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Nuevas versiones

« 2.5GBase-T y 5GBase-T
— 802.3bz (estandar de octubre de 2016)
— 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

QwiDe
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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




Lo 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)

Para servidores

Physical 1m 3m 5m 30m 70 m OM3 /
Layer Reach Backplane Copper Cable | Copper Cable | Twisted-Pair 100 m OM4
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Name 25GBASE-KR 25GBASE-CR-S 25GBASE-CR 25GBASE-T 25GBASE-SR
standard 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

. Twinax Twinax Duplex
Media Type Backplane Copper Copper Cat 8 MME
Module Type Backplane SFP28 SFP28 RJ45 SFP28
Market

Availability 2016+ 2016+ 2016+ 2016+ 2016+

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



C
©

sz =g

Redes de Nueva Generacion

Area de Ingenieria Telemética

Nuevas versiones

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

Data Center Server and Access
40 GE to 4 x 10 GE Breakout

Physical 10 m 100 m 7m
Layer Reach | Passive Copper Cable OM3/0M4 Passive Copper Cable

Aggregation and Core
Native 40 GE

100 m OM3/
150 m OM4

Y/ V)

Pluggable £ Ve 4 y Ve ' 4
Module ) <:/ } :<i//'
10GSFP+Cu 10GBASE-SR 40GBASE-CR4 40GBASE-SR4 40GBASE-LR4 40GBASE-ER4
L 4 \
Media \ * / ® o
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)
Standard 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/



upna
L] 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

Redes de Nueva Generacion
Area de Ingenieria Telematica

ETHERNET

LAYERS
pMAC = preemptable MAC .
REFEORSE'NCE K MAC CLIENT SUPPORTING PREEMPTION
LAYERS ’/' MAC CONTROL (OPTIONAL) MAC CONTROL (OPTIONAL)
APPLICATION ) MAC MAC
PRESENTATION ,’/ MAC MERGE
SESSION ) . RECONCILIATION
TRANSPORT ,'I ’,’/ I I <«—xMil
NETWORK |,/ 7 oy
DATA LINK
PHYSICAL D <— MDI

NOTE—In this figure, the xMll 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



100G

* Primera generacion eran 10x10Gbps
« Segunda generacion 4x25Gbps (menor tamafo y consumo)

Redes de Nueva Generacion
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- 1M 100 GE
Ports Projected
in 2016 by

Dell’Oro

g

Early Majority Late Majority Laggards
2010-2013 2014-2015 2015-2018 2018+ 2020+
1 - 4 Premium Ports/Slot 4 - 8 High Cost Ports/Slot 4 - 32 Lower Cost Ports/Slot  High Density Low Cost Ports High Density Commaodity Ports
CXP and CFP Modules CFP2 Modules QSFP28 and CFP4 Modules Theoretical 100 GE SFP

1st Generation 2nd Generation 3rd Generation

Greg Hankins “Evolution of Ethernet Speeds — What's New and What's Next”, RIPE 70, https://ripe70.ripe.net/archives/video/7/
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 Se esta reduciendo el tamano de los modulos
« Eso permite mayor densidad de puertos

CFP

CFP2
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Physical 1m 70 mOM3/ | 100 m OM3 /

Layer Reach Backplane | Copper Cable | Copper Cable | 100 m OM4 150 m OM4

100GBASE-KP4

Name 100GBASE-KR4 100GBASE-CR4  100GBASE-CR10  100GBASE-SR4  100GBASE-SR10 10x10-2km 10x10-10km 100GBASE-LR4 10x10-40km 100GBASE-ER4*

Standard June 2014 June 2014 June 2010 February 2015 June 2010 March 2011 August 2011 June 2010 August 2011 June 2010
|IEEE 802.3bj |EEE 802.3bj |IEEE 802.3ba |IEEE 802.3bm IEEE 802.3ba 10x10 MSA 10x10 MSA |EEE 802.3ba 10x10 MSA IEEE 802.3ba

