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FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization con
national electrotechnical committees (IEC National Committees). The object of IEC, is to p
rnational co-operation on all questions concerning standardization in the electrical and)efectronic fig
end and in addition to other activities, IEC publishes International Standards, Technical Specifig
hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter) referred to a
lication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee int
he subject dealt with may participate in this preparatory work. International; governmental an
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates
withh the International Organization for Standardization (ISO) in accordance ‘with conditions determi
agreement between the two organizations.

1) Th
all
int
thi
Te
Pu
in

2) Theg formal decisions or agreements of IEC on technical matters express)as nearly as possible, an interr
conlsensus of opinion on the relevant subjects since each technical\committee has representation f

intdrested IEC National Committees.

3) IEQ Publications have the form of recommendations for intefnational use and are accepted by IEC N
Committees in that sense. While all reasonable efforts are 'made to ensure that the technical content
Pufllications is accurate, IEC cannot be held responsible.for the way in which they are used or

misjnterpretation by any end user.

4) In
trar
bet

the

IEQ itself does not provide any attestation of conformity. Independent certification bodies provide con
assgessment services and, in some areasy access to |IEC marks of conformity. IEC is not responsible
seryices carried out by independent cértification bodies.
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Attd
indi
Attd
pat

rder to promote international uniformity, IEC . National Committees undertake to apply IEC Publi
sparently to the maximum extent possible in their national and regional publications. Any dive
een any IEC Publication and the corresponding national or regional publication shall be clearly indid
latter.

5)

6)
7)

isers should ensure that they-have the latest edition of this publication.

liability shall attach to IEC or its directors, employees, servants or agents including individual expe|
nbers of its technical committees and IEC National Committees for any personal injury, property dan
br damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feg
enses arising out~of-the publication, use of, or reliance upon, this IEC Publication or any oth
lications.

8) ntion is drawn:\to the Normative references cited in this publication. Use of the referenced publica

spensablefgr. the correct application of this publication.

9) ntion_is=drawn to the possibility that some of the elements of this IEC Publication may be the su

bnt rights. IEC shall not be held responsible for identifying any or all such patent rights.
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example "state of the art".
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ose the publication of a technical report
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at which is normally published as an International Standard, for

IEC TR 63098-1, which is a Technical Report, has been prepared by IEC technical committee

103: Transmitting equipment for radiocommunication.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
103/153/DTR 103/168/RVDTR

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list[of all parts In the TEC 63098 series, published under the general tuile [Transmitting
equipment for radiocommunication, can be found on the IEC website.

The cpmmittee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the/data related to
the sgecific document. At this date, the document will be
e regonfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued-at a later date.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indigates
that |it contains colours which) are considered to be useful for the cofrect
understanding of its contents.. Users should therefore print this document usipg a
colour printer.
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INTRODUCTION

Using radio-over-fibre technology, RF modulated optical carriers and signals can be
transmitted in optical fibre with very low loss. Fundamentally, radio-over-fibre (RoF) is an
analogue transmission system that allows radio frequency signals to be transmitted and
processed without being digitized. Remote antenna systems including distributed antenna
system (DAS) which use RoF technology in terrestrial broadcasting and mobile
communications have also become established infrastructures.

In terrestrial broadcasting, the conventional microwave links for studio-transmitter links (STLs),
transmitter-studio links (TSLs), transmitter-transmitter links (TTLs) and field pickup units
(FPUg) have been replaced by RoF systems, particularly in Japan.

RoF tpechnology is a promising technology for broadband access networks combined with the
mobility and the flexibility of wireless access. An advantage of RoF technology'is ‘multip|exing
of RH signals. Multiple RF signals can be converged on the physical layer and thgy are
transmitted to the remote site transparently. RoF technology can also be used for multiplexed
transmission that supports CATV (cable television) trunk line systems, gellular phone systems,
etc. f¢r blind spots, such as inside buildings, underground areas and subways. RoF sygtems
are also used in digital signage systems and rapid and agile depleyment of broadcasting and
communication services.

This document provides information on the current and latest applications of radio-ovef-fibre
technplogy, which are already implemented or will be in the near future. This documept will
also |pe beneficial to system developers and system users in the fields of mobile
commlunications and optical fibre technologies.

