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Tecnologias Ethernet

100Base-X
1000Base-X
10GBase-X
40GBase-X
100GBase-X
200GBase-X
400GBase-X
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https://ethernetalliance.org/wp-content/uploads/2020/03/EthernetRoadmap-2020-Side 1-FINAL.pdf
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Nuevas versiones

- 802.3bz (2016)
— 2.5GBase-T y 5GBase-T
— Empleando cat. 5e y 6 (gran planta instalada)

— Util para salidas de Access Points
« 802.11n: 600Mbps
« 802.11ac (wave 1, wave 2): 3.47 — 6.93 Gbps
» Hace falta el 75% de la tasa inalambrica en el cableado

 802.3cbh-2018
— 2.5Gb/s y 5Gb/s en backplane

Cable 1 Gbps 2.5 Gbps 5 Gbps 10 Gbps

Category 5e v v v Not
Supported

Category 6 v v v v

(55m)

Category 6a v v v v
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Nuevas versiones

« 25GBase-CR, 25GBase-SR
Sobre twinaxial cable (5m) o fibra multimodo (802.3by-2016)
— Mas eficiente que 40G (40G es 4x10G, 25G es 1 lane)

— Mejor utilizacion de capacidad de conmutacion de ASICs (2015 ya
a 3.2Tbps)

« 25GBase-LR, 25GBase-ER

802.3cc-2017
— 10 6 40Km sobre fibra 6ptica monomodo

Physical 1m 3m 5m 30m 70 m OM3 /
Layer Reach Backplane Copper Cable | Copper Cable | Twisted-Pair 100 m OM4

Name 25GBASE-KR 25GBASE-CR-S 25GBASE-CR 25GBASE-T 25GBASE-SR
Seardard September 2016 September 2016 September 2016 March 2016 September 2016
IEEE 802.3by IEEE 802.3by IEEE 802.3by IEEE 802.3bq IEEE 802.3by

Electrical
Signaling (Gb/s) 1x25 1x25 1x25 1x25 1x25
Media
Signaling (Gb/s) 1x25 1x25 1x25 1x25 1x25

s Twinax Twinax Duplex
Media Type Backplane Copper Copper Cat 8 MMF
Module Type Backplane SFP28 SFP28 RJ45 SFP28

Greg Hankins “Evolution of Ethernet Speeds — What's New and What's Next”, RIPE 70, https://ripe70.ripe.net/archives/video/7/



Nuevas versiones

« 25GBase-T, 40GBase-T
30 metros sobre par trenzado categoria 8 (802.3bg-2016)

« 25GBase-BR10, 25GBase-BR20, 25GBase-BR40
Single strand single-mode fiber (10Km, 20Km, 40Km)
802.3cp-2021

Data Center Server and Access Aggregation and Core

40 GE to 4 x 10 GE Breakout Native 40 GE

Physical 10 m 100 m 7m 100 m OM3/ 40 km
Layer Reach | Passive Copper Cable OM3/0M4 Passive Copper Cable 150 m OM4 SMF
/f
~ 4 ’
Pluggable s O
Module 4

10GSFP+Cu 10GBASE-SR 40GBASE-CR4 40GBASE-SR4 40GBASE-LR4 40GBASE-ER4
Y 4 é\\i : / ’ ’ . ‘ ’
Media @ N\ ‘ / @ P ﬁ ﬁ
Integrated Twinax Parallel MMF Integrated Twinax Parallel MMF Duplex SMF Duplex SMF
(QSFP+ to 4 x SFP+) (MPO to 4 x Duplex LC) (QSFP+ to QSFP+) (12-Fiber MPO) (LC) (LC)
D—— July 2009 June 2002 June 2010 June 2010 June 2010 February 2015
SFF-8431 IEEE 802.3ae IEEE 802.3ba IEEE 802.3ba IEEE 802.3ba IEEE 802.3bm

Greg Hankins “Evolution of Ethernet Speeds — What's New and What's Next”, RIPE 70, https://ripe70.ripe.net/archives/video/7/



Nuevas versiones

« 50GBase-BR10, 50GBase-BR20, 50GBase-BR40
— Single strand single-mode fiber (10Km, 20Km, 40Km)
— 802.3cp-2021 (también 10 Gb/s y 25 Gb/s)

- 50GBASE-CR, 50GBASE-FR, 50GBASE-KR,
50GBASE-LR, 50GBASE-SR
— 802.3cd-2018
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« Segunda generacion 4x25Gbps

tamafo y consumo)
* Reduciendo el tamano de los médulos
« Eso permite mayor densidad de puertos

« 802.3ck-2022 1x100Gb/s (SerDes 112Gb/s)

Physical

Layer Reach

im
Backplane

Copper Cable | Copper Cable

100G

* Primera generacién eran 10x10Gbps

70 m OM3 /
100 m OM4

100 m OM3 /
150 m OM4

(menor

FORM FACTORS

This diagram shows the most common form
factors used in Ethernet ports. Hundreds of

ship a year.

