (30)
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T T T T T

B 17 MR HUHN R R

(4) BRI Ny
MG Lk FL AL BRI 8 BRI S FH P I R AR e IS, PR, SO RE ) Bk ;
WA, WIZEHT RE J1BSg . Jode I e AL 7 m I an 18 s

& 18 g RERE

FRYE KSR A B RE, ARS8 T HUN R Ay, A
Ay = (Wi (Ni/1000) + Wy * (Mi/000)) * Pr 31)

3. BT AL B RAERE T A E
FERFSE T 5l AUOLI R ARG 7 B AN A AL 3k A i ) Ak b, 6T K SR Bk
ARTSORS A IR RS DR AT IR G, X IR I A ST D Pr AT B I A&
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SE4% ELIRT 5 M T B IR T 4, BVAR ARG rRLB IR S8 A T AR LG L M Tl S5 . K
W BRI, Pr}E =+ Azt A+ A3+ N

ARG e I I A, BIAEAE CZ B I 58 A BT . AHDRF LS . SR S8
BB WP =My + da + A5+ M

A DURF G T S R I 25 1, BRIAEAE TG4 PR AN ELART . Ml S s B St
BB, WP = Mp 4+ Ao+ A5+ Ay

FEUR, RO T DX ISR PR A S B % Pr BT B I

FEMITHT DX A, - e T R SCR 5 BERMIT S, AN AAE R B . 2el g,
Pr*IE = A3+ N\

5, O SO X RS Dy E Pr i ATIE IE: AE RIS, T K E SR 5 BRI,
IWAAFAE LS I U . Ze %, ) Prji = Wer * (A3 + \y)
(DU HAfIE AR TE IR
1. Okumura-Hata fEBFFERIETN Lk

Okumura-Hata £ 74 J ;

Lb = 69.55 + 26.161gf — 13.821gh, — a(h,,,) + (44.9 — 6.551ghy) lgd (32)

Hrr, fo TAEBIAR (MHz): hy: FEISREA KR (m); h,: B3)6RETUEE
(m); d: BEEHEEWEZ M E (km); a(h,): BEIERERERT . AR
X, ATLGEE R o K AE A TR R E A

T AR FEBUR R 2 A sk ey, BRI, ARz a1 O, B ) ek
HL AR K% Ol 2585Mhz>300Mhz, Kk, a(h,,) = 3.21g(11.75h,,)]2 — 4.97dB, K JHi[x
HIER 7 K = —2[1g(f/28)]"2 — 5.4,

A, 753 Okumura-Hata £ 75 51 #6452 1F I«

Lax = 69.55 + 26.161g(f) — 13.821g (Hy + A.) — 3.2 ((1g(11.75 % A))?

(33)
+(44.9 — 6.551g (Hyv + A.)) * Lp — 2(1g£)* — 10.37

2. Cost 231-Hata AEEHFERLIEDN L ost
Cost 231-Hata f575 %y .
PL = 46.3 + 33.91g f — 13.821g(hy) — a(hy,) + (44.9 — 6.551g(h,e))lgd + C,, (34)

b a(h,y,) BUEF L, ah,) = 3.2[1g(11.75hm)]2 — 4.97dB, C,, & % 0 Kk, 5% Cost
231-Hata BRI FERE 1E 01 -

Leost = 46.3 4+ 33.91¢(f) — 13.821g (Hy + A,) — 3.2 ((1g(11.75 % A))?

(35)
—4.97 + (44.9 — 6.551g (H, + A.)) * Lp
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3. SPM AR FEAS IETH LSPM SPM H57y :
Ly = Ky + Kolgd + K3lg Hrger + K4Diff _loss
+ K5 1g Hrxetr g d + KgHpxeft + Keuter f (clutter)
e 2R WIR 105175

(36)

10 SPM KIRIZ%

R H3CE X BE
K1 SPIE Y EP PSS 23.5
K2 P 2 Sl A 1 44.9
K3 Mgl & Rk e BEAH R A1 5.83
K4 ST ARG 1(>0)
K5 HRGREA R A BE S AHOCHIR T -6.55
K6 Bl & i BEAR DG 0
K7 HZAH R A F 1

i, 732 SPM BB AR IR Il
4.2.6 FFEASRHENE

g bPnA, AR T 16 NRIBARERE 3 ANGer AU IE SRR L A 7 ASBTA
T IERRFIE, XEE EPTIRE) 26 MRFEREA AN E T, BRIEUR R IR . M
RO T A A ELA R SR MR ) 600000 BEALSHAE A o

