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1、 使用設備：
1. 主機一(CSGN)
2. 主機二(ePC)
3. User Equipment(UE): sim7000E 詳細部件請參考資策會 NB-IoT UE Sensor Hub技術文件
4. User Equipment(UE): BC68+Arduino UNO
5. USRP B205MINI-I + 專屬usb傳輸線

2、 架設架構圖：
[image: ]
3、 執行流程：
1. CSGN開機
2. eNB開機
3. eNB bash進入 root 權限
$ sudo su
4. eNB 執行
$ cd /home/hsng/NB-IoT/
$ ./nbiot_enb_startup_terminal.sh
5. 此腳本會先設定 phy
phy 的 script在其中：
PHY_COMMAND="-C 926000000L -B 89 -b 115"
6. 之後會此腳本會自動依序開啟：
~/NB-IoT/eNB下的 enb_phy、enb_as、enbctrl、enbctrl_script
7. 成功執行後，應該可以在eNB看到如下圖：[image: ]
8. CSGN上的wireshark，在內網網卡上也可以擷取到 HB req跟HB ack等等的封包
9. [bookmark: _GoBack]USRP B205MINI-I的燈會亮起來
10. 連接資策會提供的UE：sim7000E，連接方式請參考資策會 NB-IoT UE Sensor Hub技術文件
11. [image: ]執行 CSGN 桌面上的 Link to show_ue.sh 腳本，可以看到如下圖：


12. 連接UE：BC68+Arduino UNO，
注意，usb連接線要接到uno上，不用接usb傳輸線到bc68
bc68要接上uno(作為uno的擴充版)
使用方式：
使用arduino IDE上傳code
上傳code是上傳到 Arduino uno上，不用另外設定第三方板子的library，
上傳時bc68的開關請撥到uart – usb或者乾脆不要裝bc68在arduino UNO上
上傳完成之後，bc68開關請撥回到 uart-mcu
Code：
13. 執行 CSGN 桌面上的 Link to show_ue.sh 腳本，也能看到 bc68+uno註冊成功的訊息
14. Bc68+uno在arduino IDE上的serial monitor也能看到如下訊息：
[image: ]
15. 至此，已架設完成
4、 備註
1. 請記得使用資策會提供的sim卡，有些設備沒有sim卡
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Terminal

© ™ © hsng@hsng-ESC500-G4: ~/NB-loT
16:30:31.930275 IP 172.16.0.105.36412 > 172.16.0.13.3641;
ack 3302697406] [a_rwnd 166496] [#gap acks 6] [#dup tsns 0]
16:30:33.727733 IP 172.16.6.105.36412 > 172.16.0.13.36412: sctp (1) [DATA] (B)(E
) [TSN: 4199383326] [SID: 1] [SSEQ 159] [PPID S1AP]
| 16:30:33.736524 1P 172.16.0.13.36412 > 172.16.0.165.36412: sctp (1) [SACK] [cum
ack 4199383326] [a_rwnd 72192] [#gap acks 0] [#dup tsns 0] , (2) [DATA] (B)(E) [
TSN: 3302697407] [SID: 0] [SSEQ 155] [PPID S1AP
16:30:33.938277 IP 172.16.6.105.36412 > 172.16.6.13.36412: sctp (1) [SACK] [cun
ack 3302697407] [a_rwnd 166496] [#gap acks 6] [#dup tsns 0]
16:30:35.773686 IP 172.16.0.105.36412 > 172.16.0.13.36412: sctp (1) [DATA] (B)(E
) [TSN: 4199383327] [SID: 1] [SSEQ 160] [PPID S1AP]
16:30:35.833137 IP 172.16.0.13.36412 > 172.16.0.105.36412: sctp (1) [SACK] [cum
ack 4199383327] [a_rwnd 72192] [#gap acks 0] [#dup tsns 0] , (2) [DATA] (B)(E) [
TSN: 3302697408] [SID: 0] [SSEQ 156] [PPID 51AP]
16:30:36.034276 IP 172.16.0.105.36412 > 172.16.0.13.36412: sctp (1) [SACK] [cum
ack 3302697408] [a_rwnd 166496] [#gap acks 6] [#dup tsns 6]
16:30:37.822712 IP 172.16.0.105.36412 > 172.16.0.13.36412: sctp (1) [DATA] (B)(E
) [TSN: 4199383328] [SID: 1] [SSEQ 161] [PPID S1AP]
16:30:37.831880 IP 172.16.0.13.36412 > 172.16.0.105.36412: sctp (1) [SACK] [cum
ack 4199383328] [a_rwnd 72192] [#gap acks 0] [#dup tsns 0] , (2) [DATA] (B)(E) [
TSN: 3302697409] [SID: 0] [SSEQ 157] [PPID 51AP]
16:30:38.034277 IP 172.16.0.105.36412 > 172.16.6.13.3641;
ack 3302697409] [a_rwnd 166496] [#gap acks 6] [#dup tsns 0]

