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Status of This Meno

This meno provides information for the Internet comunity. This neno
does not specify an Internet standard of any kind. Distribution of
this meno is unlinted.

Abstract

The Poi nt-to-Point Protocol (PPP) [1l] provides a standard nethod 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.

Thi s docunent describes a new Network | evel protocol (fromthe PPP
point of view), PPP Serial Data Transport Protocol, that provides
encapsul ati on and an associated control protocol for transporting
serial data streans over a PPP link. This protocol was devel oped for
t he purpose of using PPPs many features to provide a standard nethod
for synchronous data conpression. The encapsul ati on uses a header
structure based on that of the I TU- T Recomendation V.120 [2].

Tabl e of Contents

1. IntroduCtion ... ... . .. 2
2. SDTP PacKet s . ... . e e 3
Padding ........... . 4
Packet Formats ........... .. ... i, 4
Serial Data Control Protocol .......................... 11
SDCP Configuration Option Format ...................... 12
Packet-Format .......... ... . .. . . .. 13
Header-Type . ... . e e 13
Length-Field-Present ............. .. ... ... ....... 14

14

15

16

16

17

18

19

Pw
NN
N

1

2

3

4 Mul ti-Port ... e
5 Transport-Mode ... .. ... .
6 Maxi mum Frame-Size ........... .,
7 Allow Odd-Frames .. ... .
8 FCS- TYPpe .o
9 FlowExpiration-Tine ............ ... ...
RITY CONSI DERATI ONS . ... . e e e e e e e

@asnsssnsss

SE

Schnei der & Venters I nf or mat i onal [ Page 1]



RFC 1963 PPP SDTP August 1996

1

REFERENCES . . . . .. 19
CHAI R S ADDRESS . . .. ot e e e 20
AUTHORS' ADDRESSES . ... . . e 20

I nt roducti on

This docunent is a product of the TR30.1 ad hoc comrittee on
conpressi on of synchronous data. It represents a conmponent of a
proposal to use PPP to provide conpression of synchronous data in
DSU CSUs.

In addition to providing support for nulti-protocol datagrans, the
Poi nt -t o- Poi nt Protocol (PPP) [1] has defined an effective and robust
negoti ati ng mechani 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 [4-10], PPP provides an

i nt eroper abl e nmet hod of enpl oyi ng data conpressi on on a point-to-
poi nt |ink.

Thi s docunent provides a PPP encapsul ation for serial data,
specifying a transport protocol, PPP Serial Data Transport Protoco
(PPP-SDTP), and an associ ated control protocol, PPP Serial Data
Control Protocol (PPP-SDCP). When these protocols are added to above
menti oned PPP protocols, PPP can be used to provide conpression of
serial data on a point-to-point |ink.

This first edition of PPP-SDTP/ SDCP covers HDLC-Iike synchronous
serial data and asynchronous serial data. It does this by using a
term nal adaption header based on that of ITU T Recommendati on V.120
[2]. Support may be added in the future for other synchronous
protocol s as the market pl ace denands.

The V. 120 termnminal adaption header allows transported data frames to
be split over several packets, supports the transport of DTE port
idle and error information, and optionally supports the transport of
DTE control state information

In addition to the V.120 Header, fields can be added to the packet
format through negotiation to provide support for features not
included in the V.120 header. The extra fields are: a Length Field,
which is used to distinguish packets in conpound franes, and a Port
field, which is used to provide nulti-port nultiplexing capability.
The protocol also allows reserved bits in the V.120 header to be used
to transport non-octet aligned franes and to provide a flow contro
mechani sm
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To provide these features, PPP-SDIP permits a single frane format to
be selected fromseveral possible formats by using PPP-SDCP
negotiation. The term nal adapti on header can be either fixed |l ength
or variable length, to allow either sinplicity or flexibility.

The default frane format places the term nal adaption header at the
end of the packet. This permts optimal transmtter tinelines when
user frames are segnented and conpression is also used in conjunction
with this protocol

2. SDTP Packets

Bef ore any SDTP packets nmay be comuni cated, PPP nust reach the
Net wor k- Layer Protocol phase, and the SDTP Control Protocol nust
reach the Opened state.

