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Cooperative Title: Third Generation Mobile Network Improvement Planning at
2,100 MHz in LAMPANG Province

Student intern name: Ms. Piyada Klincharoen
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Advisor name: Assoc.Prof.Dr.Chawalit Benjangkaprasert

Mentor name: Mr.Navapat Sujirachato

Company: Huawei Technologies (Thailand) Co., Ltd.
ABSTRACT

In Cooperative Education and Internship Program at Huawei Technologies
(Thailand) Company limited. The department of Radio Frequency Engineering has the
responsibilities for planning the base station installation. To get the most coverage signal.
It is responsible for signal management to Total Access Communication Company limited,
or dtac. Since dtac is running out of the 850 MHz band in 2018, only 2,100 MHz is available.
The property of low frequency (850 MHz) spread signal superior to the high frequency
(2,100 MHz). Thus, the 2,100 MHz has to be managed to the most effective.

This project was commissioned to study ways to improve and increase the
efficiency of the network at 2,100 MHz frequency band in lampang province. It will focus
on signal coverage. The values used to measure performance is RSCP (Received Signal
Code Power).The problem is resolved by setting up a new base station if the original base
station can not be improved. The tools used are Atoll and Google Earth Pro, which may

not solve the problem completely. But it will be most appropriate.
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2.1 33U UMTS

UMTS g@3n137n "Universal Mobile Telecommunication System” \ulasstngluga 3G
Afwau1n1su1a1nlATIie GSM (Global System for Mobile Communications), GPRS
(General Packet Radio Services) wag EDGE (Enhanced Data rates for Global Evolution) 1ag
damfviinadnilasedrsuuuliaty awnsansgvinlasnisgunsaivainwaie Wy aan
Inséwsiflofie anmeufiames a1nadedldlwiidy svuudndldnsidrdesdyarandunuy
CDMA (Code division multiple access) %451'1;1'1muswm’aﬁmm}magmlﬁmnﬂ’jﬂ ety
wouning (wideband) Famane q assaraiienlddndulasadng W-COMA (Wideband Code
Division Multiple Access) Ineflgnsjsvsnetiiensuaussaausioamslinuiunisiu-detoyad
wntuvesgndn Tasetng UMTS dussiinnuidalunisiudetonagetis 2 Mbit/sec Fainanangs
lumsu-dedayainnninlassde EDGE fliunslutlaqtiuis 4 wi [1,2]
2.2 AMUNLIEUBY WCDMA

WCDMA tumalulad COMA Afdeimunmudennasiifimuaves ITU (Intemational
Telecommunication Union) uaziduiiidnedradunianisluedn IMT-2000 WCDMA
(International Mobile Telecommunications-2000 Wideband Code Division Multiple Access
) Wumaluladnisfeansszuulianslugad 3 fussansnmlunsiudsoyauuuliane
Insdwiiflofiouavaunsallfanoauisigs Tnefiussansammsvhanumieoniunalulagvily
Jugaamnssulnsiwiliang Aflanuiomihuniigauasiiauadududounes Air Interface f
Fsaldnilngfinnnndedn weoma axfumaluladesiaduaidlasiaisiugiureslassde
Inséwvitpdouiiyndl 3 Air Interface 994 W-COMA ludumilasanilaenssuilnsiwiiindeudi
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Lﬁ'uﬁwa&;ﬁ%’u‘%mi uwarUSunan1sdeans Audean1s Bandwidth ﬁqq L1 gaming music
downloads video streaming 9naudBInIshainmsiaumaluladlsl 9

WCDMA fie naswimmniiiaaiiannnsgiulg Real Time Multimedia sasilufian1sld

International Roaming #45845uan ITU Tngfwualildaaud 2 GHz dmiunisdedaisyai 3
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N 5 MHz Nd19ngusnisnliuinismvalulad COMA Tudrumauduauiilddesdugiom 1.25

MHz [2]
2.2.1 daantnenssy WCDMA

GSM/WCDMA Architecture

gﬂﬁ 2.1 GSM Base Station Subsystem (BSS) way WCDMA Radio Access Network
(RAN) [2]

fmngﬂﬁl 2.1 GSM Base Station Subsystem (BSS) way WCDMA Radio Access Network

=

(RAN) aztlusinaslunisi@oudasening Core Network fulnsinvisions agiuleinnalulad
Harusoldveanislunisdearssruduludiuses Core Network Uana Nt uLAISEUU GSM

BSS uay WCDMA RAN agfmeldlassairsiugiuves Cellular radio system azifiuldin GsM

=4 [

Base station Controller (BSC) a¥iuilauniu Radio Network Controller (RNC) ADUNUIYAIUAN

Ioas @

A21UD Network wag GSM Base Transceiver Station (BTS) #avi1ut19sudsduaunaifiuinsag

[

]
= 1

Insfnviiadiouil azmiloufu WCDMA Radio Base Station (R8S) lun1sideusioras WCDMA &
nsfmINNTEUY GSM Seariiauumnanslusuuuuvesnisuint lasasduldinsyuu Gsm
BSS ¢ fin151¥8usening Handset §u BTS Iégaifisanazifeurau BSC luds Core
Network Tuvaizfiszuu WCDMA RAN 9ziin1sidensswine Handset fu RBS ldnatun (Base

station) uazsgwine RNC Aanansaidonseiuldiiieiiunts Share Traffic lunisiu-dsteya lng
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DIFFRACTION OF WAVES
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2.6 Propagation model

2.6.1 Free Space Model

Hulunanisuwsnszarevesraulugaund lifinsasiou mswnum vianisnszideves
pAu MsgdsNIsUNINTEBYeIRALIANIINNNINSEINENA TR UL n LN n1s
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P. =324 + 20log(d ) + 20log( f) (2.1)
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f fio ANAAAUNIA (MHZ)

2.6.2 Okumura-Hata Model
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\umugudmiuwuudiass Hata Model waylfauniguseluil

