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Preface 

Cloud VR introduces cloud computing and cloud rendering for VR services. Fast and stable 

networks allow the implementation of cloud-based VR service content and content rendering 

where display output and audio output are coded, compressed, and transmitted to user 

terminals. 

Cloud VR represents the most advanced technological development of the VR industry. Cloud 

VR aggregates VR content and quickly distributes it to common users and vertical industries. 

Cloud VR enables rendering on the cloud, lowering requirements on VR terminals, and 

facilitating user acceptance. 

This white paper was developed under the guidance of the Chinese Ministry of Industry and 

Information Technology (MIIT), and released jointly by the China Academy of Information 

and Communications Technology (CAICT) and Huawei according to the annual work plan of 

the Virtual Reality Promotion Committee. This white paper focuses on the present context and 

the potential value of Cloud VR. It also discusses the development path of its scenarios, which 

are divided into the following three phases: the recently cloudified phase, the mid-term 

cloudified phase, and the long-term cloudified phase. This white paper defines 17 Cloud VR 

application scenarios based on the existing industrial context. The value and application 

direction of each scenario is analyzed based on the service characteristics of Cloud VR, 

experience and customer feedback from CAICT, Huawei iLab, and Huawei C&SI Business 

Consulting Dept. This paper summarizes the service formats of Cloud VR, discusses the 

business models of each service scenario, and analyzes the pace and trend of Cloud VR 

business development. This white paper can be used to guide the future service development 

of Cloud VR scenarios. 
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1 Cloud VR Scenario Overview  

Cloud VR 

Cloud Virtual Reality (Cloud VR) introduces cloud computing and cloud rendering for VR 

services. Fast and stable networks allow the implementation of cloud-based VR service 

content and content rendering, where display output and audio output are coded, compressed, 

and transmitted to user terminals from the cloud. 

Cloud VR application scenarios 

Cloud VR can be applied to many scenarios, and has a lot of market potential. Its widespread 

adoption will revolutionize people's lives and production methods. CAICT, Huawei iLab, and 

Huawei C&SI Business Consulting Dept have divided the 17 Cloud VR scenarios into Cloud 

VR 2C scenarios and Cloud VR 2B scenarios based on research and industry insights both 

inside and outside China. 

Cloud VR 2C  Application Scenarios  Cloud VR 2B  Application Scenarios  

Cloud VR IMAX  

Cloud VR live broadcast 

Cloud VR 360° videos 

Cloud VR gaming 

Cloud VR music 

Cloud VR fitness 

Cloud VR karaoke 

Cloud social VR 

Cloud VR shopping 

Cloud VR education 

Cloud VR eSports arena 

Cloud VR marketing 

Cloud VR healthcare 

Cloud VR tourism 

Cloud VR real estate 

Cloud VR military 

Cloud VR engineering 
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2 Three Phases of Cloud VR Scenario 
Development  

The development of everything is a gradual process of progression, and Cloud VR application 

scenarios are no exceptions (including both indoor and outdoor scenarios). Cloud VR 

development can be divided into the following three phases based on the user base, usage 

frequency, content maturity, user experience, cloudification progress, and industry maturity: 

the recently cloudified, the mid-term cloudified, and the long-term cloudified. 

 

 

Recently cloudified phase (Current support for c loudification) 

Scenarios have already implemented wireless terminals, cloud-based content, and cloud-based 

real-time rendering and computing. The industry is mature, with frequent usage and a large 

user base. Various types of terminals are available on the market. Traditional content is 

provided through a new experience, and new content, such as Cloud VR live broadcast and 

videos, is also available, providing highly immersive experiences. Scenarios in this phase can 

be regarded as an extension of video, and cultivate the VR habits of users. 
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Cloud VR IMAX , Cloud VR live broadcast, Cloud VR 360° videos, and Cloud VR gaming 

are supported on cloud platforms. As long as the cloud service platforms implement these 

services, they will become widely used by users on a large scale. 

Mid -term cloudified phase (1 to 3 years) 

Scenarios in this phase have demonstrated a significant trend toward cloudification. The user 

experience of scenarios is good, they have a high usage frequency, huge market potential, and 

mostly matured industry technologies. However, there are still some issues hindering an 

optimal experience. The content is limited, and the terminals are not completely wire-free. In 

some scenarios, user experience can only be ensured through use of a wired head mounted 

display (HMD) and an external locator, with content still being rendered locally in real time. 

The lack of content and the high cost of terminals have restricted the popularization of these 

scenarios which are frequently applied. Once content and content rendering are implemented 

on the cloud platform, good content will be efficiently and cyclically used, reducing consumer 

costs and promoting user consumption.  

Cloud VR education, marketing, eSports arenas, fitness, music, karaoke, and healthcare all 

belong to the mid-term cloudification phase. 

