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Abst r act

Thi s docunent aims to clarify terns and concepts presented in RFC
3095. RFC 3095 defines a Proposed Standard framework with profiles
for RCObust Header Conpression (ROHC). The standard introduces
various concepts which mght be difficult to understand and
especially to relate correctly to the surroundi ng environments where
header conpression may be used. This docunment ains at clarifying
these aspects of ROHC, discussing terns such as ROHC i nstances, ROHC
channel s, ROHC feedback, and ROHC contexts, and how these terms
relate to other ternms, like network elements and I P interfaces,
commonly used, for exanple, when addressing M B issues.
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roducti on

In RFC 3095, the RObust Header Conpression (ROHC) standard

is d

efined, along with 4 compression profiles [RFC 3095].

April 2004
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f r amewor k
Vari ous

concepts are introduced within the standard that are not all very
extensi vely defined and descri bed, which can easily be an obstacle
trying to understand the standard. This can especially be the
case when one considers how the various parts of ROHC relate to the
surroundi ng environnents where header conpression may be used.

when

The
thro

used
this

purpose of this docunent is to clarify these aspects of ROHC
ugh exanpl es and additional term nol ogy, discussing terns such as
ROHC i nst ances, ROHC channel s, ROHC feedback, and RCOHC cont exts.
This especially nmeans to clarify how these terns relate to other
terms, such as network elements and I P interfaces, which are conmmonly

for exanpl e when addressing M B issues. One explicit

goal of

docunent is to support and sinplify the ROHC M B devel opnent

wor K.
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The main part of this docunent, sections 3 to 8, focuses on
clarifying the conceptual aspects, entity rel ationships, and
term nol ogy of ROHC [ RFC-3095]. Section 9 expl ains some
implementation inplications that arise fromthese conceptual aspects.

2. Term nol ogy

ROHC i nst ance

A logical entity that perforns header conpression or deconpression
according to one or several ROHC profiles can be referred to as a
ROHC i nstance. A ROHC instance is either a ROHC conpressor

i nstance or a ROHC deconpressor instance. See section 4.

ROHC conpressor instance

A ROHC compressor instance is a logical entity that perforns
header conpression according to one or several ROHC profiles.
There is a one-to-one rel ation between a ROHC conpressor instance
and a ROHC channel, where the ROHC conpressor is |located at the

i nput end of the ROHC channel. See section 4.1

ROHC deconpr essor instance

A ROHC deconpressor instance is a logical entity that perforns
header deconpression according to one or several ROHC profiles.
There is a one-to-one rel ation between a ROHC deconpressor

i nstance and a ROHC channel, where the ROHC deconpressor is

| ocated at the output end of the ROHC channel. See section 4. 2.

Cor r espondi ng deconpressor

When tal ki ng about a conpressor’s correspondi ng deconpressor, this
refers to the peer deconpressor |ocated at the other end of the
ROHC channel to which the conpressor sends conpressed header
packets, i.e., the deconpressor that deconpresses the headers
conmpressed by the conpressor.

Cor r espondi ng conpr essor

When tal ki ng about a deconpressor’s correspondi ng conpressor, this
refers to the peer conpressor |ocated at the other end of the ROHC
channel from whi ch the deconpressor receives conpressed header
packets, i.e., the conpressor that conpresses the headers the
deconpressor deconpresses
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ROHC peers

A ROHC compressor and its correspondi ng ROHC deconpressor are
referred to as ROHC peers.

Li nk

A communi cati on path between two network entities is, in this
docunent, generally referred to as a link

Bi -directional conpression

If there are means to send feedback information froma
deconpressor to its correspondi ng conpressor, the conpression
performance can be inproved. This way of operating, utilizing the
f eedback possibility for inproved conpression performance, is
referred to as bi-directional conpression

Uni di rectional conpression

If there are no neans to send feedback information froma
deconpressor to its correspondi ng conpressor, the conpression
performance m ght not be as good as if feedback could be utilized.
This way of operating, wthout making use of feedback for inproved
conmpression performance, is referred to as unidirectiona

comnpr essi on.