1. digaemdiegi 150 MHz fis 1,500 MHz

2. @wIMAYDILTUIANET 1 1wnT B9 10 WS
3. ANugeasannilgIuegsEndng 30 Wng 69 200 WA
4. sygynessrinmaiuleenadiegsening 1 Alawns §9 20 Alawns
» Urban
Ly = 69.55 + (26.16) log;((f) - (13.82) log,o(hg) - Cy + [44.9 — (6.55) log;o(hg)] log;(d)
(2.2)
Small or Medium sized city
Cy = 0.8 + [(1.1) logyolf) - 0.7] hyy — (1.56) log;e(f (2.3)
Large cities
Gy = 8.29 (loguel1.54 hyl* - 110, if 150 < < 200 (2.4)
Ch = 3.2 (logyo(11.75 hy)? - 4.97 , if 200 < f < 1500 (2.5)

do Ly fie msgaydevesdynramussezniduenidies (dB)

he i AIMEIvasanTigIu (m)
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hw A ALEYRIETU (m)
f e anudvesnisdadayana (MHz)
Cy Ao Uadevevanaeinie
d fie sseymeseninagldauivaniilgiu (m)
» Suburban
Ly = Ly = 2 [logy, (728)° - 5.4 (2.6)
gl Ly fie nsaaydevesdaunmusseznslunynies (dB)
»  Rural
Lo = Ly — 4.78 (logy, f)* + 18.33 logy, f — 40.94 @7

2.6.3 Cost231-Hata Model

Tusatlmnganiierldfuiuiinduinadidouasdandguuunelng Tneluaaild
Tumaanud 1,500 MHz f9 2,000 MHz Anugevesaniigruegsewing 30 was 9 200 A3
wazaniigiusesgenitermsusnnlndlfes mgeniavesFudeinnugs 11uns 8 10 g

SEUENTENINMATULAENAdIRgsENIN 1 Alawnas B9 20 Alawwns [10] lnedlgnsnisAuim

fiail
Total = L - a(Hsg) + C,, (2.8)
L =463+ 33.9 x log( f) - 13.82 x log(Hgs) + (44.9 - 6.55 x log(Hgs)) x log(d )
(2.9)

Wa  f A9 A mduesszuu (MHz)
P =
Hes AB AEIVBIAAIUTIU (M)
Hee 1B AINMEIURIESU (M)
Y U
d fe ssegnmesenitvaniguiuaananayatenie (km)
alHss) fip dnsvenevasniaiy TneduiusiuanugsasangeIniAlay

ANTNLINADN

Crn A8UBY

@ w =

uanwuziussne lay

Weswwalneg G, = 3



Weswwanane C,, = 0

.
—))*- 5.4 dB
28
YUUN C,, = - 4.78 x (log (N)* + 18.33 x log (f) - 40.94

U9 Cpy = - 2(log(

2.7 Hand over
l | e v ¢ A = ¥
LaJaﬂaﬂmﬁswimﬂwmﬂaauwLLU‘ULeﬁaqmi (Cellular Telephone System) laslunns
d’ 1 u ¢ dl P v (| I o [ [
Wwauloasenitlnsdwviindouniduuuuliary TudruvesddasetreMmdsulosdyyiaiv

o ¢ a & ] - Y a 4 a ¥ a 1
nséwiiadeuiniiendt anndigiu azdesdinisnszaglimusnaiuiliuins lnsazudady

14
=1

& d | A a ' ¢ o o - ) ] v ¢ d a W
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Iﬂ'ﬁ\"l‘ﬂ’lEJIWiﬂWﬂLﬂﬁauwLLﬁ'}ﬂﬂ_.jiyﬂmLLa5%91&@ﬂ'i]SﬂﬂﬂdN’]uﬂjﬂJﬁ’lEJIVl‘iﬂ‘WﬂLﬂﬁau%ﬂ (Gateway)

v L

o v ¢ o al\lu-a - = ¢ o a ¢ of & '
gldlnsdniimdeunlatimsimdaulmanuinausadwiisludnwadnils lunsideude

as

| v ¢ & ) | v o - .q =) a o =
ﬂmmqmiﬁﬂ?qﬂimiﬂwwLﬂa@umﬂU‘[ﬂiQﬂnﬂ"ﬂEG'IENSJﬂ'ﬁL‘Uaﬂu"ﬂ'Tﬂﬂﬂ']uﬂ']uﬁu@tﬂ@ﬂﬁﬂ’]ugqu'wu@
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NIUNAYDUUILIUNUN 'WNV]IV}5ﬂW1ﬂLﬂaﬂquULﬂaBUWL°U7‘lU NTELUIUNITULIENI LaUADDN

= ) o £ 5 a 1 d} Tal s  a a‘
(Handoff)usa LLETWI‘IEJL’JE)E ‘llduu%wﬂwmiﬁuwu’luuLﬂﬂﬁ’nuﬂaLum luﬂﬂqimﬂﬂﬁﬂﬁﬂiu’umgﬁ'ﬂ

= e‘e‘e’ !In’:; o =l = ot U i

ne ﬂxLﬂﬂﬂ']'iLLﬁu@ﬁan@'ﬁ’”u‘lﬂuuaquqiﬂwa@ﬂﬂﬂﬂ']3’.U=§UULWEJ'U@mﬂqwmaﬁﬁqumqqﬂﬁlu
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SEAUNAINIIN MUY B L]

- e )

Posisi 3

Eﬂ‘ﬁl 2.23 ﬂsumaumi Hand over [14]

2.7.1 Uszinnvas Hand over

- Hard Handover Aia n15818n15wtaumaanwadandeludnigadnile laeni1sdanis

Wandenwadianiisluneu wihresAnseiuwadlmi vinludlonadiondn Call drop g
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a. Before handofl b. After handofl

4 .
"a:‘lJ‘Vl 2.24 YupduUN1T Hand over WUU Hard Hand over

- v F ] ¢ =t al ¢ b a 1w sl
- Soft Handover a® ﬂqiﬂqﬂﬂ'ﬁlfﬂaumafﬂqﬂLsﬂaaVUQ'anﬂL‘ﬁaa‘WuQ IﬂﬂmﬂmﬂﬂUL‘Uaaw

U d sl d} ] L 1 s 2 =l d 1 a a
zdeneunIzdnnseusaiuwading laslnsAwiazdesimsiteudefuiandyin 3 1an

as 1 A & a &
dyqnietnaen enazliin Soft Handover Jula

Y

b. During handoff

JUN 2.25 Yumeuni1s Hand over wuu Soft Hand over

- Softer Handover fia n15818n15Bausaannnaasnie U anwninasuienisluy

L@duuauLin [14]

b
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RNC

Node B {:‘ﬂ

o &
JUN 2.26 Tumauns Hand over Wuu Softer Hand over

2.8 wisfiesingadas

2.8.1 RSCP (Received Signal Code Power)

Tdluszuu UMTS Wumnuussvesdygia drusnnazdwndumiie dBm fiuselov
TumsussilunaunmdaauasUiuiasdsianyes [15]

