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E th e r n e t a n d  P M D  C o n tr o lE th e r n e t a n d  P M D  C o n tr o l
E F M  J a n u a r y , 2 0 0 2E F M  J a n u a r y , 2 0 0 2

S c o tt S im o n  S c o tt S im o n  

(C is c o  S y s te m s , In c .)(C is c o  S y s te m s , In c .)

s s im o n _ 1_ 0 1_ 0 2 .p d f s s im o n @ c is c o .c o m

E F M  C o p p e rE F M  C o p p e r
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T o p ic sT o p ic s

• P M D  C o n tr o l n e e d e d  fo r  E F M

• P M D  p a r a m e te r s  in  th e  M IB

• C o n tr o l o f r e m o te  P M D

• P r im itiv e  s ta r t-u p  m o d e



3

IE E E 8 0 2 .3 a h  E F M   
J a n u a r y  2 0 0 2

P M D  c o n tr o l n e e d e d  fo r  E F MP M D  c o n tr o l n e e d e d  fo r  E F M

• B its /H e r tz
G o v e r n e d  b y  S N R

• B a n d  a llo c a tio n
A c c o r d in g  to  s p e c tr a l m a n a g e m e n t …

…  o r  to  o p tim iz e  r a te /r e a c h

E ith e r  n u m b e r  o f to n e s  o r  c a r r ie r  c e n te r  a n d  w id th

• T r a n s m it p o w e r
F o r  p o w e r  b a c k -o ff o r  o p tim iz a tio n

• In te r le a v e r  d e p th
L a te n c y  v s . n o is e  im m u n ity
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P M D  p a r a m e te r s  in  th e  M IBP M D  p a r a m e te r s  in  th e  M IB

• P H Y s  h a v e  h o o k s  fo r  P M D  p a r a m e te r s , a ll c o n tr o l lie s  in  th e  h o s t

• P u t a ll P M D  c o n tr o l p a r a m e te r s  in  th e  M IB

A lo n g s id e  a ll s ta tis tic s /c o u n te r s  e tc .

• A c c e s s ib le  th r o u g h  M D IO

D e fin e d  r e g is te r  lo c a tio n s , v a lu e s , fo r m a ts

• A lg o r ith m s  to  c o n tr o l P M D  r e s id e  in  h o s t

In c lu d in g  b a n d  p la n s  fo r  s p e c tr a l c o m p a tib ility

O p tim iz a tio n  o r  r a te  a d a p ta tio n

• If w e  a r e  m a k in g  a n  E th e r n e t P H Y , it s h o u ld  b e  c o n tr o lla b le  lik e o n e
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C o n tr o l o f r e m o te  P M DC o n tr o l o f r e m o te  P M D

• A ll P M D  p a r a m e te r s  o n  N T  c o n tr o lle d  fr o m  L T  h o s t

U s e s  O A M  c h a n n e l (E O C /V O C )

• L T  h o s t h a s  to ta l c o n tr o l o f P M D  a lg o r ith m s

P lu g -n -p la y  C P E s

N o  n e e d  to  r e s tr ic t h a n d s h a k e  o r  a lg o r ith m s

C P E  c a n  b e  m a d e  a s  s im p le  a s  p o s s ib le

• R e m o te  P M D  p a r a m e te r s  a p p e a r  in  lo c a l M IB

A c c e s s ib le  th r o u g h  M D IO
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“ P r im itiv e ”  s ta r t“ P r im itiv e ”  s ta r t -- u p  m o d eu p  m o d e

• A ll N T  &  L T  d e v ic e s  s ta r t in  p r im itiv e  m o d e
S u b s e t o f o p e r a tio n a l m o d e s

• P r im itiv e  m o d e  s h o u ld  a lw a y s  m a k e  lin k
N a r r o w  s p e c tr u m  (u n iv e r s a l s p e c tr a l c o m p a tib ility )

L o w e s t b its /h e r tz

i.e ., b e s t n o is e  m a r g in

• O n c e  lin k  is  e s ta b lis h e d , h o s t c o n tr o ls  P M D s
H o s t c a n  in te r r o g a te  C P E  c a p a b ilitie s  th e n  in itia te s  n o r m a l o p e r a tio n  in  
“ F u ll”  fu n c tio n a lity  m o d e

C h a n g e  lo c a l &  r e m o te  a c c o r d in g  to  lo c a l r e g u la tio n s

• T im e o u t fa lls  b a c k  to  p r im itiv e  m o d e
If fu ll lin k  w o n ’t c o m e  u p  o r  if lin k  is  lo s t 



7

IE E E 8 0 2 .3 a h  E F M   
J a n u a r y  2 0 0 2

S im p le  E x a m p leS im p le  E x a m p le

1 . H o s t (D S L A M , s w itc h , e tc . . .) c o n fig u r e d  fo r  v a r io u s  “ p r o file s ”