Long-term cloudified phase (over 3 years) 

There is a broad prospect for scenarios in this phase. Professional knowledge needs to be 

customized, and requirements on experiences are high. The business models of these 

scenarios are clear. However, industry technologies are still immature, capital is still being 

deployed, and the content of these scenarios is relatively scarce. Once the industry chain 

matures, the scenarios of the long-term cloudified phase can be expanded quickly on cloud 

platforms. 

Cloud VR tourism, social networking, shopping, military, engineering, and real estate all 

belong to the long-term cloudified phase. 
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3 Cloud VR Application Scenarios  

3.1 Cloud VR IMAX: New Experience for Watching 
Movies  

3.1.1 Definition  

VR HMD can be used to watch traditional online videos and experience a large personal 

IMAX  with great visual impact. 

3.1.2 Application Scenarios  

Home IMAX: With VR HMDs, viewers can experience private IMAX, 3D images, 1080p to 

4K resolution, IMAX of 800 to 1000 inches, and flexible screen size adjustment. Previously, 

viewers had to go to a cinema and buy a ticket for 3D movies. Now with VR IMAX, they can 

watch 3D movies on their own anywhere at home, without worrying that others may want to 

watch a different channel. 

Portable IMAX: With no location restrictions, viewers can enjoy IMAX during trips, in 

parks, or in rural areas. VR IMAX provides viewers with customized viewing backgrounds, 

for example, they can watch the Apollo 13 flying across the Atlantic Ocean while sitting on 

top of a mountain. They can also watch movies in forests, on trains, in the sea, or even 

amongst flowers. 

3.1.3 Industry Situation  

1. Extensive variety of videos in the Cloud VR IMAX: The existing IPTV service 

platform offers many high-quality videos.  

2. Easy deployment as an extension of the IPTV service platform: The IPTV system has 

a large number of subscribers, and the service platform does not need to be optimized or 

modified. 

3. Widespread terminal support: Many terminals support the Cloud VR IMAX, including 

all-in-one VR machine, PC VR, and mobile phones with VR glasses. For example, 

Huawei has cooperated with IMAX Corporation on VR2 HMD. 

4. Highly recognized user experience: Cloud VR IMAX has a certain number of users 

and offers a demonstrably good user experience. The China VR industry development 

report lists the preferred application types of Chinese VR users, as shown in the 

following figure. 
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5. Portability and convenience: Terminals allow viewers to enjoy movies anytime from 

anywhere. 

6. Ultra -HD display: The terminal resolution per eye can reach up to 1K to 2K. The 

dual-eye parallax effect is used to simulate 3D display, offering an imaging principle 

similar to that of human eyes, enabling viewers to experience the IMAX effect 

equivalent to a 1,000-inch physical screen. Viewers who are short sighted can also enjoy 

VR IMAX, which supports adjustment of the degree of sight. 

7. Advantages of VR IMAX: VR IMAX can provide content with higher resolution. In 

traditional TV experiences, viewers cannot distinguish between resolutions once they 

reach 4K. However, VR IMAX can break through this ceiling. By adjusting the field of 

view (FOV) and increasing the screen size, 8K can be consciously experienced. 

 

3.1.4 Business Opportunities  

The Cloud VR IMAX can be viewed as an extension of the IPTV video service. With the high 

bandwidth and low latency of the 4K bearer network, Cloud VR IMAX services can grow fast 

if  the terminal penetration rate is improved. 

3.2 Cloud VR Live Broadcast: Eas y to Commercialize  

3.2.1 Definition  

Ball games, sports events, and concerts are broadcast through VR technologies in real time. In 

the current phase, users can feel immersed, as if they are seeing celebrities in person. Together 

with VR spatial audio, they can hear the real cheers in the venue. In the future phase, users 

can both enjoy the visual and audio experience and also interact with others. They can 

connect with friends remotely to share games, communicate about strategies, or even "high 

five" virtually. 

3.2.2 Application Scenarios  

Cloud VR live broadcast can be applied in multiple fields, such as NBA sports events, 

Olympic Games, concerts, fan meetings, and news conferences. 
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1. Cloud VR live broadcast has been successfully implemented in multiple sports 

events. 

NextVR obtained authorization for the NBA League, with an estimated market value of 

US$800 million. WhaleyVR worked with China Sports Media (CSM) and FlyCat to 

provide VR live broadcast of the 2017 Chinese Football Association Super League 

(CSL). The BBC provided an approximate 100 hours of VR live programming for the 

Rio 2016 Olympic Games. Intel TRUEVR provided VR live broadcast for the NCAA 

Championship games. 

On April 13, 2016, the Lakers were playing against the Jazz. The average ticket price of 

Kobe Bryant's final game was US$26,500. NextVR provided 360° panoramic live 

broadcast for that game. A fan who watched from home through live VR said, "It was 

just like sitting right at the substitute bench, and I could clearly see every one of Kobe's 

moves. But, if I had gone to the game, it would have cost me US$100 to 200 thousand." 

With VR, a fan only has to spend US$6.99 to watch the game. 

It is the end of Kobe's basketball career, but only the beginning of Cloud VR live 

broadcast. 

