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Recommendations
Now that 40 GbE has been adopted as part of the 
8 02 . 3 ba T ask  F orc e,  there i s a need to c onsi der 
i nter-swi tc h l i nk s appl i c ati ons at 40 GbE.  O u r 
rec om m endati on i s that the 8 02 . 3 ba T ask  F orc e 
shou l d c onsi der the fol l owi ng :
1. T h e  D C  i n t e r -s w i t c h  l i n k  a p p l i c a t i o n  s h o u l d  b e  

c o n s i d e r e d  t o  b e  p a r t  o f  t h e  4 0 G  M M F  r e a c h  
d i s c u s s i o n .

2 . C o n s i d e r  a s  p a r t  o f  t h e  4 0 G  M M F  o b j e c t i v e  b o t h  a  
m u l t i -f i b e r  a n d  a  d u p l e x  f i b e r .

3 . A d o p t i n g  a  n e w  o b j e c t i v e  f o r  4 0 G  S M F  w i t h  m i n i m u m  
r e a c h  o f  10 k m .
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A dding  an ob j ectiv e:  nex t step s 
� Initial step is to determine if Task Force supports 
adding  th e new  ob j ectiv e of 4 0 G  S M F ( req uires 7 5 %  
support)

– n e e d  s u p p o r t i n g  m a t e r i a l  &  p r e s e n t a t i o n s  i n  t h e  a r e a s  o f :  
t e c h n i c a l  f e a s i b i l i t y ,  e c o n o m i c  f e a s i b i l i t y ,  b r o a d  m a r k e t  p o t e n t i a l  
a n d  d i s t i n c t  i d e n t i t y  f o r  t h e  n e w  o b j e c t i v e
– n e e d  t o  d e m o n s t r a t e  t h a t  e i t h e r  t h e  5  c r i t e r i a  a r e  p r e s e r v e d  o r
t h a t  i t  i s  n e c e s s a r y  t o  m o d i f y  o f  t h e  5  c r i t e r i a  r e s p o n s e s  t o  
s u p p o r t  a  4 0 / 1 0 0  p r o j e c t  w i t h  t h e  n e w  o b j e c t i v e

� If TF approv es ob j ectiv e,  th en W G  needs to approv e 
addition of ob j ectiv e.

– s t r o n g  f o c u s  o n  h o w  a  5  c r i t e r i a  r e s p o n s e  c o u l d  b e  m o d i f i e d
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� Bandwidth requirements f o r  c o m p u ting  and c o r e  ne two r k ing  ap p l ic atio ns  
ar e  g r o wing  at dif f e r e nt r ate s ,  whic h ne c e s s itate s  the  de f initio n o f  two  
dis tinc t data r ate s  f o r  the  ne x t g e ne r atio n o f  E the r ne t ne two r k s in o r de r  to  
addr e s s  the s e  ap p l ic atio ns :

– S e r v e r s ,  h i g h  p e r f o r m a n c e  c o m p u t i n g  c l u s t e r s ,  b l a d e  s e r v e r s ,  s t o r a g e  a r e a  n e t w o r k s  
a n d  n e t w o r k  a t t a c h e d  s t o r a g e  a l l  c u r r e n t l y  m a k e  u s e  o f  1 G  a n d  1 0 G  E t h e r n e t ,  w i t h  
s i g n i f i c a n t  g r o w t h  o f  1 0 G  p r o j e c t e d  i n  ’0 7  a n d  ’0 8 .   I / O  b a n d w i d t h  p r o j e c t i o n s  f o r  
s e r v e r  a n d  c o m p u t i n g  a p p l i c a t i o n s  i n d i c a t e  t h a t  t h e r e  w i l l  b e  a  s i g n i f i c a n t  m a r k e t  
p o t e n t i a l  f o r  a  4 0  G b / s  E t h e r n e t  i n t e r f a c e .

– C o r e  n e t w o r k i n g  a p p l i c a t i o n s  h a v e  d e m o n s t r a t e d  t h e  n e e d  f o r  b a n d w i d t h  b e y o n d  
e x i s t i n g  c a p a b i l i t i e s  a n d  t h e  p r o j e c t e d  b a n d w i d t h  r e q u i r e m e n t s  f o r  c o m p u t i n g  
a p p l i c a t i o n s .  S w i t c h i n g ,  r o u t i n g ,  a n d  a g g r e g a t i o n  i n  d a t a  c e n t e r s ,  i n t e r n e t  e x c h a n g e s  
a n d  s e r v i c e  p r o v i d e r  p e e r i n g  p o i n t s ,  a n d  h i g h  b a n d w i d t h  a p p l i c a t i o n s ,  s u c h  a s  v i d e o  
o n  d e m a n d  a n d  h i g h  p e r f o r m a n c e  c o m p u t i n g  e n v i r o n m e n t s ,  h a v e  d e m o n s t r a t e d  t h e  
n e e d  f o r  a  1 0 0  G b / s  E t h e r n e t  i n t e r f a c e .

