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The Point-to-Point Protocol (PPP) over Asynchronous Transfer Mde
(ATM Adaptation Layer 2 defines the encapsul ation that allows a PPP
session to be transported over an ATMvirtual circuit using the ATM
Adapt ation Layer 2 (AAL2) adaptation layer. This docunment defines a
set of class extensions to PPP over AAL2 that inplenment equival ent
functionality to Multi Cass Milti Link PPP over a single ATM virtual
circuit. Instead of using Multi Link PPP as the basis for
fragmentation functionality, this document uses the functionality of
the Segnentation and Reassenbly Service Specific Convergence Subl ayer
that is already required as the basic encapsul ati on fornmat of PPP
over AAL2.

1. Introduction
Usi ng AAL2 as an adaptation |ayer for PPP transport over ATM provides
a bandwi dth efficient transport for |IP applications that generate

smal | packets. An exanple IP application that generates snall
packets is RTP encapsul ated voi ce (Voice over |P).
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In addition to bandwi dth efficiency, real-time applications such as
voice require low latency. RFC 2689 [2] describes an architecture
for providing transport services for real time applications on | ow
bit rate links. The main conponents of the architecture are: a

real -time encapsul ation format for asynchronous and synchronous | ow
bitrate Iinks, a header conpression architecture optimzed for real -
time flows, elenments of negotiation protocols used between routers
(or between hosts and routers), and announcenent protocols used by
applications to allow this negotiation to take place.

Multi Class Multi Link PPP [3] defines a fragment-oriented solution
for the real-time encapsulation format part of the architecture
defined in [2], i.e., for the queues-of-fragnments type sender. As
described in nore detail in the architecture docunent, a real-time
encapsul ation format is required to guarantee low latency in the
presence of large non real tinme packets. For example, a 1500 byte
packet on a 128 kbit/s ATMvirtual circuit makes this |ink
unavail abl e for the transm ssion of real-tine information for about
100 ms. This adds a worst-case delay that causes real-tine
applications to operate with round-trip delays that are too high for
many interactive tasks. Milti Cass Miulti Link PPP defines a set of
extensions of Miulti Link PPP [4] that enable the sender to fragment
the packets of various priorities into multiple classes of fragnents,
allowing high-priority packets to be sent between fragnents of | ower
priorities.

Thi s docunent defines a set of class extensions to PPP over AAL2 [1]
that inplement equivalent functionality to Multi Cass Milti Link PPP
over a single ATMvirtual circuit. Instead of using Miulti Link PPP
as the basis for fragnentation functionality, this docunent uses the
functionality of the Service Specific Segnmentation and Reassenbly
Subl ayer (SSSAR) [5] that is already required as the basic
encapsul ati on format of PPP over AAL2.

In addition to providing fragnentation, the real time transport
service nmust allow high priority fragnents to be sent between
fragnments of lower priorities. This can be acconplished in PPP over
AAL2 by allowing a single PPP session to span nmultiple AAL2 CPS [ 6]
Channel ldentifiers. Once a PPP session spans nultiple AAL2 Channe

| Ds, the Channel 1D can be used to identify the class that a fragnent
bel ongs to. Fragnments belonging to a high priority class can be sent
using a particular AAL2 Channel ID. Fragnents of |ower priority

cl asses can be sent using different AAL2 Channel IDs. Once nmultiple
fragment classes are identified using different AAL2 Channel |IDs, the
AAL2 CPS | ayer can be used to send fragnents bel onging to a high
priority class between fragnments of |ower priorities.
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The cl ass based extensions to PPP over AAL2 use existing services of
the AAL2 SSCS and CPS | ayers already specified in PPP over AAL2.
Because of this, the extensions described in this document may be
viewed as a desirable alternative to Multi Class Miulti Link PPP in
providing a class based transport service with PPP over AAL2.

1.1. Specification Language

The keywords MJST, MJST NOT, REQUI RED, SHALL, SHALL NOT, SHOULD
SHOULD NOT, RECOMVENDED, MAY, and OPTI ONAL, when they appear in this
docunent, are to be interpreted as described in [7].

2. Requirenents

Thi s docunent assunes the same service requirenents as defined in
Multi Class Multi Link PPP [3]. The reader is referred to section 2
of Multi Cass Miulti Link PPP for the general requirenments of a multi
class fragnmentation / preenption service.

