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Status of This Meno

This menmo provides information for the Internet conmmunity. This nmeno
does not specify an Internet standard of any kind. Distribution of
this nmeno is unlimted.

Abst ract

The Poi nt-to-Point Protocol (PPP) [1] provides a standard method for
transporting multi-protocol datagrans over point-to-point |inks. PPP
defines an extensible Link Control Protocol, and proposes a famly of
Net work Control Protocols for establishing and configuring different
net wor k-1 ayer protocols.

The PPP Serial Data Transport Protocol (PPP-SDTP) [2] provides a
standard nethod for encapsul ating and transporting serial data over a
PPP link. The PPP Conpression Control Protocol [3] provides a
standard nethod for selecting and using a conpression protocol to
provide for data conpression on a PPP |ink.

Thi s docunent defines a specific set of parameters for these
protocols and an LCP extension to define a standard way of using PPP
for data conpression of serial data in Data G rcuit-Term nating

Equi pnent ( DCE).
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I nt roduction

Thi s docunent is a product of the TR30.1 ad hoc comittee on
conpressi on of synchronous data. |t represents a conponent of a
proposal to use PPP to provide conpression of synchronous serial data
in DSU CSUs.

PPP [ 1] has three main components:
1. A nethod for encapsulating multi-protocol datagrans.

2. A Link Control Protocol (LCP) for establishing, configuring,
and testing the data-link connection.

3. Afamly of Network Control Protocols for establishing and
configuring different network-|ayer protocols.

In addition to providing support for multi-protocol datagrans, the
Poi nt -t o- Poi nt Protocol (PPP) [1] has defined an effective and robust
negoti ati ng nmechani smthat can be used on point to point links. Wen
used in conjunction with the PPP Conpression Control Protocol [3] and
one of the PPP Conpression Protocols [4], PPP provides an

i nt eroperabl e met hod of enpl oyi ng data conpression on a point-to-
poi nt 1ink.

The PPP Serial Data Transport Protocol (PPP-SDTP) and the PPP Seri al
Data Control Protocol (PPP-SDCP) [2] have been devel oped to all ow
serial data to be carried within a PPP packet. PPP-SDTP uses a
term nal adaption header based on that of |ITU T Recommendati on V. 120

[5].
1. Specification of Requirenents

In this docunment, several words are used to signify the requirenents
of the specification. These words are often capitalized.

MUST This word, or the adjective "required", neans that the
definition is an absolute requirenment of the specification

MUST NOT This phrase neans that the definition is an absolute
prohi bition of the specification

SHOULD This word, or the adjective "recommended”, neans that there
may exi st valid reasons in particular circunstances to
ignore this item but the full inplications nust be

under st ood and carefully wei ghed before choosing a
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di fferent course.

MAY This word, or the adjective "optional”, neans that this
itemis one of an allowed set of alternatives. An
i mpl ement ati on which does not include this option MJST be
prepared to interoperate with another inplenmentation which
does include the option.

1.2. Term nol ogy
Thi s docunent frequently uses the follow ng terns:

datagram The unit of transmission in the network [ayer (such as IP)
A dat agram nmay be encapsul ated in one or nore packets
passed to the data link |ayer.

franme The unit of transnmission at the data link layer. A frane
may include a header and/or a trailer, along with some
number of units of data.

packet The basic unit of encapsul ation, which is passed across the
interface between the network | ayer and the data |ink
| ayer. A packet is usually napped to a frane; the
exceptions are when data link layer fragnmentation is being
performed, or when multiple packets are incorporated into a
single frame.

peer The other end of the point-to-point |ink.

silently discard
This means the inplenentation discards the packet w thout
further processing. The inplementation SHOULD provide the
capability of logging the error, including the contents of
the silently discarded packet, and SHOULD record the event
in a statistics counter.

2. Mddes of Qperation

Thi s docunent provides for three nodes of operation for DCE devices:
Mode-0 represents transparent operation; Mde-1 a sinplified,
predefined conpression format; and Mdde-2, a full PPP inplenentation
provi di ng conpression of serial data.

Mode-0 represents the operating nmode of currently depl oyed DCEs t hat
operate in transparent node, w thout any DCE-to-DCE protocols.
Mode- 1 devi ces inplenment data conpression upon detecting an initial
handshake, which is inplenented via an newy defined LCP
Configuration Option called the DCE-ldentifier. The DCE-ldentifier
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is used both to distinguish DCE devices from PPP bridges and routers,
and to all Mde-1 and Mbde-2 DCE devices to interoperate, via its
Mode paraneter. |In Mdde-1, the paraneters of operation are not

negoti abl e. Mode-2 devices inplenent the full LCP state machi ne and
are therefore capable of negotiating alternatives to the default set
of paramaters and options. Modde-2 devices nust al so support Mde-1
operation, and fall-back to such operation when connected to a Mdde-1
devi ce. The mechani sm of the Mde-1/Mde-2 handshake is given in
Section 7.

