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A growing number of mobile operators are engaging in VR 
pilots, together with various hardware, application and 
content partners. One of the most intriguing possibilities 
offered by VR is simulating the user’s virtual presence at 
major events, such as a football matches, athletics 
championships, or live concerts. Several trials are 
examining these types of use cases. 

Among the Orange group of companies, EE teamed up 
with the BT Sport TV channel in September 2016 to offer 
visitors to its four flagship London stores the chance to 
enjoy a pitch-side experience of a Premier League football 
match in VR. Fans were provided with VR headsets and 
tablets to use during the match. 

In October 2016, Orange launched its own-brand V1 
headset in several European markets. The mid-priced 
headset, which is compatible with iOS and Android 
smartphones, ships with access to 360 video content 
including a gaming experience, a sci-fi action clip and an 
educational video. The application will be updated with 
new content and experiences over time. Customers in 
France will also be able to access premium VR videos, as 
well as the full OCS catalogue in a virtual environment . 

Also in September 2016, Deutsche Telekom premiered 
Germany’s first 360-degree HD live concert stream on 
YouTube. The operator said that more than half of the 
100,000 viewers who watched the stream did so on 
mobile devices and tested the VR experience . 

MOBILE OPERATORS EXPLORE VR / AR’S POTENTIAL

Mobile network operators are keenly eyeing the emerging trends in VR / AR 
consumer electronics and applications. Many of the world’s largest operators 
have already started offering headsets alongside the latest smartphones, as 
immersive gaming and other VR applications come to the fore. 

For the 2016 Rio Olympics, world-renowned broadcaster 
BBC rolled out an experimental service bringing live and 
on-demand coverage to viewers in 360-degree video .  The 
BBC Sport 360 service can be viewed on devices 
compatible with Samsung VR headsets or on a low-cost 
mobile VR headset using Android or iOS smartphones. 
“There’s huge potential for immersive video in sport 
coverage, as well as many other genres, and we want to 
explore that potential directly with audiences,” said Will 
Saunders, Editorial Lead, BBC Taster.

For now, the mobile operator community is focusing on 
assessing the potential impact of VR and AR on their 
businesses and networks, and clarifying the most attractive 
use cases and business models. Going forward, operators 
will be keen to maximize the opportunity for service 
innovation that these new technologies bring and to capture 
their share of the burgeoning market. 

Both VR live events broadcasting and immersive video 
entertainment are expected to be big business in the future. 
By 2025, Goldman Sachs predicts that 95 million people 
will be viewing live events in VR and 79 million enjoying 
immersive forms of video entertainment, including adult 
content. These figures equate to more than one in four 
people who own a VR / AR headset taking up these 
services. Immersive gaming could be even bigger still, with 
over 216 million users by 2025. This compares to around 
230 million video games consoles in use today . 
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“We want to position Orange at the forefront of the VR 
revolution, creating new virtual experiences for our 
customers in an effortless manner. With the Orange VR1 
headset, our ambition is to propose a device that makes VR 
accessible to our customers and in doing so, provides them 
with a user-friendly experience allowing them to enjoy VR 
content using their existing smartphone, whether iOS or 
Android.” 

"Deutsche Telekom exceeded all expectations with their 
360-degree live stream on YouTube. The enormous number of 
people watching proves just how much this innovative, techni-
cal approach, and the prominent placement on the landing 
page, met users’ needs."  

- Karin Gerhardy, Industry Leader Telecommunication, Google Germany.

- Yves Maitre, Executive Vice President for Orange’s Connected Objects 
and Partnership team

5 



Mobile operators must also keep an eye on coverage, as 
VR / AR users will expect the same quality of experience 
wherever they are. As Pokémon Go showed, users who 
encounter patchy coverage have no qualms in switching to 
an alternative carrier. The game also showed that they 
may jump to another operator in search of a more 
attractive data package .

The rapid growth of video traffic is already putting mobile 
broadband networks under strain. As VR / AR applications 
increase in popularity from 2020 and beyond, the 
next-generation wireless technologies that are under 
development today will be essential for managing the 
challenges that the pervasive use of VR / AR bring.

 

DELIVERING IMMERSIVE SERVICES 
WITH ENHANCED MOBILE BROADBAND

The 360 degree video on which VR / AR applications are 
based is today mostly low resolution, requiring a bandwidth 
of around 25 Mbit/s for streaming. But as display quality 
improves towards high definition (HD) and eventually retina 
resolution (5073 x 5707 per eye and upwards), the 
bandwidth required will ramp up significantly. For retina 
experience VR / AR, estimates suggest that bandwidths 
ranging from hundreds of Mbit/s through to several 
gigabits per second will be needed for a fully immersive 
mobile experience.

Mobile networks will also need to support VR and AR 
services while the user is on the move, on trains as well as 
in cars. In-vehicle services such as intelligent navigation  
using AR could require throughputs of up to 20Mbit/s.

