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Introduction

PBB and PBB-TE coexist on
provider backbone networks
provider backbone LAN interfaces
provider backbone networks network management
|-Components
B-Components
BCB nodes

What will be the layer stack of such network and its interfaces
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copy of slide 11/ay-vissers-clarifications-0709-v3.pdf

“Alternative C2”
Result of the discussion on Thursday 6 Sept 2007

Domains and layers

S-VLAN
Alternative lla is selected
PBB-TE BS
Nodes PBB-TE BT
IB-BEB and BCB/PB
@ IB-BEB
Components CNPIMAC
Alternative 1 is selected CNP LR: PP cop CPNP
y
Re [PNP
q Lay PNP
MEPs and MIPs EEE Re|PIP CBP| |PNP
Variation of alternative C is selected (C2) Lay
C2: PBB-TE BT connection between
PIP and CBP is removed — S-VLAN
@ PBR;TE BS
PRB-TE BT
Investigate what additional functionality would —H—H
be required when in future a multi-domain MDL=7 V. osMe
PBB-TE network is to be supported BS MEP L7
Such functionality is not required to support under this PAR BT MEP V. H) w
MDL=7" BT MIP
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copy of slide 12/ay-vissers-clarifications-0709-v3.pdf

“Alternative C2”

Characteristics
IB-BEB PBB compatible model
CNP IMAC S-VLAN is customer service layer
Re | PIP CBP PNP PBB BSI <~ PBB-TE BS
CNP | Lay MAC prgp PBB B-VLAN < PBB-TE BT
Re mixed PBB/PBB-TE operation
NP IMAC Lay | PNP supported on PIPs and CBPs
NP Re | PIP CBP PNP BT connections between CBPs
Lay BT label: B-DA+B-SA+B-VID
B-DA/SA carry CBP addresses
PIP-to-CBP interconnect is logical
> S-VLAN connection within IB-BEB
PIP->CBP: CBPs forward received BS-
PBB-TE B
@ f% > frame and insert B-DA/SA/VID
5%B-TE BT CBP->PIP: CBPs strip off B-DA/SA/VID
in received BS-frame and forward BS-
"ol (H—H) frame
\Vi BS MIP service switch function in CBP (Service
BS MEP ol H) Instance Table) extended with BS
- | protection switch function, switching
BT MEP \/ H w groups of BS signals (load sharing)
MDL=7" "BT MIP
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Layer Stack PBB and PBB-TE for “Alternative C2”

. PB

; PBB | PBB-TE . PB
PBB i ¥ P ¥ ' ¥ |
S-Space ; L L - - - E
I L g } 1. PBB-TE
lIIIlII:IlIIIlIi—l—l—l—.—:l:—l—l—.—l—l—l—.—l—l—h.' - L : )
A PBB BSI : reBTEBs@ || O | | >opace
PBB BVLAN |= | O PBB-TE BT O v
iy | PBB Link || . T EBTE Link i S
B-Space | - L - 3 1 pes-TE
5 | | PHY | | | T-Space
\ A -LANif  B-LAN | [I-LAN{i B-LAN ii B-LAN |[I-LANi i

e €6.9 shim config’d with “Allow Only VLAN Tagged Frames” and VIP not a member of “untagged set”
0 c6.9 shim config’d with “Allow Only Untagged & Priority-Tagged Frames” and VIP member of “untagged set”

O future extension; separate I-BEB and B-BEB

PBB and PBB-TE have different S-Space domains !!
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Layer Stack PBB and PBB-TE for “Alternative C2”
Labels

. PB

; PBB - PBB-TE . PB
PBB i ¥ o ¥ ¥ ¥ i
5-Space N S S -
ceneyeaisSVIDrr e aiaSVID o e—— 1] . i ’—sva, PBB-TE
A BDA,BSA . PBB-TE BS ¥ | >>pace
; H——ISID—!* ISID—— ——ISID ;
; J PBB BVLAN | J PBB-TE BT 41 v
bBB | HISID—L —BVID=—{a . ISID ke s TDA, TSA, TVIDs a2 =ISID i m e mm s mm s
B-Space RBB Link ET_‘I%BA,TSI . PBB-TE Link TDA, TSA
: . — . . | PEB-TE
| ] B ] ] | 7-space
\ I-LAN{i  B-LAN | [I-LANI| B-LAN il B-LAN |il-LAN i
Labels
PB PBB PBB-TE
S-VLAN S-VID S-VID or PVID S-VID or I-SID
PBB (B-Service (BSI) - [-SID
PBB B-VLAN - B-VID -
PBB-TE B-Service (BS) - - I-SID
PBB-TE B-Tunnel (BT) - - <T-DA,T-SA,T-VID>
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PBB BSI

