302.11ac

Real life test by Martin Krug




Why and How




 When new technology arrives in to the market
mostly We are curious how it will work and there

are few questions
« Will it work in high interference environment
« Will it be worth the to replace ( effort / cost)
* Deployment cost and antenna upgrade or ...

« We usually first try to search on Internet for a
experience info from others




The best solution to
answer all questions, is
to test Iit.

TEST HW
IN REAL
TO GAIN




Testing environment




« To make test really comprehensive | do have 3
different scenarios :
« PTP - LONG Distance - 8km
« PTP - Medium Distance -2,5km
« PTMP — Short distance - 300m

« | will test it first on older technology and then
exchange for a 802.11ac

« The previous setup was not really old

« All direct links build on the
« MikroTik RB911G-5HPNnD
* Point to Multipoint on the UBNT M5
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« Testing procedure is based on comparing
previous and new 802.11ac technology

« First | did frequency scan —Spectral Scan to
iIdentify concurrent sites and links — marked red
on map.

* And on spectral scan you can see that it is a
quite problem to find a free space for a SOMHz
full 802.11ac implementation




Scanner

Zeleznicna

Interface: |wianI [#] Start Q e

ejeH 2!

]
V‘ U ‘Address S5ID ‘Band [Cha... lFreq...‘Sign... ]Nois... |Si... TlRadio Narmne |Router... ‘ v A P S

AR 00:0C:42:D994:... 225 SGHz-.., 20Mhz 5620 -45  -116 71 000C42D99AAS -
AR 00:0C:42:DB:94:03 oxxx,5,,. SGHz-... 20Mhz 5300 -47  -114 67 000C42DB93FF ]
ABP 24:44:3C:AG:70IFS ZH_INT SGHz-... 20Mhz 5180 63 -117 54 RocketMS, ZH_ 2.9.31 P
AB 00:1B:B1:04:5C:C0O HELPMET... SGHz-... 20Mhz 5640 -64  -116 52 001BEB1045CCO 6.7
AB  00:1B:B1:04:50:16 HELPMET... SGHz-... 20Mhz 5600 -85 -115 S0 O01BE1045D16 6.7
AB 30:14:4A:1C:C7:B8 C2_uplin.., SGHz-... 20Mhz 5660 -66  -116 50 30144A1CC7BS  6.11
AR 00:0C:42:8E:74:20 StarFiber SGHz-.. 20Mhz 5560 -85 -114 49 000C428E7420

AR 00:0C:42:CE:47:9D Ziard SGHz-... 20Mhz 5300 67 -114 47 000C42CE479D

AB  00:1B:B1:04:5C:D9 HELPMET... SGHz-... 20Mhz 5520 66 -113 47 0O01BE1045CD9 6.7
AB  00:1B:B1:04:50:13 HELPMET... SGHz-... 20Mhz 5640 -89 -116 47 D01BE1045D13 6.7
ABP 00:15:60:F6:65:30 Bret SGHz-... 20Mhz 5700 73 -117 44 UBNT 2.9.31

BR 00:80:48:72:95:49 ZirlzK SGHe-.. 20Mhz 5660 73 -116 43 00B048729549  6.18
AR D4:CAIBDN9E47... vonku k SGHz-.., 20Mhz 5260 <73 -115 42 D4CABDIE47S9 @ @ @ @
= AR 4C:SE:0C:TC:26:4B papundekel SGHe-... 20Mhz 5260 73 -115 42 4CSEDCTCZ64E
= AB 00:1B:BL:O4:SDS6 HELPNET... SGHz-.. 20Mhz 5620 75 -116 41 ODIBBIOSDSE 5.6
Ga o) |ABP 00:21:A4:30:08:4C BD_JUh  SGHz.. 20Mhe 5280 74 114 40 DD21A430084C  5.14 4B 02:0C:42:23:AF:86 20Mhz | 5500 -82| -113  31/00156DC22836 5.22
= o |EP D4:CAIEDIABITE. . MZHI  SGHe-.. 20Mhz 5520 73 -113 40 DACAEDABTEB4 6.5 25 |02-0CAZ:Z3:AF 53 20Mhz 500 62 113 31 oowssbczzade sz L
Zimny §t[AB 24:A%ICEAOA.., karaoks  S@Hz-., 20Mhz 5520 73 113 40 sbakaschmidt  2.9.31 AB D4:CA:6D:10:4C... HELPNET... 20mhz  SS60 B3 -114 31 D4CAEDIOHCAT 6.7
AB O0:A4:DEED:AD... HELPNET... SGHz-.. 20Mhz 5220 77 -116 39 O0A4DEEBDASES 6.7 o IO LT 203 IHELFNET e | Seanl el 17| ilooteRioEms 167
ABP 00:27:22:2A:AFE4 SGHz.. 20Mhz 5280 76 -114 38 APPOHIS 2931