2. Cloud VR live concerts bring viewers' favorite singers right in front of them. 

NextVR and Coldplay, a British rock band, jointly held a concert live through VR. 

Faye's Moment Live 2016, the concert of a famous Chinese singer, was provided as a VR 

live broadcast at prices as low as CNY30. A total of over 20 million fans immersed 

themselves in the concert through VR. 

The concert provided a 3DoF experience, enabling viewers to feel like Faye was right in 

front of their eyes. Despite the excellent lighting and choreography, the shortcomings of 

this experience were also noticeable. The face of the singer was blurry due to low 

resolution. Faye's concert was broadcast in 4K VR with a bandwidth of about 12 Mbit/s, 

resulting in a resolution equivalent to 240p. This made the images unclear. 

With high bandwidths, concerts will be able to provide the expected standard of Cloud 

VR live experience. In that case, even if prices rise to CNY100, fans will still find the 

experience worth the money. 

3. Cloud VR live broadcast allows fans to "meet" their idols. 

The iResearch White Paper on Chinese Fandom and Fans' Lifestyle pointed out that fans 

spend CNY500 to 2,000 on average per month on their fandom, with the amount even 

occasionally exceeding ten thousand. Fan meetings and peripheral products comprise a 

large proportion of these expenses. These types of purchases are made several times each 

year or month. 

Cloud VR live broadcast enables fans to make their dreams of dining with or chatting 

with their idols face to face a reality. Fans follow every move of their idols on social 

media, and can make huge efforts to talk to their idols. Now with VR HMDs, fans can 

easily realize the dream of talking to their idols. In this case, fans will not only be willing 

to pay for virtual fan meetings, but also to actively spread this new experience to other 

fans.  

3.2.3 Industry Situation  

1. Cloud VR live broadcast solutions are already available in the industry. 

A VR live broadcast scheme comprises the following three parts: content production, 

content distribution, and content consumption. 
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The process of content production for VR live broadcast is as follows: 

ī Audiovisual capturing: The 360° o mnidirectional cameras are used to capture 

panoramic visual information. The professional 360° cameras offer 8K resolution and 

a 60 fps or higher frame rate. 

ī Stitching technology: Images captured by the 360° camera from all directions are 

stitched to a space ball. 

ī Projection mapping: The space ball is transformed into a planar media format. 

Common modes of projection include equiangular projection (cylindrical projection), 

and polyhedral projection. 

ī Encoding technology: Currently, H.264 is the mainstream encoding standard. H.265 

and VP9 are next-generation encoding technologies that are widely accepted in the 

industry. 

ī Network transmission: In the current phase, bearer networks for 4K videos are 

possible. For better experience, bandwidth must exceed 100 Mbit/s. 

2. The Cloud VR live broadcast experience is limited by bandwidth costs. 

Many vendors lower the bit rate of videos to reduce bandwidth costs. As a result, the live 

broadcast experience cannot be guaranteed, causing unclear images, user sickness, and 

freezing. Under good network conditions, in the current phase Cloud VR live broadcast 

experiences are still attractive to users. 

3. Cloud VR live broadcast in 4K 180° 3D provides good experiences, and in the 

future better experiences will rely on 8K. 

In the early stages of the development of Cloud VR live broadcast, users are still used to 

viewing content with a 180° FOV, with the VR user habits being cultivated. In the 

current phase, the content experience of 4K 180° 3D is good, and the other types of 180° 

content can be used to implant advertisements. 

3.2.4 Business Model  

Cloud VR supports a variety of business models. Users can watch VR live broadcasts at home, 

in VIP suites on-site, or at dedicated viewing locations. VR industry partners provide various 

types of content for VR live broadcast, and can guarantee several celebrity concerts each year. 

Audiovisual 

capturing

Real-time 

stitching

Projection 

mapping

Encoding

Display Restoring the 

spatial ball

Decoding VR HMD

Computing images 

in the FOV

Content 

production

Content 

consumption
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 VIP Suites  Dedicated Viewing 
Locations 

Homes 

User Bringing suites closer to the 

stage 

Providing brand new 

experiences for high-end 

users 

Attending concerts remotely, 

reducing travel expenses 

Enjoying high-quality, strongly 

immersive VR live broadcasts 

Experiencing the live broadcast 

venue without leaving one's own 

home 

Lower ticket prices 

Sponsor Raising the attractiveness 

and value of VIP suites 

Not limited by venue capacity, 

enabling more ticket sales 

Wider fan group coverage 

Higher copyright value 

Operator  Ensuring high-bandwidth 

and ultra-low-latency 

networks with technical 

advantages for live 

broadcast 

Cooperating with IP 

providers to introduce new 

content for mutual benefit 

Providing quality networks to 

ensure user experience 

Cultivating user habits and 

laying the foundation for the 

popularization of VR live 

broadcast at home 

Connecting with IP providers to 

introduce content 

Exclusive live broadcasts, 

attracting users and preempting 

the home broadband market 

Promoting the popularization of 

VR live broadcast and facilitating 

network pipes 

Launching Gigabit packages with 

free VR live broadcast privileges 

to promote user upgrading 

 

Suggestions for the design of Cloud VR live broadcast service packages 

 

 

3.3 Cloud VR 360° Video: Immersion in Videos  

3.3.1 Definition  

Cloud VR 360° videos, the combination of video on demand (VoD) and VR technology, are 

divided into two types. The first type allows users to watch videos from a fixed position, and 

to view any directions. The second type does not have fixed viewing positions, and viewers 

are able to "walk" freely in the scene or even interact with the scene. 

