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1. Data Flow
Uu S1-U S5/S8 SGi
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2. Fei B
namespace srslte
namespace srsepc namespace srsenb namespace srsue

srsepc-srsenb-~srsue 7 — & FB 3N 75 H & * o £ * o047 3N 78 € 8 & namespace srslte >
B RER R kg g et srslte o AN AS o

2.1. pdcp.cc
Fh%& =% :srsenb\src\upper\pdcp.cc
ABFE

void pdcp::init(rlc_interface pdcp* rlc , ..., srslte::log* pdep log )
{

ric  =rlc_;

rrc  =rrc_;

gtpu = gtpu_;
log_h =pdcp_log_;

pool = srslte::byte buffer_pool::get_instance();
pthread_rwlock_init(&rwlock, NULL);
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2.2. enb.cc
& =% :srsenb\src\enb.cc
23S
namespace srsenb
{
bool enb::init(all_args_t *args_)
{
pdcp_log.init("PDCP ", logger);
pdcp_log.set_level(level(args->log.pdcp_level));
pdcp_log.set_hex_limit(args->log.pdcp_hex_limit);
pdcp.init(&rlc, &rre, &gtpu, &pdcp_log);

}

srsenb #73 A#23% % G 4~ 414 € & srsenb\src\enb.cc B 4

2.3. ue_interface.h
Fh%x =% srsltelliblinclude\srsite\interfaces.ue_interface.h
23S
namespace srsue
{
class pdep_interface rrc{...};// pdcp function for rrc
class rlc_interface pdcp{...};// rlc function for pdcp

¥

UE #75 0% & € 8 & ue_interfaces.h

2.4. ue.cc
Fh& =% :srsue\src\ue.cc
23S
namespace srsue
{
bool ue::init(all_args_t *args )

{



pdcp_log.init("PDCP ", logger);
pdcp_log.set_level(level(args->log.pdcp_level));
pdcp_log.set_hex_limit(args->log.pdcp_hex_limit);
pdcp.init(&rlc, &rre, &gw, &pdep log, ...);

¥

srsue “tF A3 P & 4741t € 1 srsuelsrclue.cc B 4

3. F e AR

3.1. eNB #t# /ndz

UE ->eNB -> EPC [leNB qz 3 € _UE 2 3|4+ - rlc & 3|4t e
srsenb::pdep::write_pdu()  //rlc =¥ ¥ pdep P07 & 3= 4+ ¢ 3% 3| pdep &
-|-> srslte::pdcp::write_pdu() //enb 5 pdcp & & = =+ srslte 1 pdep 7
|-> srslte::pdcp_entity::write_pdu() // srslte copdep B o £ =¥ ¢ 38 (T 47 50
|-> srsenb::gtpu::write_pdu() //pdcp £ ==+ gtpu B

UE <-eNB <- EPC /IeNB Jz | j€_EPC 4 3|4+ - gtpu & Jc 3|4t ¢
srsenb::gtpu::run_thread(){ recv(); } llgtpu & 4z 3| EPC i% %k cadt#
-|-> srsenb::pdcp::write_sdu()//gtpu & = =7 pdcp 7 & 4= 4 ¢ % | pdep K
|-> srslte::pdcp::write_sdu() /lenb = pdep B & = ¢+ srslte o pdep B o
|-> srslte::pdcp_entity::write_sdu() //srslte s pdep B & £ vF 938 i® 4750
|->srsenb:rlc::write_sdu()  //pdcp £ #£ ¢ rlc %

|->...
3.2. UE #t# iz

UE ->eNB /IUE 3= 4t ¢ i# 3] eNB
srsue::gw::run_thread() [IUE B~{8 4t ¢
-|-> srslte::pdcp::write_sdu() //gw & =¥ ¢ pdcp B & I 3= 4 ¢ i% F| pdep &
|-> srslte::pdcp_entity::write_sdu()
l->...
UE <-eNB IIUE & k& f< 3] eNB it e
|->...
|-> srslte::pdcp::write_pdu() // & & == v pdep & * 4= 4@ % 3| pdep &
|-> srslte::pdcp_entity::write_pdu()//pdcp /i o =% = pdcp & (¥ 42 3¢
|-> srsue::gw::write_pdu() { write(); }/pdcp ¥ = gw & o &
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1. Linux Kernel % %

1.1. ™ 2 % % Kernel

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

wget -P ~/Downloads/kernel
http://kernel.ubuntu.com/~kernel-ppa/mainline/v4.13.16/linux-headers-4.13.16-0
41316_4.13.16-041316.201711240901_all.deb

wget -P ~/Downloads/kernel
http://kernel.ubuntu.com/~kernel-ppa/mainline/v4.13.16/linux-headers-4.13.16-0
41316-lowlatency 4.13.16-041316.201711240901_amd64.deb

wget -P ~/Downloads/kernel
http://kernel.ubuntu.com/~kernel-ppa/mainline/v4.13.16/linux-image-4.13.16-04
1316-lowlatency 4.13.16-041316.201711240901_amd64.deb

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

12, i e B 4SE H foik T

Bt s 4 (Terminal)fi » 2 ™ 4 4

sudo gedit /etc/default/grub

$HITF
GRUB_HIDDEN_TIMEOUT=0
GRUB_HIDDEN_TIMEOUT_ QUIET=true
EERCN

#GRUB_HIDDEN_TIMEOUT=0
#GRUB_HIDDEN_TIMEOUT_QUIET=true
R SR

OUT_QUIET=true

Plain Text * TabWwidth:8 = Ln 7, Col 23 - INS

10



1.3. L #7grub & =
S L

sudo update-grub2

BEE T L AT T

sudo reboot

Ric bR BE HEHK 1 = % lowlatency

|

4. ¥% % Kernel 3= ~

RS BB 4 R A

[

uname -r

2 S nuk@nuk: ~

nuk@nuk:~S uname -a

Linux nuk 4.13.16-041316-lowlatency #201711240901 SMP PREEMPT
Fri Nov 24 09:04:55 UIC 201/ xB6_064 x86_64 x86_64 GNU/Linux
nuk@nuk:~$ i

AR B 2

.__EI"_?I__
gt s 4 g

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

2.2. RF Front-end Driver

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

11



2.3. mbed TLS
B SR A8 T ik B oy »

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

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
%ﬁ%%%i@ﬁﬁ%

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

cd srsLTE

mkdir build

cd build

cmake ../

make

make test

sudo make install

12



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

——

=1 = = = P 1 1 1 e ) et 1 et ) e ] 1 1




3. K T_ZE %FSIsLTE

3.1. X L UEMAC

f eNB chs sh iy » 11T 45 £
gedit /path/to/srsLTE/lib/include/srslte/upper/lwaap_entity.h
4o Bl 0 = eNB i % X T LWA 2 DST MAC

3¢ UE 7 MAC % = 4o [B] header # ;%

nuk@nuk:~$ ifconfig nuk@nuk:~$ gedit ~/srsLTE/lib/include/srslte/upper/lwaap_entity.h
enpase Link encap:Ethernet HWaddr 10:7b:44:23:07:c7

inet addr:192.168.50.38 Bcast:192.168.50.255 Mask:255.255.255.0

UP BROADCAST RUNNING PROMISC MULTICAST MTU:1500 Metric:1

RX packets:737895 errors:® dropped:0 overruns:® frame:0

TX packets:125965 errors:® dropped:0 overruns:0 carrier:0 *lwaap_entity.h (~/srsLTE/lib/include/srslte/upper) - gedit

collisions:0 txqueuelen:1000
RX bytes:660584848 (660.5 MB) TX bytes:10774034 (10.7 MB)

ink encap:Local Loopback

inet addr

inet6 addr:

UP LOOPBACK RUNNING MTU:65536 Metric:1
:28581091 errors:® dropped:0 overruns:® frame:0
28581091 errors:0 dropped:® overruns:® carrier:0
0 txqueuelen:1000

RX bytes:36108153281 (36.1 GB) TX bytes:36108153281 (36.1 GB)

namespace srslte {

AR AR AR AR AR AR AR AR AR AR AR AR AR R AR R AR R AR AR AR AR AR R ARk

* Structs and Defines
* Ref: 3GPP TS 36.360 v14.0.0

N T

<o

YPE_WIFI x9e6

HEADER_LEN

C/C++/ObjCHeader ¥ TabWidth:8 ~ Ln 58, Col 24 v INS

3.2. k Z_eNB MAC

i UE sy » 1T 4 4

gedit /path/to/srsLTE/srsue/hdr/upper/lwaap.h
4o B > & UE 2 # + & 2 LWA 5 DST MAC
3= eNB - MAC 3% & 4 B header ;¢

