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1.   Introduction

The transition to digital terrestrial broadcasting was 
completed in Japan in the summer of 20�2, and as 
20�3 got underway, the term 4K/8K suddenly became 
popular as a reflection of the desire to achieve a level 
of resolution and picture quality far beyond that of 
high-definition (HD) images currently in use in ter-
restrial television (TV) broadcasts. In addition, busi-
ness possibilities using 4K/8K ultra-high-definition 
video began to expand amid expectations that Tokyo’s 
successful bid for the 2020 Summer Olympics would 
increase the demand for high-presence video and 
accelerate the spread of 4K TV to homes. The NTT 
laboratories have long been active in the research and 
development (R&D) of technologies for 4K/8K com-
munications and broadcasting, and today, their efforts 
toward providing full-scale 4K/8K services are gath-
ering momentum.

In July 20�2, NTT Network Innovation Laborato-
ries conducted a joint experiment with NHK on the 

delivery of Super Hi-Vision 8K video of major sport-
ing events for public viewing [�]. This video was 
transmitted between London and Japan over a shared 
Internet protocol (IP) network making use of high-
speed error correction technology based on low-den-
sity generator matrix (LDGM) code. Meanwhile, 
NTT Media Intelligence Laboratories, as a long-time 
promoter of H.265/MPEG-H, also known as HEVC 
(High Efficiency Video Coding) as an international 
standard, announced in July 20�3 the development of 
an HEVC-compliant software encoding engine with 
the world’s best video compression performance. 
Then, in August of the same year, NTT Advanced 
Technology began domestic and overseas sales of the 
world’s first HEVC software codec development kit, 
called HEVC-�000-SDK [2]. Studies and trials of 4K 
video delivery have also been quite active within the 
NTT Group, which seeks to get an early jump on the 
commercialization of 4K/8K and the development of 
peripheral business ventures. For example, NTT 
WEST held the world’s first 4K video Internet-delivery 
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trial to a set-top box (STB) at IMC (Interop Media 
Convergence) TOKYO 20�3 in June 20�3. In this 
trial, HEVC-compressed 4K video content was 
streamed to an NTT WEST STB over the Internet, 
thereby demonstrating the feasibility of 4K TV for 
home use [3]. The delivery of 4K video was also dem-
onstrated at NTT GROUP COLLECTION 20�3 held 
in October 20�3.

In addition to the above, NTT Plala has announced 
plans to hold a 4K trial with the HIKARI TV video 
service in the fourth quarter of fiscal year (FY) 20�3 
and to conduct a trial delivery of a 4K video-on-
demand (VOD) service in the first quarter of FY20�4 
ahead of actual IP broadcasts. The company is also 
collaborating with the Shitamachi Bobsleigh Net-
work Project Promotion Committee on the produc-
tion of 4K-video content for this project. 

2.   Overseas trends in 4K/8K broadcasting 

Efforts toward achieving 4K/8K broadcasting are 
not limited to Japan; there has been quite a lot of 
activity throughout the world since 20�2. In France, 
the 4EVER project got underway in 20�2 as a three-
year project to advance R&D in the field of HEVC 
and ultra-high-definition TV (UHDTV). As part of 
this project, relay broadcasts of the French Open ten-
nis tournament in 4K UHD format were conducted 
for public viewing using 4K displays in June 20�3. In 
Korea too, 4K trial broadcasts were held in October 
20�2 by five leading cable broadcasters.

3.   Trends toward 4K/8K broadcasting  
at NexTV-F

In Japan, the Next Generation Television & Broad-
casting Promotion Forum (NexTV-F) was founded by 
NTT, NHK, Sky Perfect JSAT, and Sony in June 20�3 
with the aim of achieving early deployment of next-
generation broadcast services involving 4K/8K 
broadcasting and smart TVs [4]. A total of 2� Japa-
nese companies consisting of broadcasters, telecom-
munications carriers, equipment manufacturers, and 
advertising agencies made up NexTV-F at the time of 
its founding. In more detail, the objective of NexTV-F 
is to upgrade broadcast services toward 4K/8K broad-
casting through a variety of activities ranging from 
the study of transmit/receive provisions and specifi-
cations and the preparation of broadcast systems, to 
content production, encoder development, testing, 
and holding of trial broadcasts. Plans are being made 
to broadcast various types of sports events as mile-