ROHC channe

When a ROHC conpressor has transformed origi nal packets into ROHC
packets with conpressed headers, these ROHC packets are sent to
the correspondi ng deconmpressor through a | ogical point-to-point
connection dedicated to that traffic. Such a |ogical channel,
which only has to carry data in this single direction from
conpressor to deconpressor, is referred to as a ROHC channel. See
section 5.

ROHC f eedback channe

To allow bi-directional conpression operation, a |ogical point-
to-poi nt connection nust be provided for feedback data fromthe
deconpressor to its correspondi ng conpressor. Such a |ogica
channel, which only has to carry data in the single direction from
deconpressor to conpressor, is referred to as a ROHC feedback
channel . See section 6
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Co-1 ocat ed conpressor/ deconpressor

A mniml ROHC instance is only a conpressor or a deconpressor,
conmmuni cating with a correspondi ng deconpressor or conpressor peer
at the other end of a ROHC channel, thus handling packet streans
sent in one direction over the link. However, in many cases, the
link will carry packet streams in both directions, and it woul d
then be desirable to al so perform header conpression in both
directions. That would require both a ROHC conpressor and a ROHC
deconpressor at each end of the link, each referred to as a co-

| ocat ed conpressor/deconpressor pair.

Associ at ed conpressor/deconpressor

If there is a co-located ROHC conpressor/deconpressor pair at each
end of a |link, feedback nessages can be transmitted froma ROHC
deconpressor to its correspondi ng conpressor by creating a virtua
ROHC f eedback channel anong the conpressed header packets sent
fromthe co-1ocated ROHC conpressor to the deconpressor co-located
with the conpressor at the other end. When a co-located ROHC
compressor/ deconpressor pair is connected for this purpose, they
are said to be associated with each other

I nterspersed feedback

Feedback from a ROHC deconpressor to a ROHC conpressor can either
be sent on a separate ROHC feedback channel dedicated to feedback
packets, or sent anpbng conpressed header packets going in the
opposite direction froma co-located (associ ated) conpressor to a
simlarly co-located deconpressor at the other end of the |ink

I f feedback packets are transmitted in the latter way and sent as
st and- al one packets, this is referred to as interspersed feedback
See section 6.2 for an exanpl e.

Pi ggybacked f eedback

Feedback from a ROHC deconpressor to a ROHC conpressor can either
be sent on a separate ROHC feedback channel dedicated to feedback
packets, or sent ampbng conpressed header packets going in the
opposite direction froma co-located (associ ated) conpressor to a
simlarly co-located deconpressor at the other end of the |ink

I f feedback packets are transnmitted in the latter way and sent
encapsul ated within conpressed header packets going in the other
direction, this is referred to as piggybacked feedback. See
section 6.2 for an exanpl e.
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Dedi cat ed feedback channe

A dedi cat ed feedback channel is a |logical |layer two channel froma
ROHC deconpressor to a ROHC conpressor, used only to transmt
f eedback packets. See sections 6.1 and 6.3 for exanpl es.

3. ROHC External Term nol ogy

VWhen consi dering aspects of ROHC that relate to the surroundi ng
net wor ki ng envi ronment where header conpression may be applied,
unnecessary confusion is easily created because a conmon, well
under st ood, and well defined, ternminology is nmissing. One najor goa
with this docunment is to define the preferred term nology to use when
di scussi ng header conpression network integration issues.

3.1. Network Elenents and | P Interfaces

Header conpression is applied over certain |links, between two
communi cating entities in a network. Such entities may be referred
to as "nodes", "network devices", or "network elenments", all terns
usual Iy having the same nmeaning. However, practice within the area
of network managenent favors using the term"network el enent”, which
is therefore consistently used throughout the rest of this docunent.

