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4G: BOT 1 A He BUXKY. A OH ecTb

Hateropua Makc. chopocTe  [Arperauma  [flononHMTenbHble
abonHentcroro [3arpysum (DL),  |Hecywmx TEXHOMNOT MM
YCTPOMCTEA MbuT/C

CAT4 150 - -

CAT6G 200 2320 My -

CATS 450 3X20 My -

CAT12 o00 3X20 My 44 MIMO, 256 QAM
CAT16 980 4520 ML 44 MIMO, 256 QAM







LTE Cellular: cpaBHeHue nHpopmaLmm 0 coTe mexay OPUrMHaZIbHbIM U BUPTYaNbHbIM ONepaTopamu

Interface <tel1= Imterface <tel=

General Celular |Siatus Traffic 0K General Cellular |5tatus Traffic QK
Cument Operator: |I'H'Iegaan | | Cancel Cument Operator: |“r’ota | Cancel
LAC: [3972 | Aoply LAC: [3972 | Poply
i Curent Cell ID: |1u115mu5 — Current Cell ID: 101150605 | Disable
eNB ID: |335119 | eNB ID: |395119 |
mlllllm 119 Cﬂmmeﬂt
Sector ID: 141 Sector ID: [141 |
-*._:. Tﬂl"d"l
PHY Cell ID: |140 PHY Cell ID: |140 |
——T — Scan...
Access Technology: |E'I.I'0|'I.I'E-'d G (LTE) | Access Technology: |Evolved 3G (LTE) |
IMEL: | | IME: | |
IMS: | | IMS: | |
uicc: | | uicc: | |

EARFCM: |235[l {band 7, bandwidth 20Mhz) EARFCN: |235D {band 7, bandwidth 20Mhz)

|

Session Uptime: |'Id 01:31:06 |
RSRP: |-87 dBm | RSRP: |-79 dBm

|

|

|

Session Uptime: |3d 03:17:46

RSRQ: |-9.0 dE RSRQ: -9.5dB
SINR: |13 dB SINR: |10dB

cal: |11

Cal: |8

enabled |n..|r1r1ing enabled |rur1r1ir1g




LTE Cellular: unHpopmaTusHocTb cBegeHuit o LTE coTe y pasHbix npounssoauTteneit 3G/4G moaemos

Inteface <tels

General Cellular |5tatus Traffic

Curmrent Operator:

oK

|Ynta

Cancel

[L.FE:

3972 |

( Curert Cell ID:

101150605 |

eMB [D:
Sector [D:

1395119

1141

( PHY Call ID:

140 |

Access Technology:

IMEI:
IMSI:
UICC:

\Evolved 3G (LTE)

(EARFCH:

2850)band 7)|bandwidth 20Mhz) |

Session Lptime:

13d 03:17:46

(RsRP:

79 dBm |

(RsRQ:

95dB |

[ siNR:

10dB |

cal:

8

Ppply

Disable

Comment

Tonch

Scan...

enabled

|n_|nning

Bepcua AC:
Bepcoua MO:

BepcuA geb-wHTephenca:

CLZE33TZHM

22.323.01.00.00

17.100.13.01.03-Mod1.8

IP-agpec WAN: 10.200.6.247
DNS 1/DNS 2: 2.2.8.8/0.0.0.0
RSS! ~= 51dBm
:RSRF": —TﬁdEIm]
RSRQ: 748|
:SINR: wdEﬂ
| LAC (hex/dec). 0F84 /3972 |

[Cell ID (hex/dec):

GOYGFED0 /101150605 ]

[F'CI: 140 ]
JWana3oH: BY

[ ]
[EARFDN (Down/Up): 2350]; 20850

Frequency (Down/lp):

26300725700 MHz

[Bandwidth (Down/Up):

20/20 MHz |




LTE Cellular: utHpopmaTusHoOCTb cBegeHuit 0 3G coTe Yy pa3HbiX npoussoguteneii 3G/4G mogemos

