Modelling Obstacles between UEs and eNB in NetSim LTE

Software Recommended: NetSim Standard v12.1/v12.2 (32-bit/ 64-bit), Visual Studio 2017/2019
Follow the instructions specified in the following link to clone/download the project folder from GitHub
using Visual Studio:

https://tetcos.freshdesk.com/support/solutions/articles/14000099351-how-to-clone-netsim-file-

exchange-project-repositories-from-github-

Other tools such as GitHub Desktop, SVN Client, Sourcetree, Git from the command line, or any client

you like to clone the Git repository.

Note: It is recommended not to download the project as an archive (compressed zip) to avoid

incompatibility while importing workspaces into NetSim.

Secure URL for the GitHub repository:
v12.1: https://github.com/NetSim-TETCOS/MODELLING_OBSTACLES_IN_LTE_v12.1.git

v12.2: https://github.com/NetSim-TETCOS/MODELLING_OBSTACLES_IN_LTE_v12.2.git

Note: The cloned project directory will contain the documentation specific to the NetSim version
(v12.1/v12.2).
Users can model obstacles to vary the channel losses between the eNB and the connected UEs, by

modifying the underlying LTE code.

This is required because, as of NetSim v12, in the GUI, the wireless link (between one eNB and all
connected UES) properties are same i.e. if we change in one of the UE-eNB links, the change will reflect

in all the connect UE-eNB links.

Obstacles are modelled by adding an attenuation (dB) value. Other channel conditions can be varying
the stochastic pathloss model based on 3GPPTR38.900 standard. These include

environment/parameters such Rural/urban, indoor/outdoor, LOS/NLOS, O2I High-lows/Low loss etc.

Steps:
e After you unzip the downloaded project folder, Open NetSim Home Page click on Open

Simulation option,


https://tetcos.freshdesk.com/support/solutions/articles/14000099351-how-to-clone-netsim-file-exchange-project-repositories-from-github-
https://tetcos.freshdesk.com/support/solutions/articles/14000099351-how-to-clone-netsim-file-exchange-project-repositories-from-github-
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e Click on Import, browse the extracted folder path and go into
WorkSpace_MODELING_OBSTACLES directory. Click on Select folder and then on OK.
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e Go to NetSim Home Page, click on Open Simulation->Workspace Options and click on the
Open Code button.
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e Based on whether you are using NetSim 32 bit or 64 bit setup you can configure Visual studio
to build 32 bit or 64 bit DIl files respectively as shown below:
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¢ Right click on Solution in Solution Explorer and select rebuild solution

e Upon rebuilding, libLTE.dIl will get created in the bin_x86/ bin_x64 folder.

e Go to NetSim home page, click on Open Simulation, Click on
MODELING_OBSTACLES_LTE_Experiment.
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e After simulation, note down the throughputs available in the metrics window.



Steps to be done in NetSim to configure different path loss exponents:

To read the file content, we have added the following lines of code in LTENR_PHY.c file present inside

LTE_NR project as shown below:
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We have added the following lines of code in fn_NetSim_LTENR_PHY_Init () present in LTE_PHY.c file.
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And then the following lines in LTENR_PHY _calculateSpectralEfficiency() present in LTENR_PHY.c file.
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00 Ble [t Wew Poia Buld Debug Ter Ambze Jool Extemsions Mindow Hep  onch 21 et
(00| 8t B D Dy - s - P Lol Windows Debogger = 54 (@ 100 | 3 % (M

Sluprages region FUNCTION PROTOTYPE
FILE® gy

static nt Filedpen = 85

ot _count, grbd, ve_tdi

1e PL_d;
w struct stru_pathlass_data

% prrpataloss datay
 List;

Vi TS5 DATALALBE() skruct st pathloss, datasylise ol stru_pathloss_data), stru_pathloss_data,ele))
{ietine PATHOSS DHTANETTGmRLY) (LIS JETankle)

i sdefine PATHLOSS DATA_ADO(info,e) T_po0_LASTCR(dnfo),

PR < e el el LN

1Pn
static votd

D in, dne ca o)
- o N s o

Create a obstacle loss.txt file and paste it in the install directory of NetSim would look
something like “<MODELLING_OBSTACLES_IN_LTE_v12.2 path>\bin\bin_x64" and the file

format should be

#Obstacle pathloss file. Naming: obstacle_loss.txt

#Place this file in "workspace/bin/bin_x64" folder of NetSim
#The format of this file is

#1st parameter - ENB ID

#2nd parameter - UE ID

#3rd parameter — Obstacle pathloss in dB (A positive loss value which implies a negative gain)

#This obstacle pathloss will get added to the regular pathloss thereby

#reducing the signal power at receiver
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#EX: To set an obstacle pathloss of 5dB between 1 to 2 you have to set it

$ENB_ID=1UE_ID=2PL_dB =50

$ENB_ID =1 UE_ID =5 PL_dB = 50

First line represents the number of UEs (whose path loss value needs to be changed). In the
above sample, the numbers of UEs are 7, while the UEs which will be impacted by obstacle

losses are 2. The second line represents UE id and the path loss exponent of the gNB-UE link

and so on.

Settings to be done to create the network scenario:

Results:

Click and drop 1EPC, 1 wired node, 1eNB and 7UEs as per the below screenshot
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Create applications from wired node to all UEs with packet size 1460Bytes and Inter arrival

Time 584us.

Set channel characteristics as Path loss only, LOS Mode as USER_DEFINED, and

LOS_Probability as 1.

Without obstacles:




Application_Metrics_Table o X

Application_Metrics ] Detailed View

Application ld ~ Application Name  Packet generated  Packetreceived  Throughput (Mbps)  Delay(microsec)  Jitter(
1 App1_CBR 173 877 10.243360 243280263398 1527.
2 App2 CBR 1713 879 10.266720 244014.695108 1524
3 App3 CBR 173 878 10.255040 244967.391800  1525.
4 Appd CBR 1713 876 10.231680 243352.068493 1524,
5 App3 CBR 173 877 10.243360 243252122007 1526
6 Appb_CBR 1713 882 10.301760 244478.854875 1524
7 App7_CBR 1713 880 10.278400 244058309097 1527

After simulation, note down the throughputs available in the simulation results window and compare
with the previous results (Without Obstacles between UEs and eNB). Users can observe the change in

throughputs

Application_Metrics_Table O X

Application_Metrics [] Detailed View

Application Id ~ Application Name  Packet generated  Packetreceived  Throughput (Mbps)  Delay(microsec)  Jitter|
1 App1_CBR 1713 182 2125760 450033.549451 5170
2 App2_CBR 1713 281 10.290080 244304.375709  1528)
3 App3_CER 1713 a7a 10.255040 245075.502255 1525
4 App4_CBR 1713 181 2114080 448035.044199 5160
5 App5_CBR 1713 a76 10.231680 243178.497717 15264
6 App6_CBR 1713 :2:0] 10.278400 244205.809091 1525/
7 App7_CBR 1713 arn 10.243360 242828194983 15284
< ) 3

Comparison Table

Application_lId Throughput (Mbps) Throughput (Mbps)
Without_obstacle_loss With_obstacle loss

1 10.24 2.13

2 10.27 10.29

3 10.26 10.26

4 10.23 211

5 10.24 10.23

6 10.30 10.28

7 10.28 10.24

Table 1: Shows the variation in throughput with and without obstacle losses for UE2 and UES5, running Appl and App4



