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Ext endi ng Poi nt-to-Point Protocol (PPP) over Synchronous Opti cal
NETwor k/ Synchronous Digital Hi erarchy (SONET/SDH) with virtual
concat enation, high order and | ow order payl oads

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.
Copyright Notice
Copyright (C) The Internet Society (2002). Al Rights Reserved.
Abstract
Thi s docunent describes an extension to the mappi ng of Point-to-Point
Protocol (PPP) into Synchronous Optical NETwork/ Synchronous Digital
Hi erarchy (SONET/SDH) to include the use of SONET/ SDH SPE/ VC vi rt ual
concat enati on and the use of both high order and | ow order payl oads.
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1. Introduction
Current inmplenmentati ons of PPP over SONET/SDH are required to sel ect

transport structures fromthe relatively limted nunber of
contiguously concatenated signals that are avail abl e.
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The only currently supported SONET/ SDH SPE/ VCs in RFC 2615 [3] are
the foll ow ng:

SONET SDH
STS- 3c- SPE VC- 4
STS-12c- SPE VC- 4-4c
STS- 48c- SPE VC- 4-16¢C
STS-192c- SPE VC- 4- 64c

Note that VC- 4-4c and above are not widely supported in SDH networks
at present.

The use of virtual concatenation neans that the right size SONET/ SDH
bandwi dth can be sel ected for PPP |inks.

For the convenience of the reader, the equivalent terns are |isted

bel ow:

SONET SDH
SPE VC
VT (1.5/2/6) Low order VC (VC-11/12/2)
STS SPE H gher Order VC (VC 3/4/4-Nc)
STS-1 frane STMO frame (rarely used)
STS-1 SPE VC- 3
STS-1-nv VC-3-nv (virtual concatenation)

STS-1 payl oad
STS-3c frane

C3
STM1 franme, AU-4

STS-3c SPE VC- 4

STS- 3c- nv VC-4-nv (virtual concatenation)
STS- 3¢ payl oad C4

STS- 12c/ 48c/ 192c frane STM 4/ 16/ 64 frame, AU 4-4c/ 16c/ 64c
STS- 12c/ 48c/ 192c- SPE VC- 4- 4c/ 16¢/ 64c

STS- 12c/ 48c/ 192¢ payl oad C-4-4c/ 16c¢/ 64c
This table is an extended version of the equivalent table in RFC 2615
[3]. Additional information on the above ternms can be found in
Bel | core GR-253-CORE [4], ANSI T1.105 [5], ANSI T1.105.02 [6] and
ITUT G707 [7].
2. Rate Conparisons

Currently supported WAN bandwi dth Iinks for PPP over SONET/ SDH:
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STS-3c (150Moit/s) STM1 (150Moit/s)

STS-12c (620Moit/s) STM 4 AU-4-4c (620Moit/s)
STS-48c (2.4&0it/s) STM 16 AU-4-16¢ (2.4Ghit/s)
STS-192c (9.6Chit/s) STM 64 AU 4-64c (9.6Ghit/s)

Note that AU-4-4c and AU 4-16c are not generally available in SDH
net wor ks at present.

Wth virtual concatenation the follow ng additional WAN bandwi dth
links would be avail able for PPP over SONET/ SDH

SONET
VT-1.5-nv (n=1-64) 1.6Moit/s-102Moit/s
STS-1-nv  (n=1-64) 49Moit/s-3.1Chit/s
STS-3c-nv (n=1-64) 150Moi t/s-10Ghit/s
SDH
VC-12-nv (n=1-64) 2.2Moit/s-139Moit/ s
VC-3-nv (n=1-64) 49Moit/s-3.1Chit/s
VC-4-nv (n=1-64) 150Moi t/s-10Ghit/s

H gher levels of virtual concatenation are possible, but not
necessarily useful. Lower |levels of virtual concatenation are
defined in the tel ecormunicati ons standards for use if needed.

Table 1 and Table 2, respectively depict the SONET/ SDH transport
structures that are currently available to carry various popul ar bit
rates. FEach table contains three colums. The first colum shows
the bit rates of the service to be transported.

The next colum contains two val ues:

a) the logical signals that are currently available to provide such
transport and, b) in parenthesis, the percent efficiency of the given
transport signal without the use of virtual concatenation

Li kewi se, the final colum al so contains two val ues:

a) the logical signals that are currently available to provide such

transport and, b) in parenthesis, the percent efficiency of the given
transport signal with the use of virtual concatenation
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Note, that Table 1, contains SONET transport signals with the

follow ng effective payl oad capacity: VI-1.5 SPE = 1.600 Miit/s,
STS-1 SPE = 49.536 Mit/s, STS-3c SPE = 149.760 Mit/s, STS-12c SPE =
599. 040 Moit/s, STS-48c SPE = 2,396.160 Miit/s, and STS-192c SPE =
9,584.640 Miit/s.

