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ABSTRACT 

The lack of core technology is the pain point and difficulty of the development of enterprises in China. How 

to realize the breakthrough of core technology is an important problem to be solved urgently. Based on the 

understanding that the core technology breakthrough is the requirement of the construction and operation 

mechanism of enterprise innovation ecosystem, this study explores the breakthrough mechanism of enterprise 

core technology from the perspective of innovation ecosystem. It also makes a longitudinal case study on the 

technical breakthrough process of Huawei baseband chip. The research shows that Huawei innovation 

ecosystem provides support for Huawei's core technological breakthrough through its two operating 

mechanisms of opening and sharing, concurrence and symbiosis. Finally, it realizes the technical 

breakthrough of baseband chip from general non-core component technology to general core component 

technology to product integration and optimization. This study provides practical enlightenment for the core 

technological breakthrough of enterprises from the perspective of innovation ecosystem. 
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1. INTRODUCTION 

The occurrence of the ZTE incident has exposed the grim 

reality of China's lack of core technology, which makes it 

an urgent and important task for Chinese enterprises to 

carry out independent innovation and break through the 

core technology. Core technological innovation is often 

difficult to be completed by an enterprise alone, and 

multiple agents need to cooperate in order to complete the 

core technological innovation of a product or even a 

component. Therefore, the breakthrough of core 

technological competence is not only a test of enterprise 

innovation ability, but also a test of enterprise innovation 

ecosystem. Huawei has gone from following in the 2G era, 

keeping pace with the 3G era and leading in the 4G era, 

until 5G is far ahead in the world, which shows Huawei's 

core technological breakthrough. Most of the existing 

researches study the core technological breakthroughs of 

enterprises from the perspectives of patent, strategy, 

structural innovation and organizational learning. Few 

scholars discuss the effect of the construction and 

operation mechanism of innovation ecosystem on 

enterprise core technological breakthrough from the 

perspective of innovation ecosystem, so this study studies 

the core technology breakthrough mechanism of 

enterprises from the perspective of innovation ecosystem, 

and takes Huawei as a case study. It not only provides 

reference and inspiration for Chinese enterprises' core 

technology breakthrough, but also provides a new 

theoretical perspective for the existing research on 

enterprise core technology breakthrough. 

2. RELATED THEORY 

2.1. Enterprise innovation ecosystem 

2.1.1. Connotation of enterprise innovation 

ecosystem 

The enterprise innovation ecosystem was clearly put 

forward by Adner [1]. He believes that enterprises should 

put innovation at the core, and at the same time, 

enterprises need to build a complete innovation chain with 

relevant partners to promote the success of innovation [2]. 

Zhang Yunsheng [3] defines the innovation ecosystem as 

an innovation system based on component / module 

knowledge alienation, symbiosis and co-evolution formed 

by high-tech enterprises all over the world. The innovation 

ecosystem is composed of multi-agents, including large 

enterprises, small and medium-sized enterprises, start-ups, 
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service institutions, investment institutions, government 

departments, scientific research institutions and so on [4-

5]. The relative balance of the ecosystem is maintained by 

competitive cooperation among agents [6-7]. At the same 

time, different subjects can be divided into three 

population of research, development and application [8]. 

2.1.2. The operating mechanism of innovation 

ecosystem 

Scholars mainly study the operation mechanism of 

innovation ecosystem from the perspectives of opening [9-

10], sharing [2], niche decision [9,11], symbiosis [9,12], 

learning [13], diffusion and access [10], coordination [14-

15], catalysis and emergence [2,16]. It is considered that 

the innovation ecosystem is an organic and unified whole 

that formed by the interaction of the innovation subject 

and its innovation environment. Based on the common will 

and goal, the innovation subjects in the system integrate 

the innovation resources in the ecology by means of 

openness and cooperation to build a win-win innovation 

network, and make use of their respective strengths to 

benefit each other and learn from each other. to achieve 

symbiosis, sharing, co-creation and win-win. At the same 

time, there is a multi-agent competition and cooperation 

relationship in the innovation ecosystem, innovation 

subjects should not only pay attention to their own internal 

innovation behavior, but also need to consider the effective 

coordination and integration with other innovation 

subjects. These mechanisms play an important role in the 

operation of the innovation ecosystem. Agents share 

resources through open mechanisms, and then deal with 

the relationship of competition and cooperation among 

agents through mechanisms such as niche decision-

making. In order to promote mutual learning between 

agents, resource diffusion and acquisition, and finally 

achieve the catalysis and emergence of innovative 

achievements, achieve coordination and symbiosis among 

subjects, and achieve the goal of win-win. It can be said 

that the core operating mechanism of innovation 

ecosystem is opening and sharing as well as concurrence 

and symbiosis mechanism. Therefore, this study mainly 

discusses the operating mechanism of innovation 

ecosystem from the two mechanisms of opening and 

sharing, concurrence and symbiosis. 