R KRS 2 %

*#LE0.01 5] W), AHCHER .
* 75 0.05 2l WD, AHRMER

WRNPIR, X 26 N5 RSRP {H i 5 Pearson #5¢ R % Kendall #12¢ &% Spear-
man AHOCHREL, o =~ 600000 H A =B SRFIME, B8, KEAMHKR
B ME, TP BRAFAEA BB A O R AE, B A3 3 19 M RCRFE, I A
KRAEBKRANHATH . NEF, FTTUEHER T 2HBSETHRERIBFIED, 2568 5 Rl X3R5
FHEX T RSRP EH BRI
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4.3 WB=gH K

v — i T AR T b TR S K e

EEXFIRE =, Ee, R R ) rh ek R T AR, ASCE I H T4
IR, AL T 2 FhCZ s SRR . R, ARSCHXIX 2 R B BEAT AKX 1)
VI SRR VIR RE B 2 — & 48 #% CPU. 128G WA¥. 4*1080Ti & 11k 55
8. ACHL 2 LT Python3.6. TensorFlow1.8.0. Lightgbm?2.2.3 #H474% 5 1), TEIL AL FIB4-.
Ja, AR 2= ) ModelArts P S 8T 7 #IZ 0N,  H3RAS 1005310 st

4.3.1 B GBDT ##

GBDT & H R SRR B AT AR TR K — M AR B2 ST B T4, e R BT 1) 0 A1 S0 R s
BT, SRS S AT RE . GBDT {8 H 5 B6 FEAE A R4 B Fabr (fF B3 28D, fEhs
UOEARINZrr, BRI AR R E H PR Loss (Bk22), MIMAFH|— kG . A2
Ak, THEAE BRI SR AEAS, AR B B R o mL XA R BT e A
AR B — R BN R R e — AR AL 7202, 7 C @ i e IR il RS Ty
A REIRFIE AL, (HIX e — P M 1 7

A SCAF W2 57— GBDT [ATABLTY LightGBM (Light Gradient Boosting Ma-
chine), ‘BAE 2017 FFE BRI o BRI R BT B SRR TN GRE L, XRh7e
EELRF AR 2 B2 AT, R SOUFERG PR o T2 e AR R A/ TREE
R, PrUAAE IR S AN A7 EAOE 1) GBDT R4, HAE K #dn 5 5 9 e b H
Yo Ag 2] TUEN], X R AT G mIEAK, Bt ut, JR AR T YRR A Bl
JE NS A, SRR E S i R sl 2 E WAL 2R, A B TR b B A iU

A SRS VE SRR S, AR SO EEAARE R AL AT T 10 ¥kl 43, LA RSRP
NFREE, YR ZE (RMSE) AL H AR, SRJ5 145, LightGBM [1AR 7Y 45 14 bh s a7 5.
HINGRE g, AR TRER PR 2 5 IRT, fEA 2 kil)n, #4338 7 LUR s
EEEPER 12, Hh i )RR 51 SR E (Categorical Feature) i A,
PADS ) 3 oA R AR B R AT o

[, fE2 gty sl frh, ASCMRBE RN E S, RRIE R T m . FRETUR
SETTI, IR T R 14 E

W2, HTHENMIRS], B LT SRt o o tr, BLABCS S b S
TensorFlow il &) — MM, BRRIFI L T #HT7RIRZE (RMSE) 4 9.1736, PCRR {H
(Poor Coverage Recognition Rate) A 12.7329%.

