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PH Y  B a s e lin e  p ro p o s a l fo r E F M  c o p p e r

Pre s e n te d  b y :
S te v e n  H a a s , In fin e o n
J o h n  E g a n , In fin e o n
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W h a t is  th e  p u rp o s e  o f E F M  C o p p e r?

• F ro m  th e  PA R :
– 10. Purpose of Proposed Project
– To expand the application of Ethernet to include 

subscriber access networks in order to provide a 
significant increase in performance while 
minimizing equipment, operation, and maintenance 
costs

• PH Y  m u s t b e  a c c e p te d  fo r u s e  in  p u b lic  n e tw o rk s
– M e e t PS T N  a n d  g o v e rn m e n t re g u la tio n s
– A p p ro v e d  b y  in te rn a tio n a l s ta n d a rd s
– S p e c tra lly  c o m p a tib le

• PH Y  s h o u ld  p ro v id e  s ig n ific a n t p e rfo rm a n c e  in c re a s e
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S in g le  PH Y  fo r a ll o b je c tiv e s ?

• T h e re  a re  3  ra te /re a c h  o b je c tiv e s
– T h e re  is  n o  s in g le  D S L  th a t m e e ts  a ll 3  o b je c tiv e s  

(s h o w n  in  p re v io u s  p re s e n ta tio n s )
• 8 0 2 .3 a h  c a n  c re a te  a  g lu e  la y e r a b o v e  s ta n d a rd  

D S L s  (lik e  S H D S L , A D S L , V D S L )
– T h is  m e e ts  a ll th e  re a c h /ra te  o b je c tiv e s
– A llo w s  th e  m a rk e t to  d e c id e  th e  b e s t te c h n o lo g y  

fo r th e  p a rtic u la r d e p lo y m e n t
– D o e s  n o t p re c lu d e  a n y  d e p lo y m e n t s c e n a rio , th u s  

s u p p o rtin g  b ro a d  m a rk e t p o te n tia l
• C a n  w e  d o  th is ?  W ill a  g e n e ric  g lu e  la y e r b e  

a c c e p te d  a s  a n  8 0 2 .3  s ta n d a rd ?
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W h a t if w e  m u s t c h o o s e  o n e  PH Y ?

• If w e  m u s t c h o o s e  a  s in g le  D S L  PM D
– D e fin e  E th e rn e t g lu e  fu n c tio n  s o  a s  to  b e  

re -u s e a b le  fo r o th e r x D S L , b o th  c u rre n t 
a n d  fu tu re

– W e  m e e t PA R  re q u ire m e n t o f c re a tin g  
b ro a d  m a rk e t p o te n tia l

– T h e  PH Y  m e e ts  in te rn a tio n a l s p e c tru m  
m a n a g e m e n t s ta n d a rd s
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PA R  1  R e q u ire m e n ts

• B ro a d  M a rk e t Po te n tia l
– a ) B ro a d  s e ts  o f a p p lic a b ility
– b ) M u ltip le  v e n d o rs  a n d  n u m e ro u s  u s e rs
– c ) B a la n c e d  c o s ts  (L A N  v e rs u s  a tta c h e d  s ta tio n s )

• V D S L
– E x is tin g  E o V D S L  e x is ts  in  s e v e ra l m a rk e ts
– A p p lic a b ility  fo r M x U  a n d  L o c a l L o o p s
– M u ltip le  v e n d o rs  a n d  n u m e ro u s  u s e rs
– B a la n c e d  c o s ts  (c o m p e titiv e  v s  H W  a n d  in s ta lla tio n  

o f o th e rs )
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PA R  2  R e q u ire m e n ts

• C o m p a tib ility
– a ) C o n fo rm a n c e  w ith  8 0 2  o v e rv ie w  a n d  a rc h ite c tu re
– b ) C o n fo rm a n c e  w ith  8 0 2 .1 D , 8 0 2 . 1 Q , 8 0 2 .1 f
– c ) C o m p a tib le  m a n a g e d  o b je c t d e fin itio n s