By default, exactly one SDTP packet is encapsulated in the PPP
Information field, where the PPP Protocol field indicates type hex
0049 (PPP-SDTP). If the Length-Field-Present Configuration Option
and the LCP Conpound-Frames Configuration Option are successfully
negoti ated, nultiple SDTP packets may be placed in the PPP
Information field, and they are distingui shed by the presence of
Length fields in each packet.

The maxi num | ength of the SDTP datagramtransmtted over a PPP |ink
is limted only by the negotiated Maxi num Frane- Si ze and t he maxi num
length of the Information field of a PPP encapsul ated packet. Note
that if conpression is used on the PPP link, this the maxi num | ength
of the SDTP datagram nmay be larger or snaller than the nmaxinmum

Il ength of the Information field of a PPP encapsul ated packet,
dependi ng on the particul ar conpression al gorithm and protocol used.

| TU-T Recommendation V.120 [2] defines an adaption header that is
used with its asynchronous and synchronous nodes of operation. SDTP
packets include this header as a Header field to provide the protoco
adaption function. Using negotiation, additional fields can be added
to the packet to provide sequencing and nul tiplexing capability
within SDTP. SDTP al so has an option of using the reserved bits of
the header to provide a flow control nechani sm and support for
transporting non-octet aligned data franes.

The default SDTP packet fornat is designed to allow the efficient use
of the protocol’s segnentation feature when conbined with a PPP
Conpression Protocol [4-10]. This fornmat is a little different from
other PPP NCP's in that data is read fromboth ends of the packet.
The Header field is placed at the end of the SDTP packet, with the
order of the octets reversed. This sonmewhat unique format has been
selected to allow optinmal transnmitter tinelines when conpression is
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used and transported data franes are split into nmultiple SDTP
packets. In such a situation, the Header field contains the

i nformati on about whether the data is split into nultiple packets or
not, soif it is located at the end of a packet, the decision can be
made after observing the conpressed size of the packet. The Header
field can then sinply be run through the conpressor after the
deci si on has been nade.

Wien the Header field is placed before the data, as in the optiona
packet format, the transmitter nust nake the decision about whether
to split a frame over multiple packets w thout knowi ng about the
conpressibility of the frane. Therefore the optional format is
designed to be used when transported franes are not split into
mul ti ple SDTP packets or where SDTP is not coupled with conpression
It is believed that this format may be useful for sone hardware

i mpl enent ati ons.

2. 1. Padding

I f padding is used, SDTP packets require the use of the Length Field
or the previous negotiation of the LCP Sel f-Descri bi ng-Paddi ng
Configuration Option [11].

2.2. Packet Formats

The default SDTP packet format is shown below The fields are
transmtted fromleft to right.

0 1 2 3
01234567890123456789012345678901
T T S T i s L i S S S S S S S e T s

| PPP Protocol 1D | Transported Data ..

I i T i i S e S S e 2
| Header - H

R ol ok I S SN e

The two conplete frane formats are shown bel ow. Header-Last and
Header-First. Header-Last is the default packet format. The
additional fields provided support for: Control State Information
(CS), multiple packets and multi-port nultiplexing. Again, the
fields are transmitted fromleft to right. Descriptions of the
fields follow the packet fornmats.
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Header - Last

0 1 2 3
01234567890123456789012345678901
B T e o i S I i i S S N iy St S I S S
| PPP Protocol ID | (Lengt h) |
B e i S T e i T e S R S e e e s i i T S

| (Port) | Transported Data / (Odd-Pad)
R i T T e e O it oI TR R T S R S S e e s
| Header - (CS) : H |

B s o ks ik ks S SR S i R S S e

Header - Fi r st

0 1 2 3
01234567890123456789012345678901
B T e o i S I i i S S N iy St S I S S
| PPP Protocol ID | (Lengt h) |
e e i i e i S S S e
| (Port) | Header - H (CS) |
T e i i o e e e e

| Transported Data / (Odd-Pad)
B il i S S S S S T S S

PPP Protocol ID

The PPP Protocol ID field is described in the Point-to-Point
Prot ocol Encapsul ation [1].

When the SDTP Protocol is successfully negotiated by the SDTP
Control Protocol (SDCP), the value is 0049 hex. This value may be
conpressed to one octet when Protocol -Field-Conpression is
negotiated, or if one of the PPP conpression protocols [4-10] is
used.

