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1. 7 %4
- A i B
EPC+eNB1 T YAl 5L 1 =i
ASUS VivoMini UN65H MME,S-GW,P-GW
Ethernet Network Cards 2 - SRR FRARER
(PCI-E : Realtek
RTL8111/8168)
— Rif B b IR RL
(USB : TP-LINK
UE300)
USRP B210 1 Ex#> srsSLTE eNB
eNB2 UL A 1 FHe s - BAE
CPU :i7-6700, RAM : 32G
USRP B210 1 Ex#> SISLTE eNB
UE T YAl 5 1 %t UE
ASUS NB M580V
USRP B210 1 Ex# srsLTE UE
Hub A5 1 NN LS 23
TP-LINK WR1043ND
2. #Ry
oy g i S
EPC OS: Ubuntu 16.04
Ubuntu
Kernel : 4.15.0-041500-lowlatatency
srsLTE EPC srsLTE 18.06.1
470953bf9c5875646e4d5049c8f213d202fa84fd
eNB OS: Ubuntu 16.04
Ubuntu Kernel : 4.15.0-041500-lowlatatency

srSLTE eNB srsLTE 18.06.1
470953bf9c5875646e4d5049¢8f213d202fa84fd

5




UE

OS: Ubuntu 16.04
Ubuntu Kernel : 4.15.0-041500-lowlatatency
SIsLTE UE SrsLTE 18.06.1

470953bf9c5875646e4d5049c8f213d202fa84fd




=~ BEEX
1. Linux Kernel = #

1.1. % % Kernel

B Ex— i % =34 (Terminal) » ¥ ® i Eﬁﬂi%l »

wget -P ~/Downloads/kernel
https://kernel.ubuntu.com/~kernel-ppa/mainline/v4.4.15/linux-headers-4.4.15-04
0415 _4.4.15-040415.201607111333_all.deb

wget -P ~/Downloads/kernel
https://kernel.ubuntu.com/~kernel-ppa/mainline/v4.4.15/linux-headers-4.4.15-04
0415-lowlatency 4.4.15-040415.201607111333_amd64.deb

wget -P ~/Downloads/kernel
https://kernel.ubuntu.com/~kernel-ppa/mainline/v4.4.15/linux-image-4.4.15-040
415-lowlatency_4.4.15-040415.201607111333_amd64.deb

sudo dpkg -i ~/Downloads/kernel/*.deb

1.2, % %4z

MG AAR AT R ¥

MO @ asus-medium@asusmedium-UNE5H: ~

asus-medium@asusmedium-UN65H: ~§ wget -P ~/Downloads/kernel https://kernel.ubuntu.com/~kernel-ppa/mainline/v4.4.15/linux-headers-4.4.15-048415 4
.4.15-840415.201607111333_all.deb

--2019-07-12 10:23:21-- https://kernel.ubuntu.com/~kernel-ppa/mainline/v4.4.15/1inux-headers-4.4.15-040415_4.4.15-040415.201607111333_all.deb
Resolving kernel.ubuntu.com (kernel.ubuntu.com)... 91.189.94.216

Connecting to kernel.ubuntu.com (kernel.ubuntu.com)|91.189.94.216]:443... connected.

HTTP request sent, awaiting response... 200 0K

Length: 9755644 (9.3M) [application/x-debian-package]

saving to: ‘/home/asus-medium/Downloads/kernel/linux-headers-4.4.15-040415 4.4.15-040415.201607111333_all.deb’

linux-headers-4.4.15-0 100%[== >]  9.306M 1.62MB/s in 7.2s

2019-07-12 10:23:29 (1.30 MB/s) - “/home/asus-medium/Downloads/kernel/linux-headers-4.4.15-040415_4.4.15-040415.201607111333_all.deb’ saved [97
55644/9755644]

asus-nedium@asusmedium-UNG5H: ~5 wget -P ~/Downloads/kernel https://kernel.ubuntu.com/~kernel-ppa/mainline/v4.4.15/linux-headers-4.4.15-846415-1
owlatency_4.4.15-040415.201607111333_amd64.deb

--2019-07-12 10:23:29-- https://kernel.ubuntu.com/~kernel-ppa/mainline/v4.4.15/1inux-headers-4.4.15-040415- lowlatency 4.4.15-040415.2016071113
33_amd64.deb

Resolving kernel.ubuntu.com (kernel.ubuntu.com)... 91.189.94.216

Connecting to kernel.ubuntu.com (kernel.ubuntu.com)|91.189.94.216]:443... connected.

