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JlabopaTopHMii NTPAKTHKYM

IH)KEHEPHUI IHTEP®ENC TA HAJIAIITYBAHHS BA30BOI CTAHIIII
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[IpakTukyMm 3abe3mnedye O3HAMOMIIEHHSI CTYJICHTIB 3 1HXXEHEpHUM iHTepdencom,
mo 3abe3mneuye HalAITYBaHHS Ta TECTyBaHHsA 0a30BOi CTaHIli MOOUIBHOTO 3B’S3KY.
TexHIYHUM 3a0€3MEUYECHHSIM NPAKTUKYMY € CTeHJ 0a30BOi CTaHLIi, pO3TOPHYTUH Yy
nabopaTopii MOOUTBHOTO 3asBKY. [IpakTUKyM CKIIaga€eThCs 13 TPhOX JTabOpaTOPHUX POOIT,
B SIKUX BHBYAIOTHCS OCHOBHI mpuHIMnu mooynoBu bC, imkenepuuit inrepdeiic bC Ha
ocHoBi IIporpamuoro 3a6e3nedenns (I13) 2G Flexi BTS Site Manager, HanamtyBaHHS
napaMeTpiB mepefadi  MoOUTbHOI Mepeki. TakoXK pO3IJIJaETbCsl HaNAIITyBaHHS
TPAHCTIIOPTHOI paio peneiinoi niHii 3acobamu Web-intepdeiicy INTRALINK ISR.

[IpakTHKyM NpU3HAYEHO AJSl MiATOTOBKH CTYIEHTIB mepmioro (6akamnaBpChbKOTO)
PIBHS BHINOi OCBITH, III0 HABYAIOTHCS 3a CHEMiabHICTIO 172 «ENeKTpoHHI KOMYyHIKAaIi
Ta palOTEXHIKa.

© b.B. Banainoscekuit, O.C. 3axapuenko, O.5. Kanroxuwuii
© KIII im. Iropst Cikopebkoro, 2023
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IlepeJiik ckOpoYeHb

BbC — 6a3oBa craniis

BTS — Base Transceiver Station

BCF — Base Control Function

IP — Internet Protocol

BSC — Base Station Controller

DSCP — Differenciated Services Code Point
DHCP — Dynamic Host Configuration Protocol
DNS — Domain Name System

QoS — Quality of Service



Beryn

JIaGopaTtopHuii MpPaKkTUKyM MICTUTH TpU JabOpaTopHi poOOTH. VY mepurii
nJabopaTopHiii poOOTI BUBYAIOTHCA OCHOBHI mpuHuUNU nodynosu bC, mis doro
BUKOpUCTOBY€EThCs [Iporpamue 3abe3neuenns (I13) 2G Flexi BTS Site Manager.y
JpyTii 1abopaTopHiii poOOTi BUBYa€ThCs sK 3a monomororo BTS Site Manager
HAJNAINTYBAaTH MapaMeTpu mepeaadi MoOUIbHOT Mepexi. Y TpeTiit mabopaTopHiii
poboTi BuBUaeThcs Ak 3a jomomororo BeO iHTepdeiicy INTRALINK ISR
HaJaITyBaTH Paaio pelieHy JIHIO.

JIJ1st HamiiftHOTO 3aCBOEHHS MaTepiaay HeoOXiaHiI 6a30B1 3HAHHS 3 HACTYITHUX
JUCLUIUTIH: eJEKTPOJMHAMIKAa Ta TOIIMPEHHS PaJioXBWIb, aHTECHHO-(DiJEpHI
MPUCTPOI, CUTHAJIM Ta MPOIIECH y PaAIOTEXHIIl, Teopis nmepeaaBaHHs iH(popmMmaiiii,
MOO1UIbHI TEIEKOMYHIKAIII{HI CUCTEMHU.



JlabopaTopHuii cTeH

Bukonanus nabopatopHux poOiT Oyje BiIOyBaTUCS 32 CTEHIOM, SIKHU SIBJIsIE
coboro 0azoBy crantito [1, 2]. Crena cxiagaerscs 3 moaynsa bC, mepenasaua,
moxaynst peneiinoi giHii, antenn bC KATHREIN 1800, ta nBox anTeH mis
paaiopeneitnoi JiHii. Cam cTeHa MOXHA MOOAYUTH Ha HACTYITHUX 300paXKEHHSX:

Puc. B.2 [lepenasau Ta mogyns bC

Ha Puc. B.1 moka3anuii Bech cteHn nabopatopHoi pobotu. Ha puc. B.2
nokazani nepefaBauy FXEB (3Bepxy) ta cucremuwuii moayiar bC ESMC (3uu3zy).
Cuctemuuii moaxyibs (ESMB/C) — 11e 6710k, 1110 3a0e3neuye 3araibHi ¢yHkIii BTS
1 30BHIIIHI Ta BHyTpimHi 3'enHanHs ans Bciei BTS. OcHoBHuUMEM (yHKLISIMU
CUCTEMHOTO MOJTYJIA €:

* BTS O&M



 [Tinxmrouenas OBSAI

* Cmyra yactor GSM/EDGE

* [arerpoBanmii Tpancropt BTS
» Cunxponizarist BTS

* Po3nojin sxuBneHHs (48 B mocTiiHOTO CTpyMy) Ha 1HIII MOJTYJT

Ha puc. B.3 300paxeHuii Moaysib JjIsl KEpyBaHHS pejieiiHOoro JiHier. Bin
NpU3HAYCHUH U1l TPOLTUBAHHS Ta MOHITOPUHTY CTaHy PEJICHHUX aHTEH Ta pa3oM
3 IHKEHEepHUM 1HTep(elcoM YTBOPIOIOTh CUCTEMY KepyBaHHS JdiHiero. Ha puc. B.4
3HaxouThcsl aHTeHa 6a30Boi ctaniii KATHREIN 1800 (3Hu3y) Ta mpuiiMaibHa
aHTeHa peneilHoi JiHIi (3Bepxy). Ha puc. B.5 moka3ana mepenaBaibHa aHTEHa
peneitHoi JiHii. AHTeHU MTPU3HAYEH1 /ISl MPUMOMY Ta repejadi TaHuX aOOHEHTIB.

v Py A =

2 W e ‘."

Puc. B.3 Monyns peneitnoi niHii



Puc. B.4 Antena bBC Ta «I'omoBa» Ne 2 peneitnoi niHii

Puc. B.5 «I"onoBa» Ne 1 peneitHoi miHii



1 JlabopaTopHa podora Nel

BTS site manager

Mera: Osnaiiomutrcs ¢ ¢ynkmionamom [I3 BTS site manager, a Takox
HABYUTHCS HAJAIITOBYBAaTH MOOUTBHI MEPEXi 3 HOTO TOTIOMOTOIO.

1.1 Teopernuni BitomocTi

B panio3B’s3ky 6a3oBa CTaHIlsl — I[I€ CUCTEMHUN KOMIUIEKC MPUUMAaIbHO-
nepeIaBaIbHOI anaparypu, O 3/A1MCHIOE LIEHTpaIi30BaHe 00CIyroByBaHHS IpPyIu
KIHIIEBUX aOOHEHTCHKUX MPUCTPOIB. ba3oBa cTaHIlis CTOCOBHO /10 CTUIBHUKOBOTO
3B'I3KYy — KOMIUICKC pajionepeiaBadiB (peTpaHCIATOPH, MPpUMOMO-TIepe1aBadi),
110 3JIMCHIOE 3B'A30K 3 KIHIIEBUM AO0OHEHTCHKUM MPUCTPOEM — CTUIBHUKOBUM
tenedpoHom. Onna 0OazoBa cranmis crangapty GSM  3a3Buuail  3/1atHa
niaTpuMyBaT 10 12 mepenaBadiB, a KOXKEH MepefaBad 3JaTHUM OJHOYACHO
NIATPUMYBaTH 3B'A30K 3 §-ma aOOHEHTaMH, W0 CHUIKYIOThcs. Komruiekc
po3TaloBaHUX MOpydy 0a30BHUX CTaHIlli yTBOproe coty. ba3omi cranmii 3'eqHaHi 3
KOMYTaTOpOM CTUIBHUKOBOI MEpexXl dYepe3 KOHTpoJep O0a30BUX CTaHLIM.
KoHTposnep 1 KoMyTaTOp BCTaHOBIIIOIOTHCA B OJHOMY MPHUMIIICHH] 1 3'€IHYIOTHCS
MPSIMOIO ONITHUYHOO JiHI€0. [TiKIroueHHs K0)kHOT 6a30B01 CTaHIIIT 0 KOHTpoJiepa
3MIMCHIOETHCSL 3a JOMOMOTOI0 TPAHCIOPTHOI MEpEexi, sika OyayeTbcs Ha 0asi
pajiopeetHuX, BOJIOKOHHO-ONITUYHUX 1 MITHUX JIHIMH.

2G Flexi BTS Site Manager — e nporpamue 3a0e3nedeHHs 3a J0IMOMOIO0
SKOTO MOKHA BHUKOHYBAaTH BIJUIaJIKy, HaJallITYBaHHs, CTBOPEHHS Ta MOHITOPHUHT
MOOUIBHUX MEPEX, B HaIomMy BUNaAKy B hopmari GSM.

Jlns pobotu HeoOxinHo BctaHoBUTH [13 Ha TIK Ta mix’ennarucs no bC 3a
nornomororo LAN kabemnto. [HCTpyKIIit0 3 BCTaHOBJICHHS AWB. y apxiBi 3 [13, Tam
)K€ 3HAXOJATHCS 1 HEOOX1/IH1 1aH1 AJI BXOy B aKKayHT.

1.1.1 Base Station

Jlnst moyaTKy po3riisiHeMo BKiaaky Base Station. B it Bkiaaii Mu MoxeMo
CIocTepiraTd 3a CTaHOM 0a30BOi cTaHIlii, i1i 3araJbHUMH BJIACTHUBOCTSAMH 1
ocHOBHOIO 1H(popmartieto. Ha puc. 1.1 nokaszana iHdopmarlisi CTOCOBHO Ha3BH 1
MICIISl 3HaXOJ/DKEHHsI ctaHuii. Puc. 1.2 neMoHcTpye HaM 3arajibHl BJIACTUBOCTI
moxaynst bC |, taki sik Hioro macmopTHi faHi, IP anpecy, cratyc, craryc iHIUKaTopiB
1 Ta.. [laHens 3HU3Y MOKa3ye pi3HOTO THUITY ajsipMH, IHPOpPMALIIO PO HUX Ta iX
JIOKAITIIO.
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- a X
Ele  Commissioning  BTSSW  MwMoouies  Sugendsion T[ansmission  BTSConwol  Jests MW Hein o
=+ HBE PE e Flexi BTS Site Manager
k A Base Station Last Login Time: 03 0C1 2021 15:27:00
Base Station e | d
3 ANT MHA RET | BTS objects BTS object details Site name: KPI_TEST_BS
15 Sne tocation K, u Poltechnichna 12
m:ng 1l Installation date:  23-Aug-2022
= ol 2 Instailaton persen:  RTF, vandilovsiay
-
3 ()
3 Q0
Transmission
FIG8 | TRE % | |unaiocated
ESMC L]
Tests BCF .
BTS Performance
Aamms (2 Acive) T MMEOE Mousen & B &
Soverity Time Event Description Osiect
. 01.J3n 1970 00:0205.000 st Addtional info: KPI_TEST_BS 26 TRE 1 (FEQ 582)
FlenTRS  Symcsetup
01 Address: 4080
Real Time: 01 Jan 1970 00206000 Alarm etads
#larm Teat FREQUENCY ERROR " Code:
200012022 14:28.37.587 stan M connacted to base station: Local MM BCF ; s
connected !
Disgnosticinto: FF FF FF FF FFFF
o

= BTSManager Connected  4F OBM Link Not Available 2 Read & Wit

Puc. 1.1 OcuoBHi nani crocoBHo bC

BCF ID:Unknown, 1P:192.168.255.131 - Local Connection - 2G Flexi BTS Site Manager (Flexi Multiradio) Version 19.0 0.0 Build 124

Eile Commissioning BTS 5W HW Modules Supenision Transmission BTS Control Tests View Help