B road M ark et P otenti al  ( 1  of 2 )B road M ark et P otenti al  ( 1  of 2 )
• Broad sets of applications
• M u ltiple v endors and nu m erou s u sers
• Balanced cost ( L A N  v ersu s attach ed stations)



4

� T he r e  has  b e e n wide  atte ndanc e  and p ar tic ip atio n in the  s tu dy  g r o u p  b y  
e nd u s e r s ,  e q u ip m e nt m anu f ac tu r e r s  and c o m p o ne nt s u p p l ie r s .  I t is  
antic ip ate d that the r e  wil l  b e  s u f f ic ie nt p ar tic ip atio n to  e f f e c tiv e l y  c o m p l e te  
the  s tandar diz atio n p r o c e s s .

� P r io r  e x p e r ie nc e  s c al ing  I E E E  8 0 2 . 3  and c o ntr ib u tio ns  to  the  s tu dy  g r o u p  
indic ate s :

– 40 Gb/s Ethernet will provide approximately the same cost balance between the 
L A N  and the attached stations as 1 0 Gb/s Ethernet.

– T he cost distribu tion between rou ters,  switches,  and the inf rastru ctu re remains 
acceptably balanced f or 1 00 Gb/s Ethernet.

� G iv e n the  to p o l o g ie s  o f  the  ne two r k s  and inte nde d ap p l ic atio ns ,  e ar l y  
de p l o y m e nt wil l  b e  dr iv e n b y  k e y  ag g r e g atio n &  hig h-b andwidth 
inte r c o nne c t p o ints .  T his  is  u nl ik e  the  hig he r  v o l u m e  e nd s y s te m
ap p l ic atio n ty p ic al  f o r  1 0 / 1 0 0 / 1 0 0 0  M b / s  E the r ne t,  and as  s u c h,  the  initial  
v o l u m e s  f o r  1 0 0  G b / s  E the r ne t ar e  antic ip ate d to  b e  m o r e  m o de s t than the  
l o we r  s p e e ds .   T his  do e s  no t im p l y  a r e du c tio n in the  ne e d o r  v al u e  o f  1 0 0  
G b / s  E the r ne t to  addr e s s  the  s tate d ap p l ic atio ns .

B road M ark et P otenti al  ( 2  of 2 )B road M ark et P otenti al  ( 2  of 2 )
• Broad sets of applications
• M u ltiple v endors and nu m erou s u sers
• Balanced cost ( L A N  v ersu s attach ed stations)
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� A s  an am e ndm e nt to  I E E E  S td 8 0 2 . 3 ,  the  p r o p o s e d p r o j e c t wil l  r e m ain in 
c o nf o r m anc e  with the  I E E E  8 0 2  O v e r v ie w and A r c hite c tu r e  as  we l l  as  
the  b r idg ing  s tandar ds  I E E E  S td 8 0 2 . 1 D  and I E E E  S td 8 0 2 . 1 Q .  

� A s  an am e ndm e nt to  I E E E  S td 8 0 2 . 3 ,  the  p r o p o s e d p r o j e c t wil l  f o l l o w 
the  e x is ting  f o r m at and s tr u c tu r e  o f  I E E E  8 0 2 . 3  M I B de f initio ns  
p r o v iding  a p r o to c o l  inde p e nde nt s p e c if ic atio n o f  m anag e d o b j e c ts  
( I E E E  S td 8 0 2 . 1 F ) .

� T he  p r o p o s e d am e ndm e nt wil l  c o nf o r m  to  the  f u l l -du p l e x  o p e r ating  
m o de  o f  the  I E E E  8 0 2 . 3  M A C .   

� A s  was  the  c as e  in p r e v io u s  I E E E  8 0 2 . 3  am e ndm e nts ,  ne w p hy s ic al  
l ay e r s  s p e c if ic  to  e ithe r  4 0  G b / s  o r  1 0 0  G b / s  o p e r atio n wil l  b e  de f ine d.

� By  u til iz ing  the  e x is ting  I E E E  8 0 2 . 3  M A C  p r o to c o l ,  this  p r o p o s e d
am e ndm e nt wil l  m aintain m ax im u m  c o m p atib il ity  with the  ins tal l e d
b as e  o f  E the r ne t no de s .

C om pati bi l i tyC om pati bi l i ty
• I E E E  8 0 2  defines a fam ily  of standards.  A ll standards sh all b e in conform ance w ith  th e I E E E  

8 0 2 . 1  A rch itectu re,  M anag em ent,  and I nterw ork ing  docu m ents as follow s:  8 0 2 .  O v erv iew  and 
A rch itectu re,  8 0 2 . 1 D ,  8 0 2 . 1 Q ,  and parts of 8 0 2 . 1 f.  I f any  v ariances in conform ance em erg e,  
th ey  sh all b e th orou g h ly  disclosed and rev iew ed w ith  8 0 2 .  E ach  standard in th e I E E E  8 0 2  
fam ily  of standards sh all inclu de a definition of m anag ed ob j ects th at are com patib le w ith  
sy stem s m anag em ent standards.
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D i sti nc t I denti ty  D i sti nc t I denti ty  