A network el enent communi cates through one or several network
interfaces, which are often subject to network managenent, as defined
by M B specifications. 1In all IP internetworking, each such
interface has its own [P identity, providing a conmon network

i nterface abstraction, independent of the |ink technol ogy hidden
bel ow the interface. Throughout the rest of this docunent, such
interfaces will be referred to as "IP interfaces".

Thus, to visualize the above terns, the top | evel hierarchy of a
network elenent is as follows, with one or several |IP interfaces:

e m e e e e e e e e e e e e e e e e e e e e e e e e e eeao o +
| Net wor k El enent |
o m e e e oo - T Fom e e e oo +
| I P | ] I P |
| Interface | Interface |
oo T +

The next section builds on this top | evel hierarchy by |ooking at
what is below an I P interface.
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3.2. Channels

As nentioned in the previous section, an I P interface can be

i npl emented on top of alnost any |ink technol ogy, although different
I'ink technol ogi es have different characteristics, and provide

communi cati on by different neans. However, all |ink technol ogies
provi de the comon capability to send and/or receive data to/fromthe
IP interface. A generic way of visualizing the conmon ability to
comrunicate is to envision it as one or several |ogical conmunication
channel s provided by the Iink, where each channel can be either bi-

directional or unidirectional. Such |ogical point-to-point
connections will, throughout the rest of this docunent, be referred
to as "channel s", either bi-directional or unidirectional. Note that

this definition of "channels" is |less restrictive than the definition
of "ROHC channel s", as given in section 5.

Ext endi ng the above network el enent hierarchy with the concept of
channel s would then lead to the foll ow ng:

o m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mema—o - +
| Net wor k El enent

R S oo o - +
I P || P I

| Interface | ] Interface |

i e e I .t S R T SR

< 19 19 < 19 19

| bl hl |h]| | bl hl |h]|

lal |al |a] lal |al |a]

[nl |nl |n [nl |nl |n

[nl |nl |n [nl |nl |n

lel |el |e lel |el |e

(L1 (L1

Whet her there is nore than one channel, and whether the channel (s)

is/are bi-directional or unidirectional (or a mx of both) is link

technol ogy dependent, as is the way in which channels are logically
creat ed.

The foll owi ng subsections, 3.3-3.6, give a nunber of different |ink
exanples, and relate these to the general descriptions above.

Furt her, each section discusses how header conpression night be
applied in that particular case. The core questions for header
conpressi on are:

- Are channels bi- or unidirectional ?

- Is the link point-to-point? |If not, a |ower |ayer addressing
schene is needed to create |ogical point-to-point channels.
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Note that these subsections talk about header conpression in general,
while later sections will address the case of ROHC in nore detail.
Furt her, one should remenber that in the later sections, the general
channel definition is slightly enhanced for header conpression by the
definition of the ROHC channel (section 5) and the ROHC feedback
channel (section 6), while here the basic channel concept is used, as
defi ned above.

3.3. A Unidirectional Point-to-Point Link Exanmple
The sinplest possible |ink exanpl e one can derive fromthe general

overvi ew above is the case with one single unidirectional channel
bet ween two comuni cati ng network el ements.

o e e e oo + o e e e oo +
| Network El ement | | Network El ement |
o e e e oo + o e e e oo +
| I P | | I P |
| Interface | | Interface |
Fom e e - - + Fom e e - - + Fom e e - - + Fom e e - - +

[ (.

| T + |

| -> Unidirectional channel -> |

o m e e e e e e e e e e e e e e e e eeeo— o on +

A typical exanple of a point-to-point Iink with one unidirectional
channel like this is a satellite link. Since there is no return path
present, only unidirectional header conpression can be applied here.

