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Introduction

Analysis of B-MAC architecture alternatives (open minded)

802.1ah D3.5 specifies one of the alternatives; the most complex one
MAC encapsulation in the I-Component
World-wide B-MAC scope, instead of per PBBN B-MAC scope
More B-MACs within one PBBN then necessary
Enforcing ISID-based group B-MAC address translation in CBPs
Enforcing the use of NCA bit in the 802.1ah frame format
Other alternatives limit B-MAC scope to single PBBN
MAC encapsulation in CBP
Minimal number of B-MACs within one PBBN
No ISID-based group B-MAC address translation
No need for NCA bit
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B-MAC architecture alternatives

PBBN S-VLAN Trunk B-MAC B-DA Note
Domains bundling type scope translation
Model | single no mp2mp B-VLAN no
Model Il multiple no mp2mp B-VLAN no
Model llla single yes mp2mp B-VLAN no
Model IlIb single yes mp2mp -SI no
Model IVa multiple yes mp2mp B-VLAN no minimal
complexity
Model IVb multiple yes mp2mp I-SI yes p802.1ah
D3.5
Model IVc multiple yes mp2mp I-SI, B- no comment
VLAN #188
Model V multiple yes p2p [-SI no support by
additional
technology
Model IVb/V multiple yes mix [-SI yes/no interworking
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Layer stack alternatives
No S-VLAN bundling, single & multi domain PBBN

BB (single domain, no S-VLAN bundling

<[> <« {JJ—> « >

S-VLAN (identified by S-VID or I-SID)
S-LAN | S-LAN |[mp2mp B-VLAN] S-LAN § S-LAN
B-LAN § B-LAN

Bridging is performed in S-VLAN layer
within PBN domains, and in B-VLAN
layer outside PBN domains

PBB (multi-domain, no S-VLAN bundling)

<« EN—> = <> > <« > <« {I[—>

S-VLAN (identified by S-VID or I-SID)

S-LAN § S-LAN B *-LAN| mp2mp B-VLAN Ji*-LANf mp2mp B-VLAN Ji*-LANf mp2mp B-VLAN

B-LAN § B-LAN B-LAN § B-LAN B-LAN § B-LAN

S-LAN' S-LAN
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Layer stack alternatives
S-VLAN bundling, single & multi domain PBBN

PBB (single domain, S-VLAN bundling

<« > <« {{I—> <« {J—>

S-VLAN (identified by S-VID)
S-LAN § S-LAN IS-LAN or I-SI (I-SID)j S-LAN § S-LAN
mp2mp B-VLAN
B-LAN § B-LAN

Bridging is performed in S-VLAN layer
within PBN domains, and in B-VLAN
layer outside PBN domains

IVa/lVb/IVc
PBB (multi-domain, S-VLAN bundling)
<+ [I—>
S-VLAN (identified by S-VID)
S-LAN | S-LAN S-LAN or I-SI (Identified by I-SID) S-LAN' S-LAN
I-LAN} mp2mp B-VLAN JI-LAN} mp2mp B-VLAN JI-LAN} mp2mp B-VLAN }

B-LAN l B-LAN B-LAN § B-LAN B-LAN r B-LAN
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MAC Encapsulation (I)

MAC Encapsulation of
I-Tagged S-VLANs

FCS
S-VLAN (identiftéd by S-VID,Gr 1-SID) C-SA M_SDU
S-LAN | S-LAN | mp2mp B-VLAN| S-LAN | §-LAN C-DA [C-TCI]
B-LAN | B-LAN il [C-TPID]
RES2 I-TCI
REST I-TPID
: DEI B-TCI
/ Backbone Edge Bridge (l) 5CP =
S-VLAN MAC Re}léy Entity B-SA
EISS | EISS -EISS EISS EISS™] S-EISS B-DA
C 6.v, L 9.5¢c _ C 6.5, <7.5b, Cu.7,
I-Tag |C 6.9, C 9.5¢, C 8.5 s l’ S-Tag CS’S b.55. Cals SFD
ISS ——ISS -LAN- ISS -
B-SA | MAC Encapsulation| _______ | MAC tncaps SLAN-SS >-155 PA
B-DA (C 6.10”) (C 6.10”) V V B-LAN
ISS ISS B-ISS
S-LAN-ISS
; C Customer Instance
ISS ISS B-ISS Ports
EISS Multiplex Entity (C 6.14)
—EISS EISS B-EISS
B-VLAN MAC Relay Entity
———EISS EISS=—— EISS B-EISS
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MAC encapsulation (Il)

