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® APl AirTune EMS
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* TPC/DCA
® Load Balance
® AirTune
. AirTune
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® AirTune
® AirTune
® AirTune
AirTune

Enterprise&High-Density Wi-Fi  AirTune, Radio Resource Management (RRM).

Radio Resource Management . AirTune , ,

® Dynamic Channel Assignment (DCA)- ;
® Transmit Power Control (TPC) - ", ;
® Load Balancing - . s ,

"
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TPC/DCA (Action Frame) ot )

802.11k, ,

@ 802.11k

( DCA+TPC):



BbICOKMIA YpOBEHb UHTEPhEPEHLLUK CHW)KeHHbIW ypoBeHb UHTepdepeHLum

A0 ONTUMKU33LUK nocne onTMMmmU3laLnum
@ 1channel
6 Channel
((un\
@ 11 channel
__.,f"': y
'k"_' @ " Airtune Server
AirTune.
"licence.xml"

® /usr/lib/eltex-ems/conf/licence/
® /etc/eltex-airtune/

EMS AirTune : "service eltex-ems restart', "service eltex-airtune restart'.

(‘D /

GUIEMS ->, Jusr/lib/eltex-ems/conf/licence/licence.xml

Number Group Devices Restriction U._se :
devices

1 AIRTUMNE AIRTUNE 200 13

lusrl/lib/eltex-ems/conf/licencel/licence-dist.xml

<gr oup>
<title>Al RTUNE</title>
<count >200</ count >
<t ypelLi st >
<t ype>Al RTUNE</t ype>
</ typeList>
</ gr oup>

Airtune , GUIEMS "Wireless" ,



[Wireless' Netconf Events Utilities Adminis

. Configuration template editor

|- Config template manager

“. Manager of FBT settings for WP
i 55ID0 manager
i WIDS manager
“» AP initialization rules manager

| i Setup of the maximum number of dients

«: Hacrpoikn AirTune
+: Hacrpoikn wabnowos AirTune
+: JloMeHsl AirTune

|l General info about Wi-Fi net
| i PCRF statistics Info

AirTune EMS.

® Ubuntu Server 16.04 LTS/ Ubuntu Server 18.04 LTS

. (v )
CPU core, Xeon RAM, Gb HDD, Gb

10 200 4, 64-bit x86 CPUs 4 40
200 500 6, 64-bit x86 CPUs 6 80
500 1000 6, 64-bit x86 CPUs 8 120
1.2. 8, 64-bit x86 CPUs 12 200
2. 4. 8, 64-bit x86 CPUs 16 350
{D 1.19.0, AirTune 1.1.0 SoftwLC 1.15

® SoftWLC + AirTune;

. .

o ,l ’ 1

®  URL AirTune,

( WebSocket) "subscribe-request” , :

(o )
()

G
SSID;

, AirTune, . , ,AirTune

AirTune , "subscribe-response” ¢ (DCA, TPC, Load Balance)

(DCA, TPC)



1)
2)
3)
4)
5)
6)
7

8)

DCA/TPC:

Access Point

EMS AirTune
__ SNMP-set"URL AirTune”
mmmm e, ————-—
Subscribe—Fquue:at with AP domain ..

X Subscribe-Response

HTTP-REST sanpoc "Add AP domain”

L]

HTTP-REST oteeT "Success”

e

Subscribe-FleqLiest with AP domain

MonknioueHwe T K cepancy

Subscribe-Re

?‘-------------------

ONTUMU3aLNER

RRM-Reguest-Mode

:,‘------------------

RAM-Mode-Response

A J

A J

CWHXPOHW3AUWA NapaMeTpoB
mex Oy TL W cepencoM nepeg

P

F
Ei

Mpouece
ONTUMN3ALINN

RRM-Response

RRM-update__

-

R SRRt

AirTunel, SNMP-set URL AirTune;
, Subscribe-Request/ Subscribe-Response,
"rrm-request-mode”, .. , ;
"rrm-response-mode”, N

"rrm-update”.  eltex-rrm-scan " ( ),
"rrm-response";

,»  "rrm-info";

action

RRM-nio _ _

>



(Optimization interval);




Client

SNMP-set "URL AirTune”

Subscribe—Flequeét with AP domain

>< Subscribe-Response

HTTP-REST aanpoc "Add AP domain”

MoakmoueHue T, k cepeucy

HTTP-REST oTBeT "Success”