AB 00:0C:42:DA44:EL

APT 4C:5E:0C:44:1C:13 StarMet
RT 00:0C:42:D4:C4.., pc3000L...
AB 02:0C:42:DA440EZ w0005,
AB 00:1B:B1:04:5C:ES HELPMET...
AB 02:15:60:C2:5C:,,, Ziarsko22
AB 00:1B:B1:01:6C:BC HELPMET...
ABP 00:15:60:D4:E6:4E IBY

[ |||#EB 00:1B:B1:04:54:27 HELPMET...

20Mmhz 5180 -86 -117 31 000C42DA44EL 6,23
20Mhz 5520 -2 -113 31 4CSE0C441C13

20Mhz 5320 -83 -114 31 000C42DACHEE

20Mhz 5130 -87  -117 30 00DC42DA44EL 6,23
20Mhz 5540 -84 -114 30 001BB1045CES 5.6
20Mhz 5580 -84 -114 30 00156DC25CDA 5,18
20Mhz 5500 -84 -113 29 001BB1016CEC 6.7
20Mhz 5540 -85 -114 29 AP_IBY 3.2
20Mhz 5540 -85 -114 29 OD1EB1045427 5,14

AB  00:15:60:A0:B6:95 Podvrsky SGHz-... 20Mhz 5240 -78  -115 37 AP-Podvrsky - 2.9.31
AB  00:1B:B1:04:5C:C8 HELPMET... S5GHz-... 20Mhz 5700 -80  -117 37 001BB104SCCE 6.7
ABP 00:15:60:EC:C3:99 Bret SGHz-... 20Mhz 5700 -0 -117 37 UBNT 2.9.31
AB  30:14:4A:1C:C7:.., HELPNET..., SGHz-... 20Mhz 5640 -80  -116 36 30144A1CC7CF 611
AB 00:1B:E1:04:5C:E1 HELPMET... SGHz-... 20Mhz 5700 -1 -117 36 001BB104SCE1l 6.7
AR 4C:SE:0C:68:56:87 APVanso,,, SGHz-... 20Mhz 5520 =77 -113 36 4CSEOCE85687

AB  4C:SE:0C:4B:D3:... HELPMET... 5GHz-... 20Mhz 5600 -0 -115 35 4CSEOC4BD3A0 6.7
AR 00:0C:42:66:41:AA pc3000AFT SGHz-... 20Mhz 5680 -81 -116 35 000C426641A4

ABP 00:27:22:12:40:0C pohd3 SGHz-... 20Mhz 5180  -83  -117 34 UBNT 2.9.31

BB 4CiSE:0C:87:45:8D FDdxmw... 5GHz-... 20Mhz 5180  -83  -117 34 4CSEOCE745ED  6.18 AB 02:15:6D:C2:5C:.., POH-AP3 20Mhz  SSB0 -85  -114 29 OD1SEDC25CDA  5.18

AB 00:0C:42:65:07:67 Lovca_u,.. SGHez-.. 20Mhz 5180  -83  -117 34 000C42650767 5.24 RT 00:0C:42:DF:9F:64 Calcitrapa2 20Mhz 5600 -86 -115 29 D00C42DFIFe4