2.8.2 PSC (Primary scrambling code)

lusyuu uMTS Wumiavildlunisusniwadueaudazaniigrundonondldauud
avau lavanniiswileglndifseiuviedldaniioglndiAsstumsiian PSC s

2/ 2

2.8.3 NB (Neighbor)

Aemsvilianniigugindvanidgudrades namfensususlaneituaviintulsls
wedmniandgiudimng ladléidu Neighbor vasaanilgiuiu nshazldiliu Neighbor 16
duazdesligauaszuuisnilidn wadlmudu Neighbor Aulwadlnu

Twrgimusudleneseglutuneuiiaandgrudmune dedulaimiouvieliniey
l‘; al 1 n‘j [ i ar =i a 4 ] o 1 e @ (Y
Wwaziimsnnadeundiesindy Neighbor fuaniignuiu wiawan eldidufezliiinns

LEUALELDS ﬁqgﬂﬁ 2.27 [16]
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JUN 2.27 mamammauﬂanaﬂﬂiswfmﬂmaaﬁr‘f}u Neighbor[16]

26



UM 3

Asn1santiueu

3.1 nsesilovFolusunsuitldlunsiniuay
3.1.1 TUsunsu Atoll 3.3.2.10366 64-bit
Dulusunsudmiunisnauaun1singa Site mantsalAneg q 1 A1 RSCP il
aRan YRty iintu Tnsn1svadeu Prediction faundesdoyamugiulusunsy doxa
Sites wpedaninatrwianun Ingunudl auundn auugdes with mssal uazdu 5 AUAIIY

LULNEEL

| {eccococccccococcocecoce  (jifl

1. UalUsunsuagwuninmg ﬁagﬂﬁ 3.1

- wneay 1 uausyedesdeflddmiulusunsy

- VINELAE 2 NINAEBY Prediction AR 9 WU RSCP, Number of cell i{udu

- VNELET 3 LLmJLﬁJﬁW%’UﬂTﬁU%’ULU?{auﬁMN 7 1 MsUaunuiinieennis
LLasLﬂﬁaumﬂ%’umuﬁmsgﬁﬂwmﬂ n13 filtering idengianny Site AdanIs
Husiu

- ey 4 Wudunsdszaana ndsanvhnmanegeu e1eil error tAaule

- yneay 5 Wudunsdumdsiadlafiaule wu anndsiu wed PSC Hudu

[ i
- MUY 6 LWUANUNISLARINE
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Fudunisieuestusunsy den file > import Awasaiitnesis iy wu clutter,
Height, Vector Judu
nsadsaniiiguadiulsunsy Taevinsindeulnddeyaaniigruvesimindiung g
Aa4 import W 3 du A Site, Transmitters, Cell

- Site> Sites > open table > import

- Transmitters > Transmitters > open table > import

- Cell > Transmitters > Cell > open table > import

R

r; 3 Y
'y ‘_ >, 4
RS
e ‘},;\.-{-._l}ﬁf‘ i
\ \_\_ i
= s
.7-‘ R
- [;;_\"«.
&)
..... > (s

SV SRR

JUT 3.3 wninesludminding
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o { a s o v .
4. ﬂ'ﬁ‘L"i'Uﬂ']‘W'ﬁ’liJLﬁlﬂi?.lﬂ%IU'iLLﬂilf AnevpInulATIU

- Propagation model finsusummsiiwesidulumunpsivasuiem

‘ dtac_SPM_2100MHz Properties ? X dtac_SPM_2100MHz Properties ? X
‘ General Parameters Clutter General Parameters Clutter
Parameters: Clutter taken into account
;Near transmitter A 'Heights
| Max distance (m) 250 Clutter taken into account in diffraction 0 - No
K1 - los -4.87 Recelver on top of clutter 0-No
| K2-los 54.1 Indoor calculations only 0-No
K1 - nlos -4.87 Range
K2 - nlos 54.1 Max distance 150
Far from transmitter Welghting function 2 - Logarithmic
K1 - los 27.27
K2 - los 4.9
| K1 -nlos 27.27 Parameters per clutter dlass:
| K2 -nlos 44.9 5
|Effective antenna height Losses (dB) Clearance (m) RX heigh A
Method 0 - Height above the ground 1 - Sea (0m) -35 10 (default)
| Distance min (m) 2 - Water (Om) -35 10 (default)
Distance max (m) 15000 3 - Swamp (0m) -25 10 (default) |
D'i?fracti 5.83 | 4 - Open_Space {(0m) -25 10 (default) |
Los caic?JTalions ol 0-No | 5 - Low_Dense_Vegetation (0m) -13 10 (default)
Method 2 - Epstein-Peterson | 6 - High_Dense_vegetation (0m) -6 10 (default)
| Ka 0.7 7 - Village (0m) -18 10 (default)
|Other paramelers 8 - Suburban (Om) -13 10 (default)
KS -6.55 Q- lirhan | w Nanca /Nm) - n trofaulty ¥
K6 (1] v < >
|

gﬂﬁ 3.4 U3uA1 Propagation model

nsU3UA1 RSCP Ny Requirement 7il#isu

Coverage by Signal Level (DL) O Properties ? X
General Conditions Display ‘
Display type: Field |
Value intervals ~  Best Signal Level (dBm) »
Min  Max Legend
1 W Best Signal Level (dBm) >=-80
2 Il v Best Signal Level (dBm) >=-90
3 -100 Best Signal Level (dBm) >=-100
|
Actions  w Opaque ' Transparent
Visibility scale: between 1: 500 | and 1: 20,000,000
Tip text:
Prediction name, Legend ) B Pasdwegend
e o] om  aon

5U 3.5 USuAn RSCP

3.1.2 TUsunsu Google Earth
I g oo [ 1 [ ] o [ @ A
Wulvsunsunlddmiunisgninargniseiniendouviaunudl 1dunne duiles

i
aa =

daneadnening 9 waznisdrassiuiiluguuy 3 93 FaiandssendldiulasenuluFesemsg
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ieldganunmnzandmsunisasaantignull

3.1.2.1 JURUNIS AU SN

6

Google Earth

sU# 3.6 miiiising « veslusunsu Google Earth

1. Walusunsuaswumingng faguin 3.6
- ey 1 uwauwyesedilenlidmiuluiunsy
- vneae 2 fasdmsunisrumdiauls 1wy Swdmieasiluanitiguilavh