HTTP request sent, awailting response... 200 0K

Length: 748890 (731K) [application/x-debian-package]

Saving to: ‘/home/asus-medium/Downloads/kernel/linux-headers-4.4.15-848415-1owlatency_4.4.15-040415.201607111333_amd64.deb’

1inux-headers-4.4.15-0 100%[==== 730.56K  505KB/s in 1.4s

2019-07-12 10:23:32 (505 KB/s) - ‘/home/asus-medium/Downloads/kernel/linux-headers-4.4.15-040415-1owlatency_4.4.15-040415.201607111333_and64.de
b’ saved [748090/748090]

asus-medium@asusmedium-UN65H:~$ wget -P ~/Downloads/kernel https://kernel.ubuntu.com/~kernel-ppa/mainline/v4.4.15/1inux-image-4.4.15-040415-low
latency 4.4.15-040415.201607111333 amd64. deb)

1.3. ﬁ;¢ PR 1§é§ j!;g H —f|:7?;;: :iz_»

P g s = i (Terminal) iy » 12 4p £



sudo gedit /etc/default/grub

CEEETEE
GRUB_HIDDEN_TIMEOUT=0
GRUB_HIDDEN_TIMEOUT_QUIET=true
EREN

#GRUB_HIDDEN_TIMEOUT=0
#GRUB_HIDDEN_TIMEOUT_QUIET=true

Plain Text + Tabwidth:8 = Ln 7, Col23 - INS

1.4, § #vgrub 3k =

RS i T » 10T g £
sudo update-grub2

asus-medium@asusmedium-UN65H: ~

asus-medium@asusmedium-UN65H: ~5 sudo update-grubz

[sudo] password for asus-medium:

Generating grub configuration file ...

Found linux image: /[boot/vmlinuz-4.15.8-041500-lowlatency
Found initrd image: /boot/initrd.img-4.15.8-041500-lowlatency
Found linux image: /[boot/vmlinuz-4.15.08-041500-lowlatency
Found initrd image: /boot/initrd.img-4.15.8-041500-lowlatency
Found 1linux image: /[boot/vmlinuz-4.15.8-47-generic

Found initrd image: /fboot/initrd.img-4.15.0-47-generic

Found linux image: /fbootfvmlinuz-4.15.8-46-generic

Found initrd image: /fboot/initrd.img-4.15.8-46-generic

Found 1linux image: /[bootf/vmlinuz-4.15.8-30-lowlatency

Found initrd image: /boot/initrd.img-4.15.8-30-lowlatency
Adding boot menu entry for EFI firmware configuration

done

asus-medium@asusmedium-UN65H:~S |

R NI ilas .
sudo reboot
RIS e R B EE R K] % X0 lowlatency




5. ¥ & Kernel 5= &

1.
EATR P Bl B~ dp £ 0 BRI A

uname -r

asus-medium@asusmedium-UN65H: ~
asus-medium@asusmedium-UN65H: ~$ uname -r

4.15.0-041500-lowlatency
asus-medium@asusmedium-UN65H: ~S I

2. XXM E &

21, — 4 p it

BB 5 4 5 ~

sudo apt-get install cmake libfftw3-dev libboost-all-dev libconfig++-dev
libsctp-dev

2.2. RF Front-end Driver
PR3 2o 1 2 B i

sudo add-apt-repository ppa:ettusresearch/uhd

sudo apt-get update

sudo apt-get install libuhd-dev libuhd003 uhd-host

python3 /lib/uhd/utils/uhd_images_downloader.py

2.3. mbed TLS

waget https://tls.mbed.org/download/start/mbedtls-2.6.0-apache.tgz

tar zxvf mbedtls-2.6.0-apache.tgz

sudo mv ~/Donwload/mbedtls-2.6.0 /usr/local

cd cd /usr/local/mbedtls-2.6.0

cmake .