MAC Encapsulation of
I-Tagged S-VLANs

IBEB BBEB
Il
. PB IBEBESBBEE

BBEB BBEB

NN

PEB (multi-dcmain)

BBEB BBEB

I*-LAN Imp2mp B-VLAN

S-LAN | S-LAN | I*LAN fnp2mp B-VLAN I*-LAN \mp2mp B-VLAN| S-LAN S-LAN
B-LAN| B-LAN| B-LAN| B-LAN| B-LAN | B-LAN
I-Component Backbone Edge Bridge (ll) FCS
S-VLAN MAC Relay Entity M SDU
|-EISS—EISS 4 EISS S-EISS -
Clus:omer I*-Tag |c 6.9, C 9.5¢, C 8.5 [C-TCI] ’ —
nstance | =g 1 I-SI
Ports ISS I*-LAN-ISS [C-TPID] |.~
\V4 I*-TCl RES2
ISS I*-LAN-ISS TTPD =
ISS -LAN- T DEI
C-DA PCP
SFD
PA I*-LAN
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MAC encapsulation (Il)

MAC Encapsulation of
I-Tagged S-VLANs AN

PEB (muiti-dcmain)
IBEB BBEB BBEB BBEB BBEB BBEB
Il Il

. PB IBEBBBEB

S-LAN | S-LAN | I*LAN mp2mp B-VLAN | I*-LAN mp mp B- VLAN | I*-LAN mp2mp B-VLAN| S-LAN S-LAN
B-LAN | B-LAN | B-LAN | B-LAN | B-LAN | B-LAN |
B -Compo ent Backbone Edge Bridge (Il)
C-SA |- S-VLAN Switch
M_SDU EISS ISS ISS —ISS 1SS S-LAN-ISS
C-DA - Customer I-Tag\l Service Instance Mux bervice Instance Muj
- Entity (C 6.15) Entity (C 6.15)
IIR:;Z s, |_[C-TCI] Backbone ﬂ\ ISS ISS I-ISS
= [C-TPID] Port g;ﬁ MAC Encapsulation MAC Encapsulation
I-TCI ISS ISS B-ISS
DEI
‘‘‘‘ I-TPID \\V4 \\V4
PCP_ |- B-TCI
ISS ISS B-ISS
B-TPID . -
SFD EISS Multiplex Entity (C 6.14)
B-LAN B-EISS EISS EISS—
) B-VLAN MAC Relay Entity
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MAC Encapsulation (llla, IlIb)

MAC Encapsulation of
llla "7 I-Tagged S-LANs

PBB (S-VLAN bundling)

S-LAN | S-LAN | S-LANAId by I-SID}/S-LAN S-LAN
n;pZmp B-VLAN
B-LAN | B-LAN

N —

(
<

MAC Encapsulation of
S-Tagged S-VLANs

lib
PBB (S-VLAN bundling)

S-LAN | S-LAN | I-SI (Ident by I-SID)| S-LAN| S-LAN
mp2mp B-VLAN
B-LAN | B-LAN
Bt

(
<

9 | PBB B-MAC architecture | May 2007




MAC Encapsulation (llla)

llla

MAC Encapsulation of
I-Tagged S-LANs

PBB (S-VLAN bundling)

S-LAN | S-LAN {id by I-SID Backbone Edge Bridge (llla)
mp2mp B-VLAN| \ S-VLAN MAC Relay Entity J
B-LAN | B-LAN EISS \ lce EISLS9 - EISS—EISS

