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B 5. [Emerging] Technology Trends and Enablers

B 5.1 Technologies to use Al in communications

m 5.1.1 Al native new air interface

m 5.1.2 Al-Native radio network
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B 5.6.4 Wireless and optical technologies

B 5.5.3 Interference cancellation techniques

B 5.6 Technologies to enhance energy efficiency and low power
consumption

B 5.6.1 Zero-energy IoT Technologies
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B 6.5 Tera-Hertz (THz) communications
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B 6.5.2 THz transceiver technologies
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B 6.6 Visible light communication (Light communication as bearer
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B 6.7 Technologies to support ultra-high accuracy positioning

B 6.8 Interference cancellation techniques

B 6.13 Support for flexible channel bandwidth

B 6.9 Coverage and capacity extension and spectral efficiency improvement

B 6.9.1 Network coverage extension via the integration of non-terrestrial
networks (NTN)

m 6.9.1.1 HIBS

B 6.9.1.2 Drones communications
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B /. Technology enablers to enhance the radio network

B /.1 RAN slicing for Massive-Broadband URLLC RAN

B /.2 [Enhanced resiliency and QoS guarantees/Technologies to support
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B /.3 Stand-alone support of voice services
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B /.4.1 Coreless RAN

B /.4.2 New radio architecture to support new operation
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aggregation
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B /.5 [Technologies to support Digital Twin Network]

B /.5.1 Digital Twins for manufacturing

B /.5.2 Digital Twins for zero-hunger and agro-production sustainability

B /.5.3 Digital Replica

B /.6 Technologies for interconnection/[integration] with non-terrestrial
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B /.6.1 Network coverage extension via the integration of non-terrestrial
network (NTN)

m 7.6.1.1 HIBS

B /.6.1.2 Drones communications

W /.7 Support for ultra-dense radio deployments

B /.8 Technologies to enhance RAN infrastructure sharing
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B 1. Introduction

H 2. Scope

B 3. Related documents

m 4. Radio wave propagation in frequencies above 100 GHz

B 5. [Coverage and capability][Characteristics] of IMT in bands above 100
GHz

B 5.1 Outdoor-to-outdoor coverage and link budget

B 5.2 Outdoor-to-indoor coverage

m 5.3 Mobility

B 5.4 Impact of bandwidth

B 6. Enabling technologies toward IMT in frequencies above 100 GHz

B 6.1 Antenna technology

B 6.2 Semiconductor technology

B 6.3 Material technology
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B /. Deployment scenarios and architectures
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m /.3 Deployment architecture

B 8. Conclusions
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WORKING DOCUMENT TOWARDS A PRELIMINARY DRAFT NEW REPORT
ITU-R M.[IMT.FUTURE TECHNOLOGY TRENDS OF TERRESTRIAL IMT
SYSTEMS TOWARDS 2030 AND BEYOND)]

Editor’s note: THIS IS NOT A CONSESUS DOCUMENT, and it should be considered that all text
is in square brackets. Square brackets around numbers (e.g. [XXX]) indicate the referenced input
document to WP 5D #38.

1t is also noted that some content in this document may be out of scope of this report and could be
considered for preliminary draft new Recommendation ITU-R M.[IMT.VISION 2030 AND
BEYOND]. This will be discussed at WP 5D #40.

1 Introduction
[845] it is proposed to Add a paragraph on IMT-2020, which is currently not explained.
[610]

International Mobile Telecommunications (IMT) systems are mobile broadband systems including
both IMT-2000, IMT-Advanced and IMT-2020.

IMT-2000 provides access by means of one or more radio links to a wide range of telecommunications
services supported by the fixed telecommunications networks (e.g. PSTN/Internet) and other services
specific to mobile users. Since the year 2000, IMT-2000 has been continuously enhanced, and
Recommendation ITU-R M.1457 providing the detailed radio interface specifications of IMT-2000,
has been updated accordingly. Some new features and technologies were introduced to IMT-2000
which enhanced its capabilities.