make

make test

cmake -DENABLE_TESTING=Off .

cmake -DUSE_SHARED_MBEDTLS_LIBRARY=0n.

sudo make install library

2.4. srsGUI
PR e i s ol 0 ik 1



sudo apt-get install libboost-system-dev libboost-test-dev libboost-thread-dev
libgwt-dev libgt4-dev

git clone https://github.com/srsLTE/srsGUI.git

cd ~/srsgui

mkdir build

cd build

cmake ../

make

make test

2.5. srsLTE

git clone https://github.com/nukcsie2066/nukxDC.git

cd srsLTE

mkdir build

cd build

cmake ../

make

make test

sudo make install
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MO E ue@ue-X580VD: ~/Desktop/srsLTE/build

ue@ue-X580VD:~5 cd ~/Desktop/srsLTE/
ue@ue-X588VD:~ /Desktop/srsLTES mkdir build
ue@ue-X580VD:~/Desktop/srsLTES cd build/
ue@ue-X580VD:~/Desktop/srsLTE/buildS cmake ../
-- The C compiler identification is GNU 5.4.0
The CXX compiler identification is GNU 5.4.0
Check for working C compiler: jfusr/binjcc
Check for working C compiler: jfusr/binfcc -- works
Detecting C compiler ABI info
Detecting C compiler ABI info - done
Detecting C compile features
Detecting C compile features - done
Check for working CXX compiler: fusr/bin/fc++
Check for working CXX compiler: Jfusr/binfc++ -- works
Detecting CXX compiler ABI info
Detecting CXX compiler ABI info - done
Detecting CXX compile features
Detecting CXX compile features - done
CMAKE_SYSTEM: Linux-4.15.0-51-generic
CMAKE_SYSTEM_PROCESSOR: xB6_64
CMAKE_CXX_COMPILER: fusr/bin/c++
Build type not specified: defaulting to Release.
Looking for pthread.h
Looking for pthread.h - found
Looking for pthread_create
Looking for pthread create - not found
ue@ue-X580VD: ~/Desktop/srsLTE/build
ue@ue-X580VD:~5 cd ~/Desktop/srsLTE/
ue@ue-X580VD:~ Desktop/srsLTES mkdir build
ue@ue-X580VD:~/Desktop/srsLTES cd build/
ue@ue-X580VD:~/Desktop/srsLTE/buildS cmake ../
-- The C compiler identification is GNU 5.4.0
The CXX compiler identification is GNU 5.4.0
Check for working C compiler: jfusr/binjfcc
Check for working C compiler: fusr/binfcc -- works
Detecting C compiler ABI info
Detecting C compiler ABI info - done
Detecting C compile features
Detecting C compile features - done
Check for working CXX compiler: fusr/bin/fc++
Check for working CXX compiler: Jfusr/binfc++ -- works
Detecting CXX compiler ABI info
Detecting CXX compiler ABI info - done
Detecting CXX compile features
Detecting CXX compile features - done
CMAKE_SYSTEM: Linux-4.15.0-51-generic
CMAKE_SYSTEM_PROCESSOR: xB6_64
CMAKE_CXX_COMPILER: fusr/bin/c++
Build type not specified: defaulting to Release.
Looking for pthread.h
Looking for pthread.h - found
Looking for pthread_create
Looking for pthread create - not found

ue@ue-X580VD: ~/Desktop/srsLTE/build

ue@ue-X580VD:~/Desktop/srsLTE/buildS sudo make install
[sudo] password for ue:
1%] Built target rrc_asnl
2%] Bullt target srslte_asnl
Generating build _info.h
2%] Built target gen_build info
7%] Buillt target srslte common
8%] Built target arch_select
9%] Built target srslte_enb
10%] Built target srslte_agc
11%] Built target srslte ch estimation
12%] Built target srslte phy common
17%] Built target srslte fec
17%] Built target srslte mimo
22%] Built target srslte_phch
24%] Built target srslte_sync
27%] Built target srslte utils
28%] Built target srslte_channel
29%] Built target srslte dft
30%] Built target srslte io
32%] Built target srslte_modem
33%] Built target srslte_resampling
34%] Built target srslte scrambling
35%] Built target srslte ue
35%] Built target srslte phy
35%] Built target refsignal ul test all