� The proposed amendment is an upgrade path for IEEE 802.3 users, b ased on the IEEE 802.3 M A C .
� The estab l ished b enefits of the IEEE 802.3 M A C  inc l ude:

– D e t e r m i n i st i c ,  h i g h l y  e f f i c i e n t  f u l l -d u p l e x  o p e r a t i o n  m o d e
– W e l l -c h a r a c t e r i z e d  a n d  u n d e r st o o d  o p e r a t i n g  b e h a v i o r
– B r o a d  b a se  o f  e x p e r t i se  i n  su p p l i e r s a n d  c u st o m e r s
– S t r a i g h t f o r w a r d  b r i d g i n g  b e t w e e n  n e t w o r k s a t  d i f f e r e n t  d a t a  r a t e s

� The M anagement Information B ase ( M IB )  for IEEE 802.3 w il l  b e ex tended in a manner c onsistent w ith the IEEE 802.3 M IB  for 1 0 /  1 00 /  1 000 /  1 0000 M b / s operation. 
� The proposed amendment to the ex isting IEEE 802.3 standard w il l  b e formatted as a c ol l ec tion of new  c l auses, mak ing it easy  for the reader to sel ec t the rel ev ant spec ific ation.
� B andw idth req uirements for c omputing and netw ork ing appl ic ations are grow ing at different rates.  These appl ic ations hav e different c ost /  performanc e req uirements, w hic h nec essitates tw o distinc t data rates, 4 0 G b / s and 1 00 G b / s.  

• S u b stantially  different from  oth er I E E E  8 0 2  standards
• O ne u niq u e solu tion per prob lem  ( not tw o solu tions to a prob lem )
• E asy  for th e docu m ent reader to select th e relev ant specification
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T ec hni c al  F easi bi l i ty  T ec hni c al  F easi bi l i ty  
• D em onstrated sy stem  feasib ility
• P rov en tech nolog y ,  reasonab le testing
• C onfidence in reliab ility
� T he principle of  scaling  the I EEE 8 02 . 3  M A C  to hig her speeds has been well 
established by previou s work  within I EEE 8 02 . 3 .  

� T he principle of  bu ilding  bridg ing  eq u ipment which perf orms rate adaptation 
between I EEE 8 02 . 3  network s operating  at dif f erent speeds has been amply 
demonstrated by the broad set of  produ ct of f ering s that bridg e between 1 0,  1 00,  
1 000,  and 1 0000 M b/s.

� S ystems with an ag g reg ate bandwidth of  g reater than or eq u al to 1 00 Gb/s have 
been demonstrated and deployed in operational network s.

� T he proposed proj ect will bu ild on the array of  Ethernet component and system 
desig n experience,  and the broad k nowledg e base of  Ethernet network  operation.

T h e  e x p e r i e n c e  g a i n e d  i n  t h e  d e v e l o p m e n t  a n d  d e p l o y m e n t  o f  1 0  G b / s  t e c h n o l o g y  i s  a p p l i c a b l e  t o  
t h e  d e v e l o p m e n t  o f  s p e c i f i c a t i o n s  f o r  c o m p o n e n t s  a t  h i g h e r  s p e e d s .  F o r  e x a m p l e ,  p a r a l l e l  
t r a n s m i s s i o n  t e c h n i q u e s  a l l o w  r e u s e  o f  1 0  G b / s  t e c h n o l o g y  a n d  t e s t i n g .

C o m p o n e n t  v e n d o r s  h a v e  p r e s e n t e d  d a t a  o n  t h e  f e a s i b i l i t y  o f  t h e  n e c e s s a r y  c o m p o n e n t s  f o r  h i g h e r  
s p e e d  s o l u t i o n s .  P r o p o s a l s ,  w h i c h  e i t h e r  l e v e r a g e  e x i s t i n g  t e c h n o l o g i e s  o r  e m p l o y  n e w  
t e c h n o l o g i e s ,  h a v e  b e e n  p r o v i d e d .

� T he reliability of  Ethernet components and systems can be proj ected in the targ et 
environments with a hig h deg ree of  conf idence.  P resentations demonstrating  this 
have been provided.  
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Ec onom i c  F easi bi l i tyEc onom i c  F easi bi l i ty
• K now n cost factors,  reliab le data
• R easonab le cost for perform ance
• C onsideration of installation costs
� T he cost f actors f or Ethernet components and systems are well k nown.  T he 
proposed proj ect may introdu ce new cost f actors which can be q u antif ied.

� P resentations indicate that f or the server mark et and compu ting  applications the 
optimiz ed rate to provide the best balance of  perf ormance and cost is 40 Gb/s.   
F or the network  ag g reg ation mark et and core network ing  applications,  the 
optimiz ed rate of f ering  the best balance of  perf ormance and cost is 1 00 Gb/s.

� I n consideration of  installation costs,  the proj ect is expected to u se proven and 
f amiliar media,  inclu ding  optical f iber,  back planes,  and copper cabling  
technolog y.

� N etwork  desig n,  installation and maintenance costs are minimiz ed by preserving  
network  architectu re,  manag ement,  and sof tware.