An example of the technical specification of acradio over fibre (RoF) link in accordance with
the spectral emission standard for digital terfestrial television broadcasting in Japan is|given
in Annpex A.
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TRANSMITTING EQUIPMENT FOR RADIOCOMMUNICATION -
RADIO-OVER-FIBRE TECHNOLOGIES AND THEIR
PERFORMANCE STANDARD -

Part 1: System applications of radio over fibre technology

cope

The plurpose of this document is to provide information on the current and latest applic
of rqdio-over-fibre technology. Wireless communication, broadcasting, anhd 3

ations
irport

rds of

pwing

ave

multilateration systems, which are already implemented or will be in the near futurT, are

introduced. This document includes the basic concept, a brief outline and relateéd standa

the applications of RoF technology.

2 Normative references

There| are no normative references in this document.

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

No terms and definitions are listed in this docufment.

ISO apd IEC maintain terminological databases for use in standardization at the foll

addrepses:

e |ELC Electropedia: available at http://www.electropedia.org/

« ISP Online browsing platform: available at http://www.iso.org/obp

3.2 |Abbreviated terms

AGC automatic gain control

CATV cable television

DAS distributed antenna system

FPU field pickup unit, equivalent to microw
link

STL studio-transmitter link

TSL transmitter-studio link

TTL transmitter-transmitter link

TIA transimpedance amplifier

LNA low noise amplifier
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NF noise figure

MZ Mach-Zehnder

BTS base transceiver station

E/O electric to optical

O/E optical to electric

W-COMA wideband code division multiple access
LTE long term evolution

C-RAN centralized-radio access network

MOF multi drop optical feeder

DSP digital signal processing

SCM sub-carrier multiplexing

RoF radio oyer fibre

DRoF digital radio over fibre

TX transmitter

RX receiver

DTTB digital terrestrial television broadcasting
4 Aldvantages and-disadvantages of RoF

Advantages of RoF are:

e |ow attenuation,

o |owcomplexity,

e |ower cost.

RoF is an analogue transmission system that allows radio frequency signals to be transmitted
and processed without being digitized. RF modulated optical carriers and signals can be
transmitted in optical fibre with very low propagation loss. By modulating and demodulating
the optical signals at the sending and receiving ends of the optical fibre, the optical fibre
operates as a low-loss, high-frequency analogue RF transmission medium. RoF technology is
more efficient, less complex, and less costly than conventional electronic systems, especially
at high microwave and millimetre wave frequencies.

Disadvantages of RoF are:

e dynamic range,

e intermodulation distortion,


https://iecnorm.com/api/?name=b96a65982a1c06ec62f9567515389ca2

IEC TR 63098-1:2017 © IEC 2017

e ch

romatic dispersion.

Basically, the RoF technology is an analogue transmission system and analogue modulation
is required. Therefore, the transmission issues that are serious in analogue communication
systems are present in RoF systems as well.

The dynamic range of a system is one of the practical issues of the system tolerance when
the received power varies. Generally, the dynamic range of RoF systems is limited by optical
device parameters such as relative intensity noise and shot noise.

The RoF link system inherently suffers from intermodulation distortions arising from the

nonli
ampli

compepnents. A large modulation index introduces more intermodulation. The systéem {

be de
optic

Mach
transf|

Noise
deper
bias d
modu
optim

5 P

5.1

Table

ier [LNA]) and optical (E/O converter: optical modulator, O/E converter: photodet

igned by considering the device features. In particular, adjusting of modulation
| power and gain are critical parameters for the optimization of the optical link des
Zehnder (MZ) modulator is suitable for broadband signal transmission; howeve
er curve of an MZ modulator is inherently nonlinear.

figure (NF), optical signal gain and second intermodulatien{distortions are st
dent on the bias condition of the MZ modulator and have trade-off relationships.
ontrol of an optical modulator is also a technical issue whenh a Mach-Zehnder int
ator is used. Fine-tuned integration of individual devices“and circuits is required
bl overall performance.

ractical applications

List of applications

noise
ector)
hould
ndex,
gn. A
r, the

ongly
btable
ensity
for an

systems. In recent years, RoF technology has been applied for the development of an g

multil

1 shows application examples using*RoF technology. RoF systems have been utilized
in mjfy fields such as broadcasting systems, mobile communication systems and r

teration systems and train communication systems.