——
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r ~ K TSISLTE

1. X T_EPC

i EPC F - f&%%ﬁﬂﬁxgﬁﬁﬁﬁi)\#ﬁ IS

cd ~/path/to/srsLTE/srsepc

gedit epc.conf

asus-medium@asusmedium-UN65H: ~
asus-medium@asusmedium-UN65H:~$ gedit Desktop/enb/srsepc/epc.conff]

{tac, mcc, mnc} i FeNBE ZIREPCH) S 33% & — K

mme_bind_addr
120

% MeNB {r SeNB ¥ fx— i #7en3 :#ﬁﬁﬁi%] »dp %

gedit /path/to/srsLTE/srsenb/enb.conf

12



x2_bind_addr
*™AABATAEG @R

x2_senb_addr
%A B —1BeNB/A 48 &4 48 1t

2.2. 1%z lwaap_entity.h % %

B ECH S~ 4 £

gedit /path/to/srsLTE/lib/include/srslte/upper/lwaap_entity.h

WLAN_IF %% eNB m#g
e A

UE_MAC %% &UE M4

4 -FfMac_addr
|

13




i UE B R s o g ~ 4p £

gedit /path/to/srsue/hdr/upper/lwaap.h

WLAN_IF %% UE W4
il o

ENB MAC % %A eNBl K49
#g-+MAC_addr

4. 3

% EPC ~ MeNB ~ SeNB ~ UE B i 8 45 » 4p £

cd /path/to/srsLTE/build

make

sudo make install

sudo ldconfig

14



I ~ #17srsLTE

1. # {7 EPC

& EPC B - f&%%ﬁqu%ﬁﬁﬁi)\#ﬁg

cd ~/path/to/srsLTE/srsepc

.Jsrsepc_if_masq.sh enp4s0 #enp4s0 B A5 FH Y E Y NE R 4478

sudo srsepc epc.conf

o

asus-medium@asusmedium-UN65H: ~/Desktop/flwa_enb/srsepc

asus-medium@asusmedium-UN65H: ~ op/lwa_enb/srsepc/
asus-medium@asusmedium-UN65H: op/ 20 epcS$ ./srsepc_if_masq.sh wlp3s0
[sudo] password for asus-medium

Masquerading Interface wlp3s0

asus-medium@asusmedium-UN65H: ~/Desk f pcS sudo srsepc epc.conf

Software Radio Systems EPC

Reading configuration file epc.conf...
HSS Initialized.

MME GTP-C Initialized

MME Initialized.

SP-GW Initialized.

i EPC B - @ ATens sy » 45 4

sudo ifconfig srs_spgw_sgi mtu 1460

-~ 8

asus-medium@asusmedium-UN65H: ~
asus-medium@asusmedium-UN65H:~5 sudo ifconfig srs_spgw _sgi mtu 1460

[sudo] password for asus-medium:
asus-medium@asusmedium-UN65H:~$ ]

2. 317 eNB

f eNB £ B - i A7 o H i »

cd ~/path/to/srsLTE/srsenb

sudo srsenb enb.conf

15




@ & @ asus-medium@asusmedium-UN65H: ~/Desktop/lwa_enb/srsenb

asus-medium@asusmedium-UN65H:~$ cd ~/Desktop/lwa_enb/srsenb/
asus-medium@asusmedium-UN65H: ~/Desktop/lwa_enb/srsenb$ sudo srsenb enb.conf
[sudo] password for asus-medium:

--- Software Radio Systems LTE eNodeB

Reading configuration file enb.conf...

[INFO] [UHD] linux; GNU C++ version 5.4.0 20160609; Boost 105800; UHD 3.14.
8.0-release

Opening USRP with args: type=b200,master clock rate=30.72e6
[INFO] [B200] Detected Device: B210

[INFO] [B200©] Operating over USB 3.