1

S-Tag ¢ 6.9, C9.5b, C 8.5 C85 Customer
FCS ISS ISS—| s-LAN-Iss Instance
Ports
M_SDU
—|SS ISSy —ISS —|SS= S-LAN-ISS
[e-Tel) Tag | P ice s | N[ Entiy ic 6.15) |
SN LY [C-TPID] Y is5— . Y is5— I-ISS
C-DA [S-TCI] B-SA| MAC Encapsulation MAC Encaps
; B-DA € 6.10” € 6.10”
|Ia :;2 7] (e e [—C0582) Buiss
I-TCl V V
RI;::I1 | LTPD 1SS ISS B-ISS
B-TCI it i
PCP ’ EISS Multiplex Entity (C 6.14)
B;: :\D —EISS EISS B-EISS
B DA B-VLAN MAC Relay Entity
EISS EISS EISS B-EISS
SFD
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MAC Encapsulation (lllb)

MAC Encapsulation of
S-Tagged S-VLANs

PBB (S-VLAN bundling) |

S-LAN | S-LAN | I-SI (Ident by I-SID) | S-LAN S-LAN| Backbone Edge Bridge (llIb)
mp2mp B-VLAN| s-v\b§N MAC Relay Entity J
B-LAN| B-LAN EISS \|C —EISS T EISS—EISS

(

(

— Tazs4cv.9, C9.5b, C 8.5 Customer
FCS C8.5
ISS : n—15s— s-LAN-Iss Instance
TY, B-SA |MAC Encapsulation| . ....... | MAC Encaps Ports
oAl (Chlo 4300 s
i [C-TCI]
C-SA
[C-TPID] ISS ISS; ISS 1SS I-ISS
C-DA [S-TCI] -Tag Service Instance Mux bervice Instance Muj
- Enti A Enti A
I-SID ~| [S-TPID] nt1ty:(SCS6 5) L nt1ty:(SC$6 5) B-ISS
RES2
I-TCI v v
I:«Ecs;: S LTRID 1SS 1SS B-ISS
B-TCI
DEI EISS Multiplex Entity (C 6.14)
PcP | BI;T;'\D —EISS EISS B-EISS
DA B-VLAN MAC Relay Entity
EISS EISS EISS B-EISS
SFD
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No bridging in this layer = this
layer does not have a specific
MAC-address requirement

MAC encapsulation (IVa)

MAC Encapsulation of

I-Tagged S-LANs /‘k\\
PEB (multi-domain)
IBEB BBEB BBEB BBEB BBEB BBEB

IVa IVa BEB llla
. PB IBEBSSBBEB : FB SBEBERBBEF :

IVa

S/VLAN (identified by S-VID)

S-LAN | S-LAN S-LAN (identified by NSID \ S-LAN| S-LAN
/ o N\ N
I*-LAN mp2mp B-VLAN | I*LAN mp2mp B-VLAN | I*LAN mp2mp B-VLAN
B-LAN | B-LAN B-LAN | B-LAN | B-LAN | B-LAN

| | 1

FCS
I-Component Backbone Edge Bridge (IVa) M SDU
|_ S-VLAN MAC Relay Entity
EISS—EISS | EISS B 5 [C-TCl]
Customer  S-Tag |C 6.9, C 9.5b, C 8.5 é 8‘5 [C-TPID]
Instance ISS ISS——] S-LAN-ISS [S-TCI] .
Ports | <<= |ieeiess [S-TPID] | .~ I-SID
RES2
I*-TCl
ISS ISS S-LAN-ISS ETETERN. RES1
I*-Tag | Service Instance Multiplex Entity (C 6.15) CSA - DEI
1SS 1*-LAN-ISS DA =] PCP
Q SFD
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MAC encapsulation (IVa)