PP i

Subscribe—F!eqﬂesl with AP domain

o
Ll

Subsnnbe Response

HF!M—F!eq-LIeSl—Mode

A s

RRM-Made-Respanse

RRM-Update

L e

CKaHNPOBaHUE 3thipa
(Mouck coceged)

MoWCK COCENCTBYIOWMK TOUEK B 3(DUpe

RRM-Response

RRA-Info

R R LT

Assoc-Request

£ - - - - MssocResponse RRM-Client-Assoo
g 5 | (Mac,RBSI,SSIDJ
2
= g_ k.
& ] E RRM-Client-Assoc-Ack t,n,nn NopTankHbX SSID)
Eﬂ,g L R e
EES
7 ] Disassoc-Request
4
3=
[#]
‘- cResponse_

RRM-Client-Disassoc

Assoc-Request
il
- - - - SssocRespanse !
RRM-Client-Assoc

(Mac,RSSI,S51D)

B N

RRM-Probe-Request (KO BoeM TI1, KpoMe UCxoHOM)

e R ity

FIHM-Probe-Fleapo nse

nubo noaKknioyeHke Ha NeperpyxeHHyio TA,

CueHapii NoOKNioYyeHna KnwedTa ¢ Hnakum RSSI,

RRM-Client-Assoc-Ack (ANA NopTankHex SSID) NO

DR mmmmmmecccehmmmmmmmmm - --

HaiineHa
onTamansHas T

RAM- D\sa.ssoc‘rF!equesl (Ha nexogHye TI)

e T e el
Disassoc-Request '
q------- - RRM-Blacklist (Ha 8ce TI1 KpOME ONTUMANLHOM) '

Assoc-Request » RRM-Client-Assoc
K pexomenoyemoit T | (Mac, RSSI,S8ID)

A J

RRM-Client-Assoc-Ack (ons nopraneHex SSID)



1) TPC/DCA , "Use all AP for Balance", ;

(D . "Use all AP for Balance" AirTune, -
2) . "rrm-client-assoc", -, SSID . , , "RRM-Client-Assoc-Ack" C )
3) () ;
4) ™ SSID "rrm-probe-request" "y

5) "rrm-probe-response”  RSSI;

6) ;. "rrm-disassoc-request”, "rrm-blacklist", 1 0.

(D (2.4 5).

24, 5, (24)

Mac Probe Request’, s (Probe request).

service eltex-airtune

st at us @

el tex-airtune is running

el tex-airtune is not running

service eltex-airtune start

Starting eltex-airtune ...
el tex-airtune started

el tex-airtune is already running



service eltex-airtune stop

@

St opping eltex-airtune ...
el tex-airtune stopped

1

eltex-airtune is not running
rm cannot renove '/var/run/eltex-airtune.pid : No such file or
directory

service eltex-airtune

restart @

St opping eltex-airtune ...
el tex-airtune stopped
Starting eltex-airtune ...
el tex-airtunee started

API AirTune EMS

AirTune EMS . GUIEMS "™ mn
“airtune”, AirTune.

e PepakTpoBaHWe NapameTpoB Mofynei

GenericAp Protocol http =

airtune
apb Host |Icca|host |

dhcp Port [s0sa |
esr

ftpserver Connection Timeout, s [300 |
linuxServerCommon
monitoring Request Timeout, s |5 |
mysql

netconf
passwordGenerator
perf

portal

radius

softwlc.nbi

system

tftpserver

ti1

wb

wep
wirelessCommon
wop

Protocol Http/Https | Http
Host API AirTune | ASCII localhost
Port API AirTune | 0- 65535 ' 8089
Connection Timeout, s AirTune 0-65535 10

Request Timeout, s AirTune 0-65535 5



b Hactpoitkwn AirTune

AirTune Enabled

AirTune WebSocket port

w [NpUHATB

# OTMEeHWTh

® AirTu
ne
Enabl
ed -
AirTu
ne. ;

® AirTu
ne
WebS
ocket

, . Load Bélance. ) (

1 TPC,DCA ,Load Balancing .

I VI

"Wireless™" AirTune".




