


Pressing ahead with 5G in Shanghai: 
China Mobile’s ambitious TechCity mobile broadband 
rollout achieves new milestones 
If ever a city needed robust, high-capacity, high-speed 
mobile coverage to cope with its population density, it is 
China’s Shanghai, so 4G (and in due course 5G) are an 
integral part of the municipality’s development plans.

Shanghai, located on China’s central coast, is considered 
to be the world’s largest city, covering an area of up to 
7,000 square kilometres (roughly 4,000 square miles). 
It is the most populated city in China, with 24 million 
inhabitants in the city proper, rising to 35 million if you 
include the commuter belt. That’s a large and dense 
mass of people competing for broadband access on the 
go.

It has a reputation to maintain too, being not only a 
world financial and cultural centre, but also a global 
industrial hub with rising hi-tech credentials. So it 
stands to reason that Shanghai, often dubbed the 
New York of Asia, would have high ambitions for its 
technology infrastructure. As part of its ambitions to 

enhance technological innovation, China’s State Council 
announced earlier this year that expenditure on research 
and development would be raised to more than 3.7 
percent of Shanghai’s GDP. 

Infrastructure investment is high on the agenda, 
and Shanghai is forging ahead with China’s Internet 
Plus strategy to improve the range of online services 
available to its citizens. But to access all of these 
emerging services, as well as activate and exploit 
new ‘smart city’ facilities, Shanghai needs reliable, fit-
for-purpose, high-speed mobile provision. But this 
hasn’t been straightforward to achieve. In addition 
to high population density, Shanghai is challenged by 
complicated network deployment scenarios with its 
super high-rise buildings, Disney Park and F1 stadia – all 
of which need to be served consistently well by mobile 
services. 
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China Mobile’s Shanghai Mobile division is at the forefront of these 
developments, through its TechCity programme, initiated around three years 
ago. This sees the operator rolling out ever faster and more robust mobile 
services across the city and its surrounding areas, and ensuring that there 
are compelling experiences for users who choose its network. 
China Mobile is the leading telecommunications services 
provider in mainland China, and as a group boasts the 
world’s largest mobile network and customer base. To 
stay ahead of demand, and keep innovating for the 
future, it has to have a clear roadmap – even if it isn’t 
always easy to predict the technology innovation and 
consumer trends that are coming down the line.

Via the Shanghai TechCity initiative, China Mobile has a 
chance to showcase the culmination of all of its wireless 
innovation research, building a future proof mobile 
broadband network that can satisfy and keep growing 
with the needs of this densely packed and technology-
hungry part of the world.

The immediate goal is to enhance the capacity of 
Shanghai Mobile’s 4G network in terms of coverage, 
capacity, interference and service. The priority is to 
accelerate the high-speed network rollout, and address 
known pain points - to improve the overall user 
experience, and enhance the competitiveness of the 
network. The strategic aim, for Shanghai Mobile and 
China Mobile as brands, is to build a flagship China 
Mobile 4G network which will act as a benchmark for 
other mobile broadband services.

Partnerships are a big part of the programme, nurturing 
solutions partners so they fully exploit and optimise the 
benefits of China Mobile’s network, turning theory into 
reality – and quickly.

It has been a labour of love. Initially, Shanghai Mobile’s 
priority was building a footprint for its 4G network. By 
2015, deployment of VoLTE had begun so it became a 
race against time to achieve the deep coverage required. 
By this year, Shanghai Mobile’s 4G network had reached 
a state of maturity and an enviable subscriber base, so 
the priority has shifted to bolstering the user experience 
through advanced network planning and optimisation.

Shanghai’s technology partnership with Huawei has 

proved a critical facilitator in overcoming network 
limitations and pushing the boundaries of what’s 
possible. Among the operator’s armoury for coverage 
enhancement has been uplink 16-path, EasyMacro, Book 
RRU, LampSite for indoor coverage, AAU for high gain, 
six-sector cell splitting, and two-dimensional antenna 
arrays for 3D coverage. For data rate enhancement, 
Shanghai Mobile has exploited DL 2CC/3CC CA, DL 
256QAM, UL 2CC CA, UL 64QAM, and UDC (Uplink 
Data Compression). To provide advance support for 
5G, Shanghai Mobile is harnessing 3D MIMO, DMIMO, 
and C-RAN (Cloud Radio Access Network) wireless 
technologies. 