MAC Encapsulation of
I-Tagged S-LANs

IBEB BBEB

IVa
IBEBRBBEE

.PB

IVa

PEB (multi-Zomain)
BBEB BBEB

BBEB BBEB

IVa
RRER

IVa

Bridging in this layer = this
layer requires MAC address
scalability

BEB llla

S-LAN| S-LAN / Ide)‘tlfled b%)( D) N\ \ [ \ S-LAN| S-LAN
-LAN_mp2mp B-VIAN | LaN mp2mp B-VLAN | rLaN mp2mp B-VLAN
FO  AN| B-Lan B-LAN | B-LAN | B-LAN | B-LAN
M_SDU ' '
o B -Compon nt Backbone Edge Bridge (IVa)
[C-TCI] S-LAN Switch Entity
C-DA [C-TPID] EISS IS ISS IS 1SS S-LAN-ISS
I-SID I-Ta \' Service Instance Mux bervice Instance Mu)
[S-TCI] Customer g Entity (C 6.15) Entity (C 6.15)
RES2 [STPID] Backbone A IS IS I-ISS
RES1 I-TCl Port g;ﬁ MAC Encapsulation MAC Encapsulation
DEI | .- -TPID ISS ISS B-ISS
PCP_ | B-TC NV NV
B-TPID ISS ISS B-ISS
B-SA EISS Multiplex Entity (C 6.14)
B-DA B-EISS EISS EISS—
SFD B-VLAN MAC Relay Entity
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No bridging in this layer ]

MAC encapsulation (1Vb)

MAC Encapsulation of
S-Tagged S-VLANs

4\— ——- I-(all)group MAC addressl
| Translation |

-7

PBB (mulii-dcmain) IVb

IBEB BBEB BBEB BBEB BBEB BBEB
IVb IVb IVb IVb / IVb \) BEB IlIb
. PB IBEBESBBEE BCB BBE BBEE BCE BBEBMNBEES BCB B IBBEB PB
‘ \Y
|

s VLAN,((dentxf /d by - VID)II

/
S-LAN | S-LAN e KS (Ideﬁtlfled by I-SID) / | N S-LAN| S-LAN
I-LAN mp2mp B-VLAN | I-LAN ‘'mp2mp B-VLAN | I-LAN mp2mp B-VLAN
B-LAN | B-LAN B-LAN | B-LAN | B-LAN | B-LAN
| | |
I-Component Backbone Edge Bridge (IVb) Fes
|_ S-VLAN MAC Relay Entity M_SDU
EISS—EISS EISS CeESSio
Customer S-Tag|C6.9,C9.5b, C8.5 Z 8L5 [C-TC]
Instance ISS—— ——15S—— S-LAN-ISS [cTPD] | L CSA
Ports TY, B-SA |MAC Encapsulation] ,..ceuus MAC tncaps C-DA
B-DA (C 6.10”) (C 6.10”) [s-TCl] | ¢
ISS ISS |'|SS [S-TP|D] I-SID
I-TCI RES2
RES1
ISS ISS I-ISS I-TPID
. . . NCA
I-Tag | Service Instance Multiplex Entity (C 6.15) B-SA oE]
1SS I-LAN-ISS B-DA 5CP
V SFD "
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No bridging in this layer ]

MAC encapsulation (1Vb)

MAC Encapsulation ofJ _%

S-Tagged S-VLANs

BBEB
IVb
BBEE

/
/

BBEB BBEB
IVb IVb
BBE BBEB 3

IBEB BBEB
IVb IVb
IBEBESBBEE

BCB

.PB

o ’s- VLAN,((dentxf 4d by S-VID)

PBB (mulii-dcmain)

4\— ——- I-(all)group MAC addressl
| Translation |

IVb

BEB lllIb
IBBEB

BBEB
IVb
BREE BCB

PB

‘ \Y

S-LAN| s-LaN| 7 -7 KS (Ideﬁtlfled by I-SID) / | N S-LAN| S-LAN
I-LAN_Tnp2mp B-VLAN'| I-LAN “'mp2mp B-VLAN | I-LAN mp2mp B-VLAN
FSS  LiaN] B-LaN B-LAN | B-LAN | B-LAN | B-LAN
| M_sbu | T
B-Component Backbone Edge Bridge (IVb)
A [C-TCI] I-SI Switch Entity
. [C-TPID] EISS—EISS— I-EISS
C-DA [S-TCI] T Aty ¥ | £ DA Tranciation [REEREN
I-SID S-TPID Instance I-EISS
[ ] €6.9,C9.5
RES2 TCl Ports I-Tag [C 6.9, C 9.5¢, C 8.5 ‘Cas o
NCA
B-TCI \/ \/
DEI
SCP B-TPID 1SS Iss—| B-ISS
B-SA EISS Multiplex Entity (C 6.14)
B-DA B-EISS EISS EISS—
SFD B-VLAN MAC Relay Entity
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MAC encapsulation (1Vc)