3. PPP Link Control Protocol Extension

The use of PPP in Conpression DCE requires the use of an additiona
LCP Configuration Option:

25 DCE-ldentifier

DCE- | dentifier

The presence of this option indicates that the systemsending it
is Data Crcuit-Term nating Equi prent (DCE) that desires to
establish a serial data conpression |ink

0 1 2
012345678901234567890123
i S T S S e S S

| Type | Lengt h | Mode |
R e s T o e T e I e i o T i NI S e R S

Type
25

Length
3

Mode

1 Mode-1 (No Additional Negotiation)
2 Mode-2 (Full PPP Negotiation and State Machi ne)

4. Required PPP El enents
Unli ke PPP's native bridge/router environnent, the m ninmum

requirenent for use of PPP in DCE equi pnment is not sinply
interoperability, but rather interoperability with effective data
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conpression. Wth this in nmind, it is desirable to specify a m ni num
PPP feature set, that is somewhat different than that of a normal PPP
bridge/router requiremnent.

This different feature set includes: support for conpression, support
of a single default conpression algorithm support of Protocol-Field
conpressi on, support of Address-and-Control -Fiel d- Conpression,
support of PPP-SDTP, etc.

The m nimum feature set includes the follow ng protocols:

PPP Link Control Protocol (Mdde-1 nust include a subset) [1]
PPP in HDLC-|i ke Fram ng [ 6]

PPP Compressi on Control Protocol (Mde-2 only) [3]

PPP LZS- DCP Conpressi on Protocol [4]

PPP Serial Data Transport Protocol [2]

PPP Serial Data Control Protocol (Mde-2 only) [2]

The Stacker-LZS algorithmfrom Stac El ectroni cs was chosen as the
default compression algorithmfor DCE devices. This decision was
made by the TR30.1 ad hoc based on licensing issues (agreeing to
non-di scrim natory and reasonable terns), conpression ratios, its
efficient use of processor and nenory resources, and speed
scalability. A conpression protocol incorporating in-band
synchroni zati on signaling was defined for the Stacker al gorithm and
sel ected for the default conpression protocol. This protocol is
known as the PPP LZS-DCP Conpression Protocol [4]. Although the PPP
LZS- DCP Conpressi on Protocol specifies a nunber of formats and

hi story nanagenent options, only the default format with a single
hi story nust be inpl enent ed.

4.1. Required Configuration Options and Paraneters

To ensure that inplementations are able to interoperate with
effective data conpression, a required set of Configuration Options
are specified. These Options are assuned in Mde-1, and are
negotiated in Mde-2, using the standard PPP negotiation state

machi ne. (Mdde-1 uses a fixed packet format with a predeterm ned set
of values for LCP, LZS-DCP, and SDTP Confi guration

Options/ paraneters. The required values listed in this section are
the predefined val ues.)

The following LCP Configuration Options [7] MJST be supported:

Maxi mum Recei ve- Uni t 1550
Addr ess/ Cont r ol - Fi el d- Conpr essi on Yes
Pr ot ocol - Fi el d- Conpr essi on Yes
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The foll owi ng CCP Configuration Option MJST be supported:
Conpr essi on- Type 23 (LZS- DCP)

The foll owi ng default LZS-DCP Configuration Options MJST be
support ed:

Check- Mode 3 (sequence + LCB)

Hi st ory- Count 1 (single history)

Pr ocess- Mode 0 (None)
The default SDTP/ SDCP Configurati on Opti ons MJST be supported. They
are:

Packet - For mat : Header - Last

Header - Type: HOnly

Mul ti pl e- Packet s: Of

Mul ti-Port: Of

Transport - Mode: HDLC- Synchr onous

Maxi mum Fr ame- Si ze: 10, 000 bytes

Al | ow Odd- Fr anes: Of

FCS- Type: Transpar ent - Transport

Fl ow Expi rati on- Ti ne: 100

5. Mde-1 Requirenents

DSUs that use only Mdde-1 (non-negotiate node) use only a

predeterm ned set of PPP packets. In addition to a fixed data packet
format, two fixed formats are used to differentiate between Mde-1
devi ces and Mode-0 (transparent) devices. Mde-1 devices are
designed to operate using conpression if a peer has the sane
capability, or revert to transparent operation (Mde-0) if the peer
does not support standard conpression.