OAM

MSDU ETH
C-SA | | OAM
c-DA| | PPU

: TYPE : | TYPE

: Ox<EA>: | 0x8902
B-SA SA
B-DA DA
Untagged PBB

BSI frame

C-SA=0

{C-DA=0}

1-SID 1-SID

RES1+2| |RES1+2
NCA=0]| |NCA=1
|-DEI |-DEI
|-PCP | | I-PCP
I-TPID | |I-TPID
OxITAG | | OxITAG

PBB BSI PBB BSI
non-OAM Tag OAM Tag

PBB Signals

destination_address/source_address parameters represented as fields

\
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ETH
OAM
PDU
MSDU TYPE
0x8902
C-SA | {C-SA=0
C-DA | {C-DA=0}
[-SID [-SID
RES1+2] |RES1+2
NCA=0| [NCA=1
|-DEI |-DEI
[-PCP [-PCP
I-TPID| |I-TPID
OxITAG OXITAG
B-SA SA
B-DA DA
I-Tagged PBB
BSI frame

.

MSDU

PBB
B-VLAN
OAM

ETH
OAM
PDU

TYPE
0x8902

B-SA

SA

B-DA

DA

Untagged PBB
B-VLAN frame

B-VID

B-DEI

B-PCP

B-TPID
0x88a8

PBB B-VLAN Tag

J

MSDU | [ etH
OAM
PDU
TYPE
0x8902
B-VID B-VID
B-DEI B-DEI
B-PCP| | B-PCP
B-TPID] |B-TPID
0x88a8 0x88a8
B-SA SA
B-DA DA

B-Tagged PBB
B-VLAN frame




PBB-TE Signals (“Alternative C2”)

destination_address/source_address parameters represented as fields

PBB-TE
BS OAM

MSDU

ETH
OAM
PDU

TYPE
0x8902

C-SA

SA

C-DA

DA

Untagged PBB-TE
BS frame

|-SID

RES1+2

NCA

|-DEI

I-PCP

|-TPID

0x22?7?

PBB-TE BS Tag

J
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ETH
OAM
PDU
MSDU TYPE
0x8902
C-SA SA
C-DA DA
[-SID [-SID
RES1+2] |RES1+2
NCA=0| [NCA=0
|-DEI |-DEI
[-PCP [-PCP
I-TPID| |I-TPID

0x22?7?

0x?22?7?

I-Tagged PBB-TE

BS frame

N

MSDU

PBB-TE
BT
OAM

ETH
OAM
PDU

TYPE
0x8902

Untagged PBB-TE
BT frame

T-VID

T-DEI

T-PCP

T-TPID
0x????

T-SA

T-DA

PBB-TE BT Tag

MsDU | [ erq
OAM
PDU
TYPE
0x8902
T-VID | [T-VID
T-DEI | | T-DEI
T-PCP| [T-PCP
T-TPID| [T-TPID
ox222? | | oxz222
T-SA | [ T-SA
T-DA | | T-DA

B-Tagged PBB-TE
BT frame




PBB and PBB-TE Signal comparison (l)

PBB-TE
BS OAM
ETH
OAM
PBB BSI PDU
OAM
MSDU mspu | | TYPE
ETH 0x8902

C-SA OAM C-SA SA

c-pA | | PDU C-DA DA
: TYPE : | TYPE
: Ox<EA>: | 0x8902 Untagged PBB-TE

B-SA SA BS frame

B-DA DA
Untagged PBB

BSI frame
C-SA=0
IC-DA=0}

I-SID | | I-SID |-SID
RES1+2| [RES1+2 RES1+2
NCA=0] [NCA=1 NCA=0

|-DEI |-DEI |-DEI

I-PCP I-PCP I-PCP
I-TPID| | I-TPID I-TPID
OxITAG | | oxITAG 0x?72?

