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SDR∂ ᵅ ᾼmMTC UE ӣṆ

2. ц ẃиέц Ẕ
Ṇ ц ᾼ

3



в
Å▐ ♆П

Åׄ USRP Hardware Driver(UHD)цsrsLTE

Å ứsrsLTEѿ Ẕ֯ ♆ϱ ᵂṳ ᴩד
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￼ ῀ - USRP B210 І
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Tx/Rx Subdev A:B

Rx Subdev A:B

Rx Subdev A:A

Tx/Rx Subdev A:A

Power LED



￼ ῀ - Physical Resource Block
ÅResourceBlock ╥ E-UTRA Ṇ и ṿ
ӣ῏ᾼ Њ а
Åḕ Resource Block֯ ế ᾼЄЊиᵑ╥

180KHzế1 Slot

ÅPRBếBandwidthᾼ …ֽϯῶἬӱ
ÅsrsLTE֯ ♆ϱҬ ќ 15ế6 PRBs

7

Physical Resource Blocks Bandwidth

6 1.4MHz

15 3MHz

25 5MHz

50 10MHz

75 15MHz

100 20MHz
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UE1

UE2

EPC+eNB



֤ ӭᾼ

EPC+

eNB

₤ :

ASUSMW504G

1 MME,HSS,S-

GW,P-GW,eNB

USRP B210 1 srsLTE ѿ
ן

VERT2450 2 2.4-2.5GHzщ

UE Raspberry Pi 4B 8G2 UE

USRP B210 2 srsLTE ѿ
ן

VERT2450 4 2.4-2.5GHzщ
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EPC+

eNB

OS : Ubuntu Ubuntu 20.04

srsLTE srsLTE20.04.1
c892ae56be5302eaee5ca00e270efc7a5ce6fbb2

UE OS : Ubuntu Ubuntu 20.04

srsLTE srsLTE 20.04.1
c892ae56be5302eaee5ca00e270efc7a5ce6fbb2
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Step1-1 Ṷ› (ϯ ╣ )

ᴟUbuntuỪ ᾼRaspberryPi Ȳ ϯ RaspberryPi 4

ӣᾼUbuntuServer20.04LTS 64-biᾼᾪӐ

14
https://ubuntu.com/download/raspberry-pi



Step1-2 Ṷ› ( ╣ )

֯ϚүצLinux М Ϥxz -dv ubuntu-20.04-

preinstalled-server-arm64+raspi.img.xz ϯ ᶙ ᾼ╣
ẞᶙ ᾼUbuntu Server 20.04 LTSПSDқ╣

ubuntu-20.04-preinstalled-server-arm64+raspi.img
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Step1-3 Ṷ› ( ╣ )

ᶙ∟ Ϥsudodd if=ubuntu-20.04-preinstalled-server-

arm64+raspi.img of=/dev/sdxstatus=progress ∟ᾼ
╣ ᴟ қȲẔМ/dev/sdxⱢ қᾼ ҅ Ȳ

ᵑᾃ Ubuntuᾼ╣ Ҕᵶ и Ȳ֪ױ Ẕ
ᴟБ֯׀ᾼи Л Ӕ ᵂȲ 15иפּ

16



Step2 ῴװṿӣ

ᶙכᾼ қ ϤRaspberryPiṳ ϱ ȳ ȳ
ц Ȳ ҠכẞRaspberryPi ᵓ Ȳ П

ц ꞋⱢubuntuȲ Ϥ∟ Ϥ ṳ Ϥ

17



Step3 ứsudog

֯ М Ϥsudo EDITOR=ñvimòvisudoȲṳ %sudo

ALL = (ALL :ALL) ALL ᴩḂⱢ%sudoALL = (ALL :ALL)

NOPASSWD:ALLѿѠ―ӑẃṿӣsudo ᴩ ᵂ Л
ԛ Ϥ ȲḂᶙ∟ ┬Escṳ Ϥ:wqѿ ṳ׀
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Step4-1 ׄ (Ḇ )

֯ М Ϥsudoaptupdate&& sudoaptupgrade-yȲѿ
ᴩṆ ПḆ

19



Step4-2 ׄ ( )

