
Solution brief

Executive Summary
Satisfying the huge demand for bandwidth at concerts and sports events can be 
challenging for communications service providers (CoSPs). This is particularly true 
for live video, which typically has lag when streamed over the Internet. 

Edge Video Orchestration (EVO), based on the Multi-access Edge Computing (MEC) 
platform, solves this problem. It enables video to be stored in a cloud local to the 
venue. The network can route data traffic within the venue, including for social 
networking between audience members, and for providing event information, 
avoiding the delay associated with backhaul across the network. Additionally, the 
venue can use the infrastructure for security sensors and security cameras.

China Unicom, Intel, Nokia, and Tencent Cloud worked together on a trial at the 
Mercedes-Benz* Arena in Shanghai. The trial found that video latency can be 
lowered, and demonstrated the power of MEC for delivering low latency, high 
throughput communications solutions. This trial shows the commercial and 
technical potential of 5G, using today's 4G infrastructure. The same technology has 
applications in autonomous driving, the Internet of Things and smart transportation. 

Solution Providers
•  China Unicom. China Unicom is a Chinese state-owned telecommunications 

operator. Its principal business includes fixed communications services, 
mobile communications, domestic and international communications, 
and satellite communications. It also provides data services, Internet 
access and a wide range of other value-added services for data and voice 
communications.

•  Nokia. Nokia creates the technology to connect the world. Powered by the 
research and innovation of Nokia Bell Labs, Nokia serves communications 
service providers, governments, large enterprises and consumers, with an 
end-to-end portfolio of products, services and licensing. From the enabling 
infrastructure for 5G and the Internet of Things, to emerging applications in 
virtual reality and digital health, Nokia is shaping the future of technology to 
transform the human experience. 

•  Tencent Cloud. Tencent Cloud is a subsidiary of Tencent, one of the largest 
Internet companies in Asia. Tencent's subsidiaries provide services for 
hundreds of millions of people through products such as instant messaging 
platform QQ* and social network WeChat*. Tencent Cloud is a high-
performance cloud compute service provided by Tencent.

A front row seat for everyone:
Mobile HD video enhances the show

Service Providers 
Mobile broadband  

Intel enables China Unicom, Nokia and Tencent Cloud to deliver high-definition (HD) 
live concert video to mobile device subscribers in a concert arena. The trial proves 
that live events can be improved using existing technologies on the path to 5G.
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Business Challenge: Delivering Mobile 
Services at Mass Gatherings
When tens of thousands of people gather together in large 
venues such as sports or concert arenas, the pressure on 
the telecommunications network can be intense. People 
are accustomed to using their phones no matter the 
environment, and expect to get all the same benefits and 
service as usual when they are at an event. Often, they will be 
in an unfamiliar environment, and will want ready access to 
maps, travel updates and news about the event. They'll want 
to share their experience with friends, exchanging messages 
with those in other parts of the venue. With the rise of mobile 
video consumption, they'll want to experience unique live 
moments in real-time, though multi-angle views and replays.

For CoSPs, it can be costly to provide an infrastructure to 
meet these expectations. With so many people sharing and 
consuming video, it can be extremely demanding of the 
bandwidth. In addition, the delay associated with passing 
large volumes of data across the network can make the 
customer experience disappointing, with a typical latency  
of 30 seconds for live video over the Internet.

Wherever so many people gather together, there need to 
be measures to look after their safety and security. Arena 
operators need rapid access to security camera footage, 
and sensor footage, to be able to respond immediately to 
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Figure 1: In the Edge Video Orchestration (EVO) solution, live camera signals are locally ingested and played out to visitors 
in real time using an application on their mobile device. It provides an immersive live experience for visitors, and the video 
traffic does not put any strain on the venue backhaul.
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  “MEC lays the foundation for operators 
to build a 5G network edge ecosystem 
and realize digital transformation. 
Taking the MEC smart stadium solution 
at the Mercedes-Benz* Arena as a 
benchmark, China Unicom is also 
conducting research and trials on MEC-
based smart zones, industrial Internet 
and Internet of Vehicles, to verify killer 
applications of MEC in the 4G network, 
which will enable some 5G services.”

    Zhang Yong 
President of Nertwork Technology Lab,  
China Unicom 



any incidents. They are also continuously seeking ways to 
enhance the live experience, ensuring that customers are 
delighted with the view from their seats, so that they don't 
migrate to gangways or other areas where they might cause 
congestion. At a time when many people have large, high-
definition TV screens at home, arenas need to offer a thrilling 
live experience to continue to attract an audience.

Enabling the Smart Stadium
Although large gatherings have their challenges, they also 
present an opportunity. When people are at an event, much 
of the video and data traffic will be directly related to that 
event. The backhaul across the telecommunications network 
and its associated latency can be avoided if the data is stored 
and routed locally. That's the premise underlying MEC, a 
technology that puts intelligence at the edge of the network.

