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Abstract

Thi s docunment contains requirenents for the O-byte | P/ UDP/ RTP
(I'nternet Protocol/User Datagram Protocol/Real -Tinme Transport
Protocol ) header conpression scheme to be devel oped by the Robust
Header Conpression (ROHC) Wrking Goup. It also includes the basic
assunptions for the typical link | ayers over which 0-byte conpression
may be inplenented, and assunptions about its usage in general.

1. Introduction

The goal of the Robust Header Conpression (ROHC) Wirking Group is to
devel op header conpression schenes that performwell over links with
high error rates and long link roundtrip tines. The schenes nust
performwell for cellular links, using technol ogi es such as WCDVA,
EDGE, and CDMVA-2000. However, the schenmes should al so be applicable
to other future link technologies with high |loss and | ong roundtrip
times.

ROHC RTP has becone a very efficient, robust and capabl e conpression
schenme, able to conpress the | P/ UDP/ RTP headers down to a total size
of only one octet. This nmakes ROHC RTP an excel |l ent solution for
future cellular environments with new air interfaces, such as WCDMA,
maki ng even speech services possible over IPwith an insignificantly
| ower spectrum efficiency conpared to existing circuit swtched

sol uti ons.
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However, all-1P cellular networks will also be built with already
existing air interfaces such as GSM and |1S-95, which are |ess
flexible using radi o bearers optimnized for specific frame sizes

mat chi ng the speech codecs used. This nmeans that not a single octet
of header can be added w thout switching to the next higher fixed
packet size supported by the |ink, something which is obviously very
costly. In the long term this drawback shoul d of course be
elimnated with new, nore flexible air interfaces, but in the short
termit would be desirable if an efficiency conparable to the circuit
swi tched case coul d al so be achieved for already depl oyed speech
codecs when used over the existing air interfaces. To achieve that,
it must be possible to conpletely elimnate the headers for a
majority of the packets during normal operation, and this is the

pur pose of O0-byte header conpression. Al functionality normally
provi ded by the 1-octet header nust then be provided by sonme ot her
nmeans, typically by utilizing functionality fromthe | ower layer. It
is inportant to remenber that the purpose of 0-byte header
conpression is to provide optimal efficiency for applications
matching the link |ayer characteristics, not efficiency in general

As a starting point for these requirenments, the well-established
requi renments base devel oped in the ROHC WG has been used. Fromthat,
the requirenents have evol ved through input fromthe 3GPP2 comunity
and from di scussions within the WG

2. Assunptions for the Applicability of 0-byte RTP Header Conpression

The purpose of 0-byte header conpression is to provide optinmal usage
of certain links when the traffic pattern of a packet stream

conpl etely matches the characteristics of that link. There are no
assunptions that only packet streanms conplying with that pattern wll
occur, but optinmal efficiency cannot of course be provided when this
is not the case.

To nake 0-byte header conpression feasible, it is assuned that |ower
| ayers can provide the necessary functionality needed to replace the
1-octet headers and fulfill the requirenments defined in section 3.
An exanple is the synchroni zed nature of nost cellular l|inks, which
can provide sequencing and timng information and make packet | oss
det ecti on possible.

3. Requirenments on 0-byte RTP Header Conpression

Since 0-byte header conpression for ROHC | P/ UDP/ RTP is a variant of
regul ar ROHC RTP conpression [ ROHC], these requirenents are descri bed
as deltas to those defined in the regular RTP requirenents [ RTP-REQ .
For sinplicity, this section is also separated into the sane three
subsections as the requirenents in [ RTP-REQ, where the first deals
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with the inpact of header conpression on the rest of the Internet
i nfrastructure, the second concerns the headers to be conpressed, and
the third covers efficiency and link technol ogy rel ated issues.

3.1. Inpact on Internet Infrastructure

The nmeani ng of header conpression is in no way changed by the

i ntroduction of O-byte header conpression. No additional inpact on
the Internet infrastructure is thus allowed. The "Transparency" and
"Ubi quity" requirenments of [RTP-REQ section 2.1] therefore also
apply to O-byte RTP conpression without any nodifications.

3.2. Supported Headers and Kinds of RTP Streans

The 0-byte RTP conpression schenme in general inposes the sane

requi rements on supported headers and RTP streans as regular ROHC RTP
[ RTP-REQ section 2.2]. However, there are some aspects regarding
the "Genericity" and I PSEC requirements that should be noted.

The "Genericity" requirenent of [ RTP-REQ states that conpression of
headers of arbitrary RTP streanms nust be supported, and this is al so
true for the O-byte conpression schenme to the extent that it is not
all owed to assune certain RTP behavior. However, as also stated in

[ RTP-REQ, this does not preclude optim zations for certain nedia
types where the traffic pattern is known. For O-byte RTP, this neans
that the schene nust be able to handle arbitrary RTP streans in order
to fulfill the requirements of section 3.1. However, due to the

typi cal characteristics of 0-byte conpression, by requiring a traffic
pattern that suits the Iink over which it is inplenented to be able
to conpress down to O-byte headers, it becones optim zed for
applications with link-suited traffic patterns. For traffic that
does not conply with the Iink properties, the schene nust
automatically and inmedi ately fall back to non-0-byte RTP conpression
and must not have any inpact on the packet stream

Regarding I PSEC, it should be noted that O-byte conpression cannot be
achieved if parts of the original headers are encrypted or carry
randomy changing fields. |PSEC and 0O-byte RTP header conpression
therefore do not go well together. |If IPSEC is used and prevents O-
byt e conpression, the schenme nust fall back to a | ess efficient
conpression that can handle all present header fields. O course,
this applies not only to IPSEC but to all cases where headers cannot
be conpressed down to O-byte.
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3.

4.

3.

Al l

Per f or ance | ssues

the performance requirenents of [RTP-REQ also apply to O-byte

RTP header conpression, with the followi ng additions and exceptions:

Per f or mance/ Spectral Efficiency: For packet streans with traffic
patterns that match the characteristics of the Iink over which O-
byt e header conpression is inplenented, the performance shoul d be
such that O-byte header packets are generated during nornma
operation, nost of the tine. O0-byte headers would then repl ace
nost of the 1-octet headers used by regul ar ROHC RTP [ ROHC] .

Justification: Spectrumefficiency is a primary goal. Studies
have shown that for certain applications and |ink technol ogi es,
even a single octet of header may result in a significant decrease
in spectrumefficiency, conpared to existing circuit swtched

sol uti ons.

Header Conpressi on Coexi stence: The schenme nust fit into the ROHC
framewor k together with other ROHC profiles.

Justification: Inplenentation sinplicity is an inportant issue and
the O-byte RTP conpression schene should therefore have as nuch as
possi ble in comon with the regular | P/ UDP/ RTP profile.

Unidirectional links: It is of less inportance that the 0-byte
header conpression schene be able to also work over unidirectional
l'inks.

Justification: 0O-byte header conpression targets |inks that
typically are bi-directional

| ANA Consi der ati ons

A protocol which neets these requirenents, e.g., [LLA], will require
the I ANA to assign various nunbers. This docunment by itself,
however, does not require any | ANA invol venent.

Security Considerations

A protocol specified to neet these requirenents, e.g., [LLA], may
have a nunber of security aspects that need to be considered. This
docunent by itself, however, does not add any security risks.
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8.

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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