PBB BSI PBB BSI PBB-TE

non-OAM Tags<OAM Tagyr

BS Tag

Untagged PBB BSI frame includes B-
DA, B-SA and TYPE fields

Untagged PBB-TE BS frame does not
include B-DA, B-SA and TYPE fields

PBB BSI has two Tag formats

One for OAM frames, including C-SA
and C-DA fields with value all-0’s

One for non-OAM frames, which
removes the “Encapsulated Addresses”
TYPE field when inserted

PBB-TE BS has single Tag format

Applicable for both OAM and non-OAM
frames

PBB MAC-in-MAC (PBB-MiM) process
learns B-MAC<>C-MAC relation

B-DA is a function of C-DA

PBB configures SVID<ISID relation
PBB-TE configures SVID<ISID relation




PBB and PBB-TE Signal comparison (ll)

MSDU

PBB
B-VLAN
OAM

ETH
OAM
PDU

TYPE
0x8902

B-SA

SA

B-DA

DA

Untagged PBB
B-VLAN frame

B-VID
B-DEI
B-PCP
B-TPID

0x88a8

PBB
B-VLAN
Tag
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MSDU

PBB-TE
BT
OAM

ETH
OAM
PDU

TYPE

0x8902

Untagged PBB-TE
BT frame

T-VID

T-DEI

T-PCP

T-TPID
0x??7?

T-SA

T-DA

PBB-TE
BT Tag

Untagged PBB B-VLAN frame includes
B-DA and B-SA fields

Untagged PBB-TE BT frame does not
include B-DA and B-SA fields

PBB-TE BT Tag includes T-DA and T-SA
fields

PBB-TE MAC-in-MAC (PBB-TE-MiM)
process does not learn T-MAC&C-MAC
relation

T-DA is not a function of C-DA

PBB configures ISID<BVID relation

PBB-TE configures ISID&TVID+TMAC
relations




Layer Stack PBB and PBB-TE for “Alternative C2”

B-LAN
PB PBB PBB-TE PB A
PBB i i i i i
>opace | | | S-VLAN E |
EEEEN lﬁSVIDI [ N IL—-—-SVID .i ——SVID— I_"SV|D_I ;%B-TE
A BDA,BSA | % | PBB-TE BS | -Space
| ISID ' ISID ISID— ;
| PBB BVLAN | * PBB-TE BT "
PBB i BVID ‘—I—I—I—I—TDA)TSA)TVIDI—I—I—I EEEEERN Iil EEEEN
. | PBB/PBB-TE Link ;
el i T PBB-TE
i . PHY i | T-Space
v | B-LAN § g
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Layer Stack PBB and PBB-TE for “Alternative C2”
Future I-LAN

>

PB PBB PBB-TE PB
PBB ; | (future PAR) |
>opace E E S-VLAN E
teme e a=oSVIDe=E=SVID— * SVID '—sva, EEB-TE
A | BDA,BSA | 4 | ~>pace
i PBB BSI | } |PBB-TE BS i
a ' v
PBB i _ISID_ :—I—I—I—lISIDI—I—I—I—I—JSID;IIlllllillllll
) i PBB/PITDA, TSANK TDA,TSA i
B-Space | ; .| PBB-TE
| | PHY | T-Space
v | I-LAN § ;
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PIP function

PIP function in PBB and PBB-TE for “Alternative C2”

Decomposed PIP view

PIP function in PBB PIP function in PBB-TE
(without MAC Encapsulation function)
MAC Relay Entity (Clause 8) MAC Relay Entity (Clause 8)
VIP-EISS — VIP-EISS ———— VIF-EISS —/—— VIP-EISS — VIP-EISS ———— WVIF-EISS —
Support Support Support Support Support Support
of the of the of the of the of the of the
EISS EISS EISS EISS EISS EISS
(6.9) (6.9) (6.9) (6.9) (6.9) (6.9)
= VlP-lSS_TI'_—_ VIP-ISS == VlP-lSS—_—I. ----------------- . "'T_——VIP'ISS- =————=VIP-ISS =—== VIP-ISS___I
| IS
: MAC Encaps : :MAC Encaps IF': MAC Encaps : : :
L MAC——— -~ SMAC = = 4~ —MAC—— = | PBB-TE Support of the (I-Tagged) EISS !
: Support of the (I-Tagged) EISS : : :
I I I
___________ PIP-ISS————M — e | S e
Support of the |55 Support of the IS5 -TE
(6.7 or 6.14)
[m=——————— PIPISS-TE- - = = = = = = - -
replacement functions ! MAC Encapsulation
in future PBB-TE I-LAN J - T\ o ——
within multi-domain ! Support of the IS5