= &+ g BB © O 2G Flexi BTS Site Manager
I /b Base Station

Base Station Flexi Multiradio Flexi Radio Module (FXEB.1.1) Properties
& [T wHA RET | BTS objects BTS object details Module identifier: FXEB.11
+$§ Product code: 4725014
. = .O‘ 1 1 Serial number: L6132434051
ST ol Haraware version: 102
6' Hardware status: Working
@ E Vendor D MNokia
O Fan vendor ID: 0
Transmission Running W version: 2802R46A
FIQB |TRE % Unallocated Standby SW version:  Not applicable
@ —_— Metwork type GSM 1800
ESMC = i Radio Sync Master:  2G
Tests BCF ™ Shared status: Mot shared
IP address: 192.168.254.1
Commissioned Yes
LED indication: Stable green
PALED indication: Blinking green
Reset cause FPower on
E Operational siate Enabled
Location: 1800
BTS Performance MCPA Power: a0W
HW Reset Highlight

Puc. 1.2 3aranbHi BI1aCTUBOCTI
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File Commissioning BTS SW HW Modules Supenvision Transmission BTS Cantrol Tests View Help
=+ B B © e 2G Flexi BTS Site Manager
I . Base Station
Base Station Clezibiulir i MHA (FXEB.1.1-ANT1) Properties
& [ wHa ReT |BTS objects BTS object details Praduct code: C87290220
+$§ Gain type: HIGH
“ |rxes 8 - Serial number: Unknown
Commissioning
Wizard ol 2 LMA number. Mot Defined
O Metwork type G5 1800
8 1;. (o] MHA bypass: Yes
Il O MHA current upper limit: 850 mA
Transmission Feeder cable loss -3.0dB
FIGB |TRE % Unallocated
ESMC L] ;
Tests BCF L

et

BTS Performance

Puc. 1.3 Cran aaTeHHoro Bxoxay 1

BCF ID:Unknown, IP:192.168.255.131 - Local Connection - 2G Flexi BTS Site Manager (Flexi Multiradio) Version 19.0 0.0 Build 124

FEile Commissioning BTS SW HW Modules Supervision Transmission BTS Control Tests View Help
= +& g B © e 2G Flexi BTS Site Manager
I & Base Station
Base Station Flexi Multiradio Remote Electrical Tilt (RET1) Properties
A Nt uHA RET | BTS objects BTS object details Wodule identifier.  RET1
+$§ Productcode:  B6010148V01
=
FXEB 8 i _L Serial number: E4K4336462-X
Commissioning .
Wizard o 2 Hardware version. HW_V_AD
" O Vendor ID: KA
@ - Q Software version:  FW_V02.05.0
{0 © Commissioned.  Yes
Transmission Operational state:. Ready
FIOB | TRE % Unallocated AntlldList: FXEB.1.1-ANT1, FXEB.1.1-ANT2
Detected from: FXEB.1.1-ANT1
= !
ESMC f Tilt angle: 0.0
Tests BCF Libp BTS objectID Unknown
Sector |D: Unknown

aa

BTS Performance

Puc. 1.4 Monynb €JIEKTPUYHOTO KyTa HAXUITY
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File Commissioning BTS sW HW Modules Supenision Transmission
T 4+ BE P O

J Base Station

A

Base Station Flexi Multiradio

& ANT MHA RET

+$§ BTS objects BTS object details
= FXEB QL1 1
Commissioning Q
Wizard [e)_2 |
11 =
@ mr |Q
0 O
Transmission
FIQB |TRE % Unallocated
ESMC =
Tests BCF 0650

HH

BTS Perdormance

BTS Control Tests Wiew Help

2G Flexi BTS Site Manager

MHA (FXEB.1.1-ANT3) Properties

Product code:
Gain type
Serial number
LMNA number:
Network type
MHA bypass:

MHA current upper limit:

Feeder cable loss:

Puc. 1.5 Cran aHTeHHOrO BX01y 2

C87299220
HIGH
Unknown
Mot Defined
GSM 1800
Yes

850 mA
-3.0dB

Ha puc. 1.3 1 1.5 mokazaHo sK MO)XHa ITOJUBUTHUCS CTaH I €THAHHS

AHTCHHOI'O IIOPTY a TaKOX CaMy aHTCHY.

[Tanens Ha pwuc.

1.4 nosBoisie

CHOCTepiFaTI/I 34 MOAYJIEM SIKUAM BiI[l'IOBi,IIa€ 3a GJ'ICKTpI/I‘IHI/Iﬁ KYT HaXHJIy aHTCHH.

BCF ID:Unknown, 1P:192.168.255.131 - Local Connection - 2G Flexi BTS Site Manager (Flexi Multiradio) Version 19.0 0.0 Build 124

File Commissiening BTS 8W HW Modules Supenision Transmission
=+ @B B © @
I . Base Station
B 6 SEa Flexi Multiradio
+§ > ANT MHA RET | BTS objects BTS object details
“ |rxes O} 11
Commissioning o
Wizard (o) S
1.1 g
= - o
= Q
Transmissian
TRE % Unallocated

Tests

BCF ®

i

BTS Performance

BTS Control

Tests View Help

2G Flexi BTS Site Manager

System Module (ESMC) Properties

Module identifier
Product code

Serial number
Hardware version
Hardware status:

Fan vendor ID

FPGA version

BCFID:

BSCID:

IP address:

Sync master:

Sync hub role:

Forward 1PPS clock:
1PPS clock output in holdover.
Commissioned:

LED indication:
Location

VLAN separation status:
Ambient temperature

HW Reset Highlight

Puc. 1.6 ITanens ESMC

12

ESMC

4720594
TY131808243
101

Working

5

215

Unknawn
Unknawn
192.168.255.131
26

Not applicable
Not applicable
Not applicable
Yes

Stable yellow
Kiev, ul.Politechnichna 12
Enabled

12 Celsius (53F)
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File Commissioning BTS SW HW Modules Transmission Tests View Help
= +F B B P e 2G Flexi BTS Site Manager

A

Base Station

s Base Station

Flexi Multiradio

BCF (Unknown) Properties

& AT WHA RET | BTS abjects BTS object details Object name BCF
+$§ Site 1D 2069
“exes g 1 Site name KPLTEST_BS
Commissioning .
Wizard ol 2 BCF ID: Unknown
O BSC ID: Unknown
11
@ Il (o] OMUSIG: Off
9] O Clock sync source PCM external
Transmission Oscillator state Ready
FIOB TRE % Unallocated Clock sync state: Independent
@ Qven tuning state: Suspended
A
ESMC L] Last resettype: Auto Commissioning Reset
Tests BCF @ 0 Abis signal timing Normal timing
Object state: Enabled
Operational state: Waiting for LAPD
Background SW downleoad state:  Idle
Loose phase sync status: Inactive

i

BTS Performance

BCF Reset & Block

Puc. 1.7 Crau BCF

BCF ID:Unknown, IP:192.168.255.131 - Local Connection - 2G Flexi BTS Site Manager (Flexi Multiradio) Version 19.0 0.0 Build 124

File Commissioning BTS SW
T+ #HE L e

. Base Station

HW Modules Supervision Transmission BTS Control Tests View Help

2G Flexi BTS Site Manager

Flexi Multiradio Transmission Module (FIQB) Properties

Base Station

@ [ unT WHA RET | BTS objects BTS object details Product code 4722344
+& Module identifier.  FIQB

= FXEEIg i Serialnumoer.  K9132526917
Commissioning
Wizard ol 2 Hardware version: 103
(o] Hardware status:  Working
1.1
El (| ] o
B Le]

Transmission

m Unallocated

ESMC L

Tests BCF L)

a5

BTS Performance

Puc. 1.8 Cran FIQB

[Tanens ESMC ( puc. 12.) mokasye cTaH 1 BIaCTUBOCTI CUCTEMHOT'O MOTYJIA,
nanenb BCF — BnactuBocTi 1 cran BCF (puc.1.7), manens FIQB — BmactuBocTi 1
CTaH nepeaaBaabHoro Moaysst ( puc. 1.8).

1.1.2 ExcntyaTaniiiHi HaJaluTyBaHHA

Hactynni nmyHKTH crpsiMOBaHI Ha Te 100 MOXHa OyJ0 HalalmTyBaTH 1
BBECTH B €KCILTyaTallif0 KOHKPETHY MEPEKY.

13
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Eile Gommissioning BTS SW HW Modules Supenision Transmission BTS Cantrol Tests View Help
=% awn L e
& Commissioning (2]
| Y

The current commissioning state of BTS is "Commissioned",
what commissioning task do you want to perform?

Change settings from SCF Loads SCF to expand, update or shrink the
+$§ existing configuration without specifying any
information manually
Commissioning

Wizarg ®) cChange settings manually Manually edit existing canfiguration by

madifying the uploaded SCF if available

Undo commissioning of BTS Erases all commissioning data from BTS and
leaves itin non-operational state. Traffic
bypass capacity can optionally be erased

Commission standalone Commissioning without network integration

The SCF containing the current configuration of the BTS has been saved at

(R ~
4 -
4
> C:\Usersimegag\ppData\Roaming\Nokia\2G Flexi BTS Site Manageriversion
19.0 0.0 Build 124\SCF_From_BT3\Temp\BCFID530_200ct2022_1517__FallBackSCF_
EM.xml
= This SCF may be used in case the BTS settings need to be reverted to the previous settings
e !

Puc.1.9 lN'onmoBHE BIKHO €KCIUTyaTallliHOTO HAJIAIITYBAHHS

VY ronoBHOMY BiKHI ekcrutyaTanii (puc.1.9) moxkHa BuOpatu cnocio, sik 0yje
B1JI0yBaTHUCS HAJAIITYBAHHS MEPEXKI:

1. Excnopt mapameTpiB 3 BXKE TOTOBOT0 KOHQITY.
2. Bubip mapameTpiB BpyuHy.
3. BunaneHHs napameTpiB HaJlalITyBaHHSI.

Brnaaka Site Specific Information (Puc.1.10) nmo3Bossie Bpy4HY BBECTH
naHHi cTocoBHO imeHTudikamii BC 1 11 micus 3HaXOMKEHHS, a TaKOX Makc.
3HAYEHHS YaCOBUX MOXUOOK.

Bikno Hardware configuration mo3sosse 3aBanTaxkutu napamerpu BCF 3

BXK€ ICHYIO4YOro KOoH(iry a0o HajamTyBaTH iX BPYyYHY Ta €KCIIOPTYBAaTH 3 CaMoi
BTS (puc. 1.11).

14
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Eile Commissioning BTS SW HW Modules Supenvision Transmission BTS Control Tests View Help
= 4 @ B Q 2G Flexi BTS Site Manager
4 Commissioning (2]
- @ site Specific Infarmation Site Specific Information
Hardware Configuration
— : BCFID 520

+$§ Site ID: 2069
Commissioning h R KPI_TEST_BS

Wizard

Location:

Kiev, ul.Politechnichna 12

BTS sync source BSC Defined -

Lmu phase sync

= Transmission Parameter Loose Phase Sync

Loose phase sync mode

Multi BSC mode

3 Max BSC time error: 50 2 (50.700) ms
Max BTS time error: 2,000 = (1500..2000) ms
SCF Preview Climate control profile: Optimized Coaling =
Ambient air temperature offset: Mormal > 9
Installation date: August 23, 2022 ]
Installed by

RTF, Vandilovskly

Motes:

Characters left 250

Puc. 1.10 Bxkiagka Site Specific Information

BCF ID:Unknown, 1P:192.168.255.131 - Local Connection - 2G Flexi BTS Site Manager (Flexi Multiradio) Version 19.0 0.0 Build 124

File Commissioning BTS SW HW Modules Supervision Transmission BTS Caontrol Tests View Help
& Commissioning o
2 Site Specific Information TS @I T

-JHardware Configuration
—eee,
Module Configuration

+$§ How do you want to specify hardware settings?
Local Sector Settings

Current configuration at BTS : 26 dedicated

Specify from file
Commissioning ~ Antenna Seftings

¥izarg RET Settings
FRM EAC Settings
Battery Backup Unit
Other Passive Units
BTS Security Parameters

*  Specify manually
= Transmission Parameter

~! Upload from BTS

Do not change settings

SCF Preview

Puc. 1.11 Bikxo Hardware configuration
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VY Bkiaaaui Module configuration BHKOHYIOTBCS HaNaIITYBaHHS aHTCHHOIO
MOJyJs, TyT MOKHA 3aJlaTH KUIBKICTh M €IHAHUX AHTEHHUX MOMYJIIB, poOouYl
4aCTOTH, Ta BCTAHOBIIIOBATH KOH(PIrK cUCTeMHUX MoayiiB. (puc. 1.12). Bknaaka
local sector settings m03Bosisie BUKOHATH HAJAIITYBAHHS JIOKATLHUX CEKTOPIB (pHUC
1.13 1 puc 1.14). BikoHI I€MOHCTPYIOTh MiJ’€IHAHI aHTEHH, iX MOTYXKHICTh Ta
MaKCHUMAaJIbHY KIIBKICTh TRX.

