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ITU-T Recommendation G.8012/Y.1308

Ethernet UNI and Ethernet NNI

Amendment 1

Summary

This amendment contains extensions to the first version (2004) of ITU-T Rec. G.8012/Y.1308,
related to the addition of:

— Ethernet over MPLS.
— Ethernet over RPR.

This amendment incorporates the frame format of provider bridges and deletes specifications of
length encapsulation of client data since that encapsulation is not used for Ethernet over Transport.

The two Ethernet over Transport NNIs and the provider bridge frame were already considered for
the first version of this Recommendation, but the standards defining these frames
(ITU-T Rec. Y.1415, IEEE 802.1ad and IEEE 802.17) were not approved at that moment.

Source

Amendment 1 to ITU-T Recommendation G.8012/Y.1308 (2004) was approved on 7 May 2006 by
ITU-T Study Group 15 (2005-2008) under the ITU-T Recommendation A.8 procedure.
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ITU-T Recommendation G.8012/Y.1308

Ethernet UNI and Ethernet NNI

Amendment 1

1) Introduction

This amendment contains extensions to the first version (2004) of ITU-T Rec. G.8012/Y.1308,
related to the addition of:

— Ethernet over MPLS.
— Ethernet over RPR.

This amendment incorporates the frame format of provider bridges and deletes specifications of
length encapsulation of client data.

2) Additions

2.1) Clause 1
Add the following references:

— ITU-T Recommendation G.8112/Y.1371 (20006), Interfaces for the Transport MPLS
(T-MPLS) hierarchy.

— ITU-T Recommendation Y.1415 (2005), Ethernet-MPLS network interworking — User
plane interworking.

— IEEE 802.1ad-2005, IEEE standard for local and metropolitan area networks — Virtual
Bridged Local Area Networks — Amendment 4: Provider Bridges.

— IEEE 802.17-2004, [EEE standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks — Specific
requirements — Part 17: Resilient packet ring (RPR) access method and physical layer
specifications.

2.2) Clause4

Add the following abbreviation:

TPID Tag Protocol Identifier

2.3) Clause 6.2.1
Add a new subclause 6.2.1.6:

6.2.1.6 MPLS link frame

6.2.1.6.1 MPLS link frame without common interworking indicators and without MAC FCS

An ETH_CI traffic unit is mapped without any extension into the payload of the MPLS CI traffic
unit. See Figure 6-18a.

ITU-T Rec. G.8012/Y.1308 (2004)/Amd.1 (05/2006) 1



ETH _CI
traffic unit

DA
SA

MAC service data unit

MPLS CI
traffic unit

S
TTL

Payload

G.8012/Y.1308(04)AMD.1_F6-18a

Figure 6-18a/G.8012/Y.1308 — MPLS link header without common interworking indicators
and without MAC FCS preservation

6.2.1.6.2 MPLS link frame without common interworking indicators and with MAC FCS

An ETH_CI traffic unit is extended with a MAC FCS and then mapped into the payload of the
MPLS CI traffic unit. See Figure 6-18b.

ETH_CI

< | < : .
Al a MAC service data unit traffic unit

MAC
ETH_CI
c FCS MAC FCS
B MPLS_CI
” E Payload traffic unit

G.8012/Y.1308(04)AMD.1_F6-18b

Figure 6-18b/G.8012/Y.1308 — MPLS link header without common interworking indicators
and with MAC FCS preservation

6.2.1.6.3 MPLS link frame with common interworking indicators and without MAC FCS

An ETH CI traffic unit is extended with 32-bit common interworking indicators as specified in
ITU-T Rec. Y.1415 and then mapped into the payload of the MPLS CI traffic unit. The 32-bit
common interworking indicators comprise an 8-bit control field set to all-Os, an 8-bit Fragmentation
and Length field set to all-Os and a 16-bit Sequence Number field. See Figure 6-18c.
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g g MAC service data unit ; IEa';f!l—i_uCnIlt
Payload
header | i
=To1= . Commop
= E‘) Z, 1gterwork1ng
S 51 indicators
o1& (optional)
Con:trol: 0x00 i
Fragmentation/length: 0x00 i
1% [:] Payload MPLS_CI
= traffic unit

