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Key elements of OTN support

»Use a Lane Independent PCS to enable different Ethernet
PMDs to be used at the OTN ingress/egress
o Key feature of MLD

*40 GbE must fit into the OPU3 payload with a minimum of
PCS codeword and timing transparency
o Limitation on control block types to permit transcoding

»Lane Marker transparency for 40 GbE

o ITU-T decision, but maintain spare value in 4-bit representation of control
block types available for encoding lane markers if necessary

= Link fault signaling for 802.3ba Ethernet over OTN can use
existing mechanisms from 802.3ae
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Independence of Ethernet PMDs in OTN mapping

SMF 10km SMF 40km

OTN1

OM3 10 lanes

The sequence of bits transported across OTN should not

depend on which physical interface is chosen for Ethernet
at the ingress or egress
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Common PCS - Good news

=The MLD proposal comprises a common PCS that is used
across all Ethernet PMDs - see

= As the complexity of using the MLD PCS is no more than
that of managing skew to within 32Ul (see

), consensus is moving towards using the
MLD PCS for all PHY types including 40 GbE backplane

=Skew in OTN must be managed so that Ethernet over
OTN does not exceed LAN deskew budget (OTN must
deskew)
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Example: Four-Lane 100 GbE LAN interface at OTN ingress; 10-lane 100 GbE
LAN interface at OTN egress.
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Common PCS Proposal (100 GbE and 40 GbE)

=Adopt MLD with 64B/66B coding as the common
PCS for all 802.3ba interfaces. This enables:

0 A single canonical form to be used for mapping of any
802.3ba interface with at least codeword transparency
over OTN

0 Selection of different Ethernet PMDs at the OTN ingress
and egress




OTN support for 40 GbE

= Two ways to provide 40 GbE transparent transport over OTN:

o Choose a MAC bit-rate (e.g., 38.9 Gbit/s) such that 64B/66B coding and lane marker
insertion results in a bit-stream that fits the payload area of an OPU3 (not preferred)

0 Impose strict requirements on PCS codeword set that permits codeword transparent
mapping of 40 GbE into payload of OPU3 (preferred)

= Feasibility for codeword transparent mapping from 40.0 Gbit/s MAC rate into
capacity of OPU3 payload demonstrated in , with possible
improvements shown in (actual standard to be specified
as mapping of 40 GbE into OTN by ITU-T SG15)

o The proposed transcoding method requires 15 or fewer control block types to be used in
underlying 64B/66B code

o A single additional (among the 16 available) control block type can be used to encode a
lane marker, with 56 bits available for a very sparse coding of the lane number

= 10G Base-R 64B/66B coding uses 15 control block types. 40GbE/100GbE may
use fewer control block types if packet and ordered set start is restricted to an
8-byte boundary

= To rely on transcoding, a fixed, limited set of control block types understood by
both IEEE and ITU-T is essential to specification of the mapping of 40 GbE into
OPU3 and interoperable implementations
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Possible Changes to 64B/66B for 40 GbE and 100 GbE given 8-byte
boundary for packet start and ordered sets