The opening and sharing mechanism of innovation 

ecosystem means that enterprises make full use of internal 

and external resources to carry out technological 

development and innovation activities, and commercialize 

technological achievements through internal and external 

channels [17]. A complete opening and sharing 

mechanism should include at least three elements: 

innovation subject, innovation resources and open 

innovation platform. Through multi-party participation, 

interaction and cooperation and sharing of innovation 

subjects, we should establish an open innovation platform 

that effectively combines the internal innovation 

requirements of the innovation subject with its external 

innovation resources [2]. This platform is an important 

carrier for bringing together innovation resources, capital 

and talents [18]. The innovation network formed between 

subjects can realize the rapid flow and sharing of 

innovation resources. The internal innovation platform 

built within the enterprise can enhance the technology 

management ability of the enterprise, facilitate the 

identification of innovation value, obtain and absorb 

external technology resources, and through a flexible 

intellectual property management model, ensure the 

maximization of innovation performance [19]. At the same 

time, enterprises can also strengthen their independent 

innovation, cultivate absorptive capacity, and promote the 

implementation of open innovation by actively integrating 

into technology alliances, seeking technology outsourcing 

and cultivating core technical talents [20].  

The concurrence of innovation ecosystem means that there 

must be a concurrence relationship between innovation 

subjects in innovation ecosystem, and this relationship will 

change with the change of niche relationship among 

innovation subjects [2,21]. Symbiosis is common in the 

behavior of enterprise subjects, such as technological 

innovation, knowledge sharing, product exchange and 

learning path [22], which generally includes three modes: 

resource sharing mode, resource overlap mode and 

resource separation mode [23]. The competition-

cooperation symbiosis mechanism of innovation 

ecosystem consists of four elements, namely, competition-

cooperation symbiosis unit, competition-cooperation 

symbiosis platform, competition-cooperation symbiosis 

interface and competition-cooperation symbiosis network, 

which operate under the common environmental 

background. The competition-cooperation symbiosis unit 

is the main body participating in innovation, the 

competition-cooperation symbiosis platform is the 

collection of many competition-cooperation symbiosis 

units, the competition-cooperation symbiosis interface is 

the sum of the interaction of competition-cooperation 

symbiosis units, and the competition-cooperation 

symbiosis network is the relationship between competition 

and cooperation symbiosis units. It evolves along the path 

of "unit-platform-interface-network". Based on the degree 

of similarity of the niche of competing and coexisting 

symbiotic units in the innovation chain, it can be divided 

into similar units and heterogeneous units, and this concept 

is relative and will change according to the niche of the 

subject in different innovation chains. The symbiotic 

relationship between similar units is more competitive, 

while the symbiotic relationship between heterogeneous 

units is more labor division. Therefore, it has evolved two 

different paths: the symbiotic path of division of labor and 

cooperation and the development path of competitive and 

cooperative symbiosis [2]. 

2.2. Core technology 

Scholars often understand the connotation of core 

technology from the perspective of product or knowledge 

[24-25] . Ma Junru [26] believes that the core technology 
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refers to one or more technologies in which similar 

products in a certain industry or field play the most critical 

role in the market competition. Wang Jiang [27] proposed 

that the core technology is represented by different forms 

of knowledge such as patents, know-how and industrial 

standards. Gao Qiaozi [28] believes that the core 

technology is the key or basic technology of the product, 

the unique and irreplaceable technology that is difficult for 

competitors to imitate, and the basis for improving the 

competitiveness of products. Based on the above research, 

this study defines the core technology as the technology 

that the enterprise has independent intellectual property 

rights, is the most important to support the sustainable 

development of its industry, and is difficult to imitate. 

Scholars mostly divide the structure of core technology 

from the aspects of module, link and micro-mechanism. Fu 

Yuwu divides the automobile core technology into six 

modules such as whole vehicle development technology 

and chassis technology [29]. Hong Yong and Su Jingqin 

[30] divided the core technology into three links: key 

manufacturing technology, core component technology 

and product architecture technology. Li Xianjun and Meng 

Donghui [31] think that the core technology is composed 

of principle core technology, performance core technology 

and reliability core technology. This study believes that the 

core technology is composed of a variety of technologies, 

enterprises to master a variety of technologies is not 

achieved overnight, but by mastering all the technologies 

contained in the core technology, so as to finally complete 

the core technology breakthrough. Therefore, this study 

divides the core technology into three parts: general non-

core component technology, general core component 

technology and product integration and optimization 

according to its importance, versatility and whether it is 

crossed with other products. 