֯ М Ϥsudoapt install -y iperf3 wiresharkѿׄ ∟
ṿӣẞᾼ☼ iperf3ц⅔Ҕиέ

wireshark

20



Step4-3 ׄ (tasksel)

֯ М Ϥsudo apt install -y lightdm taskselѿׄ
Linuxᾼ ӱ ц∟ ӣẞᾼtasksel

21



Step4-4 ׄ ( )

֯ М Ϥsudo taskselȲṳ֯taskselᾼ МᵓӣTab

Ἠ╥Enter Ubuntudesktopṳ OKѿׄ

22



Step5-1 ḆḂRPi (ׄ )

֯ М Ϥsudo apt install -y linux-tools-raspi linux-

tools-5.4.0-1008-raspiѿׄ LinuxϯᾼCPU

cpupower

23



Step5-2 ḆḂRPi ( ứ)

֯ М Ϥsudo vim /etc/default/cpufrequtilsṳ Ϥֽ
ϯ Ἤӱᾼв Ȳ Ϥᶙ∟┬ϯEscṳ Ϥ:wq׀ ṳ Ȳ
׀ ᶙ∟ Ϥsudorebootѿ RaspberryPi

24



Step5-3 ḆḂRPi ( ▲)

∟ Ҡכẞ ׄ ᾼ Ȳ Ϛ
ṳ Ϥsudocpupowerfrequency-infoѿ ṿᵡБ
Ӕ ḆȲ currentpolicyⱢperformancev Ɫכғ

25



Stage 1 Check List

ӭ в

Raspberry Pi╣ ╣ Б қṳҠѿṿӣ
қ ᴩ

Ϥiperf3 --versionцwireshark --version

Ӈ ᾼ ╥ᵡ БӔ ׄ

ubuntu-desktopБӔ ׄ ѹ
∟ҠѿӔ

Raspberry Pi Ϥsudo cpupower frequency-infoṳ
Б ứⱢperformance

26
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Step1 ׄ Dependency

֯ М Ϥ sudo apt install -y libfftw 3-dev

libmbedtls-dev libboost-program-options-dev libconfig++-dev

libsctp-dev libczmq-devcmakebuild-essentialgit qtbase5-dev

libqwt-qt5-devѿׄ ∟ Ἤ ᾼἬדצṼ ה

28



Step2 ׄ UHD

֯ М Ϥsudo apt install -y libuhd-dev libuhd3.15.0

uhd-hostѿׄ USRPHardwaredriver(UHD)

29



Step3 ϯ Image

ׄ ᶙ UHD ∟ ֯ Ϥ sudo /usr/lib/uhd

/utils/uhd_images_downloader.py -Tѿϯ USRP SDRМἬ
ṿӣᾼFPGA╣

30



Step4-1 ῴỞо(▲צכ USB )

Ϥdmesg--followṳ USRP B210 ϤRPiϱᾼUSB3.0

Ȳ ֯ МכẞKernel ẞצ ᾼUSB Ȳ
ϯ idVendorц idProductѿẁ∟ ṿӣȲӐ ẂМ

idVendorⱢ2500ȲidProductⱢ0020

31



Step4-2 ῴỞо(▲כ USB )

Ϥsudolsusbѿ▲כӭ›Ṇ МᾼUSB ȲҠѿכẞ
ẞᾼ 2500:0020Ȳױ ᵛⱢᶺ ϱᾼ

USRP B210Ȳᵀ╥֪ὰІϱᾼFPGAỮӑῴỞоȲ֪ױ
ᵑⱢUSB2.0 HubȲױⱢӔ

32



Step4-3 ῴỞо(uhd_usrp_probe)

Ϥsudouhd_usrp_probeѿ ᴩUSRPᾼ Ȳ
ה ҟ Ṇ ӭ›ἬצᾼUSB ṳῴỞоἬצUSRP

ȲҠѿכẞ ϱᾼUSRP B210Б ᵓ ẞȴ
ױ ҵצ ᾼ USRP B210ϱᾼ ╓ӱ Ӧ

Ɫּמᴥ

33



Step4-4 ῴỞо(ԛכ▲װUSB )