Table 1 — Application examples

ilway
ircraft

Mo

bile communication
system

Broadcasting system

Airport system

Train communication
system

e Mo
under
e In-H
enhar
o Rer

See §

ile communication
ground servjee\system
uilding mebile
cement system

hote radio head

2

o Digital terrestrial

e Television
broadcasting

e Repeating system

e Microwave link (ENG)

See 5.3

e Multilateration
system

See 5.4

e Foreign object and
debris detection radar
system

fronthaul and backhay

Millimetre-wave

Key
ENG:

electronic news gathering

5.2

5.2.1

Mobile communication system

General

RoF systems have been used in mobile communications for an economical and speedy area
expansion and area construction in a covered space such as an underground shopping mall
and tunnels.
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5.2.2 Features

Features of RoF systems for mobile communications are based on the characteristics of
optical fibre, such as extremely wide transmission bandwidth and flexibility, very small
diameter and light weight. RoF is a flexible RF signal transmission system, so it can transmit
any kind of RF modulation format used by mobile telephony systems, such as W-CDMA
(wideband code division multiple access), LTE (long term evolution) and all RF signal
frequency bands.

5.2.3 System configuration

RoF systems are configured using small BTS (base transceiver station) including RF
modulators and demodulators, EO (electric to optical signal transformer) units, optieal|fibre,
OE (optical to electric signal transformer) units and antennas.

This dJocument suggests that the following systems should be further discussed“to apply RoF
technplogies to future mobile access networks including C-RAN (centralized-radio access
netwdrk):

a) wireless relay for in-building, underground, metro systems;

b) moving cell to support Gbps data transmission and high-speed mobility;

c) frgnthaul/backhaul.

Extension type MOF

High output MOF

P A
O3
mt@ Large-scale bullding
Large-scale butlding r:tﬂ E[t': Long distance MOF

(19
ﬁ Base unit ﬁ BTy ﬁ@ e —
Node bullding/atc. ™

€ Accessumt — Fiber optic cable ~ small-sczle bullding

t': optical extenglonunit ;ﬂ @

small-scale bullding small-scale bullding

IEC
Figure 1 — Usage Image of each Multi Drop Optical Feeder (MoF) [1]1

5.2.4 Specifications

Table 2 shows the example of specifications of the RoF system for in-building mobile systems.
Down link (base station to mobile terminal) signal quality is specified by the regulation.

1 Numbers in square brackets refer to the Bibliography.
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Table 2 — Specification of RoF links

Down link Up link

Frequency band 2 130 MHz to 2 150 MHz (3G) 1940 to 1 960 MHz (3G)
Number of RF carriers 3G: 4
RoF link gain 3G: 25dB 0dB
CNR 3G: 2 45 dB/4 MHz 3G: 240 dB/4 MHz
IM3 =-45 dBc =-56 dBc
Optical transmission 20 km maximum (See the extension type MOF and the large distance MOF in
Distafics Figure 1)

2 km maximum (See the high output MOF in Figure 1)
Opticpl fibre 1 310 nm zero dispersion SM fibre
Key
SM: |[single mode

5.3
5.3.1
RoF

broad
modu

Relay station for digital terrestrial TV
General
Eystems using the MZ modulator have been developed and put to practical |

casting relay applications. This system can be<{econstructed using a unique d
ator of Mach-Zehnder waveguide type with no-power supply, in which the inteng

the light signal to be transmitted from the receiving{to transmitting point facilities van

respo

hse to weak RF signal amplitude.

This qystem does not require electrical power at the receiving point and has the advan

of mu

adopt

terres|

5.3.2

1) A

ti-carrier waves long distance transmission through an optical fibre.

d as one of the separation ‘reception methods in the distribution network of
rial TV broadcasting in Japan [2].

ThereEore, transmitting and receiving-points can be easily separated and the system has

Features

Featu’[es of this system-are as follows:

electric pewer supply is unnecessary at the receiving point.