The existing core technology research is mainly based on 

the theories of innovation catch-up, capability, network, 

evolution, etc., from the perspectives of patent [32], 

architecture innovation [33], strategy [34-35], 

organizational learning sequence [31, 36], etc. the 

breakthrough process of core technology is studied, and 

how to develop and improve the core competence of 

enterprises is discussed. It is considered that emerging 

technology, architecture innovation, product 

modularization and niche strategy can provide enterprises 

with opportunities to catch up, subvert and reconstruct the 

industrial pattern, guide R & D investment, and reduce the 

pressure of competition. There are few studies on the 

mechanism of the construction and operation of enterprise 

innovation ecosystem on the breakthrough of enterprise 

core technology from the perspective of innovation 

ecosystem. However, the complexity of core technology 

and the development trend of enterprises through the 

construction of ecosystem make it very necessary to 

explore the breakthrough process of enterprise core 

technology from the perspective of innovation ecosystem. 

This is of great significance for a more in-depth and 

comprehensive analysis of the breakthrough mechanism of 

the enterprise's core technology and putting forward 

practical suggestions for the enterprise. Therefore, this 

paper chooses to explore the mechanism of innovation 

ecosystem on the core technological breakthrough of 

enterprises from the perspective of innovation ecosystem. 

3. METHODS AND OBJECTS 

3.1. Method 

This study uses the method of longitudinal single case 

analysis. The reasons are as follows. First of all, there is 

very little literature to explore the process of core 

technological breakthrough from the perspective of 

innovation ecosystem, and it is difficult for existing 

theories to fully reveal its internal mechanism. The case 

study is applicable to the phenomenon that the existing 

theory is not suitable to explain or the explanation is 

insufficient [37-38]. In addition, the single case study is 

suitable for the study of representative typical cases, 

especially the longitudinal study of the same case based on 

a long-term process-oriented perspective, which is helpful 

to confirm the sequence of key events and identify 

causality [39-40]. The breakthrough of core technology is 

often a long-term and complex process. This paper is to 

explore the promotion process of core technology by the 

development of innovation ecosystem in this process. The 

vertical single case method is very consistent with the 

purpose of this study [41]. 

3.2. Sample 

Following the principle of theoretical sampling, through 

the analysis and screening of case materials, we finally 

choose Huawei Technology Co., Ltd. (hereinafter referred 

to as Huawei) in the terminal field of the core technology 

baseband chip breakthrough as a typical case to conduct an 

in-depth vertical single case study, the reasons are as 

follows: first, theoretical adaptation. Huawei is a pioneer 

and model for domestic enterprises to achieve core 

technological breakthroughs through the establishment of 

an innovation ecosystem. Huawei promotes innovation 

capabilities by building an innovation ecosystem. The 

model of achieving core technological breakthroughs has 

always been the focus of the industry and academia 

[33,42-43]. Second, the typicality of the case. Huawei is 

the most competitive Chinese company in the global 

communications industry, starting research and 

development of baseband processors in 2007, launching 

Barone 700 in 2010, successfully breaking Qualcomm 

monopoly, and then releasing Barone 5000 in 2019, taking 

the lead in completing 5G technology breakthroughs. 

From the initial key technology is controlled by people, to 

finally stand at the forefront of the world technology, the 

breakthrough of Huawei baseband chip technology 

Advances in Social Science, Education and Humanities Research, volume 466

831



provides a very typical research sample for this paper. 

Third, data availability. This paper mainly uses the 

second-hand data research method. Huawei, as an 

international well-known company, has sufficient 

literature for reference, which provides the necessary data 

for this study. 

3.3.Data collection 

This paper uses second-hand data for research. Su Jingqin 

and Liu Jing [44] believe that under the condition that rich 

second-hand data can provide effective support for case 

studies, case researchers can conduct case studies based on 

second-hand data. In order to ensure the authenticity and 

reliability of the case study, this paper selects a variety of 

sources of data, including relevant books, periodical 

papers, patent data and the official websites of relevant 

subjects such as corporate websites, research institutions 

and colleges and universities. And these information verify 

each other to ensure its authenticity, and finally 

summarized into a group of official materials to form a 

complete context of development (Table 1).

Table 1 case data sources 

Data type Source 
Quantit

y 
Main contents 

Official 

information 
Official website and official 

Weibo 
7 

Relevant information released on Huawei's official 

website and the official Weibo, the official websites 

of universities and research institutions 

Book Library 8 Books related to the development of Huawei 

Periodical 

papers 

CNKI, VIP, Wanfang, Web 

of Science and other 

websites 

64 

The key words of periodical search are Huawei 

technology, Huawei core technology, Huawei 

patent, Huawei innovation, Huawei baseband, 

Huawei R & D and so on. 