EXKN

LL Function

Only_Load_Balance
RRM_HD
RRM_full_air
Universal

common
test-pattern

"Domain Link":



LWabnoHe! Airtune *

o 8 [ = |

[ connection | TPC/DCA | Load Balance | Domain Link

LLIabNoH MCNoNb3yeTCA B CNeaylounMx qOMeHax:

floor-0.building-1.root;
floor-2.building-1.root;
floor-3.building-1.root;
floor-4.building-1.root;

TPC/DCA
o & [ = |
Connection | TPC/DCA r Load Balance rDomain Link |
Use Eltex RRM scan
Optimization interval, sec (o}
Use RRM report
Days to keep report a3

TPC Configure

Use TPC O
Use HD mode D
AP RSSI Threshold 2. 4GHz, dBm -70
AP R551 Threshold 5GHz, dBm -70
Hysterasis 2.4GHz, dBm 2
Hysteresis 5GHz, dBm 2

DCA Configure

Use DCA

Use Eltex RRM scan /.

Action , . .

.- - (1 -50-60).
Optimization interval

0- .., (/1 5)
3600 - 3600

Use RRM report /' RRM

Days to keep report ) B

Up/Down

Up

0-86400(0-) 0

Up/Down

1-365

Up



Use TPC /
Use HD mode / HD.
AP RSSI Treshold 2.4GHz 24,.
RSSI , RSSI Treshold (RSSI_> RSSI_Treshold), (RSSI_< RSSI_Treshold
AP RSSI Treshold 5GHz 5,.
RSSI , RSSI Treshold (RSSI_> RSSI_Treshold), (RSSI_< RSSI_Treshold
Hysteresis 2.4Ghz 24. ™, RSSI Treshold+-2dbm,
Hysterezis 5GHz 5."™, RSSI Treshold+-2dbm,
Use DCA /

Load Balance
) & | = |

rCnnnection rTPCIDCA r Load Balance rDomain Link |

Use Load Balance

Blacklist high threshold, dBm

Blacklist low threshold, dBm

Load balance high STA threshald

Load balance low STA threshold

Use All AP for Load balance

Use 202.11k

65
75

20

=

Use Load Balance / s

Blacklist high threshold s
RSSI

Blacklist low threshold s
RSSI ,

Load balance high STA treshold ,
Load balance low STA threshold ,

Use All AP for Load balance /

Use 802.11k / 802

AirTune

"Wireless" " AirTune".

A1k

Up/Down

-1--100

-1--100

1-100
1-100

Up/Down

Up/Down

Down

Down

Up/Down
Up/Down
-1- -100

-1- -100

1-10
1-10

Up/Down

Up

@ AirTune () AirTune

RO



AirTune ()
- AomeHe! Airtune
= Oﬁunaurhl £ Nobasute | . PegakTupoBark | @ vaanuts | “» ABTOKOHNT

NomeH LWabnou
test-domain test-pattern

415.root 415

root common

5 _floor_rrm.root \ALL_Function

enterprise.root DCA+TRC

-, (URL )

Buibepute pomen

BeibepuTe wabnon

Ao6aBnTE AOMEH

333.root

v
[ -

" TpUHATL

H OTMeHuTL

AirTune

Limit channels

o -

® 24 :1,6,11.
® 5:36,40,44,48,52,56,60,64.
URL AirTune , URL
GUI EMS / CLL.
EMS:
URL EMS:




"

® AirTune , URL , AirTune,

|
l

MogTeepXxaeHEe x

MpoBecTH aBTOHaACTpPOAKY AirTune Ha To4kax foMeHa 'dev.root'?

|E| 1

J

. Wireless ,

- LWaénoH koHpMrypaunn gna Universal

e R ] (][O

Status

Service URL ws:/f100.110.1,.23:8099/apb/rrm

. , AirTune, Service URL =
ws://<IP AirTune>: 8099/ apb/rrm

(Onncaune r Monb3oearenu Wi-Fi r MOHMTOPMHI KOHKYPEeHTHbIX TJ, rMDHHTanHr rKuuqmrypauun

E:;:p(mop,uoﬁ nocryn |é;‘ O6HOBUTE | | . PepakTuposath || | B XML|
Nocryn

Panuo uHTepdeiicsl Status .

g“:“'a""""'e TOHKN AOCTYNA | goryice URL  ws://100.110.1.23:8099/apb/rrm
-Wave

Key holder data
Global RADIUS

Qo5. Main

Qo5. EDCA parameters
Client QoS. Global
Client Qo5. Class Map
Client QoS. Policy Map
WDS