Length

The optional Length field is present in every SDTP packet upon
successful negotiation of the Length-Field-Present Configuration

Opt i on.

The value of the Length field is the conbined | engths of the
Length, Port (if present), Header, Transnitted Data, and Odd- Pad
(if present) fields in octets.

The length of the Length field defaults to one octet. Valid
lengths are from2 to 255 octets, since each packet nust include
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at | east a one octet Header field.

If desired, the length field can be negotiated to be two octets in
length. In that case, valid lengths are from2 to 65535 octets,
and the field is transmtted nost significant octet first.

In either case, a length of 0 neans that the conbined length is
the sane as the length of the renainder of the PPP I nformation
Fi el d.

Port

The optional Port field is present in every SDTP packet upon
successful negotiation of the Miulti-Port Option.

The length of the Port field is one octet. Valid Port nunmbers are
0 to 254. Port number 255 is reserved for control purposes (see
section on flow control).

Header

The Header field is the ternminal adaption header fromITU T
Recommendation V.120. As specified in that document, it contains
up to two octets: The termi nal adaption header octet (H), and the
optional header extension for control state information (CS).
SDTP only supports the protocol sensitive operation of V.120; bit
transparent operation is not supported. The descriptions of the
header bits provided bel ow are derived fromthe descriptions
provided in Recommendation V.120. |In addition to the bit
definitions of V.120, SDTP optionally pernits the use of reserved
bits to be used for flow control and to provide support for non-
octet aligned franes.

The I ength of the Header field is either one or two octets, and is
determ ned by the value of the E bit in the first octet. By
default, the E-bit nmust be set in the Hoctet and the CS octet is
not present. A Configuration Option nmay be negotiated to all ow
the use of the CS octet, or even to require its presence in every
packet .
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H (V. 120 Termi nal Adapti on Header)

The format of the first octet of the Header field is shown

bel ow

0 1 2 3 4 5 6 7
oo oo oo oo oo oo oo oo +
| E | BR | Res| FC | &2 | &1 | B | F
R R R R R R R R +

E - Extension Bit

The E bit is the extension bit. |If set to 0, it indicates
that the Control-2 field is present.

BR - Break / HDLC Idle Bit

I n asynchronous node, the BR bit indicates the invocation of
the BREAK function by the DTE. A value of 1 indicates
BREAK.

In synchronous HDLC node, the BR bit is used to indicate
that DTE port is receiving HDLC idl e condition. A value of
1 indicates this idle condition

Res - Reserved

This bit is reserved and MJST be set to 0. (This is a
reserved bit in V.120.)

FC - Fl ow Control

This bit can be used for flow control of SDTP traffic on the
network, for applications which require it. Wen SDIP is
used in conjunction with data conpression, flow control may
be needed. Reasons for this could be that the DTE port uses
an X 21 interface (and therefore does not have independent
control of DTE transnit and receive clocks), or sinply that
the underlying link |layer (such as PPP in HDLC-like Fram ng)
does not include a nmechanismfor network flow control, so
sone flow control nechanismis needed

This bit set to a value of 0 indicates that the receiver is
ready to receive data (FlowOn). A value of 1 indicates that
the receiver does not wish to receive data and the
transmtting peer should stop sending it (FlowOf). Fl ow
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control operates on a per port basis. Flow control nessages
on Port 255 affect all ports.

To ensure that a m ssed Fl ow On nessage cannot cause a
hangup condition, a Flow Of is defined to expire after a
tinme of Tl seconds. |If a unit desires to keep its peer in
the Flow OFf state for nore than T1 seconds, it MJST
transmt another Flow Of message after every period of T1
seconds. A unit that receives a Flow Of nessage may resumne
transmtting Tl seconds after the last Flow Of was
received. The value of Tl is controlled by the Flow
Expiration-Tine Configuration Option. The default value is
10 seconds. There is not a separate value for T1 for each
port; all ports use the sane T1 val ue.

(This bit is a reserved bit in V.120, which requires the bit
to be set to a value of zero. The above definition of flow
control provides conpatibility with this definition when
flow control is not used.)