Mobile terminals pay per use. For example, 

a VR live broadcast of a single concert 

costs only CNY50. The operator shares the 

ticket revenue with Letin VR, or Letin VR 

rents the operator's network.

2. Annual subscription

Operators can promote three-year Gigabit 

network subscriptions at CNY3,600. 

Users can select three out of ten singers 

whose concerts in a year will be 

broadcast live in VR to the user for free.

1. On-demand charge

Operators can promote a Gigabit 

network subscription at CNY1,290, with 

concerts broadcast live in VR of a singer 

specified by the user at no additional 

costs in a year (with free VR glasses). 

3. Three-year promotional 

subscription

Source: Letin VR
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3.3.2 Application Scenarios  

The Cloud VR 360° video market has huge potentials. 

 ̧ As predicted by Goldman Sachs, the number of VR entertainment video users will reach 

75 million by 2025, which is approximately the same level as the traditional Netflix user 

base. Application revenues are estimated to reach US$3.2 billion, representing huge 

market potential. 

 

 

 ̧ Multiple industry giants have seen the potential of and started to deploy VR videos. 

Operators, such as South Korea's KT, LG U+, and SK Telecom, have deployed IPTV VR 

videos to cultivate user habits. OTT vendors, such as YouTube, Facebook, Youku, and 

iQIYI, have launched dedicated VR video columns. Media companies also started their 

actions. CCTV has launched VR panoramic videos, and Comcast, the largest CATV 

company in the United States, has invested millions of US dollars in VR content 

production startups to pilot new video forms. 

Cloud VR 360° videos have various application scenarios. 

Application scenarios mainly include: sports events, variety shows, celebrity shows, scenery 

videos, documentaries, movies, and TV series. 

1. Sports events: Free AOV switching enables viewers to feel like they are at the event 

in person. 

More sports event sponsors and sports platforms are starting to use VR technologies to 

shoot events. Currently, the market has multiple VR content vendors, such as Next VR, 

WhaleyVR, who have entered the VR sports industry. They shoot popular sports games 

in VR and upload recordings and highlight clips to network platforms for users to watch. 

With VR videos, users can break through the limitations of space, and switch to any 

angle of view (AOV), to feel as if they are watching the game at the arena. As the 

interaction of VR videos improves, users will be able to move around the venue freely, or 

even to compete with the players. 

2. Variety shows/Celebrity shows: The VIP AOV allows users to interact closely with 

celebrities. 

Entertainment videos have always been the focus of video consumption, including 

concerts, variety shows, and galas. Currently, many media companies around the world 
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are experimenting with VR videos, including multiple CCTV programs, and the 

American Saturday Night Live sketch comedy program. Many celebrity concerts have 

also been recorded in VR and provided to users. Tickets to these shows or concerts are 

hard to get. VR videos bring the best VIP AOV to users, offering them the opportunity to 

contact their idols. In the future, they will even be able to move around in the videos and 

interact with their idols. This will be extremely appealing to fans, and means there is a 

lot of potential in the fandom market. 

 

 

3. Scenery/Tourism/Documentaries: Users can travel anywhere without leaving their 

homes. 

The attraction of VR for content production in landscape, traveling, and documentaries, 

is that local customs and practices can be presented comprehensively and authentically to 

users. This type of video does not usually rely on excellent storytelling skills or involve 

high costs for intellectual property rights, making it a good choice for many VR content 

vendors or platforms. These videos are especially helpful for pre-travel decision making 

as they allow users to preview their destination. Vendors in the tourism industry can also 

use quality VR videos for marketing purposes. VR documentaries are most frequently 

used in scenarios such as environmental protection, remote exploration, and 

anthropology. Now with VR videos, users no longer need to leave their houses to explore 

the places they want to visit. 

 

 

4. Movies/TV series: Viewers are becoming more than just viewers. 

Viewers are usually just observers of traditional movies and TV series. With VR, users 

cannot only freely select an AOV, but also focus on their favorite roles, or even 

participate in the roles in videos. For example, in the VR movie Miyubi, a user appears in 

the video as an advanced robot that can often interact with other roles. Although, 

currently, these interactions are simple and preset in the video, this is still a brand new 

experience for viewers. In the future, with the development of VR videos and AI, users 
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will be able to interact more naturally with other roles and scenarios, or even to select the 

story and change the plot. 

3.3.3 Industry Situation  

Cloud VR 360° video content primarily includes short videos, with plots lacking 

complexity. 