[INFO] [B200] Initialize CODEC control...

[INFO] [B2@0] Initialize Radio control...

[INFO] [B208] Performing register loopback test...

[INFO] [B200] Register loopback test passed

[INFO] [B208] Performing register loopback test...

[INFO] [B200] Register loopback test passed

[INFO] [B280] Asking for clock rate 30.720000 MHz...

[INFO] [B200] Actually got clock rate 30.720000 MHz.
Setting frequency: DL=2160.6 Mhz, UL=1970.0 MHz

[INFO] [B208] Asking for clock rate 23.940000 MHz...

[INFO] [B28@] Actually got clock rate 23.048000 MHz.
Setting Sampling frequency 5.76 MHz

==== eNodeB started ===
Type <t> to view trace

3. # {7 UE

t UE B - 3 A7ens o 58 »

cd ~/path/to/srsLTE/srsue

sudo srsue ue.conf

sudo route del default

sudo route add default gw 172.16.0.2 tun_srsue

16



ue@ue-X580VD: ~/Desktop/lwaap_ue/srsue

ue@ue-X580VD:~S$ cd top/lwaap_ue/srsue/
ue@ue-X580VD:~/ J ap_ue/srsue$ sudo srsue ue.conf
[sudo] password for ue:

Reading configuration file ue.conf...

Built in Release mode using commit ©a69e56 on branch develop ue.

Buffer capacity 18240
Buffer capacity 40960
--- Software Radio Systems LTE UE ---

Opening RF device with 1 RX antennas...

[INFO] [UHD] linux; GNU C++ version 5.4.0 20160609; Boost 105860; UHD 3.14.0.0-r
elease

Opening USRP with args: type=b200,master_clock_rate=30.72e6
[INFO] [B200] Detected Device: B21®

[INFO] [B288] Operating over USB 3.

[INFO] [B280] Initialize CODEC control...

[INFO] [B200] Initialize Radio control...

[INFO] [B200] Performing register loopback test...

[INFO] [B200] Register loopback test passed

[INFO] [B200] Performing register loopback test...

[INFO] [B288] Register loopback test passed

[INFO] [B200] Asking for clock rate 30.720000 MHz...

[INFO] [B200] Actually got clock rate 30.720000 MHz.

LWAAP MAC f4:96:34:3:6a:a6

LWAAP IP packet receiver thread run_enable

Waiting PHY to initialize...

Attaching UE...
searching cell in DL EARFCN=500, f d1=2160.8 MHz, f ul=1970.8 MHz

Found Cell: PCI=1, PRB=25, Ports=1, CF0=0.5 KHz
[INFO] [B200] Asking for clock rate 23.040000 MHz...
[INFO] [B280@] Actually got clock rate 23.040000 MHz.
Found PLMN: Id=00101, TAC=7

Random Access Transmission: seg=9, ra-rnti=0x2
Random Access Transmission: seg=42, ra-rnti=0x2
Random Access Transmission: seg=9, ra-rnti=0x2

RRC Connected

Random Access Complete. c-rnti=0x48, ta=0
Network attach successful. IP: 172.16.0.2

software Radio Systems LTE (srsLTE)

ue@ue-X580VD: ~

ue@ue-X580VD:~$ sudo route del default

[sudo] password for ue:

ue@ue-X580VD:~$ sudo route add default gw 172.16.8.2 tun_srsue
ue@ue-Xx58e0vD:~$ ]

17



A > IR

1. 3 i p|3d
{244 EPC % %> EPC %% ip 3 172.16.0.1
UE et s 5 ~

ping 172.16.0.1 -c 10

EFRF IR P RAT SEE Lo

@S @ ue@ue-X580VD: ~

ue@ue-X580VD:~$ ping 172.16.0.1 -c 16

PING 172.16.8.1 (172.16.0.1) 56(84) bytes of data.