C2 - Error Control Bits

The C1 and C2 bits are used for DTE port Error detection and
transmi ssion. Their neaning is defined in the follow ng
t abl e:

B L S +
| | Meani ng |
B T T RS +
| CL | C | Synchronous | Asynchronous |
L Jupupuppupp R oo +
| O] O] No Error | No Error |
| | | Det ect ed | Det ect ed |
B L TSy B TS +
| O] 1| FCS Error | Stop-bit |
| | | (DTE) | Error |
I J e upp R oo +

| 1| O | Abort | Parity Error |
| | | | on the Last |
| | | | Character in |
| | | | Frane |
o oo +
| 1] 1| DTE Overrun* | Stop-bit and |
| | | | Parity Error |
B L S +
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Appropriate responses to these bits are provided in Sections
2.2.1 and 2.2.2 of the V.120 standard (where R reference
point is translated to nean DTE port.)

B, F - Segnentation Bits

The B and F bits are used for segnmenting and reassenbly of
the transported franes in synchronous HDLC node. Setting
the B bit to 1 indicates that the packet contains the

begi nning of a transported frane or a Begin Frame. Setting
the F bit indicates that the packet contains the fina
portion of a transported frane, or a Final Frane. A packet
that contains neither the beginning of a frame nor the end
is said to contain a Mddle Frane. For asynchronous node
and bit transparent node operation both bits MJST be set to
1. The followi ng table sunmarizes the use of these bits:

I T e +
| | Appli cation |
T e T T +
| B| F | Synchronous | Asynchronous
B o T T ey S +
| 1| O| Begin Frame | Not Applicable |
N LT LT e +
| O] O] Mddle Frame | Not Applicable
T e T S +
| 1| 0| Final Frame | Not Applicable
B o T T ey S +
| 1| 1| Single Frane | Required
N T LT e +

CS (V.120 optional Header Extension for Control State |nfornation)

The format of the second Header octet (CS) is shown bel ow
0 1 2 3 4 5 6 7

E - Extension Bit
The E bit is the extension bit, and allows further extension

of the Header field. It is set to 1, to indicate no further
extensi on of the Header field.
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DR - Data Ready
This bit set to 1 indicates that the DTE port is activated.
SR - Send Ready

This bit set to 1 indicates that the DIE is ready to send
dat a.

RR - Recei ve Ready

This bit set to 1 indicates that the DIE is ready to receive
data. It can be used for DTE fl ow control in half-duplex
t ransm ssi ons.

Res - Reserved

This bit is reserved and set to 0. (This is a V.120 reserved
bit.)

Qdd- Pad Length (Optional)

The (Odd-Pad Length field is used when non-octet aligned HDLC
frames are allowed. It is a 3-bit field, that can take on
the values of 0 through 7. |Its value is the length of the
Qdd-Pad field in bits. This value is determi ned as the
nunmber of bits necessary to have the conbined | ength of the
Transported Data Field and the Odd-Pad Field be aligned with
an octet boundary.

If non-octet aligned frames are not allowed, this field is
not used and all bits are set to the value of 0. (These
bits are reserved in V.120.)
Transported Data
The transported data field contains the transported serial data.
When the serial data type has been negotiated to be HDLC li ke
synchronous, this field will contain all or part of a transported
HDLC- | i ke frane.

A sample transported HDLC frane is shown below. The figure does
not show bits inserted for transparency.
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3.

0 1 2 3
01234567890123456789012345678901
i T o T e e e et o S s S R R SR

| Flag: 01111110 | (Address, Control and Information Fields)

B T e o i S I i i S S N iy St S I S S
| (FC9)

T s o o i e S e e e T i
| Flag: 01111110

i o e ok

Only the data between the flags is transported. The flags are not
transported. The FCS is tranported unl ess the FCS- Mde
Configuration Option has been successfully negotiated otherw se.

Qdd- Pad

The optional Odd-Pad (Odd Frane Pad) field is used when the
transported data frane is non-octet aligned, and the All ow Qdd-
Frames Option has been successfully negotiated. It contains the
bits that are required to pad the Transported Data field out to an
octet boundary. The COdd-Pad field is in the high order bits of
the | ast octet of the Transported Data field. The values of these
bits are all zero.