No change

[811]

Attention: The information contained in this document is temporary in nature and does not necessarily represent material that has been agreed by the
group concerned. Since the material may be subject to revision during the meeting, caution should be exercised in using the document for the
development of any further contribution on the subject.
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5.4.2 [“Radio on THz”] ["Radio on THz" Technology Applied for Short-Distance
Communications]

In the subjected technology, a UE is connected to its peripheral devices by using terahertz broadband
radio, while the peripheral devices receive/transmit data signal in THz band radio with UE and also
receive/transmit data signal in the different (lower) frequencies connecting to BSs (operated in,e.g.,
the millimeter wave bands and the sub-6 gigahertz band) and then connect to the APs located in BS.
Here the peripheral devices play a role to mediate between a UE and BS with AP.

Generally, the terahertz radio has been investigated for use in fixed and long-range radio applications
such as wireless backhaul. However, it is expected that the terahertz radio application could also be
disseminated in the form of these short-range use cases.

In the IMT for 2030 and beyond networks, UEs themselves will also need to evolve to meet individual
users’ high-communications performance demands. For example, while UEs have gradually evolved
in terms of weight and shape, their capabilities as radio devices have not significantly changed since
mobile phones first appeared 40 years ago.

In achieving the exchange of information with the quality and quantity high enough to meet individual
users’ diverse demands, UEs present significant limitations in terms of their size, which limits the
number of integrated antennae and their maximum transmission power. It is not practical to increase
the size of UEs to alleviate constraints such as the number of antennae, and the performance of uplink
communication from UEs to BSs is vastly inferior to downlink communications from BSs.

Therefore, we introduce the cooperation technique between various peripheral devices that
communicate with UEs. Specifically, through the cooperation, it would be possible to solve issues
arising from the constraints caused by a single user device, such as power transmission and the
number of integrated antennae.

For examples, peripheral devices around UEs, such as PCs, watches, glasses (smart glasses), or self-
driving cars, can become wireless devices and cooperate with one another, making it possible to
overcome transmission power constraints in a single user terminal, and to virtually overcome
limitations in the number of antennae. When riding in a car with a UE, the antenna on the car can also
be used virtually as the UE’s antenna to improve communications performance.

Here, communication between a UE and its peripheral devices requires a short-range but extremely
wideband signal transmission. Since the capabilities required for wireless signal processing are
limited in small devices such as watches and glasses, complex wireless signal processing should be
avoided in such devices. Therefore, it is expected that the technology mentioned at the beginning will
be introduced.

No change
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[811]

5.5.2 Technology for further broader frequency domain and advancement of frequency
utilization

5G NR supports the frequency bands up to 52.6 GHz, and the possibility of extending its support to
about 90 GHz is being studied for future releases. In addition, one administration recommends that
higher frequency bands, such as 95 GHz to 3 THz!, be studied for IMT for 2030 and beyond.

In the higher frequency spectrum from the "millimeter waves" to "terahertz waves,” it is possible to
use a drastically wider bandwidth compared to IMT-2020. For this reason, studies have started on the
possibility of achieving “extreme high data rate and high capacity" communication exceeding 100
Gbps. At present, "radio waves" up to about 300 GHz are considered to be within the scope of IMT
for 2030 and beyond. However, "terahertz waves" have a characteristic to travel through a straight
path than "millimeter waves" and cannot propagate for a long distance. In order to overcome these
issues, it is necessary to carry out technical studies on terahertz waves to clarify their radio
propagation characteristics and establish their propagation model and high-precision propagation
simulation technique, as well as to study how to utilize terahertz waves based on the New Network
Topology mentioned above.