2) The light,modulated directly with an RF signal, is transmitted through an optical fibr

lo
3) M

v 10ss(0,3 dB/km).
Llfiplexing technology for radio signals is available.

se in
ptical
ity of
ies in

tages

been
digital

e with

4) The receiving point and the transmitting point are electrically isolated to realize high
immunity to lightning damage.

5.3.3

System configuration

Figure 2 shows the basic configuration of the system. This system is composed of a receiving

anten

na, a receiving unit, a transmitting unit and 3 single-mode optical fibres.

The system operates an AGC amplifier by optical powering. In this way, this system has
achieved high efficiency and a wide dynamic range without an electrical power supply at the
receiving point.
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UHF band
Transmission line
o &
2 (SMF)
DC
<— | Photonic power Laser diode
converter <+ A=1480nm band
AGC
amplifier
MZ-LN Optical Laser diode
modulator <+ A=1550nm_band
Non-modulated Iight
O/E
modulated light RA
LNA
Receiving point Transmitting point
Key
SMF: single mode fibre

5.3.4

Table
statio

5.4

5.4.1

Figure 2 — System configuration [2]

Specifications

3 shows the specifications of the RoF system for digital terrestrial television

ns [3].

Table 3 — Specifications of an RoF system

Item Specification
Frequency 470 — 770 MHz
Input Power Rating -47 dBm = 20 dBm/ch
Maximum -13 dBm
Impedance 50 Q
Output power Rating -40 dBm + 20 dBm/ch
Variable range +5 dBm
Impedance 50 Q

Frequency response

2 dBmp_p max

Transmission distance

3 km max

Noise figure

5.0 dBm max

Fiber used

Single mode

Operating temperature range

-20 - 60°C

Power stability

DC +48 V, 70 W max

Airport multilateration system

General

IEC TR 63098-1:2017 © IEC 2017

output

IEC

relay

Multilateration (MLAT), which is an aircraft surveillance system for airport surface taxiing, has
been installed at major airports for their expansion of air traffic capacity. MLAT receivers
detect RF signals transmitted by aircraft, and the aircraft positions are calculated using a
hyperbolic positioning method. However, multipath interference signal reflecting on structures
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such as terminal buildings and passenger boarding bridges sometimes degrades MLAT

perfor

mance.

Here an RoF system is used for an advanced MLAT system which has better interference
immunity in the multipath environment. The advanced MLAT system developed is called
"Optically Connected Passive Surveillance System (OCTPASS)" [4]. This system uses RoF for
RF signal convergence from all receiver stations, and has a superior ability for the positioning
of aircraft with small remote radio heads.

5.4.2 Features
Featuresofthis systemrare=as fottows:
1) bgtter immunity to multipath interference due to the microwave reflections on structures at
aifport apron or spot area;
2) simple configuration and compact size: cost of installation and maintenance’is kept low;
3) low power consumption receiver stations with optical power feeding; fieed for installation
of|electrical power supply is eliminated.
5.4.3 System configuration
Figur¢ 3 shows the configuration of the advanced MLAT system. This system is mainly
constfucted with a number of receiver units (including receiver stations, RoF connectiopn and
detecjor unit), a digital signal processing (DSP) unit and a target processing unit which
underfakes positioning calculations. Because all received signals are directly converged to
the DBP unit by using RoF connections, un-decodable/interference signals can be used for
positipning calculations. The calculated positionserror is less than 7,5 m at runway and
taxiway. This system optionally contains a transmitter unit also including an RoF conngction
which|emits interrogation signals and test signals for field monitoring.
TRF Receher Uni ) |_Otetcomnection |~ 7 ‘
RV N puise
| Receiver | _ L.l _ »
1090 MHz Station (RoF) —|\—h
----------------- (Reply Signal/ I P | Digital
! | Squitter Signal) |+ (Y . eeon Signal | ]
| Aircraft : 1 I L Slz:i::IErl:.:F) Lo el _:_’—. pyufl:istslng Tarst
! [ 1 1 — Detector Processing
| i ? 1 N Unit I Unit
; : -\l\_\ : ) Receiver [ .\;\__,-’u- . I I R I R -
! Mdde-S Transponder | | Station (RoF) . | ) Transmittdr !
| ’I s \: I I Contrel |
------------------ | _ e
1. 020 MHz I — Slz;::I:F:;F) [
{lnterrogator) I ________________! E@
1 090 MHz(Squitter Signal for Field Monitor)
AR T~ |
! Y I ! | |.
| || Transmitter ANAR Modulator
tation (D/AY Uit £ BoE I
|
8 Tt [omeoamenion | _ _ _ J
IEC

