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Abst r act

This meno describes how to efficiently use the ATMcall control
signalling procedures defined in UNI Sighalling 4.0 [SI(40] to
support | P over ATM environnents as described in RFC 2225 [ LAUB98]
and in RFC 2332 [LUC98]. Anong the new features found in UN
Signalling 4.0 are Available Bit Rate signalling and traffic
paraneter negotiation. This nmeno highlights the features of UNI
Signalling 4.0 that provide IP entities capabilities for requesting
ATM service in sites with SVC support, whether it is private ATM or
publicly provisioned ATM in which case the SVC support is probably
configured inside PVPs.

Thi s docunent is only relevant to | P when used as the well known
"best effort" connectionless service. In particular, this neans that
this docunment does not pertain to IP in the presence of inplenented
IP Integrated Services. The topic of IP with Integrated Services
over ATMwi || be handl ed by a different specification or set of
specifications being worked on in the ISSLL WG

This specification is a followon to RFC 1755, "ATM Si gnaling Support

for IP over ATM', which is based on UNI 3.1 signalling [ UNI 95].
Readers are assuned to be famliar with RFC 1755.
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1. Conventions

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ BRA97].

2. Overview

UNI Signalling version 4.0 (SIG 4.0) is the ATM Forum fol | ow on
specification to UNI 3.1 signalling (UNI 3.1). Anong the new features
in SIG 4.0, those of particular interest to I P over ATM environnents
are:

Avail able Bit Rate (ABR) Signalling for Point-to-Point Calls
Traffic Paranmeter Negotiation

Frame Di scard Support

Leaf Initiated Join (LIJ) Capability

ATM Anycast Capability

Switched Virtual Path (VP) Service

OO0OO0O00o
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This menmo highlights the first three capabilities |isted above. The
| ast three capabilities are not discussed because nodels for their
use in | P over ATM environnments have not yet been defined. The ION
WG is considering the applicability of LIJ and G oup Addressing to
the RFC2022 probl em space. Furthernore, Anycast addressing is being
expl ored as a technique for supporting server discovery in ATM

net wor ks.

3. Use of Protocol Procedures

Section 3 in RFC 1755 introduces requirenments of virtual circuit (VC
managenent intended to prevent VC thrashing, excessive VC
consunption, and other related problems. This section updates RFC
1755 s requirements related to VC teardown.

3.1. VC Teardown

In environnents running |ayer 3 (L3) signalling protocols, such as
RSVP [ RSVP], over ATM data VCs might correspond to L3 reserved flows
(even if the VCis a 'best effort’ VC. In such environments it is
beneficial for VCs to be torn down only when the L3 reservation has
expired. In other words, it is nore efficient for the sender of a L3
reserved flowto initiate VC tear-down when the receiver(s) has
ceased refreshing the reservation. To support such L3 behavior,
systens inplenmenting a Public ATM UNI interface and serving as the
_called_ party of a VCC MJUST NOT use an inactivity timer on such a
VCC by default. A system MAY use an inactivity tiner on such a VCC
if configured to do so

4. Overview of Call Establishnent Message Content

Signal ling messages are structured to contain nandatory and optiona
variable length information elenments (1Es). A SETUP nessage which
est abl i shes an ATM connection to be used for IP and mnultiprotoco

i nterconnection calls MJST contain the follow ng |Es:

AAL Par anet ers

ATM Traffic Descriptor

Br oadband Bearer Capability

Br oadband Low Layer |nformation
QoS Par anet er

Call ed Party Nunber

Cal l'ing Party Number

and MAY, under certain circunstance contain the follow ng I Es:
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Calling Party Subaddress
Call ed Party Subaddress
Transit Network Sel ection

(New in SIG 4.0:)

M ni num Accept abl e ATM Traffic Descri ptor
Al ternative ATM Traffic Descri ptor

ABR Set up Paraneters

ABR Addi ti onal Paraneters

Connection Scope Sel ection

Ext ended QoS Paraneters

End-to- End Transit Del ay

In SIG 4.0, like UN 3.1, the AAL Paraneters and the Broadband Low
Layer Information IEs are optional in a SETUP nessage. However, in
support of I P over ATMthese two | Es MUST be included. Appendix A
shows a sanpl e setup nessage.

5. Description of Information El enents

Thi s section describes the coding of, and procedures surrounding,
informati on el enents in SETUP and CONNECT nessages. The first two | Es
descri bed, ATM Adaptation Layer Paraneters and Broadband Low Layer
Information, are categorized as having significance only to the end-
points of an ATM call supporting IP. That is, the network does not
process these |Es.

5.1. ATM Adaptation Layer (AAL) Paraneters
The AAL Paraneters |E carries information about the ATM adaptation

| ayer to be used on the connection. The paraneters specified in this
| E are the sane as specified in [ PER95].

