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Abstract: With 5G's global large-scale commercial operation in 2020, the era of 

Internet of Things (IOT) is coming. As an important solution for large-scale IOT 

scenarios, narrow-band IOT (NB-IOT) communication technology has been widely 

concerned by communication manufacturers around the world since it was proposed 

by 3GPP in 2016. With the rapid development of NB-IOT technology, the pace of 

protocol standardization evolution has not stopped, during which a large number of 

NB-IOT technologies and new algorithms have emerged. 
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1. Introduction 

Mobile communication system was born in the 1980s, after 40 years of rapid 

development, has profoundly changed the way of human life and become an 

indispensable part of human life. As an important infrastructure of the current 

economic society, mobile communication system has developed rapidly. From the first 

generation mobile communication system using analog voice to the fifth generation 

communication system which is about to be commercialized in large scale, the core 

business has completed major changes from voice to data, involving fields from simple 

voice business to mobile internet, and then to smart city, smart agriculture, unmanned 

driving and intelligent In the field of IOT, such as home furnishing, the mobile 

communication system involves the rapid expansion of the plate, and the early 

communication between people will be upgraded to the interconnection of all things, 

and a fully mobile and fully connected digital society will be born. 

 
2. Overview of NB-IOT technology development 

The concept of IOT has been widely concerned since it was first proposed by Professor 

Kevin Ashton of MIT in 1999. In recent years, with the extensive application of IOT 
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technology in public utilities, energy, mobile medical, intelligent logistics and other 

fields, the IOT connectivity market ushered in explosive development. As an important 

enabling device of IOT, machine type communication is widely used in all walks of life. 

According to Cisco's prediction, the number of machine to machine / man (M2M) 

connections will increase from 780 million in 2016 to 3.3 billion in 2021, with a 

compound annual growth rate of 34% and a growth rate of four times. In practical 

application, object-to-object communication does not always pursue the way of high-

speed bandwidth as the communication between people. In fact, for application 

scenarios such as water meter monitoring, smoke alarm, farmland irrigation and other 

application scenarios, only a small amount of data transmission is needed after the 

equipment is connected to the network, and at the same time, the environment of the 

equipment is in because of its poor performance, low power consumption and massive 

connection support, it is the most effective solution to choose a machine type 

communication with small bandwidth, low power consumption and wide coverage. In 

addition, the ultimate goal of the external IOT is to realize the interconnection of all 

things. However, during the several years since the rise of this concept, there is no 

definite standard and wireless network technology support. In most cases, the current 

wireless cellular network technology, wireless local area network technology and near-

field communication technology are used. These technologies are mainly used for 

carrying large amount of data services, without focusing on coverage and equipment 

standby power consumption and other factors. With the emergence of low power wide 

area network (lpwan), it is possible to realize the application of IOT for long-distance 

transmission, small amount of communication data and long-term operation with 

battery power supply. Compared with the traditional IOT technology, low power Wan 

has the characteristics of wide network coverage, low terminal power consumption 

and strong coverage ability. At present, typical low power WAN technologies include 

Lora, sigfox, NB-IOT, etc. Lora and sigfox belong to private technologies. When they 

are applied, they need to establish a separate network and the spectrum used is not 

authorized. Therefore, there may be security defects. The research and 

standardization function of NB-IOT is carried out according to the standard 

organization of the third generation partnership project (3GPP). 3GPP is a 3G 

standardization project jointly carried out by European, American, Chinese, Japanese 

and Korean standardization organizations. It was founded in December 1998, now it 

has been extended to the fifth generation (5g). NB-IOT is a standard technology 

proposed by 3GPP for large-scale IOT scenarios, which was frozen in the R13 version 

of 3GPP. Compared with Lora and sigfox technology, NB-IOT uses authorized 

spectrum, which has become a widely accepted lpwan technology standard in the 

global communication industry. Because the standard is similar to long term evolution 
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(LTE), NB-IOT can be directly deployed in the global system for mobile communication 

Mobile communication (GSM) network, universal mobile communication system (UMTS) 

network or LTE network can reduce the deployment cost and realize smooth evolution. 

In 2017, the Ministry of industry and information technology issued the notice on 

comprehensively promoting the construction and development of mobile IOT. 

According to the notice, by the end of 2017, the scale of NB-IOT base stations in China 

should reach 400000, and by 2020, the scale of NB-IOT base stations in China should 

reach 1.5 million, realizing nationwide coverage. The rapid deployment of NB-IOT 

system will open a new window for China's IOT industry [1-8]. 

