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Preface

Taiwan has always been the most important supply chain in the global telecommunications
industry, and also an important city providing solutions for Smart Cities around the world.
Today, the applicationf 5G has become an inevitable trend. The government is promoting the
policies of "Taiwan 5G Action Plan" and "Forward looking Infrastructure Plan”, and is also
planning the developmendf six core strategic industries. We look forward to building a
developnent environment for 5G innovative applications, promoting digital construction and
setting a mart city model. At the same time, we will establish Taiwan's leading position in

communications and continue to promote Taiwan to become a global digital base.

In recent years, many countries around the world have noticed the developiridntti-
Function Smart Pole (smart pole). Various domestic regions have also successively
demonstrated the erection and carried out projects such as Iniéfirtehgs street lamposts

and smart poles. However, due to the latkonsistent specifications and inspection standards
for smart pole products, and the failure to focus on the connection with international
specifications, there comes out a situatafngoing their own wayMeanwhile, the vertical
integrationof related industries is not easy, and the close conneatidomestic supply chain
cannot be established. In fact, the smart pole can be multiplex and used as theotafsier
small base station. Moreover, it cas@be used to integrate other hardware equipment to play
a role in the applicationf technologies such as environment sensing, mobile network, electric
vehicle charging, artificial intelligence analysis, interaétehicles and edge computing, thus

playing an important role in networking and collecting big data.

With the backgroundf the time, with the suppoaof the BSMI (Bureawf Standards, Metrology and
Inspection)of the Ministryof Economic Affairs and the Technology Department, the 5G Smart Pole
Standards Promotion Alliance, which was established spontaneously in the industry, has programmed
the "5G Smart Pole System Design Specifications”. Such an event was organized by the Taipei
Computer Association and invited Pegatron, Grand Eternity, ChungHwa Telecom, Auden, HwaCom
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and other member manufacturers to serve as the main cadres for planning. It is expected that this
specification can combine the basic spiot completeness, incliveness, efficiency and
internationalism, so that all cities can easily adopt this specification as a reference for the construction
of smart pole system. The Alliance has also designed a vafiatylti-functional poles to meet
various potential and pabte application needs. It also considers the cost and functions in designing,
provides reasonable construction costs, and conforms to international standards, which makes it

easier for the industry to expand the international market.

Appreciate for the aocerted effortsof the Alliance cadres and members in planning and
formulating industrial standards. In the proce$svriting, a great thank should be expressed

to the Standards Inspection Bureau and the Technical Deparbifritet Ministryof Economic
Affairs for their guidance and assistance, and kindly express my special gratitude to them. It is
expected to integrate the developmehttommunication technology and innovative science
and technology in the future, and use 5G smart poles to weave theémsickof smart cities,

which will also become the cornerstookthe big data analysis platform. It is also hoped that
the domestic supply chaiof 5G smart rod industry can be established, and the export
opportunitiesof 5G smart rod overall solutiormn be expanded at the same time, to become
an important promoteof global industrial technical specifications, and echo the government

driven digital national innovation economic policies.
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1. Coverage
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3. Abbreviations

The foll owings are the:abbreviations used in
AC: Asphalt Concrete
CLSM: Controlled LowStrengthMaterials

CP®BCust omer Premise Equi pment
DA®Di stri buted Antenna Systems
FWAFi xed Wireless Access
LPWAMNLow Power Wi de Area NetworKk
OL®Opti cal Line Ter minal

ONTdb Optical Network Terminal

ONUd Optical Network Unit

RSWRoadsi de Uni't

WDM: Wavelength Division Multiplexing
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4. StructuralSystem

5G Smart HRaoglchi $ecttame

Smart Pole

Monitor Center

Additional
Device

Apog 910d

Signal
Transmission
Layer

Traffic
Sign
Control
Box

Communication
Sensing Layer

Charging
Control
Box

Infrastructure
Layer

Fi gulr eScdthemat o6 GDEmgr amPol e System Arch

@I nfrastrwucture | ayer
The i nfrafthreucpalre structure system inclu
war ehouse, pol e, base, common pipeline, I o

postand monmamageamenmtat@aent er machine r oom.

(b) Communi cation: awareness | ayer
Equi pment and systems integrating communic
i ncludes: camera | ens, smal | base station,
antennamerethnavli ro@t ecti on equi pment, traffic
promotion player, smart | amps, etc.

(c) Signal transmission | ayer:
The transmission | ayer can be broadly divi

d Pl atform | ayer :

15



| ncl weinng al contr ol center, ' ighting manaq
management , traffic sign management, envit
monitoring management system.
(e) Application | ayer:
Street i ghting, e vicr osningenn t md n adgeetnmeecntti, o nWi
transmission, pardrigenapgnouadanlgemamnt advertis
corresponding services provided by the perc
Designi ngo8r iSmairpl el e Syst em:
(a) Becaus®fthe need to cope with the height requiremehtiifferent scenes, modular design
is used in pole body.
(b)) The 5G smart pole system includes the po
equi pment, bottom power distribution and e
(¢ The height, arm | engt bt hpsopbaecdi yn gs haanldl obteh etre s
rel evant data shal/l comply with ameé&herele
Construct i oM hze pMaorbtineg nitymt er i or a nrde goutl haetri ornes

d The wor king environment, installati on S peé

mai nt eanadn coet, het hé aat oashed equi pment shall

() The madteme apsl e body inclddeebBasdaase, sShod
corrosion resistance and waterofflsi Blib&AinstEer
the I nterior and other relevant wunits).

(H The appearance design shall be adjusted according to the surrounding environment, culture,
landscape and other factors.

(@ 't is necessary to evaluate the | oad bearir

| ioftehe st r uottuhreale xdeesringgnn communi cati on sen

4.1 PoleSystem Design
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Including design principles, pol®ody design, load weight setting, wategireequirements,
windproof requirements, shockpob requirements, antiorrosion treatment, pole body height,

other requirements, etc.

4.1.1 PoleHeight
The hei golither pmde shoul d bethemsimmrm. pdDhe |

selected according to the actual application

Tabl el145G. $mart Pole Application Sc

Scenari os Hei gbG Smart
Hi gh, fast s 815
Road Main, second 81 2
Branch r oad 6-8
Viaduct, bridge, in 812
Commer ci al pedestrian st 3-6
small car | ane
Layered design principle shal/l be used in 5G
@ Lower | ayer: the height is I ess than 2. 5m,
gat eway, rout go,stienttce.r)a c tcihvaer gdiinggi t al Signacg
war ehouse, etc.
(b) Upper | a8mrhi gh,5mappl i sbabhe, tordffi tabi gonad
public push WotFif iecqautiipooment , FWA equi pment
(c) Pol e top: t he height IS generally mor e
tel ecommunications networ k, d n\gihammgeontthael r
facilities.

4.1.2 LoadWeightSetting
Wei ght, capacity, transmi sechohacheedréquiepmandt
Tabl e-1 4R41 @v aontt tVaad hueeds Equi pment

At t ache€g | Refer Transmi ss

Equi pme Ma x We i Powe I nterface (H (Refere
Tel ecommu ; . .

net wor H 9k g 150W Optical fi Wi red

Wi-Fi dev 3k g 2w Net wor k po| Wireless
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L PWAN 1.3kg 12W NBlI OT, éleaRa Wireleg
RoaSd de (UNnY 15kg 26 W Net wor k po Wired
RS4BNMEMA anda
. inter,face ;
I ntelligeg 15 kg 250W 010 PWM, DOA It Ip U Wi rel ess
interface
Environn .
monitor 1. Rg 2.5W Network port Wi reless
Video sur 3.2 kg 48W Net wor k port Wired
Traffic| 26 (kbg I i 50w Net wor k peot { Wi red
Publ i ¢c ¢ :
notif(Ho &t 1 kg 36W HDMI Wired
Pubpus<sh
noti fic 2.02kg 13 W Net wor k po Wi red
(I oudsps
EmeLglech 2.5 ko 12w Net wor k po Wi red
Road dig 46 kg 600W Net wor k port Wi red
I nteractdi .
signag !¢ 4.9 ko 70W Net wor k port Wi red
Charging 6 kg Tk~17. Net wor k po Wi red
Gat eway 1.5kg 47 W Net wor k port Wi red
Switch 1.5kg 20W Net wor k port Wi red
Edge com 7kg 330W Net wor k po Wi red
The above table only shows the attached equi
specificati oWGitegui aemedtsqui pment are descr.i

4.1.3 Compositionof Pole System

The pole system is composedf pole body, foundation cage, cross arm, equipment
warehouse (including expansion), door lock and other modules. Power distribution module,
communication module, lightning protection module, grounding module, etc. are built in the

equipment warehouse.

4.1.4 PoleBodyDesign

According to different use environments, the pole body can be circular or polygonal, and the
appearanceof the pole body can be designed according to the local cities and cultural
characteristics. On the premisd effective economic scale and mas®douction cost, the
following requirements shall be met:

(@) The polestructure and overall safety shall comply with the "Code for DesigSteel

Structuresf Steel Buildings (I) Code and InterpretationSteel Structuréllowable Stress

Design Method" issued by the Construction Departroéthe Ministry of the Interior [1]
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(b)

()

(d)

(e)

(f)

which should be checked.

The materials for the pole body design shall be carbon steel and low alloy steel. The steel
plate material shall comply withe specificatiorof "CNS-2473G3039SS400" [2], and the

steel pipe shall comply with the specificatioh "CNS-4435G3102" [3]. The height,
structure, load and other factors shall be comprehensively considered in theodgsitm
thickness

When new materials such as higfinength aluminum alloy are used foole body design,

their performance shall comply with the relevant provismf@NS 2253 H3025 [4] and CNS
2257 H3027 [5]. It is recommended to use SS400 mild steel with a thicknets ¢naa or
equal to 6mm.

For the process and desighcombined connection, such as the strerajtivelding seam

and the strengtbf bolt connection, please read the design specifications or relevant technical
regulations in detail.

Nonfunctionalreflective andantiglare surface treatment process shall be used for the pole
body.

The pole body should also have anti pasting function, and the lo¢itfigant-pastingarea
should not be less than 2.5m.

4.1.5 Anti-CorrosionTreatment

Shall meet the following requirements:

(@)

(b)

(©)

(d)

Hot dip galvanizing or hot dip aluminum shall be used for-eotiosion treatmeraf steel
poles, and the surface can be painted or sprayed according to actual needs.

The rust prevention treatmeat hot-dip galvanking and hodip aluminizing on theole
surface shall comply with the provisiooBCNS 10007 [6] and CNS 1247 H2025 [7].

The painting treatment shall comply with the provisioh€NS601 [8], CNS1157 [9] and
CNS4908 [10];

The corrosiodrpecolesd gt ahalkl be v aveitfthioddda| v y
spray "t gsltlilng

4.1.6 LoadRequirements

The actual load weighdf the pole body shall match the load capacii/the pole body. In

addition to integrating existing functional equipment loads, space shall be reserved for increasing
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system loads in the future. The linot poletop weight shall be designed according to different

polebody design and size, which can be refetcecklevant regulations.

4.1.7 Wind Resistancdkequirements

In termsof wind resistance design, the design shall comply with the "Technical Code for
Designof Steel Structuresf Steel Buildings (I) Code and Interpretatioh Allowable Stress
Design Method for Steel Structures”, "Code and InterpretatioVind Resistance Design for
Buildings" [12], "Code for Desigrof Building Foundations” [13] and "Code for Desigi
Concrete Structures” [14] issued by the Construction Deyeatof the Ministryof the Interior,
and meet the following requirements:

(&) The wind pressure standard is calculated as 60m/s (Grade 17), and the basic wind pressure
shall not be less than 499kgf/m 2(Refer to P.51 Wind Speed and Pressure Conversion Table

of "Typhoon100 Q&A" issued by the Central Meteorological Administration), the time is 5

minutes or more.

(b) The design valuef material strength shall be greater than the maximum giféke base,

pole cantilever, equipment and its connecting accessonigsr the combined valud wind

pressure;
(co The defl eot hpponbeadnyglceaused by the maxi mum wi
t he deswlgpenn vtaha@aemounti ng equi pment .has r eql
Tabl el 4AWiRe& i st anRar aDmeRieyrns Body
Ranagfeol
Pol e he botto Total w|Basic win W nd poc
di ame | area ( ( KN/ m2) l evel
(mm)
3-6 280 "5
6-1 0 350 " 3
17
1o 5 250 3 0.65
120 450 "3

4.1.8 SeismicRequirements

It is necessary to consider the seismic capaditige whole bearing bar. It shall comply with
the provision®f "Code for Seismic Desigof Buildings and Commentary” [15] revised by TNYZ
ORDER No. 0990810256f the Ministryof Interior on 100.1.19. If its required to be able to
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withstand an earthquake magnitude 6 without collapse, it is recommended that the earthquake
of magnitude 7 be used for seismic design. In cdsaodular multilayer design, the impauit

shear stress on the structure shakkbaluated.

4.1.9 OtherRequirements

When designing 5G smart poles, the expandallitfunctional equipment shall be fully
considered, and processing interfaces and installation space shall be reserved for mounting
equipment and supporting facilities. In the later stage, the equipment can be easily installed and
replaced under the conditiaf meeting the load requiremeras$ the pole body. The reserved
processing interface and installation spaicine polebody shall meet the following requirements:

(@) Equipment installation space shall be reserved opdtebody, and threading space shml
reserved inside.

(b) During the desigrof the pole body, the reserved threading holes shall be polished smooth
without burrs and sharp edges, and waterpinabber mud shall be added.

(c) The positionof the supporting transmission cable shall be reserved insigeot@body, so

that the supporting cable can fre-installedas required. If the optical fiber distribution box

cannot be mounted outside the pole, space should be reserved inside thansié tihe

transmission optical fiber distribution box ODB.
(d) Flange installation position shall be reserved at th@tdpe pole body, which is convenient

for installing small base statiomf telecommunication network, radio monitoring,

meteorologicalmonitoring, and other equipment. In addition, the installation positbn

lightning poleshall be reserved.

(e) The materiabf antenna outdoor protective cover must have such excellent properties as low
dielectric, low loss, high strength, flame retardancy lzet resistance.

() As specified in CNS 15,200-7 [16], all equipment must meet UV resistance requirements.

(g) The dustproof and waterprof gradeof all attached equipment shall be at least IP65. Or other
waterpr@f design methods such as wateggrddoxes/boxes can be used to make the

equipment pass the IP65 test.

4.2 EquipmentMounted

The detsGgsmart pole body can be divided int
pol e top, upper | ayer, and | ower | ayer. Di f f «
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various application functions:

i Pol e( abooppve 8m): 5G rel amerdt t eWieFio mA M, e tawnotre
equi pmeéenX ,(e&€xternal Il i ght cr osasrbeare)x paencd eo
to be placed here

i Upper (R ai@gar) : For example, i mage monitori
publ i c pus,h tnroatfidfiiige dstailgopnmsgad si gns, optic
application devices wil/ be attached to t

i Lower (Rayeie: attached equi pment on this |
digital bi | g daobtadr do, t hcehrd regg anigpanklad 'es pckai |y
|l ocation should be designed at a height t

The attached equipment shall comply with <cur
The attached equipment includes tbiuotneds innott hi
specificatiodme Bibe®vikeeiegluti pment types can be

requi roeflmefnftesr ent counties and cities and di ff

Electronic
Message

Lower :
Layer ‘Box

Figure 4.21 Layered Diagramf 5G Smart Pole
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(Quoted from the "Smart Pole Technical Specifications and Verification Industry Cooperation”

Telecommunication

Network
5G Network,
Enterprise Private Network

FWA

4G/5G Access
(Networking, Control)

WIFI
Public Networking

Environmental Monitoring

Temperature, Humidity, Wind
Direction, Wind Speed and Rainfall

UV, PM2.5, Flooding, Noise

Traffic Sign
Crossing Sign, Warning Sign

Emergency Call For Help
Emergency Button, Video Intercom

Charging Post
Car/Locomotive Charging,
Mobile Phone/Tablet Charging

Pole Top

Upper
Layer

Lower
Layer

Intelligent Lighting
Switch Control,
Fault Detection
Sensing Dimming

<

Video Monitoring

Human Vehicle Recognition,
Face Recognition

Vehicle Track Analysis, @
Event Handling
Public Broadcast -

Neighborhood Broadcasting, "‘L
Event Propaganda
Emergency Broadcast

Road Digital Sign

Road Condition Display,
Traffic Measures

Policy Propaganda,
Emergency Event

Interactive Digital Board
Event News, Policy
Propaganda
Information Query,
Emergency Broadcast

Figure 4.22 Schemati®iagram of 5G Smart Pole Mounting Device

of the Institute for Information Industry}7]

4.2.1 HeightDesignPrinciple of MountedEquipment

10~12 m

Traffic Sign
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(@)

(b)

()

Figure 4.2.11 Schematic Diagramf 5G Smart Pole Mounting Device

Communi cation device

The antenna and the smal/l b aosteh es tpaotlieo nats
12m.
I ntelligent | amps

The following two conditions shall be met

parameter condi tdfomes Caan 4 threu ddoficluemelhid fsia €t my r
| nt érCioalre f mrUrbeasni gRvtads andChapti él al 9" WpaRB:
Mi niegfEcgynomic Affairs Energy Administratio
LED Street Lamps in Taiwan?", such as pol e
parameter s:

(1) Si mullaltuendi nat i ocOn OuwrSi8frourlmaitteyd i | | umi nat i

uni formity=simulated minimum ill uminat

(2 Si mul ated ave® alg&, idr uand m@amacieng to t he

specified by the procurement unit
Ext empselon

Adjust the | amp height in different envi
install atio6nrgritndiapmpess provi ded bgfTaihpeiPul
CiMynicipal [GloYv]e:r nment

(1) Si dewal k: It is recommebhdedl t ht pbke mi

and the distance betws8é&n medlees.i s sugg

(2) The road-1vii dmelit reersst 81 ane: tofkampupbi eg

recommended to be 8 meters or 5 meter
recommende3d6 tnoe theer-8228a B dmé 7 ebs .

