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Measurement Setup & GPS Tracker Introduction

Trial Site

NB-IoT

U2000 Server

NB-IoT GPS 

Tracker

MME HSS

PGW SGW

Core Network

Test Laptop

Item Description

Model Quectel BG96

Chipset Qualcomm MDM9206

Network 
Mode

B3/B28

Deploymen
t Mode

Guardband/Inband

Dimension 67(L)*50(W)*25(H)mm

Input 
Voltage

12V-24V

Mictrack NB-IoT GPS Tracker MP90

Application 

Server

IoT Platform*

*IoT platform is not included in this testing

Item Description

Model Quectel BG96

Chipset Qualcomm MDM9206

Network 
Mode

B3/B28

Deployment 
Mode

Guardband/Inband

Dimension 94(L)*51(W)*17(H)mm

Input 
Voltage

12V-24V

Mictrack NB-IoT GPS Tracker MT550

*For B28 NB-IoT testing *For B3 NB-IoT testing



Radio Access Network – Candidate Site

Site ID Long Lat

ZBR987 43.893928 26.321760

EnodeB

Name

EnodeB

ID
Cell Name Azimuth TAC

Frequency 

Band

Downlink 

EARFCN

Reference signal 

power(dBm)

EBR987 64987 XiBR987A 20 13999 28 9405 27.2

EBR987 64987 XiBR987B 130 13999 28 9405 27.2

EBR987 64987 XiBR987C 240 13999 28 9405 27.2

ETB880 53880 EiTB880A 90 13999 3 1544 27.2

ETB880 53880 EiTB880B 190 13999 3 1544 27.2

ETB880 53880 EiTB880C 300 13999 3 1544 27.2

Site ID Long Lat

ZTB880 36.5001 28.4629

Buraydah (B28) Tabuk(B3)



NB IOT Deploy Solution - LTE Guardband

Guard band

• The guard band deployment mode can be used when the LTE bandwidth is 
greater than 10 MHz and guard band deployment has no legal risks. 

• Guard band in edge spectrum > 100 kHz
• Guard band in edge RB > 100 kHz (1:1 network), > 100 kHz (1:N network)

1:1  >=100k
1:N >=200k

NB-IoT

LTE Bandwidth 20MHz

100k



Test Case Description Expected Result

1
NB-IoT signaling 
tracing

Test the NB-IoT device attach 
and detach the network 
successfully

Monitor the attach 
and detach successful 

message in OSS

2 GPS tracking

Test the GPS tracker can 
report the location 
information to the application 
website by the NB-IoT
network.

Monitor the tracker
location and trajectory 

in the application 

website.

Test Case



Test Case 1 NB-IoT Signaling Tracing

Signaling Flow Chart

Monitor the signaling flow message in OSS
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UU TRACE Procedure:

Use ‘Signaling Trace’ function from U2000 to monitor the communication between NB-IoT terminal 

and NB-IoT eNodeB. we can see the the RRC connection setup procedure and DL/UL transmission is 

successful. 

Signaling Tracing – Between Device and eNodeB



MME TRACE Procedure (Attach):
From the MME trace, we can see the attach procedure and communication between 

UE/eNodeB/MME are successful.

Signaling Tracing - Between eNodeB and MME (1) Attach



NB-IoT Parameter Checking:

From the MME trace, we can see the MME will send attach accept message to UE,message include 

the TAC(13999),QCI(9),APN(jawalnet.com.sa),PLMN(42001),   

Signaling Tracing - Between eNodeB and MME (2) Attach Parameter 
Checking



MME TRACE Procedure (Detach):

From the MME trace, we can see the detach successful. 

Signaling Tracing - Between eNodeB and MME (3) Detach



Real Time Tracking:

When GPS Tracking device is debugged setup on Band28 and switch ON, it will connect to the 

network and from the tracing server car location and position can be identified.    

GPS Tracking - Real Time Tracking



GPS Tracking - Historical trajectory

Historical trajectory:

When vehicle started moving, from server can be trace out its motion, location, speed & mileage
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UU TRACE Procedure:

Use ‘Signaling Trace’ function from U2000 to monitor the communication between NB-IoT terminal 

and NB-IoT eNodeB. we can see the the RRC connection setup procedure and DL/UL transmission is 

successful. 

Signaling Tracing – Between Device and eNodeB



MME TRACE Procedure (Attach):
From the MME trace, we can see the attach procedure and communication between 

UE/eNodeB/MME are successful.

Signaling Tracing - Between eNodeB and MME (1) Attach



NB-IoT Parameter Checking:

From the MME trace, we can see the MME will send attach accept message to UE,message include 

the TAC(13999),QCI(9),APN(jawalnet.com.sa),PLMN(42001),   

Signaling Tracing - Between eNodeB and MME (2) Attach Parameter 
Checking



MME TRACE Procedure (Detach):

From the MME trace, we can see the detach successful. 

Signaling Tracing - Between eNodeB and MME (3) Detach



Real Time Tracking:

When GPS Tracking device is debugged setup on Band3 and switch ON, it will connect to the network 

and from the tracing server car location and position can be identified.    

GPS Tracking - Real Time Tracking



GPS Tracking - Historical trajectory

Historical trajectory:

When vehicle started moving, from server can be trace out its motion, location, speed & mileage



Appendix



NB-IoT GPS Tracking Device Setup

GPS tracking device configuration software, setting the NB-IoT network frequency band, APN, PLMN etc.

*Configure frequency band as B28 in device



Thank You