Fast forward to today and Shanghai Mobile is able to 
demonstrate a download rate of 1Gbps and an upload 
rate of up to 60Mbps through its use of 4x4 MIMO and 
256/64QAM. China Mobile was also the first operator to 
roll VoLTE out city-wide, enhancing the voice experience 
for its 4G users.

Today, of China Mobile’s 4G subscriber base of more 
than 429 million (served by more than 1.32 million 
4G base stations), Shanghai Mobile accounts for an 
impressive 10 million 4G users provisioned from its 
20,000 local 4G base stations. This is thought to be 
near 90 percent of Shanghai’s local LTE user base. China 
Mobile is aiming to increase this figure to 15 million by 
the end of this year.

Shanghai Mobile has also had to think laterally about 
the types of partnership it needs to foster, to overcome 
other logistical constraints, such as the need to acquire 
poles for site deployment. It got around this by agreeing 
to share valuable data it would be picking up about 
mobile usage and therefore population activity - 
information with potential value to the public security 
bureau. Today, Shanghai’s public security systems boast 
around 300 surveillance poles overlooking key areas and 
attractions in Shanghai. 
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And Shanghai Mobile has been doing its fair share 
over the last year, for example trialling Massive 
MIMO, a multiple-antenna system capable of 
handling exponentially more users and data, to boost 
network spectrum efficiency. In tandem, the operator 
is continuing its work with network optimisation, 
continuously looking for new ways of enhancing and 
adding new value to the user experience - elements 
which are just as important as raw capacity.

Because of its foresight and ‘future-ready’ strategy 
with TechCity, Shanghai Mobile is looking at a five-
fold increase in network capacity with 5G-ready 
improvements, protecting its investment in infrastructure 
for the foreseeable future. Its partnership with Huawei 
continues to be instrumental to this strategy. There will 
be many requirements, whether it’s gigabit speeds, 
ultra-dense deployments, low latencies, next generation 
Internet of Things networks or enabling currently 
unknown new kinds of use cases.

“With the innovations introduced via the TechCity 
project, Shanghai Mobile’s network capability has been 

China, with the world’s largest 4G market, estimated at 
1.3 billion 4G users at the end of 2015, is seen as the 
obvious testing ground for a new global 5G standard. 

efficiently enhanced, and its user experience has been 
greatly improved,” says Meng Xin, Deputy General 
Manager, China Mobile Shanghai Network Optimization 
Centre. “The efficient development of its 4G wireless 
service has resulted in an excellent customer experience. 
In addition to the 10 million strong 4G subscriber base, 
Shanghai Mobile’s network data traffic has increased 
by a yearly rate of more than 100 percent, of which 88 
percent is 4G data traffic.

“This in turn has ensured high-end customer loyalty: on 
average Shanghai Mobile has 31 percent of high-end 4G 
customers, well above the average of 20 percent among 
overall mobile networks. The ARPU of Shanghai Mobile 
4G subscribers is 14 percent more than with non-
4G subscribers, and the DOU [monthly per-user data 
consumption] has improved by more than 220 percent.”

Just as significantly, the TechCity project is providing that 
all-important benchmark of a next-generation mobile 
broadband network for the rest of China Mobile, and 
the wider industry.
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So what’s next?
“The Shanghai Mobile TechCity project will continue to 
focus on building the most competitive network, and 
enabling technical innovations for the future,” Xin says. 
“Based on what we have achieved to date, the aim now 
is to place more focus on continuous enhancement for 
essential application scenarios, enabling 5G technologies 
with the current 4G network, and improving the 
capability of the commercial network.”

Of course standards need to be agreed and ratified 
so the ‘future’ is a long way off, but China Mobile has 
indicated that it will have a viable 5G network service 
ready to roll out by 2020. Japan is also thought to be 
planning a large-scale 5G network deployment in that 
timeframe, in preparation for the Tokyo Olympic Games.

“China Mobile is proactively prepared for 5G network 
technologies,” Xin adds. “For a detailed 5G roadmap and 
strategies, Shanghai Mobile will follow the requirements 
set out by the technical department of China Mobile 
Group, supporting and executing those requirements 
accordingly.”

As the operator continues to break new ground, its long-
standing strategic technology partnership with Huawei 
will continue to pay dividends. Earlier this year the two 
companies jointly demonstrated a 5G 3.5GHz prototype, 
the first pre-commercial engineering prototype compact 
with large capacity designed on C-Band. They have 
regularly presented their joint innovations at key global 
industry events, including the 2016 Mobile World 
Congress events in Barcelona and Shanghai.
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