5.4.4

Table

Figure 3 — System configuration of the advanced MLAT
"OCTPASS"

Specifications

4 shows specifications of an RoF system for multilateration [5].
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Table 4 — Specifications of an RoF system for multilateration

Receiver unit Transmitter unit (optional)
Carrier frequency 1 090 MHz (BW = 14,5 MHz) 1 030 MHz (BW = 20 MHz)?
and bandwidth(BW) 1,090 MHz (BW = 14.5 MHz)P
Power -20 dBm to -80 dBm input 150 W P/A output
Signal duration 64 ps (short reply) 19,75 ps?
120 ps (long reply) 120 psb
Data block modulation Pulse position modulation Differential PSK?
Putse-posttiommodutation®
Pulse rise time 0,05 ps (min.) 0,05 ps (min.)
0,1 ys (max.) 0,1 pys (maxt)
Frocessing capacity 500 signals per second 600 interrogations per seconfl

a8 fof interrogation

for field monitor

xamples of standardization activities

Sypplement 55 to ITU-T G-series Recommendations provides general information on|radio
fiber (RoF) technologies and theirk applications in optical access networks

bTAP Expert Group on Seamless;Acecess communication Systems (SACS) publishled an
T report on characteristics and requirements of optical and electric components for
millimeter-wave Radio over Fibre systems (ASTAP/REPT3

T Report on Wired,and Wireless Seamless Connections using Millimeter-Wave Radio
er Fiber Technolpgy-for Resilient Access Networks (APT/ASTAP/REPT-11),

T Report on (Integration of Radio-over-Fiber with WDM PON for Seamless Agccess
bmmunication\System (APT/ASTAP/REPT-19),

T Report. on Radio-over-Fiber Relay Link for Indoor Communication System

T/Report on Fixed Wireless System in APT Region (APT/AWG/REP-65).

O ; ; cprinfor ), —Ope Base—Station
Architecture Initiative (OBSAI: http://www.obsai.com/) and open applicable standard
interface.



https://www.itu.int/itu-t/workprog/wp_item.aspx?isn=9799
http://www.aptsec.org/sites/default/files/Upload-files/ASTAP/Rept-3-R1-Millimeter-wave%20Radio%20on%20Fiber%20Systems.pdf
http://www.aptsec.org/sites/default/files/Upload-files/ASTAP/Rept-3-R1-Millimeter-wave%20Radio%20on%20Fiber%20Systems.pdf
http://www.cpri.info/
https://iecnorm.com/api/?name=b96a65982a1c06ec62f9567515389ca2
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Annex A
(informative)

Radio-over-fibre system in accordance with
spectral emission standards

A.1  General

Annex A specifies the radio over fibre system’s parameters in accordance with different

spectral emission standards of digital terrestrial television hmadr‘aqting (DTTR) defin

d by

ITU-R Recommendations.

A.2 | Reference model

The r¢ference model (see Figure A.1) comprises EO and OE modules that are connecte
transdgeiver or antenna, an optical network, and EO and OE modules that are connecte
transgeiver or antenna at another location. The configuration may/also include a rec
antenpa in place of a transceiver, such as in the case of a broadcast signal repeater.

Considerations for the target system are listed below.

e RgF systems including SCM systems that perfotm analogue optical modulati
simgle-channel or multiple-channel signals.

e DRoF transmission systems, in which a high-frequency modulated signal is converte
digital signal (analogue to digital conversion)for transmission and the digital output
Ok is then converted to analogue (digital to analogue conversion) are outsid
application of this document.

e Link configuration: the optical networks part can have any configuration.

d to a
d to a
eiving

bn of

d to a
of the
e the
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Up link
Example 1 Down link
-
B TX,RX
or Antenna
TX,RX \ /

or Anfenna EO module OE module

WDM fink

Example 2

IEC

Figure A.1 — RoF system reference model

A.3 | Equipment

A.3.1 General

The spectrum mask and) the unwanted emission are specified as the signal quality factprs to
be satisfied as hardware specifications. For the down link, the spectrum mask specified fin 5.1
should be satisfied\for each channel of a signal that is emitted into free-space. Concg¢rning
out-offband emiSsion and spurious emission, the regulations specified in 5.2 should be
satisfied.

