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About This Document 

Scope 

This document is applicable to N21 and N23 modules. To simpily the description, N21 in the following 

content refers to the N21 and N23. 

Audience 

This document is intended for system engineers (SEs), development engineers, and test engineers. 

Change History 

Issue Date Change Changed By 

1.0 2019-12 Initial draft Bale Chang 

1.1 2020-03 Corrected some errors in chapter 3.1.2 Bale Chang 

1.2 2020-06 Optimized the application processes Bale Chang 

 

Conventions 

Symbol Indication 

 

This warning symbol means danger. You are in a situation that could cause fatal 

device damage or even bodily damage. 

 

Means reader be careful. In this situation, you might perform an action that could 

result in module or product damages. 

 
Means note or tips for readers to use the module 

 



 

NB-IoT Bluetooth DT Application Notes 

About This Document 

 

Copyright © Neoway Technology Co., Ltd v 

 

Related Documents 

Neoway_N21_AT_Command_Mannual 

Neoway_N21_EVK_User_Guide 

HM-16_Product_Specifications 

E104-BT02_Product_Specifications 
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1 Overview 

This document mainly describes how to establish a connection between N21 and a Bluetooth device 

and how to communicate data over this Bluetooth connection. It can provide quick guide for you to 

know how to use the Bluetooth function of Neoway NB-IoT modules.  
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2 About Bluetooth Data Transmission 

The Bluetooth data transmission of Neoway NB-IoT modules has the following basic features: 

 ̧ Slave mode 

 ̧ Configurable MTU, ranging from 23 to 247 

 ̧ Performed via AT commands 

Neoway NB-IoT modules provide 2 groups of transparent services that are suitable for most of the 

mobile phone applications and Bluetooth modules on the market.  

Table 2-1 Transparent service 0xFFF0 

UUID Properties Description Remarks 

0xFFF0 Read-only Service UUID Transparent transmission service 

0xFFF1 Read, and notify Tx UUID UUID used by N21 to send data to the BT device. 

0xFFF2 Read and write Rx UUID 
UUID used by N21 to receive data from the BT 

device. 

Table 2-2 Transparent service 0xFFF0 

UUID Properties Description Remarks 

0xFEE0 Read-only Service UUID Transparent transmission service 

0xFEE1 Read, write, and notify Tx UUID 
UUID used by N21 to send data to the BT 

device 

0xFEE1 Read, write, and notify Rx UUID 
UUID used by N21 to receive data from the BT 

device. 
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3 Bluetooth Connection and Data Transmission 

This chapter mainly describes how to connect a Neoway NB-IoT module to an Android phone or a 

Bluetooth module.  

The module provides 2 groups of transparent services, among which 0XFEE0 is adopted in the 

processes described in this document. 

3.1 With Android Application 

This section details the process on how to connect an N21 module to a Bluetooth application on an 

Android phone. The Android application described in this process supports MTU negotiation.  

Requirements: 

 ̧ An Android phone 

 ̧ An N21 module 

3.1.1 Connection Process 

Follow the steps below to connect the N21 module to the Android Application. 

Step 1: Send AT commands to the N21 module to enable its Bluetooth function. 

1. Query the Bluetooth device name and MAC address. 

AT+BLENAME? 

+BLENAME: NWY869060030000685,88:3E:00:23:CE:0C  

OK 

2. Enable the Bluetooth function. 

AT+BLEOPEN 

OK 

Step 2: Install and start BLE Scanner on the Android phone. 
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Step 3: Find the corresponding BT device (N21) in the BLE Scanner interface, and tap Connect.  

After the connection is established successfully, you can find the corresponding transparent 

transmission service and UUID. 

  

 

Step 4: Tap Updating? to display the following interface. 

 



 

NB-IoT Bluetooth DT Application Notes 

Chapter 3 Bluetooth Connection and Data Transmission 

 

Copyright © Neoway Technology Co., Ltd 10 

 

 

 

 

You need to pay attention only to the service with a desired UUID (0xFEE0). Do NOT operate services with 

other UUIDs. 