4[\_ — - : MAC Encapsulation of /-

Tagged Service Instances

MAC Encapsulation of
S-Tagged S-VLANs

PBB (mulii-dcmain)
BBEB BBEB BBEB BBEB

IBEB BBEB

IVb IVc BEB Ilib
IBEBERBBEB :
-~ /
< 7 s- VLAN,((denuﬁed by S-VID)
P KS (Ideﬁtlfled by I-SID) / | N S-LAN| S-LAN
M_SDU ' s
~ 2mp B-VLAN' | I-LAN mp2mp B-VLAN | I-LAN mp2mp B-VLAN
[C-TCI] }LAN| B-LAN B-LAN | B-LAN | B-LAN | B-LAN
—| [C-TPID] I [ I
[S-TCI] B-Component Backbone Edge Bridge (IVc)
[S-TPID] I-SI Switch Entit
B-SA C-SA |-EISS —iss 1SS IS5 I-ISS
B-DA Cust I-Tag Service Instance Mux bervice Instance Mu
C-DA ustomer Entity (C 6.15) Entity (C 6.15)
I-SID TYPE Backbone ISS ISS I-LAN-ISS
RES2 I-TCl Port g gﬁ MAC Encapsulation MAC Encapsulation
RES1 I_TPID /’,:,/ EmEnm B'ISS
DEI B-TCI Jratiial
PeP BTPID | 727 s S B-ISS
B-SA e - EISS Multiplex Entity (C 6.14)
B-DA B-EISS EISS EISS—
SFD B-VLAN MAC Relay Entity
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MAC encapsulation (IVb) - 802.1ah D3.5

-BEB (VIP)
B-DA is f(C-DA,VID)

if C-DA is known unicast then B-DA is
associated B-MAC address

if C-DA is unknown unicast then B-DA is
ISID-group address

if C-DA is known multicast then B-DA is
associated B-MAC address

if C-DA is unknown multicast then B-DA
is ISID-group address

if C-DA is broadcast then B-DA is ISID-
group address

C-MAC/VID < B-MAC association
learn C-SA/VID <> B-SA relationship

configure group C-MAC/VID < group B-
MAC ?elati%nsh[i)p SToUp

[-S| related multicast CFM frames
B-DA is ISID-group address

2-port I-Sl: special treatment?

B-DA is individual address of
destination VIP?

CFM is then not able to detect a cross
connect condition!!
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B-BEB (CBP)
[-SID Translation

B-DA Translation (I-LAN to PBBN)

if B-DA is ISID-group address then replace B-
DA with <802.1ah.Backbone-ISID>

B-DA Translation (PBBN to I-LAN)

if B-DA==<802.1ah.ISID> then replace B-DA
with <802.1ah.Port-ISID>

B-BEB (MAC Relay)
Register <802.1ah.Backbone-ISID> values

BCB (MAC Relay)
Register <802.1ah.Backbone-ISID> values




MAC encapsulation (IVb) - Interoperability optimized

I-BEB (VIP)
B-DA is f(C-DA,VID)

if C-DA is known unicast then B-DA is
associated B-MAC address

if C-DA is unknown unicast then B-DA is
all-group address

if C-DA is known multicast then B-DA is
associated B-MAC address

if C-DA is unknown multicast then B-DA
is all-group address

if C-DA is broadcast then B-DA is all-
group address

C-MAC/VID < B-MAC association
learn C-SA/VID <> B-SA relationship

configure group C-MAC/VID < group B-
MAC relationship
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B-BEB (CBP)
I-SID Translation
B-DA Translation (I-LAN to PBBN)

if B-DA is all-group address then replace B-
DA with <802.1ah.ISID>

if B-DA is CFM-group address then replace B-
DA with <802.1ah.ISID>

B-DA Translation (PBBN to I-LAN)

if B-DA==<802.1ah.ISID> and
MSDU.TYPE<>0x8902 then replace B-DA with
all-group address

if B-DA==<802.1ah.ISID> and
MSDU.TYPE==0x8902 then replace B-DA with
CFM-group address with LSB=MEL