ԛװ Ϥsudo lsusbv Ҡכẞ ᵑⱢUSB2.0 Hubᾼ
2500:0020Б ᵓᾼ ⱢUSRPᾼ Ȳ ὙῴỞо
ғכ

34



Step4-5 ῴỞо(▲כUSB ᵂ (ה

Ϥsudolsusb-d 2500:0020-vѿ▲כ USB ᾼ
ᵂ Ȳ bcdUSBⱢ3.0ȲױⱢ ӭ›ᾼ ᵂ
Ȳה ӱUSRPB210ӭ› ᵂ ⱢUSB3.0ה

35



Step5-1 ׄ srsGUI(ϯ )

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

cdsrsGUIѿϯ srsGUIП Ở

36



Step5-2 ׄ srsGUI(cmake)

Ϥmkdir build && cdbuild && cmake../ѿṿӣcmake Ӣ
MakefileȲ cmakeᾼ Мḥצҏ ԉᴶ ѹ
MakefileӔ Ӣ

37



Step5-3 ׄ srsGUI(make)

Ϥmake-j4ѿṿӣ ӢMakefile ᴩ Ȳ ҁ ᾃ
Мצḥצҏ ԉᴶ Ȳ ᵓ Ҡ

֯make Ὠᾼ ϯѠכẞֽϯ Ἤӱᾼֿ

38



Step5-3 ׄ srsGUI(makeinstall)

Ϥmake installѿ ֻᾼsrsGUIׄ ᴟṆ МȲ
ғᾼׄכ ֽϯ Ἤӱ

39



Step6 ׄ srsLTE

ᴕӐ Lab1ᾼ᷾ ѱ ṳׄ srsLTEȲ ᾃ ֯
cmakeᾼ М╥ᵡכғ ẞUHDцsrsGUIȲכғ
ẞᾼcmake ֽϯ Ἤӱ

40



Stage 2 Check List

ӭ в

UHD & FPGA Image UHDБ Ӕ ׄ ѹכғϯ
FPGAᾼ╣

USRP B210 USRP B210Б ғכ ẞѹ ᵂ
ⱢUSB3.0Ȳה ҵצ ᾼ ⁄

╓ӱ Ɫּמᴥ

srsGUI srsGUIБ Ӕ ѹכғׄ ᴟ
Ṇ в

srsLTE srsGUIБ Ӕ ѹכғׄ ᴟ
Ṇ вȲѹcmakeᾼ Мכצғ ẞ
UHDцsrsGUI

41
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Step1-1 ứeNB(enb,gui section)

֯eNBϱ Ϥsudo vim /etc/srslte/enb.confѿ srsenbᾼ
ứ Ȳ [enb] ᾼ ứ ḂⱢếϯ Ϛ ᾼв ȲẔМ
n_prbⱢ֝Ϛ ṿӣֵю Physical ResourceBlock ᴩ

ȲᴖtmⱢeNBᾼTransmissionModeȴ֝
[gui] ϯᾼenable Ɫtrueѿ srsGUI

43



Step1-2 ứeNB(rf section)

›Ϛ ᾼeNB ứ Ȳ ứ в[rf] ᾼ ứ Ḃ
Ɫֽϯ Ἤӱв ȲẔМdl_earfcnҠѿ ▲ῶ ῀
Downlinkᾼ Ȳᴖtx_gainцrx_gainиᵑⱢ ц
ᾼן Ȳ ╥ṿӣ֝ eNBцUEᾼ

ᾃ tx_gain Л 60dBȲᵡ⁄Ҡ ὰІ

44



Step2-1 ứUE(rf section)

֯UE1цUE2ϱ Ϥsudovim /etc/srslte/ue.confѿ UEᾼ
ứ Ȳ [rf] Мᾼ ứ ḂⱢֽϯ Ἤӱᾼв Ȳ

ẔМdl_earfcn eNBϚ ȴ щ ֯A:Bᾼ
device_argsḂⱢ tx_subdev_spec=A:B,rx_subdev_spec=A:B

45

A:B Tx

A:B Rx

A:A Rx

A:A Tx



Step2-2 ứUE(usim, gui section)