BCF ID:Unknown, 1P:192.168.255.131 - Local Connection - 2G Flexi BTS Site Manager (Flexi Multiradio) Version 19.0 0.0 Build 124

File Commissioning BTS swW HW Modules Supenvision Transmission BTS Control Tests Wiew Help
= &+ @ E (2] 2G Flexi BTS Site Manager
s Commissioning (2]
2 Site 5 fic Infi i
. e Speciicimormation Module Configuration
=2 Hardware Cenfiguration System Module
— Composite cell Lean GSM Symmetric RF allocation

@ Wodule Configuration

+$§ Local Sector Settings

Commissioning

Sync hub direct forward (master)
RF chain at OPT1

~ Antenna Settings EXEB 11 Add RF unit | =

\Wizard RET Settings X ) _
1800 3 Radio Master Configuration
FRM EAC Settings
\

Battery Backup Unit 2 = >
Other Passive Units v
BTS Security Parameters AddRF chain - =

~© Transmission Parameter = e

Climate Control Profiling

FRM
¥
Unit Profile
FXEB.1A Optimized Cooling

SCF Preview

Composite Cell Configuration

Start node Transmission MNode selection
mode threshold
NiA

Puc. 1.12 Bxmagka Module configuration
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Eile Commissiening BTS SW HW Modules Supervision Transmission BTS Control Tests View Help
= i [2] 2G Flexi BTS Site Manager

+= 4F [3]
(2]

& Commissioning

O site Specific Information Local Sector Settings
~ Hardware Configuration Local Sectors
8
@ Module Configuration

Available Antenna Lines

2 Associated Antenna(s)
FXEB.1.1-ANTS ( 80W)

Commissioning ~ Antenna Seftings
e RET Seftings RF antenna Max capacity  TRXusage
Y " X
FRM EAC Setftings FXEB.1.1-ANT1(80W)  BTRX THRX
FXEB.11-ANT3 (80W)  6TRX TXRX

Battery Backup Unit
Other Passive Units
BTS Security Parameters

= Transmission Parameter

Total max. capacity: 12 TRX

Dynamic power pooling

R PerTRXpower: | 100w |~ | @

Delete

SCF Preview

When mare than three carriers configured to an antenna and using other than GSMK modulation,
operating power has to be reduced litle compared to commissioned power.

Puc. 1.13 Briagxka local sector settings. Bun 1

BCF ID:Unknown, IP:192.168.255.131 - Local Connection - 2G Flexi BTS Site Manager (Flexi Multiradio) Version 19.0 0.0 Build 124

Eile Commissioning BTS SW HW Modules Supenvision Transmission BTS Centrol Tests View Help
= el B (2] 2G Flexi BTS Site Manager

]

= 4

& Commissioning

| o (2 Site Specific Information Local Sector Settings
+ O Hardware Configuration (lsrer] s
—
O Module Configuration
Radio module type: FXEB -
+$§ @ Local Sector Settings 1 u
" 2
Commissioning +© Antenna Settings Available Antenna Lines
Wizard RET Settings RF antenna Max. capacity  TRX usage FXEB 1.1-ANT4 ( 80W )
FXEB.1.1-ANTS (80W ) 6 TRX TXRX FXEB.1.1-ANT3 (80W)

FRM EAC Settings
Battery Backup Unit
Other Passive Units

BTS Security Parameters

~ Transmission Parameter

Total max. capacity: 6 TRX

Dynamic power pooling

V -
N Per TRX power: | 10.0 W (7]

Delete

SCF Preview

When more than three carriers configured to an antenna and using other than GSMK modulation,

1) e P9 D T T ) ) B T TR

Puc. 1.14 Briazaka local sector settings. Bun 2
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File

= E
=z 4

—

1

Commissioning
Wizard

Commissioning

& B e

BTS SW

& Commissioning

J Site Specific Information
D Hardware Configuration
@ Module Configuration
J Local Sector Settings
~@ Antenna Settings
RET Settings
FRM EAC Settings
Battery Backup Unit
Other Passive Units
BTS Security Parameters

~© Transmission Parameter

SCF Preview

HW Modules

Supernvision Transmission BTS Control Tests View Help

2G Flexi BTS Site Manager

Antenna Settings Antenna Monitoring
Inuse Antenna Antenna Line Settings
|| 8 [pesiar
Feedervoltage: | 12 -V VSWR Limits
FXEB.1.1-ANT2
~ FXEB.1.1-ANT3 Feeder loss: -3.0 = dB Minor: 15 z
FXEB.1.1-ANT4 Product code: Major: 19 =
“| FXEB.11-ANTS X
Serial number.
“|  FXEB.1.1-ANTE
MHA Settings
MHA type Non-AISG 2.0 MHA -
Product type: MDDA = ~| Bypass supported
Serial number. Gain: 24.0 dB
Product code: C87299220
Alarm threshold: | 850 = mA

Puc. 1.15 Briagka antenna settings

Bxknaaka antenna settings (puc. 1.15) mokasye siki aHTCHHI BXOJH 3ajlisiHI a
TaKOX JI03BOJISIE MPOBOJIUTH HAJIAIITYBaHHS aHTeHHOI JiHii Ta MHA.Bkmanka RET
settings nmemoHcTpye HanamrtyBaHHi RET,TroOTto mokasye KUIBKICTb,
MOJKJIMBICTh CTBOPIOBATH HOBI Ta poOMTH X HanamtyBanHs ( puc. 1.16).

X

BCF ID:Unknown, 1P:192.168.255.131 - Local Connection - 2G Flexi BTS Site Manager (Flexi Multiradio) Version 19.0 0.0 Build 124

Eile Commissioning BTS8W HW Modules Supenvision Transmission BTS Control Tests View Help
£ &+ @ B @ 2G Flexi BTS Site Manager
A Commissioning 6
- J Site Specific Information
RETs
~J Hardware Configuration
— i
9 Module Configuration _ Detected from: FXEB.1.1 - ANT1 -
L 1 |
+$§ & Local Sector Settings
Antennas FXEB.11 - ANT1 |+
~J Antenna Settings
CpTissloig ¢ FXEB.11 ~| [ANT3 [+
Wizard @ RET Settings
Serial number:
FRM EAC Settings
Battery Backup Unit Product code
Other Passive Units Tiltangle 0 |2 degree(s)
BTS Security Parameters BTS objectID
£ = Transmission Parameter
bed Sector ID

Delete

SCF Preview

Puc.1.16 Bxnanka RET settings
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Eile Commissioning BTS 8W HW Modules Supenvision Transmission BTS Control Tests View Help
& Commissioning (2]
| O site Specific Information

External Alarm and Control Settings
~ @ Hardware Configuration

\ EAC lines for: | FXEB.11 -
@ Module Configuration

+$§ o s e nlse _|Modile Line)D Soary Severity Alarm reporting route Description
Commissioning =3 Antenna Settings FXEB.1.1 1 R
EE @ RET Settings FXEB.1.1 2
FXEB.1.1 3
@ FRM EAC Setiings o :

Battery Backup Unit

Other Passive Units SRRVt ER IS T

BTS Security Parameters RF chain- OPT1 Legend
A ~© Transmission Parameter [ configured and in use
EEEN [l configured and notin use
[ incomplete

[ unconfigured

SCF Preview

Puc. 1.17 Bkimagka FRM EAC settings

BCF ID:Unknown, IP:192.168.255.131 - Local Connection - 2G Flexi BTS Site Manager (Flexi Multiradio) Version 19.0 0.0 Build 124

Eile Commissioning BTS swW HW Modules Supenision Transmission BTS Control Tesis View Help

= 4 g B (7] 2G Flexi BTS Site Manager

A Commissioning

|
J Site Specific Information Baitery Backup Unit
~ 3 Hardware Configuration
pr—— Unit type: No BBU Present -
2 Module Configuration
+$§ Serial no
9 Local Sector Settings
Product type:
Commissioning ~ 2 Antenna Settings
3 Installation date
pizard O RET Settings
Expiry date:
2 FRM EAC Settings
Description

)Baﬂery Backup Unit
Other Passive Units

BTS Security Parameters
y Characters left: 0

A O Transmission Parameter

SCF Preview

Puc. 1.18 Briagka Battery Backup Unit

Bkmagka FRM EAC settings (puc. 1.17) - Bkiamka sika BIiAmOBiZa€ 3a
30BHIIIHI CHUTHAJIM OIOBIMICHHS TOMUJIOK Ta 30BHIIIHE KepyBaHHSA. ToOTO
JI03BOJISIE HAJIAIITOBYBATH 30BHIIIHI 1HAWKATOPW TMiJ TEBHI alsIpMH, a TaKOXK
nepeBipKy MOAYJIIB Ha CTaH. € YOTUPHU TUTIU 1HIUKAIIIT: 3eJeHUN — HAIaTOBAaHUN

19



1 3aCTOCOBYEThCS, CHHIM — HaJIAIITOBAaHUM 1 HE 3aCTOCOBYETHCS, >KOBTHM — B

MpoIIeCi HANAITYBaHH, OLTHH — HEHAJIAITOBAaHUH.
Bxmagka Battery Backup Unit ( puc. 1.18) mae 3mory BHOpaTH OIIIIIO 13
M IKITFOUYEHHS 0 CHCTEMH PE3epBHOI OaTapei.

BCF ID:Unknown, 1P:192.168.255.131 - Local Connection - 2G Flexi BTS Site Manager (Flexi Multiradio) Version 19.0 0.0 Build 124

File Commissioning BTS SW HW Modules Supervision Transmission BTS Control Tests View Help
= F @l B (2] 2G Flexi BTS Site Manager

A Commissioning

| 2 Site Specific Information Other Passive Units

~ 1 Hardware Configuration

e,
Serial no. Product type Description

2 Module Configuration Unitname

LJI’R J Local Sector Settings
Commissioning ~Q Antenna Seftings l
Wizard 2 RET Settings
2 FRM EAC Settings
J Battery Backup Unit
@ oOther Passive Units
BTS Security Parameters

A ~© Transmissien Parameter

SCF Preview

Puc. 1.19 Bxnanka Other Passive Units

BCF ID:Unknown, IP:192.168.255.131 - Local Connection - 2G Flexi BTS Site Manager (Flexi Multiradio) Version 19.0 0.0 Build 124

File Commissioning BTS SW HW Modules Supervision Transmission BTS Control Tests View Help

= F @ @\ (2] 2G Flexi BTS Site Manage

& Commissioning

T < site Specific Information BTS Securily and Session Login Parameters

= Hardware Configuration BTS Security

2 Module Configuration
+$§ 2 Local Sector Settings Max failed login attempt count: 5 1 [0..10]
Commissioning +@ Antenna Settings Account lock out period 15 = min [1..1440]
Failed login attempts counting period 5 =1 min [1.1440]

\Wizard 2 RET Settings
FRM EAC Sett Enable BTS passwaord expiry
2 AC Settings
! 9 Expiry period: days [10..9999]
< Battery Backup Unit
2 Other Passive Units
@ BTS Security Parameters Session Login
~ Transmission Parameter

BTS session login delay: 1 sec [1..10]

alrl e

EMidle session time 45 min  [0..300]

SCF Preview

Puc. 1.20 Bxiagka BTS Security Parameter
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VY Bkaazami Other Passive Units moxHa Bpy4HY 3aHOCUTH 1H(OpMAILIiO PO
CTOPOHHI MOJTYJIi sIKi ITiJ1€THaHi TO 6a30Boi craniii (puc 1.19).

Branka BTS Security Parameter (puc. 1.20) BignoBimae 3a HaJalTyBaHHS
cUCTeM OE3IEeKH CUCTeMH, TaKHUX K KIJIbKICTh XMOHHUX BBEJCHD JAHHUX JUIS JIOTIHY,
yac OJIOKYBaHHS aKKayHTY, IEpiojl CKUIAHHs JIYWIbHHKA XWOHHX BBCICHb, a
TaKOX yac 3aTPUMKH BXOJAY Ta 4ac Cecii.

1.2 JlabopaTopHe 3aBIaHHSI:

3a JOMOMOTOI0 JaHWX HAJIaHUX y TEOPETHUYHINH YacThHI Ta cKpiHmoTiB [13
(puc. 1.1- puc. 1.20) camocTiiHO TPOBECTH 3arajibHi HajamTyBaHHS 0a30BOi
CTaHII].

KoHTpoubHI nMTAHHA

1. 3 uyoro cknagaeTbcst 0a30Ba CTaHIIsA?