 ̧ Cloud VR 360° videos mainly include short videos, such as sports events, concerts, 
highlight reels, scenery clips, and documentaries. This content is useful for attracting 

users. Post-production of live broadcast content into recorded content is convenient and 

can be rapidly implemented. However, due to the immature techniques for shooting 

content and their high production costs, the content in the storytelling category is scarce. 

 ̧ Driven by the attractiveness of sports events and the star effect, VR videos about 

sports events, and variety or celebrity shows can be promoted more easily. Currently, 

these videos are mainly in 4K. Attractive sports content and the star effect facilitate 

popularization. 8K VR video shooting and image stitching technologies have been 

developed by the industry. As networks improve, 8K VR videos will be popularized 

among users, supporting a better user experience. 

3.3.4 Business Model  

 

 

3.4 Cloud VR Gam ing : Cloud Rendering Lowers 
Requirements on Terminal Performance and Facilitates 
User Adoption  

3.4.1 Definition  

VR technology enables gamers to immerse themselves in a virtual game world, have 

immersive audiovisual experience, play games through physical movements, and play their 

dream roles. With the cloud computing technologies, traditional VR games can be stored and 

rendered on the cloud. This effectively lowers the requirements on terminals to make them 

more affordable. Users can travel in the virtual world and experience immersive high-quality 

VR games at low costs. 

Device provider

(DP)

Copyright/

Content provider
(CP)

Operator

Purchase

/Sales commission

VR device+technology

Content purchasing

/Guarantee+share

Copyright+content

Free/Charged

Video+network services

Individual/

Household 
user

Early-Stage Business Model of Cloud VR 360 V̄ideo (Content Aggregation)
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Cloud VR games are highly interactive and immersive, and are not only typical applications 

of VR, but also one of the most attractive services. There are 3DoF lightweight casual games 

and 6DoF hardcore games, corresponding to casual gamers and hardcore gamers. 

3.4.2 Application Scenarios  

Large VR game market 

According to the Goldman Sachs report, Virtual & Augmented Reality: Understanding the 

Race for the Next Computing Platform, VR games will be the first VR consumer market to be 

developed. The VR technology in the game industry is more mature than other industries. 

Game features are more compatible with VR technologies that offer an immersive experience. 

VR games on the market are rich, and users can easily pay for good gaming experience. 

By 2020, there will be 70 million users of VR/AR games generating $6.9 billion in software 

revenue, the report states. 

 

 

According to a report jointly released by SuperData and Unity, there is a lot of market 

potential for VR games, which occupied almost half of the VR software market share as of 

2016. 
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The Cloud VR game is the best form to promote VR games to families. 

VR technologies were hyped in 2016, and then the hypes faded because the cost was too high 

for the experience users get. In 2016, the first generation of VR devices came out. Users who 

wanted to experience VR games needed to pay about ¥15,000, equivalent to US $2,000 with 

prices differing between regions. Even now, to experience high-quality games, users still need 

to pay ¥4,000 (US $400) on an HMD and ¥6,000 (US $1,000) on a PC. 

Cloud VR enables game content and game rendering to be stored on the cloud. The interaction 

signals from the user end are uploaded to the cloud. The cloud servers complete the complex 

computing and image rendering of the game and compress them into audio and video streams, 

which are transmitted to the user VR terminals for decoding and displaying. Cloud VR lowers 

the cost in high-performance PCs, enabling users to turn from fat clients to thin clients and 

experience VR games at a lower cost. 

In addition, content is managed on the cloud platform, which facilitates copyright protection. 

The unified platform and development interface enable small-and medium-sized enterprises to 

invest in VR game development and enrich content. 

 

VR games are highly interactive, immersive, and interesting, and are suitable for home 

entertainment. Cloud VR helps reduce the threshold for VR games and is suitable for bringing 

VR technology to the home and making it a new family entertainment mode. 

Lightweight games and large games go parallel to meet the requirements of different 

types of users. 

Gamers who want to relax and enjoy casual games can connect to the cloud through home 

Wi-Fi by using cordless all-in-one VR machines or mobile phones with VR glasses. This kind 

of game uses 3DoF mode, with gamers usually standing or sitting. 

Simple games, such as interactive puzzle questions and children's fun games, may be operated 

through head rotation and sight focus. Some games, such as shooting games, may require the 

use of the functional buttons on HMDs or touchpads. More complex games may require a 

joystick connected through Bluetooth to improve user experience through immersive visual 

and auditory effects. This is a compromise between VR games and traditional games, and is 

very suitable for a casual play. 
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Hardcore players will never be bored by games because they can use PC VR devices 

connected to the converged home gateways, or use cordless 6DoF all-in-one VR machines to 

connect to the cloud through Wi-Fi to play strongly interactive and immersive 6DoF games. 