3. C ass Extensions for PPP over AAL2

PPP over AAL2 uses the Service Specific Segmentation and Reassenbly
Subl ayer (SSSAR) [5] for the AAL type 2. The SSSAR sub-|ayer is used
to segnent PPP packets into frames that can be transported using the
AAL2 CPS. The SSSAR sub-1layer uses different AAL2 UUl code-points to
i ndi cate whether a segnment is the |ast segnment of a packet or not.
SSSAR provi des basic fragnentation functionality for all packets
encapsul ated using PPP over AAL2. The SSSAR | ayer fragments al
packets into 64 byte fragnents.

The AAL2 CPS | ayer defines a Channel ID that is used to identify
nmultiple streans of packets within a single ATMVirtual Crcuit. In
this docunent, the AAL2 CPS Channel IDis used to identify the
preenption class that a packet fragment belongs to. Since the
Channel IDis used to identify different preenption classes, packet
fragnents fromeach class of traffic MUST be assigned to different
Channel IDs. In addition, each PPP session MJUST have at |east as
many Channel |Ds assigned as there are different classes of
preenmptible traffic.

To all ow PPP packets to be assigned to different preenption classes,
PPP packets must be classified into nultiple preenption classes as
they are fragnented using SSSAR. Many classification nethods may be
used to deternine the class that a particul ar PPP packet bel ongs to.
The architecture docurment [2] describes possible alternatives that
MAY be used to inmplenent a real tinme classification scheme.
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Once packets have been classified into different preenption classes,
each class of traffic is then assigned a different Channel ID. Since
fragments fromeach traffic class are now transmtted using separate
Channel 1D, the AAL2 CPS | ayer can be used to schedul e fragnents from
the different classes. The AAL2 CPS specification [6] does not
specify a nethod for scheduling AAL2 CPS payl oads fromdifferent
Channel 1Ds. The scheduling nethod required at the AAL2 CPS | ayer
depends upon the real time requirenents of applications using this
service. Sone real-tine applications MAY require the use of a
priority based CID scheduler. Oher applications MAY only require a
fair or weighted fair CID scheduler. |Inplenmentations of PPP over
AAL2 real tinme transport extensions SHOULD inplement AAL2 CPS CI D
schedul ers that neet the requirenents of nulti-class real tine
applications.

4. Exanple Inplenmentation: C ass Based Extensions for Voice Service

When PPP over AAL2 is used to transport both voice and non-voice
packets over |ow bandwidth ATMvirtual circuits, it nay be necessary
to preenpt the transmission of a |large data packet in order to
transmt a voice packet with mninmal delay. The exanple

i mpl enent ati on descri bed bel ow shows an exanpl e of how the cl ass

ext ensions for PPP over AAL2 can be used to support a real tine voice
transport service over |ow bandwidth AAL2 virtual circuits. To
guarantee low latency and | oss for voice transport, the ATMvirtua
circuit in this exanple nust be provisioned using a real tine traffic
class such as VBRnrt or VBRrt.

For the sinple voice service described above, 2 classes are
sufficient to guarantee |low | atency for voice packets. The PPP over
AAL2 session in this case can be configured to run across 2 AAL2 CPS
Channel I Ds. One channel IDis used to transport |arge data packets
while the other channel IDis used to transport real tine voice
packets.

Packets that arrive at the PPP interface nmust first be classified as
either belonging to the real tinme class or belonging to the data
class. A sinple classifier that can be used to classify packets at
this layer is packet size.

Large packets are assigned to the non-real time (or data) traffic
class and smal| packets are assigned to the real tine traffic class.
The packet size used to discrinnate between real tinme and non-rea
time packets may vary based on the application and transm ssion rate
of the virtual circuit.
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Once packets have been classified, they are now fragnmented using the
SSSAR | ayer of PPP over AAL2. Separate instances of the SSSAR
fragmentation function run on each of the 2 Channel IDs assigned to
the PPP session.

Fragments coming fromthe SSSAR functions are now scheduled into the
AAL2 virtual circuit using the AAL2 CPS | ayer. Most AAL2 SAR

i mpl enentations currently inplenent fair scheduling across multiple
AAL2 Channel IDs. Since the AAL2 CPS schedul er inplenents fair
scheduling, real tine fragments will wait for at nost one non-rea
time fragment to be transmtted on the AAL2 virtual circuit before
bei ng schedul ed.

5. Security Considerations

Qperation of this protocol is believed to be no nore and no | ess
secure than operation of PPP over AAL2 [1].
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9. Full Copyright Statenent
Copyright (C The Internet Society (2002). Al Rights Reserved.

Thi s docunent and translations of it may be copied and furnished to
ot hers, and derivative works that conment on or otherwi 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 Internet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into |anguages ot her than
Engl i sh.

The Iimted 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 | NFORVATI 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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