stones using as a guide the roadmap prepared at the 
end of May 20�3 by the Study Group on Upgrading 
of Broadcasting Services at the Ministry of Internal 
Affairs and Communications. For example, NexTV-F 
is planning to construct an environment for holding 
trial broadcasts in 20�4, the year of the Brazilian 
World Cup, so that viewers interested in next-genera-
tion broadcasting can experience 4K broadcasts. 
Similarly, in 20�6, the year of the Rio de Janeiro 
Summer Olympics, NexTV-F is planning to construct 
an environment for holding 8K trial broadcasts in 
addition to launching 4K broadcast services, and in 
2020, the year of the Tokyo Summer Olympics, it is 
planning to launch 8K broadcast services. As one of 
the founding companies of NexTV-F, NTT has been 
promoting studies on specifications for real-time 
compression encoding in 4K broadcasts and collabo-
rating with Japanese manufacturers in developing 
hardware-encoding large-scale integrated circuits 
(LSIs) compliant with HEVC next-generation encod-
ing technology.

4.   R&D policies toward 
ultra-high-presence services

NTT has a future vision of ultra-high-presence ser-
vices and therefore aims to create an enriching and 
rewarding user environment by providing a user 
experience that combines high-definition video, 
high-presence audio, and diverse human sensations. 
Various elements will be needed to achieve this, 
including HD video, free viewpoint video, high-pres-
ence audio (ambient sound, free listening point), and 
communication of the five human senses. Among 
these, the NTT Group sees the development of ser-
vices using HD video as the starting point in provid-
ing ultra-high-presence services and becoming the 
world leader in this field (Fig. 1).

With a view to 2020 and beyond, NTT laboratories 
are researching and developing technologies toward 
the creation of HD-video business in the three areas 
described below (Fig. 2).

(�)  Smart TV services combining communications 
and broadcasting

The market surrounding high-definition video link-
ing 4K broadcasting and Smart TV is expected to 
expand rapidly both inside and outside Japan. The 
aim here is to provide HD video services in a life-
style-friendly format for a wide range of people from 
mass users to enterprise users.

Our first step will be to simultaneously achieve 4K 
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delivery and 4K retransmission services over optical 
fiber. This will be achieved by holding technical trials 
led by the NTT Group in accordance with the 4K/8K 
broadcasting roadmap established by NexTV-F as 
well as by developing the world’s first HEVC hard-
ware encoder and developing video transmission 
technologies. Furthermore, we will conduct studies 
on the application of 4K technologies to smart TV 
and the creation of HD smart TV content. In Japan, 
the smart TV market is expected to reach about 3 mil-
lion units (2,080,000 TVs and 860,000 STBs)—or 
about 5% of all TVs in Japan—by 20�7 [5], while in 
the 4K TV world market, the number of units shipped 
is expected to increase dramatically from 500,000 
units in 20�3 to 7,250,000 units in 20�6 [7]. In such 
a business environment, we can expect the expansion 
of high-level, compelling services such as FLET’S 
TV and HIKARI TV based on 4K HD video to go 
hand in hand with getting users to enjoy the great 
advantages that optical circuits can offer.

At the same time, the market for live video delivery 
services as an enterprise application in Japan is pre-
dicted to grow rapidly from 640 million yen in 

FY20�0 to 744.2 billion yen in FY2020 [7], and with 
the coming of the Tokyo Olympics, the expected 
growth in live video delivery services for public 
viewing and other mass-user applications is expected 
to stimulate the market in Japan for HD video.

(2) Video content transmission services
4K/8K broadcasting must be made to be economi-

cally feasible by compressing the bandwidth of video 
content. In this regard, we are developing an HEVC 
hardware encoder for achieving low-delay, high-
quality video transmission [8]. Using this encoder in 
video transmission equipment developed by the NTT 
Group will make it possible to provide HD video 
transmission services for transmitting and receiving 
large volumes of HD video data in real time. In this 
way, we aim to increase the number of network users 
making use of video relays and other facilities and 
thereby expand the market. 