4.3.2 BhEBRIS L HiRE
A T R B GBDT AL ELAl 2 b, S Sont OB iy b 5 SR A R AE 3 AT T Rl
B, RIS IE, VE R T 35T TensorFlow 122 J2 0125 W 4% #6700 () N BdE . 7T
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F 12 ToplS MEAEEZEMERH] (BEMOCH E %)

g X RiEPHRRE EEE

R A0Y AR bR A Y 78

R AL X A bR X 69

X HlAER PR delta X 68

F2 R S T A AT W P A AR i meanH 68
FIHHUAKE 5 1 £ Azimuth 67

Y FAHXS EE R delta Y 65

RSP AR R 5] CRAEHIED Cell Clutter Index 56
$2 RS i 2R BT LN o v B BN B8 P8 div_size 53
F2 2 I S A W R grouped_size 52

ML A1) X AR FRAE Cell X 49

R SFE L b TR 11 v 5 Height 45
SRR A i 1 P B R R 7 mean_index_delta 45
SR AR R X2 44
RSHLI Y AR ARAY Cell Y 44

RSP AL b T v P8 A e S P hte 40

252 M B IFIRACRSU JEEAT T IR A A R, DUIE NAS ) U, AR LT
K19,

K, . GBDT BIAUE I Hy SO ZAG 201, BRI RS A RSRP, itk Hir &y
JiRiRZE (RSMEB), AEMESEU T K.

SR S P SRR RN AT R AE BHEEAE — T, BN B — > 2 2 A 2 oY ¢ AR AR o B T S B A Y
Rl R

XTI 2 SR W 4 (3 1 st T A HF5 o8 PCRR (A RMSE.  Jt LAASC
W T A2 H bR ) I R AP . — AN 7 A4k PCRR A, J2— 73 K
PR BB AR . 53— R E B RSRP i, R 2L 2% i 4 RMSE.
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K13 FCHFHLAIFR R

HCE X R RS 5 B
RAFHLH O Frequency Band FRE A R &
MR R 5 I FE A 1 index_delta AR EE AR
IR log_2d len PR AR

RS HLEE B T A Electrical Downtilt  #{4t—& A T FHiff
KEHLTEE N /i Mechanical Downtilt #{8c—& A T il £

19 AR

s BRI, A BT R 02k T 54 BRI F 215,
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K14 FCHFHESIFRR

S ZHE fERE
objective regression 27 > FH AR [F] ) ] #T
num_round 100 R K
learning_rate 0.2 R
num_threads 40 I REH
max_depth 4 I KRR T

bagging fraction 0.85 AP E G TR INE S
bagging freq 5 bagging HILMAH
feature_fraction 0.9 FRAERAE (B 5

metric rmse bYINIEi= 7N

F 15 FAPHA AR

R R £~ PCRR{E % F RMSE % I RMSE 154
BRI G + BIBRCHRE 22.5834% 8.5807 9.11321
B FA + A RRFIE 26.2% 8.3459 9.22589
ARG + BARE VL 17.6231% 8.8729 NHEAL
B G + R AR 10.3564% 9.1963 9.25693
P GBDT #7 12.7329% 9.1276 RIRAT
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5. =BT

5.1 LR

1. ARSCAEBAT R BT R P 7800 45 A AR B I SE b i S, S A8 PR Y 40 i1 5 00 20 i
5, e T RE N 78 4 &, AR B A 2

2. ACAEHATEM LR A, Fe00 R TR O [A) Al F 47 5, Al AR AR o)1 AN ) X d
ST [FB G 24 B2 H B L 1 FN &% R

3. ASCEIERZN TS R, SIEREE 5 H AR P EBAR AR AE , (A4 70 B 0 15 3%
25, ] o T B R A TR RN BV AR e 1 A3 2% 1) )

5.2 $A

1. ASC SRR ZE R BEAT T Ot A 754G G 00 45 W0 8 R TS B 0 1 B 3 T A S i
T EEBEIF ] PR, A SCANAE S A B A E AT O S0 AC T, A O P R 4
BRI g,

2. AR, RS AT O LA R] T A St AL S 5 ARG 1 LA B S 1 Kk
A, ABLEE PRS2 ST, AL B A IS

5.3 AT A

1. KHZ Bz 210005 ZoR AR, [AIH4L PCRR AT RMSE BAN H A5

2. BRI IE S GBDT AL R R Rl &, {175 TensorFlow (1R 7Y fit 2 31 5 £ 4k FF 1)
FFAE
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