3.4. A Bi-directional Point-to-Point Link Exanple

Taki ng the above exanpl e one step further, the natural extension
woul d be an exanple with one single bi-directional channel between
two conmuni cating network elenents. In this exanple, there are still
only two endpoints and one single channel, but the channel is sinply
enhanced to all ow bi-directional conmmunicati on.

o e e e e oo - + o e e e e oo - +
| Network El enent | | Network El enent |
o e e e e oo + o e e e e oo +
| I P | | I P |
| Interface | | Interface |
S + S + S + S +

| (.

| o e e e e e e e e m e a oo - + |

| <-> Bi-directional channel <-> |

o m e e e e e e e e e e e e e e e e e eee—o o on +
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A typical exanple of a point-to-point link with such a bi-directiona
channel is a PPP nodem connection over a regul ar tel ephone I|ine.
Header conpression can easily be applied here as well, as is usually
done over e.g., PPP, and the conpression schene can nake use of the
return path to inprove conpression perfornance.

3.5. A Bi-directional Miltipoint Link Exanple

Leaving the sinple point-to-point |ink exanples, this section
addresses the case of a bi-directional link connecting nore than two
conmmuni cating network el enents. To sinplify the exanple, the case
with three endpoints is considered.

o e e e e oo - + o e e e e oo - + o e e e e oo - +
| Network El enent | | Network El enent | | Network El enent
o e e e e oo + o e e e e oo + o e e e e oo +
| I P | | I P | | I P |
| Interface | | Interface | | Interface |
S + S + S + S + S + S +

(. (. (.

[ (. (.

| o e e e e oo + o e e e e oo + |

| <-> Bi-directional "shared channel" <-> |

o m m e e e e e e e e e e e e e e e e e e e e mee— o on +

A typical exanple of a multipoint link with such a bi-directiona
"shared channel” is an Ethernet. Since the channel is shared,
appl yi ng header conpression would require a | ower |ayer addressing
schene to provide |ogical point-to-point channels, according to the
definition of "channels".

As an aside, it should be noted that a case of unidirectiona

mul tipoint links is basically the sane as a nunber of unidirectiona
poi nt-to-point links. 1n such a case, each receiver only sees one
singl e sender, and the sender’s behavior is independent of the nunber
of receivers and is unaffected by their behavior

3.6. A Milti-Channel Point-to-Point Link Exanple

This final exanple addresses a scenario which is expected to be
typical in nmany environments where ROHC will be applied. The key
poi nt of the exanple is the nulti-channel property, which is comon
in, for exanple, cellular environments. Data through the sanme IP
interface mght here be transmtted on different channels, depending
on its characteristics. 1In the follow ng exanple, there are three
channel s present, one bi-directional, and one unidirectional in each
direction, but the channel configuration could of course be
arbitrary.
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o + o +
| Network El enent | | Network El enent |
o e e e oo + o e e e oo +
| I P | | I P |
| I nterface | | Interface |
-+ - -+ -+ -+ - -+ -+

[ T I [
I R N L
| | | | | <- Unidirectional channel <- | | | | |
I B e R EEEEEEE o
[ [
[ [
| ] ]
| | | <-> Bi-directional channel <-> | | |
| ] ]
|| ||
| | ||
[ i i + |
| -> Unidirectional channel -> |
o m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo +

As nentioned above, a typical exanple of a nmulti-channel link is a

cellular wireless link. 1In this exanple, header conpression would be

appl i cable on a per-channel basis, for each channel operating either
in a bi-directional or unidirectional nmanner, depending on the
channel properties.

4, ROHC | nst ances

For various purposes, such as network managenent on an |IP interface

i mplementing ROHC, it is necessary to identify the various ROHC
entities that m ght be present on an interface. Such a nminiml ROHC
entity will, fromnow on, be referred to as a "ROHC i nstance". A
ROHC i nstance can be one of two different types, either a "ROHC
conpressor"” or a "ROHC deconpressor" instance, and an IP interface
can have N ROHC conpressors and M ROHC deconpressors, where N and M
are arbitrary numbers. It should be noted that although a conpressor
is often co-located with a deconpressor, a ROHC i nstance can never

i nclude both a conpressor and a deconpressor; where both are present,
they will be referred to as two ROHC i nstances.