@S @ nuk@nuk: ~
nuk@nuk:~$ ifconfig nuk@nuk:~$ gedit ~/srsLTE/srsue/hdr/upper/lwaap.h I
enp4so Link encap:Ethernet HWaddr 10:7b:44:23:07:55
UP BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:® errors:0 dropped:0 overrun frame:0
TX packets:0® errors:0 dropped:0 overrun carrier:0
collisions:® txqueuelen:1000
RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)
<stdio.h>

Link encap:Local Loopback <string.h>
inet addr:127.0.0.1 Mask:255.0.0.0 i <stdlib.h>
inet6 addr: ::1/128 Scope:Host i <sys/ioctl.h>
UP LOOPBACK RUNNING MTU:65536 Metric:1 i <sys/socket.h>
RX packets:6654 errors:® dropped:® overruns:0 frame:@ i <netinet/ether.
TX packets:6654 errors:0 dropped:® overruns:0 carrier:@
collisions:0 txqueuelen:1000 i WIFI IF " 0"
RX bytes:464550 (464.5 KB) TX bytes:464550 (464.5 KB) ; ENE TACE BX10

; ENB_MAC1 0x7b
Link encap:Ethernet HWaddr f4:96:34:03:1a:74 ! i ENB MAC2 ox44
inet addr:192.168.50.49 Bcast:192.168.50.255 Mask:255.255.255.0 SERENEtyvey 0x23
inet6 addr: fe80::f696:34ff:fe03:1a74/64 Scope:Link 3 i ENB_MAC4 0x07
UP BROADCAST RUNNING PROMISC MULTICAST MTU:1500 Metric:1 Lidefine ENB MACS oxc7
RX packets:111653 errors:® dropped:0® overruns:® fram =
TX packets:242947 errors:0 dropped:® overruns:0 carrier:0 ETH TYPE WIFI 0x9e65
collisions:® txqueuelen:1000 #define LWAAP HEADER LEN 1
RX bytes:156499331 (156.4 MB) TX bytes:327563605 (327.5 MB) - -

namespace srsue
nuk@nuk:~$ D P t
class lwaap

:public lwaap_interface_pdcp
,public thread

{

public:

waap();

void init(srsue::pdcp_interface_lwaap *pdcp_, srslte::log
*1waap_log_, srslte::srslte_lwaap_config_t);

void stop();

C/C++/ObjCHeader ¥ Tab Width:8 » Ln 43, Col 19 v INS
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3.3. % Z_ UE NIC Name

# UE mu%ﬁﬁﬁg} N J‘z'f;}% »

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

boT B 0t UE 3 L LWA e+ L4

2 S @ nuk@nuk: ~
nuk@nuk:~$ ifconfig nuk@nuk:~$ gedit ~/srsLTE/srsue/hdr/upper/lwaap.h [
enp4so Link encap:Ethernet HWaddr 10:7b:44:
UP BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:0 errors:® dropped:® overruns:® frame
TX packets:0 errors:0 dropped:® overruns:0 carr
collisions:0 txqueuelen:1000

RX bytes:® (0.0 B) TX bytes:0 (0.6 B)

#include <stdio.h>
Link encap:Local Loopback #include <string.h>
inet addr:127.0.0.1 Mask:255.0.0.0 #include <stdlib.h>
inet6 addr: ::1/128 Scope:Host #include <sys/ioctl.h>
UP LOOPBACK RUNNING MTU:65536 Metric:1 #include <sys/socket.h>
RX packets:6654 errors:0 dropped:® overruns:0 frame: #include <netinet/ether.h>
TX packets:6654 errors:® dropped:0 overruns:® carrier:0
collisions:0 txqueuelen:1000 #define WIFI IF 50"
RX bytes:464550 (464.5 KB) TX bytes:464550 (464.5 KB) #define ENB MACO SRTC
#define ENB_MAC1 0x7b
Link encap:Ethernet HWaddr f4:96:34: 174 #define ENB MAC2 0x44

inet addr:192.168.50.49 Bcast:192.168.50.255 Mask:255.255.255.0 #define ENB MAC3 0x23
inet6 addr: fe80::f696:34ff:fe03:1a74/64 Scope:Link l#define ENB_MAC4 0x07
UP BROADCAST RUNNING PROMISC MULTICAST MTU:1500 Metric:1 l#define ENB MACS oxc7

RX packets:111653 errors:0 dropped:0 overruns:0 frame:0

TX packets:242947 errors:0 dropped:® overruns:0 carrier:0 l#define
collisions:0 txqueuelen:1000 l#define
RX bytes:156499331 (156.4 MB) TX bytes:327563605 (327.5 MB)

ETH_TYPE_WIFI  0x9e65
LWAAP_HEADER_LEN 1

{namespace srsue {

[class lwaap
:public lwaap_interface_pdcp
,public thread

| void init(srsue::pdcp_interface_lwaap *pdcp_, srslte::log
| *lwaap_log_, srslte::srslte_lwaap_config_t);
void stop();

C/C++/ObjCHeader ¥ TabWidth:8 ~ Ln 43, Col 19 v INS

3.4. 3k T_ eNB NIC Name

f eNB chst s gy » 117 45 4

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

4o Bl 0 A eNB K T LWA dhie+ LA

uk@nuk:~$ ifconfig uk:~$ gedit ~/srsLTE/lib/include/srslte/upper/lwaap_entity.h
enp4so Link encap:Ethernet HWaddr 10:7b:44:23:07:c7

inet addr:192.168.50.38 Bcast:192.168.50.255 Mas 55.255.255.0 r

UP BROADCAST RUNNING PROMISC MULTICAST MTU:1500 Metric:1

RX packets:737895 errors:0 dropped:® overruns:0 frame:®

TX packets:125965 errors:0 dropped:® overruns:® carrier:0 - o = 4

oLl {s1ors 100X qtetalan 1080 lwaap_entity.h (~/srsLTE/lib/include/srslte/upper) - gedit

RX bytes:660584848 (660.5 MB) TX bytes:10774034 (10.7 MB)

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:65536 Metric:1

RX packets:28581091 errors:0 dropped:® overruns:® frame:0

TX packets:28581091 errors:0 dropped:® overruns:0® carrier:0
collisions:0 txqueuelen:1000

RX bytes:36108153281 (36.1 GB) TX bytes:36108153281 (36.1 GB)

namespace srslte {

B L R R L L L LR T T Ty

* Structs and Defines
* Ref: 3GPP TS 36.360 v14.0.0

B L B

> UE_|
UE_|

5

ETH_TYPE_WIFI 0x9e65
#define LWAAP_HEADER_LEN 1

L

C/C++/ObjC Header ~ Tab Width: 8 ~ Lns8,Col24 v INS
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3.5. M3¥ SIsLTE

i EPC ~ eNB % UE it 4 4 35 »

cmake ../

cd /path/to/srsLTE/build

make

sudo make install

sudo ldconfig

o

3.6. ¢ #x SISEPC % Z_#%

t EPC [ fc i sy » 47 4

cd /path/to/srsLTE/srsepc

gedit epc.conf

mme:
tac~mcc-mnc Z & ¥ eNB % 240

1 HBUHUBHHABBRRBRBRBHBBRBBRBBBBRBBABRBRAB R BB AR B BRAB BB BBB R BB U BB BBAB BB BB
2 # srsePC configuration file
3 HURBBUHBHBBARBRBUBBRRBBRBRBRBHB R BB R R RRABR R RBRR BB BB BB R BB RB R R R
4q
S BUHHBBBBHBRBRBBBUB BB BRBB BB R B BB B BB BB BB RBR B BB U BB BB AR BBR BB BB B AR B 1T
6 # MME configuration
7 #
8 # mme_code: 8-bit MME code identifies the MME within a group.
9 # mme_group: 16-bit MME group identifier.
10 # tac: 16-bit Tracking Area Code.
11 # mcc: Mobile Country Code
12 # mnc: Mobile Network Code
13 # apn: Set Access Point Name (APN)
14 # mme_bind_addr: IP bind addr to listen for eNB S1-MME connnection
15 # dns_addr: DNS server address for the UEs
16 #
17 HBHBUBBHBARBBHBBHBRUAB R BRABRBRB BRI BB RB BB BB BBRB BB B BB URBRBB BB BB B R BHBR B HT
18 [mme]
19 mme_code = Ox1la
20 = _Ox0001
21 Ox0007
o B EAH [E]
2afce = 8 5 EileNBE EAH
24 - o8- 10.12
25 apn = srsapn

26 dns_addr = 8.8.8.8

16




17 ARBBHARARR BN AR AR SRR RE IR SRR AR RN R RN SRS R AR RRE R RS

18 [mme]
19 mme_code = Oxla
20 mme_group = O0x0001
21 tac = Ox0007
22 mcc = 001

=_01
24jmme_bind_addr = 192.168.10.12 R

srsapn EileNBEFIPFIDNS

26|dns_addr = 8.8.8.8 -

28 HURABBRBRHRB R BB HRERAARBRBRRBA BB R RN BB AR BRI H R R RRT
29 # HSS configuration

30 #
31 # algo: Authentication algorithm (xor/milenage)
32 # db_file: Location of .csv file that stores UEs information.
33 #
34 BABRHBBRRBBRARTHABRRBRARBRBORBR TR RRB BRI BRI RA BRI RN
35 [hss]
36auth_algo = xor ,;_ /L-)L-\
- == l_‘_‘ =Y =
zz db_file = user_db.csv ‘I“]» /E\DJL.\ E,,./
spgw:

#-gtpu_bind_addr % @_= % ¢t & IP

40 HHHHHHBRBRHHHHHHH BB BB RABHHHHHH BB BB RAHHHHH BB BB R R A HHHHH BB BB R HHH R BT
41 # SP-GW configuration

42 #

43 # gtpu_bind_addr: GTP-U bind adress.