G.8012/Y.1308(04)AMD.1_F6-18¢

Figure 6-18¢/G.8012/Y.1308 — MPLS link header with common interworking indicators
and without MAC FCS preservation

6.2.1.6.4 MPLS link frame with common interworking indicators and with MAC FCS

An ETH CI traffic unit is extended with a MAC FCS and with 32-bit common interworking
indicators as specified in ITU-T Rec. Y.1415 and then mapped into the payload of the MPLS CI
traffic unit. The 32-bit common interworking indicators comprise an 8-bit control field set to all-Os,
an 8-bit Fragmentation and Length field set to all-Os and a 16-bit Sequence Number field. See
Figure 6-18d.

ETH_CI
traffic unit

DA
SA

MAC service data unit

MAC
ETH_CI FCS MAC FCS
Payload !
header | ! c
— ommon
£ %0 zo interworking
5 E g indicators
o (optional)
Con‘rro{l: 0x00 i
Fragmentation/length: 0x00 i
— MPLS _ClI
N | = _
= Payload traffic unit

G.8012/Y.1308(04)AMD.1_F6-18d

Figure 6-18d/G.8012/Y.1308 — MPLS link header with common interworking indicators
and MAC FCS preservation

2.4) Clause 6.2.1
Add a new subclause 6.2.1.7:
6.2.1.7 RPRlink frame

Clause 9.2 of IEEE 802.17 defines a basic and extended RPR data frame format. As a result, the
ETH client frame mapping to IEEE 802.17 RPR frames has three variations as described in the
following subclauses.

ITU-T Rec. G.8012/Y.1308 (2004)/Amd.1 (05/2006) 3



6.2.1.7.1 Basic RPR link frame

The ETH client DA & SA addresses may be mapped to DA & SA addresses fields found within the
RPR header. This basic mapping is applicable to RPR MAC client ETH frame transmission
requests where both the MAC DA and MAC SA are local to the RPR ring MAC topology. This
would typically include RPR router/host station to RPR router/host station transmissions.

The ETH frame is extended with RPR overhead and a MAC FCS (which is not the same as the
client MAC FCS) as specified in IEEE 802.17 Annex F. See Figure 6-18e.

g % MAC service data unit ETH CI
Q
g s MAC service data unit %’3 §

=
= =
= | € 2| 8 S
g vl o RPR
Ele)l<<l<]|e]8 . .
glo|als]| g8 EJ Service data unit O | Base frame
2| g 2|3 S .
8 3 =
i
[0}

G.8012/Y.1308(04)AMD.1_F6-18e

Figure 6-18¢/G.8012/Y.1308 — Basic RPR link frame

6.2.1.7.2 Extended type 1 RPR link frame

The ETH client DA address may be mapped to both the DA field found in the RPR header and the
daExtended field found within the RPR payload. The Ethernet client SA address is then mapped to
the saExtended field found within the RPR payload. The RPR source station is the SA in the RPR
header. This extended type 1 mapping is applicable to RPR MAC client ETH frame transmission
requests where either the MAC DA or MAC SA is not local to the RPR ring MAC topology. This
typically involves RPR bridge station transmissions.

The ETH frame is extended with RPR overhead (including an additional DA & SA) and a MAC
FCS (which is not the same as the client MAC FCS) as specified in [EEE 802.17. See Figure 6-18f.
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MAC
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baseControl
DA
SA
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extendedControl
HEC
daExtended
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MAC FCS

G.8012/Y.1308(04)AMD.1_F6-18f

Figure 6-18f/G.8012/Y.1308 — Extended type 1 RPR link frame

6.2.1.7.3 Extended type 2 RPR link frame

The ETH client DA & SA addresses may be mapped to daExtended and saExtended fields found
within the RPR payload. RPR MAC clients other than IEEE 802.1D/Q bridges may use this
mapping. This is the extended mapping.

This extended type 2 mapping is applicable to RPR MAC client Ethernet frame transmission
requests where either the MAC DA or MAC SA is not local to the RPR ring MAC topology. This
typically involves RPR bridge station transmissions.