The foll owing two subsections describe the two kinds of ROHC

i nstances and their external interfaces, while sections 5 and 6
address how conmuni cati on over these interfaces is realized through
"ROHC channel s and "ROHC f eedback channel s". Section 7 builds on
top of the instance, channel and feedback channel concepts, and
clarifies how ROHC contexts nmap to this.
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It should be noted that all figures in sections 4-6 have been rotated
90 degrees to sinplify drawing, i.e., they do not show a "stack
Vi ew'.

4.1. ROHC Conpressors
A ROHC conpressor instance supports header conpression according to

one or several ROHC profiles. Apart frompotential configuration or
control interfaces, a conpressor instance receives and sends data

through 3 inputs and 1 output, as illustrated by the figure bel ow
oo s +
-> U -> | | -> CO ->
| ROHC |
| Conpressor
-> Pl -> | | < FI <-
oo s +

Unconpressed I nput (U): Unconpressed packets are delivered from
hi gher |l ayers to the conpressor through
the Ul .

Conpressed Qutput (CO: Conpressed packets are sent fromthe
conpressor through the CO which is
al ways connected to the input end of a
ROHC channel (see section 5).

Feedback | nput (FI): Feedback from the correspondi ng
[optional] deconpressor is received by the

conpressor through the FI, which (if
present) is connected to the output end
of a ROHC feedback channel of some kind
(see section 6). Wen there are no
means to transmit feedback from
deconpressor to conpressor, Fl is not
used, and bi-directional conpression
wi Il not be possible.

Pi ggyback I nput (Pl): If the conpressor is associated with a
[optional] co-l ocated deconpressor, for which the

conpressor delivers feedback to the
ot her end of the link, feedback data
for piggybacking is delivered to the
compressor through the PI. If this input
is used, it is connected to the FO of the
co-l ocated deconpressor (see section
4.2).
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4.2. ROHC Deconpressors

A ROHC deconpressor instance supports header deconpressi on according
to one or several ROHC profiles. Apart from potential configuration
or control interfaces, a deconpressor instance receives and sends
data through 1 input and 3 outputs, as illustrated by the figure

bel ow.

o e e - +

->Ca -> | | -> DO ->
| ROHC |
| Deconpressor |

<- FO <- | | -> PO ->
S +

Conpressed I nput (Cl): Conpressed packets are received by the

deconpressor through the C, which is
al ways connected to the output end of a
ROHC channel (see section 5).

Deconpressed Qutput (DO): Deconpressed packets are delivered from
t he deconpressor to higher |ayers
t hrough the DO

Feedback Qutput (FO): Feedback to the correspondi ng conpressor
[optional] is sent fromthe conpressor through the

FO, which (if present) is connected to
the i nput end of a ROHC feedback channe
of sone kind (see section 6). Wen
there are no neans to transnit feedback
from deconpressor to conpressor, FOis
not used, and bi-directional conpression
wi |l not be possible.

Pi ggyback Qutput (PO : If the deconpressor is associated with

[optional] a co-located conpressor to which the
deconpressor delivers feedback it
recei ves pi ggybacked fromthe other end
of the Iink, the received feedback data
is delivered fromthe deconpressor
through the PO, If this output is used,
it is connected to the FI of the co-
| ocat ed conpressor (see section 4.1).
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5. ROHC Channel s

In section 3, a general concept of channels was introduced.
According to that definition, a channel is basically a |ogica

poi nt -t o-poi nt connection between the IP interfaces of two

communi cating network el ements. By that definition, a channe
represents the kind of |ogical connection needed to make header
compression generally applicable, and then the channel properties
control whether conpression can operate in a unidirectional or bi-
directional manner.

The channel concept thus facilitates general header conpression

di scussions, but since it groups unidirectional and bi-directiona
connections together, it does not provide the neans for describing
details of how ROHC logically works. Therefore, for the case of
ROHC, the channel concept is enhanced and a nore restricted concept
of "ROHC channel s" is defined.

