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First: 

What is Happening in:
Energy Efficient Ethernet (P802.3az)



P802.3az Energy Efficient Ethernet 

• Is an approved IEEE Standards project
– Approved September, 2007 

• Is a Task Force of IEEE 802.3 Ethernet 
Working Group. 

• The PAR is for an amendment to
IEEE Std 802.3 



Thus (as an 802.3 project)

The scope of the project is limited to: 
• Items appropriately within the scope of 802.3 
• Interoperability specifications 
• NOT implementations



Further…

We have chosen the scope of the project to 
be limited to: 

• Low hanging fruit 
• Twisted pair copper interfaces 



Insert Hugh’s slide here

• Graph of % of power spent on interface
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Focus Areas

• Data Center Copper
– Code speak for 10GBASE-T

• Low power between packets, 100M to 10G
– Current code sets are constant power
– i.e. idle consumes as much power as 1s & 0s
– Keeps latencies low 

• Improved voltage efficiency for 10BASE-T
– Std was done when 5 volt was the norm 



Problem areas
• Bias in participation towards PHY vendors 

– Tilts effort towards: Fix "problem" with a new, high 
margin chip 

– Focuses effort towards 10GBASE-T problem 
– Self-contained localized solutions 

• Layering of Communication standards
(ISO 7 Layer Model & derivations) 

• Established dependence on unspecified but 
usual behavior 
– e.g. Maintaining TCP Connections



Problem areas (2)

• Changing requirements for "unspecified 
behavior" 
– e.g. AV Bridging, time keeping, synchronous 

applications
– e.g. Latency dependencies (Data Center Ethernet)



Approaches

• Auto-Negotiation (rejected, too slow, drops 
link)

• Rapid PHY Switching (rejected, requires 
predictive logic or big buffers)

• Subset PHYs (variant of RPS), (Rejected, 
RPS problems + too many new signals)

• Low power IDLE + refresh (current dir.)
• Low voltage 10BASE-T (current direction)



Still to be addressed

The More System Oriented Aspects
• Any kind of “WAIT” signals
• Explicit speed shifts/speed locks
• Power up/down facilities



Issues

• Any kind of “WAIT” signals
• Explicit speed shifts/speed locks
• Power up/down facilities



Part 2

The Challenge of Energy 
Efficiency Metrics for 
Network Equipment



What is P802.3az doing?

• Not much
– Most discussions have not been rigorously 

quanitative.
– Implementation vs standards are ultimately 

the issues



Central Issues

• Simple power per bit across the network is not 
the issue
– Delay is an issue and cost (Packets transmitted at 

speeds lower than their generation speed “take 
longer” to get there).

– Transit variability can mess things up.
– Newer applications tend to be more sensitive than 

traditional “best effort” data service.
– Capital/OpEx shows up too.

• One dimensional metric is not the answer



Even the one dimensional metric is not 
that simple

• IF power consumption is traffic dependent
(not currently the case)

• THEN an agreed upon traffic model is needed
(much like EPA City/Hiway driving cycles)

• Traffic model SHOULD have a reasonable relationship to 
real network traffic patterns

• At best, THE NUMBER for most networks
(power cycled networks excluded) will be of the form:
Watts/hour of up time (per unit of peak capacity?)
PLUS
n microwatts per kilobit transmitted.
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CONCLUSION

MOST OF THE POWER DISSIPATION IS GOING 
TO BE FROM CONSTANT DISSIPATION 

PORTIONS OF THE SYSTEM

However,
There are SO MANY Ethernet copper ports sold

that a small power reduction is worth while on a 
national scale.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