The experience of Cloud VR games is almost the same as that of VR games rendered on local 

PCs. Gamers can move within a certain range at home, such as squat to bypass bullets, or use 

both hands to shoot. This full-bodied game mode allows users to feel a strong sense of 

immersion and is suitable for longer experience and more complex games. Cloud VR games 

are popular not only for children and family entertainment, but for gamers who are really keen 

on games, because gamers do not need to pay for local rendering terminals and do not need to 

update configurations to ensure high performance. 

Games can be played anywhere a Wi-Fi access network is provided. 

With decent Internet access and a portable all-in-one VR machine or mobile phone with VR 

glasses, gamers can continue to play games even when they are not at home. Due to limited 

space for movement activity, this scenario is mainly suitable for 3DoF casual games. In places 

such as waiting rooms and coffee shops, users can wear an HMD and connect to the cloud to 

play casual games instead of playing with phones. 

3.4.3 Industry Situation  

 ̧ Mature terminals let gamers focus more on interaction, and the visual effect meets 

the current experience requirements. 

Excluding the specific HMDs for VR IMAX, the current VR HMDs support 3DoF 

lightweight games. Most of the 6DoF games are supported by wired HMDs. A few of 

cordless HMDs that support 6DoF games are in the pre-sale phase. Games require strong 

interactions, and therefore gamers pay more attention to their interactions with the game 

environment and are less sensitive to the resolution in gaming than in watching videos. 

The resolution of HMDs used for games ranges from 2K to 2.5K for lightweight games, 

and is about 3K for high-end games. The current terminals are highly mature, but to 

support an ultimate gaming experience, display effect needs to be improved. According 

to the Cloud VR Bearer Networks, the resolution for user entry-level experience must be 

8K in full view, and 1920*1080 for the single eye.  

 ̧ Strong interaction requires a high-quality network to ensure user experience, so 

operators have great advantages. 

To ensure that the experience of the Cloud VR game is the same as that of the locally 

rendered VR game, high bandwidth and low latency are required for the network. Based 

on the existing VR content and terminals, the average bandwidth occupied by Cloud VR 

games is 30 to 40 Mbit/s. To ensure that users can smoothly play games and are not 

dizzy while playing, the E2E latency must be less than 50 ms. According to the Cloud 

VR Bearer Networks, to meet the entry-level experience of users, the network must 

ensure that the bandwidth can reach 200 Mbit/s and that the RTT is about 10 ms. This 

high requirement makes the implementation of OTT Cloud VR games difficult . 

 ̧ A prototype platform has emerged, and the Cloud VR game will be the 

groundbreaking strong interactive service on the cloud platform. 

Cloud technology is a mature technology. For example, NVIDIA and Sony have invested 

in the cloud gaming industry, and some cloud gaming platforms are being launched. 

Although the Cloud VR game is a new business, there are no technological barriers. 

Huawei iLab has worked with partners to develop E2E prototypes, including the user end 

and cloud platform. 

Games are one of the most popular entertainment. As a type of services that attract users 

and increase user loyalty, the Cloud VR game will be the first type of interactive services 
aggregated on the cloud platform. In addition, the cloud platform can attract content 
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providers to continue to invest. Phenomenal games can attract gamers and promote 

platform development. 

3.4.4 Business Model  

 

 

3.5 Cloud VR Education: The New Direction of Education 
Innovation Facilitates the Systematic Development of VR 
Education  

3.5.1 Definition  

VR technology is used to build a virtual learning environment, such as the virtual lab, object 

movement in the universe, and microscopic world in biology. The abstract and unintelligible 

knowledge is presented vividly and intuitively. Users can enter the virtual classroom for an 

immersive learning experience through VR devices, instead of memorizing information in 

textbooks. 

3.5.2 Application Scenarios  

Education comprises a large share of business and consumer markets, and the spending power 

of users is also strong. Emerging information technology is converging with the traditional 

education industry, and VR education is a new offshoot of this convergence. The education 

content on the Cloud VR platform can make VR education systematic, courseware 

development easy, content updates and maintenance centralized, and learning cost lower. The 

embarrassing situation of selling hardware in the name of education can be changed.  
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VR education is the blue ocean of education innovation. 

Globally, the education market is vast. According to the report from Goldman Sachs, the value 

of VR education market will reach $300,000,000 in 2020 and $700,000,000 in 2025, and VR 

will become a basic education tool. 

 

 

Google has launched the Google Expedition platform to provide Cardboard products for 

schools free of charge. By using mobile a phone with VR glasses, students can enjoy a virtual 

learning journey. This platform has more than 100 education contents. 

Cloud VR will help VR education get out of trouble. 

The main problem in the VR education market is inadequate quantity and quality for forming 

a system. In order to sell products, content production companies and education institutions 

tend to develop unilateral content or gather content and sell them together with hardware. This 

phenomenon leads to the difficulty in monetizing education content, expanding the market, 

and low ecological efficiency.  

Cloud VR provides a content cloud platform and unified development standards for VR 

education. Content providers can focus on content production without adapting to different 

types of terminals or searching for buyers. The cloud platform also facilitates copyright 

management, protects the enthusiasm of content providers from pirated content, and improves 

the prosperity of the entire ecosystem. 