A ROHC channel has the same properties as a channel, with the
difference that a ROHC channel is always unidirectional. A ROHC
channel therefore has one single input endpoint, connected to the CO
of one single ROHC conpressor instance, and one single output
endpoi nt, connected to the CI of one single ROHC deconpressor
instance. A ROHC channel must thus in this way be logically

dedi cated to one ROHC conpressor and one ROHC deconpressor, hereafter
referred to as ROHC peers, creating a one-to-one mappi ng between a
ROHC channel and two ROHC conpressor/ deconpressor peers.

S + . S 1R, e S +
| | -> CO-> ROHC Channel -> A -> | |
| ROHC | S e e > > > | ROHC |
| Conpressor | | Deconpressor

| | | |
R + R +

In many cases the |ower |ayer channel is by nature bi-directional,
but for ROHC conmuni cation over that channel, a ROHC channel would
only represent one comuni cation direction of that channel. For bi-
directional channels, a common case would be to logically allocate
one ROHC channel in each direction, allowi ng ROHC conpression to be
performed in both directions. The reason for defining ROHC channel s
as unidirectional is basically to separate and generalize the concept
of feedback, as described and exenplified in section 6
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6. ROHC Feedback Channel s

Si nce ROHC can be inpl enented over various kinds of I|inks,
unidirectional or bi-directional one-channel links, as well as

mul ti-channel links, the |ogical transm ssion of feedback from
deconpressor to conpressor has been separated out fromthe transport
of actual ROHC packets through the definition of ROHC channels as

al ways being unidirectional from conpressor to deconpressor. This
means that an additional channel concept nust be defined for
feedback, which is what will hereafter be referred to as "ROHC

f eedback channel s".

In the same way as a ROHC channel is a logically dedicated

uni di rectional channel froma ROHC conpressor to its correspondi ng
RCOHC peer deconpressor, a ROHC feedback channel is a logically

dedi cated unidirectional channel froma ROHC deconpressor to its
correspondi ng ROHC peer conpressor. A ROHC feedback channel thus has
one single input endpoint, connected to the FO of one single ROHC
deconpressor instance, and one single output endpoint, connected to
the FI of one single ROHC conpressor instance.

R + R +
I I I I
| ROHC | | ROHC |
| Conpressor | B SRR T S Sy | Deconpressor

| | <- FI <- ROHC FB Channel <- FO <- | |
Fom e + B ST L T ST Sy Fom e +

The reason for making this sinplification and | ogically separating
ROHC channel s from ROHC f eedback channels is generality for handling
of feedback. ROHC has been designed with the assunption of |ogica
separation, which creates flexibility in realizing feedback
transport, as discussed in [RFC 3095, section 5.2.1]. There are no
restrictions on how to inplenent a ROHC feedback channel, other than
that it nust be nade available and be logically dedicated to the ROHC
peers if bi-directional conpression operation is to be allowed.

The foll owi ng subsections provide some, not at all exhaustive,
exanpl es of how a ROHC feedback channel m ght possibly be realized.

6.1. Single-Channel Dedi cated ROHC Feedback Channel Exanpl e
This section illustrates a one-way conpression exanpl e where one bi -
directional channel has been configured to represent a ROHC channe

in one direction and a dedi cated ROHC f eedback channel in the other
di rection.
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Bi -di recti onal channel

o e e - + e e>e e >e e > > o e e - +
--> | U Cg -->: ROHC Channel : -->|C D -->
| ROHC | b TP T S | ROHC |
| Conpressor | : : | Deconpressor
| | D Sy S S S |
o | Pl FI| <-- : FB Channel . <-- |FO PO o
Fom e + I SRS SNy S Fom e +

In this exanple, feedback is sent on its own dedicated channel, as

di scussed in e.g., feedback realization exanple 1-3 of ROHC [ RFC-
3095, page 44]. This neans that the piggybacking/interspersing
mechani sm of ROHC is not used, and the PI/PO connections are thus

|l eft open (marked with a "0"). To facilitate comunication with ROHC
conpression in a two-way nanner using this approach, an identica
configuration nust be provided for the other direction, i.e., making
use of four |ogical unidirectional channels.

