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Discussion

B Overview of Energy Efficient Ethernet (EEE)
M Things to consider
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B EEE is a method to facilitate transition to and from lower
power consumption in response to changes in network

demand
In the process of being defined for these copper
PHYs
B 100BASE-TX (Full Duplex)
B 1000BASE-T (Full Duplex)
B 10GBASE-T
B 10GBASE-KR
B 10GBASE-KX4

B 1000BASE-KX
JUses Low Power ldle (LPI) to save energy
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What 1s LLow Power Idle?

B Concept: Transmit data as fast as possible, return
to Low-Power Idle

W Saves energy by cycling between Active and Low
Power Idle

JPower reduced by turning off unused circuits during
LPI

JEnergy use scales with bandwidth utilization

Active

Source: hays_01_0308.pdf
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What 1s L.ow Power Idle?

B Definitions

Term Description

Sleep Time (Ts) Duration PHY sends Sleep symbols before going Quiet.

Quiet Duration (Tq) Duration PHY remains Quiet before it must wake for Refresh period.
Refresh Duration (Tr) Duration PHY sends Refresh symbols for timing recovery and coefficient

synchronization.
PHY Wake Time (Tw_PHY) | Duration PHY takes to resume to Active state after decision to Wake.

System Wake Time Wait period where no data is transmitted to give the receiving system time
(Tw_System) to wake up.
Active Low-Power Active
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Source: hays 01 0308.pdf Tw_System




What 1s L.ow Power Idle?

LAN
CSMA/CD
LAYERS

HIGHER LAYERS

LLC (LOGICAL LINK CONTROL) OR OTHER MAC CLIENT

MAC CONTROL (OPTIONAL)

MAC - MEDIA ACCESS CONTROL
RECONCILIATION

LPIl inserted/ ———
detected here

PCS PCS
PHYs PMA FEC (FEC is KR only and optional)

PMD PMA

PMD

MEDIUM §
; ; MEDIUM §

“BASE-T's” Y
(except 10BASE-T) Backplane




What 1s L.ow Power Idle?

Other system input

information MAC Client
roquest |
MA_DATA. request
l MA_DATA. indicate
|
Media Access Control
F 3 T
PLS_DATA.request T T T T
PLS_SIGNAL.indication
OS”tp”t to PLS_DATA indication
ystem L
PLS_DATA_VALID.indication
— | |
PLS_ CARRIER.indication
LP IDLE request . v | ||
LP_IDLE.indicate [LPI Detect]
= RS
nformation from -
EEE LLDP MIB i
PLS CARRIER.indication used to defer MAC during LPI
Could have used CRS but not supported in XGMII (or by SGMII) XMl

Source: law_01_1108.pdf




Link partner communication

Use auto-negotiation to notify link partner of EEE capabilities
Use LLDP after the link is up

Operates over a point to point link

Completely enclosed protocol

LWe define data, it gets transported
B We don't get to make changes to the protocol

Data in ‘Local MIB’ transported to ‘Remote MIB’
UTransported by TLVs (type, length, value)

System 1 System 2

A change in a ‘Local MIB’ attribute appears i
the corresponding ‘Remote MIB’ attribute

Source: law_01_0508.pdf
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LLDP and State diagrams

mCan’t map directly to TLV contents
IMap through objects in dot3az local and remote MIB
Define MIB attribute to variable mapping
JAllows .3 layers to take action based on variable changes

LLDPDU Format

Optional . « | Optional
TLV TLV
A

State 1

def <= True

abc = True

A 4

State 2

def <= False — ‘

Source: joint_diab_1_0708.pdf

alLocDef




Current status

B We are preparing Draft 1.4 in the Task Force
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]
Things to consider

M Latency introduced by EEE
Sleep and Wake

When at Low Power Mode, PHY device is not available
Immediately for data transmission request.

JThe max PHY recovery time Tw is different for different
PHY types and can be increased by systems using L2

JArchitecture of 802.3az uses carrier deference to indicate
availability of medium
B TSSG may be able to use this information to help
mitigate latency introduced by Low Power ldle



Thank Youl