• V D S L
– D e fin itio n s  to  b e  d o n e
– L o w e r la y e rs  a re  c o m p le te
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PA R  3  R e q u ire m e n ts

• D is tin c t Id e n tity
– a ) S u b s ta n tia lly  d iffe re n t fro m  o th e r IE E E  8 0 2  s ta n d a rd s
– b ) O n e  u n iq u e  s o lu tio n  p e r p ro b le m  (n o  tw o  s o lu tio n s  to  a  

p ro b le m )
– c ) E a s y  fo r th e  d o c u m e n t re a d e r to  s e le c t th e  re le v a n t 

s p e c ific a tio n
T h e re  is  n o  e x is tin g  8 0 2  s ta n d a rd  o r a p p ro v e d  p ro je c t a p p ro p ria te  fo r w ire lin e a c c e s s  u s in g  

th e  E th e rn e t a c c e s s  p ro to c o l a n d  fra m e  fo rm a t, w ith  th e  e x c e p tio n  o f c e rta in  
c o m b in a tio n s  o f o p e ra tin g  s p e e d  a n d  m e d ia  d e fin e d  in  v a rio u s  s u p p le m e n ts  to  IE E E  
S td  8 0 2 .3 . T h is  p ro je c t w ill e x p a n d  th a t s e t to  in c lu d e  n e w  m e d ia .

Wh ile  th e  p r o p o s e d  p r o je c t in c lu d e s  a  c h o ic e  o f p h y s ic a l m e d ia  a n d  o p e r a tin g  
s p e e d s , it w ill s p e c ify  o n ly  o n e  s o lu tio n  fo r  e a c h  m e d ia  a t a  g iv e n  o p e r a tin g  
s p e e d  r a n g e .

T h e  p ro p o s e d  p ro je c t w ill b e  fo rm a tte d  a s  a  s u p p le m e n t to  IE E E  S td  8 0 2 . 3 , m a k in g  it e a s y  
fo r th e  d o c u m e n t re a d e r to  s e le c t th e  E F M  s p e c ific a tio n .
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D is tin c t Id e n tity

• V D S L
– E o V D S L  v a rie s  fro m  1 0 B a s e T  a n d  1 0 0 B a s e T

• L o n g e r re a c h , te le p h o n y  c a b le

– S in g le  s o lu tio n  to  th e  p ro b le m ?
• M e e ts  ra te /re a c h  fo r s h o rt to  m e d iu m  ra n g e
• S till re q u ire s  lo n g  ra n g e  c a p a b ility

– E a s y  to  d o c u m e n t
– S in g le  s o lu tio n  fo r C o p p e r m e d ia  fo r a  g iv e n  

o p e ra tin g  s p e e d  ra n g e



14-Jan-02 9

PA R  4  R e q u ire m e n ts

• T e c h n ic a l F e a s ib ility
– a ) D e m o n s tra te d  s y s te m  fe a s ib ility
– b ) Pro v e n  te c h n o lo g y , re a s o n a b le  te s tin g
– c ) C o n fid e n c e  in  re lia b ility

E th e rn e t s y s te m s  (c o m p ris in g  in te rfa c e  c o n tro lle rs , b rid g e s , ro u te rs , m a n a g e m e n t s y s te m s , 
a n d  o th e r d e v ic e s ) re p re s e n t th e  m o s t w id e ly  d e p lo y e d  n e tw o rk in g te c h n o lo g y  in  
h is to ry . T h e  p ro p o s e d  p ro je c t w ill b u ild  o n  th e  v a s t a rra y  o f E th e rn e t c o m p o n e n t a n d  
s y s te m  d e s ig n  e x p e rie n c e , a n d  th e  b ro a d  k n o w le d g e  b a s e  o f E th e rn e t n e tw o rk  
o p e ra tio n .