6. 2. Piggybacked/Interspersed ROHC Feedback Channel Exanple

This section illustrates how a bi-directional channel has been
configured to represent one ROHC channel in each direction, while
still allow ng feedback to be transmitted through ROHC pi ggybacki ng
and i nt erspersing.

Bi -di recti onal channel

oo s + e e >e e >e e > > oo s +
--> | U CQ -->: ROHC Channel A: -->|dC Dg -->
| ROHC | Tee > a>o o> > | ROHC |
| Conpressor | : | Decompressor |
I A I I A I
+-> | Pl FI| <-+ +-- | PO FQ --+
| e + | | e + |
I | I I
I | I I
| R + | | R + |
+-- | FO P --+ +-> | FI Pl <+
| ROHC | | ROHC |
| Deconpressor | : | Conpressor |
| B | D Sy S S S | B
<-- | DO Cl| <-- : ROHC Channel B: <-- |CO uj| <--
L L + R S S SRS L L +
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In this exanple, feedback is transnitted piggybacked or interspersed
anong conpressed header packets in the ROHC channel s, as discussed in
e.g., feedback realization exanple 4-6 of ROHC [ RFC- 3095, page 44].
Feedback from deconpressor A to conpressor A is here sent through
FQ(A) ->PI (B), piggybacked on a conpressed packet over ROHC channel B,
and delivered to conpressor A through PQ(B)->FI(A). A |logical ROHC

f eedback channel is thus provided fromthe Pl input at conpressor B
to the PO output at deconpressor B. It should be noted that in this
pi cture, PO and FO at the deconpressors have been swapped to sinplify
dr awi ng.

6. 3. Dual - Channel Dedi cated ROHC Feedback Channel Exanple
This section illustrates how two bi-directional channels have been
configured to represent two ROHC channels and two dedi cat ed ROHC
f eedback channel s, respectively.

Bi -di recti onal channel

o ee o + N o ee o +
->| Ul CQ -->: ROHC Channel A: -->|dC Dg - >

| ROHC | R i S SR | ROHC |

| Conpressor | : | Deconpressor |

I A I I A I

I I I I
+-> | FI PlI| o : : o | PO FQ --+
| R + T T U R S R + |
| +- : ROHC Channel B :<-+ |
| | R R SR R S | |
| I + [ R + |
| <-|DO Al<-+ +- | CO u|<-|
I I ROHC I I ROHC I I
| | Decompressor | Bi -di rectional channel | Conpressor | |
| | B | | B | |
I I I Do >e > e > e I I I
| o] PO FQ -->: FB Channel B : --> |FlI Pllo |
| Fom e a o + T e >e e > > e > - Fom e a o + |
I R Sy S S ST I
R P : FB Channel A @ <------cmmmmiia oo +

I D T R

In this example, feedback is, in both directions, sent on its own
dedi cat ed channel, as discussed in e.g., feedback realization exanple
1-3 of ROHC [ RFC-3095, page 44]. Wth this configuration, the

pi ggybacki ng/i nt er spersi ng nmechani sm of ROHC is not used, and the

Pl / PO connections are thus |eft open (marked with a "o"). It should
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be noted that in this picture FI/Pl and PO FO at the A-instances have
been swapped to sinplify drawi ng, while the B-instances have been
hori zontally m rrored.

7. ROHC Cont exts

In previous sections, it has been clarified that one network el enent
may have nmultiple IP interfaces, one IP interface may have nultiple
RCOHC i nst ances running (not necessarily both conpressors and
deconpressors), and for each ROHC i nstance, there is exactly one ROHC
channel and optionally one ROHC feedback channel. How ROHC channel s
and ROHC feedback channels are realized will differ fromcase to
case, depending on the actual layer two technol ogy used.