Road wildt  meklers street | ane: 10 meters
hei gtht ght podemamgd-3Brbdnmeaz B uggeasttor the di
bet ween pol es.

| f the road width is more ofhae 1ammepet
recommended to be more than 10 meuggdst and
be ab-dbntet5 s .

With refereédsei towal h8ert Pir cefBaifpai tdter d entt «

Signage and Pol e Attachment Facilities i

ManageOifeirmtehe Public Wofks peép Mumnmen fp a l Gov
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(d)

(e)

(f)

t he dihgeghtextension pole is tentatively det
6m above t he ortohuen de xpbebnesa lobnn Qe h adpg aubsatdeyd af
simul at es tolwei nadosrdeashcens eart hquakef reasdlist ¢
county and city can abtbeaedxpoebnss irbeaq uiernegd .h
Road Sign

With referodhsessi bnalt hBetr PrceStfeetthampat
and Post Attaching Facilities in Taipei Ci
Repl acoefteent gy Saving (Smart) Str edé&thelL &Pmpg K
Street Lamp Engi O¢ e oimigu Maina gcWoaaktanfle@itp e i
Municipal ,Gdveoftlmewngitidgand 1. 5m~2m in principl
set at 1m in @&adwhanade.viTtlhe ctami et adj ust ed a
ot he county and city governments.

I n addition, aawomdoiredi"nRgu lteos &fFobra dtl h@ri &Be ti tci n
[ 281 he Miorlirsatnsypot &as for t he veorhtaincgailnggn 6 ear
the average roadb6®halainhdnothebenxdt eises W s htat
m; The distance between ohbeepshbat der shbhpp
than 60cm. ", It is tentatively de®bmr mi ned
Traffic Signs

According to theoRBaded3Jradbfith&i §estangd
Mi ni etTryansportopfsigastypmpesude warning, pro
assistance. Thoek ascihz es isgpne csihfailclatbi¢dosns ebhaccor
Mi nicsfimrgnsport. Accordiend Rtud esr of babh e hIeB aSefti
Signs and SigBsfgnst messemeiengthe foll owing
heiagfheéertical signs shall owerolte ®a aes itgono 2t. 0l tnt
the road edge or side ditch, and the sign
pillar in the same direcmosnsiaaldl | bdead i anm
top to botttome amwwe Mii migt ¢ d si gns, warning ¢
Therefore, the | owest traffic sign iosf pl ac
traffic signs attached shalolkakteh dcetuert mi rmend
Traffg®Red & Green Signal Light)

The mirror size shall be marked in accor
Signs and Mar kings". Il n pri rodtihprlece, tirtafifs c

However, considering that trabfighltisghias ilea
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(9)

(h)

(i)

three to five. Afteofseeéeali mgnubadthoefr drsan
signal | amps, the I|lenmgatnhd r2amm g ea ncda nt hbee wbiedttwhe

I't can be adj ust eodk aacchc ocradu mtgy taon d& hcei tnye.e d s

| nt eorivVreenti c-V2X)Y C

The equi pmenat lceo mpotte tineknes 1 ncl uldieda rRo a
and Radar. Atc pmaensuefnatc,t udroemmess tar e st i | | i n
l i kelryawucc e t heoMenhtiecrlneest | nt osmaet appl esat nol
Therefore, Iin the WGl specifbotat ieooMegt tchl ee sr
rel ated equi pment wi || be reserved first.
receiving and s eontdhien gl otthedr inedtfecsr matliadred e qu
configured with an antennathsesotbp pel eetom
unnecessary interference tod hteh @ otl rea fbfoidg., A«
unit will beofmbaeetthan 8mhleirdgdmdt hadgrowneed
t he-triemel dynamic® o6mevyhehobobhd, bse placed cl

recommended to design the mount height abo

adjusted according o6athecdesignandqaitgma

used.
Video surveill ance
The monitoring system is divided into can

units and camer as dferlaamgp argo tt o8 & had BViB fnd rse mr ty
their heights and placement positions are
and administrative units are used to assi s

Therefore, they ardefiaedquai mead atnad kawne dhisg h

guabthg |l icense plateofeeeMoiMaersBOt Dabbper
t he -tri emeel iorftargeefsf i ¢ fl ow at Tmpostuaweil namrc:
bel ongi ngetwnitthei podlecommended to install i

the angle tootaad filte adi eracthi omt er secti on,
it at a height bet weenPud+8 cmeMoe ke fT@EP@AT It dr
Munici pal 'sGdaempremerCtity Street Light and Nc
Common Pol e olémstsda gornaatli dcSrEiRriat e REPDeE t " ) .
Environment Detection

It is recommended to be placed above 2m fr .
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to the adeédclerlenaed, or tdkeadh fdeurtiny @sredtcil

() Public push notification

At present, it i s recanmmemnmgded ntdo pl ace i

(Ky Emergency contact
|t IS recommended to instal]l It somewh
recommended to instal./l it somewhere 1.2m a

4.2.2 FunctionConfiguration

According to the dosmarenpoaepli ¢thtirenaplad
in a broad sense, andoft heséuhcveosaluabdbndng!l
4. 22.Both the standard and optional functions
The oucsker gi ng posts and solar energy is also
needs, they can be discussed and wupdated to
scenaffype 2, Type 3 and Type 4 aet brapmbes, .

and provide the | ocation, heightopthel encamt .r

Tabl el 4RQf €r en odBaBx amplpepd i coaiE G oSimaSrcte nRali o s

Application Function Reference "“(",:ﬁ'e’ ";‘:f)“' "f;f’
- Road
pe . L
SCEn e Telecommunication FWA Intelligent |Environmental| Video Traffic | Public | Emergency | Road | Digital Road m‘;@“'ve Dwgn‘a‘l Charging | Internet of Solar
o 2 L P : " " igital Advertising 1
Network (WiFi) Lighting | Monitoring | Menitoring | Sign  |Broadcast Call Sign Sign Board Billboard Past Vehicle Power
Expressway A A A A A <
| g 10+ Low
e A A A A A A
Sub Road A A A A A
2 Main Road A A A A A 8+ Low
Crossroads A A A A A A A A
Residerial and 3
'y A A A A A A A
e 3-8 | High
S5 A A A A A A A A .
Besil b
PR [ttt N A A A 3-8 | wi
0 | R . A . 3-8 | wd

RemarksY Sandard configuration;y Optional, Scenarioselectedaccording to the actuaapplication

4.2.2.1 Layout Diagranof Type 2 Smart Light Pole

Type 2 is used on primary and secondary roads and intersections. Besides providing
communication services, attached devices and applications also provide traffic sign related
attachments such as traffic lights, traffic signs, etc. This spmetmust alsoprovide image

monitoring, including image monitoring equipment belonging to the police and government units
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and image monitoring equipment for the MinistrfyTransport to observe reaime traffic flow.

Due to the application scenario, mo$the attackd devices are installed on the upper layer and

top of the smarpole Smart poleis arranged as follown Type 2scenario

Pole . Communication Device
Top Intelligent Lighting - Internet of Vehicles
tE;%]hE?rrn _—~ -RSU ___— Intelligent Lighting
— ‘ e— .
360° Fisheye < Internetof = 300 ° Fisheye Camera
Camera Vehicles - Radar  (Ministry of Traffic)
Upper 7 Internet of Vehicles - Lidar
Layer /
2.5-8m Gun Type Camera _ / _, Gun Type Camera (Police Unit)
~ e
e ~
“" Road «— s Road S
Traffic  pjgjtal Horizontal Digital Traffic Sign
Sign Sign Road Sign Sign
Lower P
Layer Follow Direction <~
Lower \ Horizontal
than .
2.5m Nine-Eye Road Sign
Sign Longitudinal
Sign

Figure 4.2.2.11 Schematic Diagramf Type 2 Smart Pole

(@) Top of the pole

I Telecommunication network: small base stations, antennas and other equipment are
installed at the topf the pole, which will not interfere with signal transmission. In
addition, the RSWf C-V2X is also recommended to be installed at thedfaghe pole,
so that the signal transgsion is not easily interfered.

(b) Upper layer

T Traffic sign: It is recommended to set the traffic sign on the extension pole about 6m
from the ground, and the height after mounting is abéub from the ground.

T Road sign:it is mounted on the extensionlp@bout 6 meters from the ground (refer to
Figure 4.2.2.11) as high as the traffic sign. The specificatbtdmoad sign can refer to
4.2.3.9. In addition, the layoutf the extensiompole can be adjusted according to the
design requirementsf various counties and cities and manufacturers. At the same time,
in order to avoid permanent deformatiohthe pole caused by external factors or the
attached weight, the attached laddhe extensiompole must also be checked.

I Smartlighting: For etihgehtho$ e gthit mnagg

equi pment, pl ea
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1% ft he Code o6fUr b®esiRpgmds and Ancill ary
Construct i oM hke pMaorbithreda nttyt er i or. The erect
from the road width, and then the install
according to thelhehgWws$.tFaguthedi 8t 21 i
pl aced on theaex totelsa oppo Ipe | e eoffBo r ee tt ehres .h eTi
mounting heigbhmaahd|l dmpsanaa be appropri .
the design requireméacd @owdntygstnasses ym

i Image monitoring: Whether it is fish eyecamera, PTZ, or gun camera, it is
recommended to build an extensmieto make the camera in the best position to avoid
other equipment on theole blocking the shooting angle. As shown in thig 4.2.2.%1
1, an extensiomole shall be set up at a height 6m to place the respective image
monitoring equipmenf different units, which shall be distinguished from other
equipment. The heiglaf the image monitoring extensipoleis also different from that
of other extensiomoles. No matter it is suspended or installed on the extemsitm
space is reserved to prevent interference with other equipment.

i Environmental monitoring: In the Type 2 scenario, the smart pole is placed at a height
of about 8 meters above the ground alude to the topf the pole. The pole body in
the Type 2 scenario sets the environmental monitoring as optional.

T Internet of Internet of Vehicles: The equipment compositionf the Internetof
Vehicles includes the aforementioned RSU mounted on theftthg pole, as well as
radar and optical data. Referring to the demonstraifasmart poles near Huabo in
Taichung by the Industrial Institute, it is recommended to place the radédandn
the extension poles near the road surface, so to scan thewdade for incoming
vehicles and notify the RSU for transmission.

(c) Lower Layer: The pole body under 2.5m in principle.

i Traffic signs: the road signs with the lowest distance from the road surface can be
placed from 1 to 1.2m from the pole, and at nibete traffic signs can be placed on
one smatrt pole.

The mount height in the Type 2 scenario is only the recommended height. If the counties,

cities,and manufacturers have reasons for design needs and cost considerations, they can adjust

the mount height and mount equipment.
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4.2.2.2 Layout Diagranof Type 3 Smart Light Pole

Telecommunication Network

;’ﬁ ——e Intelligent Lighting

FWA/WiFi — "
Video Monitoring - ﬁr“——“ — Environmental Monitoring
Public Broadcast — L. .
J —“— Digital Board
Emergency cénr | k "7 Interactive Board
T Ground

Base

Figure. 4.2.2.21 Schematic Diagramof Type 3 Smart Pole
The Type 3 scenario is in the residential and commercial walkway and park scenic area, with
many users and many application functions available. According to the location principle
attached equipment mentioned in 4.1.2, the layout is described assfollow
(&) Top of the pole

i Telecommunication network: small base station, antenna, CPE, WiFi AP and other
devices are mounted at the top the pole, which will not interfere with signal
transmission.

(b) Upper layer

I Smartlighting: For t he hcefiighht isreg téa quwi pment, pl ea
1% ft he Code o6fur b®esiRgmds and Ancill ary
Constructi oM hke pMaorbthreda nttyt er i or. The erect
from the road wilddthi,omndli $th&mc & hleetimesdrals
according to the height. The figure show
on the extensiof hpolp®|l re bred®h@met dies .heli tgh
appropriateliyn@dt awsttleed desiogrd r e qoukiarcehme n't
county and city.

T Image monitoring: Whether it is fish eye camera, PTZ, or gun camera, it is
recommended to build an extension pole to make the camera in the best position to avoid
other equipmentmothe pole blocking the shooting angle.

T Environment detection: It is recommended to use extension poles to increase the

placement space. In the Type 3 scenario, poles are mostly used in parks and hiking areas.
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The pole itself is low in height, so therenis extra space to place large equipment
(c) Lower Layer: The pole body under 2.5m in principle, most devices here are for human

computer interacting.

T Public push notification: announcement or emergency broadcasting.

T Digital display board: it can be used by manufacturers to advertise and charge
advertising fees

T Interactive digital billboards: In the future, you can plan payment services or map
guidance and other functions to provide services for pedestrians in pedestrian areas.

T Emergency catact: Emergency call can be used to request emergency assistance when

needed and necessary.

4.2.2.3 Layout Diagranof Type 4 Smart Light Pole

The smart pole in the Type 4 scenario mainly integrates the attached clpasgftoghe pole
body. The current use scenarmfssmart poles are designed in parking lots, roadside and other
application scenarios. The fietd chargingposs is the future development trend. In the future,
electric vehicles will be more popular, and trenand for chargingoss will also increase. If the
smart pole can be used to provide charging services for pdgsetre rangef activities and
conveniencef electric vehicles can be improved, thus creating more business opportunities and
cooperation models. Based on the above considerations, WG1 has designed the useo$ituation
the Type 4 smart pole in advance for the referemfcthe county and city goverrants or

manufacturers. The layoaf the attached equipment is as follows:

10m ©.0.55m, Height: 1.1m

Pole Top Communication Device
8m = Intelligent Light
Upper Layer !
i 8m
————— Monitoring
! Device !
2.5m 1 i
_Switchboard !
Lower Layer wsm o |
i &
Underground Foundation Base

Figure 4.2.2.31 Schematic Diagramf Type 4 Smart Pole Mounting Device
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(a) Pole top

Telecommunication network The mini base station, antenna, CPE, WANH and

other devices mounted on the twithe pole and will not interfere with the transmission
of signals. Since the Type 4 smart pole will not be placed on the main raadssmoads
temporarilyitd s snggdstedo install the Internetf Vehicles, which is a relatively

low frequency device.

(b) Upper layer

Smart lighting: for the heighof lighting equipment, it is recommended to convert the
erection height from the pavement width according to the specifications in Chapter 19
of the "Design Specifications for Urban Roads and Ancillary Works". Then calculate the
erection distance between poles according to the erection height. The schematic diagram
shows that the smart lighting fixtures are first set up at a hefghimeters, with can

be adjusted according to the neeflsarious counties and cities.

Image monitoring: Whether it is a fish eye camera, PTZ or gun type monitor, it is
recommended to build an extensjpole so that the monitor can be placed in the best
position, so a to avoid other equipment on tpele blocking the camera angle.

Internal equipment: It is recommended to place the network communication equipment,
including gateways, switches, etc., above the power distribution panel, near the

maintenance hole, which is more convenient for maintenance.

(c) Lower layer

Distribution board: WG2 defines the pmer required by the Type 4 smart pole and turns
out the mounted equipment connected to the pole through the distribution board. It is
also recommended to place this switchboard near the maintenance hole for easy
maintenance.

Charging post: At present, ther are two typesf chargingposs: AC chargingpostand

DC chargingoost The AC chargingpostis light in weight and small in size, and can be
locked on the smart pole without affecting the load bearing structtine pole. On the
smartpoleof Type 4, it is recommended that the AC chargingtbe the first choice for
design.

