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Urban Management Planning and Design of
E-government IOT Data Networks
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(1. College of Electronic Information and Control Engineering, Beijing University of Technology, Beijing 100124, China;
2. CAPINFO, Beijing 100080, China)

Abstract; Based on the actual demands of the government of all levels, and depending on the private
network of Beijing cable E-government, a city management oriented system structure is designed, which
provides a stable and reliable private data network for the city management of Beijing. In this private
network , TD-LTE technique is adopted on the private network construction by comparing the pseudo
distance wireless data communication technology including 3G and 4G. Moreover, the coverage target of
the private network is also designed according to the technical and city management characteristics.
Finally, different test results and simulation data under different frequencies and modes are analyzed to
conduct the design on the performance and capacity of the network, which realize the design of city
management oriented E-government private network with the optimal performance and the most economical
network coverage.
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Fig.1  Private network architecture of E-government content data
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R A b T T 0T A SRR A, 8055 W B e )
W 4 78 55 k) H A R

1) ki HiR

INK S P BN ATEER AT 1 Mbivs, =
7 512 kbit/s.

2) FiiE B

A% (BLER) : <10%.

3) KSR

SR R B AERIX 25 m, — IR IX 30 m; L
KR E . 8TSR (BF) 5 Feulh KLk 25 .15 dBi; Wil
HFx: F47 512 kbit/s, F47 1024 kbit/s (/N X 4 %%
MR,

BT % ] OKUMURA-HATA (150 ~ 1 500
MHz) =Pl IR AL AR AT B AR X — IR X A%
FEAT Ny

L =69.55+26.16lg f—13.8211g h, +

(44.9 -6.551ghy) (lgd) —a(h,) + K,
X .d W SRR f AR R L G RE4LFE
h, b, RFEU B E REAMEE a(h,) 8
B R BB IE T K, A& 7
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Table 1 Cell radius and the cover area of three sectors

REH wit

RGHE STSR@ eNB  1T2R@ eUE
TR/ (Kbites™") 512 512
TATER/ (kbit-s ") 1024 1024
ZRR{EHE 147 st
R/ dB 140. 38 142. 30
/NX AR/ km 1.61 2.40
P 7 2 AR ke 5.06 11.27

2.2 MZHEREIRTT

1) HEHHE

TEH A 1400 MHz (1 447 ~ 1 467 MHz) Fil
1 800 MHz( 1785 ~1 805 MHz) & 4: % Fl TD-LTE
A, LR IRR R G0 58 0 20 MHz, 7] FH T 42 HF 38
15 VBB T UGE 5 B % A AR 55 ) 5
BT ZR G 55 1R R AT RE I TR o T, B B TR Y
SR E N 2 iR,

BRI R A FE AL Okumura-Hata
F Cost-231 Hata &Y H:H Okumura-Hata #2555
F 1400 MHz %4t , Cost-231 Hata 5 5058E FF 1 800
MHz £ 4. Okumura-Hata Fl1 Cost-231 Hata 5% 2§
AEIRIX | — eIl X AR DX AR A T b v
SN 3 Fk.
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Table 2 Configuration description of link budget parameters