44 #

45 BHHHBHHBBRHHBRHB SR HB BB HBHBHBUBHH U BRA BB R AR R AR B R AR B R AR BB HH BB HH B R HHHBHH
46

47 [spgw]

4g[gtpu bind addr=192.168.50.194 EPCEIAL i ZIP |

49 sgi_1if_addr=172.16.0.1

3.7. 3 #x sIsEPC F L

i EPC B s {8 ~ 45 £

cd /path/to/srsLTE/srsepc

gedit epc.conf

2# .csv to store UE's information in HSS

3# Kept in the following format: "Name,IMSI,Key,OP_Type,OP,AMF,SQN,QCI"

4#

S# Name: Human readable name to help distinguish UE's. Ignored by the HSS
6# IMSI: UE's IMSI value

7# Key: UE's key, where other keys are derived from. Stored in hexadecimal
8 # OP_Type: Operator's code type, either OP or OPc

9# OP/OPc: Operator Code/Cyphered Operator Code, stored in hexadecimal

10 # AMF: Authentication management field, stored in hexadecimal
11# SQN: UE's Sequence number for freshness of the authentication
12# QCI: QoS Class Identifier for the UE's default bearer.

13#

14 # Note: Lines starting by '#' are ignored and will be overwritten
15 ue2,001010123456780,001122334455667788993abbccddeeff opc,63bfa50ee6523365ff14c1f45f88737d.8000,.00000000123447 7RLCUM
16 uel $001010123456789,00112233445566778899aabbccddeeff,opc,63bfa50ee6523365ff14c1f45f88737d,9001,00000000148b) 7 9 RLC AM

UETEZSIMEZER

17
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3.8. 12z srseNB % Z_#h

t eNB B s s 5~ 47 4

cd /path/to/srsLTE/srsenb

gedit enb.conf

1 pr

2 # sSrsgeNB configuration file

R Ry sl E R d s S Sy d d d g s S d Sy y sy gy
q

S BB BBRABHBRIRRIRRIRIIRIBBRBRBRRBRRRBBRRBTRBBR 23R
6 # eNB configuration

7 ”

8 # enb_1id: 20-bit eNB i1dentifier.

9 # cell_1id: 8-bit cell identifier.

10 # tac: 16-bit Tracking Area cCode.

11 # mcc: Mobile Country cCode

12 # mnc: Mobile Network cCode

13 # mme__addr: IP address of MME for S1 connnection

14 # gtp_bind__addr: Local IP address to bind for GTP connection

15 # n_prb: Number of Physical Resource Blocks (6,15,25,50,75,100)
16 #

A7 HUBBBBBRBHBRBRBRBR TR B BB R
18 [enb]

19 enb_i1d = ox198B

20 cell_id = Oox01

22 —— |

22 =T By N=—1 =

= s PLEPCER EAHH]

24 N

2s =z - ~ ~ .

26 gtp_bind_addr = 192.168.10.12

27 n_prb = 25

28

b

# srseNB configuration file
HEBBRBHBBBRBBRBR BB BRRBR R B R BB RAR NSRRI BBH AR NS HBRHRHRANR BB UG HB BB NIRRT

1
2
3
4
S BRHBHARUBHBRBH AR RS HBRBR BRI AR R H R BH AR AR R R H AR B AR AR H R H AR B R BB BB HRRBARRRS
6 # eNB configuration

7

8

9

=
# enb_1id: 20-bit eNB identifier.
# cell_id: 8-bit cell identifier.
10 # tac: 16-bit Tracking Area Code.
11 # mcc: Mobile Country Code
12 # mnc: Mobile Network Code
13 # mme_addr: IP address of MME for S1 connnection
14 # gtp_bind_addr: Local IP address to bind for GTP connection
15 # n_prb: Number of Physical Resource Blocks (6,15,25,50,75,100)
16 #
B R R R S e sy
18 [enb]

19 enb_id = ©x19B

20 cell_id = 0x01

21 phy_cell_id = 1
22 tac = Ox0001

23 mcc = 001

mme_addr = 192.168.10.254 mme_addr MMESTIP{r ik
gtp_bind_addr = 192.168.10.12 gtp_bind_addr eNBEEEPCIERERYIPIr kL

18
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3.9. 2z srsUE % Z_#%

te UE B gc st ship i ~ 47 4

cd /path/to/srsLTE/srsue

gedit ue.conf

27 [rf]
28]dl_earfcn = 500 N S s
29 frgq offset = 0 Eﬁﬁﬁﬁ%(ﬁ%?&&%‘ﬁ‘guxéﬁii)

30]tx_gain = 60 Vaz S es P
31 rx—gain = 40 H%L&ﬁyj’—?—((ég%ﬁ%Zféfﬁgfﬁ)
32

33 #nof_rx_ant = 1

34 #device_name = auto

35 #tdevice_args = auto

36 #time_adv_nsamples = auto

37 #tburst_preamble_us = auto

HE

38 #continuous_tx = auto
Downlink (MHz) . Uplink (MHz) ; .
. d Bandwidth : : Duplex spacing Geographical 3GPP
Band | Name lE';):‘crn Middle  High DL/UL (MHz) Igman Middle  High (MHz) area release
2110 2140 2170 1920 1950 1980
i . fo 300 599 | 60 18000 18300 18599 150 Global §

ERICGE © http://niviuk.free.fr/lte_band.php

88
89 # USIM configuration

90 #

91 # mode: USIM mode (soft/pcsc)

92 # algo: Authentication algorithm (xor/milenage)

93 # op: 128-bit Operator Variant Algorithm Configuration Field (hex)

94 # k: 128-bit subscriber key (hex)

95 # imsi: 15 digit International Mobile Subscriber Identity

96 # imei: 15 digit International Mobile Station Equipment Identity

97 # pin: PIN in case real SIM card is used

98 # reader: Specify card reader by it's name as listed by 'pcsc_scan'. If empty, try all available readers.
OO HHHRRHBHHRHRUBBHAUNHBHUHURRBHUHRRRR BB HBR AR B HUHRBRHH AR BB BB BRRHBRRHH

100 [usim]

101 mode

soft

xor

63BFASOEE6523365FF14C1F45F88737D _
00112233445566778899aabbecddeett 2 I O EE =0-'B FH [E]
001010123456789 PN

353490069873319

107 #reader =

108 #pin = 1234

19



T ~ SrsLTE ipiz&

1. # {7 EPC

& EPC B - fﬁ%?ﬁ”uﬂ%’uﬁﬁﬁéﬁ)\a‘ﬁé‘

cd ~/path/to/srsLTE/srsepc

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

sudo srsepc epc.conf

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

asus-medium@asusmedium-UN65H:~$ cd ~/Desktop/lwa_enb/srsepc/
asus-medium@asusmedium-UN65H: ~/Desktop/lwa_enb/srsepcS ./srsepc_if_masq.sh wlp3s®
[sudo] password for asus-medium:

Masquerading Interface wlp3s0

asus-medium@asusmedium-UN65H: ~/Desktop/lwa_enb/srsepc$ sudo srsepc epc.conf

Software Radio Systems EPC ---

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

MME GTP-C Initialized

MME Initialized.

SP-GW Initialized.