T h e  p r o p o s e d  p r o je c t w ill, to  th e  e x te n t p o s s ib le , r e -u s e  s p e c ific a tio n s  d e v e lo p e d  b y  
o th e r  s ta n d a r d s  b o d ie s  a n d  d e v e lo p  n e w  s p e c ific a tio n s  in  a c c o r d a n c e  w ith  th e  
r ig o r o u s  s ta n d a r d s  o f p r o o f a p p lie d  to  8 0 2 .3  p r o je c ts .

T h e  re lia b ility  o f E th e rn e t c o m p o n e n ts  a n d  s y s te m s  c a n  b e  e x tra p o la te d  in  th e  ta rg e t 
e n v iro n m e n ts  w ith  a  h ig h  d e g re e  o f c o n fid e n c e .
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T e c h n ic a l F e a s ib ility

• V D S L
– W ith  e x is tin g  in s ta lla tio n s : 

• D e m o n s tra te d  fe a s ib ility
• Pro v e n  te c h n o lo g y  w ith  re a s o n a b le  te s tin g

– R e lia b ility  c o n fid e n c e  is  q u ite  h ig h  w ith  n u m b e r o f 
in s ta lla tio n s  p ro v id in g  e x te n s iv e  s ta tis tic s

– R e u s e  o f IT U  a n d  A N S I V D S L  s ta n d a rd s  fo r th e  
PM D  w ith  E th e rn e t u p p e r la y e rs
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PA R  5  R e q u ire m e n ts

• E c o n o m ic  F e a s ib ility
– a ) K n o w n  c o s t fa c to rs , re lia b le  d a ta
– b ) R e a s o n a b le  c o s t fo r p e rfo rm a n c e
– c ) C o n s id e ra tio n  o f in s ta lla tio n  c o s ts

T h e  c o s t fa c to rs  fo r E th e rn e t c o m p o n e n ts  a n d  s y s te m s  a re  w e ll k n o w n . T h e  p ro p o s e d  
p ro je c t m a y  in tro d u c e  n e w  c o s t fa c to rs  w h ic h  c a n  b e  q u a n tifie d .

E th e r n e t c o n s is te n tly  d e m o n s tr a te s  th e  m o s t a ttr a c tiv e  c o s t/ p e r fo r m a n c e  r a tio  o f 
a n y  n e tw o r k in g  te c h n o lo g y , a t a n y  o p e r a tin g  s p e e d . T h is  fa c t is  w e ll e s ta b lis h e d  
in  th e  e n te r p r is e  n e tw o r k in g  a p p lic a tio n  s p a c e , a n d  th e  g o a l o f th is  p r o je c t is  to  
e x te n d  th e  s a m e  c o s t/ p e r fo r m a n c e  a d v a n ta g e  to  th e  a c c e s s  a p p lic a tio n  s p a c e .

In s ta lla tio n  c o s ts , a s  w e ll a s  m a in te n a n c e  a n d  o p e ra tio n s  c o s ts , s h o u ld  b e  re d u c e d  w h e n  
c o m p a re d  to  c o m p e tin g  te c h n o lo g ie s  th ro u g h  a  c o m b in a tio n  o f h ig h e r m a n u fa c tu rin g  
v o lu m e , b ro a d e r c o m p e titio n , a  b ro a d e r la b o r p o o l, s im p le r c o n fig u ra tio n s  a n d  a  m o re  
o p tim a l s y s te m  a rc h ite c tu re .
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C o s t F a c to rs

• V D S L
– C o s t fa c to rs  fo r E o V D S L  a re  k n o w n
– R e a s o n a b le  c o s t fo r p e rfo rm a n c e