› ᾼUE ứ Ȳ UE1ᾼ[usim]в ḂⱢֽϯ
ҿἬӱȲᴖUE2ᾼ[usim] в ḂⱢϯ Ңᾼ Ȳ
ẔМᾼ EPCМᾼuser_db.csvϚ ȴ֝ [gui]

ϯᾼenable Ɫtrueѿ srsGUI

46

UE1 ứ в UE2 ứ в



Step3-1 ᴩEPC

֯EPCϱ Ϥsudo srsepcѿ EPCȲכғ ֽϯ
Ἤӱ

47



Step3-2 ᴩEPC( ứ)

֯EPCϱ ᴕLab1ᾼ᷾ ѱἨ╥ϯ ᾼв Ϥ╓҆ѿ
ứ EPCᾼ⅔Ҕ ȲҠṿӣ sudo iptables -t nat -L

POSTROUTING -v ẃ ▲Ἤ ứП ⁄╥ᵡӔ ȲẔМ
ens2s0ⱢӐ ẂМEPC ẞҵ ᾼЮ ֤

48



Step4-1 ᴩeNB( )

֯ eNB ϱ Ϥ /lib/uhd/examples/rx_ascii_art_dft--freq

2685e6 --rate 10e6 --gain 40 --bw 3e6 --ref-lvl -20 --subdev

A:Aѿ ▲ ṿӣП ╥ᵡБ ϢṿӣȲẔМצ
--freqⱢ ᾼМї ȲӦdl_earfcn▲ῶ ῀ȴ ӱᾼ

ᶁ֯-70dBѿϯᵛҠṿӣ Ȳᵡ⁄ Ḇ
eNBцUEᾼdl_earfcn

49



Step4-2 ᴩeNB( Ὠ)

֯eNBϱ Ϥsudosrsenb eNB∟ ҠכẞeNBϱ ӱֽ
ϯ ҿᾼв Ȳ֝ srsGUI ӱֽϯ Ңᾼ

50



Step4-3 ᴩeNB( USRPᾭ )

eNB ∟ ֯eNBϱᾼUSRP B210ᾼᾭ ֽϯ
ἬӱȲ֪ᶺ ứᾼsub_devⱢA:AȲ֪ױA:AϱᾼRxцTx

╓ӱ ‐ Ȳ ῶӱRxȲּמ ῶӱTx

51



Step5-1 ᴩUEṳ ( ᾌ )

֯UE1Ἠ╥UE2 ᴩ/lib/uhd/examples/rx_ascii_art_dft--freq

2685e6 --rate 10e6 --gain 40 --bw 3e6 --ref-lvl -20 --subdev

A:BȲẔМ--freqⱢӦdl_earfcn ҏẃᾼDownlinkМї
ȲsubdevⱢ щן Ἤ ᾼᴯ Ȳ צ ᵓןẞ ᾌ⁄

ӱֽϯ ἬӱП

52



Step5-2 ᴩUEṳ (srsue)

֯UE1ếUE2иᵑ ᴩsudosrsueȲכғ ᴩᾼ Ẓ UE

ᵓ ϱeNBцEPCṳ Ϛ srsGUI ӱPDSCHᾼ
symbolᾭ Ȳכғ ᾼ ֽϯ Ἤӱ

53



UE ϱeNBᾼ

ḕ Ϛ UE AttachϱeNB ȲeNB ӱϚ User

0xXX connectedᾼ Ȳᴖ UEếeNBᾼ М
ӱ Disconnectingrnti=0xXX ᾼ

54



UE ϱEPC ᾼ

ḕ Ϛ UE AttachϱEPC ȲSPGW и UEϚ
GTP ᾼTEIDѿцIPᴯᵿȲ EPCἬ ӱᾼIMSI

UE Ἤ ứᾼIMSI╥ᵡϚ Ȳ Ϛ ᵛⱢUEכғAttach

ϱEPCᾼ Ὑ

55

UE1 UE2



Step5-3 ᴩUEṳ (USRPᾭ )