The ETH frame is extended with RPR overhead (including an additional DA & SA) and a MAC

FCS (which is not the same as the client MAC FCS) as specified in IEEE 802.17b. See
Figure 6-18g.

DA
SA

MAC service data unit ETH CI

DA
SA

MAC service data unit

MAC
FCS

RPR

Service data unit Extended frame

baseTTL
baseControl
DA
SA
baseTTL
extendedControl
HEC
daExtended
saExtended
MAC FCS

G.8012/Y.1308(04)AMD.1_F6-18g

Figure 6-18g/G.8012/Y.1308 — Extended type 2 RPR link frame
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2.5) Clause 6.2.3
Add a new subclause 6.2.3.6.

6.2.3.6 EoM NNI

The Ethernet over MPLS NNI deploys four MPLS link frames as specified in 6.2.1.6, two of them
use common interworking indicators, the other two do not. The components of both types are
illustrated in Figures 6-24a and 6-24b. The MPLS over transport NNI is specified in ITU-T
Rec. G.8112/Y.1371.

ETH

MPLS LSP

G.8012/Y.1308(04)AMD.1_F6-24a

Figure 6-24a/G.8012/Y.1308 — Components of the Ethernet over MPLS-NNI
without common interworking indicators

Common interworking indicators

ETH
]
MPLS LSP

(G.8012/Y.1308(04)AMD.1_F6-24b

Figure 6-24b/G.8012/Y.1308 — Components of the Ethernet over MPLS-NNI
with common interworking indicators

For interworking at administrative domain boundaries between EoM NNI interfaces, the following
rule applies:

At international boundaries, or at the boundaries between networks of different operators, the
Ethernet encapsulation over MPLS should be applied as described in 6.2.1.6.1, without common
interworking indicators and without FCS, unless otherwise mutually agreed by the operators
providing the transport. Within a national network or within the domain of a single operator, the
control word may be used.

2.6) Clause 6.2.3
Add a new subclause 6.2.3.7.

6.2.3.7 EoR NNI

The Ethernet over RPR NNI deploys the RPR link frame as specified in 6.2.1.7 and their
components are illustrated in Figure 6-24c.

ETH

RPR MAC

G.8012/Y.1308(04)AMD.1_F6-24c

Figure 6-24¢/G.8012/Y.1308 — Components of the Ethernet over RPR NNI
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2.7) New clause 7.4

Add a new clause 7.4:

7.4 Provider backbone bridge

The specification of the encapsulation of ETH CI into a Provider Backbone Bridge frame format
and the associated bridging aspects are being defined in IEEE P802.1ah. See Appendix IV.

2.8) New Appendix 111

Add new Appendix Il as follows:

Appendix III

Mapping of Ethernet frames into RPR frame

III.1 Introduction

RPR is defined in IEEE 802.17. While the mapping of an Ethernet frame into an RPR frame is
defined in IEEE 802.17 all variations were not defined in order to allow the timely publication of
that standard. As a result, an amendment to define a spatially aware sub-layer that completes the
mappings is being defined in IEEE 802.17b. The frame format is defined in clause 9.2 of IEEE
802.17 and Figure 9.1/IEEE 802.17 is reproduced below:

1 ttl 1 ttl
1 baseControl 1 baseControl
6 da 6 da
6 sa Header 6 sa Header
1 ttIBase ttiIBase
1 extendedControl extendedControl
2 hec hec
2 protocolType daExtended
Payload
n serviceDataUnit
saExtended
4 fcs } Trailer Payload
protocol Type
serviceDataUnit
fcs } Trailer

a) Basic frame format

b) Extended frame format

NOTE — This figure is reproduced from "Figure 9.1/IEEE 802.17 — Data frame formats".

Figure 111.1/G.8012/Y.1308 — RPR data frame format

G.8012/Y.1308(04)AMD.1_Flil-1

Client Ethernet frame mapping to RPR frame is defined in Annex F/IEEE 802.17 and is being
extended in IEEE 802.17b. There are three variations of this mapping that are summarized in the
following clauses.

ITU-T Rec. G.8012/Y.1308 (2004)/Amd.1 (05/2006)
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III.2 RPR basic frame

The Ethernet client DA & SA addresses may be mapped to DA & SA addresses fields found within
the RPR header. This is typical for clients residing on host stations on the ring.