News 
Search engines such as 

Baidu and Google 
27 

Search with Huawei baseband, Huawei chip, 

Huawei Barone chip, Huawei Kirin chip, Huawei R 

& D, etc. 

Patent data 

International intellectual 

property Organization Patent 

Database and Chinese 

National Patent Database 

2 
Patent Information of all related components of 

Huawei Baseband Chip 

 

4. CASE DESCRIPTION [46-53] 

Huawei was founded in 1987 in Shenzhen, Guangdong 

Province, initially as a subscriber exchange sales agent. 

In 1990, Huawei began its own research and 

development and became a communications equipment 

manufacturer with both manufacturing and sales. 

Huawei's mobile terminal business is the main business 

direction of Huawei consumer business, which has 

released a series of products, such as P, Mate, nova, 

Mai Mang, Changxiang and so on. Huawei has made 

great achievements in the technological innovation of 

baseband chips. Since the release of Barone 710 in 

2010, Huawei has successively released a series of 

baseband chips, such as Barong 710, Qilin 710, Barong 

720, Kirin 920, Qilin 960, Kirin 980, Barone 5000, etc., 

completing the leap from following to taking the lead. 

The baseband chip is the core component of the mobile 

phone, which is used to synthesize the baseband signal 

that is about to be transmitted or to decode the received 

baseband signal. It is composed of CPU processor, 

channel codec, digital signal processor, modem and 

interface module [45]. These modules require 

enterprises to have many different technologies and 

knowledge (figure 1). 
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Figure 1 main technical composition of baseband chip 

The acquisition of core technology of Huawei baseband 

chip has gone through three stages.  

The first stage is the stage of perfecting the internal R & D 

system (1987-1998). Huawei is first involved in the field 

of R & D, establishing and perfecting the internal R & D 

system and making use of innovation resources in various 

parts of the country. Through the integration of internal 

resources [54], the expansion of the relationship between 

major external partners, and the interaction and 

coordination of internal management departments [55], the 

internal innovation ecosystem is established, which lays a 

good foundation for the outward expansion of Huawei 

innovation ecosystem. At this stage, Huawei is equipped 

with general non-core component technologies for 

baseband chips, such as voice codec, clock 

synchronization, interface, integrated circuit and so on 

(figure 2).  

The second stage is the international R & D layout stage 

(1999-2006). Huawei has shifted from the original 

construction of internal innovation ecosystem to peer-to-

peer cooperative innovation, through the participation of 

leading users [56], the development of government-

industry-school cooperation [57], the construction of 

customer-supplier relationship network[58-59], etc., to 

build a simple innovation ecosystem. Huawei has the 

general core component technology of baseband chip, such 

as channel coding / decoding, channel adaptation, channel 

estimation, channel equalization, interference technology, 

modulation / demodulation and so on.  

The third stage is the core technology breakthrough and 

rapid iteration stage (2007-present). On the basis of the 

original industry-university-research cooperation, Huawei 

has carried out collaborative innovation for the 

government, enterprises, universities, scientific research 

institutions, intermediary organizations, financial 

institutions and other main bodies [60-61]. By establishing 

research institutes, laboratories, and open source 

communities in joint innovation, Huawei continues to 

expand its innovation ecosystem and create more 

innovation achievements. At this stage, Huawei 

successfully realized the product integration of each 

component technology of Huawei baseband chip and 

carried out a rapid iterative upgrade. 

 
Figure 2 Progress of baseband chip technology 
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5. CASE ANALYSIS 

5.1. Improvement stage of internal R & D 

system（1987-1998） 

The innovation main body of Huawei's innovation 

ecosystem at this stage is mainly composed of Huawei, 

cooperative enterprises, joint venture companies, scientific 

research institutions, universities and customers. Among 

them, universities and research institutes jointly form the 

research community of Huawei innovation ecosystem, the 

development population is composed of Huawei, 

component suppliers and processing enterprises, and the 

application group is composed of cooperative enterprises, 

joint ventures and customers. The research direction is 

determined by the market and demand information 

transmitted by customers, cooperative enterprises, joint 

ventures, etc., and then through the internal support system 

of Huawei Planning Office, General Office, cadre 

Department, etc., through the support of talents, funds, 

knowledge, information and other resources for Huawei's 

central research department, in order to support Huawei's 

research and development, and through cooperation with 

component suppliers and processing enterprises to produce 

corresponding products.Finally, the products are 

distributed to users through Huawei, joint ventures and 

joint ventures (figure 3). 