SRR HUE I
ARG T8/ MHz 20
P P ZE/ GHz 1.4/1.8
PR EE/ (dBm-Hz ") -174
REHE 172 ATRARA Kk FATPI R Bk
K& FE/m 1.5
RR KGN/ dBm 23
RIRBR K425/ dBi 2/8 B (CPE( &[0 K4R) /CPE(E M KLR)
NAKA5#E/dB 0
W R0 dB 7
KRR E/m 40
REH 8
S 2 B R EHHIFE/dBm 46
R %5/ dBi 15
AL/ dB 1
7S 240/ dB 5
THAH/dB 3/8 IR GVANG)
FEFE/dB 8 X R E k% N5 2
HAbZH PETE A/ dB 0
IS A D 10. 36/8. 29/8. 29/ BRI X/ — I X/ KB X/
6.22/0/0 At/ FF i b T FF i)
*3 RBERESYEE
Table 3 Parameter configuration of the propagation model
TR A FR FERERET NS
N PL,, (dB) =69.55 +26.16lg f — 13.821g h, — (3.2 (lg(11.75h,))* —4.97) +
(44.9 -6.551gh,)lgd +3
e PLy, (dB) =69.55 +26.16lg f — 13.82lg h, — ((1. 1lgf=0.7) h, — (1.56lg f —
Okumura-Hata 0.8)) +(44.9 -6.551gh,)lgd
ARIX PLy (dB) =PLy (dB) -2(lg(f/28))* -5.4
Akt PLy, (dB) =PLy, (dB) — (1g(f728))> =2.39(lg/)* +9. 17lgf-23. 17
PiRiE: PL,, (dB) =PLy, (dB) -4.78(lgf)* +18.331gf - 40. 94
TETT I H PLq, (dB) =PLy, (dB) —4.78(lgf)* +18.33Igf - 35. 48
A PL,, (dB) =46.3 +33.9lgf - 13.82lg h, — (3.2(1g(11.75h,))* =4.97) + (44.9 -
6.55lgh,)lgd +3
. PLy, (dB) =46.3 +33.9lg f —13.82lg h, — ((1. 1lgf-0.7) h, — (1.56lgf -
Okumura-Hata 0.8)) +(44.9-6.551gh,)1gd
RBIX PLy,(dB) = PLy, (dB) —2(lg(f728))* -5.4
AT PLy, (dB) = PLy, (dB) = (1g(f728))* =2.39(lgf)* +9. 17lg f-23. 17
TF il i, PL,, (dB) =PLy, (dB) —4.78(lgf)* +18. 33lg f - 40. 94
TETT I 4 PLq, (dB) =PLy, (dB) —4.78(lgf)* +18.33Igf -35. 48
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TD-LTE Z 4t 932 b 322 0l 55 1 18 A il
FiE G PUSCH (W3 AT 224518 ) . PUCCH (¥
AT HEE) PDSCH (W3 F A4 (538 |
PDCCH (W3 FATHE {518 ) | PCFICH (47 38147 i 4%

KGR {F18)  PHICH (¥ # HARQ #5 /R {5 18) .
PBCH(W#) #&151H) , AR L Y5t T 4% W FAS
1B ()£ B U A R NER 4 .5 PR,

&4 TD-LTE1400 MHz REHEFMEERL CPE #RMEER
Table 4 Data card of TD-LTE1 400 MHz system and the link budget result of omni antenna CPE

AHAESE,  HER SINR/ /NX AR # R/ km
YELEHE
RBs dB WX — X X A FFRaHL  fET R
PUSCH 12 3.4 0. 66 0.93 1.97 2.93 12. 67 8.79
PUCCH 1 -7.0 2.90 4.08 8.70 12.92 55. 84 38.75
PDSCH 15 6.4 0.74 1.04 2.22 3.30 14.26 9.89
PDCCH 4 4.0 0. 87 1.22 2.61 3.87 16. 74 11. 62
PCFICH 1 -2.3 1.33 1.87 3.97 5.90 25.52 17.71
PHICH 1 0.7 1.09 1.53 3.25 4.83 20. 88 14. 49
PBCH 6 -0.5 1.18 1.65 3.52 5.23 22.62 15.70
%5 TD-LTE 1400 MHz R4 E B X% CPE ERRMELER
Table 5 Link budget result of omni antenna CPE of TD-LTE 1400 MHz system
i 58/ B#R SINR/ INX A #AEAR/ km
L/ RN
RBs dB WX — X RBIX Vi) FF il EFT ) Hb

PUSCH 12 3.4 0.98 1.38 2.95 4.38 18.93 13. 14
PUCCH 1 -7.0 4.34 6. 10 12.99 19. 30 83.43 57.89
PDSCH 15 6.4 111 1.56 3.32 4.93 21.30 14.78
PDCCH 4(4CCE) 4.0 1.30 1.83 3.90 5.79 25.01 17.36
PCFICH 1(1CCE) -2.3 1.98 2.79 5.94 8.82 38.13 26. 46
PHICH 1(1CCE) 0.7 1.62 2.28 4.86 7.22 31.19 21.65
PBCH 6 -0.5 1.76 2.47 5.26 7.82 33. 80 23. 46

ZE Lk, T e BROR 4 )R 2R B0HE R A
CPE Jir A3 0y 24 18 v iy s /N 5 R B A T O 2 I 4%
TS 2 5 B s 2y VA N PR = o Y R PR C = A
BUAS, T HE S G0 B A o 4 £ 4 ) R 2/ 2 1) K&
(8dBi) CPE'.