E a c h  p r o file  c o n ta in s  P M D  s e ttin g s  fo r  a  p a r tic u la r  e n v ir o n m e n t. E X A M P L E S :

P R O F IL E  A : lo n g  r e a c h , lo w  b it r a te  (s m a ll b a n d , s p a r s e  c o n s te lla tio n )

P R O F IL E  B : s h o r t r e a c h , n o is e  im m u n e  (la r g e  b a n d , s p a r s e  c o n s te lla tio n , 
d e e p  in te r le a v e r , h ig h e r  T X  p o w e r )

2 . H o s t s e ts  e a c h  L T  p o r t P M D  p a r a m e te r s  to  p r im itiv e  m o d e  v ia  M D IO

L in k  e s ta b lis h e d  w ith  N T  in  p r im itiv e  m o d e

3 . H o s t d o w n lo a d s  p r o file  s e ttin g s  to  N T  u s in g  O A M  c h a n n e l

H o s t in s tr u c ts  N T  to  s w itc h  to  fu ll m o d e

4 . H o s t s e ts  L T  P M D  s e ttin g s  to  fu ll m o d e

L in k  e s ta b lis h e d  in  n e w  m o d e

5 . If lin k  g o e s  d o w n , e a c h  s id e  r e v e r ts  to  p r im itiv e  m o d e  a n d  w a its fo r  lin k
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S im p le  E x a m p leS im p le  E x a m p le

NT PHY

p r i m i t i v e  
m o d e

C PE

L T PHY

p r i m i t i v e  
m o d e

C o n c e n t r a t o r

Ho s t  C PU

Startup condition

NT PHY

p r i m i t i v e  
m o d e

C PE

L T PHY

p r i m i t i v e  
m o d e

C o n c e n t r a t o r

Ho s t  C PU
P rim itiv e  m ode  l ink

NT PHY

p r i m i t i v e  
m o d e

C PE

L T PHY

p r i m i t i v e  
m o d e

C o n c e n t r a t o r

Ho s t  C PU
H os t conf ig ure s  N T

th roug h  l ink

�� � ��� � �� �� � �

NT PHY

p r o f i l e  
m o d e

C PE

L T PHY

p r i m i t i v e  
m o d e

C o n c e n t r a t o r

Ho s t  C PU

L ink  drops

H os t conf ig ure s  L T

�� � ��� � �� �� � �
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S im p le  E x a m p leS im p le  E x a m p le

NT PHY

p r o f i l e  
m o d e

C PE

L T PHY

p r o f i l e  
m o d e

C o n c e n t r a t o r

Ho s t  C PU

L ink  E s tab l is h e d

L ink  drops  or

is  uns ucce s s f ul

NT PHY

p r i m i t i v e  
m o d e

C PE

L T PHY

p r i m i t i v e  
m o d e

C o n c e n t r a t o r

Ho s t  C PU

NT PHY

p r i m i t i v e  
m o d e

C PE

L T PHY

p r i m i t i v e  
m o d e

C o n c e n t r a t o r

Ho s t  C PU

B ack  to prim itiv e  
m ode

try  ag ain?  

s e nd al e rt?
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B a s ic  R a te  A d a p tiv e  E x a m p leB a s ic  R a te  A d a p tiv e  E x a m p le

S a m e  m e c h a n is m s  a s  s im p le  e x a m p le .  O n ly  h o s t b e h a v io r  c h a n g e s :

1 . L T  a n d  N T  lin k  in  p r im itiv e  m o d e

2 . H o s t e v a lu a te s  lin e  c o n d itio n  b a s e d  o n  p a r a m e te r s  r e p o r te d  b y  
P H Y  (S N R , R S  e r r o r s , e tc . . .)

3 . H o s t s e ts  N T  P H Y  to  a  s o m e  c o n fig u r a tio n

m ig h t b e  b e s t g u e s s  o r  o p tim iz e d  b y  s te p s  b e lo w

4 . H o s t s e ts  L T  P H Y  to  c o m p lim e n ta r y  c o n fig u r a tio n .

5 . L in k  e s ta b lis h e d ?

N O : H o s t a d a p ts  p a r a m e te r s  fo r  b e tte r  m a r g in .  G o  to  s te p  1

Y E S : H o s t c o n tin u e s  to  e v a lu a te  lin e  c o n d itio n , m a y  u p d a te  p a r a m e te r s  
to  o p tim iz e  r a te , r e a c h , o r  la te n c y .  B a c k  to  s te p  3
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NT PHY

p r i m i t i v e  
m o d e

C PE

L T PHY

p r i m i t i v e  
m o d e

C o n c e n t r a t o r

Ho s t  C PU

B a s ic  A d a p tiv e  E x a m p leB a s ic  A d a p tiv e  E x a m p le

P rim itiv e  m ode  l ink

NT PHY

p r i m i t i v e  
m o d e

C PE

L T PHY

p r i m i t i v e  
m o d e

C o n c e n t r a t o r

Ho s t  C PU

� �� � � �� �� �

H os t e v al uate s  l ink

NT PHY

p r i m i t i v e  
m o d e

C PE

L T PHY

p r i m i t i v e  
m o d e

C o n c e n t r a t o r

Ho s t  C PU

L ink  e s tab l is h e d

optim al ?