2. 37 eNB

i eNB £ - A7 ehi R i

cd ~/path/to/srsLTE/srsenb

sudo srsenb enb.conf

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

asus-medium@asusmedium-UN65H:~$ cd ~/Desktop/lwa enb/srsenb/
asus-medium@asusmedium-UN65H: ~/Desktop/lwa_enb/srsenbS 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.
0.0-release

Opening USRP with args: type=b208,master_clock rate=30.72e6
[INFO] [B200] Detected Device: B210

[INFO] [B280] Operating over USB 3.

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

[INFO] [B208] Initialize Radio control...

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

[INFO] [B200] Register loopback test passed

[INFO] [B280] Performing register loopback test...

[INFO] [B2060] Register loopback test passed

[INFO] [B208] Asking for clock rate 30.720000 MHz...

[INFO] [B28@] Actually got clock rate 30.720000 MHz.
Setting frequency: DL=2160.8 Mhz, UL=1970.0 MHz

[INFO] [B280] Asking for clock rate 23.940000 MHz...

[INFO] [B200] Actually got clock rate 23.040000 MHz.
Setting Sampling frequency 5.76 MHz

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

20




3. # {7 UE

i UE B - B A7eni s »

cd ~/path/to/srsLTE/srsue

sudo srsue ue.conf

&S E ue@ue-X580VD: ~/Desktop/lwaap_ue/srsue

ue@ue-X580VD:~$ cd ~/Desktop/lwaap ue/srsue/
ue@ue-X580VD:~/Desktop/ ap_ue/srsue$ sudo srsue ue.conf
[sudo] password for ue:

Reading configuration file ue.conf...

Built in Release mode using commit Pa69e56 on branch develop ue.

Buffer capacity 10240
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 105808; UHD 3.14.8.0-r
elease

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

[INFO] [B280] Operating over USB 3.

[INFO] [B208] Initialize CODEC control...

[INFO] [B280] Initialize Radio control...

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

[INFO] [B200] Register loopback test passed

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

[INFO] [B200] Register loopback test passed

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

[INFO] [B280] 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] [B200] 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)

3.1. UE Attach = 7

EPC :
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@ S @ root@NUK: /homefenb/srsLTE-eNB_LWIP/srsepc

SPGW Allocated IP 172.16.0.2 to ISMI 001018123456789

Adding attach accept to Initial Context Setup Request

Initial Context Setup Request eNB UE S1AP Id 1, MME UE S1AP Id 1
Initial Context Setup Request E-RAB id 5

Initial Context Setup Request S1-U TEID Ox1. IP 192.168.50.194
Initial Context Setup Request S1-U TEID Ox1. IP 192.168.50.194
Initial Context Setup Request -- QCI 9

Received Initial Context Setup Response

E-RAB Context Setup. E-RAB id 5

E-RAB Context -- eNB TEID 0x4600883; eNB GTP-U Address 127.6.0.1
Integrity Protected UL NAS: Received Attach Complete

Unpacked Attached Complete Message. IMSI 1018123456789

Unpacked Activate Default EP5 Bearer message. EPS5 Bearer id 5
Packing EMM Information

Sending EMM Information, bytes 67

DL NAS: Sent Downlink NAS Message. DL NAS Count=2, UL NAS count=1
DL WAS: MME UE S1AP id 1

SCTP Association Shutdown. Association: 128

Deleting eNB context. eNB Id: 6x19b

Releasing UEs context

Releasing UE ECM context. UE-MME S1AP Id: 1

2 S © nuk@nuk: ~/srsLTE-eNB_LWIP/srsue

[INFO] [B200] Register loopback test passed
[INFO] [B200] Asking for clock rate 30.720000 MHz...
[INFO] [B200] Actually got clock rate 30.720000 MHz.

lwipep lib init rnti = Ox0
lwipep MAC f4:96:34:3:1a:74
Waiting PHY to initialize...

Attaching UE...
Searching cell in DL EARFCN=500, f_d1=2160.0 MHz, f ul=1970.0 MHz

Found Cell: PCI=1, PRB=50, Ports=1, CF0=-0.8 KHz
[INFO] [B200] Asking for clock rate 11.520000 MHz...
[INFO] [B200] Actually got clock rate 11.520000 MHz.
Found PLMN: 1Id=00101, TAC=1

Random Access Transmission: seq=5, ra-rnti=0x2

RRC Connected

Random Access Complete. c-rnti=0x46, ta=18
lwipep rnti = 0x46

Network attach successful. IP: 172.16.0.2

Software Radio Systems LTE (srsLTE)

3.2. UE Attach # px
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Qe nuk_lab@lab: ~/srsLTE/srsue

[INFO] [CORES] Performing timer loopback test...
[INFO] [CORES] Timer loopback test passed

[INFO] [CORES] Performing timer loopback test...
[INFO] [CORES] Timer loopback test passed

LWAAP MAC f4:96:34:3:66:53

Waiting PHY to initialize...

Attaching UE...
Searching cell in DL EARFCN=500, f_d1=2160.0 MHz, f_ul=1970.0 MHz

Found Cell: PCI=1, PRB=25, Ports=1, CF0=-1.7 KHz

[INFO] [B200] Asking for clock rate 23.040000 MHz...
[INFO] [B200] Actually got clock rate 23.040000 MHz.
[INFO] [CORES] Performing timer loopback test...
[INFO] [CORES] Timer loopback test passed

[INFO] [CORES] Performing timer loopback test...
TTNFO1 TCORES1 Timer loonback test nassed

Found PLMN: 1Id=00101, TAC=1 PLMNR[E] : ;& H+k%eNB

Random Access Transmission: sea=9. ra-rnti=0x2

RRC Connected 73 7RRC Connected : EileNBi# {4y

Random Access Complete. c-rnti=0x46. ta=0

Network attach successful. IP: 172.16.0.2 ] .o > N 7
Software Radio Svstems LTE (srsLTE) /Rﬁlp : @EPC@?%%E[

33. FEcis UEK 2

i UE B - 1B A7 46 i

sudo route add default gw 172.16.0.2 tun_srsue

sudo gedit /etc/resolv.conf

A 2T © oresolv.conf o 4o Bl o kg e o AR 1S

nuk@nuk:~$ sudo route add default gw 172.16.0.2 tun_srsue
nuk@nuk:~$ sudo gedit /etc/resolv.conf

m resolv.conf

# Dynamic resolv.conf(5) file for glibc resolver(3)
generated by resolvconf(8)
# DO NOT EDIT THIS FILE BY HAND -- YOUR CHANGES WILL BE
OVERWRITTEN
nameserver

Plain Text ¥ Tabwidth:8 ~ Ln 3, Col 12 v INS

4, R

i EPC B — i #7345 ~

iperf3 -s -B 172.16.0.1

iperf3 -s -B 172.16.0.1

Accepted connection from 172.16.0.2, port 44411

5] local 172.16.0.1 port 5201 connected to 172.16.0.2 port 38249

ID] Interval Transfer Bitrate Total Datagrams
0.00-1.00 sec 11.9 MBytes 99.9 Mbits/sec 8759

1.00-2.00 sec 11.9 MBytes 100 Mbits/sec 8765

2.00-3.00 sec 11.9 MBytes 100 Mbits/sec 8766

3.00-4.00 sec 11.9 MBytes 100 Mbits/sec 8766

4.00-5.00 sec 11.9 MBytes 100 Mbits/sec 8766

5.00-6.00 sec 11.9 MBytes 100 Mbits/sec 8765

6 7 9 MBytes 100 Mbits/sec 8766

.00-7.00 sec 11.

[
[
[
[
[
[
[
[
[
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i UE B - B A7eni s »

iperf3 -c 172.16.0.1 -B 172.16.0.2 -u -1 1426b -t 120 -b 100m -R

nuk@nuk: ~

nuk@nuk:~$ iperf3 -c 172.16.0.1 -B 172.16.0.2 -1 1426b -t 120 -u -b 106m -R
Connecting to host 172.16.6.1, port 5201
Reverse mode, remote host 172.16.0.1 is sending
[ 5] local 172.16.0.2 port 52864 connected to 172.16.0.1 port 5201
ID] Interval Transfer Bitrate Jitter Lost/Total Datagrams
0.00-1. sec 1.82 MBytes 15.3 Mbits/sec 0.456 ms 7042/8382 (84%)

2.00-3. sec 1.73 MBytes 14.5 Mbits/sec 0.484 ms 7497/8767 (86%)
3.00-4. sec 1.73 MBytes 14.5 Mbits/sec 0.434 ms 7504/8774 (86%)

[
[
[ 1.00-2. sec 1.73 MBytes 14.5 Mbits/sec 0.435 ms 7488/8757 (86%)
[
[
[ 4.00-5. sec 1.73 MByteS 14.5 Mbits/sec 0.458 ms 7488/8757 (86%)

D= enb@NUK: ~/srsLTE/srsenb
LWAAP add user rnti=0x46

User ©x46 connected

t

Enter t to stop trace.

