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PHY Management andPHY Management and

PMDPMD C o ntr o lC o ntr o l
E F M  M a r c h , 2 0 0 2E F M  M a r c h , 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 3 _ 0 2 .p d f s s im o n @ c is c o .c o m

EFM CopperEFM Copper
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T o p ic sT o p ic s

• R e c a p  o f R a le ig h  P M D  c o n tr o l d is c u s s io n

• M IB , th e  M D IO  a n d  P M D  p a r a m e te r s

• P M D  C o n tr o l a n d  G .9 9 4

• N e x t s te p s

P M D : P h y s ic a l M e d iu m  D e p e n d e n t P H Y  s u b la y e r



3

IE E E 8 0 2 .3 a h  E F M   
M a r c h  2 0 0 2

T o p ic s  fr o m  R a le ig hT o p ic s  fr o m  R a le ig h

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

B a n d  p la n , b its /H z , T X  p o w e r , in te r le a v e r  d e p th , e tc

• C o n tr o l o f r e m o te  P M D

N T  (C P E ) d e v ic e  a lw a y s  a c ts  a s  a  s la v e  to  th e  L T  (C o n c e n tr a to r )

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

L in k  is  in itia lly  e s ta b lis h e d  w ith  a  r o b u s t, c o m m o n  s e t o f P M D  
p a r a m e te r s

• P M D  p a r a m e te r s  in  th e  M IB . . .
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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  p r o file m o d e

4 . H o s t s e ts  L T  P M D  s e ttin g s  to  p r o file 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

Link drops

H ost  c onf ig u re s LT

�� � ��� � �� �� � �
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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

Link E st a b l ish e d

Link drops or

is u nsu c c e ssf u l

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 a c k t o prim it iv e  
m ode

t ry  a g a in?  

se nd a l e rt ?
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E th e r n e t M a n a g e m e n t 1 0 1E th e r n e t M a n a g e m e n t 1 0 1

• 8 0 2 .3  C la u s e s  5 , 3 0  d e fin e s  m a n a g e a b le  o b je c ts  fo r  E th e r n e t

c o m m o n ly  m is n o m e r e d  th e  “ E th e r n e t M IB ” : te r s e , b u t c o n fu s in g

M a n a g e m e n t In fo r m a tio n  B a s e :  “ A  r e p o s ito r y  o f in fo r m a tio n  to  
d e s c r ib e  th e  o p e r a tio n  o f a  s p e c ific  n e tw o r k  d e v ic e ”

• T h e  E th e r n e t M IB  is  a  lis t th a t d e s c r ib e s  th e  s ta te  o b je c ts  o n  a n  
E th e r n e t P H Y

M a n a g e a b le s  a n d  O b s e r v a b le s

C lo s e ly r e la te d  to  P H Y  r e g is te r s

O b je c ts m u s t n o t b e  d e r iv e d  fr o m  o th e r  o b je c ts

• T h is  is  c o m p le te ly  s e p a r a te  fr o m  th e  w e ll-k n o w n  S N M P  M IB  th a t 
a  d e v ic e  p r e s e n ts  to  th e  o u ts id e  w o r ld



8

IE E E 8 0 2 .3 a h  E F M   
M a r c h  2 0 0 2

E th e r n e t M a n a g e m e n t 1 0 2E th e r n e t M a n a g e m e n t 1 0 2

• 8 0 2 .3  a lr e a d y  h a s  a  M IB , w h ic h  c o n ta in s  P H Y  a n d  M A C  c o n tr o l

• 8 0 2 .3 a h C u w ill n e e d  to  d e fin e  e x te n s io n s  to  th is  M IB  th a t p e r ta in  
to  o u r  s p e c ific  fu n c tio n a lity

P M D  p a r a m e te r s , lin k  a g g r e g a tio n , e tc .

in c lu d e  m a n a g e m e n t o f L T  a n d  N T  

• T h e s e  m a n a g e a b le  o b je c ts  c a n  b e  a c c e s s e d  th r o u g h  a n  
a r b itr a r y  “ m a n a g e m e n t in te r fa c e ”

8 0 2 .3  ty p ic a lly  u s e s  M D IO

W e  p r o p o s e  u s in g  th e  8 0 2 .3 a e  C la u s e  4 5  M D IO e x te n s io n  to  p r o v id e  
e n o u g h  r e g is te r  s p a c e  a n d  a d d r e s s in g  c a p a b ility  (s e e  
tu r n e r _ 1 _ 0 9 0 1 .p d f)
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S y s te m  M a n a g e m e n t E x a m p leS y s te m  M a n a g e m e n t E x a m p le

