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

Radio Resource Management . AirTune , ,

Dynamic Channel Assignment (DCA) - ;
Transmit Power Control (TPC) - "y ;
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0)

(

802.11k, ,

802.11k

DCA+TPC):



BbICOKMIA YpOBEHb UHTEPhEPEHLLUK
00 onTUMKU3aLmMn

, AirTune.
"licence.xml"

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

EMS AirTune :

service eltex-ens restart
service eltex-airtune restart

(‘D /

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

Number Group

CHW)KeHHbIW ypoBeHb UHTepdepeHLum
nocse onTUMU3aLLnK

@ 1channel
6 Channel

@ 11 channel

Airtune Server

e = = =

Devices Restrictio

AIRTUNE

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

<gr oup>
<title>Al RTUNE</title>
<count >200</ count >
<typelLi st >
<t ype>Al RTUNE</ t ype>
</typelLi st>
</ group>

Airtune , GUIEMS "Wireless" ,



[Wireless' Netconf Events Utilities Adminis
. Configuration template editor
= Config template manager
“. Manager of FBT settings for WP

55ID0 manager

i WIDS manager
| “» AP initialization rules manager

| {J Setup of the maximum number of clients

«: 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 1.3.0 SoftwLC 1.17

®  SoftWLC + AirTune;

. .

® ’, ’ )

® URL AirTune,

( WebSocket) "subscribe-request”, , :

(v )
()

()
SSID;

, AirTune . , ,AirTune

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

(DCA, TPC)



1)
2)
3)
4)
5)
6)
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8)

DCA/TPC:

Access Point EMS AirTune
SNMP-set "URL AirTune”
A A i
Subscribe-Flequelst with AP domain ..

X Subscribe-Response

HTTP-REST 3anpoc "Add AP domain™ _ !

il

HTTP-REST oteer "Success”

PR g e

MonknioueHwe TI k cepeucy

Subscribe

Sk

ONTUMW3aLNER
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Subscribe—FquLiest with AP domain

RRM-Request-Mode

H------------------ -
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- o
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REM-Mode-Response

RRM-update
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o ! RAM-Response P-
RRM-info

P L L LTt BT

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

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

s L "rrm-info";

action

L)



(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" )
3) o)y .

4) "™, SSID "rrm-probe-request", "

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

status @

el tex-airtune is running

el tex-airtune is not running

service eltex-airtune start

@

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

eltex-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.

@ Host IP , AirTune.
IP EMS AirTune, AirTune

GenericAp Protocol http ﬂ

airtune
apb Host 192.168.1.100
dhcp

esr

ftpserver
linuxServerCommon
monitoring Request Timeout, s |5 |
mysql

netconf
passwordGenerator
pcrf

portal

radius

softwlc.nbi

system

tftpserver

tihh

wep
wirelessCommon
wop

Port 8089 |

Connection Timeout, s |300 |

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 Hactpoiku AirTune

AirTune Enabled

AirTune WebSocket port 28099

v MNpUHATL # OTMeHuTL

® AirTu
ne
Enabl
ed -
AirTu
ne. ;

® AirTu
ne
WebS
ocket

- Load Balance. O )

1 TPC,DCA,Load Balancing .

T

"Wireless™"" AirTune".



LL Function

Only_Load_Balance
RRM_HD
RRM_full_air
Universal

common
test-pattern

"Domain Link":



LabnoHkl Airtune x

ol @ [ = |
[ Connection | TPC/DCA | Load Balance | Domain Link

LLlab noH HCNONb3yYeTCA B CNneyk iy NoMeHax:

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

TPC/DCA




ol @ |

Connection | TPC/DCA | Load Balance | Domain Link |

Use Eltex RRM scan
Use Optimization time
Optimization time 22:30
Use Optimization event
Use RRM report
Days to keep report 30
TPC Configure
Use TPC
Use HD mode |
AP RS5I1 Threshold 2.4GHz, dBm -60
AP RSS5I Threshold 5GHz, dBm -60
Hysteresis 2.4GHz, dBrm 2
Hysteresis 5GHz, dBm 2
DCA Configure
Use DCA
Use Eltex RRM scan /.
Action- , . .
) (1 -50-60).
Use Optimization time /
Optimization time s
Use Optimization event /
M )
° )
° 5;
L]
Use RRM report /' RRM.
Days to keep report ) s
Use TPC /
Use HD mode / HD.
AP RSSI Treshold 2.4GHz s 24,.
RSSI , RSSI Treshold (RSSI_> RSSI_Treshold), (RSSI_< RSSI_Treshold).
AP RSSI Treshold 5GHz s 5,.
RSSI , RSSITreshold (RSSI_> RSSI_Treshold), (RSSI_< RSSI_Treshold).
Hysteresis 2.4Ghz 24. ™, RSSI Treshold+-2dbm,
Hysterezis 5GHz 5."™, RSSI Treshold+-2dbm,