13 import Yayaitily

[
1 2/ at =l

- vuneay 3 Wuduuanslnddeyaide Wy deyanisisannigiuveania

Y Y

Y o 2w

a1 Teyamstnuyaiundem Wudu

- WY 4 leyer Lﬁuﬁwﬁﬁaﬂmmﬁaﬂmmﬁu ausalnln leyer A4 9
iegdsfiaulale

- mneav 5 dndlunmsufuniuanaeadng enmasiinsuereniradnsviodou
YUY

- VMUNLLAY 6 MUILARNAANS
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3.2 BANNISVBILATIU
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4 w 0
IFHAUNTINNY

Import Y0uAYIHIA
3

anhasazAmniiiaes
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dFuawnnsimesls

hililaundnmee

A48 Prediction RSCP

' LI T
HIUMHDMMHID 1Y

a ol dohao
‘]lﬂ‘i"l:Hﬂ'lﬂH’llJ‘ljfym

4

TR ]

Fryn I Site ﬁﬂag‘:ﬁu

A8 Prediction RSCP

llﬁﬁﬂ_mn’-immi%a

site Trial

v

T - U
MIYMAUIDBNT e !N

EERRLEN T RG]

wamInls

U 3.7 Tadndansvinlassnunisuiulssnunmlasshosyuulnsdwitadeudign

UMY

3 YUAAUAILD 2,100 MHz Tudsmingiuns
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3.3 Jumpuuardsaduay

ndmhgudeyanisisanidguvasimiading import Wrlusunsa Atoll wasusu
AEADSANT 9 MUMENINMST LarVadBUAMN MYBIRYYINMIENTT Prediction liBIUAL
TunsusuRmunwdyayod fituneulunsaduausd

3.3.1 fsndadninaeifilasu

3.3.2 fasaniuilagis lUve s induns

3.3.3 fsanindindtym dyanaildduluamumdninasiinnsly

334 ﬂ%’uﬂ‘;auﬁlﬂuﬁuﬁﬁﬁﬂmm

3.3.5 AT19ARUANAMF Y IUNEINITUSUUT
3.3.1 NAsaNienannauaiailasy

2

w [ 19 ' Ao Ao o A Ao =l
wdninausildiuinde feamsd RSCP AdyqaitaRnzauiuiuity augui 3.8

RSCP Signal Quality | Area
30 dB Excellent Urban
Good Suburban
-100 dBm <= x <-90 dBm | Fair Rural
<-100 dBm No signal

U7 3.8 n3TnAmAIm RSCP

91nA151998 U le I TuRuA iy Urban A1 RSCP ag@odilA1a1nnin -80 dBm iin1g

;4 1
=i

unsnszangvesdryqrandudintu Tuiuiiiidu Suburban A1 RSCP avfesiiriagluts -81

I

dBm £i¢ -90 dBm finsunsnszatevesdyyrandudiler wagluiiuiifidu Rural A1 RSCP

@

ARy luYI -91 dBm §-100 dBm Amsunsnszaevesdygrandudinies
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- YNWBTTUNWBLANNIN T ey IIvesan g

U21-LPGCOSAG Properties 4 *
| General Tracsmitter Cells  Propagation Display

| ivlacive

Transmissicn/Reception

Transmission [ Reception Equipment..
Real Computed | Real | Computed
Total losses: 0dB 048 oa8! 0ds Detsil
Noisa figure 5 de | 08
Anténnas
Height/ground Bmis
Main Antenna
Medet NR AMBAS20R6v06_ 2170 X COMES Tha-3 v | - Select.
Mechanical 100 : r ical i o :
azimuth:
Electrical arimuth: o*! Electrical downtilt: 3
Diversity
Transmission Reception
Na. of ports 1 ™ No. of pons: 1 Y
Type
Secondory antennas
I
Additional
i Antenna Adimutn ) Mechaeal | icuical
Downtit (]

+
§

1« >

U7 3.10 msuTudeyavesiwaines

3.3.4.2 TunsailFuussanniignupuniioguds aaninvesdygisiuiuinauulifvy

anunsadsanlgulmi@uanls wazaeadinsunauanTEmeslnin iy

- wwaum NB (Neighbor) alluariines ADD wWluluusazianines wielwannil

FdaAeslaziniu eaunsavinig Hand over la

- WWauAn PSC (Primary scrambling code) daifuatiamizveaannes e

s

Uasiunsduaulunisdudyguvesliuazaniiigiu

br)

3.3.5 ATIAdRUAMANE YL IMMAINITUTUUS
naimMsusuUsdaranasaduunds lalinsnsisaeunmn wd a1 un N e and]

2
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anUaneumsuIuusauasnaansusul sedyg i eadddyyiaatuduiunvinluives
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uni 4

NANTISALIUIY

ranmsaiiuulassnuizemIuruliuu R mlassigssuunsdwidoudien

]
=l

“-‘1 dl a a o o o =l - ¢
¥ 3 VUAAUAMLR 2,100 MHz Tudawinatuna lél)iUiJ@UWEJWB‘OWUQH 190 AU U lagAiasev

= ) @ Y ) A v ool e
wundymuaruivugnanmuessdyaraliduldaumaninue s liladygruiafimanza

De

& [l
<4 =l

NUNUA BFU1EWNLNSALEUIIURI
4.1 Yayavesaniigiu
4.1.1 wilnvasaanilgu : Macro site

. - . a < : )
4.1.2 Radio Specification : Teyalanzvesaniidguuinaidulymneunisuiuls