China Unicom, Nokia, Intel, and Tencent Cloud worked 
together to implement a trial at the Mercedes-Benz Arena 
in Shanghai. The arena is a popular concert venue for 
performers in English, Mandarin, Cantonese, Korean and 
Japanese. Since it opened in 2010, with a capacity of 18,000, 
it has hosted many events including pop concerts and various 
sporting matches, including basketball, hockey and wrestling. 
This trial was carried out during a pop concert, with the arena 
at full capacity. 

The trial used an application installed on attendees' devices 
to watch HD video streamed from cameras around the arena, 
ensuring they had the best possible view of the show. Using 
this application, fans could choose which of four camera 
channels they wished to view. The technology that makes  
this possible is known as EVO. 

 

The technology also enables authorized hosts in the arena 
to broadcast the show, using a mixture of arena footage and 
video from their own devices. In Shanghai, Tencent Cloud 
enabled some of its online stars to stream shows using their 
public pages on social networks. This is an example of live 
broadcasting across video orchestration.

The social experience was also enhanced. The application 
enabled fans to exchange messages and videos with their 
social media friends, and used geolocation to make it easy 
for them to find each other as they moved around the venue. 
Text messages sent to phones in the arena were routed 
locally, reducing the load on the network.

The arena had also previously fitted sensors that could be 
used to increase venue security. These included door sensors 
and audio sensors that could monitor the number of people 
in a particular area, and use sound to detect exceptional 
events. If there had been an emergency, audience members 
could have been directed to their nearest safe exit using the 
same application on their device.

Other use cases that could potentially be enabled by MEC 
include low-latency security camera streaming and facial 
recognition. The application could be used to direct fans to 
restrooms with the shortest queues, help them park their 
cars, or enable them to place food orders for delivery to their 
seats. The application could also be used to enable those 
who cannot attend to see the show from home, potentially 
creating a new revenue stream for the service provider using 
its existing infrastructure.

The trial proved that events can be improved using existing 
technologies, on the path to 5G. The trial was carried 
out using today's 4G technology, but when 5G becomes 
available, the extra bandwidth could be used to support 
virtual reality or augmented reality experiences, creating 
new ways for fans to interact with their favorite bands or 
sports teams. MEC is helping China Unicom to transform 
from being a communications pipeline provider to become an 
information service provider. With the huge market potential 
and opportunities presented by 5G MEC, China Unicom 
plans to cooperate with its partners in the research and 
industrialization of MEC innovation.

A team of engineers from Intel offered consultancy on the 
technology architecture for the stadium, and assisted with 
software optimization. "The best thing that Intel offered  
was its market and architecture expertise," said Dirk 
Lindemeier, Head of Business Product Management, Nokia. 
"Intel understands where the communications market is 
going strategically, and helps its customers and partners  
to complete the next piece of the architecture."

Solution Value: Low Latency Video, Today
The MEC solution from Nokia, powered by the Intel® Xeon® 
processor family, enables CoSPs to offer 5G-like services 
using today's 4G infrastructure. The solution delivers low 
latency video within arenas and other highly populous areas, 
while avoiding the cost and latency of backhaul across the 
network. In the Shanghai trial, live video latency was cut from 
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   “This successful deployment is a great 
example of a MEC application, and 
how Intel is collaborating with industry 
leaders to accelerate progress toward 
a 5G future. With its ability to connect 
networks, enterprises and the cloud, MEC 
is a must-have option for this and other 
applications in the era of 5G, like smart 
transportation, autonomous driving and 
augmented reality."

    Caroline Y Chan 
Vice President,  
Network Platform Group 
General Manager,  
5G Infrastructure Division,  
Intel



the typical 30 seconds for Internet video to 0.5 seconds1.  
MEC also enables customers to communicate with their 
friends with low latency, and with minimal impact on the 
wider telecommunications network, even when using 
latency-sensitive technologies such as video chat.

Edge Video Orchestration (EVO) enables operators to 
demonstrate the potential of 5G to their customers, using 
today's 4G technology. MEC provides a solid foundation for 
upgrading services when 5G becomes available, too. That 
will enable CoSPs to fully exploit the potential of the extra 
bandwidth 5G offers, while minimizing the cost and latency 
of serving increasingly media-rich requests. The event 
specific application provides an opportunity to upsell new 
services and extend fan engagement, just prior to, during 
and immediately after the event, creating a compelling 
differentiator in a competitive marketplace.

Venue operators benefit too, by enabling every seat to be 
upgraded to a front seat view. Fans can enjoy the atmosphere 

of the live event and the convenience of video streaming from 
multiple cameras. Unlike with display screens in the arena, fans 
are in control of what they see, always have an unobstructed 
view of the screen, and can enjoy minimal latency. Large 
screens can sometimes have latencies of 30 seconds, which 
can be too long a delay in a fast-paced sports event.

When the solution is extended to include security cameras, 
the venue can use low-latency video to respond more quickly 
to any incidents arising.