Mode- 1 devi ces use LZS-DCP Conpressi on Packets as specified in [4].
These packets include the capabilities of DCP:. Reset-Request and
Acknowl edge, Conpressed/ Transparent, etc. Since the packets include
signalling, these packets can be sent with an enpty data field to
signal a reset request if no data packets are ready for piggy-backed
signal li ng.

Exactly one LZS-DCP packet is encapsulated in the PPP Information
field, where the PPP Protocol field indicates type OOFD (Conpression
Protocol). Exactly one SDTP packet is transported by each LZS-DCP
dat a packet.
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Qperation in Mdde-1 inplies a set of predeternined values for LCP,
LZS- DCP, and SDTP configuration options and parameters, using the
values listed in the preceding section.

The foll owi ng PPP packets are permtted and recogni zed:

LCP Confi gure-Request with DCE Mbdde-1 Configuration Option
LCP Configure-Ack with DCE Mdde-1 Configuration Option

LZS- DCP Packet with the data field containing an SDTP packet
LZS- DCP Packet with an enpty data field

Pr ot ocol - Fi el d- Conpressi on and Addr ess- and- Contr ol - Fi el d- Conpr essi on
is used on all packets except the handshake packets (LCP packets).

Any Mode-1 or Modde-2 DCE that receives a Mde-1 request MJIST
Acknowl edge the request.

5.1. Detailed Mde-1 Exanpl e

Det ai | ed Exanpl e when using Mbde-1 on a point-to-point |eased or
circuit switched link (using PPP in HODLC-like Framng [6]) (data
shown is after flags and inserted Os are renoved; |ower case letters
and nunbers represent actual val ues, uppercase represent data fields
whose val ues may vary from packet to packet; parentheses surroundi ng
a field indicate that the field may not be present in all packets of
that type):

LCP Confi gure- Request:

Config. Opt.
Addr. Cl. PID Code ID Length Type Lngth Mde
S S S +
| ff ] 03] cO21 ] 01| 00| 0007 | 21 ] 03] 01| FCS |
L g L g L e +
LCP Confi gure- Ack:

Config. Opt.
Addr. Cl. PID Code ID Length Type Lngth Mde
L g L g L e +
| ff ] 03] cO 21| 02| 00| 0007 | 21| 03| 01| FCS |
S S e +
LZS- DCP Packet :
PID DCP
i +o-m - - [ +----- +
| fd ] HD| (SQ | (DATA) | (LCB) | FCsS |
e S oo - S +
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The DATA field contains a conmpressed or unconpressed SDTP- PDU.

The LCB field is only present on a packet containing conpressed
data. The Sequence Nunber and Data fields are only present on

packets that contain data.

SDTP-PDU: | 49 | DATA | HD |
N temm

6. Initial Handshake QOperation

When a unit is powered up, or when the |lower |ayer signals that the
peer has gone out of service and returned, the handshake procedure is
initiated. The handshake procedure for Mde-1 and Mbde-2 devices is
descri bed bel ow.

Mode- 1:

When starting Modde-1, each DCE sends out an LCP Confi gure- Request
packet containing only the DCE-ldentifier LCP Configuration Option
described in Section 3, with the with the Mdde Field set to a

val ue of 1. When a DCE device receives such a packet, it nust
answer with an LCP Configure-Ack packet. [In each of these
packets, the identifier field is set to 0. |If the originator of
the Confi gure- Request packet does not receive a Configure-Ack
response within a user configurable tine T1, the unit MJST revert
to transparent (Mde-0) operation.

Mode- 2:

A Mode-2 device will first try to operate in Mbde-2 by starting
PPP normally, followi ng the state nachine described in [1]. The
LCP Confi gure- Request MJST include the DCE-ldentifier
Configuration Option with the Mbde Field set to 2. If the unit
receives a Configure-Reject Packet Containing the DCE-Identifier,
the unit MJST revert immediately to transparent (Mbde-0)
operation. |f the LCP state machine times out because a response
was not received in user configurable tine T2, or if a Mde-1
Confi gurati on- Request packet is received, the unit attenpts to
operate in Mdde-1 by follow ng the procedure |isted above,
ultimately reverting to Mode-0 operation if the Mde-1 procedure
times out.

In either case, the unit is not prohibited fromsending multiple
Confi gurati on- Request packets before the applicable tiner (T1, T2)

expires. A wunit nmay also initiate the handshake procedure at any
time.
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7. Security Considerations
Security issues are not discussed in this meno.
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