For users, the content of the Cloud VR education can be updated in time. The content provider 

maintains the content in a unified manner. No matter whether the user is an individual or an 

educational institution, the user does not need to update the content periodically. Students can 

directly access the cloud platform using VR HMDs and conveniently browse content in real 

time. 

There are many types of education market segments. Cloud VR education application 

scenarios can be classified into the following types: 

2C: Consumer education content 

This scenario is applicable to individual users. Users connect their PC VR or all-in-one VR 

machines to the cloud through the home gateway or Wi-Fi, and user experience is ensured by 
home bandwidth. 



 Cloud VR Scenario White Paper 

17 

 

The content mainly includes rich science knowledge, skill training, language learning and so 

on, and most of the applications are self-contained and interesting. For example, the 

spacewalk application allows users to experience how astronauts live and work in a space 

station. The micro-world application allows users to penetrate into the microscopic world in 

their kitchens and observe bacteria and microorganisms that previously can be seen only 

through microscopes. The English learning application allows users to pretend to be 

customers or waiters in a simulated coffee shop, and practice English communications. Cloud 

VR education turns the home into a classroom. 

2B: K12 education for schools 

This scenario is oriented towards the basic education of primary and middle school students. 

Students can connect to the campus network through all-in-one VR machines to watch and 

experience the content arranged by the teacher. The teacher's control end is connected to the 

same network to control the students' learning content in a unified manner and to explain the 

content quickly. 

K12's Cloud VR education is mainly based on simple contents across types and disciplines. 

The aim is to help students learn hard-to-understand knowledge in an immersive experience in 

a short time, and strengthen their memory ability. In addition, the content needs to be 

systematized based on the syllabus. For example, in the existing VR experiment courseware 

for junior middle school chemistry, students can conduct experiments on their own. If reagent 

is added incorrectly, simulated explosion may occur, allowing students to learn the lessons 

without being exposed to any danger. There is also courseware about the movement of 

celestial bodies and human blood components to help students experience knowledge in 

person. Cloud VR education is not only for science, but also for many liberal arts. For 

example, if the courseware presents a poem about Mount Lushan, VR education allows 

students to visit Mount Lushan, look at the local customs, and even see the appearance of 

Mount Lushan in ancient times. Cloud VR education can stimulate students' interest, so that 

students are more willing to study and learn. 

2B: Professional training for enterprises 

For enterprises, content customization is more important than diversity. The trainees can use 

cordless all-in-one VR machines to connect to the cloud through the network. They may also 

wear a more customized action capture device for multi-person collaboration training in a 

dedicated space. 

Cloud VR education can provide high-quality simulation of training scenarios that would 

have been both dangerous and expensive without VR, for example, flying, driving, and device 

operation training. For fire escape drills and emergency response drills, it is impractical to 

create real fires to ensure security. However, in the virtual world, a real disaster scene can be 

created for trainees to experience the risks and urgency without real danger. Cloud VR 

education is a low-cost and highly secure training solution for enterprises. 

3.5.3 Industry Situation  

Terminals are mature and the content is insufficient. Content needs to be enriched. 

The Cloud VR education experience improves along with that of the Cloud VR video and 

game. Existing terminals are mature and have met the preliminary experience requirements. 

However, VR education content is relatively fragmented. Consumer-oriented education 

applications are insufficient, and most companies or studios are just scratching the surface. 

The contents of K12 cannot cover the syllabus of primary school and middle school students. 

The training of the enterprise has not been widely implemented. 

The cause of this situation is that the ecosystem has not been established and content 
providers cannot focus on content production. VR education requires a cloud-based platform 
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to improve content distribution efficiency and to ensure the rights and interests of content 

providers. 

2B services require bandwidth guarantees, and operators' private lines can solve the 

problem.  

For 2C services, user experience can be guaranteed if the network environment is similar to 

that of Cloud VR videos and Cloud VR games. However, for 2B services, regardless whether 

for schools or enterprises, many people are learning and training at the same time. Operators' 

private lines can ensure that each student in multiple classrooms can have a good user 

experience. 

Education is a rigid demand. VR education is widely recognized and is most suitable for 

the first aggregated industry application. 

Content companies, terminal companies, education institutions, and schools recognize the 

value of VR education. Companies such as Google and Microsoft are moving into the 

education market. Terminal and content companies in China are also cooperating to make VR 

education accessible to hundreds of primary and middle schools. Education is regarded as a 

rigid demand. As one of the Cloud VR industry applications, education is most likely to be the 

first industry applications aggregated on the cloud platform, and the business market 

promotes the prosperity of the consumer market. 

3.6 Cloud VR Marketing: New Retail Marketing Mode  

3.6.1 Definition  

VR technologies enable consumers to visit stores and interact with products. Consumers can 

actively choose their favorite products and AOV, and experience the advantages of the 

products. These experiences can make consumers more willing to purchase the products, 

which is the marketing purpose of the vendors. 