UEכғAttachϱeNB∟Ẕ ֽϯ Ἤӱȴϯ ϱѠ
ᾼⱢӐ ẂᾼUE1Ȳщ ֯A:Aᾼᴯ ȴϯѠᾼUSRP

B210ⱢUE2Ȳщ ֯A:Bᾼᴯ

56



Step5-4 ᴩUEṳ ( )

ᴕLab1ᾼ᷾ ѱ ứUE1цUE2ᾼ Ӧ∟֯Ẓү
ϱ ᴩmtr -tn 8.8.8.8Ȳ Ҡכẞֽϯ Ἤӱᾼ Ȳ

ὙẒүUE Ҡѿ eNBцEPC ẞInternet

57



Step6-1 Ởᾬ (PDSCH)

ϯ ⱢUEϱᾼsrsGUI Ȳ ứ Ɫ› ᷾ ѱ ᶙ∟
ᾼ ứȴҿ Ɫ ẞ ן ᾼ‒ ȲҢ Ɫ
֢ SymbolᾼI/Qӂ ȴҠѿ ẞӭ›╥ѿ64QAMᾼѠ
ה ᴩ

58



Step6-2 Ởᾬ (PUSCH)

ϯ ⱢeNBϱᾼsrsGUI и Ȳ ứ Ɫ› ᷾ ѱ
ᶙ∟ᾼ ứȴҢ Ɫ ‒ ὑЛ֝ ᾼ Ȳҿ
Ɫ PUSCH SymbolᾼI/Qӂ ȴҠѿ ẞӭ›╥ѿ

16QAMᾼѠה ᴩ

59



Step7 ☼

֯EPCϱ ᴩ iperf3 -sṳ֯ẔМϚ UEϱ ᴩ iperf3 -c

172.16.0.1 -t 60 -i 10 -b 1m --bidir ᴩ ֣☼ ȲẔ
Ὠֽϯ ἬӱȲDownlink☼ Ɫ450KbpsȲUplink☼
Ɫ657Kbps

60



Stage 3 Check List

ӭ в

eNB ứ eNB ứ ᷾ ѱϚ

UE ứ UE1ếUE2 ứ ᷾ ѱϚ ȲѹUE1

ếUE2 ứ EPCМᾼuser_db.csvϚ

ṿӣ ◕ ṿӣП ◕ ϢҜӣ

eNB ֯UE ṿӣ иέ ╥ᵡ ẞeNBן

Ἤ ᾼ

UE UE1ếUE2 Ӕ eNBцEPC

֯UEϱҠѿ ẞInternet

srsGUI srsGUI Ӕ ṳ ӱ ᶮ

☼ ѿiprf3 Downlink UplinkП☼

61
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Step1 RB

֯eNB Ϥsudovim /etc/srslte/enb.confѿ eNBᾼ ứ Ȳ
[enb] ϯᾼn_prbӦ15ḂⱢ6ȲḆḂ∟ᾼ ứ ֽϯ

ἬӱȴױḂ ḆResourceBlockᾼ Ȳ ᾼ
Ṇ ᾼ Ӧ3MHz Ɫ1.4MHz

63



RBᾼ

ResourceBlockᾼ ∟ ᴩeNBцUEȲṳṿӣ
iperf3 Ϛװ☼ ȲẔ Ὠֽϯ Ἤӱȴ
Downlink☼ Ɫ601KbpsȲⱢ Ở☼ ᾼ1.3 ȴ
Uplink☼ Ɫ42.8KbpsȲⱢ Ở☼ ᾼ0.063

64



Step2 PDSCH_MAX_MCS

֯eNB Ϥsudovim /etc/srslte/enb.confѿ eNBᾼ ứ Ȳ
[scheduler] ϯᾼpdsch_max_mcsứⱢ5ȲẔ҃ ứ
═ Stage3֝דȲḆḂ∟ᾼ ứ ֽϯ ἬӱȴױḂ
PDSCHᾼModulationCodingScheme ạ֯QPSK