Interactive VR / AR applications are extremely sensitive to 
delay and so require very low end-to-end latency. Less than 
20ms roundtrip is essential to avoid users experiencing 
disorientation and dizziness (also known as 
cyber-sickness), which can occur if there is too much delay 
between the perception of an action and image display. 
Complex tasks that add to processing latency include 3D 
image processing, correction of lens distortion and colours, 
dynamic tracing of 3D audio and echo strength, and AR 
scene identification and reconstruction. Taking all these 
factors into account, on the network side latency must be 
within 5 to 9ms (see figure).

A mass adoption of bandwidth-hungry mobile immersive 
services will have a significant impact on network capacity, 
requiring ultra-dense networks to support up to 
10Tbit/s/km2.  
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Latency to avoid motion sickness in AR/VR
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As a mass market for VR / AR applications emerges, mobile 
network operators will need to upgrade their networks to facilitate 
high-quality, and truly mobile, immersive experiences. Beyond the 
network, there are also implications for terminal design, including 
power consumption, battery life and thermal management.
Video is already demanding in terms of bandwidth, latency, and capacity. With VR / AR, 
these requirements become even more stringent. 
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LTE-ADVANCED PRO

The commercialization of LTE-Advanced Pro is still ramping 
up. Network equipment based on LTE-Advanced Pro 3GPP 
R13 (frozen in March 2016) is becoming commercially 
available and is starting to be rolled out. According to the 
GSA, around 50 operators had trialled, deployed or 
commercially launched LTE-Advanced Pro networks by July 
2016 .  One of the early adopters is China Mobile Hong 
Kong, which in partnership with Huawei plans to upgrade 
its entire TD-LTE/LTE-FDD converged network to the 4.5G 
standard, bringing higher speeds and lower latency through 
the introduction of network function virtualization .

LTE-Advanced Pro heralds the beginning of a new epoch of 
Gigabit enhanced mobile broadband service, which will 
underpin a high-quality user experience for early mobile 
immersive services. Building on 3GPP R13, the second 
release of LTE-Advanced Pro (R14) will further enhance 
network performance when the standard becomes 
available in mid-2017.

The improvements will include speed enhancements, a 
significant reduction in over-the-air latency, and tighter 
interworking between LTE and WiFi networks.

However, as VR / AR services grow in popularity and 
become pervasive, mobile operators will need the speed, 
latency, capacity and performance enhancements that are 
being proposed for 5G networks. The enhanced mobile 
broadband capabilities are expected to include peak data 
rates of 10Gbps, user-experienced data rates ranging from 
100Mbit/s in the wide area to Gbps in hot-spots, 1ms 
over-the-air latency, and high-speed mobility (up to 500 
km/h) , coupled with improved traffic capacity, spectral 
efficiency and energy efficiency. The new 5G system will 
incorporate a New Radio (NR) technology, which will 
complement evolutions of the current LTE technology. 
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Higher data rates of 3Gbps and over
Aggregation of up to 32 carriers to provide 640 MHz 
Of bandwidth across both licensed and unlicensed spectrum
Reduced latency to around 2ms round trip time

Huawei is helping its customers benefit from the very latest LTE 
standards, including LTE-Advanced and most recently 
LTE-Advanced Pro. Rolling out these enhancements in their 
mobile broadband networks will be essential to help prepare 
operators for the imminent growth of the VR / AR services  .  

The first 5G standard (3GPP R15, scheduled for 
completion in September 2018) will target mobile 
operators’ most urgent requirements for enhanced mobile 
broadband and ultra-reliable and low latency 
communications, and will include the use of spectrum 
above 6 GHz for higher bandwidths. A complete 5G 
specification covering all the identified use cases and 
requirements, including massive machine-type 
communications, will become available in Release 16 
(March 2020).

Huawei and its partners have conducted many trials of the 
new technologies that could be embraced within future 5G 
standards and will be ready to commercialize these 
technologies as soon as the standards are defined. As a 
core member of the IMT-2020 5G Promotion Group, 
Huawei is working alongside the China Academy of 
Information and Communication Technology and the 
Chinese mobile operator community on a series of 5G field 
trials. Huawei’s NR technology, which it demonstrated in 
these trials, includes a new optimized air interface, full 
duplex and massive MIMO technologies. These enabling 
technologies will help achieve a superior end-user 
experience for emerging mobile broadband services 
including VR and AR. 
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KEY TAKEAWAYS

01 VR / AR are poised for growth in the consumer 
market. While we are still in an early adopter 
phase, the increasing availability of affordable 
headsets and compelling content will quickly 
start to extend the penetration and use of 
such services.

02 By 2025, there will be over 200 million people 
using immersive gaming and 95 million 
enjoying live events in VR, according to 
Goldman Sachs. Mobile network operators will 
need to decide how their businesses can 
make the most of the opportunities from 
delivering mobile immersive services.

02

VR / AR services have demanding
performance requirements which will require 
mobile operators to upgrade their networks to 
the latest LTE standards, and eventually to 5G, 
to ensure a high-quality immersive user 
experience. In the medium term, the 
enhancements specified in LTE-Advanced Pro 
will help operators meet the bandwidth and 
latency requirements.
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