2.  Ski ocuHomHi Qynkuii 3akmameni B [13 2G Flexi BTS Site
Manager?

3. Sxy iHdopmariiro MoKHa oTpuMaTH 3 po3airy Base Station?

4., Sxki HanmamTyBaHHS ~MOXHAa BuUKoHath B Hardware

Configuration?

21



2 JlabopaTtopna Ne2

HanamryBanHsa napaMeTpiB nepeaaui

MeTta: po3iOpaTuCs SKUM YHHOM BIJOYBA€ThCS HAJAIITyBaHHS CHCTEMa
MEpeX MOOUIBHOTO 3B’A3Ky y 0a3oBiii cTaHmii. (TepeBipka pe3yJbTaTiB
HEMOXKJIMBA JIOTH JOKK 0a30Ba CTaHIls He OyJe MIAKIIYeHa B POoO0YYy MEpexKy
3B’SI3KY)

2.1 Teopernyni BizomMocTi

Ha ronoBHi#l cTOpiHII 3 HaNAIITYBaHHS MapaMeTpiB Mepenadl MU MOXXEMO
BUOpaTH cnocoOu mpoiiecy HamamrtyBaHHs. [Iporpama mo3Bosse BUKOpUCTATH 3
ciocobu: ExcnopTyBaTH mapaMeTpu 3 IMEBHOTO CTBOPEHOIO 3aBYacHO (aiiiy,
IIPOBECTHU HAJIAIITYBaHHS BPYUYHY Ta 3aBaHTaXUTHU JaHi 3 0a30B0i cTaHMii (puc 1).

[Tpu BuOOpi HaNAITyBaHHS BPYYHY MEPEXOIUMO IO HACTYITHUX BKJIAIOK.

BCF ID:Unknown, 1P:192.168.255.131 - Local Connection - 2G Flexi BTS Site Manager (Flexi Multiradio) Version 19.0 0.0 Build 124

Eile Commissioning BTS swW HW Modules Supenvision Transmission BTS Cantrol Tests View Help
£ JF (=1 =] (2] 2G Flexi BTS Site Manager

& Commissioning

- J site Specific Information .
Transmission Parameters

~Q Hardware Configuration

3 Module Configuration How do you want to specify transmission parameters?

+$§ 2 Local Sector Settings Specify from file
Commissioning - Antenna Settings
gt 2 RET Settings

Specify manually
2 FRM EAC Settings

transmission PIU type
3 Battery Backup Unit
2 Other Passive Units *  Upload from BTS
2 BTS Security Parameters
~@ Transmission Parameter
Netwark Settings Do not change settings
Ethernet Interface
Packet Abis Security
Metwork Plane
Packet Abis Transport
Ethernet OAM
Protacol Settings
SSE Plane Settings
Synchronization
Ethernet Monitoring
Local Management Port
QoS Aware Switching

Ring Protection

SCF Preview

Puc. 2.1 T'onoBHa Bkiaaka HajamtyBaHHs [111

VY Braaami Network settings mosxna BuOpaTu meBHmii Tun Mepexi “Circuit
switched” Ta “ Packet switched” ( puc.2.2), B HamoMy Bumnaaky OyzaemMo BUOMpaTH
BapianT Packet. Takok MoOXHa J0JaTKOBO BHOpatu omilii 3 Kopekimiero MAC
anpecu Ta 3actocyBanHs Satellite abis.
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File Commissioning BT sw HW Modules Supenvision Transmission BTS Control Tests view Help
T 4 li | (2] 2G Flexi BTS Site Manager
2 Commissioning (2]
- O Site Specific Information Network Settings
=2 Hardware Configuration ——
—_— Network Settings

2 Module Configuration

+$§ @ Local Sector Sefings Circuit switched network

Commissioning ||~ @ Antenna Sefings Transmission mode s e
al® 9 RET Seftings * Packet switched network A i
O FRM EAC Settings Transmission mode: | Packet Abis -

O Battery Backup Unit
Allow cross connections to TDM mode BTS (Relay mode)

O Other Passive Units |
Satellite Abis

@ BTS Security Parameters
Enable satellite abis Satellite abis allows the use of satellite circuit

= Transmission Parameter
between a BSC and one or more BTS

@ Network Setiings
E1/T1 Mode Selection MAC Address Correction
A
Ethernet Interface /
Enable MAC address carrection -—\. G
LIF Settings HE RNC

Packet Abis Security
Network Plane
Packet Abis Transport
Ethernet OAM
Protocol Settings
SSE Plane Settings

Synchronization

Ethernet Monitoring
Local Management Port

QoS Aware Switching

Puc. 2.2 Bxiaaka Network settings

Brmangka E1/T1 mode selection mo3posisie BuOpatm ski mopt E1/T1
iHTepdeiicy OynyTh BUKOPUCTOBYBATHCS, a TAKOX iX KoH(irypariro (puc. 2.3)
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File Commissioning BTS SW HW Modules Supenvision Transmission BTS Control Tests View Help

= F @ B o 2G Flexi BTS Site Manager

/A Commissioning

- 2 Site Specific Information b E1T1 Mode Selection
Ethemet
-3 Hardware Configuration EIF1 @ EIF2 © Configure Interfacs Made:
P — i
i EIF3 ©

& 9 Module Configuration o) 4XTDM E1 interfaces (120 ohm)

+ 2 Local Sector Settings b = 4 X TDM T1 interfaces (100 chm)
Commissioning + D Antenna Settings IF1 © IF2 O
Wizard O RET Settings IF3 O IF4 O

Q FRM EAC Settings

2 Battery Backup Unit

2 Other Passive Units

2 BTS Security Parameters

~ Transmission Parameter

O Network Settings
@ET1 Mode Selection
Ethernet Interface

LIF Settings

Packet Abis Security
Network Plane
Packet Abis Transport
Ethernet OAM
Protocol Settings
S3E Plane Settings

Synchronization

Ethernet Monitoring
Local Management Port

QoS Aware Switching

Puc. 2.3 Bxnaaka E1/T1 mode selection
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Bkmagka Ethernet Interface mnokasye crtaH o0OpaHHX €3€pHETIBCKHX
iHTepdeiiciB, a TaKOXX MOXJIMBICTh HANAIITOBYBAaTH BPYYHY caM iHTepdeiic,iioro
IIBUKICTH Ta miewmnep ( puc. 2.4).
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FEile Commissioning BTs sw HW Modules Supervision Transmission BTS Control Tests View Help
& 4 [ =i (2] 2G Flexi BTS Site Manager

i Commissioning

9 site Specific Information

=3 Haraware Configuration

Fias
PSN:Packet Abis mode

Ethernet Interface Settings

o

) [ Emermnet Ethemet Interface
+$§ 7 Meauts Comgurémn EIF1 ® EIF2 O EIF Inuse Port role MAC address
@ Local Sector Settings EF3 O 1 “|  Access_Backnaul
s STy - Antenna Settings 5 2
Wizard E1
@ RET Settings o =0 3
O FRM EAC Settings IF3 © IF4 © @ EIF3 (SFP) not detected
O Battery Backup Unit
5 otmerp unit Ethernet Interface Speed
er Passive Units
EIF Auto negotiation Port speed Clock mode
O BTS Security Parameters ] e 000 sl
o =@ Transmission Parameter 2
R
@ Network Settings
9 E1/T1 Mode Selection Ethemet Interface Shaper
QE(NEH’VEl Interface EIF Egress shaper rate (Mbits/s) Ingress rate limiting (Mbits/s)

LIF Settings "

3 2
Packet Abis Security 5
Network Plane
Packet Abis Transport Details

Ethernet OAM
Protocol Settings
SSE Plane Settings

Synchronization

Ethernet Monitoring

Local Management Port

QoS Aware Switching -

Puc. 2.4 Bxnanka Ethernet Interface

Bxknaaka Line Interface Settings moka3ye nanamtyBaHHs Line iHtepdeiicy
(puc. 2.5)

Bxmagka Packet Abis security mo3soisie BcranoButu Firewall mms 6esmexu
nakeTiB (puc. 2.6).

BCF ID:Unknown, 1P:192.168.255.131 - Local Connection - 2G Flexi BTS Site Manager (Flexi Multiradio) Version 19.0 0.0 Build 124

Eile Commissioning BTssw HW Modules Supenision Transmission BTS Cantrol Tests View Help
= F F# @' 2] 2G Flexi BTS Site Manager
A Commissioning
= J Site Specific Information FIGB
PSN:Packet Abis mode Line Interface Seltings
~ J Hardware Configuration
T "] Ethemet ENT11
ﬁ 9 Module Configuration EF1® EF2 O
+ 2 Local Sector Settings EIF3 O Interface in use
Commissioning =3 Antenna Settings o
Wizard E1
@ RET Settings Fi O F2 O
9 FRM EAC Settings IF3 O IF4 O

J Battery Backup Unit

3 Other Passive Units

2 BTS Security Parameters

A ~Q Transmission Parameter

J Network Seftings

9 E1/T1 Mode Selection

2 Ethernet Interface

QLIF Settings ‘:
Packet Abis Security
Network Plang
Packet Abis Transport
Ethernet OAM
Protocol Settings
SSE Plane Settings

Synchronization

Ethernet Monitoring
Local Management Port

QoS Aware Switching

Puc. 2.5 Bxianka Line Interface Settings
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Eile

=
=

ak

r—

1

Commissioning
Wizard

Commissioning

aTssw
(2]

A Commissioning

2 Site Specific Information
=2 Hardware Configuration
2 Module Configuration
J Local Sector Settings
~Q Antenna Settings
2 RET Settings
2 FRM EAC Settings
J Battery Backup Unit
J Other Passive Units

J BTS Security Parameters

~ 2 Transmission Parameter

J Metwork Settings

2 E1T1 Mode Selection

J Ethernet Interface

9 LIF Settings

@ Packet Abis Security
Network Plane
Packet Abis Transport
Ethernet DAM
Protacol Settings
SS8E Plane Seftings
Synchronization

Ethernet Monitoring

Local Management Port

QoS Aware Switching

-

HW Modules

Supenvision

FIGE
P5N:Packet Abis mode

12

Ethernet

EIF1 @ EIF2 Q
EIF3 O

E1

IF1 O IF2 O
IF3 O IF4 ©

Transmission BTS Caontrol

Tests View Help

2G Flexi BTS Site Manager

Packet Abis Security
FireWall

ICMP mode Enabled
~| Enable ICMP redirect

~| Enable packet filtering

=

Puc. 2.6 Bxianka Packet Abis security

V Briamaii Network Plane BUKOHYIOTBCS HaJIAIITyBaHHS TaKi HAJIAIITyBaHHS
Mepexi gk BctaHoBiieHHS [P anpecu BC, macku migmepexi, HalalTyBaHHS
IUTIO31B  KEPYBAHHS/KOPUCTYBaua, TAaKOXK TYT MOXKHA BCTAaHOBHTH PE3EPBHY
koHpiryparito BSC nepioa tpadixy PS\CS mis kopuctyBaua (puc. 2.7).
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Eile Commissioning BTS SW
=2 £ & © )
A Commissioning
— 9 Site Specific Information

HH

Commissioning
Wizard

~@ Hardware Configuration
9 Module Configuration
@ Local Sector Settings
- Antenna Settings
O RET Seftings
O FRM EAC Setiings
 Battery Backup Unit

@ Other Passive Units

2 BTS Security Parameters

~ O Transmission Parameter

@ Network Settings

@ E1/T1 Mode Selection

2 Ethernet Interface

9 LIF Settings

O Packet Abis Security

@Network Plans
Packet Abis Transport
Ethernet OAM
Protocol Settings
SSE Plane Setlings
Synehronization

Ethernet Monitoring

Local Management Port

QoS Aware Switching

HW Wodules

Flas
PSN.
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Supenision

Packet Abis mede

Ethernet
EIF1 @

EIF3 O

EIF2 O

E1
IF1 O

IF3 O

IF2 ©
IF4 O

Transmission

BTS Cantrol Tests

View Help

2G Flexi BTS Site Manager

Network Plane Seitings

BTS IP address:

Subnet mask:

BSC BCSU/BCXU IP address
Management plane gateway IP address

Control/User plane gateway IP address:

Backup BSC Configuration

Network resiliency in Use

User Plane Supervision
~| U-plane PStrafic  Period:

~ U-plane CS traffic Period

10.44.167.42
255.255.255.252
10.44.250.87
10.44.167.41
10.44.167.41

2000 ms

2000 ms

Puc. 2.7 Bknanka Network Plane
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File Commissioning BTS sSwW HW Modules Supervision Transmission BTS Control Tests View Help
Z 4k [ (7] 2G Flexi BTS Site Manager
< Commissioning [2]
= @ Site Specific Information FIGE
e Packet Abis Transport
~ 2 Hardware Configuration —_—
— '3 Etnemet Packet Configuration Shaping and Scheduling
@ WModule Configuration EF1 ® EFr O
+ @ Local Sector Setiings EIF3 0 Abis delay measurement UDP port:  Unknown
Commissioning ~3 Antenna Settings . Maximum transmission unit (MTU): 1500 octets Discover Path MTU
Wizard E1
O RET Settings F1 O F2 0 Use VLAN
< FRW EAC Settings IF3 © IF4 © VLAN ID for management plane
9 Batiery Backup Unit VLAN ID for control and user plane
Q Other Passive Units
2 BTS Security Parameters Backup BSC Configuration
- ~ @ Transmission Parameter
[
J Network Settings
9 E1/T1 Mode Selection
9 EthemetInterface . DNS Server Setings
O LIF Settings i IP address
v N
J Packet Abis Security Primary
Secondary
Q Network Plane
@ Packet Abis Transport DSCP Mapping
Ethemet OAN Traffictype DSCP  VLAN priority
Pratocol Setlings Management plane BE o~
SSE Plane Seftings Control plane EF 8
Synchronization User plane data AF31 4
User plane voice AF41 5
Ethernet Monitoring T nlane o M

Local Management Port

DSCP-Vlan Priority Mapping.
QoS Aware Switching

Puc. 2.8 Bkianka Packet Abis Transport

Bkiaagka Packet Abis Transport me Bkiagka sKa BiANOBigae 3a
HAJAINTYBaHHS TIepeJadi IMaKeTiB, TYyT MOJYKHA HaJAITyBaTH MaKCUMAaJIbHY
KUIBKICTh TIepeaBaeEMUX IOHITIB, BcTaHoBmoBaTH |ID n1o VLAN, HanamToByBaTu
napametpu DNS Tta BincrexxyBatu manyBanus DSCP (puc.2.8).