Feyay e
A15197 4.1 a3 Radio Specification
Site Sector | Azimuth (°) | Height (m) | M-Tilt (°) E-Tilt (°)
L0001 A 30 50 0 08T
B 60 50 0 08T
G 90 50 0 08T
D 150 50 0 03T
E 180 50 0 03T
F 210 50 0 03T
G 240 50 0 06T
H 270 50 0 06T
| 300 50 0 06T
L0008 B 140 18 0 02T
G 220 18 0 02T
D 310 18 0 05T
A 35 18 0 03T
L0024 A 0 S 0 0L
B 80 5if 0 05T
@ 160 57 0 06T
D 285 57 0 05T
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Site Sector | Azimuth (°) | Height (m) | M-Tilt (°) E-Tilt (°)
L0025 A 310 24 0 03T
B 340 24 0 03T
C 10 24 0 03T
D 75 24 0 03T
E 105 24 0 03T
F 135 24 0 03T
G 240 24 0 03T
L0039 A 0 27 0 03T
B 120 27 0 03T
C 240 27 0 07T
L0046 B 70 32 0 05T
C 150 32 0 04T
D) 240 32 0 05T
A 330 32 0 04T
L0052 A 340 57 0 02T
B 60 5¢ 0 03T
G 125 57 0 03T
D 195 57 0 04T
L0053 A 0 24 0 05T
B 120 24 0 08T
G 190 24 0 05T
D 270 24 0 04T
L0054 A 50 38 0 04T
B 150 38 0 03T
C 210 38 0 03T
D 270 38 0 05T
E 300 38 0 05T
F 330 38 0 a5T
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Site Sector | Azimuth (°) | Height (m) | M-Tilt (°) E-Tilt (°)
L0055 A 10 42 0 03T
B 120 42 0 01T
C 210 42 0 05T
D 300 42 0 05T
L0060 A 320 5 0 04T
B 45 57 0 04T
C 110 L 0 04T
D 170 57 0 04T
L0073 A 300 29 0 02T
B 330 39 0 03T
D 90 39 0 03T
E 210 39 0 08T
(3 0 39 0 06T
F 150 39 0 02T
L0080 A 350 43 0 04T
B 35 43 0 02T
C 100 43 0 04T
D 200 43 0 05T
E 290 43 0 04T
L0085 A 25 60 0 04T
B 185 60 0 04T
L0109 A 50 55 0 04T
B 175 bb 0 04T
C 240 55 0 04T
L0138 A 55 45 0 G
B 200 45 0 U5l
C 310 45 0 03T
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Site Sector Azimuth (°) | Height (m) | M-Tilt (%) E-Tilt (°)
L0143 A 10 30 0 05T
B 120 30 0 03T
C 230 30 0 04T
L0160 A 340 45 0 04T
B 90 45 0 04T
C 260 45 0 04T
4.2 \nusimMsUsuldy I
RSCP Signal Quality Area
Excellent Urban
Good Suburban
-100 <=x <-90 Fair Rural
<100 No signal

g"d‘ﬁ' 4.1 M379 RSCP Legend (#1128 dBm)

IINHANITIAOITYYIUNUIMN 14 UTnunanvuzuasdyyIlud Welfisuiu RSCP
= v = s 1 ¥ IJ dl - L3
Legend m'l‘wummmnaﬂL’f]uﬁ‘uwﬁfym (PA: Problem Area) ia3tasizinarunlotdeym
AanaIeatl
4.3 wamsaAszikasii laUe
fundgymanunsauvansiwneiduanudiu Ao Wuididies audles wareuun lay
A Ade s ad A o P al o 1 ¢
wuimlielinunlyvianum 5 9a 1 uiied 5 10 wassuun 4 90 Adyaralinsmanes

1=l o/ @

wapluueunlifidyaranas wansdsgui 4.2
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4.3.1 Apsizilgnnludaiies (Urban)

A15190 4.2 MyineikarUsulssnunlgmlusudes PAL - PA5

\a & do oo o oa
UM 4.3 amsuiundymluiides
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" pas1 Usnaiuiitymniids RSCP -90 dBm (8ide7) uay -100 dBm (@

E!! s 1 ﬂll A ot = dd
Was) uwnsndnun deidyaialdasemuinuilunundadiesnil RSCP
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AMnRR1N sector Inysauvad sector 1mune Feluudnauffuruiimneadlindidsai

LAy

[
a

= & & @ @ o al & ~ 1 ~ - -
‘ﬁ\ﬁnﬂwuwﬂqu’uaﬂﬂﬂﬁ?ﬂﬁqﬂqﬁ Nﬂ'ﬁﬂﬂﬂﬂquﬁ']ualﬁll‘flﬂ%llﬂ 5d07U Lagdn1ILiwd

Sector MavuA 7 Sector An15779UNUMYUAAY PSC sapalul

Constraints

[/] Existing neighbours

[7] Additional overlapping conditions

Min RSCP: by Cell
Define Ecllo > -16 dB

[]Reuse distance Default:
[/ Exceptional Pairs

Strategy: {Clustered

[¥| Use a max of codes

Carrier:
[¥] Delete existing codes

No. of codes per cluster: = |_ | Allocate carriers identically

Cell
LPDO0227 LPDO227A(10,5
LPD0227B(10,5 481
LPD0227C(10,5 482
LPD0227D(10,5 483
484
U21-LPGO001)[ 485
U21-LPGO054G 486
LPGO226A(10,5
LPGO226B(10,5
LPGO226C{10,5 496
LPGO226D(10,5 497
LPGO226E(10,5
LPGO226F(10,5 499
LPGOOT3F(10,5 486

3388338333

| Calculate I I Commit I [ Close

;:;U‘ﬁ' 4.61 srwaziBeanisnan PSC (Primary scrambling code)

A19197 4.5 N1sivuaan PSC dwiuanniignuuay Sector

Site Cell Code Cluster Result
L0227 L0227A(10,562) 480 60 New Site
L0227 L0227B(10,562) 481 60 New Site
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Site Cell Code Cluster Result
L0227 L0227C(10,562) 482 60 New Site
L0227 L0227D(10,562) 483 60 New Site
L0227 L0227E(10,562) 484 60 New Site
L0001 L0001J(10,562) 485 60 Add Sector
L0054 L0054G(10,562) 486 60 Add Sector
L0226 L0226A(10,562) 487 60 New Site
L0226 L0226B(10,562) 485 60 New Site
L0226 L0226C(10,562) 496 62 New Site
L0226 L0226D(10,562) 497 62 New Site
L0226 L0226E(10,562) 498 62 New Site
L0226 L0226F(10,562) 499 62 New Site
L0073 LOO73F(10,562) 486 60 Add Sector
L0228 L0228A(10,562) 487 60 New Site
L0228 L0228B(10,562) 417 52 New Site
L0228 L0228C(10,562) 418 52 New Site
L0228 L0228D(10,562) 419 52 New Site
L0143 L0143D(10,562) 420 52 Add Sector
L0039 L0039D(10,562) 421 52 Add Sector
L0024 LO024E(10,562) 422 52 Add Sector
L0223 L0223A(10,562) 426 53 New Site
L0223 L02238(10,562) 427 53 New Site
L0229 L0229A(10,562) 434 54 New Site
L0229 L02298(10,562) 435 54 New Site
L0138 L0138D(10,562) 465 58 Add Sector