ABP 02:80:48:72:95:47 pc900l  SGHz-.. 20Mhz 5320  -79  -113 34 008048729547 6.18 BR  4C:SE:0C:84:EB:1D DL_Tuz 20Mhz 5220 -B7 116 29 4CSEOCB4EBID 6,11

ABP 4C:5E:0C:87:93:2D Link34 SGHz-... 20Mhz 5540 80  -114 34 4CSEOCE7932D  6.28rcl4 AB 4C:SE:DC:84:66:57 HELPMET... 20Mhz 5600 86 115 29 4CSEOCB46657  5.26

A 00:0C:42:DC:ES:89 HELPMET... SGHz-.. 20Mhz 5580  -80  -114 34 D00C42DCESSS 6,11 AB  D4:CABD:9E:L7... Zurich 20Mhz 5200 -8B -116 28 D4CABDIEL7A7 6,23 ¥
AB  00:0B:6B:4F:7E:CO R232-v  SGHz-.. 20Mhz 5260  -82  -115 33 D0OBGB4FFECO  2.9.44 AB  00:15:8DiC2i50:., 20Mhz 5580  -86  -114 28 00156DC25CDA 5,18 ecku
AB  00:80:48:72:95:47 Ziar9-MK  SGHz-.. 20Mhz 5320 80  -113 33 008048729547 6.13 AEF 00:0B:6B:DE:98:C6 20Mhz 5200  -B8  -116 28 ODOBEBDESEC... 3.14

ABP 02:80:48:72:95:48 pco002 SGHz-.., 20Mhz 5320 -850 -113 33 008048729547 6,18 AR 00:0C:42:C4C3:... Colorl 20Mhz 5540 -86  -114 28 000C42C4C32C

AB 00:80:48:72:9%:0E pco000  SGHe-.. 20Mhz 5620  -83  -116 33 00804872990  5.18 AB 00:1B:B1:04:5C:D0 HELPMET... 20Mhz 5540 87 -114 27 DD1BB1045CD0 6.7

AB 00:1B:B1:00:98:9F DTNETOl SGHe-.. 20Mhz 5660  -83 -116 33 ODIBBIOOSEOF  3.22 AB 00:15:6D:BE:F0:D4 poh30 20Mhz 5660 -89 -116 27 POH30-AP 3.2

A8 00:15:6D:BD:67:... DlinkS SGHz-.. 20Mhz 5600 -83  -115 32 admin 3.2 ABP 00:4F:79:90:EB:F5 lock 20Mhz 5200 -89 -116 27

AB 00:15:6D:C6:€D:... POH-AP4  SGHe-.. 20Mhz 5660 -84 -116 32 00156DCEEDAC 5.18 AB  4C:SE:0C:88:E9:BI HELPNET... 20Mhz 5240 -89 -115 26 4CSEOCSSE9BY  6.18

8B 00:0C:42:DA44:EL SGHz-... 20Mhz 5180 -85 -117 32 00OC42DA44EL  6.23 AB  4C:SE:0C:8A:64:F7 HELPMET... 20Mhz 5520 87 -113 26 4CSEOCBAEFT 6,19

8B 02:0Ci42:DAMM4EZ xo0ex-s... SGHe-.. 20Mhz 5180 -86 -117 31 O0OC4ZDA44El  6.23 ABP 68:72:51:06:73:18 SNPL 20Mhz 5580  -88  -114 26 Rocket MS 2,9.31

ABP 24:A4:3C:70:98:B4 LPB SGHz-... 20Mhz 5500 82 -113 31 BulletMS 2.9.31 BR  00:0C:42:09:83:C1 HELFNET... 20Mhz 5560 -90  -114 24 D00C42D983BD  6.13

AB 00:0C:42:23:AF B3 SGHz-... 20Mhz 5500  -82  -113 31 001S6DC22A36 5.22 —||BR 00:1B:B1:04:5D:0E HELPMET... SGHz-... 20Mhz 5580  -90 -114 24 001BBI04SDOE  5.14 - Y
AR _02:0C:42:23:-4F R SfaHz- Nk SEON -8 =11 1_NNISANC22A36 5 2 * - ‘/’/,/’