Serial Data Control Protoco

The Serial Data Control Protocol (SDCP) is responsible for
configuring, enabling and di sabling the SDTP nodul es on both ends of
the point-to-point link. SDCP uses the sane packet exchange
mechani sm and state machine as the Link Control Protocol. SDCP
packets may not be exchanged until PPP has reached the Network-Layer
Prot ocol phase. SDCP packets received before this phase is reached
SHOULD be silently discarded.

The Serial Data Control Protocol is exactly the sane as the Link
Control Protocol [1] with the follow ng exceptions

Frame Modifications

The packet nmay utilize any nodifications to the basic frame format
whi ch have been negotiated during the Link Establishnent phase.

Data Link Layer Protocol Field
Exactly one SDCP packet is encapsulated in the PPP I nformation

field, where the PPP Protocol field indicates type hex 8049 (PPP-
SDCP) .
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Code Field

Only Codes 1 through 7 (Configure-Request, Configure-Ack,

Confi gur e- Nak, Configure-Reject, Termn nate-Request, Termn nate-Ack,
and Code-Reject) are used. other Codes SHOULD be treated as
unrecogni zed and SHOULD result in Code-Rejects.

Ti meout s

SDCP packets may not be exchanged until PPP has reached the

Net wor k- Layer Protocol phase. An inplenentation SHOULD be
prepared to wait for Authentication and Link Quality Determination
to finish before timng out waiting for a Configure-Ack or other
response. It is suggested that an inplenentation give up only
after user intervention or a configurable amunt of tine.

Configuration Option Types

SDCP has a distinct set of Configuration Options which are defined
in this docunent.

4. SDCP Configuration Option Format

SDCP Configuration Options allow nodifications to the default SDCP
characteristics to be negotiated. |If a Configuration Qption is not
i ncluded in a Configure-Request packet, the default value for that
Configuration Option is assuned.

SDCP uses the sanme Configuration Option format defined in LCP [1],
with a separate set of Options

The Option Types are:

Packet - For mat
Header - Type

Lengt h- Fi el d- Present
Mul ti-Port

Transport - Mode

Maxi mum Frane- Si ze
Al | ow Odd- Fr anes
FCS- Type

FI ow Expi ration-Ti ne

Co~NOURWNE

Note that Option Types 5-8 are specific to a single port and require
port nunbers in their format. Option Types 6-8 are specific to the
HDLC- Synchr onous Transport - Mode.
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4.1. Packet - For mat

This option selects whether the Header field precedes or follows the
data field. Wien the Header field follows the data field, the order
of its octets are reversed.

0 1 2
012345678901234567890123
s o e et i o e TR e N SR

| Type | Length | For mat
B S T i s s oI S S SN S S S S S e

Type
1
Length
3
For mat

0 Header - Last (defaul t)
1 Header - Fi r st

4.2. Header-Type

This option selects the type of the Header field. The Header-Type of
H and-CS neans that the CS octet will be present if indicated by the
E-bit in the Hoctet. The Header-Type of H and-CS-A ways signifies
that both the H and CS octets are present in every packet.

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

| Type | Length | Header-Type
e i i s e S O e i e ok S ST TR SN B SR S

Type
2
Length
3
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Header - Type

0 H Only (default)
1 H and- CS
2 H and- CS- Al ways

4.3. Length-Field-Present

By default, a PPP Information Field contains only a single SDTP
packet, and an SDTP Packet does not contain a length field.
Successful negotiation of this option causes all SDTP packets to
contain the length field, and all ows SDTP packets to be contained in
conmpound franes (see LCP Conpound-Franes Configuration Option [11]).

This option is required if the LCP Length-Fiel d-Present Configuration
option has been negoti at ed.

The size of the Length field is negotiated via the Length-Size
par anet er .

0 1 2
012345678901234567890123
B S T i s s oI S S SN S S S S S e

| Type | Length | Length-Size
e i i s e S O e i e ok S ST TR SN B SR S

Type

3
Length

3
Lengt h- Si ze

0 No Length Field (default)
1 Length field of 1 octet
2 Length field of 2 octets

4. 4, Mul ti - Port

By default, packets do not contain a port nunber and all packets are
sent to the default port, Port 0. The Successful negotiation of the
Mul ti-Port configuration option neans that every packet will contain
a port nunber. The maxi mum port nunber, and hence the nunber of
ports, is negotiated by using the Max-Port-Numfield. A value of 0O
specifies that a single port is to be used and no port field will be
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present in an SDTP packet. (This is the same as not negotiating or
rejecting this option.) Port nunbers begin with 0 and range to 254.
Port number 255 is reserved for control purposes (see section on flow
control).