65




4.3.5 Neighbours (Intra-Technology)
% = & | ¥ A . ) o =
lunsassaniilgauias Sector Yunnlui 2eaoeiin1s Add Neighbor Wwevinlu annil
o v é',f v o Vo o < o o e’{ ¥ o v
Fuuay Sector Nasrauinluilévihanudniu welaiunsaviinis Hand over Tuld vilwinas

L% (] dl' 5 1 d‘ . = s é’l}
THuves User \Wulvegrsdulua Insnisdsaiiients Add Neighbor disail

Automatic Neighbour Allocation ? X
Intra-carrier Neighbours Inter-carrier Neighbours
[max inter-site distance: 10000 m > 1sulls'
; ——
Maximum
» Cell Number
Iv_.«a, no. of neighbours: sz T2 number
—
Carriers to allocate: 10562, 10563 ~

Coverage Conditions

-] Use coverage conditions

| Min RSCP: by Cell .0 ! Resolution som 2
Ecflo > 14.dB > ‘ Z

I AS Threshold (dB): 5 dB e
DL load contributing 10 lo

[ Global min RSCP:

= Global value (%Pmax)
Define.. Min E¢/io: 14 d8

®) Defined per cell

|": min covered area: 0% I 4 AS Threshald: AR

| Shadowing taken into account

Cell edge coverage -
probability

Force
Indoor coverage

[“]co-site cells as neighbours

[v] Adjacent cells as neighbours | Cancel
[") Adjacent layers as neighbours 5 ‘

[v] symmetric relations

Dhcem.una\ pairs ‘

(] Delete existing neighbours

Calculate

3UN 4.42 T19a8188AN1573A1 Neighbour

- MNEEY 1 S¥EYVINeNN Sector AiRaens ADD Neighbours T8 Sector Ui
Tnuseustuiiszerliifiu 10 flawns

- Wnelae 2 $1uu Neighbours 7ifasnns ADD TiAu 20

- e 3 Wnsnsvansvesdyaasdunduieulalunisunau Neighbours

- WEIET 4 AINTNTEEIMVRLRAY sector dn1Tdouriuiu (Overlap)
\iu 10% 2wy Neighbours

- @Y 5 TeUsAurBINIsUWaLY Neighbours

O Co-site cells ABN13 ADD Neighbours vasan1fignumesnu

O Adjacent cells Aan13 ADD Neighbours sw':"mamigwu
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O Symmetric relations Aon1s ADD Neighbours $¥#7314 sector viavld

azuINav

4.3.5.1 Haawsn15 ADD Neighbours

) 1 | = -1 1 v @ €
Tun1s Add Neighbor usiazaniilgu wasusay sector Ngnaiadusnivg daudunus

U sect

;% =l ot J
or UNLAEY AU

= o i
ANTNN 4.6 8aEieuAN1T ADD Neighbours 984 Sector

SITE

L0001

L0024

L0039

SECTOR

Neighbours

LOOOTA
LO001I

LOO0O1E
L0001D
L0001C
LO001B
LO001H
LO001G
LOOOTF
L0054G
L0024E
L0054B
LO054A
L0013B
L0024 A
L0024D
L0024C
L0024D
L0024B
L0024A
L0054G
L0053D
L0054A
L0001J

LO157C
L0O228A
LO00TA
L0039B
L0039C
L0039A
L0143B
LO0139C
L0046A
LO055B
LOI39A
LO054A
L0054B

67

Cause Coverage
(%)
Co-Site 374
Co-Site 28
Co-Site 093
Co-Site 093
Co-Site 093
Co-Site 093
Co-Site
Co-Site
Co-Site -
Adjacent 215
Adjacent 16.82
Adjacent 841
Adjacent 374
Symmetric
Symmetric
Symmetric .
Co-Site 248
Co-Site 17.6
Co-Site
Co-Site
Adjacent 13.6
Adjacent 16.8
Adjacent 112
Adjacent 12
Adjacent 8.8
Adjacent 6.4
Adjacent 32
Co-Site 2712
Co-Site 593
Co-Site 085
Adjacent 3136
Adjacent 2373
Adjacent 424
Symmetric
Symmetric 2
Co-Site 2899
Co-Site 725

Adjacency

(%)

1.87
1.87
093
093
093

16.82
841
6.54
374

20
10.4

8.8
64

438
438
0.8
038
2373
339

2034
1441
254

18.84
58



L0054

L0073

L0138

L0223

L0054D

Co-Site

145

LO054F
- LO0S4E

L0001
LO024E
L0053D

L0157C

L0073D
"LO073E
| L0073C
| L0073B
- LO073A
- L0201A
| LO0OSA

| L000SB

| LO138C
"LOI38A
LO138B

L0052D
L0052C

L0O055A
L0143B

LO143C
LO143A
| L0228B
| LO046A
L0046D
| L0053C
| L0228C
T L0046C

| L0150A

L0223B

' LO0SIB

L0223A
' L00S1B
' LO226F
L0226B
LO226E
L0226D
L0226C
L0054D
1.0025C
L0054C
L0227E
100258
LOOS4E
1.0226C
LO226A

'L0054C

Co-Site

Co-Site

e L

Adjacent

2754

Adjacent

| Adjacent
' Adjacent
' CoSite

| Symmetric
| CoSite
' CosSite

Adjacent
Adjacent

Adjacent

Symmetric
é};ﬁmefric
CoSite
 Adjacent
Co-Site
Adjaéent
CoSite
Co-Site
Co-Site
Co-Site
Co-Site
Adjacent
Adjacent
Adjacent
Symmetric
Symmetric
Symmetric
Co-Site
Co-Site

68

| Adjacent

2358
i

Adjacent

| CoSite
Adjacent
| Adjacent

145

13.04

T

145
145

08|
943 |

8.96

19.03
1843 |

03| -
287 |

12.95
647

43.17

2086

12.95

1439
504

381
025

357 |

0.1

1651 1

459

2752
734
367

hed
]
u.‘.