1-4 Lane Interfaces

Optical Fiber ~

0.01-406b/s

millions of RJ45 ports are sold a year while tens
of millions of SFP and millions of QSFP ports

This diagram shows new form factors
initially designed for 100GbE and 400GbE

Ethernet ports.

4+ Lane Interfaces

Name

Standard

Electrical
Signaling
(Gb/s)

Media
Signaling
(Gb/s)

Media Type

Module Type

Market
Availability

100GBASE-KP4
100GBASE-KR4

June 2014
IEEE 802.3bj

4x25

4x25
NRZ and PAM-4

Backplane

Backplane

2014+

100GBASE-CR4

June 2014
IEEE 802.3bj

4x25

4x25

Twinax
Copper

CFP2, CFP4,
QSFP28

2014+

100GBASE-CR10

June 2010
IEEE 802.3ba

10x 10

10x 10

Twinax
Copper

CXP, CFP2,
CFP4, QSFP28

2010

100GBASE-SR4

February 2015
IEEE 802.3bm

4x25

4x25
850 nm

Parallel MMF
(12-Fiber MPO)

CFP2, CFP4,
CPAK, QSFP28

2015+

100GBASE-SR10

June 2010
|EEE 802.3ba

10x 10

10x 10
850 nm

Parallel MMF
(24-Fiber MPO)

CFP, CFP2,
CFP4, CPAK,
CXP

2012

10x10-2km

March 2011
10x10 MSA

10x 10

10x 10
1310 nm As

Duplex
SMF

CFP

2011

10x10-10km

August 2011
10x10 MSA

10x10

10x 10
1310 nm As

Duplex
SMF

CFP

2011

100GBASE-LR4

June 2010
IEEE 802.3ba

10x 10

4x25
1550 nm As

Duplex
SMF

CFP, CFP2,
CFP4, CPAK,
QSFP28

2010

10x10-40km

August 2011
10x10 MSA

10x 10

10 x 10
1310 nm As

Duplex
SMF

CFP

TBD

100GBASE-ER4*

June 2010
IEEE 802.3ba

10 x 10

4x25
1550 nm As

Duplex
SMF

CFP,
CFP2

2012

Greg Hankins “Evolution of Ethernet Speeds — What's New and What's Next”, RIPE 70, https://ripe70.ripe.net/archives/video/7/




> 100 Gb/s

802.3bs-2017
— 200Gb/s y 400Gb/s

— 400GBase-SR8, 400GBase-DR4, 400GBase-XDR4, 400GBase-
FR4, etc

802.3cd-2018
— 50Gb/s, 100Gb/s y 200Gb/s Ethernet
— Sobre twinaxial, fibra o backplane

— S50GBASE-CR, 50GBASE-FR, b50GBASE-KR, 50GBASE-LR,
50GBASE-SR, 100GBASE-DR, 100GBASE-KR2, 100GBASE-SR2,
200GBASE-CR4, 200GBASE-KR4, 200GBASE-SR4

802.3cn-2019
— 50 Gb/s, 200 Gb/s y 400 Gb/s sobre fibora monomodo

802.3cm-2020

— 400GBASE-SR4.2 y 400GBASE-SR8
— 2 pares y 8 pares de fibra multimodo respectivamente, 100m



> 100 Gb/s

— 100GBase-FR1, 100GBase-LR1, 400GBase-FR4, 400GBase-LR4-
6

— 10Km, SMF (100Gb/s per wavelength)
« 802.3ck-2022

— Interfaces eléctricos a 100, 200 y 400 Gb/s en base a sefial a 100
Gb/s

« 802.3db-2022

— 100, 200 y 400 Gb/s sobre f.0. multimodo usando sefial a 100 Gb/s
sobre cada wavelength

Physical 100 m
Layer Reach MMF

16 A x
16 MMF

25 Gb/s NRZ
50 Gb/s NRZ

50 Gb/s PAM-4 1 SMF

4 X
1 SMF

100 Gb/s PAM-4
100 Gb/s DMT

Greg Hankins “Evolution of Ethernet Speeds — What's New and What's Next”, RIPE 70, https://ripe70.ripe.net/archives/video/7/