PBB-TE : (6.7 or 6.14)
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CBP function in PBB and PBB-TE for “Alternative C2”

Decomposed CBP view

CBP function in PBB

MAC Relay Entity (Clause 8)

CBP function

Al I EISS |
: EISS Multiplex Entity |
:————ISS-———T———-ISS ———1 ISS :
I Support of the I Support of the I Support of the |
:(I Tagged) EISS*|(I-Tagged) EISS*|(I-Tagged) EISS*,
| EISS ' EISS ' EISS :
: Backbone Service Instance Switch :
|
I EISS :
: Support of the (I-Tagged) EISS :

v 1SS '

Support of the ISS
(6.7 or 6.14)

CBP function in PBB-TE

(with MAC Encapsulation function)

MAC Relay Entity (Clause 8)

replacement functions
in future PBB-TE I-LAN
within multi-domain
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PBB-TE

4

EISS-TE |
EISS-TE Multiplex Entity :
'r———-MAC-——T——-MAC———Tl-——-MAC———JI
: MAC Encaps : MAC Encaps : MAC Encaps :

—ISS- SS-TE: — =4 —=—=ISS-TE-——4
PBB I'E >upport | PBB-1E >upportTPBB IE Supporti

of the (I- I of the (I- I of the (I- !
ad\ * A\ F * ad\ *
Tagps gs EISS Tagg%ISS_ISS TaggEISSEISS

I_I 1 1

PBB-TE Backbone Service Switch

[
]
[
[
[
EISS :
[
[
|

PBB-TE Support of the (I-Tagged) EISS

ISS-TE:
Support of the ISS -TE

MAC Encapsulation I

MAC
Support of the ISS
(6.7 or 6.14) I

uondUNy dg)




PBB and PBB-TE shim stacks

Different position of MAC Encapsulation functions

PIP+CBP function in PBB

PIP function

CBP function

S-VLAN MAC Relay Entity (Clause 8)

>

\4

>

——VIP-EISS———VIP-EISS——T—VIP-EISS—
Support of | Support of | Support of
S-Tagged EISS|S-Tagged EISS|S-Tagged EISS
———VIP-ISS————VIP-ISS—————VIP-ISS——=r:""
| MAC Encaps | MAC Encaps | MAC Encaps |
F=—MAC-—~—~-b~—mAC-——~

! Support of the (I-Tagged) EISS

Support of the (I-Tagged) EISS

EISS

MAC———}
|
|

F——-EISS: — — — r———EISS———

I Support of the

ISS

Backbone Service Instance Switch

I Support of the

l ISC

~——-EISS

I Support of the

! (I-Tagged) EISS*| (I-Tagged) EISS*|(I-Tagged) EISS*)

l ISC IR

yr——~|ss-TE-——+——-|ss TE ==+ =SS TE =

EISS

|
EISS Multiplex Entity :

B-VLAN MAC Relay Entity (Clause 8)
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PIP+CBP function in PBB-TE

S-VLAN MAC Relay Entity (Clause 8)

——T—VIP-EISS—7—VIP-EISS——T—VIP-EISS5—

Support of | Support of | Support of
S-Tagged EISS|S-Tagged EISS|S-Tagged EISS

semsrnnnngd——VIP-|SS —————=VIP-ISS—————-VIP-ISS———-
. S PBB-TE Support of the (I-Tagged) EISS :
R PIP-ISS-TE- = = = = = — — — — :

: PBB-TE Support of the (I-Tagged) EISS :

: ISS-TE :

\ : PBB-TE Backbone Service Switch :
P—BE -E!_S:?fjﬁp—qu I5-I-3-I§-TI'EI:S.1§pport| PBB-1 r_lsasupport:

\ 1 ofthe(l- | ofthe(l- | ofthe(l- !

| Tagoed) FISS* | Tageed) FISS* | Tagoed) FISS* !

i MAC Encaps | MAC Encaps i MAC Encaps :
! MAC ! MAC |

|

I EISS-TE Multiplex Entity :
EISS-TE

PBB-TE Backbone tunnel
MAC Relay Entity (Clause 8)

uonduUNy did
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lllustrating difference between
B-MAC and T-MAC