Captive Portal. Global
Captive Portal. Instance
Cluster. Main

AirTune cepBHc
CucreMHoe BpeMa
CHCTeMHble cobbITHA
SNMP

SNMP trap

CLlftelnet

CLI/ssh

<IP AirTune>-  AirTune,

CLI:

set rrmrrmservice up
set rrmrrmservice-url ws://<IP AirTune>: 8099/ apb/rrm

"Wireless"



3 RRM,

AirTune

, , AirTune .
M v H
. 2.4 5, Mac ;
L]

Onucanne | AKTHBHble aBapui | Cnucok ycrpoiicre | MNonb3osarenu Wi-Fi | MoHuTOpUMHI KoHKYpeHTHbIX TIl | Wireless | Crarncruka RRD | Jlocryn

e

ENETE e Monck no MAC ycrpoicrea: ‘ [124aGiz  []scH:

Cnucok ycrpoicre Airfune ‘ WNamenuTs nons | & Oﬁunauul‘@ 3anycTuTh ONTHMHU3ALHIO | ONTHMHINPOBAHO ‘Banuei: 20

T sk 5
E£0:D9:E3:8F:... WEP-2ac Smart floor-4.building-2....|2.4 GHz E0:DS:E3:8F... BRL. |0 0 1 11 20 16 1.6 11
E0:D9:E3:4E:... WEP-2ac Smart [floor-4. building-2....|5 GHz E0:DS:E3:4E:... Br. 0 0 S 36 20 19 36, 40, 4.,
E0:D9:E3:4E:... [WEP-2ac Smart [floor-4.building-2....|2.4 GHz E0:DS:EZ:4E:... Bra. 0 0 1 & 20 16 1.6 11
E0:D9:E3:8F:... [WEP-2ac Smart [floor-4.building-2....|5 GHz E0:DS:E3:8F... Bk, 0 0 2 60 20 19 36, 40, 4...
E0:D9:E3:8F:... WEP-2ac Smart floor-4.building-2....|12.4 GHz E0:DS:E3:8F... BrA. 0 0 0 1 20 16 1,6 11
E£0:D9:E3:8F:... \WEF-2ac Smart |floor-4. building-2....|5 GHz E0:DS:E3:8F... Br1. |0 0 1 36 20 19 36, 40, 4..
EQ:D9:E3:8F:... \WEP-2ac Smart [floor-4. building-2....|12.4 GHz E0:DS:E3:8F... |Bra. 0 0 0 11 20 16 1.6 11
E0:D9:E3:4E:... [WEP-2ac Smart [floor-4.building-2....|5 GHz E0:DS:EZ:4E:... Br. 0 0 El 44 20 19 36, 40, 4.,
E0:DS:E3:4E:... [WEP-2ac Smart floor-4.building-2....|2.4 GHz E0:DS:E3:4E:... BrA. 0 0 0 6 20 16 1,6 11
E0:D9:E3:4E:... WEP-2ac Smart floor-4. building-2....|5 GHz E0:DS:E3:4E:... BrA. 0 0 4 43 20 19 36, 40, 4...
EQ:D9:E3:4E:... \WEP-2ac Smart [floor-4.building-2....|12.4 GHz E0:DS:E3:4E:... Bra. 0 0 3 13 20 16 1.6 11
E0:D9:E3:91:... WEP-2ac-Z floor-4.building-2....|5 GHz E0:DS:E2:91:... Bra. 0 0 2 54 20 19 36, 40, 4.,
E0:DS:E3:91:... WEP-2ac-Z floor-4.building-2....[2.4 GHz E0:DS:E2:91:... Bk, 0 0 0 1 20 16 1.2 3 4.
E0:DS:E3:4F:... [WEP-2ac Smart floor-4.building-2....|5 GHz E0:DS:E3:4F.... Bra. 0 0 0 52 20 19 36, 40, 4...
E0:D9:E3:4F:... WEP-2ac Smart floor-4.building-2....|2.4 GHz E0:DS:EZ:4FL.. BRI |0 0 0 11 20 16 1,6 11
E0:D9:E3:91:... WEP-2ac-Z floor-4.building-2....|5 GHz E0:DS:EZ:91:... Bk, 0 0 0 54 20 19 36, 40, 4.,
E0:D9:E3:91:... WEP-2ac-Z floor-4.building-2....[2.4 GHz E0:DS:E2:91:... BrA. 0 0 0 1 20 16 1.6 11
E0:DS:E3:4E:... [WEP-2ac Smart [floor-4.building-2....|5 GHz E0:DS:E3:4E:... Bk, 0 0 4 64 20 19 36, 40, 4...
E0:DS:E3:4E:... [WEP-2ac Smart floor-4.building-2....|2.4 GHz E0:DS:E3:4E:... BrA. 0 0 2 1 20 16 1,6 11

MAC- ' Mac-

0

MAC-  Mac (2.4 5)

TPC AirTune, WDS/Mesh/WGB

DCA AirTune, WDS/Mesh/WGB

. (Limit channels)

AirTune



" AirTune" TPC/DCA, .