Use DCA

Load Balance

Up/Down

Up/Down
00:00 - 23:59

Up/Down

Up/Down
1-365

Up/Down
Up/Down

-1- -100

-1- -100

1-10
1-10

Up/Down

Down
00:00

Up

Up
93
Up
Down

-70

Up



| 8 | = |

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

Use Load Balance
Blacklist high threshold, dBEm -85
Blacklist low threshold, dBm -75
Load balance high 5TA threshold 20
Load balance low STA threshold 5
Use All AP for Load balance I:‘
Use 802.11k
Use Load Balance / s s Up/Down | Up
Blacklist high threshold , . -1--100 -65
RSSI
Blacklist low threshold ,. -1--100 -75
RSSI | T -
Load balance high STA treshold , 1-100 20
Load balance low STA threshold , (., ). - 1-100 5
Use All AP for Load balance / , Up/Down ' Down
- , C ) (
Use 802.11k / 802.11k. Up/Down ' Down

AirTune

"Wireless" " AirTune".

@ AirTune , () AirTune.

C ’
RO

AirTune , ()




hd JomeHb! Airtune

= OﬁHOBMThl ¥ No6asuts | . PejakTupoBarth | & vaanuts | “» ABTOKOH(Mr
Nlomen Wabnoun
test-domain test-pattern
415.roat 415
root commaon
5_floor_rrm.root ALL_Function
enterprise.root DCA+TPC

¢ -
-
* -
. - ., (URL, ).
v, (UTC), ()
=
- PefakTUpoOBaTL AOMEH
BeibepnTe pomen 415.root
BribepuTe yacosok nosc +07:00
BribepuTe wabnon only_802.11k
" [NpPMHATL # OTMEeHHMThb
AirTune
(D ., Limit channels
® 24 :1,6,11.
® 5:36, 40, 44, 48, 52, 56, 60, 64.
s URL AirTune , , URL
GUI EMS/ CLI.
EMS:

URL EMS:



®  AirTune , ™ URL , AirTune, ™

e MogTEEpXoeHE x

E' lMpoBecTH aBTOHACTPOIKY AirTune Ha To4YKax AoMeHa 'dev.root'?

- i il i il —

° Wireless .,

> LWabnoH koHgUrypaumn ana Universal

Status .

Service URL ws://100.110.1,23:8099/apb/rrm

. s AirTune, Service URL = ws:/[<IP AirTune>:8099/apb/rrm, <IP AirTune>- Ai

rTune,

| Onucanue [ Monbaopatenu Wi-Fi | MoHHTOpWHT KOHKypeHTHbIX Tl | MonuTopuHr | KoHdurypaums

Cetb
becnpoBoAHOW focTyn

|C; OBOHOBHTL | | e PepakrupoBaths || HN:] XML|

Nocryn

Paguo uatepdeiico Status .

BUPTYallbHble TONKU AOCTYNA | oo vice URL  ws://100.110.1.23:8099/apb/rrm
Z-Wave

Key holder data
Global RADIUS

QoS. Main

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

Captive Portal. Global
Captive Portal. Instance
Cluster. Main

AirTune cepBuc
CucteMHoe BpeMa
CHcTeMHble cobbiTHA
S5NMP

SNMP trap

CLlftelnet

CLl/ssh

CLI:

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

"Wireless"

3 RRM,



AirTune

, , AirTune
® . )
. 2.4 5, mac- ;
L]

["Onucanne | AKTHBHbIE aBapul | CNMCOK yCTpoiicte | Monb3osatenu Wi-Fi | MOHUTOPHHI KOHKypeHTHRIX TJl | Wireless | Cratuctuka RRD | locryn |