-8k
-8k
-8k
-8k
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.8k
-8k
-8k
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5. MCS

UE #| & PRB(Physical Resource Block)

- BEfeH F{eFEE R SINR &, & BLER &7 42iF 10%
- RplE B CQl

- eNodeB ¢ 1343 CQl E:iE# & & if -5 MCS

LTE @ﬁﬂ iy i 1 MCS (Modulation and Coding Scheme » 3 % £ %78 {2 ) &
FERiLw
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5.1. Download Link
MCS Table

< 36.213 Table 7.1.7.1-1 >

MCS Index || Modulation Order | TBS Index

]MCS Q"' ITBS

0 2 0

1 2 1

2 2 2

3 2 3

4 2 4

5 2 5

6 2 6

7 2 7

8 2 8

9 2 9

10 4 9

11 4 10

12 4 11

13 4 12

14 4 13

15 4 14

16 4 15

17 6 15

18 6 16

19 6 17

20 6 18

21 6 19

22 6 20

23 6 21

24 6 22

25 6 23

26 6 24

27 6 25

28 6 26

29 2

30 4 reserved

31 6

TBS Table
Table 7.1.7.2.1-1: Transport block size table (dimension 27x110)+
Im\p = ‘Vm"‘]
10 20 30 40 50 60 70 8o 90 [ 100

0 16¢ 32¢ 36¢ 88¢ 120¢ 152¢ | 176¢ | 208¢ | 224¢| 256¢
14 24¢ 36¢ 88+ 1440 | 176¢| 208¢ | 224¢| 256¢ | 328¢ | 344¢
28 32¢ 728 1440 | 1764 | 208¢ | 2564 | 296¢ | 328 | 376¢ | 424¢
38 40 104¢ 176 | 208« | 256¢ | 328¢ | 392¢ | 440¢| 504¢ | 568¢
40 36¢ 120€ | 208¢ | 256¢ | 328¢ | 408¢ | 488¢ | 3552¢| 632¢ | 696+
5¢ 72¢ 1440 | 224¢| 3284 | 424¢| 504¢| 600¢ | 680¢| 776¢ | 872¢
6¢ 3284 | 176¢ | 256¢ | 392¢| 504¢ | 600¢<| 712¢| 808¢ | 936¢ | 1032¢
74 104 | 224¢| 328¢ | 472¢| 584¢ 712¢ | 840¢ | 968¢ | 1096¢| 1224¢
8¢ 120 | 256¢ | 392¢ | 536¢| 680¢ | 808 | 968< | 1096¢| 1256¢| 1384¢
9o 136¢ | 296¢ | 456¢ | 616¢| 776¢ | 936¢ | 1096<| 1256 1416¢| 1344«
10 1440 | 328¢| 504¢ | 680¢| 872¢ | 1032¢| 1224¢| 1384¢| 1344¢| 1736¢
11 176¢ | 376¢ | 584¢ | 776¢ | 1000<| 1192¢| 1384¢| 1608<( 1800<| 2024¢
12¢ 208¢ | 440¢| 680¢ | 904« | 1128¢| 1352¢| 1608<| 1800<| 2024<| 2280«
13¢ 2240 | 488« | 744¢ | 1000 1256¢| 1344¢| 1800<| 2024¢| 2280¢| 2336«
14¢ 256¢ | 552¢| 840¢ | 1128¢| 1416¢| 1736¢| 1992<| 2280¢| 2600<| 2856«
15¢ 280¢ | 600¢ | 904¢ | 12240 1344¢| 1800¢| 2152¢| 2472¢| 2728¢| 3112¢
16¢ 3284 | 632¢| 968< | 1288¢| 1608<| 1928¢| 2280+¢| 2600<| 2984¢| 3240+
7 336¢ | 696¢ | 1064¢| 1416<| 1800¢| 2152¢| 2336¢| 2856« 3240¢| 3624¢
18¢ 376¢ | 776¢ | 1160¢| 13440 1992¢| 23440 2792¢| 3112¢| 3624¢| 4008¢
194 408¢ | 840+« | 1288¢| 1736 2152¢| 2600<| 2984+« | 3496¢| 3880+| 4264¢
20¢ 440¢ | 904 | 1384¢| 1864¢| 2344¢| 2792¢| 3240¢| 3752¢| 4136¢| 4384«
21 4884 | 1000<| 1480¢| 1992¢| 2472¢| 2984¢| 3496« | 4008¢| 43584¢| 4968«
22¢ 520¢ | 1064¢| 1608¢| 2152¢| 2664¢| 3240¢| 3752¢| 4264¢| 4776¢| 5352¢
23¢ 552¢ | 1128 1736¢| 2280+| 2856+« 3496+ | 4008¢| 4384¢| 5160¢| 5736«
24¢ 584« | 1192¢| 1800¢( 2408¢| 2984¢( 3624¢| 4264¢| 4968¢| 5344¢| 5992+
25¢ 616¢ | 12560 1864¢| 2336¢| 3112¢| 37520 4392¢| 5160¢| 5736¢| 6200
26¢ 712 | 1480¢| 2216¢| 2984« | 3752¢| 4392¢| 5160¢| 5992¢| 6712¢| 7480+




5.2. Upload Link

MCS Table
< 36.213 Table 8.6.1-1 >
MCS Index | Modulation Order | TBS Index Redundancy Version
Tyics Oy I1gs MVidx
0 2 0 0
1 2 1 0
2 2 2 0
3 2 3 0
4 2 4 0
5 2 5 0
6 2 6 0
7 2 7 0
8 2 8 0
9 2 9 0
10 2 10 0
11 4 10 0
12 4 11 0
13 4 12 0
14 4 13 0
15 4 14 0
16 4 15 0
17 4 16 0
18 4 17 0
19 4 18 0
20 4 19 0
21 6 19 0
22 6 20 0
23 6 21 0
24 6 22 0
25 6 23 0
26 6 24 0
27 6 25 0
28 6 26 0
29 1
30 reserved 2
31 3
TBS Table

Table 7.1.7.2.1-1: Transport block size table (dimension 27x110)+
Ilu\ ‘V"K“ ‘

10 20 30 40 50 60 70 8 900 [ 100
0e 16¢ 32¢ 36¢ 88¢ 120¢ 152¢ 176¢ | 208¢ | 224¢ | 256¢
14 240 36¢ 88¢ 144 | 176¢ | 208« | 2240 | 256+ | 328¢ | 344¢
20 328 728 1440 | 176¢ | 208¢ | 256¢ | 2964 | 328¢ | 3764 | 424¢
38 40¢ 104¢ 176¢ | 208¢ | 2564 | 328¢ | 392¢ | 440¢ 504¢ | 568¢
40 36¢ 20| 208¢ | 256¢ | 328¢ | 408+ | 488¢ | 552¢| 632¢ | 696+
50 728 1440 | 2240 | 328 | 4240 | 504¢ | 600¢ | 680¢| 776¢ | 872¢
6+ 3284 | 176¢ | 2564 | 392¢ | 504¢| 600¢| 712¢| 808¢ | 936¢ | 1032¢
74 1040 | 224 | 328¢ | 472¢| 584¢ | T12¢| 840¢ | 968¢ | 1096<| 1224¢
8¢ 120 | 256¢ | 392¢ | 536¢ | 680¢ | 808< | 968¢ | 1096¢( 1256¢| 1384«
9o 136¢ | 296¢ | 456¢ | 616¢ | 7764 | 936¢ | 1096« 1256¢( 1416¢| 1344«
10¢ 144 | 3284 | 504¢ | 680¢ | 872« | 1032¢| 1224¢| 1384« 1344¢| 1736«
11 176¢ | 376¢ | 584« | 776¢ | 1000<| 1192¢| 1384¢| 1608¢( 1800<| 2024«
12¢ 208¢ | 440¢| 680¢ | 904¢ | 1128¢| 1352¢| 1608<| 1800<| 2024¢<| 2280«
13¢ 2244 | 488¢ | 744¢ | 1000¢| 1256¢| 13440 1800<| 2024¢| 2280¢| 2336«
14¢ 2564 | 352¢ | 840¢ | 1128¢| 1416¢| 1736¢| 1992¢<| 2280¢| 2600<| 2856+
15¢ 280¢ | 600¢ | 904¢ | 12240 1344¢| 1800¢| 2152¢| 24720 2728¢| 3112¢
16¢ 3284 6324 | 968+ | 1288¢| 1608¢| 1928<( 2280+| 2600¢| 2984 3240¢
74 3364 | 696 | 1064 | 1416¢| 1800<| 2152¢| 2336+| 2856+¢| 3240¢| 3624«
18¢ 3764 | 776¢ | 1160<| 13440 1992¢| 23440 2792¢| 3112¢| 3624¢| 4008«
19¢ 408+ | 840¢ | 1288¢| 1736¢| 2152¢| 2600¢| 2984« | 3496+¢| 3880¢| 4264+
20¢ 440 | 904« | 1384¢| 1864« 2344«| 2792¢| 3240¢| 3752¢| 4136¢| 4384¢
218 488+ | 1000¢| 1480¢| 1992¢| 2472¢| 2984¢| 3496+ | 4008¢| 4384¢| 4968«
228 5204 | 1064¢| 1608¢| 2152¢| 2664« 3240¢| 3752¢| 4264¢| 4776¢| 5352¢
230 5524 | 1128¢| 1736« 2280¢| 2856« 3496+<| 4008¢| 4384¢| 5160¢| 3736«
240 584« | 1192¢| 1800¢( 2408¢| 2984« 3624¢| 4264¢| 4968¢| 5344¢| 5992+
25¢ 616¢ | 1256¢| 1864¢| 23536¢ 3112¢| 3752¢| 4392¢| 5160¢| 35736 6200«
26¢ 7120 | 1480¢| 2216¢| 2984¢| 3752¢( 4392¢| 5160¢| 35992¢| 6712¢| 7480+