3.1.2 Data Exchange 

MTU Negotiation 

The APP running on most mobile phones that support BT 4.2 supports automatic MTU negotiation, and 

the MTU value can be negotiated automatically after a connection is established.  

If you use an APP that does not support automatic configuration, modify the MTU as required to obtain 

a higher transmission speed. 

Uplink Data 

Step 1: Enable the NOTIFY function of the Tx UUID. 

 

 



 

NB-IoT Bluetooth DT Application Notes 

Chapter 3 Bluetooth Connection and Data Transmission 

 

Copyright © Neoway Technology Co., Ltd 11 

 

Step 2: Send the command below to transmit data through the N21 module to the App. 

AT+BLESEND=100,a123456789a123456789a123456789a123456789a123456789a123456789a123456789a1

23456789a123456789a123456789  

 

Step 3: On the App, tap Read Value to read the data sent by the N21 module. 

 

Downlink Data 

Step 1: Tap Write Value. 
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Step 2: Input data in the text box and tap Write. 

 

 

Step 3: On the serial-port tool, check the data received by the N21 module. 

 

 

3.1.3 Transmission Speed  

Table 3-1 shows the results of the transmission speed tests in different scenarios over BT connections. 

Table 3-1 Test results of the transmission speed  

Scenario Test condition Transmission Speed 

Uplink data (N21->APP) 

MTU: 247 

Sending interval: 40 ms 

Size of each packet: 220 bytes 

Size of total packets: 220000 bytes 

4 Kbps 

Downlink data (APP -> N21) 

MTU: 247 

Sending interval: 40 ms 

Size of each packet: 220 bytes 

Size of total packets: 220000 bytes 

4 Kbps 

 

The transmission speed depends on two parameters:  

 ̧ MTU 

A maximum transmission unit (MTU) is the largest packet or frame. The larger the MTU is, the 

higher the transmission speed is. The MTU value of N21 ranges from 23 to 247. 
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To ensure a higher and more stable transmission speed, it is recommended that each packet 

you send does not exceed MTU-3. 

 ̧ Connection interval 

It indicates interval of Bluetooth connection events. The shorter the interval is, the higher the 

transmission speed is.  

This parameter cannot be modified on a mobile phone in general since it is a system parameter. 

The interval setting varies with mobile phone brands or Android OS versions.  

In the tests, a Huawei mobile phone running Android 7.0 OS was used, and its interval value is 

48.75 ms. 

In addition, you can also set the sending interval to obain a higher transmission speed. The packet-

loss issue may occur if the interval is set to a too-small value.  

In the tests, the sending interval was set to 40 ms and the issue did not occur.  

It is recommended to set the sending interval to 40 ms or a larger value. 

3.2 With E104-BT02 

Requirements: 

 ̧ An E104-BT02 Bluetooth module 

 ̧ An N21 module 

E104-BT02 supports the following features: 

 ̧ Master and slave modes 

 ̧ BLE 4.2 

 ̧ Its baud rate can reach 57600 bps at most 

 ̧ MTU negotiation  

The MTU can be set to 131 at most and the maximum size of each packet is 128 bytes. 

 ̧ Connection interval is modifiable 

 ̧ MAC address binding  

 ̧ Software version: V4.2 

 ̧ Hardware version: V3.0 

For more details, see E104-BT02 Product Specifications. 

3.2.1 Connection Process 

Step 1: Send AT commands to the N21 to enable its BT function. 
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1. Query the Bluetooth device name and MAC address. 

 

2. Enable the Bluetooth function. 

 

Step 2: Configure the E104-BT02 module. 

1. Pull the 0th pin and 14th pins of E104-BT02 to low. 

2. Power on the module. 

The module is in master mode. 

3. Configure the E104 module through its UART interface. 

ī Set its baud rate to 57600 bps. 

ī Set the MAC address of the slave device (N21). 

The MAC address is in hexadecimal format. Follow the little-endian principle to fill the 

address.  

 

 

ī Set the size of each packet. 