3.6.2 Application Scenarios  

There are many forms of VR marketing, including 360° panoramic advertisements, built-in 

advertisements in apps, VR live advertisements, and brand experience activities. These can be 

classified into dedicated VR promotion content and advertorials embedded in other VR 

content. 

VR marketing stimulates the senses and drives demand. 

The selling point of VR marketing lies in the stimulation of users' senses. Users may not be 

able to directly experience the products at home, but VR marketing enables them to 

comprehensively understand the products and even use them virtually. For example, a car can 

be virtually restored by modeling, so that users can see each detail of the vehicle and test 

drive it at home. For the marketing of milk, users can see the source and processing of each 

drop of milk through VR videos. For the marketing of hotels, hotel rooms can be copied into 

the virtual world for users to experience. As long as a proper point of penetration is found, VR 

marketing can be applied to almost any type of commodities or physical stores. 

Built -in advertorials in VR content implement instant purchases without searching. 

As Cloud VR services develop, users will interact with various VR content, including pictures, 

videos, live broadcast, and games. A large number of advertorials can be implanted into 

immersive experiences. For example, eye tracking or focus identification can be used in a 
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video or live broadcast to identify a user's interest in a piece of clothes. Detailed information 

about the product can then be listed in real time, and even an instant purchasing can be 

supported. Some objects in games can also become customized by the sponsor as peripherals. 

In the main lobby of social networking, a virtual exhibition rack full of various commodities 

can be displayed for users to select. 

3.6.3 Industry Situation  

Some fields have piloted VR marketing, and Cloud VR marketing will develop together 

with cloud platforms to achieve mutually beneficial situations. 

The development of services will bring the 2C and 2B platforms of Cloud VR a larger user 

base. VR marketing can then be deployed on a large scale. As platforms develop, marketing 

will gradually develop as well. Marketing content will be added to various types of content. 

Good marketing content will drive users to make purchases of various types of content. This 

virtuous cycle will build a virtuous ecosystem, allowing cloud platforms and the content on 

the platforms to grow together. 

3.7 Cloud VR eSports  Arenas: Multiplayer  Video Game 
Competiti ons in Vast Environments  

3.7.1 Definition  

In this scenario, VR technologies are applied to eSports. Players can play any virtual role in a 

game using systems capable of optical motion capture in a large capture volume, accurate 

multi-camera synchronization management and computing systems, and special kinetic 

devices. They can compete with other players in a new way. The game content is stored and 

rendered on the cloud, improving user experience because heavy backpacks and devices are 

no longer needed and multiplayer cooperation and confrontation is possible.  

3.7.2 Application Scenarios  

The e-Space industry is growing, but innovation is needed. 

The current eSports market scale is expanding and eSports are sweeping the world. According 

to the Global Esports Market Report published by Newzoo, by 2020, the global eSports 

market value will reach the US$1.5 billion mark and the number of spectators will reach 300 

million. 

 



 Cloud VR Scenario White Paper 

20 

 

 

The demand for eSports is growing. However, most eSports are online games for PCs or 

mobile phones. This has not been changed or innovated for years. VR technologies may 

present new opportunities.  

Cloud VR eSports arenas will create a new way of gaming and bring ultimate immersive 

experience. 

Large VR eSports arenas put more emphasis on individual physical movement than traditional 

eSports. Therefore, the devices worn by players must be as light as possible to prevent 

hampering the movement or operations of players. With cloud rendering technologies, players 

wear only lightweight all-in-one VR machines. Players have more convenience and the cost 

of devices is lower.  

eSports are all about cooperation and confrontation, which is even more true with VR eSports. 

Players of the same team can play in the same physical space, requiring better cooperation 

than when using their own computers in different places. This virtual game world, combined 

with physical body movement of players, creates a new immersive eSports experience.  

 

 

Cloud VR eSports arenas are specialized offline venues equipped with motion capture devices, 

offering an experience that players cannot get at home. Players can go to their local Cloud VR 

eSports arenas and compete with each other over the Internet. Players need to wear motion 

capture devices (markers), all-in-one VR machines, and game peripherals (such as guns and 

swords, depending on the game). The game content is stored and rendered on the cloud. 

Players only need to connect to the wireless networks at the arenas.  

Players can have fun in cooperation or confrontation. 

The spacious arenas allow players to play games in cooperation or confrontation mode.  

In competitive games, players are grouped into two competing team. For example, in a 

snowball fight, the two teams can build their defenses and then throw snowballs at each other, 

enjoying a snowball fight even in the summer. They can even play shooting games in outer 

space or under the sea, which is more exciting than outdoor laser tag.  

They can also have fun in cooperation games. In an escape room adventure, players can be 

put into a creepy old house and work closely to find clues and solve puzzles and riddles to 

escape from the room. VR escape room games overcome the limitations of physical escape 

room games, such as limited space, arrangement difficulties, and infrequent updates. VR 

escape room games allow users to play in any made-up environment in an immersive way. 






