 
Figure 3 Innovation ecosystem in the stage of perfection of Huawei's internal R & D system 

Note：RD：Research department ； BD：Business department 

Huawei innovation ecosystem has established an open and 

sharing mechanism with Huawei, component suppliers, 

scientific research institutions, universities, cooperative 

enterprises and customers as the main body, the internal 

intellectual property management system and the open 

innovation culture and external open innovation platform 

promote each other, in order to establish various types of 

competition and cooperation symbiosis mechanism with 

heterogeneous units (figure 4).  

Huawei has established a simple external innovation 

network by cooperating with domestic and foreign 

enterprises or establishing joint ventures, establishing 

research institutes or branches to conduct cooperative 

research and development with domestic universities, and 

signing talent training agreements to establish an open 

innovation platform. And through the external innovation 

network to exchange and share innovation resources with 

various subjects, gather innovation resources and 

accelerate the flow of resources; through cooperative R & 

D, both sides share innovation costs and risks, reduce the 

occupation of resources, cost investment and R & D risks, 

and greatly improve the R & D efficiency of enterprises. In 

addition, Huawei has successively set up the Central 

Research Department and the intellectual property 

Department to manage intellectual property rights, 

ensuring the timely patenting and standardization of 

knowledge and technological achievements, and 

strengthening the protection and utilization of its own 

intellectual property rights. Then, establish an open and 

innovative corporate culture within the enterprise, treat 
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and integrate all kinds of resources of the industry with an 

open mind, which lays an ideological foundation for 

Huawei's open innovation.  

Huawei has established a labor-division and cooperative 

symbiosis relationship with other units by establishing a 

competitive and cooperative symbiosis platform 

dominated by enterprise cooperation and joint ventures, as 

well as cooperative research and development with 

universities and scientific research institutions. Due to the 

low degree of trust among the subjects, the symbiosis 

mode between the units is mainly the resource separation 

mode, and the resources mainly exist outside the units and 

circulate through the competing symbiosis platform. 

 

Figure 4 operational mechanism of innovation ecosystem in the stage of perfection of Huawei's internal R & D system

Thanks to the role of Huawei's innovation ecosystem 

opening and sharing, competition and symbiosis 

mechanism in gathering innovative resources, accelerating 

the flow of resources, reducing R & D costs and risks, 

improving R & D efficiency, and building a harmonious 

development environment, Huawei successfully mastered 

voice codec, interface control, clock synchronization 

technology, integrated circuits and other technologies, and 

completed a breakthrough in general non-core component 

technology for baseband chips. 

5.2.International R & D layout stage（2000-

2006） 

At this stage, Huawei's innovation ecosystem is mainly 

composed of suppliers, Huawei, operators, universities, 

competitors, scientific research institutions, government, 

users and so on (figure 5). Among them, the research 

community is composed of universities and research 

institutions, the development community is composed of 

Huawei, suppliers, competitors and operators, and the 

application group is composed of operators and users, 

which are not only the users of Huawei products, but also 

provide new ideas and suggestions for the product 

innovation of Huawei products, and promote the 

optimization and improvement of Huawei products. 

Internally, Huawei carries out R & D system reform by 

introducing management systems such as IPD integrated 

product development, so as to bring Huawei's internal R & 

D system in line with international standards and support 

Huawei's international R & D process. Externally, through 

the establishment of research institutes and branches in 

various parts of the country, cooperative research and 

development with domestic enterprises and universities, 

and signing talent training agreements, domestic resources 

are integrated. Through the establishment of research 

institutes in countries around the world, cooperation with 

universities around the world to establish network 
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colleges, cooperation with advanced enterprises in the 

world to carry out authorized training for talent 

internationalization, to provide Huawei with sufficient and 

high-quality human resources for innovation. Through 

technical cooperation with suppliers, competitors, 

operators and other innovation entities, establishing joint 

ventures, technology R & D platforms, joint R & D 

laboratories, joint innovation centers and other innovation 

platforms to carry out international R & D, while users are 

also involved, to provide innovative inspiration and 

suggestions for Huawei innovation. The participation of 

the government, industrial alliances and standards 

organizations in the innovation ecosystem provides 

environmental support for Huawei's innovation and 

provides protection for Huawei's intellectual property 

rights. 

 
Figure 5 Innovation ecosystem in Huawei's international R & D layout stage 

In the stage of international R & D layout, Huawei has 

established an open and sharing mechanism with Huawei, 

operators, users, suppliers, competitors, universities, 

scientific research institutions, standards organizations, 

and industrial alliances as the main innovation subjects, 

internal open innovation corporate culture, internal 

resource sharing mechanism and internal innovation 

platform promote and coordinate each other and support 

the operation of Huawei's external open innovation 

platform. And through the establishment of a variety of 

types of competing and cooperative symbiotic interface to 

maintain the competitive and cooperative symbiotic 

mechanism with similar units based on competing and 

cooperative development, and with different units based 

on division of labor and cooperation (figure 6).  