2732
459
1.83

6.98
4.65



T e e :
e o :
L0226D Co-Site e .
L0025C | Adjacent | 2558 2326
L00S4C Adjacent 3256 2093
Bl e s

| Symmetric

20.83 1667
833 833
417 | 417
833, -

T
1L.0226D
L0226F
L0226E
g L0226A
L0025B 2083 |
L0025C : 417
L0227E | Adjacent 417 | 417
L0025D | Symmetric ‘ ' I
L0054C | Symmetric | .
L0226E | CoSite 1333
L0226C | C - 222 |
e e | i
1.0226B | CoSite
R P e | |
L0073C - Adjacent 2889 |
L0025A | Adjacent 20 |
1L0025G - Adjacent ! 667 |
“E | L0226F | Co-Site 1403 |
P i T m——
1L0226C 045
; 1.0226B :
L0226 | L0226A |
f - L0073B ~ Adjacent 3303
L0073C | Adjacent 679 |
L0025A * Adjacent 769
| LOO73A " Adjacent 498
| L000SD ' Adjacent 09
L0034C . Adjacent 5.88
- L0034D ' Adjacent ' 045
L0054D Symmetric
L0080C S-y-mmetric . .
F 1.0226E Co-Site 1028 ' 887
L0226A Co-Site 78 567
L0226D Co-Site
L0226C CoSite
102268 Co-Site : -
L.0054D Adjacent 46.1 4043
L0073C Adjacent 2057 426
LO025A Adjacent 6.74 248
L0025B Adjacent 993 035
L0013C Adjacent 993 248
LOOS4E Adjacent 567 071
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- L0025D
- L0226B

L0227

| L0227C
| L0227A
| L0227E
| L0227D
| L0001G
| LOOOTF
Loooie
| L0054B
| LO00TH
| L0001D
[ 'L0228D
| L0227D
[ L0227B
| LO227E
| L0227A
' LOOOIF
L0073D
LO181A
LO001E
LO025F
~L0O001G

LO140A
~ LO0S9A
| L0054B
| LO025E
| L0037A
| Loz227e
' L0227E

L0227B
| LO0227A

LO025F

L0073D

LO025E

LO140A

L0001G

LOOOTF

LO201A

LO227A

L0227D

L0227E
L0227B
L0227D
e

| Symmetric

Co-Site

Co-Site

| Adjacent

70

Co-Site

Adjacen{

| Adjacent

| CoSite
Co-Site

| Adjacent

Adjacent

‘ ‘S‘ymme‘trié
Co-Site
CoSite
Co-Site

- Adjacent
| Adjacent
A&jaceﬁf
T Adjagent
5 Adjacent
Adjacent
© Adjacent
Adjacent
Adjécent
A&jaceﬁt
Co-Site
Co-Site
Co-Site
Co-Site
Adjacent
Adjacent
Adjacent
Adjacent
Adjacent
Adjacent
Adjacent
Co-Site
Co-Site

i Ad_] acent

nt -

Ad_] aceatm o

Symmetric

1781 | 1644

685 | 411

137

1918 | 1233

10.96 548
548

13.08 692
769 692 |
077 | 077 |
4231 |

40

13.08 |

923

1231

385

3.08 |

10

231 |

231

077

17.46

127

19.05 1587
2381 12.7
1111 794
794 635
635 159
317 159
3.17 1.59
1096 959
685 548



L0227C | CosSite - 137 137
CoSite :
B Adjacent 2329 | 17.81

="
(=]
=l
(=2}

2055 |
959 | 548

- L0226B
oo pa—
JLoo2sc
| L0226A

i A_(_:lj—acel{tm oo

L0226C
L0228D _ ‘ ;
'L0228B | cosite | s41 | 27
1.0228C | CoSite : e
L0053D | Adjacent 4324 | 4324

L0001B - | Coverage 1081

- LO00IA | Symmetric -

| LO024E - Symmetric
| L0228C CoSite 515 | 412
P g e
L0228D ' CoSite 103
) i S5
| L0053C 268
| L0143C ~ Adjacent 11.34
L0046A Symmetric ?
LO0143B ‘ Sy;ﬁﬁ]"e"t-r-icu | :
'1L0228D CoSite 543
1L0228B ~ CoSite - 543
| L0228A CoSite :
L0001D Adjacent | 20.16
¢ | L0143D Adjacent 1783
| L0046D Adjacent 1163
- L0059A Adjacent 233
- L0053C Symmetric
CLO170A Symmetric
- L0228A Co-Site | 7.69 769 |
| L0228C Co-Site 769 769
| L0228B CoSite | 192 ]
L0001C Adjacent 1154 962 |
LO00TA Adjacent 7.69 385 |
D L0001D Adjacent 5.77 T 38y
LO00IB Adjacent 3.85 385
LO145A Adjacent 192 192
102278 Adjacent 577 192
L0054B Adjacent 5.77 192
LOOOIE Symmetric
LO170A Symmetric
A 1.0229B Co-Site
LOO9TA Adjacent
B L0229A Co-Site
LO091A Adjacent

L0228

L) L
o h

P R S
(PSS ]

L0229
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4.4 wan13usuusadm

v v v a v o a < v ] v & 2 o v
auituldinluiden 4.3 levinisiesesiwazudlalaymaiuaie 9 Wuddu Jadusiade

2/
=1

fazuansnanisusulsauiladgmilasuanadunisisdeya sUuam wazAm1sinasaig 9

pasalull

4.4.1  MITNADIAUNNETYIU RSCP WIguLiisunau-wneaeUiulge

=

[

CJ o o/ dl b a o 1 a
U 4.43 nmsdneesdnaauaviuilymessdamindiiansunisuiuls

€aN
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4.4.2 Histogram TAAMAINEEIM RSCP Aaulasnaan1suTulse

w o ; a & do oA 4
Tannsnszanedmaa uanslugy Histogram lasAniiundides vudios uas

YUUN IINAURTINTAAIUIMUA 12,534 A15190LaLUAT
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U

P
N

1.600 L
1400 L
1.200 L

400 £

X

e
@ @

y

[-100;90] 1,264

' 1,241
Best Signal Level (dBm) 1..7 50

4.45 Histogram AN Wy Iunaun1sUTUUT (Mieasailawns)

X

¥

[-100;-90] | 1,301

e

Best Signal Level (dBm) _ 1,808

UM 4.46 Histogram AuAMEYYIUMAINTITUTUUT (Mheminilamns)

4.43  @5NIAAMAIWHEYIM RSCP AduuasnaIn1suTuUse

A1519% 4.7 doyan1sdnasnmnIndysyiad RSCP Aaun1suiulse

s of Surface Surface Surface
Legend | Surface Covered Village | = Suburban | % Urban
dBm) | km? Area % Village | km? Suburban | km? Urban | km?
RSCP
>=-80 1,746.80 41321 329 5743 0.66 1148 036 627
RSCP
>=90 2,98338 70.573 278 8299 054 16.16 036 10.87
RSCP
>=100 4,22739 100 2.15 90.99 039 16.62 027 1159
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d 12 o ot ol s
M54 4.8 VOUANTTINADIAUNTWEEYEUEU RSCP ﬂﬁdﬂﬂ‘iﬂ'ﬁ‘u’ﬂﬁ;\‘]