Send the <MTU> command to the E104 module. The value ranges from 20 to 128 and the 

default value is 20 bytes.  

It was set to 128 in this example. 

 

 

 

The command format mentioned above shall be <command> that uses < as a prefix and > as a postfix. A carriage 

return is not required when using these commands. 

Step 3: Connect the E104 module to the N21 module. 

1. Restart the E104 module. 

The connection is established automatically.  
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2. Check the connection status. 

 ̧ The N21 module (as a master device) is connected to a Bluetooth device. 

 ̧ The E104 module returns CONNECTED to the <STATE> command. 

3.2.2 Data Exchange 

Step 1: Pull the 0th pin of the E104 module to high to enable the transparent transmission mode. 

Step 2: Send data through AT commands on N21 to the E104 module. 

The E104 module can receive the data. 

Step 3: Send data on E104 to the N21 module. 

The N21 module can receive the data. 
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3.2.3 Transmission Speed 

Table 3-2 shows the results of the transmission speed tests in different scenarios over BT connections. 

Table 3-2 Test results of the transmission speed  

Scenario Test Condition Transmission speed 

Uplink data 

(N21->E104) 

MTU: 131 

Sending interval: 20 ms 

Size of each packet: 120 bytes 

Size of total packets: 120000 bytes 

4 Kbps 

Downlink data 

(E104 -> N21) 

MTU: 131 

Sending interval: 70 ms 

Size of each packet: 120 bytes 

Size of total packets: 120000 bytes 

1.4 Kbps 

 

The transmission speed depends on two parameters.  

 ̧ MTU 

A maximum transmission unit (MTU) is the largest packet or frame. The larger the MTU is, the 

higher the transmission speed is. 

ī The MTU value of N21 ranges from 23 to 247. 

ī The MTU value of E104 ranges from 23 to 131. 

 ̧ Connection interval 

It indicates interval of Bluetooth connection events. The shorter the interval is, the higher the 

transmission speed is. Keep the default interval value (10ms) for E104.   

In addition, you can also set the sending interval to obain a higher transmission speed. The packet-

loss issue may occur if the interval is set to a too-small value.  

In the tests, the sending interval was set to 20 ms for UL and 70 ms for DL. The issue did not occur.  

It is recommended to set the sending interval to the values used in the tests or larger values. 

3.3 With HM-16 

Requirements: 

 ̧ An HM-16 Bluetooth module 

 ̧ An N21 module 
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The HM-16 module supports the following features: 

 ̧ Master and slave mode 

 ̧ BLE 4.2 

 ̧ Its baud rate can reach 115200 bps at most 

 ̧ MTU negotiation  

The MTU can be set to 131 at most and the maximum size of each packet to be sent is 128 

bytes. 

 ̧ Interval value is modifiable 

 ̧ Software version: V1.10 

For more details, see HM-16_17 User Manual. 

3.3.1 Connection Process 

Step 1: Send AT commands to the N21 to enable its Bluetooth function. 

1. Query the Bluetooth device name and MAC address. 

 

2. Enable the Bluetooth function. 

 

Step 2: Start a serial-port tool to configure the HM-16 module through AT commands. 

1. Set its baud rate to 57600 bps. 

 

 

2. Set its minimum connection interval to 10 ms. 
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3. Set its maximum connection interval to 10 ms. 

 

 

4. Set it to master mode. 

 

 

5. Set it to manual working mode. 

 

 

Step 3: Restart the HM-16 module and send AT to the module. 

If OK is returned, the UART baud rate is adapted properly. 

Step 4: Search the N21 module (slave device) on the HM-16 module. 

Send AT+DISC? to the HM-16 module to search the slave device.  

All slave devices are displayed in a sequence determined by their index. 

 

 

Step 5: Connect the HM-16 module to the N21 module.  

Send AT+CO<P1><P2> to the HM-16 module.  

<P1> refers to the index subscript and <P2> refers to the MAC address of the N21 module. You 

can obtain the values of <P1> and <P2> though AT+DISC?. 