sctp (1) [SACK] [cum

sctp (1) [SACK] [cum
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[ENB_AS][MAC-I]mac_packTimingAdvance TA(31) crnti(258)
[ENB_AS][MAC-I]schedule TA control element CRNTI(259)
[ENB_AS][MAC-I]mac_packTimingAdvance TA(31) crnti(259)
[ENB_AS][MAC-I]schedule TA control element CRNTI(258)
[ENB_AS][MAC-I]mac_packTimingAdvance TA(31) crnti(258)
[ENB_AS][MAC-I]schedule TA control element CRNTI(259)
[ENB_AS][MAC-I]mac_packTimingAdvance TA(31) crnti(259)
[ENB_AS][MAC-I]schedule TA control element CRNTI(258)
[ENB_AS][MAC-I]mac_packTimingAdvance TA(31) crnti(258)
[ENB_AS][MAC-I]schedule TA control element CRNTI(259)
[ENB_AS][MAC-I]mac_packTimingAdvance TA(31) crnti(259)
[ENB_AS][MAC-I]schedule TA control element CRNTI(258)
[ENB_AS][MAC-I]mac_packTimingAdvance TA(31) crnti(258)
[ENB_AS][MAC-I]schedule TA control element CRNTI(259)
[ENB_AS][MAC-I]mac_packTimingAdvance TA(31) crnti(259)
[ENB_AS][MAC-I]schedule TA control element CRNTI(258)
[ENB_AS][MAC-I]mac_packTimingAdvance TA(31) crnti(258)
[ENB_AS][MAC-I]schedule TA control element CRNTI(259)
[ENB_AS][MAC-I]mac_packTimingAdvance TA(31) crnti(259)
[ENB_AS][MAC-I]schedule TA control element CRNTI(258)
[ENB_AS][MAC-I]mac_packTimingAdvance TA(31) crnti(258)
[ENB_AS][MAC-I]schedule TA control element CRNTI(259)
hENB,As][nAcrI]Nac,packTiningAdvance TA(31) crnti(259)

Terminal

File Edit View Search Terminal Help
NprachStartTim
NprachSubcaroffse
NprachNumsubca
NPRACH_bounds [0
NprachNumRep=:
threeToneBSeq=0
threeToneBSeq
5ixToneBSeq=0
threeToneBSeq=0

twelveToneBSeq=0

Wati for UL msg from queue (32769)

tag(1003), msgType(4), buf:4000

[1PC] start phy

Tlog init done

reported resolution = 1 ns

Setting RX total gain to 115

HW: Configuring card @, nb_antennas_tx/rx 1/1

Initializing RF device ...Done

setup_eNB_buffers: frame_parns = 0x2bcf550

Mapping eNB CC_id @, rx_ant ©, freq 881000000 on card ©, chain ©
Happing eNB CC_id 0, tx_ant 0, freq 926000000 on card 0, chain ©
setting eNB buffer to all-RX

Found USRP B200

-- Detected Device: B205mini

Terminal

File Edit View Search Terminal Help
[core]:Enter-Func:wps_core_api_freeUecheck (wps_core_api.c:166)

[context]:Enter-Func:wps_context_eapi_freeUeParan (wps_context_eapi.c:40)
[core]:Enter-Func:wps_core_api_freeUeParan (wps_core_api.c:144)

[s1ap _iapi_setUeId (wps_slap_iapi_x86-64.C:87)
[core]:Enter-Func:wps_core_api_getUeEcmState (wps_core_api.c:1122)

[core]:Enter-Func:wps_core_ue_getEcmState (Wps_core_ue.c:546)
[nas]:Enter-Func:wps_nas_api_allocDINasTransport (wps_nas_api.c:75)
[core]:Enter-Func:wps_core_api_allocNasPdu (wps_core_api.c:182)