6. FDD Throughput
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7 Symbols 6 Symbols

RE = Symbols * (PRB * Subcarries)

CR = (TBS * CRC) / (RE * Bits per RE)
- TBS%#1 3GPP 434

- CRC =Throughput =TBS * CR

- Bits per RE = Modulation scheme
Throughput = TBS * CR
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2 PR
1. @iﬁ%lk" &)

1.1. % % LTE 2 WLAN |

B eNB enit o 8 5

gedit /path/to/srsLTE/lib/src/upper/pdcp_entity.cc

nuk@nuk: ~
nuk@nuk:~$ gedit ~/srsLTE/lib/src/upper/pdcp_entity.cc ||

w

|Z

=

o

o
|

= SHORT_SN_MOD;

log->console("Data LCID %d\n", lcid);
// Temporary
if (3 ==lcid) {
clock_gettime(CLOCK_MONOTONIC, &report_time[1]);

do lwa = true:
set_lwa_ratio(1l, 2);

’

last_hrw = 0;

// Default alpha is 1/2
alpha_part = %
alpha_whole =3

ema_part = 13
ema_whole ==

t_report = 1000; // 1s

C++ v TabWwidth:8 ~» Ln 104, Col 31 v INS

set_lwa_ratio(x,y) { #c#cF » FrLl 3% = 25 F#(0,123..) -
B¢ 907 2 1:2 1 4 LTE:WLAN st 6] o

1.2. & #7%F SISLTE

o eNB £ s 4 4 »

cd /path/to/srsLTE/build

cmake ../

make

sudo make install

sudo ldconfig
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nuk@nuk: ~/srsLTE/build
t~/srsLTE /build$ cmake ../

/srsLTE /build$ make

/srsLTE /buildS sudo make isntall
:~/srsLTE/build$ sudo ldconfig
~/srsLTE /builds [

1.3. 34 7 srsEPC

i EPC B — B ATenk s 48 45 »

cd ~/path/to/srsLTE/srsepc

Jsrsepc_if _masq.sh enp4s0

sudo srsepc epc.conf

enpds0 E_A b * gt b+ LA R TR A ANTR Y gt L T R

%,

s d EAMT R §F A R Ll

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

asus-medium@asusmedium-UN65H:~$ cd ~/Desktop/lwa_enb/srsepc/
asus-medium@asusmedium-UN65H: ~/Desktop/lwa_enb/srsepcS ./srsepc_if_masq.sh wlp3s®
[sudo] password for asus-medium:

Masquerading Interface wlp3s0

asus-medium@asusmedium-UN65H: ~/Desktop/lwa_enb/srsepc$ sudo srsepc epc.conf

Software Radio Systems EPC

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

MME GTP-C Initialized

MME Initialized.

SP-GW Initialized.

1.4. 34 {7 srseNB

f eNB £ B - i A7 o H i »

cd ~/path/to/srsLTE/srsenb

sudo srsenb enb.conf
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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] [B280] Operating over USB 3.

[INFO] [B208] 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] [B268] Actually got clock rate 30.720008 MHz.
Setting frequency: DL=2160.6 Mhz, UL=1970.0 MHz

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

[INFO] [B208] Actually got clock rate 23.840000 MHz.
Setting Sampling frequency 5.76 MHz

eNodeB started ===
<t> to view trace

1.5. 4 17 srsUE

i UE B — AT 318 g »
cd ~/path/to/srsLTE/srsue

sudo srsue ue.conf

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

ue@ue-X580VD:~$ cd ~/Desktop/lwaap_ue/srsue/f
ue@ue-X580VD:~/Desktop/lwaap_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 10240
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_105800; UHD_3.14.0.0-r
elease
Opening USRP with args: type=b2@6,master_clock rate=308.72e6
[B200] Detected Device: B210
[B200] Operating over USB 3.
[B2e8] Initialize CODEC control...
[B200] Initialize Radio control...
[B280] Performing register loopback test...
[B260] Register loopback test passed
[B200] Performing register loopback test...
[B200] Register loopback test passed
[B280] Asking for clock rate 36.720000 MHz...
[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=2160.6 MHz, f_ul=1970.0 MHz

Found Cell: PCI=1, PRB=25, Ports=1, CF0=0.5 KHz
[INFO] [B200] Asking for clock rate 23.040000 MHz...
[INFO] [B260] Actually got clock rate 23.040000 MHz.
Found PLMN: Id=00181, TAC=7

Random Access Transmission: se ra-rnti=ex2
Random Access Transmission: se a-rnti=0xz2
Random Access Transmission: seg= -rnti=0x2

RRC Connected

Random Access Complete. c-rnti=

Network attach successful. IP: 172.16.0.2

Software Radio Systems LTE (srsLTE)




1.6. 7t & Bl

i+ EPC B - l]}%%mu%ﬁgﬁﬁ N

iperf3-s-B 172.16.0.1

iperf3 -s -B 172.16.0.1

Accepted connection from 172.16.0.2, port 44411

5] local 172.16.0.1 port 5201 connected to 172.16.0.2 port 38249
ID] Interval Transfer Bitrate Total Datagrams

0.00-1. sec .9 MBytes 99.9 Mbits/sec 8759

1.00-2. sec .9 MBytes 100 Mbits/sec 8765

2.00-3. sec .9 MBytes 100 Mbits/sec 8766

3.00-4. sec .9 MBytes 100 Mbits/sec 8766

4.00-5. sec .9 MBytes 100 Mbits/sec 8766

5.00-6. sec .9 MBytes 100 Mbits/sec 8765

6.00-7. sec .9 MBytes 100 Mbits/sec 8766

[
[
[
[
[
[
[
[
[

t UE B - 4703 sh i »

iperf3 -¢ 172.16.0.1 -B 172.16.0.2 -u -1 1426b -t 120 -b 100m -R

&S E nuk@nuk: ~

nuk@nuk:~$ iperf3 -c 172.16.0.1 -B 172.16.0.2 -1 1426b -t 120 -u -b 100m -R

Connecting to host 172.16.0.1, port 5201

Reverse mode, remote host 172.16.0.1 is sending

[ 5] local 172.16.0.2 port 59703 connected to 172.16.0.1 port 5201

ID] Interval Transfer Bitrate Jitter Lost/Total Datagrams

.00-1. sec .1 MBytes .1 Mbits/sec .219 ms 1743/9206 (19%)
.00-2. sec % MBytes Mbits/sec .333 ms 1652/8765 (19%)

Mbits/sec .073 ms 1653/8766 (19%)

.00-5. {d S MBytes
.00-6. sec . MBytes

Mbits/sec .812 ms 1654/8766 (19%)
Mbits/sec .955 ms 1651/8764 (19%)

[

[

[ 1

[ .00-3. sec 5 MBytes ol

[ .00-4. sec A MBytes .2 Mbits/sec .649 ms 1652/8766 (19%)
[ 1

[ 1
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2. #fe g

2.1, ® T_LTEWLAN £ E 7 it

o UE eni s 4 ~

gedit /path/to/srsLTE/lib/src/upper/pdcp_entity.cc

nuk@nuk:~$ gedit ~/srsLTE/lib/src/upper/pdcp_entity.cc [

-~

pdcp_entity.cc (~/srsLTE/lib/src/upper) - gedit

Open ~ M

pdcp_entity::pdcp_entity()
:active(false)
,tx_count(0)