64 bytes from 172.16.06.1: icmp_seg=1 ttl=64 time=179 ms

64 bytes from 172.16.0.1: icmp_seg=2 ttl=64 time=16.
bytes from 172.16.6.1: icmp seg=3 ttl=64 time=14.
bytes from 172.16.0.1: icmp_seg=4 ttl=64 time=11.
bytes from 172.16.0.1: icmp_seqg=5 ttl=64 time=18.
bytes from .1: icmp_seqg=6 ttl=64 time=15.
bytes from .1: icmp_seqg=7 ttl=64 time=12.
bytes from p. .1: icmp _seg=8 ttl=64 time=9.98
bytes from .1: icmp_seg=9 ttl=64 time=16.9
bytes from .1: icmp_seq=10 ttl=64 time=13.8 ms

[+ o Qe o o T s s

5.0}

--- 172.16.0.1 ping statistics ---

10 packets transmitted, 10 received, 0% packet loss, time 9812ms
rtt min/avg/max/mdev = 9.983/30.951/179.973/49.728 ms
ue@ue-Xx580vD:~S$ |}

2. Beifés WiE o

& MeNB # {7 enb.conf 1% ;%Jf;&m?] » 7P E R T Yenter” > T3 B B

asus-medium@asusmedium-UN65H: ~/Desktop/enb/srsenb

[B2e®] Initialize CODEC control...

[B2e0] Initialize Radio control...

[B200] Performing register loopback test...

[B200] Register loopback test passed

[B200] Performing register loopback test...

[B200] Register loopback test passed

[B2zo0] Asking for clock rate 30.720000 MHz...

[B200] Actually got clock rate 30.720000 MHz.
Setting frequency: DL=2160.6 Mhz, UL=1970.0 MHz
[INFO] [B200] Asking for clock rate 23.040000 MHz...
[INFO] [B200] Actually got clock rate 23.040000 MHz.