>> 100 Gb/s

« 802.3df-2024
— Empleando nuevos SerDes 112 Gb/s
— 400 Gb/s sobre 4 lineas/wavelengths SMF a 2 km
— 800 Gb/s
» Sobre 8 lineas/wavelengths SMF/MMF 2 km/100 m
» Sobre twin-axial a 2m

. 802.3dj

— En desarrollo; basado en SerDes 200+ Gb/s
— 800 Gb/s y 1.6 Tb/s sobre cobre y SMF




802.3br-2016

‘Specification and Management Parameters for Interspersing
Express Traffic”

Latencia para iniciar la transmision de un paquete express debe
ser < 2 veces el tiempo del paquete minimo + IPG

Anade soporte para trafico preemptivo

eMAC = express MAC s

LAYERS
pMAC = preemptable MAC —
. . ) MAC CLIENT SUPPORTING PREEMPTION
CAYERS ,', MAC CONTROL (OPTIONAL) MAC CONTROL (OPTIONAL)
APPLICATION 2 MAC MAC
PRESENTATION /// MAC MERGE
SESSION 2 RECONCILIATION
TRANSPORT //l ) <« xMil
NETWORK |, K 4 B
DATA LINK
PHYSICAL J_| <«— MDI

NOTE—In this figure, the xMIl is used as a generic term for the Media Independent Interfaces for implementations of 100 Mb/s and
above. For example: for 100 Mb/s implementations this interface is called MII; for 1 Gb/s implementations it is called GMII; for

10 Gb/s implementations it is called XGMII; etc.

MAC = MEDIA ACCESS CONTROL MDI = MEDIUM DEPENDENT INTERFACE
xMIl = MEDIA INDEPENDENT INTERFACE PHY = PHYSICAL LAYER DEVICE

Figure 99-1—Relationship of MAC Merge sublayer to the ISO/IEC Open Systems
Interconnection (OSI) reference model and the IEEE 802.3 Ethernet model



Otras
« 802.3bw-2015

— 100Base-T1 Ethernet sobre un solo par trenzado balanceado (15m)
« 802.3bp-2016
— 1000Base-T1 Ethernet sobre un solo par trenzado (15m)
« 802.3cg-2019
— 10Base-T1L (1Km), 10Base-T1S (15m), single balanced pair of conductors

« 802.3ch-2020

— 2.5GBase-T1, 5GBase-T1 y 10GBase-T1 sobre par balanceado
(Automotive Electrical Ethernet) (15m)

« 802.3cz-2023

— 2.5,5,10, 25y 50 Gb/s sobre fibra éptica de vidrio (GBase-AU)
 802.3cy-2023

— 25 Gb/s sobre un par trenzado balanceado Central

Gateway

1
]

]

ale
(5 g I
a8

Length of automotive Wk SyStem can exceed 3 km Driver Assistant Safety Vehicle Motion Infotainment Body Electronics

with up to 1,500 cables and up to 3,000 contacts.
ES swich  [Jecu [ pomain-ECy



Otras

« 802.3bn-2016
— 10GPass-XR. EPON sobre coaxial
« 802.3ca-2020
— EPON compatible con 10Gb/s EPON
— 25/10 Gb/s, 25/25 Gb/s, 50/10 Gb/s, 50/25 Gb/s y 50/50 Gb/s
— 20 km, Split ratio 1:32
« 802.3cs-2022

— Super-PON. Hasta 50 km y 1024 ONUs
— 10/10 Gb/s y 10/2.5Gb/s

EPoC = Transparent Extension of EPON Services over Coax

& > + € >
< > < >

Optical Fiber Coax

e Multiple
|Hs  Dwelling
[5=! / Tenant

FIBER 1EEE 802.3 { EPON Protocol over |
. C |
EPoC Standard[ ™ Distrbubon




Resumen

ETHERNET SPEEDS
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o 4006bE V. _7 800GbE
400G ‘
100GbE 200GbE
Q 100G
a 40G TR L 50GbE |
< , sonp O 2560E
o 10G FO —_
o oo 5GhE
(] 2.5GbE
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PATH TO SINGLE LANE
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FATTER PIPES

Modulation
A
Coherent -4+ —<
o
(]
‘—E; PAM-8 -3 —
©
L pPAM-4 -2 502
=
m
NRZ -1
(‘96 %
D/Ss/ Ql,q 100
Sec
O/,q)

% 100 400GBASE-DR4
[v)
~
Q
&
J4 50 400GBASE-LR8
H
g 25
w

4 8

Number of Lanes

Higher data rates are achieved by
using higher sampling rates and
different modulation techniques.
25Gigabaud sampling may create
25Gb/s NRZ, 50 Gb/s PAM-4 or
100Gb/s Coherent lanes.