% of Surface Surface Surface
Legend | Surface | Covered Village | % Suburban | % Urban
(dBm) (km?) Area % Vlllage tkm?) Suburban (km?) Urban (km?)
RSCP
>-80 1,804.68 41486 334 6031 0.66 11.87 044 792
¥ RSCP
5 >-90 3,069.07 70.553 279 8563 053 1626 037 11.35
RSCP
>=-100 | 4,35003 100 213 9283 038 16.62 0.27 11.59
@ 2/ 1 d’l’ as 1 =l a PPy n’ﬁ LV |
'i]%L‘lﬁu‘lﬂ?’]wu‘ﬂﬂ’]iﬂSSQWEIE‘!QJ)EUV'EUELHLLWﬁZ Legend NQEIJﬂWWﬁEUuCUuWEN‘ﬂWUMVN@?LM'ﬂ\?

= ¢

o a o w - & = |
YULEDY WATTUUN NARIINNITUTURIN ‘L]'iUi!iJ LWL Sector LLazmsmamungwu
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una 5

asUnanisandunuuazdaiauauus

Tuunilgndndeagunanisdniunisvesnisnusuivl aunmlasiessuy
Tmﬁ’wﬁmﬁ'auﬁqﬂﬁ 3 YUAAUAIINE 2,100 MHz Tudandnanuns Uyniguasse siuia
Forausuuzanmsitass dWeduuumaungauls e luiauisield Tneflsteaiden
i
5.1 a5Unan1saiiulaseny

wé’qm3U‘%’UU§<|Lﬁuﬂsxﬁm%mwﬁmmmiﬂwmUiswimﬁwﬁmﬁauﬁqﬂﬁ 3 yuAAY
aud 2,100 MHz Tudamiadiiae S 14 qmﬁuﬁﬁ'ﬁgm Ineninan1InndauAMA NS

wvuUssnmnmilkiTusasfulunuinguszasdveilassnuiinld Jsasunaldssil

} 73 1
A A

L agunansUiuugessansammuazsudlulgmiing Sautlymviomn 14 gaudl
Uy
- gnsaudlaldainnsuudsamigiuda 9 ety wasiinsiiuenined
naadgiuiy 7 wnwes wazinaukuiIvueAl PSC wag Add Neighbours
Yougnmesil
 gnsaudlaldainmsdsaniiglm 5 9eadam uaznunuimuadn PSC
wag Add Neighbours vasaninesin

2. agunanisuiudgazuileilgmauammdygia ielvgliawisaldau

nsAwARauniusEansnw fduandlunis1en 4.7 uag 4.8

Tudauvesnsu$ulss 3Bmaiiiudr RSCP dauannazvhlagnisusuang-iivvianseinia
MsUSuIoEdyN Matuwnmes vizenamaaniigilul nsudududesiionsanielgmiiin
fiosaansaunlatymla
5.2 Jymuazaudasn

5.2.1 JgymiiAnannlvadeyanngudeya

=i @ k2

Ivddayaiinnuduau deyadussituuatenlddiaiu nande Inddeyasioazidon

u

o o

amilguludmindne fnvazBuavesaniigiu wnweiuasvad dsludimeusad wuneiay
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vaugas dandusia wu 21174 Felilanwsavenldinduressnmeserls virlidaadaanly
nnns19aeUNTUIkNTY Atoll eagldnssiunines LO001H uazdaywianne carrier @4lu
vawnwas da1linssunniun

5.2.2 Jyminiaandeyalailudaqiu

v H do  w e P & w o o § vl o @ ) ' al ) o

Toyatiuidanindiune Smsfvdeyauvanevinbinunvesdminliiinissummiu
Uaqtu Tnewflsugainuuuiniseadien wu asnuhdeyadmind1iluune Cluster uana
A A oA A S L Y oAl i i & & "
Fitufivdaiuduiuilas (Open space) ki UABUAIINUNUAAINBNIBRUTURY U

(Village) Wl¥dBeiin152103U (Reshape) faunuiilval uazilesanlassnuilld funeunine

[
o s [ |

fuiivmindneiadanda vilinisnsvasuaugniesenshinsounquiisinin dwalving
I1a09deyau RSCP awﬁmwmmmmﬁaumﬂwaﬂﬁumwﬁa
5.2.3 UpyilAnanTusunsy
“Lumsﬂ%’uﬂ‘gaﬁuﬁ{kgm ﬁwmmmf:fmmﬁ&nmmiumﬂﬁ?j’ﬁuiﬂmmu ilasrniu
Tsunsuiilddmsunsunauis fitafdunisldnududeu Feddinalunsdnulusunsuroudis
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5.3 JoLauaLuY
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niferdedunistiaset sanmituil Usinagldou ssiugpansennia uagdu q dmiu
nsvenenasietilusesemmiu Q’ﬁau‘lﬁ]msﬁLLU';ma’lunﬁﬁﬂMﬁﬁﬁ
1. Anviftugiuressruuiafioudl 36 sfmguiitisadesiu Radio Frequency tu
AuauURreda189IN1A JULUUNITUNINTYINBTasdR 10 (Propagation model)
sy
2. msnwmslFelsunsuuasilaiduimduiiieadesiunisvinulinndsty
msnglusTusunsuiileftunannmaneiiesussenisdiiulasinu
3, ms?mmé’ﬂwmxgﬁﬂizmwaﬁwi’ﬂﬁwwiﬁamﬁammﬂ%?u \lpaananingi
Useinmiietasiuislunsusuusaudlataymamnmdsyao
. ﬁﬂmmﬂpliﬁﬁmmaﬂumumuﬁﬁw dosmnluunstymesaldanud eudiungy
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1. @1897n1A U HUAWEI A19451811_2170_X_CO_M45

DX-1710-2200-65-18i-M 30

Model: A19451811 ek HUAWE!

1314
1337
13689

Unit: mm

T16(F) 16 (F) -

180

1710 - 2200 MHz

Eﬂ'ﬁl .1 aNWNLYRIAIWDINTA ':ju HUAWEI A19451811 2170 X _CO_M45
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