Box: In the Type 4 scenario, the solution to the new box is in the 5G communication
equipmeniof WG3. Partof the equipment can be placed at the lower layéehe pole

body, which can reduce the weigbitthe poletop, and if the internal equipmeot the

polebody fails or is temporarily adjusted, the lower layer box can be directly opened for
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maintenanceThis solution can also be used in the desigROC (Prof of Concept) in
the future, which not only facilitates the adjustmehiiring and the eliminatiorof
errors, but also eliminates the need to adjust the elevator, thus saving POC funds and
increasing security. In addition, such design is not limited to Bydeut can also be
designed in other situations if required by the designer.
i
4.2.2.4 Loop Control Box
The box shall be mad# hot-dip galvanized plates with a thicknesfsl.5mm or more, and
the hotdip galvanized plates shall be sprayed with outdoor powder after welding. Thef Haese
box shall be madef cold rolled steel plates with a thicknegsho less than 2mm, and the surface
shall be hotip galvanized after weidg. The chassis shall have the following design concepts:
modular structural design, convenieré@ternal equipment installation and maintenance, strong
and vandal resistant chassis, natural or forced cooling solutions, and a certaioegtegprof
function. Base station equipment, power supply equipment, storage battery, temperature control
equipment, transmission equipment and other supporting equipment can be installed in the chassis
or installation space can be reserved for the above equiphtenactual design requirements and

restrictions can be customized according to different requirements.

4.2.3 EquipmentMountedand Functions
4.2.3.1 PoleTop

4.2.3.1.1 Requirement$or TelecommunicatioNetwork Equipment

The telecom network equipment (including but not limited to 4G/5G small base station) shall
be installed through the mounting space, threading hole and power supply capacity reserved by
the 5G smart pole. The telecom network equipment shall comply witleltheant regulations in
NCC. The telecommunication network equipment can be installed in the pole top chamber at the
top of the 5G smart pole, which is connected with thedbfhe 5G smart pole through the flange
structure. Thg@oletop chamber suppor860-degreenorizontal rotation angle adjustment and can
ensure its strength. Refer to Appendix A for reference desigole top chamber and flange plate.
The pole body design shall consider the wind resistahttee pole top chamber. The outer mask
of the pole top chambeaf the telecommunications network equipment must be moaden

metallic materials to avoid the signal shielding effect. The watefpi®sign shall be considered
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for the pole top compartment. The telecommunications equipment mesibfunormally, and

the outlet and grounding terminal shall be reserved.

Tabl e

4. P.a3 .alnediceormsme ndefd Val ues)

Tel ecommuni cati on

Net wor k

Circuit break Basriecgui rements f
Load Power Podeam
Pohei(beari Circuit .
demanlconsum demand (Toep Mat er|Thi ck
requir Botto
Car bon
I nput cap steel,
15 1 90 k 600 V out pluit6e ALl+| > 55@m |streng|  6mm
6 A al umi n
all oy
Tabl e &£ ZxZofpellleecommuni cati on Networ Kk
Wor kValigt age DC12V/ 19V/ 48V
Tel ecomm PSU 85~277V AC
net wor k &Powe&€ronsumpti 0150W
Wire|essSize I 550mm X 1100 mm
communi cWeight 90kg ]
equi pmenWor kTengper atu-10U C ~ 60U C
(56G subvaaremmciCOoOmmuni ctae ef aRJ 45
|l p Rating | P65

Tabl e

LK. E.x3Aaonfpd leecommuni cati on

net wor k

Telecommunicatio

Oper alteimmpge r at \

-10U CC~ 60U

Si ze d<3mm
Wei ght <15 kg
Powe&€ronsumptio<l50 W

network Frequency nN257/ n258/ n260/ n26
(5G Wave) Ant eWinme 128T/ 128R
Wi reCemmuni cabG NR FR2
Technol ogy
Maxi nownmh put P|43 dBm
Communilonate f a1 0Gbps RJ45
Il p Rating | P65
4.2.3.1.2 Requirement$or Wi-Fi Equipment
Il nstall Wi Fi devices on D@ ushrharct
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equi pment shall comply with relevant regul at
The Wi Fi equi pment sbotbhédpbkeeinstanl ext ennal

Tabl e 4. ReF.erehc®wi EKamPpéei ce Specifical
Wor king Volta802. 34d830M0E

Power Consumpg2w

Si ze 226. 7mm x 256. 7mm X
Wi-F i Wei ght 3kag
Equipment . .
auip Wor king Tempe40U C ~ +85U C

Communi cati ngRJ45

| P Rating | P67

4.2.3.1.3 Requirements$or Fixed WirelessAccesEquipment

l nstalll FWA (Outdoor AP Unit) on the 5G sm
used to provide Wi Fi or transfer out RJ45 fc
provisions in NCC series standmartdhse upNAea e qluay
pole body in an external way . T hoen | fy cc lalmodwbi en ¢
adjusted approprofaach yc omi nthy tahned dceistiyghngov er nn

Tabl e 4. ZxZolpWa Equi pment Specificati
Wor king Vol tage [12V/I3A

Power Consumpt i (30W

Si ze 110mmx 105mm x 217mm
FWA Equipment We i g h't 2kg

Wor ki ng Temper atEthernet

Communi cati ng | [12V/3A

I P Rating IP66

4.2.3.1.4 Requirement$or RoadsideEquipment

With the oéwne leooMemdanctl es, commseeditiadvim@gpoblee w
road users and traffic infrastrofRSUWUreni $shengeg
in combination with 5G/ Wi Fi |, DSRC (D¢2lXcate
(Cel l ul @aro MWevheircylteni ng) +Hempstraf provsdegnalkasl

information to road vehicles and pedestrians
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Tabl e 4. ExZopI%® specification
Wor ki ng Voltal|802. 3at PoE (30W)
Power Consumpl26W
Si 7 e 1in tPhldbet 00O mm x 300mm
RS U ' 20ut oFoldhéc (| i ter)
Wei ght 15kg
Wor king Tempe|40U C ~ +85U C
Communi cati ng|lRJ45
| P Rating | P67
4.2.3.2 UpperLayer
4.2.3.2.1 Requirementsor IntelligentLighting Equipment
Smart lighting includes | ighting equi pment
reali ze remote centralized management and c
l' ighting power monitoring, as welrl fasctoopwne
design and ddwitceed |dglendtilamhti ng shal lofcompl
CNS 15233 [24], el ectromagnetic interfoefrence
CNS 14115 [ 25], safelt gvarmtal 1 eddiBpdonie3nfitiza6l] tame
CNS 6-2B37[ 27], and dust and water prevention
OICNS 14165 [28]. Accordingoftbet MerkiGenhdynr weatiic

Chaptefr hd 9Cod e Doefl$ri lgann

daz,zIltehe 1 ighting

secondary trunk

roads

Road

s and An

shall give priority to the
not be | ower than [ P65, and the |
inso&ading in the pole.

cill ahg Wor

equi pme otk hs hed wWledd d iavrg sp roinor
a nadbtl rextpir elsd evdr yils@ en p raact ahdesr
Ssheltetded orampemih

amp wire sh

Specificat

Tabl e 4. ExZoprhéert Lighting
Wor ki ng Vol tj10-D77V
Power Consui250W
Si ze 710mm x 350mm x 169n
IntelliWeight 15kg
l'ightinworking Temg30U C ~ 50U C
Communicatiili 10WDAL(INEMA)
Il P Rating | P66
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Converte

Tabl e &£ XStB3ag@ptliContr ol |l er
Wor ki ng Vol t9@64Vac
Power Consui250W
Street Si_ze AlZ2Zndn x 108 mm
S ont OIWelght O.Z,kg i
Wor king Temg40AC ~ B8O0AC
Communi cati IRS485, [ NWON, LORA,
| P Rating | P66
Table 4LB. EZthex.nlet t o RS485
Wor ki ng Vol t128Vdc
Power Consull2Ww
Si ze 45mm x 135mm x 130. 6
e e el g A —
Wor king Temg20 ~ 7O0AC
Communi cati IEt her net
I P Rating | P66

42.3.2.2

Requirement$or Network Power Supply Splitter

At present, the desigof the switchboard on the smart pole only transfers AC power.

Although the switch can transfer POE power, some devices can only accept DC power and limit

it to a certain rangef voltage levelsin order to meet the DC power supply requirements and

signal spply of the device, thenetwork power supply splittePOE Splittey must be used to

separate the Ethernet and power supply. Ethernet is the signal intdittaeattached device. The

power supply is adjusted to the DC voltage range suitable for thehedtalevice through the

transformer inside the splitter, and then supplied to the attached device.

Table 4.2.3.2.24 Reference Specifications for Network Power Supply Splitter

Ethernet to RS4

Converter

Wor ki ng Vol t36~57VDConPoE
Power Consul21.6W

Si ze 26.1mm x 70mm x 95mm
We i ght 0.25kg

Wor ki ng Te mg-20°C~70°C
Communi cat i |Ethernet

Il P Rating IP30
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4.2.3.2.3 Requirement$or EnvironmentaMonitoring Equipment

Environment al monitoring equi pment i ncl uc
equi pment. dfirghway qgueat eodowyol ogi cal environmer
to the "Air Qual i toyt hSet arnedvairsdesd” a md Arbstudded @r
Environment al Proft et ERrc DeEpaet Me aonft. h eT hsee ncshoal
(such as safety specifications) can be dete
speci f pttahtei ogdesner al el ect pttrhiec BsdSdsaour d aer qdusi pan
|l nspecti onomEheoirmtl egfiia@aeé environment monito
RS235 or RJ45 specifications, and the meteor
certified by thetmenheorol ogical dep

Tabl e 4. ExZopnEi ronment al Moni toring Sp

Wor king Vol tl100~240V AC
Power Consun2. 5w

Si ze 180mm x 268mm x 138m
Environwe'ght 1.2Kkg
moni tor Working Temp-10AC ~ 60AC

Communilcratte MRS 485
I P Rating | P65

4.2.3.2.4 Requirement$or ImageMonitoring EQuipment

As for the standards related to image moni |
I nterface Forum is morecbipgpiuhtaer mnat ieomal | mam@
this standardf tmaimilgh beeacmpeatei bi |l ity and integ

NVR and other devi ceodflear 6&.deéefoiom dnch giers p@NViels gp
net work monttosi mgcommended to reviewoadnd st
standards i ssued in Tai wan.

The i mage monitoring on the smart pole <car
jurisadfilei poml i ce and the oobhkhe Mepfumthspotrhe I

di fferences in their functions and applicati
(@ Police monitor
i Main f uncctoioopnesr at e with the police in h
and i mprove public security.
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(b)

Mi

Locati om the roadway, the main intersec
sidkeoads or bobDmaimermiaddgl e

Arrangementl traingerecommended to pl ace
i ntersection. |t i's reconomenad edmarot i pos!
adj ust the |l ens direction to prevent
equi pment on the smart pol e.

Numbeft amer as :r enqwlitriepdl e cameras, whi ch
directions at each mnaceodtshsee cptoiloinc ea cacnodr dgi
units, to facilitate scientific and tec
Erecti on shuegiggehstt ed t o pl ace oifti caetn sae | polwa
and faces on the road. Acodeésdongl t8etwWn
Pl an for tdhfetdeetegbampo®n Signals -and P
Final Report" provided by the RdrikeStr
oft he Publ i c Woorfkai pDeeip aMu miemitp a l Govern
shadulbe i nstabBémh aboaehehghti ght pol e.
Camera qDalqguayl:ity, the | icense plate |
demand for bandwidth is also | arge.
niesfiragnsport Monitor

Mai n f unctto oonbsser veotthe twomahifmng -tf§itneewe ar

I magtehe traffic fl ow.

Locatimainly important road seofiramd$ian
flow data at each Iintetoeatdti dhownclkuoddé:¢
type (| ar,ges,mamhddicuar s or | ocomotives ca
(straight, left turn, right turn). Dyne
to the "transmission cycle". The transr

1 min andi d8dmcni nsPuegrgneasttidndn riest urned eve

Equi pment gruanngteype fi xed camera or fish

be used, covering a wide range

Numbeft amer as :r efgeuw rseedat s, because the a
no mage details are needed to observe t
Erectiontheisghtt.commended to place it a
overall situati on. I't i s suggested that

according toexpansdsfiComeé stnueddevel oped
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detectors” provi ded by tdfe hdr dhafg srttry
Communi cati ons.
i Camera @ealeirtay:!l y, only the remote traf/

so the demand for bandwi dth i s small

Tabl e 4. ZxZonPprhdege Moni toring Specificeé

Wor king Vol t802. 3af PoE
Power Consui4. 8W
Si ze I 210 mm x 332mm
Ima g e Wei ght 3.2kg
moni tor\werking Temg40AC ~ 50AC
Communi cati lIEt hernet
| P Rating | P66
The camlmbeaMioffiramsyort is a -sehéentedftameda
needs to coll ectti mendi ratntard m&fei da ihfel o wadt | mport
hours a day. | mportant i mages and data can b

system hioNeét WaI'VR Vi deo Recorder) for access.
according tomdbeelmhehurmioundegmand city. The store
Mi nicgfimrggnsport and ot heromandgerment tdhter altee @il a
| aws and regul ations. At t hekciaenecée¢ i aywed| dwc lct
enforcement, and access and capture i mages.
The wscaageer as must compl y wit hofvtahrei oaudsmicnoi usni
and cities, suconflaaispetiheCi"tRye gounl oatth eo nS8odfnt chenagt r ¢

Surveill ancd8Rypteem Ci ty, the "KeyoPbenSettfon
ofPubl i c Security Surveillance Vi deoofRenchoeridi r
Muni ci pal Go weXinmeeait " Ci[t3y2,] a nodfT atohyeu amReCgiutlya t a
Admi ni ottrhaet iSeeBurimegyi | | ance Vi deo oReaogrudinn i $Wy

4.2.3.2.5 Requirement§or Traffic Signal EQuipment

The traffic signs on the 5G s matrrtafpfoil @ sihgn

then attach other equi pment. Pl ease refer to
bright l i ght | SENSLd676urge protection, CNS13
and CNS14165 [ 37] | P54 oohfoa mpvameed u laensd. dlutsti $r:

to the " Rul eosRofaodr Ttrhaef fSect tSiimgghs a n do fISri agmssp' o rits
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for

theopmtitmacihphgstraffic signs and warning
Tabl e 4. ZxZoprl&f fi c sign specificat.i

Wor king Vol t8@® 40 Vac

Power Consul50W

Si ze 1775mm x 355mm x 470
TrafficWeight 26kg

Wor ki ng Tempg20AC ~ 74AC

Communi cati IEt her R2e3t2/ RS

I P Rating | P54

4.2.3.2.6 Requirementsor Traffic Signs

According to the "Rules for Setting Road

offransporwoftrtaié itcymegns include warning, pl

The size ospachfitcatftifor spgmacsbaldi nipetthseet he

Mi
Si
(@)

(b)

()

niesffrgnsport. Accoortdhen gRuUloe sArfodRro tdh €I Bad ff ti
gns and Siodvres,t itchad seatatfifngg signs must me
The hoetigehtventsball sbg 1.2m too2hkEmsfigamt
t he cetdlgee r o a do tolre tshiedd ohpi t ch. The sign su
pedestrian traffic. When the pol eset here se¢€

same tpallle lse arranged fromrtodp btidibnt tsoamgn

signs and i ndi cation signeft heFrMimfishey
Communi cati ons)

mThe vertiohlangl ear amges shall not be | e
and 4.9 m for expressways; The disbéance
the shoul der shalll nokpbei bBessi t bams 68K m

changes camdbe mhe&dmpiti rmdifpelca i ng vehicle
possible. (From othlee oMio Mt smtatypy adotcu ment

The signboards iwmftheatiinfgegrsket inmgnesoads
appropr i adtehd oicratt, e rasmnesic ttihoensl ocati ons al on
consistent as far as possible. This sighn
backgr oundo.ft hTeh ebosairzde shoul d be adjafst ed
characters andl ft htehe rnocadnlgelmemgs to t he
numboetrhe road shall be added t ®tftthhei sr osuitge

number shall b eo tchoen shiisghewnay wn unhb eérh asti gns
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originalotdme oNhefit gnsport)

Route Number of the Road

(Y2 H )

"~ Gongyuan Rd.