Internally, Huawei has carried out internal R & D system 

reform, established an internal innovation platform based 

on IPD integrated product R & D process system, to adapt 

to the trend of openness and sharing; established an 

internal resource sharing mechanism to promote the 

sharing and utilization of innovation resources; and 

together with Huawei's open innovation culture, provided 

basic support for the operation of Huawei's innovation 

ecosystem. Externally, Huawei has established various 
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types of open innovation platforms with competitors, 

suppliers and operators to carry out cooperative research 

and development of products and technologies, and share 

innovation resources. And through participation in 

international standards organizations and industrial 

alliances, information exchange and sharing, actively 

integrate into the innovative environment; through 

cooperation with domestic and foreign enterprises to carry 

out authorized training or the establishment of training 

centers, the two sides share staff training experience and 

jointly train high-skilled applied talents. Through the 

establishment of research institutes around the world and 

cooperative research and development with universities at 

home and abroad, signing talent transfer agreements, and 

cooperating in the establishment of network colleges, we 

can share talents, knowledge and technology, and jointly 

train professionals.  

For the long-term development of the enterprise, Huawei 

adopts the international strategy of open cooperation, 

follows the principle of extensive cooperation [52], and 

establishes a long-term strategic relationship with its 

competitors. By establishing a joint venture company, 

signing a patent cross-license agreement, establishing a 

joint R & D center and an open laboratory, the two sides 

establish a competitive and cooperative symbiotic 

relationship based on resource separation mode and 

resource sharing mode. While Huawei and suppliers, 

operators, scientific research institutions, universities, 

users and other heterogeneous units through the 

establishment of joint ventures, joint innovation centers, 

network colleges, open laboratories, open innovation 

platforms and other forms of competitive and cooperative 

symbiotic interface to establish a division of labor and 

cooperation based on resource separation mode and 

resource sharing mode. 

 
Figure 6 operating mechanism of innovation ecosystem in Huawei's international R & D layout stage 

Through these two mechanisms, Huawei innovation 

ecosystem gathers a large number of innovation resources 

for its baseband chip technology breakthrough, accelerates 

the flow of innovation resources, improves the utilization 

efficiency of innovation resources, builds a more 

harmonious external environment for Huawei innovation 

and development, reduces Huawei R & D risks and costs, 

improves Huawei R & D efficiency, and enables Huawei 

to obtain a large number of innovation achievements in 

various composition technologies of baseband chips. All 

kinds of technologies have made a breakthrough, and 

successfully completed the breakthrough of the general 

core module technology of baseband chip. 
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5.3. Core Technology Breakthrough and Fast 

iteration stage（2007-2019） 

At this stage, Huawei's innovation ecosystem is mainly 

composed of suppliers, competitors, operators, other 

enterprises, Huawei, universities, scientific research 

institutions, government, users, industrial alliances, 

standards organizations, open source communities and 

intermediary institutions. Among them, the research 

community is composed of universities and research 

institutes. In addition to Huawei, suppliers, competitors 

and operators, users also begin to directly participate in 

Huawei's product research and development process and 

become a member of its development community, while 

the application community is also composed of operators 

and users (figure 7). The government, together with other 

enterprises and intermediaries, provides Huawei with 

policy support and good services for innovation, which has 

become the external support for Huawei's innovation. On 

the other hand, innovative subjects such as scientific 

research institutions, universities, suppliers, operators, 

competitors and users, together with Huawei's internal R & 

D, jointly carry out personnel training, collaborative R & 

D and establish international technical standards through a 

variety of ways. At the same time, Huawei actively 

participates in international standard-setting and tracks 

technological frontiers by joining international 

organizations such as open source communities, standards 

organizations and industry alliances. 

 
Figure 7 Innovation ecosystem in core technology breakthrough and rapid iteration phase of Huawei 

At this stage, Huawei finally established a competition-

cooperation symbiosis relationship dominated by 

cooperation with similar units, supplemented by 

competition, and a competition-cooperation symbiosis 

relationship with different units, and adopted a 

competition-cooperation symbiosis mechanism based on 

the symbiosis mode of resource sharing, resource 

separation and resource overlap (figure 8).  