9
9

REAL DATA HISTORY‘from November 2014



-S0dbm o 00:00:00 ~* N = :

J :
z ~30dbm 55 Ghz 555 Ghz 5.6Ghz 5.65 Ghz 575Ghz ~
~<
N
g 15:10:27 15:11:58  Time Representation: & absolte ¢ relativeto stat ( relative to end
Time:
| 1 1
15:10-30 15:11:00 1511:30
15% ' 0dbm
12.5% 20dben
10% 40dbm
7.5%
& -60dbm
66 5%
-80dbm i
= 2.5%
(E77] = -100dbm .
o 0% 5.5 Ghz 5.55 Ghz 5.6Ghz 5.65 Ghz 5.7 Ghz 5.75 Ghz
Zimny 3tadién
40dban WiFI (-84)
-50dbm
-60dbm
-70dbm
-80dbm
i | A ‘ L Unmakeast
90dbm 4 y J N
.100dbm

5.5Ghz 555Ghz 5.6Ghz

5.65Ghz 5.7Ghz
@ 10 second peak (@ current max

5.75Ghz

Dcurmnt average - max at cursor position

REAL DATA HISTORY from November 2014



* PtP - Trough the main link in November 2014
(802.11a with nv2) We transferred about
40-50Mbps of traffic (with approx. 50

W Graph B2 Rate

subscribers)

« Latency:

 With nv2 in
HighLoad stable
approx.. 14ms but
in LowLoad is

v Bpot

approx. the same.

« Without nv2 better w-

latency in
MediumLoad from
1-8ms but in

HighLoad up to
40mes.

Zoom

REAL DATA HISTORY from November 2014



« PtMP - simultaneous speed test to booth

Tirne

stations reach 96Mbps — limit of the Ethernet
Interface — approx. 50Mbps per client

Lost Packets:

Throughput | Stations | Interfaces | ARP Table | Bridge Table | Routes | Log

WLANO

93ms Tx/Rx Current:
20ms
28ms Tx/Rx 10s Average:
ié:z Tx/Rx Total Average:
1ems
15ms
7ms
0ms BT 33.5Mbps
] o T
14ms |
43ms ‘running. o
14ms 1] o4 4
4ms S0 64 4
22ms S0 64
44ms S0 64 73
39ms S0 64 4
16ms S0 64
13ms S0 64 4
Slms S0 64
Qs S0 64 b OSTR
13ms S0 64 —1la
2ms S0 64
10ms S0 64

=1l &4

: 126kbps 60
7
: 80.7ﬁbps 50
40
30

70

20
10

Mbps 0

92.168.254.250/sptest.cgi

Network Speed Test

LANO

I RX: 2.81Mbps
Il TX: 137kbps

Select Destination IP;  192.168.254.230 E ¢

Test Results

RX: N/A
TX: N/A
User. [EIAE Total: N/A
Password: sesseses
Remote WEB Port: 80 I I I l l

Show Advanced Options

Direction: transmit

Running, please wait...

REAL DATA HISTORY from January 2015
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* |In the PtP - | replaced only a RouterBoards for a
RBO911G-5HPacD - USE ONLY NEW PIGTAILs !

 and old Concurent devices for a RBSXTG-5HPacD
« PtMP for a Metal 5 on sector antena and SXTs

« On the old antennas | replaced only a emitter with
the new MIMO version (there is kit available)

« This make the upgrade quite effective in the time
of deployment and cost as well !







« Signal To noise and CCQ is Excelent !