Figure -4.QcBedatéotnDeageami on Road S
The use od5Gusamaon | i ght pole includes exp
mai n/ secondary trunk roafdr fTlyipe2%i grsd mihet
according to the above principles. | tofcan |

each cnodu nctiyt ya

4.2.3.3 LowerLayer
4.2.3.3.1 Requirements$or Public PushNotification Equipment

Thpublic puskeguobpméntabinon he 5G smart pol
emergencies. slThhemaleasd stpoe abkeerheard by the pub
pressure type can refer to the emergenof bro
the Fire PotohecMobmihettmywt eri or [ 38]of Btaendaf dt

equi pment in various places". I n addition,
veri fication standards such as CNS14657 [ 39
accuracy, sound power, di r ecteinocnya | c hcahraarcatcetreirs

is suggested to continue to use this standar

situati on.

Tabl e 4. Re¥F.e¥.elnhceoBpbtiti PashobDsspenser

Wor king Vol tl100~240V AC

Power Consul36W

Si ze 154. 2mm x 143.6mm X
Wei ght l1kg

Wor ki ng Temy
Communi cat i |[HDMI
I P Rating | P52

Publ i c
noti fic
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4.2.3.3.2 Requirement&or EmergencyCall Equipment

The emergency call equi pmeinhte sphalld, band nistt s
and installation requirementsofIN&SILI0O5@a@mpldy] w
emergency call equi pment ospheocowllde ,b es opltahcaetd pveiot
use the emergency cal beenguigpmenyt t o contact

Tabl e 4. ZnEry.ehcy Call Reference Spect
Wor king Volta90V ~ 240Vac
Power Consumpl2W
Si ze 150mm x 230 mmmx
Emer genWei ght 2.5kg

Wor king Tempe-30 ~70 |,
Communi cati ngEt hernet
I P Rating | P55

4.2.3.3.3 Requirementsor Digital RoadMarking Equipment

The vioesfiddad idiygi tal signs should beofiGven ¢
smart poles, and then other devices shoul d be
in CNS 14555 [42].

Tabl e 4. ZxZodeéci fi cations for digital

Wor ki ng VoltagllOVac/ 220Vac
Power ConsumpteO0W
o Si ze 1350mm I 582mm I 9
Ezg'r]taIWeight 46Kkg
Wor ki ng Temper-10 ~ 70
Communi catingl|Et hernet
| P Rating | P65

4.2.3.3.4 Requirement$or OutdoorDisplayBoardEquipment

The per oorumamma bill boards shaldfChee2@ &%
[ 43] . Qutdoor bill boards can be used for pol
The communication interface shall be &Aherne
HDMI , DP, DVI or SDI
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Tabl e 4Spe8i B3oPHagi bab Signage for | nfor m:

Wor king VoltaloO0O ~ 240Vac

Power Consump@d68W
DigitalSize 1242.6mm x 713.6mm
for I nfWeight 110kg
Publ i sworking Tempe5AC ~ 50AC

Communi cati n¢ggt hernnet

I P Rating | P56

4.2.3.3.5 Requirementsor InteractiveDigital SignageEquipment
The ©per fodsrcrmaenecne i nteractive equi pmentofshall
CNS 12506 C5226 o[adndd] -grothoed eMa t{20-GAHO[ 45] i s | P

Tabl e 4. ZxZopriteer acti ve Device Screen S

Wor king Volta9oVv ~ 240Vac
Power Consumpgl20W
Si ze 345m@a6s. 3mm x 10C¢C

Interact hyej ght 6.34kg

Screen : - -

Wor king Tempe20AC ~ 70AC
Communi cat i n ¢Ethernet/tR&®32/RS422/RS485
|l P Rating IP65

4.2.3.3.6 Requirements$or ChargingPostEquipment
The per oeerlmanraae c vehicle charging equi pment
oCNS 12, 54¥6] .

Table 4-11ChaRBgs3tngSpecification Refere

Wor ki ng Volta20D40Vac

Power Consumpl7. 6kWwW

Si ze 272mm x 260mm x 37
Chargi nWei ght 6 kg

Wor king Tempel-30AC ~ 50AC

Communi cati ngEt hernet

Il P Rating | P55

4.2.3.3.7 EdgeComputingServerRequirements

The referencoeEdgpe cGCdmpuattiimgrsar e as foll ows:
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Tabl e

4. ReF.eF.ehce

SpeCorhp wtaitngns f

or

Wor ki ng Voltal85~277V AC

Power Consump330W

Si ze 254mm x 244mm x 20
Edge COWelght 7kg' :

Wor ki ng Tempe'ZOAC ~ 60AC

Communi cati ngEt hernet

I P Rating | P65

4.2.4 EquipmentinstallationRequirements

Ta bll ef odr.
The

mu

See
equi pment .

type, which

2t.Mde gener al
mounting equi pment
st meet the strength
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Tabl eld4dl 2stdal |l abGoBmdMet hBdI e

Mounting

IIEVIou_nt General fixing General installatio
quil p accessories

1) The installation methodsf small base platform include top installatio
of pole body (recommended), side hanging installation, embedded
installation at the bottom, etc.

2) There shall be no metal objects that block or affect the RF signal w
2mof the main beam directioof the antenna radiatiaof the small base
station. If trere is metal shelter, the installation position, direction an

Telecom etc.of the small shielded base platform shall be adjusted.

3) Other equipment (such as Wi Fi) with antenna attached to the pole
network be installed in the middle or lower pafthe pole. In addition, it is alsd
Y 5Gy necessary to avoid the directiohthe main beam radiated by the

antennaf the small basetation andnaintain a vertical distanc#
more than 1 m from the small base station.

4) Other electronic equipment mounted on plode without antenna shall
avoid the directiorof main beam radiated by the antemfiamall base
station andshall keep a vertical distanogémore than 0.5m from the
small base station.

5) Fix the adapter flange with screws.

Wi-Fi Device Most of them are fixed by clamps and screws

1) FWA equipment is installed in the middle laydithe pole body in the
way of side hanging.

FWA Device 2) Other electronic equipment mounted on the pole shall be kept at a
vertical distancef more than 0.5m from FWA equipment.

3) Fix with clamps and screws.

. The integral lamp is connected with the pole and fixed with screws.
Light Device The lamp arm and theole body are integrally formed, and the light sourc
will be installed on site.
Image Select the appropriate mounting bracket according to the sifigipe pole,
monitoring and the bracket is usually fixed with clamps and screws
Traffic Fix of cross arm
management
Digital
is’r:?gr:{?:(taivind Designed according to the shagfehe pole and fixed with clamps and
digital screws
signageof
roads
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4.3 Connectoiand Pipeline/ Requirements

Thpobedynnexamrlse divided iDevocewocoanegoe
out itdmobedy. 2. sCeguiepiméin mo unotbeeddTyo. Nz 1 @\e n tl

the |liquid from bpothwe stpo | Weat loenr tdire luodarn f a
external mounting eoimpméntbeoivat me tEe@Gt @amar te x
intermadt wronwi | | not directly cont acfteu dle iex
| ower tohtahne tehxatter n al connector. However, the
the pole body, and drainage grloogwuesd wirlolm bsee er

the pole body through the heat dissipation h
bending wiring. The water drop can be draine

pouring into thantxedaingmentori nsnpde tt he pol e

—— Cable Gland

Outside the
Pole Body

Fixed Interface
Waterproof Joint Ri%s

Connector -
Pipeline — | (Directly add
Waterproof
Function to the RS485
connector)

SFP (Optical Fiber)

Inside the

Pole Body RJ45 | (No special Waterproof
Connector is required
RS485 in the Pole Body)

Fi gurle SAc.h3emat o b GDEmgr amPole Connector and

4.3.1 Outsidethe Pole

The equi pmepbbedyswdel the directly connect
are mainly t woo tdriefaftemeemntt mweattheo dosr:o
@Cable Gland: Wtap@meé dmewat shmpdd be carried o
enafft he connector. |t can accommodat eofcabl e

treat ment .
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(b)Wat eofpponect ooft rweattenrepit o shal l be carried
Wat edsfmeohani sm shall be added omrsheapdsit
connection <halecbretlewaiteemttiment shal l be ca

4.3.1.1 Waterpraf Connectorof CableConduit

Thi s woattreggptrment i s to | ock the cabl e conn
from t he dubtasvied & hweofrwadce n mmo Pl easelrefer to

Devices End / Side Host End / Side

Figurel4daS8hématofabl agGhemnad p @meontutfeadct ur er

A. @ B. C. D. E. F.
Seal Sealing Nut Seal Clamp Ring O Ring Nut

Figure24l 8t éraalCabt eu&t and

The cable connected to paes mohimougf deei
connector (cable Gland) firstotAt Cthinnetcit me .
Seal (A.) in the connrRecttoo rf isxhootwime ipn@ $Hliteg uarme t4t
not easi |l gff,shand tohrenf asle t he Seal nuts (B.)
achieve tohed fweatter pr o

Cable Gland has different sizes (differen
and manufacturer ocfainf fmeartecrht csoinzmees t apafdseow idd ensg
attached pobdadedisfimfaentent needs. -3P| eTahsee oviraetfeerrg

grade is recommended to be | P65 or above. Th
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can adwatseofyirmed e according to the current fie

Ao

f . Deviceslii

(For reference only not an appointed manufacturer

Figure 4.3.1.13 Diagramof Cable Gland with Different Sizes [47] Flgure 4.3.1.44 CableGland Application 48]
(For reference only not an appointed manufacturer) (For reference only not an appointed manufacturer)
On the application | evel, conrmectttoarcsh eadr ed edvi

and differoethawdrn.t elrtf aicsesr ecommemudeldos or ¢ ncu s
att aecohweidp memtstamd obBowatet proon the enclosure
connect the cable with the correct interface
it (refers -4)0 tholgauree t4b &8 .vlatler pr o

- Advantage

The focus is on the cable, so it wildl not L
can be | ocked and isolated from the oaftside

effect and reduce cost s.

4.3.1.2 SpecialinterfaceWaterpraf Connector (fixed interface)

The basic sysotdm dDrGe lsimaedt prod e wi | | pul I
body, connect the switch, then convert it to
| f itnhteer f ace used by the attached device is ¢

conversion. olfnfietthdofdheatabpeogland mentioned

necessary toodoredumenwatteopadhe eicbanector ensu

cable and the attached equipment will not mal
connecting. The interface used by the 5G sma
as foll ows:
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@RJ45 (Erthemmet or
After the switcht her hetansdcéemwmmcedtneuditheaerwa t

positive end. I n adthegiaonyef aesbhdntoheé¢ hwa
the mounting equi pmemasi Conmemeandtmeg aviait e d
the nuts to isolate the odxtaarenals e nevciornmonme
be above | P65, and some manufacturers me

counties and <cities caacamarkcki nmge ctes st h g

connector epethnthedteqospment .

Terminal Female

Q

Attached Device

Terminal Male

Pipeline out of The
Smart Pole

Figureld4aS8hématowabDemigdi 45 Joi nt Mechan

Et hernet cable can bebSepn@CAGGOATRMI wi ¢ he rcte
categories (CAT) according to the bandwi
device. dbhbedespghine must meet tghoef i mpe
TI1-B68. 2, the cwilmem,d othendeaeftlyei pemeht se.
connectors must conform to T568A and T56 ¢
i's used a&amdhreg i masutst r.y manufactures

To avoid signal i nterference, It i's r
Twi sted Pair)d oOr eafFEH (®8hiseled Pair) W h €
According to afheumtigasede, mamtusf act ur er s, [
CAT6 are used, woven mesh and cross shape
ot he pipeline.i hhethesewag, behween twi st
the balance structure inside the pipelin
be damaged (sz2ebdligw)r.e 4. 3. 1. 2

At present, POE (Power OveaimdEdtheatntedgh

devices iprmo,tetwbi smacan not only carry out
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provide power saving connectors and <cor
paragraph, the transmission smemeddwidl £t hia
the network route she.ulldt bies arboovemman cgd
the | EEE802. 3bt protocol, at | east Type
TI-B68. 2). The mini mum power cohsbmpthange
according to ofhech equunmteyneand city and

manufacturer recommeihibhe POGRtsthand mpbe dain

Electromagnetic Shielding

Conductor
HDPE- High Density Polyethylene

\ )
.' " (C / Cross-Shaped Divider
O O/./,— Aluminum Foil

~—— Braided Layer

@l": /‘\A' ~—— Mylar
*- - /——— Ground Wire
~———— Outer Cover (Polyethylene -PE)
Figure24S8h®mago@ant 6 or abo\Se cH(tiHmetr net
Ref erOahgeg
The foll owi ng Eitsh etrmee tr ecfaebrleen e nout , ir
withstand current and wire diameter. The
according to thetthesicgnntggandememntys gove
manufacturers.

Tabl e -14 . Bt.hler2net T5bB8Bi €Catbil en Pi no ut

: Pair ... | Impedance Gauge
Pin Color Description Control (AWG)
1 2 Orange Whit{ ~ TX+
2 2 Orange TX-
3 3 Green White  RX+ 100q
4 1 Blue TRD2+ 22, 24, 2
5 1 Blue White | TRD2- c TSN A
6 3 Green RX- cable manufac
7 4 Brown White] TRS3+
8 4 Brown TRS3
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The Ethernet cable is mostly placed I
mounting devices from the exchanger or g
upper | ayertrherpohe)t opl though a met al pro
t het bootmhe pol er adbémptomveht mbi rod huep ptohlee ,i nss
Et hernet cabl e manuf act wmreehts rweiplell Isetnitlsl o
PE mat er iraold dtmoto $a veoa tdi n g .

() RS485 connector

RS485 is didugdgédxiand halfF dupl ex. The

converted i nadmomMmic twanerpmad the other eni
to the connectontdieedinftiec atail o oamverpgiemr o
t here ar eotnamnye ktianrdss t hat can be uSwkld, in

Ter mi nal Cont act and Wire to ®&warde ( WBE
recommended to be above | P65, and some
Counties and <citied] uwsathmemake arceoma dd anrgy t
connector ebpbei dtcathedsequi pment t o ens.t
iI's nor mal and medtad er'ippaodequi r ement s

Attached Device

Inside the outside the Pole Body

Pole Body

M12

Figure34DBaogM132n t o0 RS486/ RSQRBR2t &Vat er pr

4 3 3/050\4
O
1 2 2\O O/1
£
Figured44MBCddAai2ng FrPorcti sVReedwern(ence Only

52



Di agram (pioc

Tabd4.e3-21 M22 RSBBpPI elal Pi nout
onl y)
RS485

. . Twisted Pair/
Pinit Description Impedance Control

1 RS485 GND

2 PWR

3 GND

4 RS485+ 120q

5 RS485

pin Definition is not uniHf

The

accordi ngtthe

Figure54DBaogxpapm i o®Bpeonfic

segiuleenca&bove
tcloen neict orolachheetwar pbmepér at or

Inside the
Pole Body

Case
Female RJ45/M12 -
(Waterproof)
E Cable
Male RJ45/M12 | Conn
(Waterproof) Gland

| switch |

Y.
<;(\A

\}!2

Il nterface o0on

- Advantage

The mounting equi pment

connected ottohpcobediynsbde

the outside.
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4.3.2 InsidethePole

The ionftshpgbebedy wi | | not contact withothe o
requirement iost Heoweut sihdaen, tshaatit i eff nooht saetoeo

connectors.

4.3.2.1 GeneralConnector
@ SFPSFP+
Thaeti castahdibeirdeéedtoy psgisngl e modane daend Trhel
switches inmsmbde pbéeesiwnglechoose differe
pluggabl e) transceivers according to the
depl oyment dhestlainghet. A teransferred to el

switch or gateway inside the pole body.

When desi gniontghpeb,h eati the retrii @m s hsoltlhoepei pal d

fiber source (modhg)e moeet oansmi $$i on speed

owiring, etc. Select the correct SFP Transc
to the switch or gat eovhdgo pitn ctale fp doleea. tToh eS F
usually LC (Lucent Con meocdteo ro)p.tssSiard d |f ea breand e «

with-Gl 882 [ 49] (non d-megder §1 &G r6¥NiGH T &d0 | s i(n
mode fiber).

J l SMEF LC Connector + Fiber

§ - MMF
SFP Transceiver

Figure -U.SctBeddalDoBFPa@ptical Bl ock M
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I n addition obrahemhdsanhagawd,pttiical bifg des
| omg ans ndiissstiaonnc e . Thfeu wiaivmed dengopti chkt weber
850m@amd300nm, and twlisei nmd kel epgt It al fiber ([
1550lnomgThe | arger the wavelength, the | ess
recommended t o gtnvoedeprfiiobreirt,y-miaebe asfisregdser nccalne
trans noifiscssigoinst ance. I f the environment has ¢
necessary to select the appropriate SFP Tr an
price differenceobpt weals tnhoete tssvog ntiyfpecsant , m
t he diodd amlcieng. | f the connection from the

management centsekmhasitcalsl yeexmenedhded 4+ 0 uUSEe

mode optical Tihieb eorp efroart icoanb |sihnagl.| be cEa*& i ed
D [51] (Tel ecommunication I ndustry Associ at
pi peline color and relevant conditions shall
The optical fibercalabdlrarn actedrfi ©itaisc noard ew

When deploying muitt i mod e c oypsnae ofalilebdd ot @dd8t, @ g o r |
aboveSingle mode OSlasnweTdhSe2 ccoannn ebcét h eosn® gt isd e
fiber pi el icneen ss daelrle dmo daen do rindvabe I stpiinge lei ne s
considered when the pipeline &adjawmaadredi.n dgrhteo
current design needs.