Interface <tel: | [MTS RUSI DC-HSPA+ ].II“ 1l
General Cellular |Status Traffic O |
' . KoHTaktel : USSD : OGHOEBMTE sachnums SIM-meHI0
( Cument Operator: |MTS RUS | | | [ cancel
[ Lac: 3900 | | ey UHdopmauusa o6 ycTpoicTBe
Cument Cell 1D: [67580011
[ STET S l | Disable ) _
[ f T |35 HSDF".FAI | lIMA ycTpoicTEa: E3372
Commert A
CepuitHbii Homep:
IMEI: | | Torch L
lMSI | | Sﬂaﬂ... NS
uicc: | | ICeiD:
(EARFCN: |10762 (DL freq 2152 4Mhz) | | Moii Homep:
Session Uptime: |'H]:42:2'E | Bepcua AD: CLZE33T2HM
[RSSl: |-E?dBm | | Bepcua NO: 22.323.01.00.00
Bepcna Bef-uHTepheica: 17.100.13.01.03-Mod1.8
IP-agpec WAN: 10.155.73. 117
DNS 1 /DNS 2: 217.66.153.254 [ 217.66.153.250
[ RSSI: -72dBm ]
RSCP: -78dBm
Ec/lo: -65dB
[ LaC (hewdec): 0F3C /3900 |
enabled running [ cellD (hewdec): 40D4AEB / 67980011 |




Bandwidth Test: pa3Hble ckopocTu Ha O4HOM M TOM e coTe NP UCNOIb30BaHUU Pa3HbIX MOAEMOB

Bandwidth Test (Running) Bandwidth Test (Running)

Test To: | | Start Test To: | | | Start

Protocol: ¢ udp & top Stop Protocol: ¢~ udp & tep Siop

Local UDP Tx Size: | | * Close Local UDP Tx Size: | | - Close
Remote UDP Tx Size: | |+ Remote UDP Tx Size: | | -
Direction: |receive E3 Direction: |receive [#]
TCP Connection Count: |20 | TCP Connection Court: |20 |

Local Tx Speed: |:| ¥ bps Local Tx Speed: |:| > bps
Femote Tx Speed: |:| * bps Femote Tx Speed: |:| ¥ hbps

[ Random Data [ | Random Data
User: | | bt User: | | v
Fassword: | | 7 Password: | | 7
Lost Packets: |0 Lost Packets: |0

Tu/Rx 10s Average: |1] bpz/2.5 Mbps Tu/Rx 10s Average: |1] bps/9.0 Mbps

| |
T/Rx Currert: |0 bps/2.5 Mbps | T/Rx Cumrent: |0 bps/5.4 Mbps |
| |
| T/Rx Total Average: |0bps/11.7 Mbps |

TR Total Axreraﬁe: |D bps/2.4 Mbps

L o b
j . o7 | ([

[SG Category R7 (21Mbps Downlinks, 5.76Mbps Uplink) ] [ UMTS: DCHSPA+: 42 /5.76 Mbps; 21 M /5.76 Mbps; 14 M /5.76 M ]

| RES
R 26 Mbps




Product specifications: Kateropuu 3G u 4G, nogaep*kuBaemblie CKOPOCTU NPUEMa U nepesaum

Product specifications E3372
Details
COMMUNICATION SYSTEM
Product code E11e-LTE
FDD: DDS0O0 / 900 / 1800 / 2100 / 2600
2G Category Class12 UMTS- 900 / 2100
[3G Category R7 (21Mbps Downlinks. 5.76Mbps Uplink) ] GSM: 850 / 900 / 1800 / 1900
Format miniPCle SPEED
[LTE Category 4 (150Mbps Downlink, 50Mbps L.Iplink}] [ LTE FDD: Cat4 DL: 150 Mbps / UL: 50 Mbps @20 M Bw]
o | (2100MHZ) { 2 (1900MH2)/ 3 (1200MH2) [ UMTS: DCHSPA+: 42 / 5.76 Mbps: 21 M / 5.76 Mbps: 14 M / 5.76 M ]
o 7 (2600MHz) / 8 (900 MHz) / 20 (800MHz) HSUPA: 7.2 M /5.76 M

LTE TDD bands

Max power consumption
Cperating Temperature
RouterQs compatibility

Suggested price

i R . 2G: EDGE packet data service of up to 236.8 kbps
38 (2600MHz) / 40 (2300MHz)

3 |.|'l~|'