RPR frame

7 6 5 4 32 10
ttl 1
i | e[ i | s [ we[p=0]
P da 6
> :
MAC DA ttIBase 1
MAC SA ef:1| fi | ps | S0 | Reserved 1
Payload e 2
FCS »{ protocolType 2
serviceDataUnit n
fcs 4

G.8012/Y.1308(04)AMD.1_FIIl-2

Figure 111.2/G.8012/Y.1308 — Mapping Ethernet frame into 802.17 basic frame

III.3 RPR extended frame — Type 1

The Ethernet client DA address may be mapped to both the DA field found in the RPR header and
the daExtended field found within the RPR payload. The Ethernet client SA address is then mapped
to the saExtended field found within the RPR payload. The RPR source station is the SA in the RPR
header. RPR MAC clients other than IEEE 802.1D/Q bridges may use this mapping.

RPR frame

Source RPR station ! 6 > 4 > 2 ! 0

MAC address E— ttl ]
W[ e ] el [ ose [welp0] !

P da 6

P sa 6

Ethernet GHEEEe !
frame elel fi | ps | S0 | Reserved 1
MAC DA hec 2
MAC SA P  daExtended 6
Payload P saExtended 6
FCS protocolType 2
>{ serviceDataUnit n

fcs 4

G.8012/Y.1308(04)AMD.1_FIIl-3

Figure I11.3/G.8012/Y.1308 — Mapping Ethernet frame into
802.17 extended frame — Type 1
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II1.4 RPR extended frame — Type 2

The Ethernet client DA & SA addresses may be mapped to daExtended and saExtended fields
found within the RPR payload. RPR MAC clients other than IEEE 802.1D/Q bridges may use this

mapping and is typical where the Ethernet client is not local to the ring.

Destination RPR station
MAC address

Source RPR station
MAC address

Ethernet
frame

RPR frame
7 6 5 4 3 2

1 0

ttl

i | fe | fe1l | s

| we |p=()

P da

P sa

MAC DA

ttIBase

efi=t] i [ ps|so]

Reserved

MAC SA

hec

Payload

FCS

} daExtended

} saExtended

protocolType

"

serviceDataUnit

fcs

G.8012/Y.1308(04)AMD.1_FllI-4

Figure 111.4/G.8012/Y.1308 — Mapping Ethernet frame into
802.17 extended frame — Type 2

—_— —

[©X N

N = T S e =2 W S

Note that while the first 2 variations are defined in Annex F of the base standard (IEEE 802.17) for
RPR, the third variation is being defined by IEEE 802.17b. The latter is currently a draft with

publication expected in 2006.

ITU-T Rec. G.8012/Y.1308 (2004)/Amd.1 (05/2006)
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2.9) New Appendix IV
Add new Appendix 1V as follows:

Appendix IV
Provider backbone bridges

Figure IV.1 illustrates the PBB information containment.

%‘) Type or length
% Client data encapsulated
= client
H
C-Tag |
—_—
2ls
5 = MAC service data unit Optional C-Tag (with C-VID)
ol o
< | < . .
(Q.J 8 MAC service data unit ETH CI
, /v
<|l<| 5|z . . i
a 8 S E MAC service data unit PB_ETH_CI (S-Tag with S-VID)
© < %2}
3 N
<|<[5lzl5]z]=<]|< _ . PBB_ETH_CI (B-MACs, B-Tag
= = _CA >
2lal=z|2lz151519 MAC service data unit with B-VID, I-Tag with [-SID)
— G.8012/Y.1308(04)AMD. 1_FIV-1
B-Tag [-Tag

Figure IV.1/G.8012/Y.1308 — PBB Ethernet principle information containment
for a one-to-one mapped S-tagged service interface

The ETH CI as defined in ITU-T Rec. G.8010/Y.1306 may be encapsulated with an S-Tag
comprising:

— 802.1ad Type field;

— Service Provider S-TCI (which includes the S-VID),

to form the PB_ETH CI.

