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 MikroTik Certified Trainer (since 2011)
 M.IT.S Co Founder & CTO

(MikroTik Sales & Training Partner)
 Own a WISP (MikroTik Wireless Platform)
 Doing MikroTik projects in 5 African and 10 Asian Countries





 Brief review of IEEE, 802 and wireless Standard

 Differences with 802.11 n

 802.11ac Specifications:
1.RF Bandwidth (Channel Width)
2.MIMO Special Stream
3.Modulation

 Data rates table

 MikroTik 802.11 ac implementation 



 Institute of Electrical and Electronics Engineers
 Professional association formed in 1963
 Educational and technical advancement of electrical and 

electronic engineering, telecommunication and computer 
engineering

Responsible to standardize technologies
1. Power and Energy
2. Biomedical and healthcare
3. Information technology and telecommunication

…and many more…   



 Refers to a family of standards dealing with LAN & MAN
 802 is the date of first IEEE meeting (February 1980)
 802 standards map to the lower 2 layers (physical and Data 

link layers)
 The most widely used standards are for the Ethernet 

family, Token Ring, Wireless LAN, Bridging and 
Virtual Bridged LANs





 Standards and specifications for implementing wireless 
local area network (WLAN) computer communication     
in the 2.4, 3.6, 5, and 60 GHz frequency bands

 The base version of the standard was released in 1997
 consists of a series of half-duplex over the air 

modulation techniques
 802.11b was the first widely accepted one
 followed by 802.11a, 802.11g, 802.11n, and 802.11ac

Is the brand name of WLANs under 802.11 Standard







 Provides high throughput WLANs on 5 GHz
 was developed from 2011 through 2013 and 

approved in January 2014
 multi-station WLAN throughput at least 1 Gbps

and a single link throughput at least 500 Mbps
 This throughput achieved by using:
1. Wider RF bandwidth (up to 160 MHz),
2. More MIMO spatial streams (up to eight),
3. Downlink multi-user MIMO (up to four clients),
4. high-density modulation (up to 256-QAM)





RF Bandwidth (Channel Width)
802.11ac can support up to 160 MHz Channel Width
Wider Channel Width=More Bandwidth
Wider Channel Width=Less Power (Distance)



MIMO Special Stream 
 802.11ac can support up to 8x8 MIMO

More Stream=More data Rate



Modulation
 256-QAM, rate 3/4 and 5/6, added as optional 

modes (vs. 64-QAM, rate 5/6 maximum 
in 802.11n)

 Some vendors offer a non-standard 1024-QAM 
mode, providing 25% more bandwidth 
compared to 256-QAM



 Modulation is very, very important in Wireless 
transmission, specially to increase quality, Performance 
and throughput  

But

What is Modulation actually?????



In general:
modulation is the process of varying one or more 
properties of a periodic waveform (carrier signal)
with a modulating signal that typically contains 
information to be transmitted
In Telecommunication:
modulation is the process of conveying a message 
signal, for example a digital bit stream or 
an analog audio signal, inside another signal (carrier 
signal) that can be physically transmitted



 The aim of digital modulation is to transfer 
a digital bit stream over an analog PassBand channel, 
for example over the public switched telephone 
network (PSTN)

 The aim of digital baseband modulation methods, 
also known as line coding, is to transfer a digital bit 
stream over a BaseBand channel, typically a non-
filtered copper wire such as a serial bus or a 
wired local area network.







ASK, PSK and FSK                                QAM 
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Enjoy MUM

Good Luck
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