[core]:Enter-Func:wps_core_api_cpyNasPdu (wps_core_api.c:204)
[nas]:Enter-Func:wps_nas_api_getDINas (wps_nas_api.c:142)
[nas]:Enter-Func:wps_nas_eapi_getDINas (wps_nas_eapi.c:79)

[core]:Enter-Func:wps_core_api_freeNasPdu (Wps_core_api.c:191)
[kelient]:[INFOJout data size(3096)

[kclient]:__CMD__ mod(5:WPS_TNL_KMOD) cnd(@) datalen(87)
[s1ap]:Enter-Func:wps_slap_eapi_freeNasPdu (wps_slap_eapi.c:118)
[core]:Enter-Func:wps_core_api_freeNasPdu (wps_core_api.c:191)
[s1ap]:[RX]End of Decode ASN MS

[s1ap
[s1ap
[s1ap
[s1ap

hslap

nter-Func:wps_s1ap.
RX]=== ossFreeBuf
RX]=== ossFreePDU
RX]=== osstern(world)
xit-Func:wps_slap_rx_decodeAsnMsg (wps_slap_rx.c:4241)

api_freeParam (wps_slap_iapi_x86-64.c:67)

BaEn

0903

<€) 16:30 ¥

58 NBIoT UE
SensorHub#Aiise
fepdr




image3.jpeg
Computer

hsng's Home

Pl

@

El

i

UE Setting png

detach_ue odt

202006032147,
wireshark.cap

202006041041,
wireshark.cap

2020.06.05.14.25.
wireshark.cap

-a
2020.06.05.15.25
wireshark.cap

wiresharklog2

untitled folder

Screenshot|

File Edit Search Terminal Help
UE infornation
<Ith> User Equipnent
INSI: 466.66.6200000002
Tracking Area ID: 466.66.262
Serving-GH Ip: 172.16.6.12
eNodeB IP: 172.16.0.105
eNB UE Slap I0: 0
MHE UE Slap I0: 1
Tunnel Information(with Serving-Gu):
Local TEID: 1
Local IP: 172.16.0.13
5-GW TEID: 3
5-GW IP: 172.16.0.12
UE Aggregate Maxinun Bit Rate:
UL AMBR: 10
DL AMBR: 10
ECH State: CONNECTIVE
EMI State: Registered
l<2th> user Equipnent
INSI: 466.66.6200000001
Tracking Area ID: 466.66.262
Serving-GH Ip: 172.16.0.12

minal Help

(wireshark:2734): Gk-WARNING **: Attempting to store changes into '/root/.local
/share/recently-used.xbel", but failed: Failed to create file '/root/.local/shar]
e/ recently-used. xbel.OMHGLO' : No such file or directory

(wireshark:2734): Gtk-WARNING *+: Attempting to set the permissions of "/root/.l
ocal/share/ recently-used.xbel", but failed: No such file or directory
[hsng@epC ~1$ wireshark

(wireshark:3098) : Gtk-WARNING **: Attempting to store changes into */root/.local
/share/recently-used.xbel", but failed: Failed to create file '/root/.local/shar]
e/ recently-used.xbel.V216L6" : No such file or directory

(wireshark:3098): Gtk-WARNING +*: Attempting to set the permissions of */root/.l
local/share/ recently-used.xbel ", but failed: No such file or directory

(wireshark:3098): Gtk-WARNING **: Attempting to store changes into '/root/.local
/share/recently-used.xbel", but failed: Failed to create file ‘/root/.local/shar]
e/ recently-used.xbel . 9FEFLO" : No such file or directory

(wireshark:3098) : Gtk-WARNING **: Attempting to set the permissions of */root/.l
ocal/share/ recently-used.xbel ", but failed: No such file or directory
hsngeEPC ~1$ wireshark

Link to eperestart.sh

Link to detach_uel
sh

Link to show_ue.sh





image4.png
@ bc68 | Arduino 1.8.12
File Edit Sketch Tools Help

bc68

#include

#define
#define

int creat
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static
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//cxy
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ox.
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utoscroll [] Show timestamp

Newline

~| (9600 band

~| | Clear output

Serial printin ("AT+NPING=8.8.8.8");
serial read();

delay(1000) ;

Serial.println ("AT+NSOCR=DGRAM,17,51024,17) ;