For example, as for device technology, it is necessary to realize a digital signal processing circuit able
to support further wider bandwidth, DAC (Digital to Analog Converter) and ADC (Analog to Digital
Converter) at low cost and low power consumption. In addition, antennas, filters, amplifiers, mixers
and local oscillators that operate in high frequency bands must be developed so as to be compatible
with Massive MIMO’s multiple antenna elements. RF (Radio Frequency) circuits must be enhanced
for higher performance and higher integration in high frequency bands exceeding 100 GHz. As
semiconductor devices, they must be manufactured with a certain level of precision and cost
applicable to actual commercial services. As the wiring loss will be larger in those high frequency
bands, the composition of chips and circuits, and implementation method for connecting antennas are
also major challenges. A research theme would be how to achieve optimization of both the pursuit of
performance of the device itself and the improvement of performance of the device by digital signal
processing, factoring in the evolution of future semiconductor manufacturing technology. Deciding
whether to adopt chemical compound-based or silicon-based semiconductor will still be an issue in
5G evolution and IMT for 2030 and beyond. When it comes to utilizing those semiconductor devices
for terminals, how to achieve minitualization, low power consumption and high heat dissipation also
needs to be resolved.

The radio access technologies in consideration of such high frequency bands as millimeter waves"
and the current bands identified for IMT are different directions of development, but have common
technical issues in the sense that this is the area where the coverage and power efficiency will become
more important than the spectrum efficiency. In this area, single-carrier signal waveform becomes
more dominant over OFDM as a radio technology. As we apply radio technologies including IAB to
a wider range of areas, the importance of power-efficient radio technology such as single carrier may
increase.

In addition, as we add new frequency bands such as millimeter and terahertz waves in addition to the
existing frequency bands, we will have to utilize much wider frequency bands than ones in the past.
This may necessitate consideration in a lot of related technological fields to achieve optimized
selection of bands for different applications, reexamine inter-cell frequency reuse methods, upgrade
uplink/downlink duplexing methods and review spectrum utilization methods in low frequency

I https://docs.fcc.gov/public/attachments/DOC-356588A1.pdf
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bands. In IMT-2020, not only millimeter wave bands but also sub 6 GHz (e.g. 3.7/4.5 GHz) bands
are important, and this will be also the case toward IMT for 2030 and beyond. It will be important to
explore new frequency bands and improve performance in millimeter-wave and lower frequency
bands, because such efforts will lead to improved user experience everywhere and also to stronger
motivation for introducing IMT for 2030 and beyond for mobile carriers. It is also necessary to
reexamine the possibility of newly introducing technologies that have not been achieved prior to or
for 5G, because they may also contribute to improving the spectrum efficiency of the existing
frequency bands and expanding the scope of new use cases.

[811]
[5.6.4 Wireless and optical technologies]

5.5.3 Interference cancellation techniques (self-interference, inter beam interference
etc.)

No change

5.7.3 [Supporting real-time communications [and services]|] [Technologies to natively

support real-time communications]

No change

[811]
[5.9.7 [System platform and application] System an platform application]

5.8 Technologies to enhance trustworthiness

No change

[811]
5.8.3 Security, resilience, and trustworthiness

[Editor’s note: new title proposal, no input text.]

6 Technologies to enhance the radio interface

[Editors’ note: general introduction of more advanced radio interface, including background,
general trends, performance targets etc.]
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No change

6.2 Advanced Antenna Technologies/ Advanced/Extreme MIMO

[Editor note: This section before the sub-sections includes the definition, characterise and the
functions of [E-MIMO], the new types of antenna array, propagation channels limitation, and some
technique details which provide e.g. the right balance between run-time complexity, ease of real-
time implementation and optimality in performance, including CSI, beam forming, etc. The
following are suggested contents in order to cover inputs. Those provide a basis of [E-MIMO]
followed by specific enhancements in 3 sub-sections. No change to any input texts yet now.]

No change

[subsection to move: 6.9.1 Network coverage extension via the integration of non-terrestrial
networks (NTN)]

[Editor’s note: According to the agreement during the meeting, contents in this subsection will be
moved to Section 7]

[subsection to move: 6.11 Transmission techniques]

No change

7.4.3 Network architecture to support RAN nodes cooperation and aggregation

[811][873]

With the introduction of new services, applications and scenarios, RAN nodes including gNBs and
UEs should work together to satisfy the QoS requirement of a specific service, such as Holographic
Communication service; or improve system performance in specific scenario, such as multiple
devices in proximity belonging to one user.