setting Sampling frequency 5.76 MHz

eNodeB started ===
<t> to view trace

tti=6101, preamble=0, offset=0, temp crnti=0x46
LCID 3

LWAAP TX MAC 78:24:af:4:55:3
LWAAP add user rnti=0x46
User 0x46 connected

r

Enter lwa ratio:1 1

18



3. Wireshark 4 & ﬁ?}

%% 11 * Wireshark @t&gg{,—é e WihinAr o
UE =3

. 3 - Expression... +
Source Destination Protocol _Length Info
©.600000000  172.16.6.2 "172.16.0.1 ICHP 84 Echo (ping) request 10-=0x4ade, seq=1/256, T
o 20.006510806 172.16.0.1 5 ICHP 84 Echo (ping) reply  1d=0x4a%, seq=1/256,
31.001561301 172.16.0.2 3 ICHP 84 Echo (ping) request 1id=0x4a%, seq=2/512,
41.003317077  172.16.0.1 5 ICHP 84 Echo (ping) reply  id=0x4a90, seq=2/512,
52.003400158  172.16.0.2 172.16.6.1 ICHP. 84 Echo (ping) request 1id=0x4a%, seq=3/768,
62.004660939  172.16.0.1 172.16.0.2 ICHP 84 Echo (ping) reply  1id=0x4a%, seq=3/768,
73.004741225  172.16.0.2 172.16.0.1 TCHP. 84 Echo (ping) request 1d=0x4a90, seq=4/1624, ttl=64
8 3.005452262 172.16.0.1 172.16.6.2 1CHP 84 Echo (ping) reply  1d=0x4a%0, seq=4/1024, ttl=64
94.022341708  172.16.0.2 172.16.0.1 ICHP 84 Echo (ping) request 1id=0x4a9, seq=5/1280, ttl=64
10 4.024044875  172.16.6.1 172.16.0.2 ICHP 84 Echo (ping) reply  id=0x4a%, seq=5/1280, ttl=64
115.024160584 172.16.0.2 172.16.0.1 ICHP 84 Echo (ping) request 1d=0x4a90, seq=6/1536, ttl=64
12 5025555250  172.16.0.1 172.16.6.2 ICHP 84 Echo (ping) reply  1d=0x4a%, seq=6/1536, ttl=64
13 6.025682477  172.16.0.2 172.16.0.1 ICHP 84 Echo (ping) request 1d=0x4a%0, seq=7/1792, ttl=64
14 6.027898089  172.16.0.1 172.16.0.2 ICHP 84 Echo (ping) reply  id=0x4a%0, seq=7/1792, ttl=64 (
15 7.027016439  172.16.0.2 172.16.0.1 ICHP 84 Echo (ping) request 1d=0x4a9, seq=8/2048, ttl=s4 (
16 7.028465698  172.16.0.1 172.16.0.2 ICHP 84 Echo (ping) reply  1d=0x4a90, seq=8/2048, ttl=64 (.
17 8.028583339  172.16.6.2 172.16.8.1 ICHP 84 Echo (ping) request 1d=0x4a%, seq=9/2304, ttl=64 (
18 8.030332587  172.16.6.1 172.16.0.2 ICHP 84 Echo (ping) reply  id=0x4a9, seq=9/2304, ttl=64 (
19 9.030425657  172.16.0.2 172.16.6.1 ICHP 84 Echo (ping) request 1d=0x4a9, seq=10/2560, ttl=6d ..
26 9.032352766  172.16.0.1 172.16.0.2 ICHP 84 Echo (ping) reply  1d=0x4a%, seq=10/2560, ttl=64 ..
» Frame 1: 84 bytes on wire (672 bits), 84 bytes captured (672 bits) on interface 0
Raw packet data
» Internet Protocol Version 4, Src: 172.16.0.2, Dst: 172.16.0.1
» Internet Control Message Protocol
40 61 38 dd4
a 4a 90 00 61
0026 88 60 08 08
6830 1c 1d 1e 1f
0840 2c 2d 2e 2f
0850
© 7 Frame (frame), 84 bytes Packets: 20 - Displayed: 20 (100.0%) Profile: Default

MeNB #3:

A Ade LEHRE Q¢ 2% A< B E @ E

A [apply a display filter ... <Ctrl-/> =3 - Expression... +
No. Time  Source Destination Protocol Length Info
- 10.000.. 172.16.0.2 172.16.60.1 ICMP 84 Echo (ping) request
P 2 0.000.. 172.16.0.1 172.16.0.2 ICMP 84 Echo (ping) reply
31.002..172.16.0.2 172.16.6.1 ICMP 84 Echo (ping) request
41.002.. 172.16.0.1 172.16.0.2 ICMP 84 Echo (ping) reply
52.003.. 172.16.0.2 172.16.6.1 ICMP 84 Echo (ping) request
6 2.003.. 172.16.0.1 172.16.0.2 ICMP 84 Echo (ping) reply
7 3.004.. 172.16.0.2 172.16.6.1 ICMP 84 Echo (ping) request
8 3.004.. 172.16.0.1 172.16.0.2 ICMP 84 Echo (ping) reply
9 4.022..172.16.0.2 172.16.6.1 ICMP 84 Echo (ping) request
10 4.022.. 172.16.0.1 172.16.0.2 ICMP 84 Echo (ping) reply
11 5.024.. 172.16.0.2 172.16.0.1 ICMP 84 Echo (ping) request
12 5.024.. 172.16.0.1 172.16.0.2 ICMP 84 Echo (ping) reply
13 6.026.. 172.16.0.2 172.16.0.1 ICMP 84 Echo (ping) request
14 6.026.. 172.16.0.1 172.16.0.2 ICMP 84 Echo (ping) reply
15 7.027.. 172.16.0.2 172.16.0.1 ICMP 84 Echo (ping) request
16 7.027.. 172.16.0.1 172.16.0.2 ICMP 84 Echo (ping) reply
17 8.029.. 172.16.0.2 172.16.0.1 ICMP 84 Echo (ping) request
18 8.029.. 172.16.0.1 172.16.0.2 ICMP 84 Echo (ping) reply
19 9.030.. 172.16.0.2 172.16.0.1 ICMP 84 Echo (ping) request i
L 20 9.031.. 172.16.0.1 172.16.0.2 ICMP 84 Echo (ping) reply  id=0x..