O 25GLane (100G Lane
O 50GLane Q400G PMD
0 100G Lane Q800G PMD

After the data rate/lane is
chosen, the number of
lanes in a link determines
the speed. This chart
shows how 4 or 8 lanes
can be used to generate
400GDbE links.

https://ethernetalliance.org/wp-content/uploads/2020/03/EthernetRoadmap-2020-Side1-FINAL.pdf



Resumen

LATEST INTERFACES AND NOMENCLATURE

Backplane | Twinax Twisted Twisted MMF 500m 2km 20km 40km 80km Electrical
Cable Pair Pair PSM4 SMF SMF SMF SMF Interface
(1 Pair) (4 Pair)
10BASE- TIS TIS/TIL
100BASE- T
1000BASE- T
2.5GBASE- KX T T
5GBASE- KR T T
10GBASE- T1 T BIDI Access | BIDI Access | BIDI Access
LR/
EPON/ ER/
_ H 25GAUI
25GBASE KR CR/CR-S T SR EPON/ O o 5GAU
BIDI Access
KR4 CR4 T SR4/eSR4 | PSM4 LR4 XLAUI
A40GBASE- FR XLPPI
EPON/ EPON/
50GBASE- BIDI Access | BIDI Access BIDI Access LAUI-2/50GAUI-2
KR CR SR FR LxR ER S0GAUI-1
CRI10 SR10 10X10-2km | 10X10-10km CAUI-10 CPPI
CWDM4/ LR4/ ER4/
100GBASE- KR4 CR4 SR4 PSM4 P 4WDM-20 | ,\v v 40 CAUI-4/100GAUI-4
KR2 CR2 SR2 FR1 LR1 100GAUI-2
KR1 CR1 SR1 DR 100G-FR | 100G-LR ZR 100GAUI-1
200GBASE- KR4 CR4 SR4 DR4 FR4 LR4 ER4 200GAUI-4
KR2 CR2 SR2 200GAUI-2
SR16 FR8 LRS 400GAUI-16
400GBASE- SR8/SR4.2 FR4 LR4-6 ERS 400GAUI-8
KR4 CR4 SR4 DR4 | 400G-FR4 [400G-LR4-10 ZR 400GAUI-4

Gray Text = IEEE Standard

Red Text = In Standardization

Blue Text = Non-IEEE standard but complies to IEEE electrical interfaces

Green Text = In Study Group

https://ethernetalliance.org/wp-content/uploads/2020/03/EthernetRoadmap-2020-Side2-FINAL.pdf



Resumen

Ethernet is one of 4 and Campus applications drive the bulk of Ethernet port shipments have driven higher
Ethernet’s latest success stories. Forecasts predict with hundreds of millions of ports shipping per year. Ethernet’s roots are in enterprise local speed Ethernet solutions for decades. Router connections,
up to 500 million ports of Ethernet will ship in over area networks (LANs) where the entire Ethernet family, including the BASE-T products, can EPON, client side optics for optical transport network
100M vehicles by 2021. Ethernet links within cars be found. LANSs are rich in copper where over 70 Billion meters of cable have been deployed (OTN) equipment, and wired and wireless backhaul. In
provide data and power to reduce the cost and over the past 15 years. Enterprise data centers are very cost sensitive and most servers particular, the 5G mobile deployment is driving dramatic
weight in vehicles while providing economies of deploy GbE and 10GbE, and are expected to transition to 25GbE. increases in both fronthaul and backhaul applications, and
scale and interoperability. The bandwidth demand continues to push Ethernet to higher rates and longer
of connected cars could be the next big driver for distances. And with global demand by consumers for
Ethernet to go beyond 400GbE! video, this shows no signs of changing.

ENTERPRISE
CAMPUS AND DATA CENTER

SWITCH
LANE RATE 7, BANDWIDTH
Gb/s % (Tb/s)

Centralized
Controls

Individual
Heterogeneous
Servers

A —
S

‘ \jjl!‘!ﬂlqt Cameras

=

Smarl

Thermostat

Data Center
Interconnect

100G-400G

Middle of Rack
Ethernet Switches

‘\Q
/.

