
1

OAM Requirements for 40/100 GE
Eth ernet AI S  ?   

Gary Nicholl
C is co S ys t e m s

I E E E  8 0 2 . 3 b a T as k  F orce
M arch 1 8 ,  2 0 0 8
O rlan d o,  F L



2

Background
• E t h e r n e t  i s  r a p i d l y  b e c o m i n g  t h e  d o m i n a n t  c l i e n t  i n t e r f a c e  i n t o  t h e  ( O T N )  

t r a n s p o r t  n e t w o r k  
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A ddre s s i ng t h e  O A M  gap  i n E t h e rne t
• Two standardized types of Ethernet OAM exist today

� 8 0 2 . 3 ah
� 8 0 2 . 1 ag

• b ot h are  locat e d  ab ov e  t he  M A C
• B re ak s  t he  t ran s p are n cy re q u ire m e n t  f or t ran s p ort

• N eed to m onitor at the physic al  l ayer b el ow the MAC  to 
m aintain transparenc y

• Mu c h of the req u ired OAMP  fu nc tional ity al ready exists in 
Ethernet physic al  l ayer

• H W  hook s  e x is t  – b u t   n ot  t yp ically im p le m e n t e d  in  S W  t od ay
• t he  m ain  om is s ion  w ou ld  ap p e ar t o b e  a m e chan is m  t o s ig n al 
O T N f ailu re  con d it ion s  acros s  an  E t he rn e t  in t e rf ace  ( i. e  A I S )
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A l arm  I ndi cat i on S i gnal  ( A I S )

• AI S  ( Al arm  I ndic ation S ig nal )  is c om m onl y u sed in transport 
system s to sig nal  downstream  eq u ipm ent of an u pstream  
fail u re

• I t serv es two prim ary pu rposes:
1 . S q u e lch d ow n s t re am  alarm s  ( A larm  C orre lat ion )
2 . F as t  t rig g e r f or re s t orat ion  

• L ac k  of su c h a c apab il ity in Ethernet is b ec om ing  an issu e 
as c arriers start to u se Ethernet L AN  interfac es to direc tl y 
c onnec t c ore rou ters/ switc hes ov er l ong -hau l  OTN  b ased 
transport network s.
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T h e  F undam e nt al  I s s ue  

Router/Switch
Router/Switch

O T N  N etwork

10GE LAN 
10GE LAN 

AIS 
? ? ? ?  

What does the OTN transponder send on the 10GE LAN Interface in this case?
• no l ig ht  ? ?                                    ( cau ses LOS  on rou ter/ sw itch)  
• g arb ag e ? ?                                   ( cau ses P C S  b l ock  l oss on rou ter/ sw itch)
• v al id P C S  fram ing  ? ?                    ( no phy sical  l ay er indication,  onl y  fram e C R C  errors)
• continu ou s Local  F au l t ( LF )   ? ?    ( cau se LF  to b e detected at rou ter/ sw itch)

Tw o prob l em s w ith this:
• in al l  cases an al arm  w il l  b e raised at the rou ter/ sw itch ( ev en thou g h the prob l em  is el sew here)
• since b ehav ior is not defined,  there m ay  b e no fast phy sical  l ay er indication to trig g er restoration

L O S 

AIS 
AIS 
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A  P ot e nt i al  S ol ut i on 

D efine an phy sical  l ay er Ethernet AIS  sig nal :     E-AIS
• w il l  b e u sed to sq u el ch al arm s in rou ter/ sw itch
• w il l  k eep al l  hig her l ay ers in rou ter/ sw itch happy  ( no LOS ,  no P C S  al arm s,  no fram e C R C  errors,  etc)
• w il l  prov ide a fast phy sical  l ay er trig g er for restoration

E-AIS  can b e easil y  su pported u sing  one of the u nu sed codes in the LF / R F  S eq u ence ordered_ set
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P rop os al  

P r o p o s e  t o  s i g n a l  a n  E t h e r n e t  A I S  c o n d i t i o n  a s  f o l l o w s :
• s e q u e n c e  c o n t r o l  c h a r a c t e r  i n  l a n e  0
• d a t a  c h a r a c t e r s  o f  0 x 0 0  i n  l a n e s  1  a n d  2
• d a t a  c h a r a c t e r  o f  0 x 0 3  i n  l a n e  3 .  

1 0 G E  Seq uen ce O rd ered  Sets  ( C l a us e 4 6 )
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H ow  t o re s p ond t o E -A I S  ?  

W hat does a rou ter/ switc h do when it rec eiv es an E-AI S  sig nal  ?  
There are two options:
1 . D o nothing

• j u s t  re p ort  t he  con d it ion  ov e r t he  m n g t  in t e rf ace
• t his  is  p rob ab ly s u f f icie n t

2 . S ig nal  c ondition to the rem ote  end
• d e f in e  an ot he r ord e re d _ s e t cod e  t o s ig n al con d it ion  t o re m ot e  

e n d .   C ou ld  call it  E -B D I  ( B ack w ard  D e f e ct  I n d icat ion )
• A I S / B D I  w ou ld  op e rat e  in  a s im ilar f as hion  t o L F / R F
• L F / R F  w ou ld  in d icat e  a f ailu re  at  t he  E t he rn e t  P H Y  le v e l.   

A I S / B D I  w ou ld  in d icat e  a f ailu re  w it hin  t he  O T N n e t w ork  ov e r 
w hich t he  e t he rn e t  s ig n al is  b e in g  carrie d .  
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A re  t h e re  any  ot h e r op t i ons  ?

• Perhaps we could use the existing LF/RF fault 
signaling as is ?  
– L F  is sig nal ed du e to either an Ethernet phy fail u re or an 

OTN  network  fail u re
– b u t u nab l e to determ ine the sou rc e of the L F .  

• D efine a com pletely  new signal such as an 
unfram ed PRB S .  S uch signals are used in O T N  
today  and are called G -A I S  ( G eneric A I S )  

• E lim inate the ethernet client interfaces altogether,  
and m ov e the O T N  m apping function onto the 
router/switch.  
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R e com m e ndat i on

• E thernet’s econom y  of scale has significant 
com m ercial attraction.

• E thernet is rapidly  b ecom ing the dom inant client 
interface into the ( O T N )  transport network  

• 8 0 2 . 3 b a T F needs to work  closely  with the I T U  to 
ensure that any  O A M  issues associated with O T N  
interwork ing are clearly  understood and 
addressed.
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Backup
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8 0 2 . 3 ae  L i nk F aul t  S i gnal i ng
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H ow  t h i s  w orks  t oday  f or W A N  P H Y  

F o r  W A N  P H Y ,  P a t h -A I S  a t  t h e  W I S  l a y e r  p r o v i d e s  t h e  r e q u i r e d  f u n c t i o n .
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