-30°C _+H10°C



3G (WCDMA, TDSCDMA, CDMA, EVDO, CDMA-EVDO) (=aig

For 3G service mode, there are three relevant measurements:

= R55l - Received 5ignal 5trength Indicator. RS5! is & negative value, and the closer to 0, the stronger the signa
= EC/IO - indicates the downlink carrier-to-interference ratio (signal quality. EC/IO is 3 negative dBm value. Values closer to 0 are stronger signals

= R5SCP - indicates the Received 5Signal Code Power

The R551 standard values for 3G are basically the same as 2G

R551
RSSI Signal strength Description
»=-70 dBm Excellent Strong signal with maximum data speeds
-70 dBm to -85 dBm Good Strong signal with goodia speeds
-86 dBm to -100 dBm Fair Fair but useful, fast and reliable data speeds may be attained, but marginal data with drop-outs is possible
ECNO
ccro St oty
Oto-6 Excellent Strong signal with maximum data speeds
-7 to-10 Good Strong signal with good data speeds
RSCP
T " S
-60 to 0 Excellent Strong signal with maximum data speeds
-15 to -60 Good Strong signal with good data speeds
-85 to -75 Fair but useful, fast and reliable data speeds may be attained




4G (LTE) rediq
For 4G service mode, there are four relevant measurements:

« RSS|- Received Signal Strength Indicator. RSSI is a negative value, and the closer to 0, the stronger the signal
RSRP - the Reference Signal Received Power is the power of the LTE Reference Signals spread over the full bandwidth and narrowband

RSRQ - Reference Signal Received Quality is a T/l type of measurement and it indicates the quality of the received reference signal (similar to EC/10)

SIMR - Signal to Interference plus Moise Ratio (A minimum of -20 dB SINR is needed to detect RSRP/RSRQ). Indicates the throughput capacity of the channel. As the name
implies, SINR is the strength of the signal divided by

the strength of any interference

RSRP

e g s omcrpton
>=-80 dBm Excellent Strong signal with maximum data speeds
-80 dEBm to -90 dBm Good Strong signal with good data speeds

Reliable data speeds may be attained, but marginal data with drop-cuts is possible. When this value gets close to -100,
performance will drop drastically

-50 dBm to -100 dBm Fair to poor

RSRQ
e el oescrpton
>=-10dB Excellent Strong signal with maximum data speeds
-10dB to-15dBE Good Strong signal with good data speeds
T T AT Fair to poor Reliable data speeds may be attained, but marginal data with drop-outs is possible. When this value gets close to -20,

performance will drop drastically



SINR

"o | e | osapen
>=20dB BExcellent Strong signal with maximum data speeds
13 dB to 20 dB Good Strong signal with good data speeds

Reliable data speeds may be attained, but marginal data with drop-outs is possible. When this value gets close to 0,
performance will drop drastically

RS5l for LTE is a calculated from several other signal related measurements: RS51 = wideband power = noise + serving cell power + interference power. For example, 3 4G LTE
modem might report an RS51 of -68 dBm, but:

0dEto 13 dB Fair to poor

RSRP =-102 dBm
RSRQ =-16 dB
SINR =-1.8 dB

In this case, the signal quality is actually very poor. This could be due to the device being some distance away from the LTE transmitter. It's also possible that something is
interfering with the signal, such as a building or other obstructions between the device and the tower.

R55I
RSSI signal strength Description
>-65dBm Excellent Strong signal with maximum data speeds
-65 dBm to -75 dBm Good Strong signal with good data speeds

-75 dBm to -85 dBm Fair Fair but useful, fast and reliable data speeds may be attained, but marginal data with drop-outs is possible
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dBonoumna aboHeHTCKUX TouekK, nogbop ob6opyaoBaHUA, UCXOLA U3 YC0BUIA yA06CTBA SKCN/TyaTaL MK

o’
-

UMTS: DCHSPA+: 42 /5.76 Mbps; 21 M / 5.76 Mbps; 14 M /5.76 M [3“3 Category R7 (21Mbps Downlinks, 5.76Mbps Uplink) S




MuHnmunsauma nomex npn ycuneHnm none3Horo CurHana: Bbl60p npaBManoﬁ TOYKN MOHTaXa aHTEHHDbI