S
Ordered SetS Can’t Input Data y Block Payload
. n
start in 5th lane c
Bit Position] 0 1] 2 65
Data Block Format:
Dy D; D, Dy/D, D5 Dg DA 01 Dy D, ‘ Dy ‘ Dy ‘ Dy ‘ Ds ‘ Dg ‘ D,
Control Block Formats: EiI:I(::IK Type
CpC4C,CyC, C5CCof 10| Oxte Co Ci Co Cs C4 ‘ Cs ‘ Cs ‘ [
~ hlh‘_r\ rr\_'n [t n' 10 r‘k"}ﬂ i~ i~ i~ i~ Y N N Imt
£~ t“lt‘- fal N."_'h ™y 4. fmﬁ f“u f“l i“‘ t“u nu l‘\U I~
PaCketS Can’t ‘t Q- 0.0 0.5 m&& L = i %----***—
o P T O WO W WO PO e PR Y 101 r‘kRR n] m [ fa) [a} [n] [n]
start in 5th lane p—
SQ D1 D2 D3fD4 D5 DS D? 10 0x78 D1 D2 D3 D4 D5 Ds D?
0pD4D,D4/C, C5Cs C7f 10| 0xdb D, D, D; 0y | Cq4 Cs Ce C,
TaCqCaCalCsCsCsCr [ 10| Ox87 Cy Cy Cy Cy Cs Ce C;
Dy T4 Cy Ca/Cy Cs CgC7f 10| 0x99 Do Co C, C, Cs Ceo C,
It is expected that the Dy Dy T, Ca/C4C5CeCy | 10|  Oxaa Do D, Cs Ca Cs Ce Cs
64B/66B coding for 40GbE Dy D2 T3/Cy Cs G5 Gy | 10| oxba Do D, oo (][ & | & | % | &
and 100 GbE will use DoD1 D20/ C5CoCr [ 10| 0xee D Dy D D s | G | ©
between 11 and 15 Do D1 Dz Dg/Da T Cs C7 | 10| 0xd2 Do D4 D, Ds D4 Co <
. DoD1D;D3/D4Ds T C7 | 10|  Oxet D D D D D D C
control block types, leaving P e s e * ’ : 2 : ‘ | !
. DoD1DD3/Ds D5 D T7 | 10| Oxff Dy D4 D, Ds Ds Ds Dg
one 4-bit code free for

encoding of lane markers
if necessary

Figure 49-7—64B/66B block formats
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40 GbE Iinto OPU3 - what can break the mapping?

» Someone could implement a proprietary extension that used non-
standard control block types

0 Extremely unlikely area for proprietary extension as proper packet
delineation depends on control block types and misuse could lose
packet framing and impair MTTFPA; however

0 As a safeguard, the standard should contain extremely strong
language to prevent proprietary extensions in this area

= Evolution of the standard could allocate new control block types that
are not anticipated by the OTN mapper

0 As a safeguard, the relationship between IEEE 802.3 and ITU-T
Recommendation should be clearly noted in the standards
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OTN support for 40 GbE proposal

» The aggregate PCS encoded bit-rate for 40 GbE including 64B/66B coding with

inserted MLD lane markers shall be no more than 41.25 Gbit/s £100ppm

= Aside from MLD lane markers, PCS codewords are 64B/66B encoded blocks

similar to those used in 10G Base-R (IEEE Std 802.3 clause 49)

» The PCS coding for 40 GbE shall use no more than the 15 control block types

specified for 10G Base-R (likely fewer, if 8-byte alignment for packet start
and/or ordered sets)

» The equivalent of Figure 49-7 for the 40 GbE PCS shall include the following
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text:

o “Control block types not listed in Figure xx-yy shall not be transmitted
and shall be considered an error if received”

o0 “The mapping of 40G Base-?? signals into OPU3 (to be) specified in ITU-T
Recommendation G.709 depends on the set of control block types shown
in Figure xx-yy. Any change to the coding specified in Figure xx-yy must
be coordinated with ITU-T Study Group 15.”
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Link Fault Signaling for Ethernet over OTN

LF will be transmitted on the Ethernet interface as the forward defect indication
when failures are detected within the OTN network (using the same sequence
ordered set as in 802.3ae)

Consistent with the definition of link fault signaling (LF/RF) in Clause 46

An OTN failure is treated no differently than any other failure between
remote and local RS (Clause 46)

Nothing needs to be added or changed for 802.3ba

The equipment functions specified by ITU-T SG15 supporting the OTN
mappings for 40GE and 100GE should clarify that Local Fault (LF) should
be inserted on the downstream (egress) ethernet interface in the event of
OTN failures

LF
""""""""""""""""""""""""" —IF | —LF —LF|
> <o | OTN 5 [ <
< Link Fault Signaling =||
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