For Holographic service, different profiles could be presented by different nodes, especially in large
scale activity. The end points could be gNB(s) and/or UE(s). And different flows belonging to one
holographic service should be transmitted to corresponding end points via separate interfaces
including wired and wireless interface such as Uu and sidelink. In this architecture, the functions and
relationships of RAN nodes should be redefined and remodelled, such as introducing L2 protocol
architecture for multiple nodes cooperation. More detailed, RAN procedures such as access control
containing participating node(s), system information, paging, and mobility should be studied
considering multiple participated RAN nodes. In user plane, QoS satisfaction for coherent flows of
specific service(s)/application(s) which could be transmitted/ received in multiple terminals should
be studied, such as synchronization among the coherent flows. With the cooperation among gNBs
and UEs, the new upcoming holographic service can be served in communication system practically.

For the scenario that a user owns multiple devices, UEs can be cooperated in RAN higher layer or
physical layer. Service continuity should be guaranteed in different terminals. Thinner protocol stack
and diversified controlling mechanism over air interface are applicable. Other technologies for UE
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cooperation/aggregation include security for a group of UEs, connection control for the UE group,
capability coordination and etc. With UE cooperation/aggregation, adaptive network deployment can
be realized by adding/deleting UEs in a UE group dynamically while keeping service continuity;
uplink transmission can be enhanced to improve system performance.

[811]

7.4.4 User-centric architecture

In today’s mobile networks, users are under the full control of the network. User-centric network
architecture is a native architecture that empowers the capabilities to define, configure and control
the network functions related with each individual user depending on its services subscribed.
Different from today’s centric network functions/architecture, with the user-centric architecture, each
user will have a dedicated virtual network which integrates all functions needed for the services of
this specific user.

No change

No change

7.9 New radio network topology
(Editor’s Notes: No text is proposed for “New radio network topology — currently at Section 7.9.)
[811]

7.10 Network coverage extension via the integration of non-terrestrial networks
[811]
7.10.1 HIBS

[editor’s note: the following texts are definition on HIBs]

HIBS (High altitude platform station as IMT base stations) is an IMT base station located on a
platform that flies and stays in the stratosphere at an altitude of about 20 km. The stratosphere is a
layer of the atmosphere far above the clouds, unaffected by rain or snow, and less affected by air
currents. These characteristics enable the flight of a stratospheric platform to be steadier as compared
to flight in other layers of the atmosphere.

[editor’s note: the following texts are Advantage of HIBs, including coverage, robustness, universal
terminal]

Since HIBS operates at an altitude much closer to the ground than satellites, it can provide services
with the same latency as terrestrial mobile networks, among other features. The advantages of HIBS
are as follows:

— A single HIBS can cover a service area radius of up to 100 km, making it more efficient
than ground base stations in providing wide area coverage.
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— Unlike mobile satellite communications, which require dedicated terminals, normal
mobile phones (smartphones, etc.) can be used without modification.

— Robust and resilient network that is not affected by power outages or collapses due to
natural disasters (earthquakes, tsunamis, etc.) can be deployed.

— Mobile communications can be provided in the sky (for flying cars, drones, etc.) and at
sea (for ships, etc.), which are difficult to be covered by ground-based base stations.

[editor’s note: the following texts are Advantage and disadvantage of airplane type and airship type
HIBS platforms, from the perspective not only from communications, but also broader engineering
deployment issue, battery issue, material issues.]

There are two types of HIBS platforms, airplane type and airship type (including balloons), and
each type has its own advantages and disadvantages.

Airplane type has the strength of high operability during flight. In particular, there are many
companies that are developing small and medium-sized airplanes because of their ease of operation.
On the other hand, larger airplanes require a high level of safety, that increases the difficulty of
development. However, since the solar panels attached to the wings are relatively larger than those
of the small and medium types and generate more electricity, they can fly faster to the destination and
supply more power to the communication payloads and sensors mounted on the aircraft.