Based on its excellent communications network, China 
Unicom is building the draft network solution for the smart 
stadium using 5G. Users can try the 5G experience in today's 
4G networks using MEC, and enhance their event viewing 
experience. This trial is the first time that China Unicom has 
worked with an over-the-top provider to jointly explore the 
business model of MEC. China Unicom considers it important 
to promote MEC business throughout its network.
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Solution Architecture: Smart Stadium
The solution is based on the AirFrame* data center 
hardware and MEC computing platform. This hardware and 
software server solution  is designed for communications 
applications that demand low latency and high throughput. 
Based on the Intel® Xeon® Processor E5-2680 v4, it includes 
advanced packet and cryptography acceleration. The MEC 
software was developed by Nokia, and performance-
optimized in cooperation with Intel.

Small cells are installed around the venue to support cellular 
connectivity for audience members. Other devices, such as 
cameras, can also be connected to the small cells or  
 

use a cable connection. Communications traffic is passed 
through the on-site Nokia AirFrame server, which analyzes 
it to identify any requests that can be served locally. Those 
requests are satisfied without traversing through the service 
provider backhaul and core network, dramatically cutting 
latency while other traffic continues through the normal 
existing cellular network infrastructure.

Tencent's cloud video streaming system was deployed on site 
with Intel® Solid State Drives to enable the low latency video 
streaming. After a period of time, older data is transferred 
to hard disk storage. This enables low latency for the most 
recent data, and more cost-effective mass storage on hard 
disk for older data. 

The Shanghai trial tested the potential performance gains for 
the latest Intel® processors. Video stitching, which enables 
hosts to combine arena footage with their own camera 
shots, was accelerated by 1.72x using the newer Intel® Xeon® 
Platinum 8180 processor2.
 
Conclusion
The trial in Shanghai has shown that MEC is viable today, 
and can be used to lower the latency of live video. It enables 
operators to create 5G-like services on today's infrastructure, 
creating a more reliable platform for serving events where 
large numbers of customers gather. With value-added 
services, including event video and on-site guidance, MEC 
can help to retain and acquire customers for both CoSPs  
and event promoters. Although this trial focuses on EVO,  
the MEC model can also be used in other applications, 
including autonomous vehicles, the Internet of Things  
and smart transportation.

Figure 3: The Nokia AirFrame* server, powered by the Intel® Xeon® processor.
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2 Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance 
tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software, operations and functions. 
Any change to any of those factors may cause the results to vary. You should consult other information and performance tests to assist you 
in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. For more 
complete information visit http://www.intel.com/benchmarks. Testing conducted using Tencent* software comparing Intel Xeon Platinum 
8180 processor to 2S Intel® Xeon® Processor E5-2699 v4. Configuration details: Tencent Business Analytics*: Video Stitching workload. OS: 
CentOS  7.3.1611 Linux kernel 4.9.8. Testing by Intel April 2017. BASELINE: 2S Intel Xeon processor E5-2699 v4, 2.2GHz, 22 cores, Intel® 
Turbo Boost Technology and Intel® Hyper-Threading Technology enabled, 128GB total memory, 8 slots / 16GB / 2400 MT/s / DDR4, SATA3 
4TB. NEW: Intel Xeon Platinum processor 8180, 2.5GHz, 28 cores, Intel Turbo Boost Technology and Intel Hyper-Threading Technology 
enabled, 192GB total memory, 12 slots / 16GB / 2666 MT/s / DDR4, s3700 800G SSD.

  “With the successful demo at 
Mercedes-Benz* Arena, we will 
enhance our close cooperation 
in MEC and other 5G areas, and 
work with industry partners like 
over-the-top (OTT) providers to 
explore business cooperation 
models, breaking new ground  
for 5G business.”

    Gao Bo 
Executive Vice President, Nokia Shanghai Bell
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Learn More

• Intel® Xeon® E5 processor family

• Intel® Xeon® Platinum 8180 processor

• Nokia AirFrame data center solution

• Nokia Multi-access Edge Computing (MEC) Solutions

• China Unicom

• Tencent Cloud

Solutions Proven By Your Peers
Intel Solutions Architects are technology experts who work 
with the world’s largest and most successful companies 
to design business solutions that solve pressing business 
challenges. These solutions are based on real-world 
experience gathered from customers who have successfully 
tested, piloted, and/or deployed these solutions in specific 
business use cases. Solutions architects and technology 
experts for this solution brief are listed on the front cover.

Find the solution that is right for your organization. Contact 
your Intel representative or visit intel.com/network.
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  “This is the first time that Tencent 
Cloud has attempted to deploy 
our core video platform at 
the network edge. The proof 
of concept shows that such a 
deployment can dramatically 
improve smoothness and latency. 
This solution is ideal for interactive 
streaming and video on demand 
(VOD) of large sports events, 
outdoor events and concerts.”

    Rox Wang 
Vice President, Tencent Cloud

https://www.intel.com/content/www/us/en/products/processors/xeon.html
https://www.intel.com/content/www/us/en/products/processors/xeon/e5-processors.html
https://www.intel.com/content/www/us/en/products/processors/xeon/scalable/platinum-processors/platinum-8180.html
https://networks.nokia.com/solutions/airframe-data-center-solution
https://networks.nokia.com/solutions/multi-access-edge-computing
http://www.chinaunicom.com.cn
https://cloud.tencent.com/?lang=en
https://www.intel.com/network

