
NB-IoT protocol stack 

project status and future 

evolution

1

Steven Shen, IOT Product Senior Manager, 

Huachang Technology Wireless Communication



X1



Established in 1997, Huachang Technology keep providing high quality & low-cost software products & 

solutions, software customizing, outsourcing services to all customers with our advanced technologies.

Huachang Technology (Dalian) Co., Ltd. 

(Parent company )

3 companies

300+ stuff

26M registered capital

20 years established

Dairix Corporation

(Holding subsidiary)

Anshan Huachang Technology Co., Ltd. 

(A wholly-owned subsidiary)



1997

Huachang Computer 

Co., Ltd. was 

established

The embedded 

business began 

2001

The Wireless communication

protocol stack business began

2002

Cooperating with 

Hisilicon for 

WCDMA protocol 

stack software 

development

“WCDMA Protocol Stack 

Software” was adopted by 

DOCOMO

2005 2008

Cooperating with 

ASTwireless for 

TD-SCDMA
protocol stack research

Won the MTK Aritsu

testing order

2009 2010

TD-SCDMA
Protocol stack won the 

order

of Qualcomm

2013 2015 2016

Satellite 
communication protocol 

stack software development 

for 

Hwa Create 

2017

Anritsu script development

Sign a partnership with 

CEVA
in NB-IoT field

Engaged in research of 

NB-IoT 
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As of May 2018, 50 NB-IoT commercial networks were deployed worldwide, more 

than 500,000 base stations have been built.

They are mainly distributed in the APAC, Europe, North America, Australia and South 

Africa. 
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2017

2018

Full coverage

Network optimization

Covered 346 cities

Full coverage

Deploying

Full coverage

2017

2018

44.3 Million

100 Million

229 Million

349 Million

70 Million

130 Million
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R13  

FDD only

GPRS/LTE NB-IoT + 20dB

Deep Coverage

Low Power

10 Years

Low Cost Target 1$

Massive Connections



R14  

FDD only

Positioning

Enhanced Mobility

Multicast

Cat-NB2

Large TBS（2HARQ）New UE category

50,000+   100,000+   

Enhance Non-anchor carriers

14dBm 23dBm 

UL:1000bits

DL:680bits 

UL:2536bits   

DL:2536bits



R15  

FDD + TDD

Small Cell

Further reduce

Delay & Power

Macro Cell

Small Cell

NPRACH optimization

Receive SI optimization

SI Faster

>100km
Reduce 

false alarm
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Step1

Step1 - Requirement

Step2

Step2 - High level design

Step3

Step3 - Low level design

Step4

Step4 - Coding Step5

Step5 - Unit test

Step6
Step7

Step8
Step8 - System test

Step6 - Program test

Step7 - Integration test

Customizable and configurable

Friendly and clear interface

Excellent memory management mechanism

ASN.1 and RoHC optimized for NB-IoT

Easy to port to different platforms

Advanced logging and debugging tools

Development process

Benefits



Stand-alone test on PC

All testing tools are independently developed by Huachang

Testing each task or full stack

Strict checking mechanism            - Memory leak checking

- Stack overflow checking

- Global variables checking

- Memory out of range checking

Stand-alone test on Board

Run the PS code on the board for script testing before L1 is ready

Full stack is running in the real working environment and check the software and 

hardware cooperation

Communication between PC and board uses UART or others(such as Socket or USB 

if the board supports it)

Now we have supported four platforms as shown 

Call-box test

Our PS has been tested with the following Call-box

- R&S CMW500

- Keysight UMX

- Anritsu 8430

- Starpoint 8315

Testing is divided to

Three main stages:

The testing coverage has covered all the contents of TS-36.523.



GCF certification

Field test

PS has passed almost half of the GCF test cases, 

other test cases are on going.

PS will pass GCF certification in December 2018.

Data throughput with CHINA TELECOMM.

Communication with Ali cloud platform.

More than 8 cities in China.

Dalian

Shanghai

Chengdu

Guangzhou

Beijing

Nanjing

Shenyang

Hangzhou
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Custom

Development

乌鲁木齐

西宁

兰州

银川

呼和浩特

西安

太原

保定

石家庄

北京

天津

锦州 哈尔滨

长春

沈阳

大连

青岛

郑州

苏州

南京

上海

杭州

合肥

武汉

福州

南昌

长沙

东莞广州海口南宁

贵阳

昆明

重庆

成都

拉萨

7 years of experience

40+ cities

Satellite communications products GSM for Railway products

3 Operators certification 

CMCC, CUCC, CTCC

Lab certification

GCF, PTCRB



We have been focusing on the development of protocol stack for almost 20 years. Our protocol stack products are available 

from 2G to 4G. 

NAS Team

Responsible for the development and maintenance of 

NAS module.

(EMM, ESM, SMS, AT, USIM, NVM, NAScodec)

RRC Team

Responsible for the development and 

maintenance of RRC module.

L2 Team

Responsible for the development and 

maintenance of L2 module.

(MAC, RLC, PDCP, RoHC)

Testing Team

Responsible for each module testing and 

the whole protocol stack integration 

testing.

Environment Team
Responsible for the development and 

maintenance of testing tools.

(RTSS, ITE, ScriptTool, APIdecoder, ASN.1)

There are 5teams in our management structure. Each team has experts who have been in his 

field for more than 10 years experiences.
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Steven Shen

shendeqi@huachangtech.com

WWW.huachangtech.cn