Airship type can generate a large amounts of energy due to their abundant buoyancy and expansive
light-collecting area on the sphere. However, in terms of fixed-point flight performance, airships are
inferior to airplanes because they generate more air resistance. Therefore, they require measures such
as auxiliary propulsion system for operation.

It is no exaggeration to say that the advancement of HIBS depends on improving the performance of
batteries and solar panels. The significant increase in battery capacity and solar panel power-
generation efficiency in recent years has made it possible to fly for long periods in the stratosphere.
It can be said that the performance of batteries and solar panels is expected to continue to improve in
the future, and thus HIBS is guaranteed to make further progress and become an essential
infrastructure for humankind.

7.10.2 Drones communications

[editor’s note: With respect to radio network architecture issue, may be more suitable to be moved
to “7.12 Technologies for interconnection/[integration] with non-terrestrial networks” |

Similar to the concept of HIBS, “Drones communications” use stations installed on the drones. As a
prompter solution, the related technologies enabling drones communications can include flexible
network architecture, intelligent radio network planning, and ubiquitous backhaul solution which
need to be studied.

8 Technology enablers for terminal technologies
8.1 Battery and charging technologies
No change
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5. Technology trends
5.1 Observations of technology trends towards Beyond 5G
5.1.1 Market trends
5.1.2 Deployment aspect
5.1.3 Technical aspect of radio spectrum [>X For further consideration ]

5.2 Technical drivers and enablers

5.2.1 System platform and application
5.2.1.1 Platform technologies
5.2.1.2 Application technologies

5.2.2 Security, resilience and trustworthiness
5.2.2.1 Technologies to enhance security / privacy
5.2.2.2 Technologies for native trustworthiness

5.2.3 Energy efficiency enhancement
5.2.3.1 Technologies to enhance energy efficiency

(as of Oct. 26)
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5.2.4 Network coverage extension via non-terrestrial networks(NTN)
5.2.4.1 High Altitude Platform Station(HAPS)
5.2.4.2 Satellite communications
5.2.4.3 Drones communications
5.2.5 Network architecture
5.2.5.1 Network architecture
5.2.5.1(1) Network AI architecture
5.2.5.1(2) User-centric architecture
5.2.5.2 Network control/management
5.2.5.2(1) Application-aware Intelligent Control

(as of Oct. 29)
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5.2.6 Wireless and optical

5.2.6.1 New radio network topology

5.2.6.2 Technology for wider bandwidth and advancement of frequency
utilization

5.2.6.3 Further advancement of RAT/air interface

5.2.6.4 Technology to support extreme ultra-reliable and low latency
communications

5.2.6.5 Technology to enhance enerqgy efficiency and low power consumption

5.2.6.6 Integrated sensing & communications and high-precision positioning

5.2.6.7 Management of radio access/core network and other wireless systems

5.2.6.8 Technology for native AI based communication

5.2.6.9 Optical communication technology

5.2.6.10 Radio over fiber

5.2.6.11 Optical wireless and acoustic communications

(as of Oct. 29)
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5. Technology trends
5.1 Observations of technology trends towards Beyond 5G
07-2 BB 7 (BdfifEZEIEER) . pdf 2021/9/27 15:28 3.4MB
210928 B5G_WPSC_TECH-items.pdf 2021/9/27 16:02 2.9MB
5.2 Technical drivers and enablers
5.2.1 System platform and application
5.2.2 Security, resilience and trustworthiness
B5Gwhite-paper-Huawei-20211020-native-trustworthiness-revl.docx 2021/10/29 12:08 32.9KB
Confidential computing_pal_20211115.docx 2021/11/15 15:36 31.4KB
5.2.3 Energy efficiency enhancement
5.2.4 Network coverage extension via non-terrestrial networks(NTN)
B5G_5.2.4 Network coverage extension via NTN_20211026.docx 2021/10/26 13:46181.5KB
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5.2.6 Wireless and optical
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5.2.6.1 New radio network topology
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(m. 5.2.1 System platform and application(s)