Vil

Vil

\

Security System

SN

Racks of
Servers

A

https://ethernetalliance.org/wp-content/uploads/2020/03/EthernetRoadmap-2020-Side1-FINAL.pdf
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Wi-Fi 4

r
m
©® O N\
o——©O O O ;
PY P o5 o5 6%

802.11n (ya 802.11-2020)
Tanto en 2.4 GHz como 5 GHz
Compatible con 802.11a/b/g
Canales de 20MHz o0 40 MHz
MIMO

Hasta 4 streams espaciales

Streams de 150 Mb/s
Permite beamforming

Trae mejoras en MAC como la
agregacion de PDUs

SISO MIMO

C@FD 80211 ({ QLR

Wi-Fi 5

Y1
802.11ac (ya 802.11-2020)
En 5 GHz

Canales 20, 40, 80 6 160 MHz

Los dispositivos suelen a la vez
soportar 802.11n

Beamforming
Hasta 8 streams espaciales
MU-MIMO (max. a 4 clientes)

(a) Single-user MIMO

51 $S1-4
52
S83
554

(b) Multi-user MIMO
$51-2 f E

55
552
553 53 |
554
2 .




Waves 802.11ac

Wave 1

1.3 Gbps (PHY rate), 845 Mbps (MAC throughput)
SU-MIMO

Canal de 20 MHz, 40 MHz 6 80 MHz

Aprox. 25, 12 6 6 canales

3 streams espaciales

5170 5330 5490 5730 5735 5835
MHz MHz MHz MHz MHz MHz
' ' ! ' ! ) H Total
136 40 44 48152 56 60 54: 1100 104 108 112 116 120 124 128 132 136 140 144 : 1149 153 157 161 16651
25

802.11a  ,..20MHz |

302.11n 12

802.11ac ™

I 1 | 1 I
| : o L |
| 1 : .
1
: : L o |
1 1 1 | N 1
160MHz 1 ! ! i ! 2
I, 1 1 1 \ :
1 !
1 1 . 1 ' ' i
1 1 1 1 | . 1
——" - - o
“{8o+80) ! ! : ! o !




Waves 802.11ac

Wave 2 « AP 4x4 puede enviar a 4 clientes

. 3.47 (PHY), 2.26 Gbps (MAC) 1x1 simult.
« Evita que desaprovechen el tiempo

*  MU-MIMO (solo downlink) de uso del medio
* Canal hasta 160 MHz - Requiere explicit transmit
« Hasta 4 streams espaciales beamforming

Wave 3: hasta 8x8

802.11ac Wave 2 Potential Throughput @ 160 MHz
faster connectivity = shorter active radio time = better battery life

Date rates Introduced with 802.11a¢ Wave 2 ) ’
X
Pmm uAcmu
Shom

B
Y
1 - Smartphones 10 563 Mbps* ) O
1 2% D

g ¥ WO FOWC W N F W, SO VO KB TR 4 \

' uo 1 - 2% 886 m C
160 2 o 1300 Bes x1 8
% 2 2% 180 1018 2x2 i

'f‘,so 2 266 1722 1126 ) b Tablets to 1.13 Gbps* >

B T B T R yr N N
160 3 256 2340 1521 2x2 U

TR T R T TR . £

Cow a3 3 200 1690 3 S

\_ Laptops 1.13 to 1.69 Gbps* =

* Assumes 65% MAC efficiency and 256 QAM connection with the AP

Not all Clients will be created equal - early chip drops and quality of components make a difference - mileage will vary Rate & Range,
Emvironment and Deployment will impact coverage and quality
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802.11ax (Wi-Fi6) @

Desde mayo de 2021

Amendment de 767 paginas a 802.11-202 (de 4379 paginas)
Finales de 2018 primeros equipos pre-estandar
24 GHzy 5 GHz

Busca mejora 4x

Wave 1 puede soportar 8 streams. Beamforming
Multiuser (OFDMA o MU-MIMO hasta 8 clientes, en wave 2 también en

Upllnk) If the most advanced technology Then it shall be identified as
a device supportsis... generation
Hasta 1024-QAM 802.11ax Wi-Fi 6
802.11ac Wi-Fi 5
802.11n Wi-Fi 4
Bandwidth Data bits per Time per
PHY (as number of subcarrier OFDM symbol
data subcarriers) (800ns GI)
802.11ac 234 (80 MHz) 5/6 x log2(256) 4 ps 390 1.17 156
= 6.67 Mbps Gbps Gbps
2 x 234 (160 MHz) X / = 780 - 3.12
Mbps Gbps