The open and sharing mechanism of Huawei innovation 

ecosystem attracts more innovation subjects to participate 

in Huawei's open innovation platform, establishes a more 

diverse sharing platform, and establishes closer and 

extensive ties with various subjects (figure 8). At this 

stage, Huawei has established cooperative relations with 

more enterprises, established a more favorable 

environment for innovation, joined a number of standards 

organizations, industrial alliances and open source 

communities, and gained a certain position among them. it 

provides great convenience for Huawei to obtain 

knowledge and technology information and to patent and 
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standardize innovation achievements. Through the 

establishment of open source community and terminal 

developer alliance, users' participation in product 

development is increasing, which provides a lot of 

innovative inspiration and suggestions for Huawei 

baseband product iteration. Through the establishment of 

ICT College, we have established cooperative relations 

with many domestic universities, providing Huawei with a 

wealth of innovative talents.  

At this stage, Huawei's competition and symbiosis 

mechanism adds a new component-open source 

community, and the relationship with similar units turns to 

cooperation-based and competition-supplemented 

development relationship. The cooperation between 

Huawei and heterogeneous units has made great progress, 

establishing more forms of competition and cooperation 

symbiosis interface, such as open source community, ICT 

Academy, etc., the interaction between each interface has 

become very frequent and close, forming a complex 

competition and cooperation symbiosis network. 

 
Figure 8 operating mechanism of innovation ecosystem in core technology breakthrough and rapid iteration phase of 

Huawei 

At this stage, Huawei officially began the product research and development of baseband chip, relying on a large number of 

innovative resources and inspiration provided by Huawei's innovation ecosystem, coupled with efficient R & D efficiency and 

harmonious development environment, successfully developed Huawei's first baseband chip product Barone 700, and 

completed a product integration breakthrough. Subsequently, the product iteration was carried out at a very fast speed to 

improve the performance of the baseband chip, and a series of products such as Barone and Kirin were released successively, 

which finally made Huawei's baseband products among the forefront of the world.  

To sum up, the relevant contents of the above three stages can be summarized in Table 2. 

Table 2 Huawei Baseband Chip Technology Breakthrough Mechanism from the Perspective of Innovation 

ecosystem 

Time 

Content 

Improve the internal R & D 

system（1987-1998） 

International R & D layout 

（1999-2006） 

Core Technology Breakthrough 

and Fast iteration（2007-2019） 
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Core 

technology 

breakthrough 

stage 

General non-core 

component technology 

breakthrough 

General Core component 

Technology Breakthrough 

Product integration and 

optimization 

Composition 

of innovation 

ecosystem 

Huawei, Cooperative 

enterprise, joint ventures, 

scientific research 

institutions, universities, 

customers 

Huawei, suppliers, operators, 

universities, competitors, 

scientific research institutions, 

government, users, standards 

organizations, industrial 

alliances 

Huawei, suppliers, competitors, 

operators, other enterprises, 

universities, scientific research 

institutions, governments, users, 

industry alliances, standards 

organizations, open source 

communities, intermediaries 

Innovate the 

operating 

mechanism of 

ecosystem 

The opening and sharing 

mechanism in which 

intellectual property 

management system, open 

innovation culture and open 

innovation platform 

promote and coordinate 

each other; competition and 

cooperation symbiosis 

mechanism based on 

competition and 

cooperation symbiosis 

platform 

Internal open innovation 

corporate culture, internal 

resource sharing mechanism, 

opening and sharing mechanism 

that internal innovation platform 

and open innovation platform 

promote each other; competition 

and cooperation symbiosis 

mechanism based on 

competition and cooperation 

symbiosis interface 

The opening and sharing 

mechanism with a wider range of 

innovation subjects, more diverse 

open innovation platforms, and 

more closely related subjects; the 

competition-cooperation 

symbiosis mechanism based on 

competition-cooperation 

symbiosis network 

Core 

technology 

progress 

It has the technology of 

voice codec, clock 

synchronization, interface, 

integrated circuit and so on 

All technologies have 

completed functional 

breakthroughs and performance 

optimization 

Successful completion of product 

integration breakthrough and 

product iteration 

 

6. CONCLUSION AND ENLIGHTENMENT 

6.1. Conclusion 

(1) Through its operating mechanisms such as opening and 

sharing, competition and symbiosis, the innovation 

ecosystem supports innovation resources, accelerates the 

flow of innovation resources, optimizes the innovation 

development environment, and reduces the risk and cost of 

R & D. Promote the core technology breakthrough of 

enterprises, such as improving R & D efficiency. The 

internal opening and sharing mechanism of Huawei 

provides a solid foundation for the operation of Huawei's 

innovation platform, while the external opening and 

sharing mechanism establishes long-term communication 

and cooperation with various innovative subjects by 

constructing an external open innovation platform. it 

provides sufficient innovation resources to support 

Huawei's baseband chip technology breakthrough and 

reduces the risk and cost of Huawei's research and 

development. In addition, through the establishment and 

operation of the innovation platform and the competitive 

and cooperative symbiosis platform, the subjects become a 

community of interests, reduce unnecessary competition, 

and build a harmonious external environment for Huawei's 

innovation and development.  