'+ Features and Strengths: ($E. #d)
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. Role to Play: (RETASEE (MIBENTLZHANLRNS) )

' Society 5.0TIZIEaNTWBCPSAERE . Beyond SGOMBEA>TSICE DS, FIBEOZELR-—IIET 300
B-ERZFHL TN (ROTSHDBEA> TS (CAHHET D)

- Description of Technology: (ifiD#&E (BXfiDZALLTD) ) |
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« 5.2.1 System Platform and application
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- Value Provided: (127 3if#)
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'+ Role to Play: (RETAZEE (BFSNTVIHENREEE) )
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Description of Technology: (¥:liDz=1*E (BiiDzRBELTD) )

o tFaVFT1- T3/ —EEE : Trust model for NW, secure and privacy-based NW infrastructure,
hardware security, confidential computing, -

- AIBSETF1UFT 347 : Al assisted (autonomous) security, Security for AI/ML, Security for Al
based NW attacks

- BES{LIAMT : Post-quantum cryptography, Quantum Key Distribution, -
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5.2.6.1 New radio network topology

New radio network topologyTld. ZERIICHOBIECESINZHOEMF 7> 7110, BitFEEimARO/M(SEREIN
e it rhikEs 2 E L. MIZ T, iR ELEEICIDIRIER (SRR DT > 7 HEZIEMNEE B ET. HJATIARS R VE
EUERB=BELHNLYSHLEEZEIRT 3,

5.2.6.2 Technology for wider bandwidth and advancement of frequency utilization
SUEHSTINIVYIRICNI TOEREIEET Tld. REER(CAVEIREFEIENFIATES. UL, 7INLYIRIEZUR
INESBICERDEEMENTED. IBNTRISKRBDEREN D DI TINVYIRICH T DE R GIIFIE DR, Gk
ETINDIEE, SRBRELIS 1L -3 FEOMILCINA T, T/ A AMOERENVNEICRD, £z, REIIR(RIS)
Rtz AWEh/\Ly2AhsR. Spectrum sharing. KB E OF I FEDBARET FOIRL VL EIREF AT EE
E13do

5.2.6.3 Further advancement of RAT/air interface

BRI _E DFEERE(CTUL T DIeHDES RAAUE, ZEREFR={LiT. SVVEREGECHBIT AL FEImES LU
BT 7REIBRREDINTA=AETL — MBIE(CBE T RIAFLDB LU DI DOVWTIINS, EEIEMIMO. BERY> T8
(3, BEEE AT AICBIIZERIGEZIRE T AROIRINF - EZIERITIHOEERFM THO., £le. AIN—
ADEHRAA—=TI1—A L. AT LOBEREMALZESIET LR BIRGIROIRANKIBICEEN T ALORIRIRET
OO CE T CHEEEUEEBHEENIEY —ERZIRE T B IHDF—(CRBEEZBND.
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5.2.6.4 Technology to support extreme ultra-reliable and low latency communlcatlons

& /- P ERBZIEEBECICUR. BHOREAFEZEIR (FrU7EREETOMAERBEIRR. BULIFREHE
OVINDBEEEHRD) . AN\ —-T4ZhIRECHNT UL LD D1 ATIT1TRY - EAZEE (:%E?é(;(at

BT EUIE2E (End to End) TORELEMENEETHD. URLLCOILERFAMICED. EEERFZERREEAEZ

SEAAULDD. E2ET1ImsU FEE DBRIEZEZFEIR TS, MIZX T, 5GICXLTESEICLANIOEMETEE (HI:

99.99999%) %Z=EIRI D, FFEMEEHEARAMICE. I -V -ImRkZ2ZH T/ — NIRFRETZEEL. BEDBRIR

JOVIAF— L2171,

5.2.6.5 Technology to enhance energy efficiency and low power consumption

FE - B IRE) - BRERSZOIXRIINF —%EBHICEHT BEnergy harvesting#iite. /\wF—-&ERAURWTEEFDE
SZIXZE(CAHVBSAMbient Backscatten@ ST, @EE(CALESINEMB/ISOEIRIGERINEZERALD
D, 5GLIERUTEIN—BOENZNRDME LHEEEENLZEIRIT 5.
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5.2.6.6 Integrated sensing & communications and high-precision positioning
(1) Integrated sensing and communications

>3 ) LBEEEDRE(E. BRI, \—ROI7OHANSESUIBEEDHAE. JONIIZASE
HAZET. EBIEVGHASDENSTEHEICEDINAVBRINILOIRRETECNES. Bl HHEOF
WERBIOBREZ 1L VRITOBIREB XIS RIEEENH D,

(2) Wireless Space-Time Synchronization for high-precision positioning

IR ORFZE B EIHA IS XRE S (CHITRIFEIEZE M OHEE ZHROERE(CFHMERESRV, ERIGELEZE JFPOIEE T
TR, BRI AIEZIIA— NVEAOBE TEHHIL. RiFthChdtkzzs(CBIEI R EIOYVIZEUIBE TE
Ry e e @) CI - A

5.2.6.7 Management of radio access/core network and other wireless systems

Integration of various wireless technologies : ENBEELII DR B EIRZzZENBELMSUBIEIT D11,
1-H0-—-APBESEBORNICLNEENBEUN OEIREEZEMVEPI CERL. BRAERERZEMERA
3_50

Core network management: KE=/LOIHEEDBEIRI A ZRERFICFIHT BN Fya @E i,
B Z iz et I I DinRAIE EIE DRI R LHEAMTRE,
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5.2.6.8 Technology for native AI based communication

v ALICERFNBIRIDIRE (PHY ) EXT (777X fEHE(MAC): SERHIE ez I 2:8EDYIEE(PHY)EX
TAT7 7R HIEE(MAC)ICLOT ., FIEBE/SA—ADEELVEHT. WBEFrRIVOMEIL. 7> T HisRE0H]
H-BRE. o2 I UBRHERENTIREE BB,

v ALK BHIRNRBETO NI ESTFU T BFIBBOFIBRERICRHMEUIL IV A > —J1— AR IBEZE
I 2N MBETONILESTFUST

v v ) B EHERICIANDSE2E(end-to-end ) DRIFIEE : MEROBHRFMASmEDOIER(CAAN B BRI DImX%EE
IR 9 2AIZ{E>IFIARE2E (end-to-end) @{E.

5.2.6.9 Optical communication technology

B5GIcAI TEMEE bMESDSNDEIRBERITZZ X312, JEBRERMOEEILEEETHD. YILFI7 T4\
ZEUHETDT74 )\ FEAOFERE. BEREDOERDIER{EZEIR I 2RI AICBERMICHINIZ T, SEERSHIMIC
IDFEENDEBEENDIEBERYNI-VZEIRT S,
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« 5.2.6.10 Radio over Fiber
Radio over Fiberffily : HEIRMESOER - ERAUEZENFTITL, B/\/IILJ0> MRV XFET(HERES KR
Zas isTIEI74M )\UmEx 9 2L
» IFOF(IF over Fiber)#fii : HiRESZ1chd MmiXEd, FREME7> 7T EITOBIRMESZEIREE TS
BL, EMNRICAKFEBRESZIRIXT DIl
« 5.2.6.11 Optical wireless and acoustic communications
v MIMOYRE D ENIRMIFOZ Fr > RIUXCINZ . BBE—JEROFEEHIEIE DD DL FIE L i za
v IEEICH VT, BEIFOOFDMEIOB 2 FIRZRITRCL DD, YOREDFIH(CEUIZOFDME ST Z1&5T .
v BiEORIBUCEEDISOXRZEME DImX I REE Al DIRET
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