Bxknaaka Ethernet OAM no3Bosisie poOWTH HaJalTyBaHHS €3C€PHETY Ha
CIIOSIX cepBicy Ta JiHKY (puc. 2.9 ta 2.10)

Brmanka Protocol settings mossossie BctanoBmoBatu moptu s SCTP,

BCTAHOBJIIOBATH Yac JUIsd peTpaHcisaiii Ta nepiox acknowledge taiimepy (puc.
2.11).
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Puc. 2.9 Bknanka Ethernet OAM Service Layer
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Puc. 2.10 Bxiagka Ethernet OAM Link Layer
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Wizard i E1
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O Ethernet Interface

2 LIF Settings
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Q Packet Abis Transport

2 Ethernet QAM
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Protocol Settings
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Puc.2.11 Bkmanka Protocol settings
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Puc. 2.12 Bkiagka SSE plane settings
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Bkmagka SSE plane settings BigmoBimae 3a HamamryBanHs |IP  ampec
JOTIOMIXKHOTO 00J1aTHaHHS cTaHIil (puc.2.12).
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Puc. 2.13 Bkiagka Synchronization
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Puc. 2.14 Briaaka Ethernet monitoring

Bkmagka Synchronization BiamoBizae 3a HajalITyBaHHS CHHXPOHi3aIlii
BXOJIIB Ta BUXO/IiB, BCTAHOBJICHHs Ta HanamryBauas T0P (puc. 2.13).
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Puc. 2.15 Bnaaka Local Management Port

VY Briami Ethernet monitoring mMoskHa BMUKATH (QYHKIIFO BiJCTE)KCHHS
MEpexXi e3epHeT, CIIOCTEePIraTh caMy KapTy Mepexi Ta 1i ctaH (puc. 2.14).

Bnagka Local Management Port Bigmosimae 3a HamamTyBanHs LMP,
BCTAHOBJICHHS IyOIIYHOTO alIMIIIHUKA Ta MacKH miaMepexi (puc. 2.15).
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Puc. 2.16 Bxiragka QoS Aware Settings
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Brmagka QoS Aware Settings Biamosimae 3a HamamTyBaHHS QOS,
MOHITPOHUTKY MaITyBaHHS KiaciB Tpadiky (puc. 2.16).

Bxmagka Ring Protection BigmoBimae 3a HamamTyBaHHS O€3IEKH €3CPHET
KiJIBIISI, HAJTAIITYBAaHHS. MOCTIB Ta KOH(irypariii mopTis (puc. 2.17)

SCF preview - Bkiajgka sika Tokasye ski ¢aitnu ais HajmamTyBaHHs bC
3aJIisIHI Ta JeTajibHy iH(popMallito mpo Hux ( puc. 2.18).
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Puc. 2.17 Briagka Ring Protection
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2.2 JlabopaTopHe 3aBIaHHA

Kopuctyrounch iHCTPYKIEO 110 J0 HajamTyBaHHS cucteMu (puc. 2.1-2.18)
O3HAMOMUTHUCS 3 METOAOM HalamTyBaHHA nepenaui qanux y bC ta camocriiiHo
MIPOBECTH MPOIIEC BiITAAKH.

KoHTposbHi nuTaHHs

1. SIx MoxHa TTPOBECTU HaJAIITyBaHHS 1HTepdeiciB Ezepraet?
2. SIxi i1 BUKOHYIOTHCS JIJIsl HAJIAIITyBaHHS Mepexi ?

3. Jle MokHa BiJICTe)XXyBaTu cTaH Mepexi Ezepuet?

4. latu BuzHauenus QoS, ToP, DHCP,DNS, DSCP.
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3 JlabopaTopna pooota Ne 3

«Be0 inTepdeiic Intracomy»

Mera : oO3HaHOMHUTHCS 3 THM SK BIiJOyBa€TbCA HATAINTYBaHHS
pamioperneitHoi niHii yepe3 BeO inTepdeiic Intracom.

3.1 Teopernuni BizomMocTi

Be6 inTepderic INTRALINK ISR e Be6 intepdeiic kommanii Intracom
telecom, B HamoMy BHUMNAIKy BHKOPHUCTOBYETHCS JUTST  HaJIAIITyBaHHS
pamiopeneitHoi miHii Ta pagiomomyns. J{ns HanmamrTyBaHHS aHTeH € 1Bl IP agpecn
192.168.0.1 — BiamoBijae 3a HaJaITyBaHHS Mepiioi «romoBu» 1 192.168.0.3 —
HAJIAIITYBaHHS JPYTOI.

Takox e iHTepdeiic oKpiM MapaMeTpiB HaJAIITYBaHHS JI03BOJISIE TAKOX
MPOBOJAUTH BIJICTEKEHHSI CTAHy PEJICMHOT JIiH11, IEPEBIPATH CTaH Ta TEMIIEpaTypy
aHTeH 1 oOJaJHaHHS a TaKOoX CIOCTEpIraTd 3a pI3HUMHU 1PHOPMALIHHUMHU
rpadikaMu.

Tak sk meit iHTEepdeiic mpamroe Ha java HEOOXiAHO 10 O Ha MPHCTPOI 3
sikoro OyJie Bi0yBaTHCs HAJAIITYBaHHs OyJia BCTaHOBJICHA Bepcis java 6u30.

o 192.1680.1 * G | Nowex.

192.1680.1

o

€D INTRACOM INTRALINK ISR

[T ELECO M)

Starting Information )

Device Name KIE KIE RTF1 &
Host Name IntralinISR
IP Address 192.168.0.1 Acams
Application Version 2.1.30 100
Chassis 7788514133 FarEns Ta Poww
System Uptime 0:06:27 (Hr:Min:Sec) 10.0

‘goahead —
Powered by WEBSERVER| Sont

Best viewed in J led browser )
Resolution 1024 x 768 Rrrea
Medium text size

Download Java Runtime Environment
Download latest Mozilla Firefox or Internet Explorer

Yo
C
Java Runtime Envir

— . 1352
e & 6°C Cloudy ~ T @ m 7z ox v o []

Puc. 3.1 I'onoBHa cTopiHka

Ha ronosHiii ctopinui (puc.3.1) 3HaXoAUTHCS OCHOBHa i1H(oOpMalis mpo
HayamTyBaHs cucteMu ( BoHa » Starting Information), Tyt 3a3HauaeTchsi Ha3Ba
npuiany, im’s xocry, IP anpeca, Bepcis 113 peneitHoro Moayns Ta WOro maci.
[IpaBopyd cuHE BIKOHIIE SIK€ BIANOBIA€ 3a CTaH peJIeWHO1 JiHII, TMOKa3ye
MOTYXKHICTh TIepeaaBaya, MoTyKHICTh Y JaIbHIN 30H1, pIBEHh OTPUMAHOTO CUTHATY
3arajbHuM 1 B JaJbHIi 30H1, CHIBBIIHOIIEHHS! CUTHAJ/ IyM Ta YaCTOTH MpUiMaya 1
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nepenaBada. Takox TyT MOKHA MOOAYUTH 1HPOPMAITiF0O CTOCOBHO a/IpECH Ta XOCTY
anTeH. YopHe BIKOHIIE 3JiBa BIAMNOBiNae 3a BUOIp BKJIAJOK JJS HaJallITyBaHHS
CHUCTEMH a TaKO€ ii MOHITOPHUHTY.
VY Braaami Network Configuration BitOyBaeThCst HaTAIITYBaHHS MEPEKi:
[Tyuxt General (puc.3.2) gos3oisie BcTaHoBmoBatu IP aapecu peneitHol
JiHIT, MaCKM MEpeXi Ta IUII03Yy, TaKoX J0B30JsATH BUMKaTu KiieHT DHCP 3a
HEOOX1/THICTIO.

a x
192.168.0.1 - O
19216801
General Network Configuration N ®
oot
Locked
IP Address 192.168.0.1 =
L
IP Netmask 255.255 255.0 Transetter
acve
IP Gateway 192.168.0.2 i
100
Ethernet Address 00:01:6d:c1:52:34 frdatsre
RSL
DHCP Client Enabled @ Disabled [EX
FarEndRsL
120 |
Update Rasat o
2550 |
P
R
Woce
=
1
.
Ll - & 6CCouy ~Tmmzaxoe U0 ]

SNMP Configuration am @

wooem
Locked

SNMP Mode Via2w3 v )

Irap Version ® vl Ov2 Tranamitar

Auth Trap Enable Enabled ® Disabled r’;z:y

Read Community public 10.0

Write Community private =

Trap Community public

SNMP Auth Password

SNMP Priv Password

Trap Manager #1 0.0.00

Trap Manager #2 0000

Trap Manager #3 0.0.00

Trap Manager #4 0000

Update Raset
wog & 6°C Cloudy ~ O & W /7 dx ENG

Puc. 3.3 [lynkr SNMP
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[Tyaxt SNMP (puc. 3.3) no3BoJsie npoBoautu HanamtyBanas SNMP, Bu6ip
fioro Bepciit Ta piBHI JOITYCKY.
[Tyuxtu Syslog Server ta Ilomra Hac He IIKaBIATH, MPOTE B ICPIIOMY
MOXHA TIEPEBIPUTH CTaH MAKIIOYCHHS J0 CEepBEpPYy, a B APYroMy HaJallITyBaTh
TIOIITY ISt 3BOPOTHBOTO 3B SI3KY.

e 102.1680.1

192.168.0.
&3
INTRACOM INTRALINK ISR
(T ELEco M)
1 N S .
Ethernet Payload Configuration @
wonEm
Lockaa
STP Status Enabled ® Disabled
Bridge Priority Nomal v e
acmve
Hello Time 1 aa—
Max Age 20 0.0
ol " 5 Fae Enl T Fower
* Forward Delay 15 T
* RsL
s : Port 1 Port 2 [eo |
* Auto-Negotiation Enable ~ Enable v l':f;;ﬂ&ll
* ) 2
= ®un Port Speed v 100 v Sgnainise
* Port Duplex v ] v 2650 |
x Flow Control Dsable v Disable v
nE Restart Auto-Negotiation P
=l Shutdown on Link Failure [ ]
Updale Resel
™ e & °C Cloudy - - EN

Puc. 3.4 ITynxr Ethernet payload

[Tynkr Ethernet payload Ta Ethernet NMS no3Bonisie npoBoaHMTH
HaJIalITyBaHHs MOPTIB Ta cTarycy STP (puc. 3.4, 3.5).