Since mostsao et ipawdll efdi Hdor & manahitn @ ol @@ ms |
some pipelines will be buriedawmndodm@eloamids mi
(such as rats or squirrels) when designing
t he botthe mpoleenrtoddmptosv drilling in from the
pipeline inside the pol e.r efoorp e phiea ktbfuo ri e dt @ ptt

smart pole, there are two common practices I
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AMetRildee AntBi NMetdernital

Bundle Tube (APF) Fiber
Glass Yarn + APF Central Fiber-Reinforced Polymer (FRP)
(APF: Aromatic Polyamide Fiber) (FRP: Fiber-Reinforced Polymer)
Water Stop Glue Filling
Non-woven Fabric (High Quality Waterproof Mixture)
PE Outer Cover

(Anti Rat Material can be added)

Stripping Rope

Figure -24.0i &g0atri cal i de rRaBleiteal Cabl e
(For ReOrelrye)nce

QLDEnvironmentally friendly capsaicin

Mi x envimoremardty capsai ci n iPoltye tthhyeo &Ee: 0 URE
cabplea@E@d er to the PE outer wraggiemgeirpoaisd t i o
this material cannot be detfeartmipmafdteecanidonns t ahr
as hpiomese bBDhe manufacturer does nTohte rneachounfmaecntdl
suggests using physwictahsmma@kthtHods t o effecti ve
(1.2)Gl ass yarn

I n this way, the glass yarn mat eArioanhatii s
Pol yami de €nbance the tofuléneabl andl fii additi
the expfapsioal fiber cabivef hb traoadbesna g hbai st etsh e
(2) MetAdt i RBoidieen tMat er i al

Central Fiber-Reinforced Polymer (FRP)

Fiber
Bundle Tube (APF)

Glass Yarn + APF
(APF: Aromatic Polyamide Fiber)

PE Inner Coating

Water Stop Non-Woven Fabric
PE Inner Coating

Chrome Plated Steel Strip
PE Outer Cover

Glue Filling
(High Quality Waterproof Mixture)

Figure -3.0i ®g0%atri cal RAnber Bo€@dFer (
Referahgge O
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(2.1)Ar mor

A | aoyfemr ome pl ated steel strip is add
wat eorfpcsvwooven fabric. The purpose is to
hand, the pipeline is not easy to be co

on the other hand, roddmwanalbsd i mgefd The

chr ome plhaet ionugp echrel ayeel strip i s to i mp

beauty, rust prevention, and other func
(3 Wat eaofpr o

The watfterr eoa torfoepntti c a | fiber pi pelofne i s
transimeitah fr eaentan diaohdeetnetbh | s. There are tw
31)Gl ue filling and fiber paste

The gap between the innermost bundle tul

can not onlyoé&dhieevte WwWatemapsof rpamweinng e
opticalvi bellae rdsri b
B32)Wat eogfpo-woven fabric
A | aoyfwat eaofpowoven fabric isfoleeaf bdedced
pol yamedk t he outer coverofmff €éotincrease t
There will ime tdief fwarpendd@edadoeénedmrce t hi s

4.3.2.2 Waterprof MechanismnsideThe Pole

Al t hough there is I|little contact with the
be some moisture inside the pole. I n additi
di schar ge tohteh eh eiantt eernnearlg ye qaup pamed to ptehrmmrionugg,h a h
ofmoi sture wil/ certainly enter tohpee rpfool rema nlcne
pipelines and connections, some manufacturer
base at athlee bpghe.ns Atme ti me, bend the pipelir
flow directly into the equipment along the pi

andodthte pol e.

4.3.3 TestMethodsand Specificationsfor Cableand Pipeline Outside
ThePole
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The cable is responsiobfliegnfaolrs tahned wd ovweedr twiat
smart pol es. It i ncludes power cabl e, C ommi
recommended t o meodenvtihreonrmeeqquiarl e npernottsect i on r
directive. Lead freeecel matemohkhésasthomaldobhpenu

For smart pole cables used outdoor s, it e
should be met f{omatobher cepeesponding to the

gual ity and safe use.

4.3.3.1 PowerCable

Take PVC insul ated and covered cable as an e
(a) Conductor resistance testCNS 3301 Section [5%] CNS 689 [53]

The conductor resistance test must be carried out in accordance with the prafisions
Section 6of CNS 689, and the test results must conform to the values specified in Tables 1
to 6of CNS 3301.

(b) AC withstand voltage test:Section 6.4f CNS 3301, CNS 689
The test shall be conducted in accordance with 8.1 (watepf&3S 689 or 8.2 (air testf
CNS 689,

(c) Insulation resistance test:Section 6.50f CNS 3301, CNS 689
The test shall be conducted in accordance witloBANS 689, and the measured results
shall conform to the values specified in Tables 1 &6 GNS 3301.

(d) Flame resistance testSection 6.14f CNS 3301
Cut the test sample with a lengthabout 300 mm from the finishgmoduct, place it at an
angleof 60 degrees with the horizontal plane, burn it for 30 seconds at the oxidatioroflame
the gas burner at 20 mm from its lower end, then slowly remove the flame, measure the time
when the cable flame goes out naturally, andfidomme must be stable and not affected by
breeze in an appropriate way.

(e) Aging resistance testSection 6.7f CNS 3301, CNS689
The test shall be conducted according to the provisidri&ection 170f CNS 689, and the
heating temperature and time shall be in accordance with the prova$idable 5of 17.2 in
CNS 689.

() Tensile strength and elongation testSection 6.60f CNS 3301, CNS 689
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The tensile strength test must be carried out in accordanceheiftrovisionsof Section 16
of CNS 689, and the tensile speed shall be in accordance with the progisiategory A in
Table 4of 16.30f CNS 689.

(g) Other items: please refer to CNS 3301

4.3.3.2 CommunicatiorCable

(@ Ethernet

Cables for communication network shalolf coni
| SO/ 1 EC 11801 [54] (or ot hoefrh ec asbalnee pleervfeol r)maz
saf ety s pdklLidfdidc dt5i59ns( or ot bhéd sametlyevelri f
ot erminal connector S$5B8| [ 56dnfoor M568 AANSIT] T

4.4 PipelineArrangementn Pole

At present, when the smart pole is built,
internal pipelines. After the atthholgesi @éeuit Ip
pole in a specifiocdiwfafyer eSnengda ttendee scrointtitreo | s ma
centralized switch or gat eway,heandwitthcenr eo ra rgea
pipelines are easily entangled, thus two pro

@Signal disturbed

Whehetsignal | i nd wd rsidtepoavrea p 6 @ snieblafre si gn
MeanwhheEespacecainm etfhfee cptoilveeil zye d

(WDi fficulty in maintenance

Due to excecogfipel whaedingonstruction oper af
irrelevant pipelines by mistake when replacir
damage.

Therefor e, WGl is recommendedt e pnakel ipmed
the pole body in addition to reserving the s
design. At present, the suggestions discusse:
to adapt to the current dasi ba mwmader 6o ooniene te t

councei teasneds , manuf acturers.

59



4.4.1 Splitting of CableClamp

At present, when the smart pole is built,
internal pipelines. After the pipeline is col
body and is not fixed i n asespceach|fe cmawaayg e nietn

bundle thefpsaméi hgpei pes together and separ a

present, therodviaree crhamys lkinndshe mar ket . N N
that i s easgetgptthbecktwhenr the maintenance
mai ntenance personnel can reach. There is no
i nnerotweel Ipole, so it iIis recommended to puse I

can be fastened on theofralids sthel Imakhe ra dijl usatn

current design.

Figurd MWNi 4elholder (for reference

Figur &Hc4elwv |l ock with wire fixing devi
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Figdrd&. Wire Combiner [58] (for refer

4.4.2 Subsystenshunting

| f there are many devices attached to the
switches or gateways required, and most manuf
of hper odutlbwever, due to theofdhd fatrteand h @d aegune
ot hem are even attachetdhe osmart |pdlte amels pe gth
pi pelines are easy to wiode,anidt di §firecgclbmmeéno

|
5G Subsystem
Exchanger !

\ = - i
| ,

Smarth!)le I l I Smart Pole l Il I I
(Left)

Subsystem
u m Exchanger Smart Pole Subsystem
Subsyste Sl Exchanger Exchanger (Right)

(b)

@)
additional exchanger totha&ngmanmtt ipolleefrtespred

mounting equipment into | eft and right sides
and connemdunthieng igdgui pment to the right one.
reduce thepppskibel éentyangl emént . Refer to Fi

Figurd Didf2rences bef oatenalnalg aditgemralmorda u

I f the routing and | ayout according t-o thi:¢
1. On t hedlleftth es icdoerorfebckt | sonb spyosratiesme s ssmachep ol

concentrated on the | eftheirdieghtl fsitdcde, mohietd
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be made successfully by winaditrhge. plofl et beo dpyo w est

to the equi prmodnmte, ptilpelwinrediwid I be more obvio

adopted. Af sworfthacddsiunbgs gset emart pole (left and

wiring diagram, the wiring is significantly
| f the | eft and right power l i nes are se

transformer panthe pbokewbodwgwi hbki e more or
4 . L.:2

Power Cable Power Cable
(Left) (Right)
S/
B0 Substation Panel
m
|
[= |

Figur #o4e2 Line Shunt Diagram

Al t hough this diversion meotphodliisnesamdthei \
additional switch or gateway will increase. |
space inside the pole body to accommodate sc
(standby power supply is rteqtud rcidg gs saennmdb Iweh ea

when maintenance.

4.4.3 Split Flexible Conduit

The wiring ar rodrge memtyv emenmtilroed cl i ps needs
body, but the tdfi benpebeabddyaweli alvargf acco
di fferent counties and <cities. Locking the
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wat eofpegohani sm, and it iIs also necessary to ¢

be diwtadepower cables and signal cabl es. | f
wasted, and tolte el sarkairmn g phodlee swi | | become mor e
supportomige fpolce, and it i s enses hfeorp oweaet.e rT htec
it is not recommended to use the wire clips

Anot her ofwetrlRodrrangement is to use wave p
connected fofome thel ecaledy. Atoft ihe snaiithd Rm@an
exchanger, wrap t he wdpviepetlulnee ftoor stelpearsad me til
weak curr erfva.velThebeosts not too high, and it
pol e, which wille nwdtodomapsrboani emks The ithstall

convenient and fast.

Figurd ®DidagBplmt Wave Pipe [59] (for re

4.5 Referencéesign

According to the pbhet 56Go6maltaPobe PHEHEUAEDNE
smart poles are dividedofwhitoh fti hvee acffadpesym? n aenrse
| ocated at intersections and trunk roads, an
provide thet herseéf eeens ne ndces iugeel ysEea aizh.t aTohne p L
is to provide each county and city governme

framewor k, and not t®ftma kTeh earneyf omraen,u ftahcet uirnefro r
manuf act ur earp piesa tiphugt sipne ctihfei cat i on. I n the tex
and design concept are provided, without man
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design shal/l be changed accoraodfemagh t oo drhtey cain
government, and the reference design in the

I n additi on todlytphee 2u s eves iatl saot ipam v i doet htehe i
| oop control box for reference only.card malee

changes according to the current situation.

4.5.1 Type?2 Traffic Trunk Road
45.1.1 LayoutandHeightof MountedEquipment

According tooffTypeue sittuatmannly on t he m:

attached equipment is | isted i1 adaeid 2l.dwe whli &
The attached equi pment diagram is as foll ows
Pole Communication Device
Top Intelligent Lighting l 7 Internet of Vehicles
ligher _—~ -RSU > Intelligent Lighting
e e
o / 360 ° Fisheye Camera
360 ° Fisheye Internet of Ministrv of Traffi
Camera Vehicles - Radar  (Ministry of Traffic)
Upper / Internet of Vehicles - Lidar
Layer
2.5~8m Gun Type Camera Gun Type Camera (Police Unit)
yp ~ ap yp
_/Road « = Road \‘ ]
Traffic  pjgjtal Horizontal Digital Traffic Sign
Sign Sign Road Sign Sign
Lower
Layer Follow Direction <~
Lower \ Horizontal
than .
2.5m Nine-Eye Road Sign
Sign Longitudinal
Sign
Figureld4aSéhéematoffy Re Mpmuami ng Devi ce
Each mounting device has its mounting heig
construction drafwaohgscandt Praposalty. The fo

according to theofapphica&tdi arrvs cenarlLiiss t he

required for each application scenario and
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recommended in domestic specificationsofand ¢

speci ficat i oonns darnadwicnognss tfrourc trief erence. Thi s ¢

classification discussed by the 5G Smart Pol e

and <cities can make changes accor-changattoor yt

specifications to be foll owed.
Tabl el4d4.5.1
Applic| Equi pm ReferencgRecomme
field mount € range heigh Reference
I nt el | I ntelllUrban roa(Street u &Onstfuctimﬁhﬁee
. . inictthey | -Ctoarei d
Il i ght | amps|iRoad widtlmountin Desibdmban Roads
Ancill ary Wor ks,
a Ener gy Adnmifnhiest
Mi nicEocynomic Af
"Technical Speci
Setting LED Str
i i i Taiwan'_’
Monito360 A fiMiniefimrgng360 A f |4 gOperation ResleRd
z inicfiransponmtin
systelphotogr/O5m 7.5m expamdlioomestic R
Gun canPolice ad|iGun cam(, vehicle detecto
. ) a Ref erpmawisded by
_ . uni t65r_n. 3 . manufacturer
Traffi(TrafficlTraffic si|Traffi c|Rules fortsettingsi
(Traffic 14. 6mM~5.6m (4. 9m mar kings, and sign
TrafficlTraffic si|Trafficl|u chapter 11 Sign
(Suspensioll Expresswgd. 9m il ChaptRirhgarsicl g
4. 9m
U Generatd r
4. 6m
CVvza2X RS{Road RSUD|T§D RSU: 8 M|iIn exwpeeri mental st a
Si de UnRaCtG&'%rmlfor relRadar : being adjusted
Radar on) y Lidar
Lidar Li deBrntor re
on) vy
EnvironEnviron2m 2m Manufacturer's adv
detectdetecto
@Pol e body inner di ameter
Since there is no foifexxetde ncso doen fpoorl et baén dd ipao

pipe diameter can be appropriately adjffust et
t he piogptehdosdiyart pole in the type 2 scenari
support dthlee wabhgwhe attachetheebpeo@id phitey rcti,t yn atn c
vi sobhmad user s, so the pipe diameter shoul
"Summar yo FRoeéfs i ton al Ser vi coeflsaifpoeri tShter el entt elgirge
and Pole Attachinge FRaxrikKi §i esét i sisgletds bEngd
Of ieehe Publ i c oWwohrek sTaBuyregaauMuni ci pal Governit
set to 35.5cm. Therefore, the TypeBblcmolas i
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the benchmatkhe Apagreesamt accommodate the i
this pipe diameter is temporarily taken as

Intelligent |ighting
The hoetiggthgs and the spacing between pol es
ofaverage d |l dmuai aahttdrumithyance, and the heig
adjusted under different roads and environn
I n accordance wi tohtUrtbhaen "RCooaddes faorrdChrengeitiginl a

19" igsubd BonstructhenMidkipatrtynéetr i or, to r
expressways or aobhampsosgtsul dhéet mpenly shi
road or road can allow more glare, and the

I f the | amps are mainly on trunk roads,

prevent glare from opedesériagswi oh ehenveik
traffic accidents, it is reo6Gmihareded athnpsgi v

Light Source The Maximum Luminosity Covers the Garden

Beam Angle
€ ng Optical

Axis

Maximum Light Intensity

Irradiation Boundary

Figure24DbaogMadxi mum Phot ometric Cove

The biggest difference between shielded,
maxi mum phot omethrei cl icgohvte rsaoguer ce. The onfaxi mu
shielldreps i s 0o fAe-nbi5 sAhi etlhdaetd | ampdunishi @1 Aed
|l amps is 0 A~90 A.obhe maxi memsimami hesvVelyay
shielded | amps has | ess ch{gprmncegt,Bsddi g egl &1y
affecting vision and causing unnecessary tr
to directly ocfthandkgroncahei reyedobbemfargebeos

ot he luminosity.
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(cgMonitoring system