PBB B-Service over PBB-TE B-Tunnel




Layer Stack “PBB B-Service over PBB-TE B-Tunnel”
Another alternative as illustration for B-MAC/T-MAC differenc

B-VLAN layer
replaced by
B-Tunnel (BT) layer

. PB | PBB . PBB-TE | PB
PBB | | X ! i
S-Space ! !
VN
EEEEEEEEEEEEEn : I/‘/Illllillllll
A ~ PBBESI ——
= < | B-Space
PBB BVLAN | PBB-TE BT | P
PBB i H PBB/PBBTEEI:i—;—i:—l—l—.—l—l—l—IIIIIIIIﬁIIIII
B-Space | L i , PBB-TE
PHY | i T-Space
v I-LAN | | B-LAN

Another alternative layer stack for PBB-TE could have been PBB BSI layer on top
of PBB-TE BT layer

multipoint-to-multipoint Backbone VLAN in PBB is replaced by set of point-to-point
Backbone Tunnels in PBB-TE

B-MAC address identifies endpoint of a Backbone Service Instance (I-Component)
T-MAC address identifies endpoint of a Backbone Tunnel instance (B-Component)

PBB and PBB-TE S-Space domains are the same !
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Layer Stack “PBB B-Service over PBB-TE B-Tunnel”
Labels

. PB PB |

; PBB PBB-TE
PBB | ¥ | PBB-TE
S-Space ; L ; : S-Space
| ¥ S-VLAN | |
EEEEER I|ﬁSVIDI | | Iﬁ—I—I—I—I—:I:H—I—I—I—SVIDI—I-i-I—I—I—I—I—I—I—I—I—I-:I ISVIDm|I EEEN
A | it BDA,BSABSI |
| H——ISID——+——ISID | |'3°_'3SB'TE
| J PBB BVLAN ||| PBB-TE BT | pace
PBB ; -{SID—_———BVID—  TDA, TSA, TVID, s uuubnunns
] | || PBB/PBB-TE!Link |
B-Space | . ; ; PBB-TE
| | PHY ! | T-Space
v I-LAN | | B-LAN i i
Labels
PB PBB PBB-TE
S-VLAN S-VID S-VID or PVID S-VID or PVID
PBB B-Service (BSI) - [-SID [-SID
PBB B-VLAN - B-VID -
PBB-TE B-Tunnel (BT) - - T-DA,T-SA,T-VID

18 | PBB/PBB-TE Layer Stack| November 2007




PBB/PBB-TE Signals for “PBB B-Service over PBB-TE B-Tunnel”
destination_address/source_address parameters represented as fields
PBB BSI ETH A
OAM OAM
MSDU | ey PDU
C-SA | | OAM mspu | [ TYPE
DA | | PDU 0x8902
:TYPE ; | TYPE C:-5A | JC-5A=0 A
: Ox<EA>: | 0x8902 C-DA | {C-DA=0} MspDu | PBB-TE MSDU
B-SA SA I-SID | [ I-SID BT
B-DA DA RES1+2| |RES1+2 OAM
Untagged PBB NCA=0] |NCA=1 ETH ETH
BSI frame |-DEI |-DEI B-SA OAM B-SA OAM
s I-PCP | [1-PCP 5oa| | PPU B-DA | | PPY
- I-TPID| |I-TPID ~pE 1 [TYPE TYPE | [ TYPE
{C-DA=0} OxITAG OxITAG Ox<EA> 0x8902 Ox<EA> 0x8902
I-SID | [ I-SID 5<i | [BSA T-viD| [ T-vID
RES1+2| |[RES1+2 BDA| [BDA| /  Untagged PBB-TE T-DEI | | T-DEI
NCA=0] [NCA=1 acced PBB BT frame T-PCP| [T-PCP
I-DEI | [I-DEI T asee VID T-TPID| [T-TPID
BSI frame
I-PCP | | I-PCP j T DRI 0x?722 | | 0x2272
I-TPID | |1-TPID T.PCP T-SA | [ T-SA
OXITAG | | OXITAG TTPID T-DA | | T-DA
PBB BSI PBB BSI 0x?77?
B-Tagged PBB-TE
non-OAM Tag OAM Tag T-SA / BT frame
T-DA
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