Brmagka QoS configuration Ta TyHKTH B HIM BIONOBIZAIOTH 3a
HanamryBanas QOS, B HamoMy BHIAAKy BCi IMapaMETpH TaM 3alUINalOThCS 10
3aMOBYeHHIO (pHc. 3.6)

o INTRALINK ISR

€9 INTRACOM
K

Ethernet NMS Configuration

Nom @
wooe
LLLLL
® Enabled
STP Stat v
e Disabled B
Bridge Priority Nomal v/ AcTiE
Hello Time 2
Max Age 20
Forward Delay 15
Port 1 Port 2
Auto-Negotiation Enable | Enable  w.
Port Speed & " -
Port Duplex i ~ Ful v
Flow Control nable v Er v
Update Rasat
il = s 6°C Cloudy ~ G & = 7 0x NG ]

Puc.3.5 [Tyt Ethernet NMS
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a 192.1680.1 x - G| Mowcx
192.168.0.1
e
INTRACOM INTRALINK ISR
[T i LECo M)
ary .
QoS Global Configuration am @
Tooem
Lacea
Port Priority Enabled ® Disabled &
802.1Q Tag Priority Enabled ® Disabled Trmaritr
pre
DiffServ Priori Enabled ® Disabled Tapowar
[10.0
Queue Scheduling Policy Weighted Fair Queuing Scheme v/ e
RsL
Update Reset EX)
P EndRSL
[-120
Signattoise
[26.50
Frea e
" iz o

Puc.3.6 Briagka QoS configuration

Brmanka Device Information B co0i Mae MyHKTH SIKi BiJTIOBialOTh 3a
OCHOBHY 1H(oOpMaIio cucTeMu Ta mix’eqHanux npuctpoi. Ilynkr General
MOKa3ye MaclopTHI AaHl MPUCTPOiB, Bepcito 13, Ta gaTy 3amycky cucremu (puc.
3.7). Ilynkr Device Names BiimoBizae 3a KOPHUCTYBAllbKi HAJAINTyBaHHS Ta
MIEPCOHANI3AIlI0 CUCTEMHU, TYT MOXHA BCTAHOBUTH HA3BY MEpEXi, BIACHHUKA, 1M s
XOCTa, BPYYHY BHECTH CEpiMHMM HOMEp MOJeNl, BKa3aTH KOHTAKTHI JaHl Ta
micriepo3TantyBanus oonaananns (puc. 3.8). ITynkr Set Data & Time Bignosizae
3a HAJIAIITYBaHHS JAaTH i yacy, BUOIp 4acoBOTo mosicy Ta 30HH (puc. 3.9).

- o x
1921680
Device Information R
Model Number SDI-INO3AITIO0N
Chassis 7788514133
Application Version 2130
Date 20-10-2022
Time 13:45:42
CRl - & 6°C Cloudy - = B

Puc. 3.7 Bknanka Device Information, myuakr General

36



ewy 8.0.1 = * & Nowex o~
€P INTRACOM INTRALINK ISR

Device Names o
MODEM
Lockea
Device Name KIE KIE RTF1
Host Name IntralinkISR Trnamar
Model Number SDI-INO3A1TJO001 S
Owner
Contact
Description _unspecified_ R
Locs VYS KRB 8.0
Far EndRSL
ETTH |
Update Reset Signainiise
e
RaFreq
Wode

s
Remte Host  RTF2

- e Coudy ~ O & =
o x
http: cgi-bin/index.cgi - & | Nowex. D~
192.168.0.1
€D INTRACOM INTRALINK ISR
[T i LicoM]
Set Date & Time am @
Lacea
SNTP Server Enable Ensbled @ Disabled
SNTP Server Address 0000 Trnamttr
Timezone (eg. GMT 8.0 CA) 000 T
10.0
Date Format European v For v e P
[10.0
Date 20-10-2022 =
Time 13:46:19 8.0
View World time zone list LI
120
_ s
Update Reset 25.50
TP
fotind
Date Formats Help : US (e.g. 09-23-2004)
European (e.g. 23-09-2004) O
Generic (e.g. 23-Sep-2004) e e

Rerole Host FIFZ

udy A G

Puc. 3.9 Ilynkr Set Data & Time
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5 192.1680.1

[TyHkT

192,166.0.1.

€ INTRACOM
K L EC O M)

CEr T ey |

INTRALINK ISR

Serial Number Information

Serial

& Nowmex

m @
wontw
Locked
Part Number | Revision Serial Number )
Cantroller Card OEM 4501-1002 [ 776851617 | E
Master 10 Card OEM 4101-1001 0C 7748512705 acmve
Power Supply Lower OEM| 4800-1005 12 7788510343 ‘;;”‘"
Modem Card East OEM__|_4900-1204 05 CF08367694 ——
Chassis OEM 4200-1003 03 7788514133 s
ODU East NA NA 060909004983 =
IF Card East 43501205 09 CF08323532 a0 |
Far Enc R
1z0 |
Sinaimioise
2550

Puc.3.10 ITynxkt Serial Number Information

Number

Information mokaszye Ttabmuir0 3 CcepiiHUMHU
HOMepaMu niepuepiiHUX TPUCTPOIB MIAKIIOYCHUX 10 pamiomoayss (puc.3.10).

- a x
e 192.1680.1 Vi Tomck., jol
@ 19216801
INTRACOM INTRALINK ISR
(T iLEco M|
Reprogramming @
woDEM
Tmage Bankl Bak2 | s
KERNEL @031 D031 &
APPLICATION O 2.1.30 ®2.1.30 v
CONTROLLER FPGA 0 4501 v7 I 4501 v7 Tx Power
MASTER [0 FPGA J4101_STD_08D [® 4101_STD_08D 10.0
- = "3 Fartna 1xpovar
ODU = 11-2.1.30 : 11-2.1.30 10.0
MODES ) IN-4e @ IN-31a -
CHANNELS @ CN-1 O CN-1 80 |
ODU EAST FIRMWARE @ 0168 O NA FarEnd RSL
BOOTLOADER 1.3.1 NA 120 [
MODEM EAST FIRMWARE 5-2.0.15 NA Sinaitioise
2550 |
Toggle
D
c
LRl - & 5C Coudy ~ D @ = 7 dx NG JHE"Z‘,:.‘.,:_ (]

Puc. 3.11 Briaaka Maintenance/ Reprogramming

Bxknaaka Maintenance MicTUTh MiCTUTB B COO1 MyHKTH:

Reprogramming — moka3sye CHHMCOK aKTHBHHX 1 IMACHBHUX IPHUCTPOIB B
cucremi (puc. 3.11)

Add user/Delete user no3Boisie 101aBaTH 00 BUIAISTH KOPUCTYBAUIB.

Event Log moka3ye cnucok BiJBiyBadiB Ta BHECEHHMX 3MiH JI0 CHUCTEMH

(puc. 3.12)
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INTRALINK ISR

Event Log

Description Time Locked

WEB: integrator
WEB: rator

E S TR SR

u
L L2

15-06-2021 08:31:42 Signaltiniss

@ 65°C Cloudy G @ m i dx NG

Puc. 3.12 Bkiagka Maintenance / Event Log

[Tynktr Reboot nosBosise mepe3aBaHTaXyBaTH TOW YH IHIIMKA MPHUCTPIH Y
cuctemi (puc. 13.3).

©

a‘ 2 ] 192.1680.1, - G || Nowex.
€P INTRACOM INTRALINK ISR

I KIE KIE RTF1

System Reboot

® Controller Card
mu
Framer
Select Device East ODU
East Modem
West ODU
West Modem

Reboot

Attention: Ethernet payload may be briefly interrupted during
reboot when STP is enabled

-
[}

*
*
*
*
Mai
*
*
*
*
Rel

*

woog & 6°C Cloudy ~ O @ = 7 dx ENG

Puc. 3.13 [lyukt Reboot

=

20102022

Brmaaka Link configuration moka3ye siki  koHbirypamii 3’€IXHaHHS
BUKOpHCTOBYIOThCs. [lyHkT authorization key mo3Bosisie 3a jomomMororo mapodis
3pobuTH 3axuiieHuM THI 3’enHaHHs (puc. 3.14), mynkt Summary configuration
JEMOHCTpy€E KOHQIrypalilo 3’€IHAHHS sIKa BCTAHOBJIEHA HAa JAHWA MOMEHT,
TIOKa3ye€e THIT MOJYJIAIIIT, onepariiau pexuM i T.1 (puc. 3.15)
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18216801 * G Nowcx.

€ INTRACOM INTRALINK ISR

Authorization Key

Aam @
MODEM
Lacwea
Auth Key
Tranamter
Az
TxPower
Update Reset [10.0
Farna a owar
[10.0
RsL
Authorized Features EX |
FarEndRSL
EFX
1+1 Protection Signaifisise
East-West 25.50
East-East
Spiral Search ot =
ODU Loopback
ODU Enable/Disable [ —
Manual Frequency Eniry [P Py

[P ——
Remcte P 19218803
Remote Host  RTF2

Cloudy ~ (& & m

Puc. 3.14 Briaaxka Link configuration / authorization key

18216801 * G Nowcx.

L&) INTRACOM INTRALINK ISR

Summary of Configurations

@
MODEM
Locked
ODU Operational Mode Standard Mode
IDU Operational Mode SE1-18Eth-28MHz aratr
acve
. TxPowsr
Radio Link [10.0
Modulation QPSK Far End T Powas
[10.0
- RSL
EUTI 30 (|
Mode El Far End RSL.
Max Active Channels 8 [-12.0
Signaimioise
Ethernet 550 [
Datarate 18.0 Mbps
e o~
RxFreg provertons
ODU
ODU Selection HT fese sesm——"
Tx Frequency/Channel 19452.5 MHz o B

Localiest  hisalnkiSR
Rx Frequency/Channel 18442.5 MHz Remste P 16216303
Remote Host  RTF2

Cloudy ~ (& & m

Puc. 3.15 ITynxT Summary configuration
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o a 192.168.0.1 - & || nowex. O~
€ INTRACOM INTRALINK ISR

192.168.0.1

B ke K RTFL T .
B ODU Factory Settings 1
East West R
Lockaa
TX Center Frequency 19549 NA e
RX Center Frequency 18539 NA Acve
TxPowsr
Bandwidth 300 NA fioo
Band Modulation 14 NA O
Identification 973406 NA [t0.0
Serial Number 060909004985 NA RSl
[eo [
Far EndRst
120 |
Signaitiise
2550 |
e ez
Rrren Tosiz s
[P —
LiP tszisser
Locaitest  wamintia
Reh® 19216203
Rometeost FTF2
= = 3 1403
w F<) @ 6°C Coudy ~ O @ W0 7 dx ENG 0o, J

Puc. 3.16 ITynkr ODU Factory settings

[Tyaxkr ODU Factory settings nemonctpye HamamtyBanas ODU o
3amoBuyBaHHaM (Puc. 3.16).

Brmagka Radio Link — Bxmagka B sKiii poONSTBCS HaNAIITyBaHHS
panmiopeneiinoro 3B’s3ky Hamoi cucremu. Ilynkr APC Config. mosBosisie
YBIMKHYTH a00 BUMKHYTH PEXUM aJalTUBHOTO KOHTPOJIIO TMOTY>KHOCTI, KM B
ABTOMaTUYHOMY PEXHMI1 MOKE€ HAJIAIITOBYBAaTH MapamMeTpH pagiopeserHol JiHiT
i1 3aBYaCHO 3aj1aHi 3HaYeHHs napameTtpis (puc. 3.17).