Y INEITY WHETeH Moncx no MAC ycrpoiicraa: ‘ ‘ []246GH: []SGHz
|E| WN3MennTe nona {} O6HOBUTL |@ 3anyCcTuTb ONTHMKH3AUNIO | ONTHMH3MPOBAHO ‘BBnl(Eh 20
[WCTOrp ALl AirTune :JADCE;Z?::C ;::;t;psu:;t fiz:::u”dmgrzm ;:l:;:znaauu ENUI.:ADCS-:aE::ec ::10 ;aﬁnuxnpu... Uiiaﬁnuxnpu... :(nnemhl 5Tseltyuuu“i K... 2I.IUJmpMHa nu...ll\:uumucrh ;::Zruy:
E0:D9:E3:8F:... WEP-2ac Smart (floor-4.building-2....|2.4 GHz E0:DS:E3:8F:... |BK. 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:... |BKa. 0 0 &l 36 20 19 36, 40, 4.,
E0:D9:E3:4E:... WEP-2ac Smart floor-4.building-2....|2.4 GHz [E0:DS:E3:4E:... |BKA. 0 0 1 6 20 16 1. 6. 11
E0:D9:E3:8F:... WEP-2ac Smart floor-4.building-2....|5 GHz E0:DS:E3:8F.... |BrA. o 0 2 60 20 18 36, 40, 4...
E0:D9:E3:8F:... \WEP-2ac Smart floor-4.building-2....|2.4 GHz E0:DS:E3:8F.... |BKN. 0 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... |[Bra. 0 0 1 36 20 19 36, 40, 4.,
E0:D9:E3:8F:... \WEP-2ac Smart [floor-4.building-2....|2.4 GHz E0:DS:E3:8F:... |BKA. 0 0 0 11 20 16 1. E. 11
E0:D9:E3:4E:... WEP-2ac Smart [floor-4.building-2....|5 GHz E0:DS:E3:4E:... Bk o 0 3 44 20 19 36, 40, 4.,
E0:D9:E3:4E:... WEP-2ac Smart floor-4.building-2....|2.4 GHz [E0:DS:E3:4E:... |BKA. 0 0 0 6 20 16 1, G, 11
E0:D9:E3:4E:... WEP-2ac smart floor-4.building-2....|5 GHz E0:DS:E3:4E:... [BKN. 0 0 4 48 20 19 36, 40, 4...
E0:D9:E3:4E:... WEP-2ac Smart (floor-4.building-2....|2.4 GHz E0:DS:E3:4E:... |Bra. 0 0 = 6 20 16 1. 6. 11
EQ:D9:E3:91:... [WEP-2ac-Z floar-4.building-2....|5 GHz E0:DS:E3:91:... |Bra. 0 0 2 54 20 19 36, 40, 4...
E0:D9:E3:91.... WEP-2ac-Z floor-4.building-2....|2.4 GHz E0:DS:E3:91:... |BKA. 0 0 0 i 20 16 N A
E0:D9:E3:4F:... WEP-2ac Smart floor-4.building-2....|5 GHz E0:DS:E3:4F... Bk o 0 o 52 20 19 36, 40, 4...
E0:D9:E3:4F:... \WEP-2ac Smart floor-4.building-2....|2.4 GHz [E0:DS:E3:4F.... |BKA. 0 0 0 11 20 16 1, & 11
E0:D9:E3:91:... WEP-2ac-Z floor-4.building-2....|5 GHz E0:DS9:E3:91:... BKA. 0 0 0 64 20 19 36, 40, 4.
IWEP-2ac-Z floor-4.building-2. . [Bra. ] 0 ] 1 20 16 1. 6. 11
IWEP-2ac Smart [floor-4.building-2. 0 0 4 54 20 19 36, 40,
IWEP-2ac Smart |floor-4.building-2, 0 0 2 1 20 16 1. 6, 11

MAC- = Mac-

)

MAC-  Mac- (2.4 5).

TPC AirTune, WDS/Mesh/WGB.

DCA AirTune, WDS/Mesh/WGB.

(Limit channels).

AirTune

" AirTune" TPC/DCA, .

MAC- ;

CSV-.




|’0nncaume ’/AITHBHI:IE aBapun r CnuCoK yCTpoicTe r Monkzosarenu Wi-Fi r MOHHMTOpPHHI KOHKYPeHTHBIX TJ| I’Wireless r Crarucruka RRD r Rocryn ‘

V3nbl TYHHENER

Cnucok T]] y3na TyH.
Cnucok ycTpoiicte AirTune

Mowcx no MAC y.