65



PDSCH_MAX_MCSᾼ

PDSCH_MAX_MCH∟ ᴩeNBцUEȲṳṿӣ
iperf3 Ϛװ☼ ȲẔ Ὠֽϯ Ἤӱȴ
Downlink☼ Ɫ129KbpsȲⱢ Ở☼ ᾼ0.29 ȴ
Uplink☼ Ɫ355KbpsȲⱢ Ở☼ ᾼ0.53

66

QPSK



Step3 PUSCH_MAX_MCS

֯eNB Ϥsudovim /etc/srslte/enb.confѿ eNBᾼ ứ Ȳ
[scheduler] ϯᾼpusch_max_mcsứⱢ5ȲẔ҃ ứ
═ Stage3֝דȲḆḂ∟ᾼ ứ ֽϯ ἬӱȴױḂ
PUSCHᾼModulationCodingScheme ạ֯QPSK

67



PUSCH_MAX_MCSᾼ

PUSCH_MAX_MCH∟ ᴩeNBцUEȲṳṿӣ
iperf3 Ϛװ☼ ȲẔ Ὠֽϯ Ἤӱȴ
Downlink☼ Ɫ243KbpsȲⱢ Ở☼ ᾼ0.54 ȴ
Uplink☼ Ɫ378KbpsȲⱢ Ở☼ ᾼ0.56

68

QPSK



Stage 4 Check List

ӭ в

Resource Block n_prbṳ Ẕ☼ ȲҠṿӣ и
έ Ẕ צ о

PDSCH MAX MCS pdsch_max_mcsṳ UE ᾼPDSCH

ѠצהḥצḂ Ȳ֝ Ẕ☼

PUSCH MAX MCS pusch_max_mcsṳ eNB ᾼPUSCH

ѠצהḥצḂ Ȳ֝ Ẕ☼

69
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Step1 ϱщ

ẔМϚүUSRP B210ᴯ ὑA:Aᴯ ϱᾼRxщ כ
Ɫ700MHzẞ900MHzҿҢᾼщ ȲḆ щ ṿ ∟

ᾼ Ḕ ὔכғ
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Step2  ῺᾼeNB

֯›ϚḔ ᾼUSRPἬ П ϱԒ ϤsrsLTEᾼ Ở
ӭ Ȳṳ ᴩ./build/lib/examples/cell_search_nbiot-b 1Ȳ

ẔМ-b 1҅ῶ ᾼ ◕Ȳү ӭ›NB-IoTҠ ҏ ᾼ
҅ⱢBand1ȳBand3ȳBand8цBand28Ȳ Ṽᶧ ҳ
ȴ ᷄ẞeNBᾼ ӱֽϯ ᾼ
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Step3-1 ӣeNBᾼ ( )

ϯẃ ᴩ./build/lib/examples/npdsch_ue-f 783.9e6ȲẔ
М -f 783.9e6Ɫ eNBᾼDownlink ȲӐ ẂⱢ
783.9MHzȴӦὑ›ϚḔ צ ᷄ẞ‍NB-IoTᾼeNBȲ
ױ֪ ҷ ᾼ ϯϚ Ἤ᷄ẞᾼeNBȴ
ғᾼכ ҏ ֽ*Foundn_id_ncelléᾼֿ
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Step3-2 ӣeNBᾼ (srsGUI)

ғᾼ֝כ srsGUI ӱֽϯᾼ ȲҠѿכẞ
eNBᾼMCCⱢ466ѹMNCⱢ01Ȳ҅ῶ ╥ ὑ

‒ᾼeNB

74Ref: https://www.ncc.gov.tw/chinese/opendata_item.aspx?menu_function_sn=163



Step3-3 ӣ ֮үᾼ (MIB)

ẞן MIB ц SIB∟ᵛҠ UEṳѿ WiresharkӉ
/tmp/npdsch.pcapѿ Ȳ ᴕLab2ᾼ᷾ ѱ ứ
⅔Ҕ έ ∟ MIBᵛҠכẞֽϯᾼ ȲҠѿכẞ