OTcyTcTBME NPAMON BUAUMOCTU: UCMONIb30BaHME CNYTHUKOBOM TapenKu ¢ opceTHbIM obayuatenem




Bbi6bop 060pyaoBaHMA, 0COBEHHOCTM MOHTaXa U IOCTUPOBKMU CMYTHUKOBDBIX TapesioK AnA agocrtyna K cetam 3G/4G

4>




du3sunKka pacnpoctpaHeHUA paguoBoOH: 1-a 30Ha DpeHens, npAmaa BUAMMOCTb, OTCYTCTBUE NPAMOI BUAMMOCTHU

MuHumanbHasa 30Ha

1- azoHa OpeHens

LSBT ENIIiiiiiiNiisaiii

CAAERIIERRNARNNRNNNSY



PaccroaHue go BC 23,5 Km: IMHK paboTaeT 3a cueT obecneyeHUA MMHUMANbHOW 30HbI peibepoM MECTHOCTH

b

DaarpammMa; MuH.. CpeaH., Maxc. Boicorta: -5, -3. 1 m
CeoAaHble AaHHLIE ONs AMana3oHa. PaccrosHue: 23.5 km

Jata ceemku: 10.1.2018

© 2018 Google
Image © 2019 CNES [ Airbus
Image © 2019 DigitalGlobe

Y8enuueHne/ymMeHolWeHHe 8oiCoThl: 56.8 M, -57.5 M MakCumantcHsli yxnoH: 2.0%, -2.3%

BxogHble QaHHEIE ONA pacyeTa
PaccToAHWE MEXLY aHTEHAMKW B KMNOMETDAX

YacToTta GHz

Peaynerar pacyeta

Paguyc 30Hbl QpeHens B MeTpaX:

80% pagnyca 30Hbl QpeHens B METPAX.
70% pagnyca 30Hbl DpeHens B METPaX.
60% pagnyca 30Hbl DpeHeNns B METPAX.
Kanekynatop 3okl QpaHans

23.5

1.8

Pacuet

21.28
25.02
21.90
18.77

Om

23.5 KM ‘2 .

N &
. aCnasck’

»

wdzaegle Earth

55°02'39.16" C 21°40'13.84" B BbicoTa Hag ypoBHem mopsi:  O0m  0030p € BbICOTHI 23.22 KM

Cpeantini yxnoH: 0.4%, -0.5%

Pafo4uid AManazod YacToT, My

1700-2700

PesynbTupylouee yeunenue (1 wupuHa JH) npu pasan-HbIx
\nameTpax odoeTHol napabonM4eckoi aHTEHHbI B CTAHAAPTAX
LTE180053G

npu 0,55m 15717 dBi (20717 rp.)
npu 0,6m 17.5/18.5dBi(18/16 rp.)
npu 0,9M 23/24dBi (12710rp.)

npu 1,3m 26/27 dBi  (9/8 rp.)

npu 1,5M 28/29 dBi  (7/6 rp.)



PacctosaHue pgo BC 8,5 Km: abOHeHTCKasa ToUKa B siecy, IMHK paboTaeT 3a cueT 60/1bLIOM BbICOTbI NOABECA TAPEIKU

a1

¢ 3eneHoe s LK
© 2018 Coogle o :
Image@2019 CNES / Airbus Google Earth
Image © 2019 DigitalGlobe ' /

R
/& 2013 [ata ceemkn: 10.15.2018  54°37'22.67" C 22°33'10.31" B BbiCOTa Had ypoBHe: mops: 55 M  0030p C BLICOTHI 7.96 KM

HAuarpammMa. MuH.. CpenH., Maxc. Boicozand8,. 55, 73 M
CBOAHbIE A3HHbIE aNnsi ananaicsal PaccrosHne. 8.51 kM YeenuueHne/ymeHbLeHHe 8aIcoThl: 57.6 M, -39.6 M NakCumansHe" yxnoH. 4 8%, -4.3%  Cpeaduni yknoHd. 1.1%, -1.2%

/\d

BxoaHble AaHHble ANA pacyeTa
PaccTOAHME MEKIY AHTEHAMK B KMNOMETPAX:

YarToTa GHZ PesynbTHRYIOWES yoHaeHne (M WwupkvHa JAH) npy paznu4Hbix npv 0,55m 15717 dBi (20417 rp.)