O A M  E n tity

N e tw o r k  D e v ic e

H o s t C P U

S N M P
M IB
-----------

------------

------------

------------

------------

------------

E th e r n e t 
P H Y

E th e r n e t 
M a n a g e d  
O b je c ts (M IB )
------------

------------

------------

N e tw o rk  D e v ic e  
p re s e n ts  th e  
S N M P M IB  to  
th e  o u ts id e  
w o rld  fo r 
m a n a g e m e n t

In te rn a lly , th e  H o s t C P U  
m a p s  th e  N e tw o rk  D e v ic e  
c o n fig u ra tio n  to  o p e ra tio n s  
o n  th e  E th e rn e t P H Y

T y p ic a lly , th is  in te rfa c e  
is  M D IO
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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 (V O C /E 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 , 

O n ly  th e  c o n tr o l c h a n n e l is  r e q u ir e d , th e  d a ta  c h a n n e l is  o p tio n a l

• 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 ., v e r y  h ig h 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  r e g io n 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 
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P r im itiv e  M o d e  a n d  G .9 9 4P r im itiv e  M o d e  a n d  G .9 9 4

• P r o p o s a l d o e s  n o t p r e c lu d e  u s e  o f G .9 9 4

• G .9 9 4  c a n  b e  u s e d  to  e s ta b lis h  in itia l p r im itiv e  m o d e  lin k

W e ’ll n e e d  to  id e n tify  c o d e  p o in ts  a n d  c a r r ie r  s e ts  fo r  E F M  C u

• G .9 9 4  c a n  c a r r y  c a p a b ilitie s  a n d  p a r a m e te r s  o v e r  th e  V O C /E O C

• G .9 9 4  n o t n e c e s s a r ily  r e q u ir e d  fo r  th is  s c h e m e  e ith e r

S ta n d a r d  c a n  e x p lic itly  s p e c ify  p r im itiv e  m o d e  p a r a m e te r s  a n d  th e  
h o s t ta k e s  o v e r  fr o m  th e r e

• G .9 9 4  is  in itia te d  b y  th e  C P E  s id e

th is  is  a t is s u e  w ith  th e  m a s te r /s la v e  m o d e l

• G .9 9 4  is  n o t c o m p le te
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M o r e  o n  R e m o te  P M D  C o n tr o lM o r e  o n  R e m o te  P M D  C o n tr o l

• N e e d  to  d e c id e  h o w  m u c h  fu n c tio n a lity  is  le ft u p  to  th e  C P E  P H Y  
a n d  h o w  m u c h  is  c o n tr o lle d  b y  th e  H o s t

• G o a ls :
K e e p  C P E  a s  s im p le  a s  p o s s ib le

A llo w  H o s t s y s te m  (L T ) fle x ib ility  a n d  c o n tr o l

E n s u r e  in te r o p e r a b ility

A v o id  e x c e s s iv e  m a n a g e m e n t o f th e  C P E

D M T E x a m p le :  T h e  ta r g e t b a n d  p la n  a n d  b it r a te s  m ig h t b e  
c o n tr o lle d  b y  th e  H o s t, b u t th e  N T  d e c id e s  o n  its  o w n  w h a t s u b -
c a r r ie r s  h a v e  p o o r  S N R .

• K e y  P o in t: W h a te v e r  is  N O T  u n d e r  th e  c o n tr o l o f th e  H o s t 
s y s te m  (L T ) m u s t b e  F U L L Y  S P E C IF IE D  b y  8 0 2 .3 a h C u to  in s u r e  
in te r o p e r a b ility  a n d  fo r w a r d s /b a c k w a r d s  c o m p a tib ility
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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 le m 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 it iv 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 ost  e v a l u a t e 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

Link e st a b l ish e d

opt im a l ?

�� � ��� � �� �� � �

�� � ��� � �� �� � �

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 ost  se t s e a c h  side  
t o f u l l  l ink m ode
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F u l l  opt im iz e d l ink 
e st a b l ish 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 ost  c ont inu a l l y  
e v a l u a t e 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 ost  a ppl ie s 
opt im iz e d se t t ing 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 ost  c ont inu e s t o 
m onit or l ink f or 
possib l e  
opt im iz a t ions

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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S u m m a r yS u m m a r y

• 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  r e g io n 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
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• D e fin e  p r im itiv e  m o d e  v a lu e s

• D e fin e  p r im itiv e  m o d e  lin k  a c q u is itio n  s e q u e n c e
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