Each conpressor/deconpressor can further conpress/deconpress an
arbitrary (but linmted) nunber of concurrent packet streans sent over
the ROHC channel connected to that conpressor/deconpressor. Each
packet streamrelates to one particular context in the

conpressor/ deconpressor. Wen sent over the ROHC channel, conpressed
packets are |l abeled with a context identifier (CID), indicating to
whi ch context the conpressed packet corresponds. There is thus a
one-t o0-one mappi ng between the nunber of contexts that can be present
in a conpressor/deconpressor and the context identifier (ClID) space
used in conpressed packets over that ROHC channel. This is
illustrated by the follow ng figure:

o m m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee— o +
| I P Interface
oo o e e e e oo o e e e e oo T +
I ROHC I I ROHC I I ROHC I
| Conpressor | | Conpressor | | Deconpressor |
| Context 0...N | | Context 0...M| | Context 0...K |
R +- -+ R +- -+ R +- -+
A | A | : A
b | b | : b |
0 N | 0...M | .0 K |
% % % |
ROHC ROHC ROHC ROHC ROHC ROHC
Feedback Channel Feedback Channel Feedback Channe
Channel Channel Channe

It should be noted that each ROHC i nstance at an I P interface
therefore has its own context and Cl D space, and it must be ensured
that the CID size of the correspondi ng deconpressor at the other end
of the ROHC channel is not smaller than the CID space of the

conpr essor.
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8.

Sunmmary

Thi s docunent has introduced and defined a nunber of concepts and
terns for use in ROHC network integration, and expl ai ned how t he
various pieces relate to each other. |In the following bullet list,
the nost inportant rel ationship conclusions are repeated:

- A network el ement may have one or several [P interfaces.

- Each IP interface is connected to one or several |ogical |ayer two
channel s.

- Each IP interface may have one or several ROHC instances, either
compressors, deconpressors, or an arbitrary mx of both.

-  For each ROHC instance, there is exactly one ROHC channel, and
optionally exactly one ROHC feedback channel

- How ROHC channel s and ROHC feedback channel s are realized through
the avail abl e I ogical |ayer two channels will vary, and there is
therefore no general relation between ROHC i nstances and | ogi ca
| ayer two channels. ROHC instances nap only to ROHC channel s and
ROHC f eedback channel s.

- Each conpressor owns its own context identifier (ClID) space, which
is the nultiplexing nechanismit uses when sendi ng conpressed
header packets to its correspondi ng decompressor. That CID space
t hus defines how many conpressed packet streans can be
concurrently sent over the ROHC channel allocated to the
conpressor/ deconpr essor peers.

I mpl enentation I nplications

This section will address how the conceptual aspects discussed above
af fect inplenentations of ROHC

ROHC i s defined as a general header conpression framework on top of
whi ch conpression profiles can be defined for each specific set of
headers to conpress. Although the framework hol ds a nunber of

i mportant nmechani sns, the separation between framework and profiles
is mainly a separation froma standardi zati on point of view, to

i ndi cate what nmust be common to all profiles, what nust be defined by
all profiles, and what are profile-specific details. To inplenent
the framework as a separate nodule is thus not an obvi ous choi ce,
especially if one wants to use profile inplementations fromdifferent
vendors. However, optimzed inplenentations will probably separate
the conmon parts and i npl enent those in a ROHC franework nodul e, and
add profile nmodules to that.
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A ROHC instance might thus consist of various pieces of

i mpl ement ati on nodul es, profiles, and potentially also a conmmon ROHC
modul e, possibly fromdifferent vendors. |f vendor and

i mpl ementation version information is nade avail abl e for network
managenent purposes, this should thus be done on a per-profile basis,
and potentially also for the instance as a whol e.

10. Security Considerations

The cl ear understandi ng of ROHC channels and their relations to IP
interfaces and the physical nedium plays a critical role in ensuring
secure usage of ROHC. This docunent is therefore a valuabl e adjunct
to the Security Considerations found in RFC 3095 and ot her ROHC
specifications. However, as it just reviews information and
definitions, it does not add new security issues to the ROHC protoco
speci fications.
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