Electrical
Signaling 4x25 4x25 10x 10 4x25 10x 10 10x 10 10x 10 10x 10 10x 10 10x 10
(Gbr/s)
'SAie:Iaalin 4x25 4x25 1010 4x25 10x 10 10x 10 10x 10 4x25 10x 10 4x25
(ng s g NRZ and PAM-4 850 nm 850 nm 1310 nm As 1310 nm As 1550 nm As 1310 nm As 1550 nm As
Media Type Backplane Twinax Twinax Parallel MMF Parallel MMF Duplex Duplex Duplex Duplex Duplex

yp P Copper Copper (12-Fiber MPO)  (24-Fiber MPO) SMF SMF SMF SMF SMF

CFP, CFP2 CFP, CFP2
CFP2, CFP4, CXP, CFP2, CFP2, CFP4, ) A ; A CFP,
Module Type Backplane QSFP28 CFP4, QSFP28  CPAK, QSFP28 CFP4, CPAK, CFP CFP CFP4, CPAK, CFP CFP2
CXP QSFP28

Market 2014+ 2014+ 2010 2015+ 2012 2011 2011 2010 TBD 2012
Availability

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

Management

§ - 802.3bw-2015
g — 100Base-T1 Ethernet sobre un solo par trenzado sin apantallar
'g, (15m) en entornos de automocion
§ « 802.3bp-2016
< — 1000Base-T1 Ethernet sobre un solo par trenzado sin apantallar
(15m) —_—
« 802.3bn-2016 -
— 10GPass-XR
— EPON sobre coaxial
EPoC = Transparent Extension of EPON Services over Coax
. Optical Fiber —>+< Coax
Residential
oLT '
S FIBER IEEE 802.3 il s
i . EPoC Standard™ S
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Proximas versiones

« 400G
— |EEE P802.3bs 400GbE Task Force (esperado fin 2017)

— Se plantean diferentes opciones en: velocidad de cada
senal, modulaciéon, numero de A, numero de fibras

— Terabit/s a dia de hoy no es practico (¢,20207)

Layer Reach
25 Gb/s NRZ
50 Gb/s NRZ - : SAM)I(= 1 SMF 1 SMF
s [
100 Gb/s PAM-4 - ‘: SAM)I(= 14 S}\M)Ii -

4 A X
100 Gb/s DMT 1 SMF

Greg Hankins “Evolution of Ethernet Speeds — What's New and What's Next”, RIPE 70, https://ripe70.ripe.net/archives/video/7/
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" (@D 802.11 (CTFRD

« Tantoen 2.4 GHz como 5 GHz En 5 GHz
« Compatible con 802.11a/b/g Canales 20, 40, 80 6 160 MHz

 Canales de 20MHz o0 40 MHz Los dispositivos suelen a la vez
e MIMO soportar 802.11n

Area de Ingenieria Telematica
[ ]
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. Hasta 4 streams espaciales ~ * Beamforming
- Permite beamforming « Hasta 8 streams espaciales

. No solo trae mejoras en el nivel ~ °  MU-MIMO (max. a 4 clientes)

fisico sino también en MAC @

 Hoy en dia lo normal es hasta 3 51
streams con lo que maximos de ‘ 55
450Mbps

(@) Single-user MIMO
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Waves 802.11ac

Wave 1
1.3 Gbps
SU-MIMO
Canal hasta 80 MHz
3 streams espaciales

Wave 2

2.34 Gbps
MU-MIMO
Canal hasta 160 MHz
4 streams espaciales

Date rates Introduced with 802.11a¢c Wave 2

w1 e e a
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f MBS R e )
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160 3 2% 2340 152
ey Tme e e )

Environment and Deployment will impact coverage and quality

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

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

f

1x1
22

Smartphones to 563 Mbps*
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Tablets to 1.13 Gbps*

.
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Laptops 1.13 to 1.69 Gbps*
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Not_ou Clients will be created equal - early chip drops and quality of components make a difference - mileage will vary Rate & Range,
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« Se espera para 2019

« 24 GHzy5GHz

 Busca mejora 4x

» Multiuser (OFDMA o MU-MIMO)
« Hasta 8 clientes (MU-MIMO)

« Hasta 1024-QAM

Area de Ingenieria Telematica