° MAC- ;
° .
)
° .
)
® Csv.
| Onucanne | AkTWBHBbIe aBapun | Cnucok ycTpoiicte | Monb3oBatenu Wi-Fi | MOHUTOpUHT KOHKypeHTHLIX TJ| | Wireless | Ctaructuka RRD | floctyn |
Vanel TyHHenei N
GEenEyanay Y Nouck no MAC ycrpoiicrea: | | mara:  [2020-0029 10:35:94 |2[[z020-07-03 16:30:45 |@
Cnucok ycrpoiicrs AirTune || |[(E]| 3 MaMeHuTs nons | =] Oﬁunamhl § 2kcnopr |3an-< i 12
[GIeRe Aerune. Nara JoMeH MAC-agpecTh MAC-agpec uHTe... | MowHoCTL A0 MowHocTe nocne |Kawan po KaHan nocne HocTynHele Ka...
Fuctorpammsl AirTune
2020-07-03 10:47:11 K...|floor-0.building-1.root AB:F9:4B:B7:C0:80  |A8:F9:48:B7:C0:80 16 16 36 36 36 40 44 48
2020-07-03 10:47:11 K...[floor-0.building-1.root|AB:F9:4B:B7:C0:80  |A8:F9:48:B7:C0:90 16 16 1 1 12345678...
2020-07-03 10:47:11 K..|floor-0.building-1.root|E0:D9:E3:84:01: 60 [E0:D9:E3:8A:01:60 19 19 48 a8 36 40 44 48
2020-07-03 10:47:11 K., floor-0.building-1.root|[E0:D9:E2:8A:01:60 |[EQ:DS:E3:8A:01:70 |16 16 12 12 12345678 ...
2020-07-03 16:59:36 K..|floor-0.building-1.root|AB:F9:4B:B7:C0:80  |A8:F9:48:B7:C0:80 16 16 36 36 36 40 44 48
2020-07-03 16:59:36 K..|floor-0.building-1.root|A8:F9: 4B:B7:C0: 80 \AB:F9:4B8:B7:C0:90 16 16 1 1 12345678 ..
2020-07-03 16:59:36 K., floor-0.building-1.root|[E0:D9:E2:8A4:01:60  [EC:DSE3:BA:01:60 |19 19 42 48 36 40 44 48
2020-07-03 16:59:36 K...|floor-0.building-1.root|E0:D&:E3:84:01:60  |[E0:D9:E3:8A:01:70 (16 16 13 13 12345678...
2020-07-03 17:12:35 K..floor-0.building-1.root|A8:F9: 4B:B7:C0:80  |A8:F9:4B:B7:C0:80 16 16 36 36 36 40 44 48
2020-07-03 17:12:35 K., floor-0.building-1.root|A8:F9: 4B:B7:C0:80  |A8:F9:4B:B7:C0:90 16 16 1 1 12345678 ...
2020-07-03 17:12:35 K..|floor-0.building-1.root|E0:DS:E2:8A:01:60  |[E0:D9:E3:8A:01:60 (19 19 42 48 26 40 44 48
2020-07-03 17:12:35 K...|floor-0.building-1.root|E0:D8:E3:84:01:60  |[E0:D9:E3:8A:01:70 (16 16 pl3 12 12345678 ...

. AirTune UTC, GUI

0
MAC-  Mac-

MAC-  Mac- (2.4 5)
M , dbm

, dbm

. (Limit channels)

AirTune

" AirTune" DCA.




Onucanne | AKTMBHbIE aBapuu | Cnucok ycrpodcrs | I

T Cra

Vanul TyHHenel
Cnucox THL yana Tym. i = nmzi 10:35:44 |-Hmmuumn:n
CNUCOK YCTP! B AirTune

Or4etsl AirTune

Pacnpepnenenve T[] no xaHanam

Koruyecteo T
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