/*,timer_thread(&reordering_timer)*/

pool = byte_buffer_pool::get_instance();

log = NULL;

rlc = NULL;

lwaap = NULL;

rrc = NULL;

gw = NULL;
reordering_timer = NULL;
lcid = 0;

reordering_timer_id = 0;

sn_len_bytes =93
do_integrity = false;
do_encryption = false;
cfg_lwa = true;
cfg_elwa =-true;
g epDo = e
[cfg_reordering = true; |
d alse;

crg_

cfg_duplicate
g epo 200

[ cfg_t _reordering = 100; |

rX_count = ©;

G ,
cipher_algo = CIPHERING_ALGORITHM_ID_EEAO;
integ_algo = INTEGRITY_ALGORITHM_ID_EIA®;

false;

nonon

pthread_mutex_init(&mutex, NULL);
C++ v TabWwidth:8 » Ln 35, Col 27 v INS

cfg_reordering = true
Frds LWA e 373 5 5 i

cfg_t_reordering = 100
Frde LWA £ 37 B chi FpF i
2.2. € AT 7F SISLTE

o UE eni s 05 ~

cd /path/to/srsLTE/build

cmake ../

make

sudo make install

sudo ldconfig
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nuk@nuk: ~/srsLTE/build
t~/srsLTE /build$ cmake ../

/srsLTE /build$ make

/srsLTE /buildS sudo make isntall
:~/srsLTE/build$ sudo ldconfig
~/srsLTE /builds [

2.3. 34 {7 srsEPC

i EPC B — B ATenk s 48 45 »

cd ~/path/to/srsLTE/srsepc

Jsrsepc_if _masq.sh enp4s0

sudo srsepc epc.conf

enpds0 E_A b * gt b+ LA R TR A ANTR Y gt L T R

%,

s d EAMT R §F A R Ll

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

asus-medium@asusmedium-UN65H:~$ cd ~/Desktop/lwa_enb/srsepc/
asus-medium@asusmedium-UN65H: ~/Desktop/lwa_enb/srsepcS ./srsepc_if_masq.sh wlp3s®
[sudo] password for asus-medium:

Masquerading Interface wlp3s0

asus-medium@asusmedium-UN65H: ~/Desktop/lwa_enb/srsepc$ sudo srsepc epc.conf

Software Radio Systems EPC

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

MME GTP-C Initialized

MME Initialized.

SP-GW Initialized.

2.4. 3417 srseNB

f eNB £ B - i A7 o H i »

cd ~/path/to/srsLTE/srsenb

sudo srsenb enb.conf
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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] [B280] Operating over USB 3.

[INFO] [B208] 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] [B268] Actually got clock rate 30.720008 MHz.
Setting frequency: DL=2160.6 Mhz, UL=1970.0 MHz

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

[INFO] [B208] Actually got clock rate 23.840000 MHz.
Setting Sampling frequency 5.76 MHz

eNodeB started ===
<t> to view trace

2.5. 3417 srsUE

i UE B — AT 318 g »
cd ~/path/to/srsLTE/srsue

sudo srsue ue.conf

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

ue@ue-X580VD:~$ cd ~/Desktop/lwaap_ue/srsue/f
ue@ue-X580VD:~/Desktop/lwaap_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 10240
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_105800; UHD_3.14.0.0-r
elease
Opening USRP with args: type=b2@6,master_clock rate=308.72e6
[B200] Detected Device: B210
[B200] Operating over USB 3.
[B2e8] Initialize CODEC control...
[B200] Initialize Radio control...
[B280] Performing register loopback test...
[B260] Register loopback test passed
[B200] Performing register loopback test...
[B200] Register loopback test passed
[B280] Asking for clock rate 36.720000 MHz...
[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=2160.6 MHz, f_ul=1970.0 MHz

Found Cell: PCI=1, PRB=25, Ports=1, CF0=0.5 KHz
[INFO] [B200] Asking for clock rate 23.040000 MHz...
[INFO] [B260] Actually got clock rate 23.040000 MHz.
Found PLMN: Id=00181, TAC=7

Random Access Transmission: se ra-rnti=ex2
Random Access Transmission: se a-rnti=0xz2
Random Access Transmission: seg= -rnti=0x2

RRC Connected

Random Access Complete. c-rnti=

Network attach successful. IP: 172.16.0.2

Software Radio Systems LTE (srsLTE)
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i+ EPC B - l]}%%mu%ﬁgﬁﬁ N

iperf3-s-B 172.16.0.1

iperf3 -s -B 172.16.0.1

Accepted connection from 172.16.0.2, port 44411

5] local 172.16.0.1 port 5201 connected to 172.16.0.2 port 38249
ID] Interval Transfer Bitrate Total Datagrams

0.00-1. sec .9 MBytes 99.9 Mbits/sec 8759

1.00-2. sec .9 MBytes 100 Mbits/sec 8765

2.00-3. sec .9 MBytes 100 Mbits/sec 8766

3.00-4. sec .9 MBytes 100 Mbits/sec 8766

4.00-5. sec .9 MBytes 100 Mbits/sec 8766

5.00-6. sec .9 MBytes 100 Mbits/sec 8765

6.00-7. sec .9 MBytes 100 Mbits/sec 8766

[
[
[
[
[
[
[
[
[

t UE B - 4703 sh i »

iperf3 -¢ 172.16.0.1 -B 172.16.0.2 -u -1 1426b -t 120 -b 100m -R

&S E nuk@nuk: ~

nuk@nuk:~$ iperf3 -c 172.16.0.1 -B 172.16.0.2 -1 1426b -t 120 -u -b 100m -R

Connecting to host 172.16.0.1, port 5201

Reverse mode, remote host 172.16.0.1 is sending

[ 5] local 172.16.0.2 port 59703 connected to 172.16.0.1 port 5201

ID] Interval Transfer Bitrate Jitter Lost/Total Datagrams

.00-1. sec .1 MBytes .1 Mbits/sec .219 ms 1743/9206 (19%)
.00-2. sec % MBytes Mbits/sec .333 ms 1652/8765 (19%)

Mbits/sec .073 ms 1653/8766 (19%)

.00-5. {d S MBytes
.00-6. sec . MBytes

Mbits/sec .812 ms 1654/8766 (19%)
Mbits/sec .955 ms 1651/8764 (19%)

[

[

[ 1

[ .00-3. sec 5 MBytes ol

[ .00-4. sec A MBytes .2 Mbits/sec .649 ms 1652/8766 (19%)
[ 1

[ 1
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3.1. 3}k T LTEWLAN p # 3 fe 5

B eNB enit o 8 5

gedit /path/to/srsLTE/lib/src/upper/pdcp_entity.cc

nuk@nuk:~$ gedit ~/srsLTE/lib/src/upper/pdcp_entity.cc D

*pdcp_entity.cc (~/srsLTE/lib/src/upper) - gedit

pdcp_entity::init(srsue::rlc_interface_pdcp : 2
fsrsue::lwaap_interface_pdcp *1lwaap_,
srsue::rrc_1interface_pdcp *rrc._,
srsue::gw_1interface_pdcp *gw_,
srslte::log *log_,
uint32_t 1eld .,
srslte_pdcp_config_t cfg )

{
rlc = LE_3
lwaap = lwaap_;
rrc & PR
gw = gw_;
log = 10g.3
lcid ="lehd =
cfg = cfg. ;3
active = true;
tx_count =
rx_count =83
lte_tx_bytes = 0;
wifi_tx_bytes = 0;
wifi_tx_count = 0;
do_integrity = false;
do_encryption = false;

o timestamp = falsel
do_autoconfig = false:
do_packet_inspection = false;
do_random_route = false;
do_ema = true;

C++ v TabWidth:8 v Ln56,Col24 v INS

Frds LWA fhp #538 fe it
do_autoconfig = true

o UE eni s 4 ~

gedit /path/to/srsLTE/lib/src/upper/pdcp_entity.cc
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nuk@nuk:~$ gedit ~/srsLTE/lib/src/upper/pdcp_entity.cc D

pdcp_entity.cc (~/srsLTE/lib/src/upper) - gedit

Open ¥ [+

pdcp_entity::pdcp_entity()
:active(false)
,tx_count(0)

/*,timer_thread(&reordering_timer)*/

pool = byte_buffer_pool::get_instance();

log = NULL;

rlc = NULL;

lwaap = NULL;

rrc = NULL;

gw = NULL;
reordering_timer = NULL;
lcid = 0;

reordering_timer_1id = 0;

sn_len_bytes =

do_integrity = false;
do_encryption = false;
cfg_lwa = true;