Prot ocol Specific negotiations which are on a per port basis, require
the port nunber to be specified as part of the configuration
negoti ati on.
0 1 2
012345678901234567890123
R s ol o o S S e i i oIE TR RIS SRR S S

| Type | Length | Max-Port-Num
B s o o S e e N el ks S TR T e T S e S e s o i

Type

4
Length

3
Max- Por t - Num

The maxi mum port nunber that can be used. The nunber of ports
present is Max-Port-Num + 1. The value can range fromO to 254.

4.5. Transport - Mde
This paraneter selects the node of transport for the specified port.
0 1 2 3
01234567890123456789012345678901
B T e o i S I i i S S N iy St S I S S

| Type | Length | Por t | Mbde
B s S S i i i ks a ks st S S S S S S

Type
5
Length

4
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Por t
The port for which this option applies.
Mode
The transport node to be used for this port.

0 HDLC Synchronous (default)
1 Asynchr onous

4. 6. NMaxi mum Frane-Si ze

Thi s paraneter specifies the maxi num nunber of octets allowed in a
transported data frane.

0 1 2 3
01234567890123456789012345678901
T
| Type | Length | Por t |
T I LTk n s
| Maxi num Fr ane- Si ze
B ey St S S s i I I R R S o S S S S S S S S S s S

Type
6

Length
7

Por t
The port for which this option applies.

Maxi mum Fr ane- Si ze
The maxi num al l owed | ength of a transported data frame in octets.
Default is 10,000. Negotiable range is 1 to 2**31 - 1. The val ue
O is reserved to nmean no limt. This field is transmtted nost
significant octet first.

4.7. Al ow Odd- Frames
By default, only octet-aligned data franes are allowed for transport.

Successful negotiation of this option allows the transport of non-
octet aligned franes. The size of the padding required to align the
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franes is carried in the CS Header octet.

Use of Header-Type HOnly is not permitted in conjunction with this
option.

0 1 2
012345678901234567890123

B s o o S e e N el ks S TR T e T S e S e s o i

| Type | Length | Por t |
B s s i S S S o il S S S S

Type
7
Length
3
Por t
The port for which this option applies.
4.8. FCS- Type

By default, the transported data frane FCS is transported. This
option allows the FCS to be renpved by the transnmitter and
regenerated by the receiver.

It is inmportant that inplenentations not use regeneration unless they
are using PPP Reliable Transnission [12] or operating over sone other
layer that will provide reliable notification of a dropped packet.

| mpl enentations are not pernmitted to send a inconplete or bad frane
to the user with a good (regenerated) FCS

This option also selects the type of user FCS that will be
r egener at ed.

0 1 2 3
01234567890123456789012345678901
B S S T o S S S S s S S S S S S S

| Type | Length | Por t | FCS- Type
B s S S i i i ks a ks st S S S S S S

Type

8
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Length
4
Port

The port for which this option applies.
FCS- Type

0 Transparent - Transport (Default)
1 16-bit ITUT CRC
2 32-bit ITUT CRC

4.9. Fl ow Expiration-Tine

As described in section 2.2, Flow Of nmessages expire after T1
seconds. By default, Tl is 10 seconds. This configuration option
all ows the value of T1 to be changed.

0 1

0123456789012345
T S S S S S i S S SR SR
| Type | Length |
e e R e
| FI ow Expi rati on-Ti ne |
e e R e e R

Type
9
Length
5
FI ow Expi ration-Ti ne

The Flow Expiration-Tinme field contains a 16 bit unsigned integer
which is used to specify the value to be assigned to T1 as
follows: T1 = Flow Expiration-Tine / 10 seconds. Therefore this
value is in units of 1/10 of a second, with allowabl e values from
1to 2716-1 (0.1 to 6553.5 seconds). It is transnitted nost
significant octet first. The default value is 100 (10 seconds),
whi ch all nust support.
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Security Considerations
Security issues are not discussed in this nmeno.
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