» Frame 1: 84 bytes on wire (672 bits), 84 bytes captured (672 bits) on interface ©
Raw packet data

» Internet Protocol Version 4, Src: 172.16.0.2, Dst: 172.16.0.1

» Internet Control Message Protocol

O 7  srs_spgw_sgi

SeNB 4 Jc 4t ¢

live capture in progress> Packets: 20 - Displayed: 20 (100.0%)  Profile: Default
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[¥] -| Expression...  +

Source Destination Protocol Length Info

165 160.3526222.. 192.168.128. 192.168.128.100 <B0x807c> Unknown (8x887c)
167 162.3559822.. 192.168.128.101 192.168.128.100 GTP <@x807e> 136 PPP Unknown (0x807e)
170 164.3755283.. 192.168.128.101 192.168.128.100 GTP <Ox8080> 136 PPP Unknown (©x8080)
173 166.3793961.. 192.168.128.101 192.168.128.100 GTP <@x8082> 136 PPP Unknown (0x8082)
176 168.3819434.. 192.168.128.101 192.168.128.100 GTP <Ox8084> 136 PPP Unknown (©x8084)

Frame 165: 136 bytes on wire (1088 bits), 136 bytes captured (1088 bits) on interface ©

Ethernet II, Src: AsustekC_04:55:83 (78:24:af:04:55:03), Dst: AsustekC_cb:12:fb (de:17:c2:cb:12:fb)
Internet Protocol Version 4, Src: 192.168.128.101, Dst: 192.168.128.100

User Datagram Protocol, Src Port: 2152, Dst Port: 2152

GPRS Tunneling Protocol

Point-to-Point Protocol

Data (84 bytes)

YYYTvVYYYy

de 17 c2 cb 12 fb 78 24 af 04 55 03 08 @@ EE @0 —x§ --U---@ -
00 7a fe 54 40 60 48 11 ba 03 co a8 80 65 cO a8 z-Te-@- - e
80 64 08 68 08 68 00 66 ba 1c 30 Tf 00 56 00 46 d-h-h-f -8 -V-F
00 B3 80 7c 45 B0 00 54 14 fa 00 00 40 @1 ©d 8c e JE-T -. @
: <live capture in progress> Packets: 198 - Displayed: 5 (2.5%) Profile: Default

SeNB = i% 3+ & :

A e LERE QC > IEH=S @ & o E

N | eth.addr == 10:7b:44:23:07:ba [¥] - | Expression... =+
No. Time Source Destination Protocol Length Info

12 4.526631389 AsustekC cb:12:fb  AsustekC_23:07:ba 101 Ethernet

14 6.524811177 AsustekC_cb:12:fb  AsustekC_23:07:ba  0x9e65 1e1 Ethernet IT

17 8.544230927 AsustekC_cb:12:fb  AsustekC_23:07:ba 0x9e65 101 Ethernet II

20 10.548090329 AsustekC cb:12:fb  AsustekC_23:07:ba  0x9e65 101 Ethernet II

21 11.778640171 192.168.128.102 224.0.0.251 MDNS 160 Standard query ©xeeee PTR _ftp..

23 12.550589248 AsustekC cb:12:fb  AsustekC_23:07:ba 0x9e65 101 Ethernet II

» Frame 12: 101 bytes on wire (868 bits), 101 bytes captured (888 bits) on interface @
» Ethernet IT, Src: AsustekC_cb:12:fb (d@:17:c2:cb:12:fb), Dst: AsustekC_23:07:ba (10:7b:44:23:87:ba)
» Data (87 bytes)

10 7b 44 23 07 ba de 17 c2 cb 12 fb 9e 65 03 80
7c 45 00 00 54 14 fa €0 ©0 40 ©1 0d 8c ac 10 80
01 ac 10 60 O2 60 6O 84 bS5 4a 90 00 01 le 07 15 - -
5d 60 60 60 00 3c 82 62 60 0O 60 00 00 10 11 12 ... <. . ........ -
etho: <live capture in progress> Packets: 45 - Displayed: 6 (13.3%) Profile: Default

20