In the process of 5g research and development, 3GPP alliance has defined three 

application scenarios for 5g: enhanced mobile broadband, ultra-high reliability and low 

delay communication, and massive machine communication. At present, most of the 

IOT scenarios mainly use the current wireless cellular network technology, wireless 

LAN technology and near-field communication technology, which can not meet the 

access of massive IOT terminals. Due to the characteristics of low power consumption, 

wide coverage and Dalian connection of NB-IOT system, the system can be directly 

applied to massive machine communication scenarios, which greatly solves the 

characteristics of high power consumption and less access number of the original IOT 

scenarios. By reusing the existing LTE and GSM network architecture, NB-IOT provides 

more flexibility and plasticity for actual deployment, which also makes it very suitable 

for 5g network. At the same time, as an important verification channel of 5g new 

technology, software radio platform has been paid attention to by many scholars 

because of its open source, modularization and high cost performance. The 

exploration and development of NB-IOT system based on software radio platform will 

be an important development direction in the future [9-12]. 

 

3. Software radio platform 

The concept of Software Defined Radio (SDR) has a history of more than 30 years 

since it was first proposed. The core idea of SDR is to build an open, standardized and 

modular general test platform, and various communication modules involved in the 

actual communication system, such as modulation and demodulation, fast Fourier 

transformation (FFT) / inverse fast Fourier transform (IFFT), channel coding and 

decoding, orthogonal frequency division multiplexing (OFDM). In order to make the 

software radio system more open and flexible, ADC and DAC must be close to the 

antenna sufficiently. Therefore, in the process of communication system technology 

upgrading, researchers only need to update the software code without changing the 

hardware configuration, which greatly reduces the research time and development 

cost. The emergence of SDR platform provides a more cost-effective solution for the 
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verification of the feasibility and efficiency of new communication technologies. The 

key point of software radio is to use software as much as possible for wireless 

communication function and module based on a general hardware platform. The 

traditional radio platform focuses on the development of hardware and pursues the 

excellent processing performance of hardware when building the platform, which leads 

to many platforms with single function, narrow application area, poor scalability and 

reconfigurability. The most important point of SDR is to provide a new idea and 

concept for the design of radio platform. SDR system focuses on the design and 

implementation of software and related functions, and no longer pursues the 

performance of hardware and real-time processing ability. In order to achieve the 

flexibility of platform reconfiguration, the hardware platform and software algorithm 

need to be designed and implemented under the unified specification. At present, SDR 

platform is mainly based on CPU, FPGA (field programmable gate array) and DSP 

(digital signal processing) hardware equipment. The mainstream SDR hardware 

architecture includes: based on general processor (GPU) GPP SDR architecture, FPGA 

based SDR architecture and DSP based SDR architecture. Compared with FPGA and 

DSP, the hardware architecture based on GPP has higher reconfigurability and 

flexibility, and has lower development cost and development difficulty. It is more 

suitable for the research and development of school laboratory environment. Through 

the rapid construction of experimental environment and experimental scene, 

researchers can quickly verify and try a series of algorithms and technologies. 

Currently used for radio access Network (RAN) software or hardware equipment are 

composed of a large number of proprietary components. The setting of proprietary 

components hinders innovative software or hardware updates and increases the cost 

of operators deploying new services in the changing cellular network. In the future, 

the development of 5g will lead to slow technology change. Compared with proprietary 

components, open source software running on GPP can greatly simplify network 

access, greatly improve system flexibility and development speed, and reduce the 

deployment time of new services for operators with the cost reduction. In recent years, 

there are many software radio platforms based on GPP hardware architecture. The 

architecture generally includes two key parts: general processor and rf hardware. The 

general processor is responsible for the operation of baseband module and data 

processing, while the rf hardware is responsible for analog-to-digital conversion, 

frequency switching and data transmission. General purpose processor can choose 

desktop computer, portable computer, server and other data processing equipment 

with different performance. At present, many scenarios are based on different 

equipment combinations for baseband data processing. RF peripherals include bladerf, 

USRP, hackrf and other devices of different manufacturers. The performance and price 
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of different devices are different, and can be selected according to the actual situation. 

With the rapid update of technology and the improvement of system hardware 

capability, many software radio platforms based on GPP can be used for practical 

development and research work and run stably. The platform for LTE communication 

system has been widely concerned by scholars, It includes openair interface (OAI) 

platform, srslte platform, openlte platform and amarisoft platform [13-18]. 

 

4. Conclusion 

With the rapid development of communication technology, 5g is about to realize large-

scale commercial use in the near future, and the era of IOT is coming. In the three 

major areas of 5g, the deployment of large-scale IOT scenarios will be an important 

direction of future communication technology development. Therefore, the research 

of NB-IOT related technologies and algorithms needs a reliable test platform for 

testing and evaluation. 
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