Net wor k Wor ki ng Group W Si npson
Request for Comments: 1619 Daydr eaner
Cat egory: Standards Track May 1994

PPP over SONET/ SDH

Status of this Meno

Thi s docunment specifies an Internet standards track protocol for the
Internet conmunity, and requests di scussion and suggestions for

i nprovenents. Please refer to the current edition of the "Internet
O ficial Protocol Standards" (STD 1) for the standardization state
and status of this protocol. Distribution of this meno is unlimnited.

Abstract

The Point-to-Point Protocol (PPP) [1] provides a standard nethod for
transporting nulti-protocol datagrans over point-to-point |inks.
Thi s docunment describes the use of PPP over Synchronous Opti cal

Net wor k ( SONET) and Synchronous Digital Heirarchy (SDH) circuits.

Thi s docunment is the product of the Point-to-Point Protocol Wrking
Group of the Internet Engineering Task Force (I ETF). Coments shoul d
be subnitted to the ietf-ppp@erit.edu mailing list.

Applicability

This specification is intended for those inplenmentati ons which desire
to use the PPP encapsul ati on over high speed private point-to-point
links, such as intra-canpus single-node fiber which may al ready be
install ed and unused. Because the PPP encapsul ati on has relatively

| ow overhead, it is anticipated that significantly higher throughput
can be attained conpared to ot her SONET/ SDH payl oad nappi ngs, at a
significantly lower cost for line term nation equi pnent.
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1. Introduction

PPP was designed as a standard nethod of conmuni cating over point-
to-point links. Initial deployment has been over short |ocal Iines,
| eased lines, and pl ain-ol d-tel ephone-service (POTS) using nodens.
As new packet services and higher speed lines are introduced, PPP is
easily deployed in these environments as well.

This specification is primarily concerned with the use of the PPP
encapsul ati on over SONET/SDH |inks. Since SONET/SDH is by definition
a point-to-point circuit, PPPis well suited to use over these I|inks.

The Synchronous Optical Network (SONET) [3] is an octet-synchronous
mul tiplex schene that defines a famly of standard rates and formats.
Despite the nane, it is not limted to optical links. Electrical
speci ficati ons have been defined for single-node fiber, nulti-node
fiber, and CATV 75 ohm coaxi al cable. The transm ssion rates are
integral multiples of 51.840 Mops, which may be used to carry T3/ E3
bit-synchronous signals. The allowed nultiples are currently
specified as

STS-1 51. 840 STS-18 933. 120
STS-3 155. 520 STS-24 1, 244. 160
STS-9  466. 560 STS-36 1, 866. 240
STS-12 622. 080 STS-48 2, 488. 320

The CC TT Synchronous Digital Heirarchy (SDH) defines a subset of
SONET transm ssion rates begi nning at 155.520 Mops [5].

SONET SDH equi val ent
STS- 3c STM 1

STS-12c¢ STM 4

STS- 48c STM 16

2. Physical Layer Requirenents

PPP treats SONET/ SDH transport as octet oriented synchronous |inks.
SONET/ SDH |'i nks are full-duplex by definition.

| nterface Formt

PPP presents an octet interface to the physical layer. There is
no provision for sub-octets to be supplied or accepted.
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The octet streamis napped into the SONET/ SDH Synchronous Payl oad
Envel ope (SPE), with the octet boundaries aligned with the SPE
oct et boundari es.

No scranbling is needed during insertion into the SPE.

The Path Signal Label (C2) is intended to indicate the contents of
the SPE. The experinental value of 207 (cf hex) is used to
i ndi cate PPP

The Multiframe Indicator (H4) is currently unused, and MJST be
zero.

Transm ssi on Rate

The basic rate for PPP over SONET/SDH is that of STS-3c/STM 1 at
155. 520 Mops. The avail able information bandwi dth is 149. 760
Mops, which is the STS-3c/STM1 SPE with section, line and path
overhead renmoved. This is the sane super-rate mapping that is
used for ATM and FDDI [4].

Lower signal rates MJST use the Virtual Tributary (VT) nechanism
of SONET/SDH. This maps existing signals up to T3/E3 rates
asynchronously into the SPE, or uses avail able clocks for bit-
synchronous and byt e-synchronous mappi ng.

Hi gher signal rates SHOULD conformto the SDH STM series, rather
than the SONET STS series, as equi pnent becones avail able. The
STM series progresses in powers of 4 (instead of 3), and enpl oys
fewer steps, which is likely to sinplify nultiplexing and

i ntegration.

Control Signals
PPP does not require the use of control signals. Wen avail able,

usi ng such signals can allow greater functionality and
performance. Inplications are discussed in [2].

3. Framng

The franming for octet-synchronous links is described in "PPP in HDLC
Fram ng" [2].

The PPP franes are located by row within the SPE payl oad. Because

frames are variable in length, the frames are allowed to cross SPE
boundari es.
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4. Configuration Details

The standard LCP sync configuration defaults apply to SONET/ SDH
I'inks.

The followi ng Configuration Options are reconmended:
Magi ¢ Nunber
No Address and Control Field Conpression

No Protocol Field Conpression
32-bit FCS

Security Considerations

Security issues are not discussed in this neno.
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