‘ Dara:

|1n1n-nﬁ-19 10:35:44

‘ll}] ”znzn-m-na 16:59:45

[E]

Otyersl AirTune
FucrorpammMel AirTune

El WamennTs nons | £ O6rosuTL | ¥ 3xcnopr |3aml< i

;12

. AirTune UTC, GUI

O

MAC- | Mac- .

MAC- ' Mac-

M , dbm.
, dbm.

nara JloMeH MAC-agpecTh MAC-ajipec uHTe... | MOLHOCTL A0 MouHoCTb Nocne | KaWan o Kauan nocne NoCTynHbIe Ka...|
2020-07-03 10:47:11 K..|floor-0.building-1.root|A8:F9: 4B:B7:C0: 80 \AB:F9:4B8: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:F9:4B:87:C0:90 16 16 1 1 12345678 ...
2020-07-03 10:47:11 K..|floor-0.building-1.root|E0:D&:E3:84:01:60  |[E0:DS:E3:8A:01:60 (19 19 43 48 36 40 44 48
2020-07-03 10:47:11 K...|floor-0.building-1.root|E0:D8:E3:84:01:60  |[E0:D9:E3:8A:01:70 (16 16 pl3 12 12345678 ...
2020-07-03 16:59:36 K., floor-0.building-1.root|AB:F9: 4B:B7:C0:80  |A8&:F9:4B:B7:C0:80 16 16 36 36 36 40 44 48
2020-07-03 16:59:36 K...|floor-0.building-1.root|AB:F9:4B:B7:C0:80  |A8:F9:4B8:B7:C0:90 16 16 1 1 12345678 ...
2020-07-03 16:59:36 K..|floor-0.building-1.root|E0:D&:E3:84:01:60  |[E0:DSE3:8A:01:60 (19 19 438 48 36 40 44 48
2020-07-03 16:59:36 K... floor-0.building-1.root|[E0:D9:E3:8A:01:60 [EQ:D%E3:8A:01:70 |16 16 13 13 12345678 ...
2020-07-03 17:12:35 K..|floor-0.building-1.root|AB:F9:4B:87:C0:80  |A8:F9:48:87:C0:80 16 16 36 36 26 40 44 48
2020-07-03 17:12:35 K...[floor-0.building-1.root|AB:F9:4B:B7:C0:80  |AB:F9:48:B7:C0:90 16 16 1 1 12345678...
2020-07-03 17:12:35 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 17:12:35 K... floor-0.building-1.root|[E0:D9:E3:8A:01:60  [EC:D:E3:8A:01:70 |16 16 12 12 12345678 ...

(2.4 5).

(Limit channels).

AirTune

" AirTune"

, 24 °5;

DCA.




Onucanue | AKTUBHbIE aBapHu

CNUCOK YCTPOHCTB
V3nel TYHHENEl
Cnucok T[] y3na TyH.

MNonu3oBatenn Wi-Fi

MOHUT OPHHI KOHKYPEHTHBIX T[] Cratuctuka RRD | flocryn

Cnucok ycTpoicre Airfune
OT4eTul AirTune

|-”zum—oﬁu 12:28:32

|2 [& onoans

PacnpepeneHue Tl no kaHanam

7
| [RRSUSURURUOO SUUSUUUSURRE UORNSUURR FUOUNUOIO SOOIUURUUNS HUOUURU SOURE SUROOoUUUOE SSUUOUROUOUN SOUUPRSIORUL SAUNUOTRSU: SRS SESSUORRIOUON SOURUO
| U OVt SUOUUU Rt SOOI OO UUON UsoOmt S UOURE OOt SUUOURUOPUN SOUUPRSIOUU: SAURUOT SOt SESSUOTOUON SOOI
(=1
=
g PR . |
G
o
T
ERERL -~ e
s
o
X
’ 1 3 4 5 & 7 B8 L) 10 11 1 13
KaHan
OTu4éT:
s
AirTune EMS (SoftWLC)
1.3.0 1.19.0 (WEP -2/-12ac) 3.22(1.18.0)
1.3.1 1.20.0 (WEP -2/-12ac) 3.22 (1.18.0)
1.3.2 1.20.0 (WEP -2/-12ac) / 1.5.0 WEP-3ax ' 3.24 (1.20.0) WEP-3ax
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