The monitoring equipment on the smart pol

police administratiofiramdpgorand Atchceor Mi migs ttr
expanosfd mmestically devel oped i mage wehioanl e
Resear chotlme t MibrCibswtnruyni cati ons, compare the
c ameotalse t wo uoatuse, i moumstmeg height and app

According to the above reference specific
the police station on the extension pole 6nm
of he Mioffransport on the | amp ewnd.nsThoins pnod ue
height refemnlkmafomendadj usted accor doienagcht o t

county and cityotbhd mhepufiaetsreuvati on

Tabl e -24.GomMmpalMoeDhoring System Equi pme

Police administr MiiniGHimansport T

Al m | mproving public [Observe t heofrehinclneg
(Vehicle license plate id(Traffic fl ow)
Mainly roadway, s

Posi ti on

Maj or roadcdds e otaidomn
road mout h

Hei ght Relatively | ow pgRel atively high posi

(& m) (ab o B en)

Small range, fiX€ 3y9e scope and chalt
Camer a rgngieﬁﬁssﬁstegetgaimg[aitia?glte(The picture covers multiple
cameras are required) has theofmorchigongooming in an
Numboefr iy tiple seats 1 set
camer asSin principle, it is nece(lt can be remotely controlle
at t he in eachottheecbadnentrancefrequired, so one seat is enou
ual it . :
Q : yH|gha| guy Gener al
requilre

dTraffic signals

i Traffic signals
According afoh a&p todichlee|"IR&u | e s ofRoora dt hTer aSeftitci t
and Signs" I ssaffrdambypdrmhte, Mihmhe swesmpteindald il
shall not K@&.6engs ftohameh@@®abmjoads ardr ér
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Pole Top
Higher
than 8m

Upper Layer

2.5~8m - .
Road Digital Sign

g
Road Horizontal |
Digital Road Sign

Sign ‘

Horizontal
Road Sign

Reference Height : 4.9m

Lower Layer ) ; )
General Roads: Higher than 4.6m
Lower than

2.5m

High Speed Road: Higher than 4.9m

e <

Figur e44Dbaodfltydpre 2 Hangi ng Mount Equi

Considering thatofTyyege ref magnae¢ sde biegmpr ov
situaffType 1 is in the expresswayofshene.
Mi nicfirragnsport, the hanging signs on the
order to condfi madeif gtrdhse adneds itgrnaf fi ¢ si gns t
Type 2 also uses the same mounting height

Traffic signals

According to the "Rules for Setting Road
offransport

Article 202, Section I 1, Chapter II
Theht i gotflroafsfi ¢ control signs shall be rec
to six mirrors (left and right up -waaryr ows)
traffic rotation control on rammstroati o\
sections.

Article 220, Section VI, Chapter 1V

Il f cantil ever, portal, or ostuhsep elnisg hotn It oyxp e
4.6 m to 5.6 m higher than theoibadvehi it
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Pole Top
Higher

than 8m l

Upper Layer
2.5~8m

| /u—- b

Traffic Sign Traffic Sign

Reference Height : 4.9m
Range from 4.6m to 5.6m

Lower Layer

Lower than
2.5m

I
I
I
I
I
I
I
I
I
I
I
I

v

Figure54Dbaogfltydpre 2 Traffic Sign Moul

The hcfigdtt ype 2 traffic sign is current|

mounti ngt hei ghspended mounting device.

The traffic Iights, commonly known as F

rulodshe MioMiramsyort omoadthet satftimgsi gns art

Article 202, Section I, Chapter |II

The | i gohttr acfofliocr scontr ol signs shall be rec

to six mirrors, except whygttradfacdrotaern

ramps, narrow roads, narrow bridges, tunn

ArticleoBdOdf)], SEbapter |1

The si det Henmgithror is 30cm (0.3m) for ge

hi ghways or special sections, it depends
Il n principle, take 30cm as an exampl e

m rrors withbfil8O0tcont alToRgmp@etnBt Bmart pol e i

according to this regulation. I n additior

ono®ssi onal Services f orofiaiep eCio nBrtorgenedto | Lea
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and Pol e Aottthaec hAmeernk sSt r eet LampOfE medeihreeer i
Public WorkefT®Depart @eby Munici pal Gover ni

design specification. One side is 30cm, t
| Structural Flange of Decorative Cover
3 A -
ol PETE LR T 00000
; * Roosevel Rd. Sec.2
B f?‘;;‘:f 7;-'1? \ Eggggformatlon
Hi%: \_
E.Rd.
Sec.l
218 {500 1800
i
S00¢

-

Figureb54DésilghoRefad f @t h&@®i Publ i ¢ Worf ks De
Tai pei City Municipal Gover nme
( Csttlree " Summar péRseponbalobBePPudbés ¢c Wor ks L
offai pei City Municipal cGBiveeamebampsn, t Biec
Post Attachments in Taipei Cit

Traffic Sighn

According afoh &p tod hlele!l" R& | e s ofRoora dt hTe aS & ti tci |
and Signs" isso€Edmimyni bat Moms$ stofhea nge migi c
signs shall not@beém) efser thame(4@i. 9mpador

expressways.
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Pole Top
Higher

than 8m . l

Upper Layer
2.5~8m
Road Digital Sign

/ P
Horizontal
Road Sign

Road Digital Sign
5 5 Horizontal

~Road Sign

Reference Height : 4.9m

I \ i aas 3
General Road: Higher than 4.6m

Lower Layer

Lower than
2.5m

High Speed Road: Higher than 4.9m

I
I
I
I
v

Figure -61.0i abglyape 2 Hanging Mount Equ

Considering thatofTyge ref magnaée¢ sde biegmpr ov

situaffypea 1 is in the expressway osftcheenar i
Mi niegfCoypmmuni cati ons, the hanging signs o
4. 9m. I n ordeot t adiugsres tahred dtersafgfni ¢ si gns
Type 1 scenario, the Typ#. 2mal so uses a m
(e) C-Vv2X
i Road Side Unit
Through discussion with other alliance me
a kofmdmmuni camemmin, egawi ipt i s recommengedet
and place it outside the pole according t
I Radar and Lidar
It i's recommended to hang it above 3m, a
scanning range, ot haactwicre. it may cause Wwr

4.5.1.2 PipelineManagement
The useoffiypeati os the most odmommlite xn.g Afntde rl
management , It can dOfmext epdleedst oOmirhier ¢ygplke
71



manuf ahcasurterei r own design needs, it can al sc

situati on.

Telecommunication Network /
Wireless Communication Device

___Internet of Vehicle
— Intelligent Lighting

)
Environmental — |f}le————— Radar

Monitoring 4—————— Lidar

Gun Type Camera

.., Road Digital Sign

360° PTZ \ ['*“ Traffic

R peims [/ s

o0 A LT T T T 17
J Horizontal 5 Horizontal Road Sign

Road Sign Longitudinal Road Sign

Follow The Direction

F Nine-Eye Guide

1 _" - ) J '

Figureld4aDbaodftydpnre 2 Att achment

The overall system pipeline can be divide
current refers to the AC power directly pul |

current refers to the signalacphiepde | e guuei,p nwehnitc t

exchanger or gateway. I n the Working Group 2
ofthe strong current Power <cable, while the si
detail in the eoxteinmnals mhterical sThPVCobhd XLF
strong current pipelioftehearld nlearige,redattilvel ¢i
space. The weak curremPEpipedines auer enofst § §
the pipe diameter is also cfmahheciTdes i aneérpa
described in the subsequent Appendi x chapter.

452 Ty p4e ChakRoghragal e

4.5.2.1 LayoutandHeightof MountedEquipment

Type 4 is used in the par ki ngfTyspeacde iom ttheet r
equi pped with an electric vehicle charging r
whil e parking at the r oadsoi deeq.uilprp eadd dwittiho ns,ur
equi pment, which can provideobiacensng pkhaiel i

scientific and technological | aw enforcement
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8m

Pole Top

6m

2.5m

Ground
Level

FigureldTyppé&.4 Smart
b oddiya mentneerr

@ Pol e
- The

t he

be

p o
add

| owero thhael fb o x

DAS

connec

co
and fu
ci
4

ou

and

- Type

t he

() Charging
- There

t hat t

cl ose

from b

bot obme

resi oftt

chargi

“ Intelligent Lighting

Monitoring Device
——Switchboard
Charging Post

defshgnpol e

Communicating
Device

Pole Locking Mechanism
Box: 50 X50X150cm

Back of The Pole

Pol e Mount. i

ng |

body is sdffygme | . dTHodfeu g me
mai nl yo8&lcmmnédut wi tclonam
| ofwec mpar 50cwoéiizdaal @ be
be
equi pment ,
The

di scussi on

| e i s

ed

body
to the

can used to pl acRAN oormun
then pul
| oc k cdaens ibgen aadnjdu s

b eo fneacdhe caocucnotr

mmuni cati on and

t the antenna.

rther wi | |

ty.
i S

tl et

d epsairgn edy paes, asot wa i s recommend

to imigateeodpargdt he probabil ity
post
c h

hi gher

manufacturers i t he
gun shoul d be
| feittoipr é V @mddsettdh e t ¢
f | o oodti hneg . c oDruter alo Ikt adh
without ng
el ® pistr ATENer h «

7kW and 10k Ww,

are sever al
bkehkecghtging
t he
ng
pol e

n

t o ground.

by
and

el damaged
body,

dhreceover al |

ng

affecti
strmctfurest
bet ween

wattage i s
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DC chaoging p

(c) Intelligent |l ighting
- Since bfigpei dl dmart pol e i s nodti gohnt itnhge ma
equi ppnsenrteduced to 6 meters. I n the actua
pl acemenot pbessmaon pole must be evahleuat ed
smart | amp can be calcul ated.

(d Switchboard:
- The hoetigehtswi tchboard iropusdi |l Ask. Smeabovae
governments for their opinions according

hi ghest flooding height.

4.5.2.2 PipelineManagement

Pl ease refer to the design concept in 4.5,

453 Lo dCpntBoul
4.5.3.1Layoutand Heightof MountedEquipment

The |l oop control box is | ocated near the s
top | ayer, which can not only dfakbéel smate pect
al so serve as the responsibility dividing pc
addition, some edge computing servers can al

traffic back to thevicleudhel bhorasmareopbyee

device, but also increamislee tdtet @dliedi cdenwciyc @angle
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A
Taipowr Charging
35cm Electricity Post Meter
Meter
30cm Switchboard
UPS Host
WiFi Controller
171 cm 30cm  WDM Device HNR
Router
ONU Edge
28 cm FTB Computer
RAU
30 cm uPs
Batteries*3
! 18cm Ground Level

Figureld4dDbaogQiarncuit Contr ol Bo x

(@ Size aobtobpyeontrol b ox
- There is no fixed form andodpecil foiogpatciomn i
box, but it is det eortnh en eadc tauwcaclo rfdiienlgd .t ol tt h

(b) Pl

Ce

t he hei ghott haen dp Iwaicdetmhe nt shoul d nof bl ock
pedestrians and drivers.
The current circuit control box design r €

East Road, as wel bfhasd theati di ssnalat vdathe d

The durcroennt r ol box offf$ cmamagedaclhy foomer . E a
| ock -ohefant mechani sm. Only ohibodifilceor amn e
the door | ock on the current fl oor.ndHoweyv
properly use the space insi deobtfhen peopdte) ac
the o&a@ads ous coiutnitd ses@amadtde met hodg hted t ac
mechani sm and replace the door | ock manag
acement position

nNtepadr asti on | ane: the circuit control b ox

pay attention tothbecopenohgbpresi Thendoor o

be

Wi

close to the road as far as fpognsicloll é itda r

th the incoming vehicles on the road when
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(©)

Pl ease refer2twelfowurTlehet . pr.e3enl tick i s the

and

Si de

t he r endomercosnsneipe eidima. posi ti o

Figure24D6o0B. (hpni ngtdirrcaud tti @ nd e il g b o

wal k: i f the circuit control box is to

cleared more than 1.2m to ensuorfpee dehset rsiaafnest y

Equi pment mounted in the box

Tai power electricity meter

The ammeter in the | oop control box is divi
device on the smart pol et hBechasgi nige pwast ki
another independent ammeter is used for the
Switchboard

Af t er rotdhuecoiTmihpower meters, the power distr
power protection, and themr deontp tconthel atbtoa
Fixed network equi pment

The optical fiber is needed i f the smart p
remcoeptaltf oromfGPON amsbitecture, the | oop ¢
with optical fiber junction box and Optical
UninterruptibligPBower System

I f the nor mal power supply and transmission
power supply system can temporarily provide
return to normal. Each county and odittty cchoewde
equi pment are more important andaignvehermnaot
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operathenequi pment. For example, on the mai
need to normally operate no matter whether
cause traffic accideatscamhbdrefcomemect e 1t 0
power system to switch and provide tefmpor a
power supply problems. The wuninterruptible
batter i eost.h eB dochauupsee a rod hwee ibcphttt er i es, t hey ar
ot he box.
- Networ k Vi deMVRecorder

The vi deooft hemamgersi t oring system can be stor
smart pol e, whi coht hcea ni nmaegdeu cset rtehaem fblaocwk t o t
background. Accordiofyheocohertyuandntti dgsigg
whet her the network video recorder sehnodul d
computer room.
- Edge Cibmg

It can provide data analysis and more i mmed
pol e. For exampl e, |l icense plate identifi
scientific and technol ogi calmeldaw ne refdagrec ecnoem
devices, and the resuietnd willalt flbe msent back
- Communication equi pment

Communi cation equi pment i ncludes three dif
manufacturer  RANSM®AIS)Cel | , O

4.5.2.3 PipelineManagement

Pl ease refer to the design concept in 4.5.

4.6 SystemEngineering

4.6.1 PoleFoundationConstruction

4.6.1.1 FoundatiorPedestal
The base is desb@®Gnednaat pheéeé ehbotwthomh i s mos

l'ts functions mainly include:
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(e) Support ohkbewpobbtitself and various attact
transfer thetatet aecnhted ewesingahrtt pol e t o the |
(foundation) .

M The additional |l oad and pressure cauodéd by
the support, suchotdetmai st reaanocd baoabeopr wh
materi abtéeer bmagtthare enandht hetder piptl teh e aln
cal cubfathieothreadi nd resi stance, in order t o

casualties and accidéhessmausepoby dhe ¢ ol §

The | oad wei ght aontdh raebloevwea if to usnsdsad 9§ some rbta s e
calcul ated by the structur al experts first,
certificate is presented after the condition

4.6.1.1.1Classificationof FoundationPedestal
At present, t heffoaumrdiaddtoinomp emdetshaads can be
independent foundation and raft foundati on.
t eromksonstruction. The county and municipal g
the appr ofkroinsstteg utcygen according to the curre

I I ndependent foundati on

The independent foundati on i satt hper edseesnitgn
foundati on seat dioktbel gmaranegbées ankdet We
to the soil | ayer below through the indep

—

he condition that the esositdtdismsypol ¢é s amadd
bove the building is relatively 1|light.

o o

at egtouwiyl di ngs, so at present, most smart
hi sokknddpendentf baseme Mdhfiemedefmenddent f oun

—+

si mpl e, and the materials cairthael siomphe t s
investoffhtcompani esotAe fowundhei hzofase a
concrete to be pohuwrtehde toov esruapl plo rstmatrhte pwoelieg,
only be carried out according to the dr e
S

i mul ation calcul ation and gets certifica
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Soil Layer

Load Pressure

Figure -4 .DBi. dglrladie pendent Founahyt) on (fo

Raft foundati on

The afrafit foundation bhedepentiangefothdat
area contacting the bottom foundation i s
that the foundation bapeeiwheamnhalbéar iamg e x
and attached weight, so the sedfshme cclerff en
design secti o asrdraldtffiicallly 4 o0 bear t |
recommended to use orfadstt ,f otuhned artai fotn .f ol unn dt ae
and requires more reinforcement, so the
construction method wi lolft hbee fcoounmpdlaetx .0 nAsb e
amowntoncrete to be poghddtdh et coveuppddr ts mah
construction can only be carried out acco

are current environment and design requir
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~ Relatively
Soft Soil Layer

Load Pressure

Soil Layer

Figure -2 . Bi. adbgRkafrt Fo@uwmmlay i fommr r ef er enc:e

4.6.1.1.2BasicConstructionProcedures

| Step 7
pees i = Step 6
AR
L " %‘ L 136 Stirrup 25cm
| | |
| o .4\ . ;i
{4 .. =—— 210kgf/cm’Concrete
P S
- s . Ir' Y v
Step 1 S ; - 1
4 ."‘.:T. e . 1 Step 5
| o “ﬁ-fﬁ«;'j‘“ |
PN | B
L """‘.“"- B ET Step 4
~H~¢, ]t ﬁ«
v 4’_7_'{ LA l
C—1 gﬁ Step 3
Green Color PVC Wire E§ ——+
PVC pipe 289 “‘ ) .
g"’”"dié'g Cop%eé Ha"dlg’h tﬁ\ 10 cm Thick Unreinforced Concrete
opper Core and Copper Sheet, | Kkef/cm?
19mmox3M V a t;) gf/cm? Concrete
The Third Kind of Grounding Works tep

(Responsible Construction)

Figure -U4.DBi.abgRhloauthdati on Base Constr
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(@)

(b)

(©)

(d)

Depothoundati on base excavated first
The foundoaftth e nr dofassreence e Ramplpd ulsasa & Cd ey

with a aefhDckness is estimated that the o
During excavation, some deep osfpraccen diursg a
related construction. daptbkbfoaer,béhabowver

| mpl anoggtoondi ng wire and grounding coppe
The groundinagftipel é mper toannaift tensbuandat 008
connecting theo#tmer gpopyol €q iopdmgenatnd t he gr
addition to being embedded deeper tihan t
Controlled Low Strength Materials) base
reserved 2~3m | ong obeaealsi nd tchoer ngercaun ch el pwe
under the smart pole or other equi pment
buried depth is 2.1~2.r2ens,e triBemgnoann utfhaec t puar v
and the bbhel ghremgudisnge swiimated to be abo
offrounding shall be adjusted aoddredicrog ntt g
and municipal g o wdtrmemefnd s n d althieo nd elyetshe a n
underground andodbheveugrnewdndrwiumaes wi re s
Bottom | ayer-Pcercarset €ohRCete) backfild]l

Low strength backfil!]l materi al (Ctt I M) i S
foundation pedest al according to the mail
foundation pedestal i tself wiolhli gbheerf isltireed

to supporothbeepwkeeghody and the overall r
oflow strength backf il concreteeyceedde
84kgf/ cm2 at most. According to the const
l10contoncrete.