- o %
0 1921680, + & | Nonex o~
S 19216801
£
€ INTRACOM INTRALINK ISR
(T i LECOM]
. APC Configuration ——r
waoem
Lockes
Adaptive Power Control ® Disabled O Enabled A
RSL Low Threshold 780 dBm i
RSL High Threshold 750 dBm i
RSL Maximum Threshold -10.0 dBm [1o.0
CER Threshold 0.000010 g
TxPower Maximum 210 dBm el
TxPower Minimum 6.0 dBm 0 |
Far EnaRsL
. A
Step Size .,]v 120 |
Update Far End Thresholds Enabled ® Disabled signainioise
2650 |
Update Reset Pt weasie
[ —
=Ty s
Locatest i
PP 18218803
Rarse st T2
- e & 5°CCoudy ~ O @ m 7 dx mg Mo [

Puc. 3.17 Briaaka Radio Link / APC Config
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o 2 192.168.0.1 » & || Nowex. Je i

192.168.0.1

€ INTRACOM INTRALINK ISR

8 KIE KIE RTFL . .
Link Configuration 1
MODEM
) ) Locked
ODU Operational Mode Standard Mode v
Tranamase
AcTIVE
TxPower
Next >> [10.0
FarEns TP
[10.0
RaL
Note: 0 |
All pages in this wizard will not show the current values of the system EaEad s
For current values refer to the configuration summary page 120 |
Signaitioise
2550 |
TuFrg T
Rxfrea et
uode  eEvisen s
Lcap 1216801
Locaivost  mainkSa
Renste® 19216803
Ramse Host  RTF2
= R 3 1405
w 6°C Cloudy ~ O 7 dx ENG
e s 6°C Cloudy O @ W 7 X NG o0, ]

Puc. 3.18 Bubip onepartiiinoro pexxumy ODU

3 mynkty Link Configuration moumHaeThcsi pydHe HaJAIITyBaHHS Pajio
peneitHoi minii. Ha Puc. 3.18 mokazano BuOip omepariiinoro pexxumy ODU.
Hactynuum mynkToMm ige Bubip oneparniiinoro pexxumy IDU (puc. 3.19). B ODU
Configuration  (puc. 3.20) MoxHa BHOpaTH Ti THI, I[MOYATKOBY IOTYXHICTh
nepeaadi, CEPeIHI0 MOTYKHICTh Ta MOKJIUBICTh OHOBUTH TapaMeTPU MOTY>KHOCTI
B1JIIAJIEHO.

q: 2 192.168.0.1 &\ -
INTRALINK ISR

Link Configuration

T )
MODEM
. Locked
IDU Operational Mode BEth - TMHz v &
Tranamtor
AcTve
<< Back Next >> T Power
[10.0
Far End T P
[10.0
RsL
lso [
Far EnaRSL
120 ]
Signaiticise

2650 ||

g 150525 M
RxFreg 184428 b

tode EE1- 1880 200z

Local P 16801
Localtiest  birainkiSA
Remete P 18218803
Remete Host  RTFZ

v = 5 12:05
w f< & 5°C Cloudy ~ O @ m 7 dx ENG (o]

Puc. 3.19 Bu6ip onepariitnoro pexxumy IDU
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o a 192.168.0.1 - & || nowex. O~
€ INTRACOM INTRALINK ISR

192.168.0.1

ODU Configuration T
MODEM
) Lockaa
Type HT v
Frananeae
150 AcTve
140 A Tapomar
130 [10.0
12.0 P Eng Tx Powss
Start Tx Power 10 [io.0
RsL
a0
8.0 0 |
70 w Far End RSL
6.0 [1z0 |
Signaitiise
Tx Power 10.0 dBm 25.50
Update Remote TX Power ot R
I << Back I Next >> Wnde BE1-18Em-28MMz
LiP tszisser
Locaitest  wamintia

192.168.0.3
Rmete Host  RTF2

Ll & 6°C Coudy ~ O & W 7 dx ENG __

Puc. 3.20 ODU Configuration

Brmagka ODU Chanel Selection (puc. 3.21) mo3Boiisie BpydHy 3ajJaBaTu
Y4acTOTy KaHaly, TpeOa MPUHHATH O yBaru 10 OKPIM YacTOTHOTO JAiara3oHy, €
KOHKPETHO poOoya yacroTa, Juisl mepuioi «roioBu» 194525 MI'n, nns npyroi
18442,5 MTI'n.

@ nreacom INTRALINK ISR

[T fLecom]

e KiE RTFL > 2
re ODU Channel Selection e
ooEM
Locted
O Manual Frequency Entry
Tranamtac
Frequency/Channel Number (194525 S
Min: 19425 MHz 10.0
Max: 19672.5 MHz o T v
Spacing: 1010 MHz 10.0
ReL
80 |
<< Back Next >> Far EndRSL
20 ff
signainiaise
e n

2550 |

tose ee1-1eem 28Uz

Locap 18216801
Localbest  hirainkiSR
Remots® 19216303

- = 5 1406
W e @ 6°C Coudy ~ O @ m 7 dx NG 0000, [

Puc. 3.21 Bxinagka ODU Chanel Selection
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o\‘i: 168.0.1 e v \'fr Nowcx. },/ .
[€P INTRACOM INTRALINK ISR

[T ELECO M)

B ke e

* H Summary of Configurations @
m¥a
MODEM
Locked
ODU Operational Mode Standard Mode
IDU Operational Mode 8Eth - 7MHz RS
o
TxPower
Radio Link 10.0
Modulation QPSK v T P
10.0
e RSL
Ethernet Y |
Datarate 8.0 Mbps Far EndRSL
EFY N |
ODU Signaitioise
HL 0
ODU Selection HT 26500
Frequency/Channel 19452.5 MHz I
<<Redo Update Al (it
[P
cup  tmieter
Locatkest  wiainisSR
RemeP 15216803
Rometeiow RTF2
e . 14:0¢
- e & 6°C Cloudy ~ O @ w0 /7 dx ENG s, 53]

20102022

Puc. 3.22 Briragka Summary of Configuration

Brmagka Summary of Configuration ( puc. 3.22) me BkjIajaka sika Mokasye
BC1 BUOpaHi HaMU HaJallITYBaHHS Ha MOMEPEIHI MyHKTH Ta 03BOJISIE OHOBUTH JaH1
B cuctemi ( kHomnka update all), abo ckacyBaru HanamtyBanHs (redo).

Bxknaaka Data link ta mynktu B Hili (puc. 3.23) 103BOJISE BiACTEKYBATH
ctaH i mapamerpu moptis E1/T1.

- o X
o 192.168.0.1 » & | Nonex. fo
2 19216801
e
INTRACOM INTRALINK ISR
i LECO M)
E1/T1 Configurations ~
= A @
[Physicall . : Apply MODEM
Channel Current Settings Setting: Locted
Encoding HDB3 ]
Tx Data Normal ==
Mz | Loopback Normal ; TaPowsr
LOS Action AIS [10.0
LOS/AIS Detection G.775 FI1I:0r feew
Build Out 120 Ohm =
Encoding HDB3 [eo |
Tx Data Normal FarEndRst
ViAy | Loopback Normal F10
4 " signainiaise
LOS Action ALS g0 I
LOS/AIS Detection G.775
Build Out 120 Ohm e e —
Rxiron e
Encoding HDB3
Tx Data Normal
[P —
Loopback Normal
MA3 P 12801
LOS Action AlS [rm A ——
LOS/AIS Detection G.775 e e
Build Out 120 Ohm
Encoding HDB3
Tx Data Normal
Mag | Loopback Normal
: LOS Action ALS
LOS/AIS Detection G.775
Build Out 120 Ohm
Encoding HDB3
Tx Data Normal v
— - & 1407
K o @ 6°C Coudy ~ O @ W0 7 dx NG o000, (o]

Puc. 3.23 Bknanka Data link / E1/T1 Ports
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o a 192.168.0.1 - & | Nouex. O-
€ INTRACOM INTRALINK ISR

192.168.0.1

Active Alarms

)
MODEM
Description Set Time Locked
Ethernet Payload Port 2 Disconnect 20-10-2022 13:32:28
TI1E1 Master 10 1 Disconnect 20-10-2022 13:32:22 Trangmetgr
TIE! Master IO 2 Disconnect 20-10-2022 13 r‘;’:fw
TIEI Master 10 3 Disconnect 20-10-2022 13:32:23 fio.0
TIEI Master 10 4 Disconnect 20-10-2022 13:32:24 ST
TIEI Master 10 5 Disconnect 20-10-2022 13 [10.0
TIEI Master 10 6 Disconnect 20-10-2022 13:32:25 RsL
TIE! Master I0 7 Disconnect 20-10-2022 13:32:26 0 |
TIEI Master 10 8 Disconnect 20-10-2022 13:32:26 Far EndRSL
Remote Fault East 30-10-2022 13:33.08 Hio
Signaitiaise
2550 |
g ez
Rxfreg ot
uode  eevisenmm

LocaslP 1820680
Locaitiost  birainkiSa
Remcie® 19216803
Rmete Host  RTF2

14:08

L] e b 6°C Cloudy ~ O @ m 7 dx NG

Puc. 3.24 Bxunaaka Data link

Brmaaka Alarms Ta i myHKTH J0O3BOJISIIOTH BiJICTEXKYBAaTH TOMWJIKH Ta
«TPHUBOTHM» SIKI BiIOYBatOThCs B mpolieci podotu cuctemu. [Tynkr Active Alarms
(puc. 3.24) mokasye TaOJUIIO 3 aKTUBHUMH TTOMIJIKAMU YA «TPUBOTAME», ITYHKT
Alarm Configuration ( puc. 3.25-3.27) nmoka3ye koH}Irypailito i cTaH MOMHUIIOK /
«TPUBOT», YEPBOHUM IO3HAYAIOTHCSA AKTHUBHI MOMMJIKH. B 1iii Tabmuii Takox
MOXHa BIJICTEXKYBaTH pIBEHb BIUIMBY Ha CHCTEMY, BIAMIYaTH TIOMHJIKH Ta
HAJICHJIATH KOAH MOMUJIOK J0 CIOYKOM HMiATPUMKH 3a HeoOximuicTio. [Tynkt Alarm
History ( puc. 3.28) moka3ye TaOJIHUIIIO 3 ICTOPI€0 MOMHUIIOK 33 YaC aKTHBHHX CECIi.

0‘ 2 192.168.0.1 * & | Nowex. Jo b
€ INTRACOM INTRALINK ISR

: Alarm Configuration A —
* Description Mask|Email[ Severity [AL1[AL2[AL3[AL4 —
i "" Modem Fault Lower CRITICAL =
* Modem Comm Failure Lower CRITICAL
* Modem Card Removed Lower MAJOR Tranamee
* Modem Card Installed Lower INFO —
* * Modem Unlock Lower ] [ CRITICAL O [10.0
* RSL Low Lower ] MAJOR [ Fa Endl T Powar
=@ Synthesizer Unlock Lower ] CRITICAL I [100
x SNR Low Lower ] MAJOR RsL
* Modem Card Removed Upper MAJOR 0 |
=@ Modem Card Installed Upper INFO Ir:f;dRSLT
ODU Fault Lower CRITICAL 'SI‘]“‘]IMSE
ODU Comm Failure Lower CRITICAL w50 |
Protection Switch 1] L MAJOR
Receive Protection Switch 1|0 MAJOR O TFreg F——
Fan Failure 1 | O |masor Feckreq Tz s
Controller Card Fault ] | O [cramcan
Low Battery Voltage INFO vode eestenoum:
Power Supply Fault Lower CRITICAL e im0
Power Supply Card Removed MATOR e
Lower Ramse Host  RTF2
5;;‘ erl Supply Card Removed AUOR
Ethernet Payload Port |
[Disconnect ¥ CRITICAL
rnet Payload Port 2
bt P
FPGA Programming Failure CRITICAL
Master 10 Card Removed 1| [ CRITICAL
Mini IO Card Removed ] CRITICAL
- INFO v

eec 1 5 = . 1409
@ 6°C Cloudy ~ O @ w0 7 dx N6 0o, [
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o 2 htpy//192.1680.1

192.168.0.1

€ INTRACOM
[ 7 i € 0 M ]

o
-

e 192.168.0.1

192.168.0.1

RACOM
i €0 M

»
L
%% 5 %%

Puc. 3.25 ITyukt Alarm Configuration cr.1

INTRALINK ISR

Expansion 10 Card Installed INFO
SDIDU Power-Up INFO
SDIDU Re-boot INFO
NTP Update INFO
T1E1 Master IO 1 Disconnect CRITICAL
T1EI Master 10 2 Disconnect CRITICAL
El Mz 10 3 Disconnect CRITICAL
El Master 10 4 Disconnect CRITICAL
T1E1 Master IO 5 Disconnect CRITICAL
TI1EI Master IO 6 Disconnect CRITICAL
10 7 Disconnect CRITICAL
10 8 Disconnect CRITICAL
T1E1 Master IO 9 Disconnect CRITICAL
T1EI Master IO 10 Disconnect CRITICAL
T1EI Master IO 11 Disconnect CRITICAL
T1EI Master IO 12 Disconnect CRITICAL
TI1EI Master 10 13 Disconnect CRITICAL.
TILE1 Master 10 14 Disconnect CRITICAL
T1EI Master IO 15 Disconnect CRITICAL
TLE1 Master I0 16 Disconnect CRITICAL
T1E1 Master IO Test Mode INFO
Link Fault CRITICAL
Remote Fault East INFO
Remote Fault West INFO
External Alarm 1 INFO
External Alarm 2 INFO
External Alarm 3 INFO
External Alarm 4 INFO
Remote DU Alarm MAJOR
Remote [DU External Alarm 1 INFO
Remote [D) ernal Alarm
Remote IDU External Alarm 3

Mowex.