\nMameTpax odoeTHOR NapafonYeckoll aHTEeHHBI B CTaHAApTaX

- PafoqMiA AWanazoH YacToT, My 1700-2700
8.5

Pesynerar pacyera Pacuer LTE1800/3G npu 0,6M 17.5/18.5dBi(18/16 rp.)
Paauyc 30Hbl DpeHens B MeTpax 18.81 0 om 23724 4Bl (12710

. npu 0,%9m i rp.
80% paawyca 30Hbl OpeHensa B MeTpax 15.05 P [ P-)
70% paawyca 30Hbl OpeHens B MeTpax 13.17 npu1,3m 26/27 dBi  (9/8 rp.)
60% paauyca 30Hb OpeHensa B MeTpax 11.29

KanekynsaTop 3oHel ®peHens npu 1,5m 28/29 dBi  (7/6rp.)



PacctoaHue go bC 4, 8 KM: a60HeHTcuaﬂ TOUYKa B /iecy, IMHK paboTaer 3a cuet 60abLlioro KoapPpuumeHTa ycuneHma

gp 2012 /

Auarpamma; MuH.. CpeaH., maxc. Beicora: 1
Ce0AHbIE A3HHLIE ONs AMaNa3oHa: PacsoaHne: 475 kM

31 M ?v
) ;" [
10 ™

BxofHkle AaHHEIe ONA pacyeTa

PaccToAHWE MEKTY aHTEHAMW B KMNOMETPAX 4,75

YacToTa GHZ

PeaynkTar pacyera

Paauyc 30Hbl DPEHENA B METPaX

80% pagnyca 30Hbl QpeHENd B METpaX
70% pagwyca 30Hbl @peHend B MeTpax
60% pagnyca 30Hbl QpeHens B MeTpax

KanekynatTop 3cHel PpeHenn

©.25 |8Goog R - G
151308 © 2019IDigAIGIODEN. 00 |€ Earth
‘ '-~|m:3:©2019 a:g:t |G°8e ) g

54°39'44.91" C

\>‘

21°02!58749" B BbicoTa Haa ypoBHem mopsa: 8 M 0630p c BbICOTLI;, 4.907KM

1231 M

YEenuueHne YMEeHbLIEeHHe =oicoThl. 21.6 M, -43.4 M MakCumaneHbld yxnoH: 3.9%, -4.9%  Cpeadni yknod. 1.0%, -1.6

475 km

PafoqHi AManazod 4acToT, My 1700-2700

1.8 PesynbTHpYOWee YouaeHHe (W WwupkiHa JH) npy pasan4Hb npu 0,55m 15717 dBi (20717 rp.)

. \nameTpax odceTHON NapabonMyeckol aHTEHHbI B CTAHAAPTAX

e LTE1800/3G npu 0,6M 17.5/18.5dBi(18/16 rp.)
14.06 npu0,9m 23724 dBi  (12/10 rp.)
11.25
g.84 npu 1,3m 26727 dBi (978 rp.)
8.44 .

npu 1,5m 28729 dBi (776 rp.)




BasoBas ctaHuua ns wAP LTE kit: BbiIbop mecta moHTaXKa 6210Ka ¢ cum KapTou, MOHUTOPUHT ceTn B DUDE




WAP R

RBWAPR-2nD

MANT LTE 50

R1le-LTE card

Rlle-LTE
RMle-LTE-US

2x ACSMAUFL cables

ACSMAUFL




Rz: 3.14 kbpm
Tz: B bpm
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https://wiki.mikrotik.com/wiki/Manual:The Dude

TpeboBaHMA K annapaTHOM YacTu: Teopusa u npaktuka (CPU, RAM, HDD)

https://wiki.mikrotik.com/wiki/Manual:Interface/LTE

LTE Passthrough
multiple APNs
Using Cell lock

Modem firmware upgrade

https://wiki.mikrotik.com/wiki/Manual:Tools/Sms

SMS messages
USSD messages


https://wiki.mikrotik.com/wiki/Manual:Interface/LTE
https://wiki.mikrotik.com/wiki/Manual:Interface/LTE
https://wiki.mikrotik.com/wiki/Manual:Tools/Sms