(2) The breakthrough of Huawei baseband chip technology 

has gone through three stages: general non-core 

component technology breakthrough, general core 

component technology breakthrough and product 

integration and optimization. The breakthrough of general 

non-core component technology is to master the basic 

knowledge and technology needed to learn or innovate 

other technologies in the components that complete non-

core functions in the core technology components, or to 

learn or innovate other technologies in the components 

that complete the non-core functions in the core 
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technology components. The breakthrough of general core 

component technology is to master the technology that 

crosses with the technologies needed by other business in 

the components that complete the core functions in the 

core technology components. Product integration and 

optimization is to combine all the technologies contained 

in the core technology, integrate on the same product and 

optimize the product performance. 

6.2. Theoretical contribution 

(1) The innovation ecosystem theory is used to expand the 

research perspective and theoretical choice of enterprise 

core technology breakthrough. The existing researches 

mainly study the core technological breakthroughs of 

enterprises from the theoretical perspectives of innovation 

catch-up, capability, network and evolution, and few 

studies discuss the role of innovation ecosystem in the 

process of core technological breakthroughs of enterprises 

from the perspective of innovation ecosystem theory. This 

study examines the whole process of Huawei baseband 

chip technology breakthrough from the perspective of 

innovation ecosystem. It provides an explanation in the 

context of innovation ecosystem for enterprise core 

technology breakthrough, and expands the research 

perspective and theoretical choice of enterprise core 

technology breakthrough.  

(2) The analytical framework of enterprise core 

technological breakthrough from the perspective of 

innovation ecosystem is established (figure 9). Through 

the comprehensive use of innovation ecosystem and core 

technology theory, this paper tentatively establishes the 

analytical framework of enterprise core technology 

breakthrough from the perspective of innovation 

ecosystem, and defines the main body, elements, operating 

mechanism and breakthrough process. This paper 

discusses how the innovation ecosystem provides support 

for the breakthrough of enterprise core technology through 

its operating mechanism, and provides concrete guidance 

for the analysis of the breakthrough path of enterprise core 

technology. 

 
Figure 9 Analytical framework 

6.3. Practical enlightenment 

(1) To provide countermeasures and guidance for 

enterprises to make core technological breakthroughs. 

When an enterprise makes a breakthrough in the core 

technology, it can make a breakthrough in turn according 

to its constituent technology, and it can also enhance the 

economic value of the technology in the R & D stage 

according to the degree of intersection between it and the 

existing business of the enterprise. When enterprises make 

core technological breakthroughs, it is difficult for 

individual enterprises to support and obtain all the 

resources needed for core technological breakthroughs, so 

they can adopt open innovation strategies, join or establish 

innovation ecosystems, and obtain innovation resources in 

the innovation platform. to provide support for the 

enterprise's core technology breakthrough, but also can 

reduce the risk of research and development, and provide a 

good environment for enterprise innovation and 

development.  

(2) Provide guidance for other participants in the 

innovation ecosystem. Through the analysis of Huawei 

enterprise innovation ecosystem, different innovation 

subjects play different roles in different stages of the 

innovation ecosystem, have their own division of labor, 

and have different available resources. According to the 

analysis of the operation mechanism of the innovation 

ecosystem in different stages, it is helpful for the relevant 

subjects to grasp their own role and role in the innovation 

ecosystem, and to provide guidance for enterprises to 

adopt what kind of innovation and management strategies 

are conducive to the breakthrough of their core 

technologies at different stages of development. 

6.4. Practical enlightenment 

The data sources of this study are mainly second-hand 

data, and the limitation of data is one of the limitations of 

this study. In addition, the discussion on the operation 

mechanism of innovation ecosystem is mainly based on 

opening and sharing mechanism, competition and 

symbiosis mechanism, and how to promote enterprise core 

technology breakthrough through its operation mechanism 

remains to be improved. At the same time, because the 

core technology of each industry and product is different, 

and the structure of each core technology is also different, 

the core technology breakthrough of enterprises must 

adapt to their own situation. Therefore, this study has 

limitations to explore the path of core technology 

breakthrough in various industries. In order to improve the 

universality of the research, future research can use a 

variety of data sources, select enterprise cases in different 

industries, explore the internal mechanism of innovation 

ecosystem to promote core technological breakthroughs, 

and establish a more perfect analysis framework. 
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