Erecofennforcement base

Wait for thetheibotdbhmeltbhypgamgstrength back
setting time wil/l vary depending on the |
12~36 hour s, and the early strength type
reinforcement keeli nosnt atlhle tbhoet troem nlfaoyrecre me
angle with a | evel rul er, and make appro

achieved. Do not tilt, ot herwise the moun
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othe pole idiltysettldpmwliéd loreasven bend, causin
accident s.
() Pouring concrete

After binding the steel bars, the poured

bears higher pressure than ¢éheugbwtsestseppg
overall we iogthhte asnnda rstt rpeoslse . Establish the
the above reference.

( Pournotarmmr i ckeimmegnt mortar for cushion thick
The charoaficasehrriisntkiacge cementnonbr shri nls itiha
and it i's resistant to i mpact and early
resistance. Therefore, it is placetihket we

mount andothe wolght Cr cshaaldr ail saog e ed iatdadhe
poured -swht hnkiomg cement, which can drain

body and dr aitrmet theodpol e out

f— 80— Trim Cover
ﬂ Cross Drain
{ | S (Extended to The Edge of The Embankment)

1
el

T1 | P Cement

=3 |

T S—

el

Vertical View of Smart Pole Base Plate

Figure -22. Bi. abgB8aok s Dr ai nage Ditch

(@ Lock base pl ate
After -gdhtrei mkoinng cement mortar i s ogtrhoeu tsenda r tl
pole on theft beomaidn ©Oeasons for | ocking nut
t he r ei mffoorcckeimnegntnut s at t hei nascecritdeedn ti nstcoe nte

body to cause more serious casualties.

4.6.1.1.3 GroundingConstruction
The Constructoitdire DMaophahrett Megnntter i or [ Chapter
and Cononkelce adtorni ¢ -Ehqaup tpemre Nt Gener al Rul es] [60

fusion and copper c¢clip to fix the copper gro
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preferred by the industatyhe ACcios di weaqittit, on tt he pss

recommended to use green PVC insul atgdewnres

PVC insulated wire pipe can be selected from

manufacturer's recommendat iocofhrsqu mmchidng heo greero

19mm. However, oOpepsel zaeaeandnbdengpper poles s

to the current useobhtuabunhyaadddebstgngeparc

manufacturers. Accor doiimMGR ,t o hteh ep ogmeor u nsduipnpgd yd ed
the smart-phalse tHhrteker ewer e, whiaoafthr ded dinrgge it

speci fofclae | 'mARuUlee sMioEicDtnroyni © tAfef aB xresc uB li evcet rYiua t

Equi pment arndUsDervs "c e[s6 If ]Jo:

T "In the poweft hgpa@apsley tdreae wirefldrgrnoumrded
industryolthgel pwweofusepplty anigdtoemer shall
resistance valuee. $hall be | ess than 50

T No matter mbbobewrtheddpBpeuddamgt ei pel ine and
pole change, the most i mportant thimg is t
The doeftphedn grounding copper pole also need

generally recommended to dig 2 to 3 meters

i mprover can be us#tdhe e tmairresfi shnamnicen | mpr

resi stance aroundcedt e dgrhaundihreg telteadt resi st a

within the required range.

4.6.2 PipelineConstruction
4.6.2.1 Demarcatiorof Responsibility
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.M Attached

Device

| Attached
I .

Monitoring Management j Demarcation of Attached 1 |
]
]
I

Device

Center of Attached Equipment Responsibility Device ‘ Iz
i
el :
Optical Fabric Layout gtta_ched .
Operator's Machine Room EC and NVR Design evice ‘ ) gt;t?crgféi%:ar
" EC ‘ | Requirements can be | -
—— placed in The Control Box | Layer? Ethernet or
MR | splitter PES—T— Sviteh Optical Fiber

Etherne' oLt Ethernet or

- Optical Fiber Wire | ; i Optical Fiber
Max. Upstream: 1.26 U 1 Bl ecrernetor

Max.~Downstream: 2. 26 Optical Fiber

Figure 4. 60Resdp dnaighialm ty Boundary

At present, tohhearneu faarcet utrweor sk iwiidlsl paf marci pat
pole bodies and related pipelines. One is th
erection, equipment weight anmoiuonnt,i npgi,p eolvienreallla
projects, and the optical fiber | ayout compa
communication pipelines. Af ter determining t

downstream maobpmpheterdrhe twhote project cons
operators cover a wide range, and communicat
| ayoopti cal fiber. Taking the fixed network
p ;mit bet ween thefSre€pmpanpi laindi eadhe optical f
roughly after the ONU transfers the Ethernet
pull the optical fiber andouwaghlteh en ecaammacre i
by the county and municipal gpvpenmagwteg 8ahd
Basically, PVC pipes are the main pipeline

fibers can bei peaal edesingmdies That one pipe a

one cable or optical fiber is pulled in a PV
equi pment 1is required, and the power cosnsump
designeéd has et mmaele t hree | ines, so the pipelir
most i deal design, one pipe and one lotntee Mo

current smart pol e desdigsnc ustshieonc owsitt hi st hael snoa i
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oft he owdshiegmpower cord, it 1 s recommended that

t wo PVC pipes on a smart pole, one in and onc¢

4.6.2.2 CommonPipelineand DivergentParts

Branch Common Pipe = P . ' 0470
(Cable Type) NS 4 : Common Pipe of I
i P r w
Main Pipe o3 -
Branch
Common
Pipe

Figurel4aDbaogQo@dnmmon Pipeline and Branch (ref

Conceeangshan Line Common Pipeline P
Common pipeline is a comprehensive channe
accodhabe pipelinesofinfdf eroenrfti gwmiatt s omsde@f gr oul

emerging cities sgommasamdievs ¢ dewnesl,topnaeewn t i taa te
uni fi ed manage merutn deerrdg rnoauinndt efraacnde ti es. | n t
pi pelines such as power, telecommunications (
tap water, sewer, gas,amgpstte,afdiilc, sgagsny,c ahtlce
|l ayers and zones. I'ts purpose is noto@nlly t
bur eaafsi a@esg, but also to oftdmtcratctther sonktrauan
t he naimbaed renovations atnidermr egiipélsi, nean dd Wa mta
al so do not affect the ciottyh eapgpemearaalc ep tamidi o
regul ations can refer to the "Common Pdfpel in
t he Miomihstidgrt.er

Common pipes are classified as main pipes
(@ Main pipes
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(b)

Mo ott hem are arranged under the driveway,

or trunk pipes that do not directly supp
shall haveofmdri tf wmicndgr,canlsiagdhetyienngt,i | at hen t c
mai ntenance personnel t o®hemwten ptehe nrespair

Supply pipes
The main pipe branches out to provide ne:

sidewal k and sl ow | ane. I't canchl andbeall
run.
(1) Branch pi
/
Driveway Sidewalk ¥
i — Connected to Household
J ElectrICItye Gas P|pe
1€ Connected to Household
Water Pipe
T!L, Gas
Water
Figure24DbaogBraamch Pipe [ 62]
The pipeline channel branching from the
ohearby facilities along the road. Pi pe
be directly | ed up and pulled to the wi
(2) Cabl e trench

It can provide cabl e, optical fiber, t
requirements, suitable for pl acing und
services at any time. Space must be res
personnel to take shelter and carry out
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Sidewalk

Traffic Sign  Telephone

Figure24DbaogQadbfireench [ 62]
3 Cabl e run
Street |l amp cabl e, fixed network optic
related cables can be provided. It can
required by the sidewal ks on both sides

¥ Large Outlet
15 "P
e ¢ Handhole

Figure3d34Séhéegmatofabl agPamel i ne [ 62

The erodchtei osomart pol e wil/l be diverted fro
supply pipe wil!@l be | ed up and buried wunder
branch part, and then connected to the | oop

The cabltesadandidegrs used by most control b

the supply pioftehet s mahhd Ipmtiteomm hr ough the hant

connected to provide strong and wedl awmrmantl

For the relevant c mrissmarrutc t p @lne smantuheactaue
governments are open to SI companies and opt
They can set up necessary piicpienltihnge sc onnt rtahcet c
and then "l ead up" to the branch part. Throu

wat eorfpasci ng to the soil | ayeroédme tsmamtceohec
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Open Hole of
Electrical Box

St
T i

b: Lead Up  _simaumnian i "
::(Reserved Empty Pipe) , L smns Rt

AT

H 1 " I =)

il 5] i 2l H,
H Xl H 2k 5
i H

ey Wireway Clips Lock to the Wall

Fi gur e-4 4 E® ao2fpclteu a | Const ofCommom DPi pwi nage

Di vi si on

Pl ease refer-4t oThkeée gprogeadbtl bee Acillneess (st rong ¢
l ines (weak current) willobkResepmmahepdi padwail

clofpphe wire slot to preofendand htewipd tpiedg.neWhHearm

smart pole, 1t is | ed up and connectedt he th
branching part is to " le asdmaurpt” pohlee pfirpoenh itnhee
common pipeline, and then through this bran

complete the wiring.

4.6.2.3 PipelinePlanning

It is pulled to the branch part through th
pipeline planning from the control box to the
current signal cable. Theotwe calalres palde pyl |
pi pes, and the pulled signal and power5)cabl e

(@ Power pipeline planning
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. 1
Taipower Transformer 1
~ terminal i ! \V/

R Live Wire
[ A S Live Wire
T Live Wire i Control!
i N Zero Line Box: 3
EGround ettt :
¢ Wire i .

Figurel4dSéhéeéma8totchmpedeageamhree wire power
di stribution (refer to WG2)

The power |l ine part i s designed accordi
without grounding, and the voltage inside
4. 6-1.2 .T3h r epeh atsher etehr ee wire cabl es wil| be
and connected in series with the smart po

be two olPwnCdIpaspelines on the smart tploe e:
other is "output PVC pipeline”

Smart Pole Body 3

Switchboard

Input PVC Pipe Output PVC Pipe

Figure24Dbaoglthd&rnee phase Three wire Power
According to WG2'soffemandcableshandumhbhe

recommendations, one "input oPtChve pp pweér asnu
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contain phasese three wire power <cables. T
inner dbiakm®&wt prpel mm@ pihge oiug e55di eamm@ter t
and the total mamRt €€ ro ndsii admeea tihaarg itash &a0aT ygp e g4 |
wi || be an additional power <cabl e, but i1
same ti me. Ther eftdiree ,PVtCh epi piea mest emot fix
adjustment and modificationenandbsei goaden\

and conditions.

Transformer at
Taipower Terminal

o
s

Taipower || Transformer
Terminal

Bo Smart Pole Smart Pole Smart Pole B Smart Pole

Ground Level

PVC Pipe PVC Pipe PVC Pipe PVC Pipe PVC Pipe

Figure34Dbaoghodwer Pipeline Planning

A little gap wilbfPVE€ bepe anpuheapdnou
openoifneggi nf orced rcedmamtdls i asethatcan easily
pol e. For this reason, the manufacturer
be coated with foaming agent, which wil|l
beside the PVC pviapsed fpteos t psr eovre nrte ptthiel eisn C ¢
damage and odplodret eaqiuri unetnt . I n addition,
process, PVC adhesive must al so be wused
unnecessary fr actawrsee danrbdy waatpesr. | eakage ¢

(b)) Smart pole subsystem: fixed networKk
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Control

Traffic Box

Sign
Control
Box

Ground Level

Smart Pole Fixed Fixed Fixed Fixed Fixed
Subsystem: Network Network Network Network Network
Fixed Network PVC Pipe PVC Pipe PVC Pipe PVC Pipe PVC Pipe

Traffic Sign PVC (L/R)

Figured44Dbaogri8&nmed Network and Traffic ¢

The fixed net wor k i s connected t o t he
architectur e, and then connected to the r
fixed network optical fibers between pol

i npubuapdt must be reserved under each s

need to be placed in the smart pole, the:
the optical fibers will not affeodotraathco
signs on the smart pole, the power cord

box to connecatadtr tlragfhfti onigirgpnr. Accor di n
casdsanufacturers in the aildicanrcter,olelaecdh itr
sign control box, and each mirror pulled
power supply and a gropowewiteneTherseath

recommended to be 3. 5m@ga. f ® hweara aglwsatdy o ea ntdr

traffic sign has at most six mirrors. Th
which will be concentrated into cables an
Therefore, two iPceVGCsisdgnresevwisl If olre trreasfefr ved

one for the poweffraubpiptysiagadsconttrioé | eft

supply amtdr &fofnite odi gns on the right.
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(c0o 5G Communicati on

Ground Level

5G Subsystem : 5G Telecom #1
Telecom / 5G Telecom #2 5G Telecom #3
e 5G Telecom #4
Figureb54Dbaog8&ndan | Cel | PVC Pipeline E
No matter SRAAIl lor CaAS wo | | pull the optic
After internal di scussi on, it i's recommen

a PVC conduit.offBeeommioopbranablops i cal f it

be |
pi pe
pol e
cabl
Al i
one
by t

f or

ed up from the side ditch or common ¢
to the optical fiber splice box (FTE
needs mor e tclmaaan ben eved mteidc dIr ofm h dre, cio

e and connected to the communofclaéi on

ance is that thet wo mmailne cami ome reatuo rpsry
smart pole at most, two optical fiber
wo telecom operators or optical fibei

management anbdlwi Fbrnownbesheppons
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O-RAN

Ground Level

5G Subsystem :

Telecom 5G Telecom #1
5G Telecom #2 5G Telecom #3
5G Telecom #4
Figur e64Dbaocgd-RBAN PVC Pipeline Embedd
Ground Level
. 5G
5G Subsystem : Telecom #1
Telecom
5G Telecom #2 5G Telecom #3

5G Telecom #4
Figure74DbaocgAM3n PVC Pipeline Embeddi
(DAS RAU can beopbhacpdl enotheheopower <co
the diffetadet maasifagroturer)

The embefdideRAN and DAS structures on the
di ffer enott fer oOSma lhlatCel | . The WDM connect ec
to the communication device @emsthe dmartct
the optical cabl e offitrhoem ttehlee ccoommpuunti ecra tri mams
smart pole. The optical cable pull edf fr on
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one

PVC bundl e pipe for omenatrel eeod mmuwminc a

most two telecommunications company's equ

4.6.2.4 SideDitch Wiring

Roaddi dtehes were originally wused to remove

the gr
is clo
cabl e
exampl
Attach
the si
30cm~4
in the
tel eco
cabl e
accord
Bridge
not ex

t he si

The
govern
speci f

requir

ound by environment al o re rh uprlaahne fsa cdteo rdsi
se atohe ogrhownd,eswhi ch can also be used
can be pulled upotflhe ms mdret spalee di Taki
e, accomodihreg Atdoni Arn tsitac laed | ¥ e MeoafGaulrleess f c
ed to Sewer Bridge Tunnels in Taopei C
de ditbhh 8gdfctinebeil oewvh coowferde I di tthke iws d
Ocm, no cable or optical fiber cable c
side ditch. Except for one cabbe eash
m company can only apply for one cabl e
telecom companies, they can add a sec:«
I ng otftoh eAr"tRecd uel a5 i iomtsr cdOma lotinfees  AAd miarc h e d
s and Tunnels i noffaepeabCesyatfa@adhedt he
ceed 2. 3coM,henav drheel It odrad s arsgedbhtiosdn esah a
de ditch.

above are the spedidiipgaiti Gnsy.anfhe ega
ments can adjust according to the curr
ication is only for r ecfoenrseun ctee,d atnod neheet

ements.