(

Last Ackivity: (0,000 s
Tx/Rx Signal Strength: |-45/-46 dBm
Tx/Rx Signal Strength Ch: 1{_-49_[-4? dBm
Tx/Rx Signal Strength Chi: E}E,lf:sg_‘dﬁm
Tx/Rx Signal Strength Chz: \
Signal To Moise: |57 dB
TxfRx CCQ: |82/86 %
P Throughput: \
- Signal strengths
Rate © }Strength !Last Measured \ v
HT20-7 -50 00:00:00 -
HTZ0-6 -49 00:00:00
HTZ20-5 -49 00:00:00,13
HT20-4 -45 00:11:16.08
HT20-3 -49 06:37:31.50
HTz20-2 -4&8 2d 03:37:33.58
HT20-1 -4& 2d 03:37:33.15
HT20-0 -67 ad 11:08:03.11
S4Mbps  -49 00:00:00 -
43Mbps  -74 2d 04:27:25.94
36Mbps  -73 2d 00:36:42.18 |
24Mbps 67 | 3d 01:34:17.29 .




« Testing procedure is based on comparing
previous and new 802.11ac technology

 Before measurements were made. | first
optimized all parameters of links. And they were
tested with real customer traffic so you can
compare real life performance)

« | compared throughput and latency in LowTrafic
from 6AM to 1PM

* | compared throughput and latency in HighTrafic
from 2PM to 9PM

« 802.11a in Nov-Dec and 802.11ac in Jan-Feb




 PtP — Morning comparing — from 8:00 to 13:00

Compare Nov 2014 peak to 28Mbps

15 Mixtss
10 Mbxtss

5 Mixts — —

Obits
08:.00 09:00 10:00 11:00 12:.00 13:00

50 Mbetss

and Jan 2015 peak at 40Mbps

40 Mb
30 Mbits { Fi L i .!. 1 g
| ] | ]
{ ! ' | L
20 Mbitss Hi il i ' -. i . V) » ‘ ‘
| | " | },1 iy
E . ‘ ‘
10 Mixts _-B 1) . i 1| \ : ! 151‘”" Il‘lﬁT, : “A ‘&r..‘. i l\'"‘" 11 1,‘
‘ ! v  J ’ I ' JL |
;\__Lw J« i 1 J..,—.. WW\MMW‘W\ .-,.\.L«J s l / ' WWML«. bl M’J‘MJ‘U‘W( “"“w\.&._-‘\,‘ N “*J
Obitss
08:00 09:00 10:00 11:00 12:00 13.00




« PtP — after 1PM comparing in real network

Nov 2014 aprox 30Mbps

15 Mixts

10 Mbstss

Tx Rate: | 115.5Mbps-20MHz/25/SGl Jan 2015 up to 70Mbps
Rx Rate: ' 240Mbps-40MHz/25/5GI i
20 Mbits | \ M ‘|
A d‘,‘""’v't\w undhs ol M*‘LL’A&NALM‘ PO P NPT T vl IV DI | P T S e n)*M'»r-‘—-‘~--"‘"~«v--'-v“’”'*““"‘""'\i’“"""k“’w‘w‘ ‘)’#ﬂ"

14:.00 15:00 16.00 17:00 18:00

)
LA




» Bandwidth Mbps
demand raised
up to 409% in 3
months

m2014
= 2015




« Latency:

 Without nv2

better latency in
MediumLoad
from 1-8ms but
In HighLoad up
to 200ms.

With nv2 latency
even in the
HighLoad (more
than 120Mbps)

stays stable

O 00 0 0 ~J N

2 WN -« O WM

0

BbhbbHbbbLLLLLLDY

€O 00 0 0 0

Wosoo,m

PN
0

ToLOQ

Ty n

00

awm 5~ W N -0

Host

10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20
10.10.1.20

Tme
17ms
13ms
1S5ms
&ms
1ims
15ms
ams
33ms
1ims
17ms
ams
4ms
ms
20ms
&ms
Sms

18ms

14ms




« PtP — SPEED Test with 802.11ac 8km 20MHz test

ol | e ] Safe Mode

A Quick Set

1 CAPsMaN
@ Interfaces
1 ‘Wireless
&, Bridge

=2 PPP
== Switch
15 Mesh
£

MPLS

& Routing

o System
Q Queues
|| Files

Log

® Radius

%, Tools
B New Terminal
4 MetaROUTER
';’ Partition

. Make Supout.rif
& Manual

B Exit

Interface <wlan1>

HT WDS Nstreme

v Hide Passwords

N2 TxPower Current TxPower Status Advanced Status Traffic

0 ||

Safe Mode

A Quick Set
1 CAPsMaN
| Interfaces

Uptime: 18d 22:33:07 Time: 22:59:11 CPL: 100% (v

General | advanced

Ping To: |10.99.1.251

Interface:

ARP Ping
Packet Count:

Timeout: |1000

Seq # / Host
1385 10,99.1.251 6ms
1386 10.99.1,251 Sms
1387 10.99.1.251 27ms
1388 10,99.1.251 =
1389 10~

="

Time:

Ojx]

" Cow

S, it
ms
Reply Size | TTL  |Status v
50 64 »
S0 64
50 64
50 64
50 64
a4

\

TxjRx Rate: 6.3 Mbps 1 1100.0 Mbps
L Wirel
TxfRx Packet Rate: |4 474 pjs }18508 pfs o llieeEs
&, Bridge
Tx/Rx Bytes: |1322.0 GiB 113040.7 GiB -
- Tx/Rx Packets: 2998 465 255 113409 138 431 e
TxjRx Drops: |0 ALl
TR Erors:; [0 B
e
S
] -
Nooper...
x 147.6 Mbps -
Tool
& New Terr
: 6.8 Mbps =
123.0 Mbps =9 Metz
I &r
| enabled running slave connected to ess
Interface |Ethernet EolP Tunnel IP Tunnel GRE Tunnel WLAN YRRP Bonding LTE
- 7
MName Type LZMTU  Tx Rx Tx Packet (pjs) v
R 4thridget Bridge 1600 1974.2 kbps 89.7 Mbps 3609
RS ¢ivetherl Ethernet 1600 9.3 Mbps 4.3 Mbps 1017
RS 4pwlant Wireless (Atheros AR... 1600 6.3 Mbps 100.0 Mbps 4474

147.6 Mbps




« PtP — Real trafic plus TCP Test for a 20MHz —
country Iimitation Stable performance over time

REAL DATA from Januarry 20 5

l

fii

—-_—
—
| —————

-

REAL DATA from March 2015

12

[ hES
-le-

43.0 Mbps




- PtMP -

Old Devices - TEST

General

’ Advanced

Ping Ta: |1?2.32.254.254

@”E Bandwidth Test {(Running)

Interface: | |" Close
[ ] ARP Ping
Mew Window

Packet Count: | | -

Timeout: |1EIDEI |ms
ISeq # ¢ |Host Time Reply Size T/

470 172.32.254.254 14ms 50 |-

471 172.32.254.254 17ms 50 ||

472 172.32.254.254 19ms 50

473 172.32.254.254 14ms S0

474 172.32.254.254 12ms S0

475 172.32.254.254 13ms 50

476 172.32.254.254 29ms 50

477 172.32.254.254 20ms S0

478 172.32.254.254 16ms 50

479 172,32.254.254 15ms 50

480 172.32.254.254 15ms S0

431 172.32.254.254 18ms 50

482 172.32.254.254 17ms 50 :

433 172.32.254.254 17ms 50 | w
« »
4841... 456 of 484 ... |5% packe... |Min: 3., [Ava: .. |Max: 4.

Test To:

Protocal
Local UDP Tx Size
Femote LIDP Tx Size

Direction

TCP Connection Count:
Local Tx Speed:

Femote Tx Speed:

User

Passwaord

Lost Packets:

Tu /R Current
TxfRx 105 Average

Tx/Rx Total Average

E |

O oudp & ke

- 1500 |

- 1500 |

: |receive [#]
20 |
| | * bps
I | * bps
Random Data

: Imartin |A
0

g ID bpsj63.5 Mbps

g |D bpsjaz.3 Mbps

B ID bpsj61.4 Mbps

W
Rx: 63.5 Mbps
e sosvese 1RO

Skart
Skop

Close

dad:

|running. a0



« PtMP - Replace

* First there needs
to be done
Preparation and
Configuration

» Lets replace old

devices for a
802.11ac

 Distance 320m




« PtMP — TCP test after Install with a one client

General

Advanced

Ping To: |172.32.254.200

[Oi[x]
Start

Stop

Interface: |¥
- ARF Ping ) New Window

Packet Count: | |57

Timeout: [1000 ms
Seq # / |Host Time Reply Size | TTL |Status v

44 172.32.254.200 2ms 50 64 »