 

 

If the N21 module receives CONNECTED, the connection is established successfully. 
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3.3.2 Data Exchange 

Step 1: Send AT+FINDALLCHARS? to the HM-16 module to query the characteristic value of the N21 

module.  

  

 

In this process, the N21 module adopts the transparent transmission service 0xFFE0, the 

characteristic value of which is 0XFEE1. The service has the properties of read, write, and notify; 

and the corresponding char number is 0016. 

Step 2: Send AT+NOTIFY_ON0016 to enable the NOTIFY function. 

 

 

The char number of FEE1 is 0016 as shown in the figure above, so AT+NOTIFY_ON0016 is 

used to enable the NOTIFY function. After the NOTIFY function is enabled successfully, 

OK+DATA-OK is returned.  

Step 3: Send AT+SET_WAYWN0016 to set the HM-16 module to data sending mode. 

After the setting is valid, OK+SEND-OK is returned. 

After performing all the steps above, the transparent connection between the HM-16 module and the 

N21 module is established successfully. You can read and write data over the connection, that is, the 

HM-16 module and the N21 module can transmit data with each other over the Bluetooth transparent 

Char number Characteristic value of the 

N21 module 
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connection. 

 

 

3.3.3 Transmission Speed 

Table 3-3 shows the results of the transmission speed tests in different scenarios over BT connections. 

Table 3-3 Test results of the transmission speed  

Scenario Test Conditions Transmission Speed 

Uplink data 

(N21->HM-16) 

MTU: 247 

Sending interval: 40ms 

Size of each packet: 220 bytes 

Size of total packets: 220000 bytes 

4 Kbps 

Downlink data 

(HM-16 -> N21) 

MTU: 247 

Sending interval:40 ms 

Size of each packet: 220 bytes 

Size of total packets: 220000 bytes 

4 Kbps 

 

The transmission speed depends on two parameters: 

 ̧ MTU 

A maximum transmission unit (MTU) is the largest packet or frame. The greater the MTU is, the 

higher the transmission speed is.  
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ī The MTU value of N21 ranges from 23 to 247. 

Although no command is provided for the HM-16 module to modify the MTU value, HM-16 

supports MTU negotiation. 

To ensure a higher and more stable transmission speed, it is recommended that each packet 

you send does not exceed MTU-3. 

 ̧ Connection interval 

It indicates interval of Bluetooth connection events. The shorter the interval is, the higher the 

transmission speed is. In can be modified through AT command for HM-16. The default value is 

7.5 ms. In the above tests, the connection interval was set to 10 ms for HM-16. 

In addition, you can also set the sending interval to obtain a higher transmission speed. The packet-

loss issue may occur if the interval is set to a too-small value.  

In the tests, the sending interval was set to 40 ms for UL and 40 ms for DL. The issue did not occur.  

It is recommended to set the sending interval to 40 ms or greater values. 
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4 Summary 

When using the Bluetooth data transmission function of NB-IoT module, pay attention to the following 

aspects: 

Transmission Speed 

The speed depends on two parameters: MTU and connection interval.  

 ̧ Connection between N21 and the Android App: only MTU is modifiable to increase the 

transmission speed of the connection. 

 ̧ Connection between N21 and the Bluetooth module: both MTU and interval can be modified to 

increase the transmission speed of the connection. 

 

 

Note that the power consumption is higher as the interval is shorter.  

Data Segmentation 

The maximum size of each packet can be determined through MTU negotiation. When transmitting 

data over the Bluetooth connection, you shall consider the data segmentation mechanism, in which 

the data must be segmented once it exceeds the maximum value. The N21 module supports the AT 

command that can be used to query its maximum data segment. 

For example, the value is 244, indicating that the maximum data segment of the N21 module is 244 

bytes.  

AT+BLESEND? 

+BLESEND:244 

OK 

 

 

The segmentation mechanism is implemented in the N21 module already. However, the mechanism of the 

application or the Bluetooth module is to be developed by yourself. Improper data segmentation might result in 

an abnormal communication or module faults.  
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