(3) HD video usage services
Needless to say, we can expect to see various appli-

cations using 4K/8K HD video in the medical-care, 

Fig. 1.   Future vision of ultra-high-presence services.
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education, and content-production industries, and the 
expansion of the HD solutions business can be antici-
pated. In particular, it is our desire at NTT to create 
novel services using HD video such as video trans-
mission for remote medical care, remote classes, and 
efficient, cloud-based video production. In this way, 
we hope to improve medical care as well as the social 
environment and welfare of the people through the 
use of high-presence video.

5.   Issues and technologies surrounding 
the provision of 4K/8K services

Achieving a low transmission bandwidth by reduc-
ing network load and shortening the delay in real-
time transmission are two issues that must be 
addressed if a variety of 4K/8K services are to be 
provided. There is also a need for technologies that 
can facilitate the provision of high-level, compelling 
services that include the transmission of HD video. 
NTT laboratories are making a concerted effort to 
resolve these issues by conducting R&D in a variety 
of fields (Fig. 3).

5.1    Activities at NTT Media Intelligence Labora-
tories 

NTT Media Intelligence Laboratories is involved in 

Fig. 2.   Concept of HD video services.
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a wide range of 4K/8K activities. These include the 
standardization of HEVC next-generation encoding 
technology as a key component in lowering transmis-
sion bandwidth by reducing network load, the devel-
opment of a software encoding engine and encoding 
LSI, and R&D of high-presence-video viewing tech-
nology. The HEVC standard achieves a compression 
rate that is generally twice that of the existing H.264/
MPEG-4 AVC (Advanced Video Coding) (also called 
H.264) video compression standard. This means that 
it can keep the transmission bandwidth within 30 
Mbit/s even for 4K video and can enable 4K-based 
communications on the existing NGN (Next-Genera-
tion Network).

To provide video delivery services such as 4K VOD 
(video on demand), it must be possible to set optimal 
compression parameters depending on the type of 
content being delivered. This can be achieved by 
applying a software encoding engine using HEVC [9].

However, high-presence-video transmission ser-
vices for live video relays, public viewing, and other 
real-time applications require real-time encoding and 
transmission, which can be achieved through the use 
of real-time video transmission equipment using an 
HEVC LSI.

There will also be a need for innovative technolo-
gies such as interactive panoramic video so that high-
presence-video services can help make ever-changing 
individual lifestyles even more enjoyable and inter-
esting [�0].

5.2    Activities at NTT Network Innovation Labo-
ratories

NTT Network Innovation Laboratories is engaged 
in the R&D of high-reliability IP transmission tech-
nology to enable the short-term (temporary) use of 
global, multi-domain networks for transmitting not 
only 4K video but also large-capacity 8K video con-
tent. It aims, in particular, to achieve highly reliable, 
end-to-end transmission from the IP network (back-
bone/access circuits) to the reception of IP packets in 
the user’s environment via low-cost network switches 
and receiving terminals. To this end, NTT Network 
Innovation Laboratories is participating in discus-
sions at MPEG toward the development of the new 
MMT (MPEG Media Transport) standard while also 
proposing and promoting the standardization of 
LDGM code as a robust error correction technology 
in the application layer so that users need not rely 
solely on high-quality leased lines [��].

5.3    Activities at NTT Network Technology Labo-
ratories 

NTT Network Technology Laboratories is research-
ing and developing techniques for evaluating video 
quality. These techniques are needed since the user’s 
quality of experience in relation to video display size, 
viewing position, and compression rate is thought to 
differ from that of conventional HD video. Studies 
are being conducted with the aim of establishing reli-
able techniques for assessing the quality of video in 
4K broadcasting and video transmission services [�2].

6.   Future activities

A variety of issues must still be addressed in the 
NTT Group ranging from video production to trans-
mission and viewing given the launch of 4K broad-
casting in 20�6 and 8K broadcasting in 2020. Solving 
these issues will, of course, involve the development 
of key technologies at NTT laboratories, but it will 
also require R&D activities focused on open innova-
tion, as well as coordination with the NTT business 
companies and the establishment of alliances with 
other companies.

If we look at the timeline for future plans, market 
trends, and business strategies with a view to 2020, 
we can say that now is the time for the technology 
born of R&D in 4K/8K high-presence video to break 
out of its shell, emerge in the form of services, and 
spread its wings on a global scale. The NTT laborato-
ries will continue to research and develop advanced 
technologies in a mutually supportive role with the 
NTT Group as the latter works to become a world 
leader in the provision of ultra-high-presence services.
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