• B a s e d  o n  m a rk e t d a ta  fro m  e x is tin g

– C o n s id e ra tio n  o f in s ta lla tio n  c o s ts
• R e d u c e d  in s ta lla tio n  c o s ts  w ith  re u s e  o f te le p h o n y  

in fra s tru c tu re

– E o V D S L  a lre a d y  in  u s e  in  a c c e s s  a p p lic a tio n s  a s  
c o s t e ffe c tiv e  s e rv ic e  v e rs u s  o th e r D S L s
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PH Y  L a y e rs  d e fin e d  in  th e  V D S L  s ta n d a rd

• T h e  PM D  p e rfo rm s  lin e  c o d in g  a n d  m o d u la tio n  fu n c tio n s
• T h e  PM S -T C  p e rfo rm s  V D S L  s p e c ific  fra m in g  fu n c tio n s
• T h e  T PS -T C  p e rfo rm s  tra n s p o rt p ro to c o l s p e c ific  fu n c tio n s
• T h e  U , I a n d  α/β in te rfa c e s  a re  c o m m o n  to  a ll tra n s p o rt 

p ro to c o ls  a n d  m o d u la tio n s
• γ-in te rfa c e  is  tra n s p o rt p ro to c o l s p e c ific

– D e fin e d  in  G .9 9 3 .1  fo r Pa c k e t T ra n s p o rt M o d e  (PT M )

 
Transport Protocol (e.g. ATM ) Transport Protocol (e.g. ATM ) 

TPS-TC  TPS-TC  

PM S-TC  

PM D  

PM S-TC  

PM D  

Private Private 

Transmission M edium  Internal Interface Internal Interface 
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L a y e rs  in  8 0 2 .3  s ta n d a rd s

PM D

PM A

PC S

M II/G M II

R e c o n c ilia tio n

M A C

L L C

H ig h e r  L a y e r s

PM D

PM A

PC S

M II/G M II

R e c o n c ilia tio n

M A C

H ig h e r  L a y e r s

L L C

8 0 2 .3  s c o p e

M IB
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M a p p in g  la y e rs : V D S L  < ->  8 0 2 .3

• T h e  P M D  m a p s  s tr a ig h t a c r o s s  – u s in g  I a n d  U  in te r fa c e s
• T h e  P M S -T C  m a p s  to  P M A  – u s e s  I a n d  α/β in te r fa c e s
• T h e  T P S -T C  m a p s  to  P C S  – u s e s  α/β a n d  M II in te r fa c e s
• T h e  γ in te r fa c e  m a y  b e  p r e s e r v e d  w ith in  P C S

• N o te : T h e s e  la y e r s  c a n  b e  m a p p e d  to  a n y  s ta n d a r d  D S L

TPS - TC

PMS-TC

PMD

Transmission Medium

� - O

�

U2 - O

�

U

I - O

TPS - TC

PMS-TC

PMD

� - R

U2 - R

I - R

PM D

PM A

PC S

PM D

PM A

PC S

MIIMII
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V D S L  a s  a  s u p e rs e t o f E F M  n e e d s

P M D
(d iffe r e n t m o d e s ? )

P M S -T C  (F r a m in g , E r r o r  c o r r e c tio n ,In te r le a v in g )

P T M -T C  (P a c k e t la y e r ) O C -T P S -T C
L a y e r  c o n tr o l
V O C  c o n tr o l

L in k  s ta te  m a c h in e

G a m m a
in te r fa c e

E O C
(H D L C )

M a n a g e m e n t
in te r fa c e

Rate Matching Proposals
Loop Aggregation proposal
MII to PTM mapping

M II

802.3ah link management functions
Rate setting (Auto-negotiation)
Mode setting

M D IO

Covered in VDSL standardsM e d ia  a n d  s e r v ic e  s p litte r  d e fin itio n s

PC S

PM A

PM D
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Pro p o s e d  m o tio n

• T h e  E F M  b a s e lin e  p ro p o s a l w ill d e fin e  a  s e t o f u p p e r la y e r 
fu n c tio n s  th a t w ill o p e ra te  o v e r s ta n d a rd iz e d  x D S L .