A.3.2 Down link transmission signal

A.3.2.1 Spectrum mask

For the down link transmission signal, the break point specifications are listed in Table A.1
and the spectrum mask is shown in Figure A.2. In the DTTB system A, B, and C are defined in
ITU-R Recommendation BT.1306-5 and Psig is the average signal power per channel.

The equipment should satisfy the specifications at the terminal for connections to the antenna.
For the purpose of dealing with the DTTB systems and mobile communication together, the
offset frequencies from the centre frequency are represented by coefficients. The frequencies
in parentheses in Figure A.2 are frequencies applied to 6-MHz bandwidth DTTB systems A
and C as one example.


https://iecnorm.com/api/?name=b96a65982a1c06ec62f9567515389ca2
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For multiple adjacent channel signals, the spectral mask is applied at the break point on the
low frequency side of the lowest carrier wave and at the break point on the high frequency

side of the highest carrier wave.

—-17 =

Table A.1 — Transmission spectrum break points

Coefficients of offset frequencies from centre
frequency

Power spectral density [dB]

DTTB system A, C

DTTB system B

Pgg < 14 dBm |

14 dBm < P, < 20,4 dBm

+0,93

0,952 0

40953 10975 _20
1 1 27

+1,453 1,453 -30 |

-16 £)P5,

-10

Power spectral density (dB)

A.3.2[2

To prevent interference with other radio devices, filters that suppress unwanted emission in

-0,93 (2,79 MHz)

+0,93 (+2,79 MHz)

1,453
(-4,36 MHz)

Center
frequency I

1,453
(4,36 MHz)

P <14 dBm

P =20,4 dBm

-2 -1

1 2

Coefficient of offset frequencies

Figure A.2 — Spectrum mask

the relevant frequency bands are recommended.

IEC

Unwanted emission of the down link transmission signal

Equipment that radiates DTTB signals satisfy the specifications listed in Table A.2.
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Table A.2 — Unwanted emission specifications for DTTB

Item Specification
Spurious emission in the out-of-band domain 100 pW or less
Unwanted emission in the spurious domain 25 yW or less

NOTE 1

Spurious emission is an emission at a frequency or frequencies which are outside the necessary
bandwidth and the level of which can be reduced without affecting the corresponding transmission of
information. Spurious emissions include harmonic emissions, parasitic emissions, intermodulation products,
frequency conversion products, and single sideband phase noise, but exclude out-of-band emissions.

NOTE 2 Out-of-band emission is an emission in a frequency or frequencies immediately outside the necessary
bandwidth which results from the modulation process, but excluding spurious emission. The boundary between

the oy l‘Ui"llJclIIl.JI dllu‘ bpwiuua UIUIIICXEII ULLUTS dU a STSPdliatiull Ui- IL:)U ’\O UI’ i.iIU neLessdry ;JdIIUIW;U‘liI.
A.3.3 Physical specifications
A.3.3/1 Cabinet of equipment
There| are no particular specifications for the case dimensions, weight,(ipstallation methpd, or

mater

A.3.3

For h
imped
type

al properties, etc.
2 Electrical interface
igh-frequency input and output signals, coaxial cannectors that have charact

ance of 50 Q or 75 Q are recommended. For example, an N type (IEC 60169-14)
IEC 60169-15) or F type (IEC 60169-24) can~be selected according to the wi

devicg to be connected and the installation conditions:

A.3.3

There|
polish

A.3.4

A perf

3 Optical interface

eristic
SMA
reless

are no particular specifications for.the optical connector form, ferrule terminal slirface

, reflection attenuation, and minimir connector connection interval, etc.

Example of EO and OE performance

ormance example of EO and OE for use in an RoF system is presented in Table A\
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