No suspension if the width of
side ditch is less than 30cm
fe———

Side Ditch

No suspensicn is allowed
when the depth of side
ditch is less than 40cm Itis allowed to lay within 20cm from

the bottom plate of side ditch cover

FigureldDbaogSidade Ditch 1 [ 65]
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No suspension if the width of
side ditch is less than 30cm
fe——

—

It is allowed to lay within 20cm from the
bottom plate of side ditch cover

Figure 4. 6.0X%i4d.e2 DDitacghr &2m (only for ref

Side Ditch

I 20cm

No suspension is allowed
when the depth of side
ditch is less than 40cm

4.6.2.5 PipelineConstructionand Compliancewith Regulations

The pogsgmass pole related projects can be rou
@Constraesisme nt

Af ter winning t3hemobnitdh,s itto wirlelp atraekted 020 € el m ta:
experts and other relevant data before cons
Application for road per mit

Af ter t heotclhanpdcenstornucti on evaluation, the
per mit, and the whole projeofappayi bg €ompt
per mit.

(ccExcavation

At this smages aheé doad passes have come in
At the beginning, the roadopuprkédceaewblulrillaeé
extra spare space wil/l be provided. ulsfedt he

the construction area <can al so be shortene

sundries after excavation to facilitate the
(dLotfi ng

The Contractor wild@l pr e airer d nogcea tti hoen poinp esliitnee
pipeline is placed in a reasonabl e space a
correction is confirmed to be correct, the
i nspection, acdntbe sbastedcbhnodoy after the
correct. | f the setting out i's inconsisten
required to make correction and re inspectd.i
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(e)Construction

(f)

The mai nofphuer pcoosnesd reice ¢ tont hes RPVC pipeline ir
backfilling shall be startetihaef pepetonticomm
the government's specification®t hlakiTrag pTeai
Road Excavation Administration and Self Go:
vertical dept h boetthwee erno atdh eu ntdoepr gsruorufnadc eand t
(1) Not |l ess than 50cm on the sidewal k

(2) The road wi detshs sthhaalnl 7nOoctm bbee Ilow 8 m

B The pavement width shall not be | ess than
ontro Vertical Depth between the
Bo Ground and The Top of The Pipeline:
+/ Not less than 50cm on the sidewalk
G.L

when it is less than 8m

v/ The pavement width shall not be less than
PVC PVC | 120cm when it is more than 8m

Pipe Pipey / The depth of green area (pavement garden area)
shall not be less than 50cm

) v/ The road width shall not be less than 70cm
i
1
1
1

/ \
Use PVC Adhesive

Figureld4DbaogRidpe!|l i ne Construction

I n additiofhhetlyeedaptbel t (pavement garden

and PVC adhesive can be used between PVC p
fracture at the jointofPaMQ epri pceosmpwieltli obne. aTdhj el
t he nturusee situation. | f there are many ir

considered.

Pipe trench backfilling

Backfilling after pipeline | aying is the
materials are divided into agfbacktdi lalndmaitnalre
construction method wil!/ directl ytraddé¢ticon ti
i mproper, it may cause cracks on the paven
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str ernghteh materials under the ground and the
damage and affect the cieydadp@ladfatn)c.e.| Pl xea
the backfill material under the ground is d

and endangering driving safEeniyghtt) elasleowef e

Figure24(bebtp Grroiugnhdt )CrBaacckki fnigl I( Materi al S

reference onl y)

The baokfiiplel itmrggnch is dividedbirmtgo ntawo mlag \ee li

t
f

he pavement arfd |tlheer sb & ckofm Itlhien gapsipphea |ttr e nacyhe.r

he pipeline is installed, the manudtalced upiepe
rench to 20cm below the road surface. After
he backfill omagulratadd iasnd ncdaere dwict hst and mode

rom 20cm below the pavement to the pavemen!

construction methods wil/ befpupedt fencihatcé&fi

baclkifopbg@gvement :
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G.L

Asphalt ] 20CM

Low Strength Filler (CLSM)

Evaluate the buried depth of the

PVCPipe || PVCPipe | iseline and then adjust it

Figure34Pbpe. brench Backfilling in Layers

Q) Backfoflilliingng materi abpi pethrehehsame dept

For

mat er

pipe trenchesofnotd wumaer 0 ouam,d Idiegu iho
i al (CLSM) shal/l be poured from the I

compofednent, pozzolanic admi xture, granul a

Pozzo
after
03377
Gover
and t
can b
compl
backf
met ho
Amer i
60kg
pass
met ho
Road

| anic commiamnas whi cleawiainld aélopCLtSOM i ncr
chemical reaction with cement. Taki ng
[ ®Tft]h e3 .Ebn.gd neeri ng Comdtthreu cTtaiiopne i S pMucn
nment, atheseitti ng state shall be reach
he Contractor shall deploy CLSM accor
e mixed with early strength typemubBlLk a:
ete the toeisni taif aoddCrisSfMqtuirsnah dthrags t he r o0 a
illed and the whole pipe trench works
ds to toefGlt SM:heorse rmmmngtt e oDnbp@ B4 [wé & h  ALS
can Society for Testing andoMaterthbhn
stand on the CLSM initiallymsamluitagisf iaecd
t he i nspectoiftoonisleafpat hehe pbaoce whe@gmne h
d is a testing method. I't needs to re
Excavation Notification APP. The pr occ¢
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. foeit S -

Figured44d4(bebltp After CLSM backfilling, ask 60Kk:¢

I n
Mu
s h
ou
t h
cu
be
t h
de
b a

Co
t o
pr
ce
i n
| e
ma
Ho
ea
ac

(right)otackgfrialmm i ng CLSM to Pipe Trench (f

addition, accordi ng Bt.o5.tlh ei ni nG@hpakpettelra iNdp3e3
nici pal Government Construction fCpSeM i f i c
ould reach 40~80&ktgddikcim2l.l ilmg,t h@L $M olxaeckf i
t in two times: the firottdt ipme.el i mefm t he
e first backfilling can beobbtpepupi el aneo
rrent site environment. After the initia
|l ow the asphalutrel agst, samad It he press ed o
e CLSM for the firstofoaghkf ifllluiidg tgfhouwl d
pl oyment, and the gap filling should inc
ckfillimegasdotuhae dcompressive strength anc
There is another material for backfillin
ncrete gradation includes natural and r et
t he tisn gwakedeet @n a | rock or gsrcarveeeonritnhgi,® u gl
ocedures. Recycled concrete gradations a
rami cs, etc. After backfilling, t hefse gr
itial setting, such as CLSM, and can beal
ss mobile than CLSM during backfilling,

nufacturer recommends wusing CLSpgw ofjcerctlsa
wever, the backfilling method shaldof be ¢
ch county and city, and the backfilling

cording to the environment al reqguirement
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(2 Backfofidiagqignal pavement materials

The baowkfaiwl Imantger i al s shall not be carrie
and passed the inspectofome ®Oepehduatgi em p
(Asphal t-ACd)ncruat berbhagckif rleli md ooced concret
the sidewal k, and the surface backfill ma t
Chapterofohéeéd42Construct ioffaiSpeici Muoati pasb (
Engineering "Apdwed tWwiet asphpavtern,s the roll
rolling, secondary rolling, and final rol |
oAnnex [69] "Chapter 027-A2nAxpliialdth eCo Maume tce

Governmginme&r i ng Construct iootno ngppaecctiifanc:at i o

V Road wi tdcdmar evitdiehn 8m: the compactness st
V Road with pavement width | ess than 8m: ¢
The actual test method chestemethod CobSvae,;
compactness.

4.6.2.6 SmartPole Wiring Hole Design

An outl et hole is reserveodt hagd ptohlee jaunndc ttihoen
pipe |l eading up, so that the pipeline and op:
being Il ed up from the PVC duhdl popbepeCablde a6

added t o t hecsree agpe ntidnggesw i dore manm © e .

/-\‘ >
e on

- -

*

| S
Fi gur eld4DbaogBoétnt ono PHollee Body (only for re

After summing up otfFh\WeC rbeugnudi lree dp iqpueasn td mmbye d d e .
Section 4.6.20% het lpgeflimitmavegr pilam i 9t hei t ab
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Al li ance smart pole. Please refer to figure
make appropriate pipeline od®WVCi dwrnadtlieo npr gored f

opening.

60cm
§ Input Qutput
Three Phase
{ Power Supply 0.D: 7cm
Electric Cable
Telecom #
5 O 1 Optical Fiber O 0.D:4.8cm
! Telecom #
{ [ 2 Optical Fiber 0.D: 4.8cm)
Smart Pole
O Fixed Network O 0.D: 4.8cm| o
Optical Fiber 9
O Traffic Sign O O.D: 48cm 3
(Left)
Traffic Sign 5
O (Right) O S

®30mm Bolt Hole

Figure 4. 6.0Xnmar2t DPiodgeralmassis Pejforation

4.6.2.7 HandHole Positionand Function

The handhole is used for additional wire p
powerofctbedcharging pile wild.l pull an additio
smart pole. At this time, it iIs necessary to
the control box, lead it throagke t he ohialmhedh eh
pipeline. Another function can also be wused
personnel to replace the pipeline and | ead u

met er s. olthlee sthaaspoehlbé er cund or rses&iadngelsagn ac
Handholes on sidewal ks need not be designed
road and road, it I s necessary to design the
traffic accident osfpaswsye dd ubryi ntgh & hiemp a atov e me n
handhol e needs to be covered up.
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Figure 4. 6o0fard DHalge a(mMPi ctur)e i s Only f

4 . @Con3StructionProcess

The conefsrmaatti ogopnol ecco mtl ndetsi rr,e pi pel i ne e
base embedding, smart pole construction and
@ Pre construction

Before construction, o¢ddhei ccroanlt rtaed lomi csihaan
actually invew®otihgatsenatrite plod ecatainadn att ach t he
pl acemenot pesipti pehi ne site and the cabl e de
| oc aottihoen s mar tndp adlhee beaxsoed feeet isd md epvaatl Hk .

Il n addition, if the contracted project 1is
and record the original | ow hanging equi pme
attaches t hedaeygsui penfemit e 1t0Ohe -sc¢ b B s tirnuvcetsitoing af
coordination. The attaching equipment on th
days before the pole body replacement .

(b)) Road permit application

When applying for fa rrsotadc opnefrimmim ,wiytohu tnhues tl
excavation path,o#&dceh purmpietl i anred atrtbe tjraigret si
rel evant documents required by the road per
traffiemamaentpl an shall be submitted. I n é
examination shall be s ubonkacthe dc counn tt yh ea ma ncaigte

After thebepegaprepared and uploading t he

i ne i s odt hveergsoivoenr nment ' s road management ce
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and issuing the road permit, it i s necessar
driver s, and pedestrians i nmplhai mtrseacauwns ea:
construction.
(cc Excavation amdnairnstoall leattiommdati on

Pl ease refer to 4.6.1.1.2 Foundation Cons
foundati on and pavement first.

(d Construction

After theotboesfowmolas® i s completed, plea
|l aying and backfilling to the road repair.
bill boards shall be placed according to the

fromnaicessary accidents.
(e) Pol e erection and wiring

After the pipeline operation is complete:
erection and wiring can be started. Before

al so be pltactehdeo fsmdpertaytsec s .

The consespolesi amd tie | ines shall be car:i
and the r ooafdoads eusregrgshtshall not be otfhfeect e
streedaffaigrhawweét not ume i $uPGplO0egp. m., so the c
safely setotulpe tshma rwti rponlge and pipeline from

need to worry about the fire otime popweearatdaml
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Figurd ®DiGgagRBoalne Erecti on

I f the old pole is renewed, the construct
the old pole first, ahkdenati dghéeteemqmanpme me
after thetihrestnelw gtoileen i s compl et ed.
 Sed hspection and road permit settl ement
Sed hspection on site: arrange personnel t ¢
and i mmedi ately arrange for i mprovement i f t
within 30 days oatfhteerr aahde peexrpmirty, dragleevant da:
to relevant regulations to handle the compl e

(g Project acceptance

After the i1 ndependent inspectionndudte fgioele
survey and ackEmptt tphel eesuécettsi on, and be pre
parti al or ful bfacgymplhl i kigiec | secarsiet y, use ¢

constructi on, it shadd tbiemd mgphralvie db é mmrerdd mg e
it is confirmed that the safety and ofaheée ous
management unit. After the use, the Public V
check whetbhsee will cause pabsoepce dseasftertiya ms. hTh
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acceptance process cCcan hbeel owvef etrarkeidn gt oa sFiagnu ree
Operation Procedure for Opening to Use afte
ManageOfeina®ubl i c WookKiai pei edwni cilpeafl orGo vRIr mjn
Acceptance". The actual construction accept:
speci fofchéi ooeanty and city government where

cooperation with the @aompaeteeptawnmtclority for

The Public Works Bureau invited manufacturers/supervision/
management units to conduct joint survey, count and evaluate
the deficiencies in public security and cleaning

Seven days before partial/
full completion

If there is any defect, the site survey and
Joint survey of review shall be carried out again

manufacturers/
management units
Urge manufacturers to

improve

No missing After treatment,

the environment is Open for use by the signing head
clean and safe

There will be a need to re audit and accountability
Open use

. New Obstruction or I

Use Missing Review

No missing
Completion of
Acceptance

Figure #£re®j&ct Acceptance Flow Cha

(h) Smart pole and pipeline positioning signs
The GML system i ©fadkdeaend nticitphad gysvteam me
and loebnngatrht pol es and pipel ianed,aino tthreant | y

4.7 SystemManagemenand Maintenance

According to the government's bid, as a coc
equi pment according t o#Wtalre oeugsu iapgneenncti essp, e coibftia
performanceotbmmegmepment manufacturer, and |
the unifiedfSmaCampmanyt After theotbrestpolet ibo
and attachedoanpdiegmant tehree gover nment author.i
, and SI

and operation. oAfhteercotnhtea acxpi ridt itchne goWwer nme
105
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contract, the maintenance and platform manag
for self maintenance. The government author.i
SI company continue to manage,a drpatthreo | g a wesrprel
that the contractor canofplkeysiecplongti bhehdadreq
mai nt ertshrec enanagement platform to a | arge ext

Mai ntenance and operation camtbheedioomisipeda tiir
attached equi pment on the actual pol e body,
and maiotbaepamaeagement platfor m.

T Cheakhe att achoetdh ee qaudtpureelntpol e body

The inspection and acceptance items jointl"
equi pment manufacturers shal/l be reviewed
mai nt enance personnel shall carrg awttualdvfai

one by one according to theothemeqdepeakeapees
on the physical pole body is wusually inspe:t
adjusted according t o adidf fperogretctcsompet ent
T System operati on manofgenmegqd meamtd prad tnftemmnc
There are relevant documents for system op
in WG4 specification for referencent rAac tpare
S| Company wi || uni formly build the proje
management behind each application equi pme
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5. ProductPower Safety System

5.1 PowerSupply Design
5.1.1 ControlBox and SmartPole Power Systemlnput

(@) The three phase three wire ungrounded system is used for the sfigply Taipower
transformerbox to the control box and the smart pole system, and the line voltage input to
the control box is 220Vac. The grounding system shall meet the grounding meeptise
specified in this specification.

(b) The line voltage supplied by the control box to the smart pole is 220Vac; The grounding
system shall meet the grounding requirements specified in this specification.

(c) Foreach control box, L1, L2 and L3 phase liglesll be staggered in sequence by the Taiwan
Power Distribution Box. The control box supplies power to several smart poles matched with
it to keep thregohase load balanced. Refer to Figure 511far the smart pole power input

circuit.

Figure 5.1.11 Smart Pole Power Input Circuit

(d) The power supply design shall comprehensively consider the maximunoftieelectrical
loadof all equipment. In addition to the sushthe maximum valuesf the electrical loadf
all equipment such as 5G smart poles emratrol boxes, sufficient margin shall be reserved.
It is recommended that 25% power margin be reserved for each smart pole forahthese
expanded attached equipment.

(e) The supply voltagef the smart pole at the enfithe system shall not be lower than 90%
of the rated voltage.

107





















































































































































































































































































































































































































































































































































































