The PB_ETH_CI can be further encapsulated with Provider Backbone B-MAC addresses, a B-Tag
comprising:
— 802.1ad Type field;

— Backbone Provider B-TCI (which includes the B-VID used for backbone tunnel
identification),

10 ITU-T Rec. G.8012/Y.1308 (2004)/Amd.1 (05/2006)



and an I-Tag comprising:

— 802.1ah Type field;

— [-TCI (which includes the I-SID used for service instance identification);
- the Customer C-MAC addresses,

to form the PBB_ETH_CI.

The PBB ETH CI is then further encapsulated to form a link frame. In general, for all the
subclause 6.2.3.x describing the Ethernet NNI interfaces, the ETH_CI could alternatively be the
PB ETH Clor PBB ETH CIL

Figure V.2 illustrates the additional PB and PBB mapping steps.

ETYn
GFP-F M_SDU
Client
PBB-ETH [«—| PB-ETH fe—| ETH |e—{ TYPE signal
LAPS G.7042/Y.1305(06)_FIV-2

MPLS

AALS

64B/66B

Figure IV.2/G.8012/Y.1308 — Ethernet mapping and multiplexing with PB and PBB

2.10) Bibliography
Add a new item.

— IEEE Standards Association Project Authorization Request, Project P802.17b (C/LM)
Information Technology — Telecommunications and information exchange between
systems — Local and metropolitan area networks — Specific requirements — Resilient Packet
Ring Access Method & Physical Layer Specifications — Amendment 1 — Spatially Aware
Sublayer. http://standards.ieee.org/cgi-bin/status?802

3) Modifications

3.1) Clause 4
Remove ETHP and ETHS from the list of abbreviations.

3.2) Clause 6.1
Replace text and figure by the following:

The basic structure is shown in Figure 6-9. A client signal of the ETH layer network is mapped into
the M_SDU by adding a 2-byte type field/length field.

NOTE - Length encapsulation is not used in Ethernet over Transport and, therefore, not addressed in this
Recommendation. However, Ethernet over Transport is transparent for MAC-SDUs that contain length
encapsulated client data.

ITU-T Rec. G.8012/Y.1308 (2004)/Amd.1 (05/2006) 11
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Clients (e.g., IP, MPLS, PDH)

TYPE/LENGTH
ETH
GFP/LAPS!| | GFP/LAPS!||I 64B/66B i||i GFP I[|I AALS |
PDH SDH OTH
ETYn Pge, Pgs VC-n VCSIZl-él e ODUk A\”/I“(l;/l MPLS RPR
Pge-Xv, VC-n-Xv ODUk-Xv
Pgs-Xv VC-4-Xc
‘ EoP EoS EoS EoO EoA EoM EoR |
«—— e >
Ethernet Ethernet-over-Transport G-8012/Y.1308(04)AMD.1_F6-9

Figure 6-9/G.8012/Y.1308 — Structure of the ETH interfaces

3.3) Clause 6.1.1
Delete all three bullet items.

34) Clause 6.2.1
Replace text and figure by the following:

The ETH_CI consists of a MAC Destination Address (DA), a MAC Source Address (SA), a MAC
Service Data Unit (M_SDU) (see ITU-T Rec. G.8010/Y.1306 and IEEE 802.3ae, clause 2). The
M _SDU may optionally include a Tag (see IEEE 802.1Q). A client signal of the ETH layer network
is mapped into the M_SDU via Type/Length encapsulation.

Table 6-4/G.8012/Y.1308 — Overview of encapsulated units

Encapsulation type Reference
EtherType encapsulated client IEEE 802.3, clause 3
Tag IEEE 802.1Q, subclause 9.3.2
ETH encapsulated MAC SDU IEEE 802.3, clause 3
IEEE 802.3ae, clause 2
MAC encapsulated ETH IEEE 802.3, clause 3

12 ITU-T Rec. G.8012/Y.1308 (2004)/Amd.1 (05/2006)



Q . EtherType
E: Client data encapsulated client
©) . . .
ﬁ MAC service data unit Tag (optional)
E % MAC service data unit ETH_CI
Link Link Link
header ETH_CI trailer frame

G.8012/Y.1308(04)AMD.1_F6-10
Figure 6-10/G.8012/Y.1308 — Ethernet principle information containment

3.5) Clause 7
Replace Figure 7-1 by the following one:
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Figure 7-1/G.8012/Y.1308 — Ethernet mapping and multiplexing

3.6) Clause 7.1

Replace the first paragraph with the following one:

The client signal is mapped into the ETH signal (frame) directly via TYPE encapsulation, refer
to 6.2.1.