NB-IoT eNBᾼOperationModeⱢGuardband
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Step3-4 ӣ ֮үᾼ (SIB)

Ҡѿ֯SIB2МכẞNPRACHȳNPDSCHцNPUSCHᾼד
ȲֽNPRACHᾼ ȳӣẃᴷ ‒ ₇ ᾼNRS ᴕ
П ⇔é
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Step4 Ḇ щ

USRPᾼщ ֫ ӐᾼVERT2450Ȳ Ẓצ ѿϱᾼ
GSMщ ӼҠṿӣGSMщ ҅
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Step5 NPDSCH eNB

ὑ eNBП Ϥ srsLTEᾼ Ở ӭ ∟
Ϥ./build/lib/examples/npdsch_enodeb-f 2100e6ѿ▐ Ϛ
NB-IoTᾼeNBȲẔМ-f 2100e6Ɫ П ȲҠṼᴞṝ

Д юᾼ ◕Ȳכғ ᴩП ֽϯ Ἤӱ
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Step6 NPDSCH UE

ὑ UE П Ϥ srsLTEᾼ Ở ӭ ∟
Ϥ./build/lib/examples/npdsch_ue-f 2100e6ѿ NB-IoTᾼ
UEȲẔМ-f 2100e6 Ɫ Пן Ȳ ›ϚḔ П
ᵭ֥Ȳכғ ᴩПsrsGUI ֽϯ Ἤӱ
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Stage 5 Check List

ӭ в

ӣeNB ╥ᵡ ᵓ ẞ ӣᾼeNB

ӣeNB ╥ᵡ ᵓ ӣeNBậ ẔMIB SIB

∂ӴNB-IoT eNB npdsch_enodebᾼ ᴩḥצԉᴶ Ȳ
Ҡ֯UE ѿ иέ ẞeNBןᵡ╥כ▲

ᾼ

ẞᴞАᾼeNB npdsch_ue╥ᵡ ẞᴞА▐ ᾼ
eNBṳ ᵓậ MIBцSIB
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Step1 ׄ nukxScan server

ὑEPCᾼ Ϥ

git clonehttp://github.com/Nukicslab/nukxScan.git

cdnukxScan/server

sudoaptinstall -y nodejsnpmmongodb

sudonpminstall

ᵛҠᶙכnukxScanᴻ ὢ ᾼׄ
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Step2 ׄ nukxScan  client

ὑẒүUEᾼ Ϥ

git clonehttp://github.com/Nukicslab/nukxScan.git

cdnukxScan/rpi_client

sudoaptinstall -y python-is-python3 python3-pip

sudopip3 install -r requirements.txt

ᵛҠᶙכnukxScan Пⅎљ ᾼׄ
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Step3 nukxScan server

ὑEPCП Ϥ

sudosystemctlstatusmongodb

ѿ mongodbᾼ ᵂ ᶮȲ Ӕ ᵂ ֽϯ ἬӱȲ
ϯẃᵛҠ֯serverᾼӭ ϯ Ϥ

npmstart

ẃ nukxScanПᴻὢ ѿ ןẃᴞUEἬן ᾼ
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Step4 nukxScan client

ὑẒүUEᾼ Ϥ

sudopythonrpi_client.py

ѿ nukxScanПⅎљ Ȳⅎљ ∟ ԝҏӭ›Ṇ
Ἤצᾼ қЮ Ȳ wlan0ѿṿӣRPi4в∂
ᾼ қȴ ϯẃ ה ═  ῺἬצAPᾼ
ṳ֫ ᴟᴻὢ ȲỂ ה10ּפּ
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Client ӱ Ὠ

Client Ở  ῺAP ∟ Ẕ ӱ֯ ϱṳ֝
ϱ ᴟServerȲ ғϱכ ᴟServer ӱ ñUploading

resultwascompletedòֿ
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Server ӱ Ὠ

ὑEPC ṳ Ϥhttp://127.0.0.1:3000/Ȳ ӱ
ᴻὢ ⅎљ Ἤ ᾼἬצAP
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