Tabl e 1. SONET Virtual Concatenation

Bit rate W t hout Wth

10Moit/s STS-1 (20% VT-1.5-7v (89%
100Moi t/s STS-3c (67% STS-1-2v (100%
200Moi t/s STS-12¢(33% STS-1-4v (100%
1Ghit/s STS-48c(42% STS-3c-7v (95%

Simlarly, Table 2, contains SDH transport signals with the follow ng
effective payl oad capacity: VC 12 = 2.176 Mit/s, VC 3 = 48.960
Mit/s, VG4 = 149.760 Mit/s, VC 4-4c = 599.040 Miit/s, VC 4-16¢c =
2,396. 160 Mo t/s, and VC-4-64c = 9,584.640 Mit/s.

Tabl e 2. SDH Virtual Concatenation

Bit rate W t hout Wth

10Mdit/s VG 3 (20% VC-12-5v (92%)
100Mit/s VG4 (67% VC-3-2v (100%)
200Mbit/s VG 4-4c(33% VG 3-4v (100%
1Ghit/s VG- 4- 16¢(42% VG 4-7v (95%)

3. Physical Layer Requirenents

There are two nminor nodifications to the physical |ayer requirenments
as defined in RFC 2615 when virtually concatenated SPEs/VCs are used
to provide transport for PPP over SONET/ SDH.

First, the path signal |abel (C2 byte) value for SONET/ SDH STS-1/VC- 3
and above SPE/VCs is required to be the sanme for all constituent
channels. This is in contrast to the use of a single C2 byte for PPP
transport over contiguously concatenated SONET/ SDH SPE/ VCs. The

val ues used for the C2 bytes should be in accordance with RFC 2615.
For SONET VT-1.5/2/6 and SDH VC-11/12/2 the path signal |abel (V5
byte bits 5-7) is required to be the same for all constituent
channels per ITUT G 707 [7] and ANSI T1.105.02 [6].
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Second, for SONET/ SDH STS-1/VC-3 and above SPE/VCs the nulti-frame
indicator (H4) byte will be unused for transport links utilizing
contiguously concatenated SONET/ SDH SPE/ VCs. Wen the concatenation
schenme is virtual as opposed to contiguous, the H4 byte nust be

popul ated as per ITUT G 707 or T1.105.02. Sinilarly, for virtual
concat enati on based on SONET VT-1.5/2/6 and SDH VC-11/12/2 channel s
bit 2 of the path overhead K4 byte will be set to the val ue indicated
per ITU-T G 707 [7] and ANSI T1.105.02 [6].

4. Standards Status

| TUT (SGL3/ SG15), ANSI T1X1 and ETSI TML/ WP3 have devel oped a gl obal
standard for SONET/ SDH H gh Order and Low Order payl oad Virtual
Concatenation. This standard is defined in the foll owi ng docunents:

ITUT G 803 Architecture of transport networks based on the
synchronous digital hierarchy (SDH)

I TUT G 707 Network Node Interface for the Synchronous Digital
H erarchy (SDH)

I TUT G 783 Characteristics of Synchronous Digital Hierarchy (SDH)
Equi prent Functi onal Bl ocks

ANSI T1.105 Synchronous Optical Network (SONET) - Basic
Description including Multiplex Structure, Rates and Fornmats

ANSI T1.105.02 Synchronous Optical Network (SONET) - Payl oad
Mappi ngs

ETSI EN 300 417-9-1 Transmi ssion and Miultiplexing (TM Ceneric
requi rements of transport functionality of equipnment Part 9:
Synchronous Digital Hi erarchy (SDH) concatenated path | ayer
functions. Subpart 1: Requirenents

Wrk in ITUT, ANSI TiX1 and ETSI TML/ WP3 has ensured gl obal
standards al i gnment .

Wth the conpletion of a standard for SONET/ SDH SPE/ VC vi rt ual
concatenation it is appropriate to docunent the use of this standard
for PPP transport over SONET/SDH, which is the intent of this
docunent .

5. Security Considerations
The security discussion in RFC 2615 al so applies to this docunent.

No new security features have been explicitly introduced or renoved
conmpared to RFC 2615.
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9.

Ful I Copyright Statenent
Copyright (C) The Internet Society (2002). Al Rights Reserved.

Thi s docunent and translations of it nmay be copied and furnished to
ot hers, and derivative works that comment on or otherw se explain it
or assist inits inplenentation may be prepared, copied, published
and distributed, in whole or in part, without restriction of any

ki nd, provided that the above copyright notice and this paragraph are
i ncluded on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zati ons, except as needed for the purpose of
devel opi ng I nternet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into |Ianguages other than
Engli sh.

The limted perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS | S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG
BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE | NFORMATI ON
HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED WARRANTI ES OF
MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE.
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