�� � ��� � �� �� � �

�� � ��� � �� �� � �

NT PHY

f u l l  
m o d e

C PE

L T PHY

f u l l  
m o d e

C o n c e n t r a t o r

Ho s t  C PU

?

H os t s e ts  e ach  s ide  
to f ul l  l ink  m ode
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F ul l  optim iz e d l ink  
e s tab l is h e d

B a s ic  A d a p tiv e  E x a m p leB a s ic  A d a p tiv e  E x a m p le

NT PHY

f u l l  
m o d e

C PE

L T PHY

f u l l  
m o d e

C o n c e n t r a t o r

Ho s t  C PU

� �� � � �� �� �H os t continual l y  
e v al uate s  l ink

?

NT PHY

f u l l  
m o d e

C PE

L T PHY

f u l l  
m o d e

C o n c e n t r a t o r

Ho s t  C PU

H os t appl ie s  
optim iz e d s e tting s

!

�� � ��� � �� �� � �

�� � ��� � �� �� � �

NT PHY

f u l l  
m o d e

C PE

L T PHY

f u l l  
m o d e

C o n c e n t r a t o r

Ho s t  C PU

�

H os t continue s  to 
m onitor l ink  f or 
pos s ib l e  
optim iz ations

NT PHY

f u l l  
m o d e

C PE

L T PHY

f u l l  
m o d e

C o n c e n t r a t o r

Ho s t  C PU

�
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S y s te mS y s te m -- le v e l A d a p tiv e  E x a m p lele v e l A d a p tiv e  E x a m p le

• H ig h -le v e l O A M  e n tity  m a in ta in s  m u ltip le  p o r ts  to  d e c id e  P M D  
p a r a m e te r s

• L o o k s  a t a ll lin e s  in  a n  in s ta lla tio n

• C a n  o p e r a te  o n  a  s in g le  h o s t o r  a c r o s s  m u ltip le  h o s ts

• E x a m p le s :
c r e a te  a  “ z ip p e r ”  o f D M T  to n e s  o n  F E /N E X T in g  p o r ts

tw e a k  tr a n s m it b a s e d  o n  s ite  c a b lin g  p r o p e r tie s  (b r id g e  ta p s , a tte n u a tio n )

• M o r e  s ta b le  th a n  p o r t-le v e l a d a p tiv e  m e th o d s
th e  s y s te m  in te llig e n c e  c a n  p r e v e n t r a c e  c o n d itio n s  w h e n  2 +  p o r ts  tr y  to  
o p tim iz e  a g a in s t e a c h  o th e r
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S y s te mS y s te m -- le v e l A d a p tiv e  E x a m p lele v e l A d a p tiv e  E x a m p le

L T PHYC o n c e n t r a t o r

Ho s t  C PU
L T PHY

L T PHY

L T PHY

L T PHYC o n c e n t r a t o r

Ho s t  C PU
L T PHY

L T PHY

L T PHY

? ? ? . . . !

CPE

CPE

CPE

CPE

CPE

CPE

CPE

CPE

le n g th  v a r ie s

b r id g e  ta p s

lo ts  o f X -ta lk

n o is y  lin e

O A M  E n tity

� �� �� �� �� �
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In  c o n c lu s io nIn  c o n c lu s io n

• P M D  c o n tr o l m in im iz e s  P H Y  s ta te  c o m p le x ity

C o m p le x ity  m o v e d  to  h o s t, a m o r tiz e d  o v e r  n -p o r ts  o n  c o n c e n tr a to r

N o  n e e d  to  fix  P M D  a lg o r ith m s  in  s ta n d a r d

E a s ie r  to  a llo w  lo c a l v a r ia tio n  &  r e g u la tio n

• P M D  c o n tr o l th r o u g h  M IB  a n d  M D IO  tr u e  to  E th e r n e t.

P H Y s  in te g r a te  w ith  c u r r e n t m o d e l e a s ily

• L T  h o s t c o n tr o l o f N T  P M D  s im p lifie s  in te r o p e r a b ility

D iffe r e n t v e n d o r s ’ p r o p r ie ta r y  fe a tu r e s  o p e r a te  w ith  a n y  b r a n d  o f C P E

N o  h a n d s h a k in g  o r  n e g o tia tin g  r e q u ir e d  a t P H Y  le v e l

L o w e r s  C P E  c o m p le x ity

• P r im itiv e  m o d e  is  c o m m o n  b a s e lin e  fo r  a d v a n c e d  fu n c tio n a lity