45 172.32.254.200 3ms 50 64

46 172.32.254.200 3ms 50 64

47 172.32.254.200 3ms 50 64

48 172.32.254.200 4ms 50 64

43 172.32.254.200 2ms 50 64

50 172.32.254.200 2ms 50 64

51 172.32.254.200 2ms 50 64

52 172.32.254.200 4ms 50 64

53 172.32.254.200 2ms 50 64

54 172.32.254.200 3ms 50 64

55 172.32.254.200 4ms 50 64

56 172.32.254.200 Sms 50 64

57 172.32.254.200 6ms 50 64

58 172.32.254.200 3ms 50 64

59 172.32.254.200 3ms 50 64

60 172.32.254.200 2ms 50 64

61 172.32.254.200 3ms 50 64

62 172.32.254.200 3ms 50 64

63 172.32.254.200 3ms 50 64

64 172.32.254.200 3ms 50 64

65 172.32.254.200 5ms 50 64

66 172.32.254.200 3ms 50 64

67 172.32.254.200 3ms 50 64

68 172.32.254.200 2ms 50 64

£3 17222 254200 Ame B0 &4 v
70items 70 of 70 packets re... 0% packet loss Min:2ms |Avg:3ms |Max:9ms

Interface <wlan1>

WDS Nstreme NV2 TxPower Cument Tx Power Status Status Traffic

Tx/Rx Rate: |221.5 Mbps /(2.0 Mbps
Tx/Rx Packet Rate: |18 384 p/: /[3787p/
a e p/s p/s Aoply
Tx/Rx Bytes: |14.3GiB /|136GiB
,
Tx/Rx Packets: |13 503 925 /(12428 090 ,
/R Drops: |0 /o |
T/ Emors: |0 /[0 | Simple Mode
' Scan...
i || |’,I|.J/r{x Emors: |0
| % :
I' HIH 183105
*
Il Tx: 229.0 Mbps
MR« 1946 3kbps

il

LM
B Tx Packet: 18384p/s
[ Rx Packet: 3787p/s

"

Il 7x: 223.0 Mbps

Bl Rx: 1946.3 kbps

"hlln



« PtMP - UDP test one client SOMHz

Bandwidth Test (Running)

Test To: |172.32.254.200

Protocol: & udp ¢ tcp
Local UDP Tx Size: :1500
Remote UDP Tx Size: :1500

'¢|4

Direction: :send p
TCP Connection Count: 20 '| 8.35.M N
Local Tx Speed: A ¥ bps
Remote Tx Speed: _ N ¥ bps
_|Re
— 431.0 Mbps =
User: |adr -
: o
Password: | N ) | ¥
Lost Packets: T)
Tx/Rx Curmrent: 71
Tx/Rx 10s Average: Zn
Tx/Rx Total Average: »2@
18:35:34

g

running...

431.0 Mbps




« PtMP - 2 clients — you need a close distance to maintain
CCQ and the SNR really high for a High Speed connection.

Intefaces Nstreme Dual Access List Registration | Connect List Security Profiles Channels
= Y 00 Reset

' Radio Name  MAC Address Interface Uptime AP W...|Last Activit...| Tx/Rx Signal ... | Tx Rate Rx Rate
4PACSEQCE... 4C:5E:0C:66:CA:A3  wilani 11:43:33 no no 0.000 -38/-39 702Mbps-80MHz/2S  702Mbps-80MHz/2S
4PACSEQC6E... 4C:5E:0C:66:CA:AS  wilanl 11:43:31 no no 0.000 -42/-42 585Mbps-80MHz/2... 866.6Mbps-80MHz/2S/SGlI