I cfg regort = true: I
cTg_reordering = true;
cfg_discard = false;
cfg duplicate = false;

[cia t report . = 1000; 1
cTg_t_reordering = 100;

rx_count = 0;
cipher_algo = CIPHERING_ALGORITHM_ID_EEA®;
integ_algo = INTEGRITY_ALGORITHM_ID_EIAO;

pthread_mutex_init(&mutex, NULL);
C++ v Tabwidth:8 » Ln 35, Col 27 v INS

Erds LWA W 3R 4 Bk s 5y
cfg_report = true

% T LWA v 3R e ik R epd B
cfg_t_report = 5000
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B eNB et o 8 5

gedit /path/to/srsLTE/lib/src/upper/pdcp_entity.cc

nuk@nuk:~$ gedit ~/srsLTE/lib/src/upper/pdcp_entity.cc D

*pdcp_entity.cc (~/srsLTE/lib/src/upper) - gedit

pdcp_entity::init(srsue::rlc_interface_pdcp : 3
fsrsue::lwaap_interface_pdcp *1lwaap_,
srsue::rrc_1interface_pdcp *rrc._,
srsue::gw_1interface_pdcp *gw_,
srslte::log *log_,
uint32_t 1eld .,
srslte_pdcp_config_t cfg )

{
rlc = LE_3
lwaap = lwaap_;
rrc & PR
gw = gw_;
log = 10g.3
lcid ="lehd =
cfg = cfg_;
active = true;
tx_count =
rx_count = 0;
lte_tx_bytes = 0;
wifi_tx_bytes = 0;
wifi_tx_count = 0;
do_integrity = false;
do_encryption = false;

o timestamp = falsel
do_autoconfig = false:
do_packet_inspection = false;
do_random_route = false;
do_ema = true;

C++ v TabWidth:8 v Ln56,Col24 v INS

Frds LWA fhp #538 fe it
do_autoconfig = true
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#eNB 2 UE mu%ﬁgﬁi N

cd /path/to/srsLTE/build

cmake ../

make

sudo make install

sudo ldconfig

nuk@nuk: ~/srsLTE/build

t~/srsLTE /build$ cmake ../
:~/srsLTE /build$ make

:~/srsLTE /buildS$ sudo make isntall
:~/srsLTE/buildS$ sudo ldconfig
:~/srsLTE/buildS B

3.4. 3% {7 srsEPC

i EPC B — B ATeNM S8 4 »

cd ~/path/to/srsLTE/srsepc

Jsrsepc_if_masq.sh enp4s0

sudo srsepc epc.conf

enpds0 E_A G| i * bt LA TR AR Y et L T R
SENECRE T R B i TR A

@ S © asus-medium@asusmedium-UN65H: ~/Desktop/lwa_enb/srsepc

asus-medium@asusmedium-UN65H:~$ cd <top/lwa_enb/srsepc/
asus-medium@asusmedium-UN65H: ~/De n/1lwa_enb/srsepcS ./srsepc_if_masq.sh wlp3s0
[sudo] password for asus-medium:

Masquerading Interface wlp3s@

asus-medium@asusmedium-UN65H: ~/Desktop/lwa_enb/srsepcS sudo srsepc epc.conf

--- Software Radio Systems EPC

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

MME GTP-C Initialized

MME Initialized.

SP-GW Initialized.
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i eNB f B - B ATehM o i »

cd ~/path/to/srsLTE/srsenb

sudo srsenb enb.conf

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

asus-medium@asusmedium-UN65H:~$ cd ~/Desktop/lwa_enb/srsenb/
asus-medium@asusmedium-UN65H: ~/Desktop/1lwa_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_185800; UHD_3.14.
8.0-release

Opening USRP with args: type=b20@,master _clock rate=30.72e6
[INFO] [B200] Detected Device: B210

[INFO] [B20O©] Operating over USB 3.

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

[INFO] [B208] Initialize Radio control...

[INFO] [B280] Performing register loopback test...

[INFO] [B2060] Register loopback test passed

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

[INFO] [B200] Register loopback test passed

[INFO] [B208] Asking for clock rate 30.720000 MHz...

[INFO] [B200] Actually got clock rate 30.720000 MHz.
Setting frequency: DL=2160.0 Mhz, UL=1970.0 MHz

[INFO] [B208] Asking for clock rate 23.840000 MHz...

[INFO] [B208] Actually got clock rate 23.040000 MHz.
Setting Sampling frequency 5.76 MHz

eNodeB started ===
<t> to view trace

3.6. 34 {7 srsUE

fo UE B — (i enit o 4

0 S 6 ue@ue-X580VD: ~/Desktop/lwaap_ue/srsue

ue@ue-X580VD:~$ cd ~/D op/lwaap_ue/srsue/
ue@ue-X580VD:~/Desktop ap_uefsrsue$ 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 10240
Buffer capacity 40960
--- Software Radio Systems LTE UE ---

Opening RF device with 1 RX antennas
[INFO] [UHD] linux; GNU C++ version .0 20160609; Boost_105800; UHD_3.14.0.0-r
elease
Opening USRP with args: type=b200,master_clock_rate=30.72e6
[B200] Detected Device: B21®
[B2e0] Operating over USB 3.
[B260] Initialize CODEC control...
[B200] Initialize Radio control...
[B2z00] Performing register loopback test...
[B200] Register loopback test passed
[B260] Performing register loopback test...
[B200] Register loopback test passed
[B200] Asking for clock rate 30.720000 MHz...
[B280] Actually got clock rate 30.720000 MHz.
LHAAP MAC T4:96:34:3:6a:a6
LWAAP 1P packet receilver thread run_enable
Waiting PHY to initialize...

Attaching UE...
Searching cell in DL EARFCN=5080, f_d1=2160.0 MHz, f_ul=1970.8 MHz

Found Cell: PCI=1, PRB=25, Ports=1, CF0=0.5 KHz
[INFO] [B2@0] Asking for clock rate 23.040000 MHz...
[INFO] [B200] Actually got clock rate 23.040000 MHz.
Found PLMN: Id=00161, TAC=7

Random Access Transmission: s

Random Access Transmission: s

Random Access Transmission: s ra-rnti=ex2

RRC Connected

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

Software Radio Systems LTE (srsLTE)




cd ~/path/to/srsLTE/srsue

sudo srsue ue.conf

3.7. BB

t EPC B — i #7chi s {4

iperf3 -s -B 172.16.0.1

Accepted connection from 172.16.0.2, port 44411

5] local 172.16.0.1 port 5201 connected to 172.16.0.2 port 38249
ID] Interval Transfer Bitrate Total Datagrams
0.00-1. sec .9 MBytes 99.9 Mbits/sec 8759
1.00-2. sec 9 MBytes 100 Mbits/sec 8765
2.00-3. sec .9 MBytes 100 Mbits/sec 8766
3.00-4. sec .9 MBytes 100 Mbits/sec 8766
4.00-5. sec 9 MBytes 100 Mbits/sec 8766
5.00-6. sec 9 MBytes 100 Mbits/sec 8765
6 9

.00-7. sec MBytes 100 Mbits/sec 8766

[
[
[
[
[
[
[
[
[

i UE B - 1 #7eh3 sh »~

iperf3 -¢ 172.16.0.1 -B 172.16.0.2 -u -1 1426b -t 120 -b 100m -R

DS E nuk@nuk: ~

nuk@nuk:~$ iperf3 -c 172.16.0.1 -B 172.16.0.2 -1 1426b -t 120 -u -b 100m -R

Connecting to host 172.16.0.1, port 5201

Reverse mode, remote host 172.16.0.1 is sending

[ 5] local 172.16.0.2 port 59703 connected to 172.16.0.1 port 5201

ID] Interval Transfer Bitrate Jitter Lost/Total Datagrams
0.00-1. sec 10.1 MBytes .1 Mbits/sec .219 ms 1743/9206 (19%)
1.00-2. sec 9.67 MBytes 1 Mbits/sec .333 ms 1652/8765 (19%)
2.00-3. sec 9.67 MBytes .1 Mbits/sec .073 ms 1653/8766 (19%)
3.00-4. sec 9.67 MBytes .2 Mbits/sec .649 ms 1652/8766 (19%)
4.00-5. sec 9.67 MBytes 1 Mbits/sec .812 ms 1654/8766 (19%)
5.00-6. sec 9.67 MBytes 1 Mbits/sec .955 ms 1651/8764 (19%)

[
[
[
[
[
[
[
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