3.7) Clause 7.3

Replace the text by the following:

Figure 7-4 illustrates a two-level multiplexing of up to 4094 x 4094 ETH signals into an ETH
topological link. The ETH_CI traffic unit is for that purpose extended with a first level C-Tag
including a C-VID as specified in IEEE 802.1Q and then multiplexed into an Ethernet Unit Group
level 1. The EUGI1 is extended with a second level S-Tag including also an S-VID (Figure 7-5) and
then multiplexed into an Ethernet Unit Group level 2.

The structure of the S-Tag is defined in IEEE 802.1ad.
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Figure 7-4/G.8012/Y.1308 — Ethernet two-level multiplexing
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Figure 7-5/G.8012/Y.1308 — Ethernet two-level multiplexing method
3.8) Appendix I

Remove the complete Appendix I for this Recommendation.

3.9)

Bibliography

Delete first reference (P802.1ad) from Bibliography.
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ITU-T Y-SERIES RECOMMENDATIONS

GLOBAL INFORMATION INFRASTRUCTURE, INTERNET PROTOCOL ASPECTS AND NEXT-

GENERATION NETWORKS

GLOBAL INFORMATION INFRASTRUCTURE
General
Services, applications and middleware
Network aspects
Interfaces and protocols
Numbering, addressing and naming
Operation, administration and maintenance
Security
Performances
INTERNET PROTOCOL ASPECTS
General
Services and applications
Architecture, access, network capabilities and resource management
Transport
Interworking
Quality of service and network performance
Signalling
Operation, administration and maintenance
Charging
NEXT GENERATION NETWORKS
Frameworks and functional architecture models
Quality of Service and performance
Service aspects: Service capabilities and service architecture
Service aspects: Interoperability of services and networks in NGN
Numbering, naming and addressing
Network management
Network control architectures and protocols
Security
Generalized mobility

Y.100-Y.199
Y.200-Y.299
Y.300-Y.399
Y.400-Y.499
Y.500-Y.599
Y.600-Y.699
Y.700-Y.799
Y.800-Y.899

Y.1000-Y.1099
Y.1100-Y.1199
Y.1200-Y.1299
Y.1300-Y.1399
Y.1400-Y.1499
Y.1500-Y.1599
Y.1600-Y.1699
Y.1700-Y.1799
Y.1800-Y.1899

Y.2000-Y.2099
Y.2100-Y.2199
Y.2200-Y.2249
Y.2250-Y.2299
Y.2300-Y.2399
Y.2400-Y.2499
Y.2500-Y.2599
Y.2700-Y.2799
Y.2800-Y.2899

For further details, please refer to the list of ITU-T Recommendations.




Series A
Series D
Series E
Series F

Series G
Series H
Series 1

Series J

Series K
Series L
Series M
Series N
Series O
Series P

Series Q
Series R
Series S

Series T
Series U
Series V
Series X
Series Y

Series Z

SERIES OF ITU-T RECOMMENDATIONS

Organization of the work of ITU-T

General tariff principles

Overall network operation, telephone service, service operation and human factors
Non-telephone telecommunication services

Transmission systems and media, digital systems and networks

Audiovisual and multimedia systems

Integrated services digital network

Cable networks and transmission of television, sound programme and other multimedia signals
Protection against interference

Construction, installation and protection of cables and other elements of outside plant
Telecommunication management, including TMN and network maintenance
Maintenance: international sound programme and television transmission circuits
Specifications of measuring equipment

Telephone transmission quality, telephone installations, local line networks
Switching and signalling

Telegraph transmission

Telegraph services terminal equipment

Terminals for telematic services

Telegraph switching

Data communication over the telephone network

Data networks, open system communications and security

Global information infrastructure, Internet protocol aspects and next-generation networks

Languages and general software aspects for telecommunication systems
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