2 ports on this PBBN

use of individual address (e.g. destination-
CBP or destination-VIP) causes issues to
revert the translation at the destination CBP

if B-DA==CBP MAC address and = becomes
too difficult, as too many fields are to be
checked, and sometimes it is not possible to
distinguish regular unicast (OAM) frame from
a modified broadcast (OAM) frame




Backup




PBB mp intra-/inter-metro services
Model IVb

and unknown unicast service instance
frames in mp2mp tunnels

inter-metro mp2mp prevent flooding of broadcast, multicast
service instance

AT151D:10 PBBN M1

M4
ISID: 8( \
) A5
B ISID:100
A2
—_~— A4
ISID: 20 ISID:50 ISID:110
C1 1SID:10

PBBN M3

__|__, _|___

Y. PBBN M2

ISID:40 |

1$1D:70 ISID:90

JsID:20 ———
C2 S~ L

[ —
] intra-metro mp2mp
ISID:30 , service instance ISID:120

C3 7 A3
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PBB mp intra-/inter-metro services
Model IVb

translate 802.1ah multicast B-DA
(“ah.ISID”’) when I-SID translated

isio:10 .
DA:ah.t0 /== SRS AL
T\PBBN M1 ______________ "-’_:‘./‘,, ‘,/,.”\ \.\~.~.~. PBBN M4
4 _________ . . . ) L=t . : o — .
. . r\ A5
D: l : ISID: 100
mDA:ah.3¢ -~ _ | . mDA:ah.100
_ J -" A \.\
A2 ‘,"' 1 A
——— ] Pe \ —~— A4
L ISID: 110
ISID: 20 - l
rgl1)A -ah.20 ,/ ‘ | mDA:ah.110
ISID 10 : : : ;
| .
D42, RBBN M2 il L PBBN M3
7 Q [ | 3
191D:40 S v [ v \
_ifiDA:ah.40 /5 \
r r ISID:70 1SID;90
ISID:20 -7 a2 ; moAph. 70 mDA:ah.90
. / i S —a— —— — *
NT)L)A;aI'?O ¥ \
7 \
/. ‘\
./. .\
| ;’ v
] :
SD:30 mDAzah. 120
mDAZa 30 ~» A3
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Bridging in this layer ]

Layer stack alternatives [ No bridging irj

this layer

support by additional technology

s-LAN] s-LaN
p2p tunnel

802.3 r 802.3

S-VLAN (iderftified by S-VID)
I-SI (Identified bVe.g. MPLS (PW) label)

S-LAN § S-LAN

yp2p tunnel
802.3 § 802.3

p2p tunnel
802.3 l 802.3

. IVb + V
PBB/support by additional technology

S-VLAN (identified by S-VID)

S-LAN § S-LAN

I-SI (Identified by I-SID or e.g. MPLS (PW) label) S-LAN' S-LAN
I-LAN} mp2mp B-VLAN p2p tunnel p2p tunnel
B-LAN l B-LAN

802.3 § 802.3 802.3 r 802.3
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mp intra-/inter-metro services support by additional technology
tree-structured n-port service instance

inter-metro mp2mp
service instance

Al Metro 1 Metro 4

N
A \ A5

A2 ‘
- (~ A4
C1 (
So Metro 2 Metro 3
~N— —————————
4
S
// /
// 4
C2 _- J e s
> -
\\// /

/
/
/ o
A intra-metro mp2mp j
4 service instance

c3’ A3
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