802.11ax 980 (80 MHz) 5/6 x log2(1024) 13.6 us 600 1.8 24 4.8 ® {%
= 8.33 Mbps Gbps Gbps Gbps -

Wi-Fi CERTIFIED 6™
Worldwide Wi-Fi 6E

. interoperability
(Wi 6]
CERTIFIED

2 x 980 (160 MHz) 1.2 3.6 4.8
Gbps Gbps Gbps



802.11ax (Wi-Fi 6E) =

_ Required for
Required for Prioritized QoS Required for

« 6 GHz sin licencia (1.2GHz de BW) oas e R e

\ i / Required for
} | / Triggered Uplink
i

 Hasta 7 canales de 160 MHz no interferentes \_\ Moo Comoatonurtenticr) T
«  MU-MIMO uplink e TN i
« Aprox. 2Gb/s con latencia sub-ms hasta 3m, | e conepe | " /_/

1.4 Gb/s a 7m extent (Hoow) | | posess | | woca) || rumy /
° Nuevo M AC | Distributed Coordination Function (DCF)

DSSS, OFDM, HR/DSSS, ERP, HT, VHT, TVHT or HE PHY

Band Channels BW

20mHz AAA 60 MHz of Spectrum &
1 40MHz [ 3 Channels Allocated

Figure 10-1—Non-DMG non-CMMG non-S1G STA MAC architecture
2.4 GHz

5 zomee AARARARA
seHz 2 ab n.. 500 MHz of Spectrum &
6 cowrz AN
i 25 Channels Allocated
51.70 5330 5490 573'0 :5735 58.35
MHz MHz MHz MHz MHz MHz

60 20 MHz Illlllllllllﬂllﬂlllllﬂlﬂllﬂllﬂllﬂllﬂllﬂﬂﬂllﬂlm

o, 2 ‘4wz | AAAAAAAAAAAAAAAAAAAAAARARAAAA 1200 MHz of Spectrum &
1 somiz | AN N AN AN BN AN B B O BN (B R WA | 50 Channels Available
amcyray v v v vV 7V ¥V W

5925 6425 6525 6875 7125
MHz MHz MHz MHz MHz

© BROADCOM
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802.11be (Wi-Fi 7)

802.11be-2024 (1020 paginas) EHT (Extremely High Throughput)

“This amendment [...] enable at least one mode of operation capable of
supporting a maximum throughput of at least 30 Gbit/s, as measured at
the MAC data service access point (SAP), with carrier frequency
operation between 1 and 7.250 GHz while ensuring backward
compatibility and coexistence with legacy IEEE Std 802.11 compliant
devices operating in the 2.4 GHz, 5 GHz, and 6 GHz bands.”

Wi-Fi Evolution I o

MLO, MRU, R-TWT

* 25 years of constant evolution with faster speeds and density Wi-Fi 6E
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802.11be (Wi-Fi 7)

« Canales de 320 MHz en la banda de 6 GHz (1-3 canales segun region)
« SP = Standard Power, LPI = Low Power Indoor (10-20m?)

Wi-Fi 7 - 320 MHz Channel Width
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802.11be (Wi-Fi 7)

 MLO (Multilink Operation)
— Cliente intercambia trafico con AP en multiples bandas o canales

simultaneamente
— Aumenta throughput o fiabilidad enviando los datos duplicados por
multiples enlaces

Wi-Fi 7 = Multilink (MLO)

Wireless Client

Ag:gs;&gi " (Non-AP MLD)
Method Benefit
Aggregation Throughput
Steering Lower Latency
Redundancy Reliability

MLD: Multi Link Device
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802.11ah-2016 (Wi-Fi HaLow)

Features Benefits
*  “Sub 1GHz License Exempt Operation”, low power i Sub-1 Ghz spectrum operation | @ §' Long range: approximately 1 km
«  Alcance de hasta 1km; loT, industrial & NerowbendOroM chamnes penetraion through walls and

) Several device power other obstacles

saving modes

« Canalesde1,2,4,8y 16 MHz

e« Tasa al menos 100Kb/s o
Kﬂ Latest Wi-Fi® security or gateways /

802.11af-2013

 Banda TV VHF/UHF (54-790MHz segun pais)

802.11ad (WiGig)

for months or years

Supports coin cell battery devices
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|':_|QJ Native IP support -
o=

No need for proprietary hubs
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