s 6°C Cloudy

Puc. 3.26 [TynxT Alarm Configuration cr. 2

INTRALINK ISR

* [Remote Fault East

Remote Fault West

External Alarm 1

External Alarm 2

External Alarm 3

External Alarm 4

Remote [DU Alarm

Remote DU External Alarm 1

Remote [DU External Alarm 2

Remote IDU External Alarm 3

Remote IDU External Alarm 4

BERT/LB/CW Test Mode

East ATPC Tx at Max Power

West ATPC Tx at Max Power

SDIDU Temperature Out Of

RL]EE MAJOR
ODU East Temperature Out Of

Range P MAJOR
Link Reconfigured INFO
East PDH Protection Switch CRITICAL
West PDH Protection Switch CRITICAL
ODU Mode Not Authorized CRITICAL
IDU Mode Not Authorized CRITICAL
FPGA Mismatch CRITICAL
Adaptive Modulation Lower CRITICAL
Application and ODU Img CRITICAL

Mismatch

| Cnack Al Mask
Check All Mail

["Update |

Uncheck All Mask

Uncheck All Mail

[ Reset

-G

Mowex.

s 6°C Cloudy

Puc. 3.27 ITyukt Alarm Configuration cr. 3
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Ao @

MODEM
Lockea

o

AcTIVE

TaPawer
[10.0
-
[10.0

RsL
[eo [
Far EndRSL

110

Signalialse

TaFrog 184720 Wb
RecFrag 18442 5 Mie

sse eE1-188m 200tz

LocaslP 1820680

Locaitiost  birainkiSa
192.168.0.3

Rmete Host  RTF2

a

Aam @

MODEM
Locked

Tranamtor
AcTve
TxPowsr
[10.0
Far End T P
[10.0
RsL
lso [
Far EnaRsL
=T |
Signaiticise

2650 ||

g 150525 M
RxFreg 184428 b

tode EE1- 1880 200z

Loeslp 15206801
Localtiest  birainkiSA
Remete P 18218803
Remete Host  RTFZ

14:10

~ O w7

ENG




o 192.168.0.1 - & | Nouex. O-
€ INTRACOM INTRALINK ISR

i & 0 M
Alarm History ~ —

Description Status Time —
Fan 2 Failure Reset Locked
Fan 2 Failure Set
Ethernet Payload Port | Disconnect Reset Tranamarer
Ethernet Payload Port | Disconnect Set —
Ethernet Payload Port | Disconnect Reset [10.0
Remote Fault East Set 20-10-2022 R
Fan 2 Failure Reset | 20-10-2022 13:33: [10.0
Link Fault Reset RSL
ODU Commun Failure Lower Resel [eo [
ODU Comum Failure Lower Set Far EndRSL
Fan 2 Failure Set Hio
Ethernet Payload Port 2 Disconnect Set ol ok
Ethernet Payload Port | Disconnect Set 50|
Link Fault Set
TIE] Master 10 8 Disconnect Set ot R
TIE1 Master IO 7 Disconnect Set
TI1E1 Master 10 6 Disconnect Set 20-10-2022 E e e
T1E1 Master 10 5 Disconnect Set 20-10-2022 13:32:25 — Ty
TIEI Master 10 4 Disconnect Set 20-10-2022 1 Locaiost  mimintSa
TIEI Master I0 3 Disconnect Set 20-10-2 e
TIEI Master IO 2 Disconnect Set 20-10:
T1E1 Master 10 1 Disconnect Set 20-10-
SDIDU Power-Up Reset | 20-10-2022 13:32:00
SDIDU Power-Up Set 20-10-2022 13:32:
Ethernet Payload Port 1 Disconnect Reset
Ethernet Payload Port | Disconnect Set
Ethernet Payload Port | Disconnect Reset
Remote Fault East Set
Link Fault Reset
Ethernet Payload Port 2 Disconnect Set 04-10-20 28 v
Ethernet Pavload Port 1 Disconnect Set 04-10-2022 13:44:27

Ll - & 6°C Coudy ~ O @ m 7ax g 0

20.10.2022

Puc. 3.28 ITynkt Alarm History

[Tynkr Alarm Threshold (puc. 3.29) mo3Bomsic BCTaHOBIIOBATH 3HAYCHHS
napameTpiB TeMIlepaTyp, PIBHIB CUTHAIY MPHU JOCATaHHI SKUX OYIyTh BUJIaBaTHCS
iHauKanii «rpuBory». Brmaaka Graph Ta myHKTH B Hiil TO3BOJSATH HPOBOJIUTH
MOHITOpUHT rpadikiB podotu cucremu (puc. 3.30 — 3.35). I'padik RSL mokazye
piBeHb otpumanoro curHainy (puc. 3.30), rpadik Ha Puc. 3.31 mnokasye
CHIBBIIHOLIEHHSI pIBHIB cuUrHai/mym, rpadik TX POwWer moka3ye piBeHb
MOTYKHOCTI TIepeiaBaya BiJl iioro vacy poootu (puc. 3.32).

INTRALINK ISR

Alarm Threshold =
Wooem
Cocems
RSL Alarm Threshold 900 dBm
SNR Threshold 70 4B Tiararser
Max SDIDU Temperature 750 Celsius —_—
Min SDIDU Temperature 100 Celsius 10.0
Max ODU Temperature 60.0 C "‘;';“”‘"'
Min ODU Temperature 10.0 Celsius ReL
0 |
External Alarm1 Signal Level ® Active Low O Active High 'TT:M]'
External Alarm2 Signal Level ® Active Low O Active High —
External Alarm3 Signal Level ® Active Low O Active High 2550 |
External Alarmd Signal Level ® Active Low () Active High
e ez
Update Reset ReFroq 425

JP1L oo m..

" Q O
~[gJ
P14 ONO
1S 0 O

Puc. 3.29 ITyukt Alarm Threshold
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2 19216801 L]

INTRALINK ISR

RSL Graph

* r -50
- Link Configura

% Authorization

+% Configuration Summary -70

12:57 13:87
Wiew graph for last Hour(s)

X (Horizontal) Axis - Time in Hours
Y (Vertical) Axis - RSL in dB

Puc. 3.30 I'padix RSL

192.168.0.1

INTRALINK ISR

Signal/Noise Ratio Graph

12:59 13:58
Hour(s)

View graph for last

X (Horizontal) Axis - Time in Hours
Y (Vertical) Axis - Signal/Noise Ratio in dB

Puc. 3.31 CriBBiAHOILIEHHS PiBHIB CUTHAJ/IITYM
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e € http://192.168.0.1/cgi-bin/index.cg

& 192.168.01

INTRALINK ISR

Tx Power Graph

1300 1400

View graph for last Hour(s)

X (Horizontal) Axis - Time in Hours
Y (Vertical) Axis - Tx Power in dB

Puc. 3.32 rpadix Tx Power

I'padix RF Link Performance moka3ye ctan 3B’s13ky pamiomninii ( puc. 3.33),
Castellation Display BuBOAMTH 300pa)KCHHS CHTHAJIBHOTO Cy3ip’st B Mporeci
po6otu cuctemu ( puc. 3.34). I'padix Temnepatypu ( puc. 3.35) mokasye 3HaYCHHS
temriepatypu SDIDU ta ODU 3a yac po6otu.

ttp://192.168.0.1/cgi-bin/index.cg

INTRALINK ISR

RF Link Performance Graph
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View graph for last days) X =53 Yi=2 Y2=0

X (Horizontal) Axis - Interval (15 Min) Count
Y1 (Vertical) Axis - ESR, SESR, BBER
Y2 (Vertical) Axis - ES, SES, BBE, UAS Logio Count

Puc. 3.33 RF Link Performance
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INTRALINK ISR

Temperature Graph
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Puc. 3.35 I'padik Temneparypu
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G & http://192.168.0.1/cgi-bin/index.cg

2 192.168.0.1

INTRALINK ISR

Data Switch Statistics

Statistics Port1 | Port2 CPU Radio
Link
STP Status Forwarding| Offline N/A  |Forwarding
IPort Speed 100 Offline 100 18
: ;pt“:u‘_:rzr"ji”' on [Port Duplex Full Offline Full Full
* L"mk Configuration [Flow Control Disabled Oftline Disabled | Disabled
% ODU Po [Rx Bytes 161408 0 0 0
[Rx Bytes/sec 77 0 0 0
[Tx Bytes 0 0 0 161408
Tx Bytes/sec 0 0 0 77
[Rx Frames 2522 0 0 0
[Rx Frames/sec 1 0 0 0
[Ix Frames 0 0 0 2522
[Tx Frames/sec 0 0 0 1
[Exrrors 0 0 0 0
[Exrors/sec 0 0 0 0
(Collisions 0 0 0 0
(Collisions/sec 0 0 0 0

Clear

rformance

Puc. 3.36 Data Switch Statistics

Bxmagka Data Switch Statistics mo3Bossie crocTepiraTd 3a CTaHOM IIOPTIB,
nporecopy Ta pamiomnii g Data Switch (puc. 3.36), Briaamka NMS Switch
Statistics m03BoJIsIe crIOCTEpiraTH 3a CTAHOM MOPTIB, MPOIECOPY Ta PAMIOMIHIT s
NMS Switch (puc. 3.37)

e & hitp://192.168.0.1/cai-bin,

& 192.168.0.1

INTRALINK ISR

NMS Switch Statistics

HSlatistics Port 1 Port 2 CPU Raldm
Link
STP Status Offline Offline N/A Forwarding
[Port Speed Offline Offline 100 0.5
[Port Duplex Offline Offline Full Full
% Link Configuration [Flow Control Offline Offline Disabled | Disabled
* Power [Rx Bytes 0 0 1012255 | 448071
% oDu ¢ Rx Bytes/sec 0 0 1020 355
B L“ Configuration Tx Bytes 0 0 456913 | 796737
" % E1/T1 Channel Map Tx Bytes/sec 0 0 376 877
[Rx Frames 0 0 5699 4454
[Rx Frames/sec 0 0 4 3
Tx Frames 0 0 4454 2538
Tx Frames/sec 0 0 3 2
[Errors 0 0 0 0
[Errors/sec 0 0 0 0
(Collisions 0 0 0 0
(Collisions/sec 0 0 0 0

Clear

% RF Link Performance

Puc. 3.37 NMS Switch Statistics
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3.2 JlaGopaTopHe 3aB1aHHA
JIUBJISIYMCH HA TE SIK B TEOPETUYHIN YaCcTHHI B1IOYBaIMCS HATAIITYBaHHS
penerHoi JiHIi BUKOHYEMO HACTYITHI MTyHKTH.

1.  BuOupaemMo myHKTH aHAJOTIYHO TUM II0 BUOpaHi Ha Puc. 3.2-
3.6.

2. Y nynkti Device NameS BHOCMMO Ha3BHM MOJYJIB, MOXHA
3JIUIITUTH TI0 3aMOBYYBaHHIO, MOYKHA JI0JIaTH OTIHC.

3. Bcranosmtoemo gaty 1 yac, BUOMpaeMoO HEOOXITHUM YacOBUM
nosic.

4, Bumnkaemo ABToMaTuyHUI KOHTPOJIb TOTY>XHOCTI APC

5. Jlns  HaymamtyBaHHS peyiedHoi JIHIT chaigyeMo  iHopmarlrii

BKazaHii Ha Puc. 3.18-3.22,3BepTaeMo yBary Ha Te, M0 YacTOTH OakaHO
BKa3yBaTH Ti sIKI BKa3aH1 HA CKPIHILIOTI, Y BIKHI MOHITOPUHTY (CHHE BIKOHIIE

paBopyY).
6. 3anmBaeMoO OHOBJICHI MAPAMETPU B CUCTEMY UEPE3 MOJIEM.
7. CrnocrepiraeMo HasBHICTh THUX YM 1HIIMX MOMUJIOK Ta Tpadiku

poboyoro crany.
KonTpoabHi nMTaHHA

1.  Sxi ocHoBHi pynkiii BeO iHTepdeiicy INTRALINK ISR?

2. 3a mo BignmoBimaroTh BkIaaku Network Configuration, Link
Configuration, Radio Link Graphs?

3. SIKi HANAIITYBaHHS JO3BOJISIE IIPOBOANUTH BKIagka Alarms?
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Cnuncok pekomeHa0BaHOoI niTepaTtypu

1. EJNeKTpoHHUN KOHCIIEKT JICKIIH 10 MOOUIbHOMY 3B’sI3Ky Impodecopa

Kamoxnoro O.41.: Bnor npodecopa Kamroxuaoro O.51.: bakamaspam (oleksa-
site.blogspot.com)

2. Texniuna nokymenraitis o moayisim FXEB i NSMC
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https://oleksa-site.blogspot.com/p/blog-page_27.html
https://oleksa-site.blogspot.com/p/blog-page_27.html