@E AP Client <4C:5E:0C:66:CA:A3>

General 802.1x Signal Nstreme NV2 Statistics | 0K | General 802.1x Signal Nstreme NV2 Statistics | OK |

Tx Rate: 2585Mbps-80MHz/25/SGI I e — l Tx Rate: :702Mbps-80MHz/25 I e I

Rx Rate: :866.6Mbps-80MHz/28/SGI ’ Reset l R Rate: :702Mbps-80MHz /25 ] | ~ |

12 e 8 | P S 6 [ Copy to Access st | Ti/Rx Packets: |6 697 641/12 029 732 [ Copyto Pocess x|

Tw/Fx Bytes: |1802.4 MiB/2972.8 MiB [ Copy o Connect List | Tw/Fx Bytes: |2633.8 MiB/363.8 MiB || [copyto Comeai |

2 Tx/Rx Frames: |3 312 642/8 232 633 ‘ Ping l Tx/Rx Frames: |1 656 327/6 120 581 | Ping |
—|  Tx/Rx Frame Bytes: |1815.3 MiB/2991.8 MiB | MACPng | Ti/Rx Frame Bytes: | 2644.7 MiB/384.0 MiB [ wacPng |
Tx/Rx Hw. Frames: I Teinet l T T Tt | l Telnet |

—| Tx/Rx Hw. Frame Bytes: ‘ MAC Telnet I Tx/Rx Hw. Frame Bytes: [ | MAC Telnet |

I Torch l » l Torch I

[Ol[x]




« PtMP - 2 clients — speed test running from booth CCR’s
cross-over UDP and TCP — full duplex

Tx/Rx Rate: [391.4 Mbps | /|8.2kbps
Tx/Rx Packet Rate: [32 260 p/s | /|9pss
Tx/Rx Bytes: |3204.3 MiB | /[31.9GiB
Tx/Rx Packets: |10 816 351 | /|22 824 577
Tx/Rx Drops: |0 | /[0
Tx/Rx Erors: |0 /[0
19:59:36

|

Il Tx: 408.2 Mbps
BRx: 14.2kbps

|
UL 5.6 kbps

Tx/Rx Rate: |128.3 Mbps | 7[134.1 Mbps
Tx/Rx Packet Rate: |16 925p/s | 7[13 194 p/s
Tx/Rx Bytes: |8.3GiB |/[340GB
Tx/Rx Packets: |15 235 195 /|24 888 153
Tx/Rx Drops: [0 /[0
Tx/Rx Errors: [0 /[0
20:02:54

T 128.7 Mbps
B Rx: 135.3 Mbps

i

I

Il

Il

I Tx Packet: 32260p/s
Bl Rx Packet: 9p/s

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

=W

|

B Tx Packet: 16 925p/s
e e o MMM




Comparison -
Results




 Point to Point test result

PLUS :
 Performance - up from 50Mbps to 120Mbps
- Latency - low latency in high LOAD
Minuses :
« Link stability - in High Noise will not find 80MHz
« Latency - some lagging can occur in high noise
(standard link will disconnect /
reconnect)
Regulations :

« Band-width - 20MHz outdoor




* Point to Multipoint

PLUS :
« Link stability - much beter in High Noise
* Performance - from 51 Mbps to 430Mbps UDP
- from 27Mbps to 229Mbps TCP
- 135Mbps Full Duplex TCP
- Latency - real low latency in high load
Minuses :
« Band-width - hard to find 80MHz free
« Price - Is little higher than 802.11n

« Distance - need to have high CCQ and SNR




Thank You

Contact information :
Martin Krug - Certified Mikrotik Trainer

Skolska b6 -
96001 Zvolen, Slovakia EI EI
phone +421 949 800 004

krug@mikrotik.cool : 5
skype: krugmartin-mikrotik : - '
sk.linkedin.com/in/krugmikrotik Lr e
www.mikrotik.cool o '.‘- i
www.mikrotikacademy.info [=]Y z z1-13