2) ZEHA

£+ %F TD-LTE 1400 MHz #1 1 800 MHz & 4 i#:47
AN S AT L LA IR 6 IR

AN AT A B RN T s

3) gEfHHR

TD-LTE 1400 MHz #1 1 800 MHz &% 47 I . T
A7 T Wi He % B B 1 (DSUUD DSUUD) |, 455K 1 i
Jie R PG 7 (10:2:2) , F85R T i (19 DwPTS #]
HREO 555 8, T 20 MHz 47 6 BES I (B %N _EAT

A QPSK IE(E R 7.0 M, 16QAM IE(HHE R 17.5M,
64QAM IE(E % 30. 2 M; FATHRJ QPSK U {E
8.7 M,16QAM IE{H % 16. 8 M,64QAM I {f
41,5 M; FAT AR R QPSK Wl i % 17.4 M,
16QAM IE{H 3 % 33. 9 M, 64QAM E{HHE % 82. 4 M;
TD-LTE 1 400 MHz F1 1 800 MHz &%t . N7+
TR SR G & 0 ( DSUUU DSUUU) |, 455k T~ It 1
KHECE 5(3:9:2) , Bk T il i) DwPTS A7k 2k
k5545 2, W 20 MHz 7 5 BEE W 18R Sk A7 A
QPSK WA(E % 10. 5 M, 16QAM W5 {E 35 % 26.3 M,
64QAM (A H K 45. 2 M; FATHLG R QPSK 14 {F
H3.2M,16QAM IE{HE A 6. 1 M,64QAM W4 # %
15.1 M; FAFRUR A QPSK IE{H # K 6.3 M, 16QAM
(R % 12,3 M, 64QAM WE{H 3% 30 M.
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Table 6 Simulation conditions of cell throughput

ZH HE /8%
IR 55 IX 5% asubiZINS
PR/ Gha 1.4/1.8
BS K& &/ m 40
BS MR £3)%/dBm 46
UE J1#%454/dBm 23
Z ik T OFDMA
R Y5 95/ MHz 20
AT i E 2:2
BS R 45/ dBi 15
UE K&H35/dBi 2
Mg 75 R 3%/ (dBm-Hz ") -174
BS Bt 5 2 4/ dB 5
UE 42U 75 40/ dB 7
/mﬁﬁﬁLAw>=—mm[u{oij2Am]
HMEH T
R LA A () = - min [12{%}2,%]
I .
-min[ - (A(0) +4,.($)) A, ]
B AR ITU f53B PHY M. 2135 UMA 35
1 5 AR PECER A, i N AHDC R B 1, IS5 IAHDC R %10, 5. HICHEE 50 m.
AN AR A ITU {5 UMA
HEFE BN R G W EESM #!
R B R TR IE 25
Sounding & 1 J8I#/ms 10
VA JE 481/ ms 1
Fub VAR AT 2l g5 R R
TA7:PF
T AT
T47:
HARQ J5={ AT RAAE A 3 R HARQ
T47 5P AE AiE I HARQ
IR EAEREL 3
BB X H P B 15
M # s/ (km-h ™) 3

4) /NXH PG

BAAS/INIX SRR 0TS 25 (RRC 342, 9 DRX IR
) HPBCNETF 200, ZRFAY9 RRC #42 H P ACR
fl.F 600. H4~ BBU SZHEAYILTE A (RRC %4z, 4
DRX IRZA) P BT 600, 32 H5: 19 RRC 4% 4% H

FUBURET 1 800. SEPRMEZS | FH P 80032 BR T 22 Fil
R A /N 3530 B P A i R Pl 55
I (e GBR midlE GBR) HE B IESH
WE RRM Bk S8 E .
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Table 7 Simulation result of cell throughput

s s el HL2
ATARHRE/ (Mbit-s ™) 11.3
AT/ (kbites ) 424.3
TATE I/ (Mbit-s™") 19.0
NATING A/ (kbit-s ™) 703.3
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1) T [ T 48 38 9 B 55 W K s 4 X S L 1
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PA R TG 2 B oK, FE A HE 36 R
(WCDMA , CDMA 2000, TD-SCDMA , WMAN ) , B3G
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