Format and field val ues of AAL Paraneters |IE

| aal _type 5 (AAL 5) |
|  fwd_max_sdu_size identifier 140 |
|  fwd_max_sdu_si ze 65, 535 (desired P MIU) |
| bkw_max_sdu_size_ identifier 129 |
| bkw max_sdu_si ze 65, 535 (desired I P MIU) |
| sscs_type identifier 132 |
| sscs_type 0 (null SSCS) |
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Thi s shows maxi mum si ze MIUs. | n practice, nost sites have used 9180
IP MIUs for ATM [ RFC1626].

5.2. Broadband Low Layer Infornmation

Sel ection of an encapsul ation to support |IP over an ATM VCC i s done
usi ng the Broadband Low Layer Information (B-LLI) IE along with the
AAL Paraneters |E, and the B-LLI negotiation procedure. B-LLI
negotiation is described in [PER95] in Appendix D. The procedures
remain the same for this SIG 4.0 based specification.

Format of B-LLI |E indicating LLC SNAP encapsul ati on

| layer_ 2 id 2
| user_information_|ayer 12 (lan_llc - 1SO 8802/2) |

5.3. Traffic Managenent |ssues and Rel ated | Es

The ATM Forum Traf fi c Managenent Sub-wor ki ng group has conpl et ed
version 4.0 of their specification [ TM3T40]. This |atest version
focuses primarily on the definition of the ABR service category. As
opposed to the Unspecified Bit Rate (UBR) traffic class, ABR uses a
rate-based flow control mechanismto assure certain traffic

guar ant ees (bandwi dth and delay). There has been nuch debate on

whet her | P benefits fromABR, and if so, how I P should use ABR The
IP Integrated Services (11S) and RSVP nodels in | P add conplexity to
this issue because mapping IS traffic classes to ATMtraffic cl asses
is not straightforward.

Thi s docunent attenpts only to present the required IP to ATM
signaling interface for IP over ATM systens that do not support I1S
as yet. It is an attenpt to cause | P over ATM vendors to support
enough options for signalling the traffic characteristics of VCs
serving non-11S | P datagrans. This specification also ains to give
gui dance to ATM system adni ni strators so that they can configure
their IP over ATMentities to conformto the varied services that
their ATM provider nmay have sold to them By definition, |IP wthout
IS cannot be expected to provide a signalling interface that is
flexible and allows application specific traffic descriptors. The
topic of IP over ATMsignalling for IP _with_11Sis to be presented
in other specifications being produced by the | SSLL WG of the |ETF.

An | P over ATMinterface may be configured to support all the defined
ATM Servi ce Categories (ASC). They are:
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- CBR

- CBRwith CLR specified (loss-pernmitting CBR)
- ABR

- UBR

- real time VBR

- non-real time VBR

The ATM Traffic Descriptor |E, Broadband Bearer Capability IE, and
the QoS Parameter |E together define the signalling view of ATM
traffic managenent. Additionally, the Extended QS paraneters |E and
the End-to-end Transit Delay |E nay be used to provide nore specifics
about traffic requirements, however this note does not provide
explicit recommendati ons on their use. Annex 9 of [SI&40] describes
a set of allowable conmbinations of traffic and QoS rel ated
paranenters defined for SIG 4.0. This set includes all forns of
non-11S I P signaling configurations that MJUST be inplenented in ATM
endsystens to accommpdate varied sites’ needs. The principle is that
| P over ATM service may be available in different sites by different
types of procured ATM service; for one site, a CBR PVP m ght be
cost-effective and then the SVCs that |IP over ATM wi thout |1S nust
establish must be CBR Simlarly, VBR or ABR PVPs coul d be

provi sioned. The intent of this docunent is to specify the use of
the nost sensible parameters within this non-11S configuration. For
instance, for non-11S VBR, the SCR val ue nay need to be hand-
configured for I P users, or for ABR, the PCR value nay be link-rate
with a 0 MCR

For the reader’s conveni ence, we have replicated the tables found in
Annex 9 of [SIG40] in Appendix C of this docunent. ldeally this
docunent coul d recomrend specific values for the various table
paraneters that would offer the nost sensible | P over ATM servi ce.
Nevertheless, it is not possible to nmandate specific val ues given the
vari ed scenarios of procured ATM service.

5.3.1. ATM Traffic Descriptor

Even with the newly defined ABR ASC, the npbst conveni ent nodel for
supporting IP still corresponds to the best effort capability, the
UBR ASC. The rationale for this assertion stens fromthe fact that a
non-11S I P service has no notion of the perfornmance requirenents of
the higher layers it supports. Therefore, if a site’'s configuration
al l ows use of UBR, users SHOULD signal for it using the IEs and
paraneters pertaining to the UBR ATC. See Appendix C for the |ist of
those IE' s and paraneters.

Al t hough we consider the UBR ASC the nobst natural ASC for best-effort

I P, ATM vendors that inplenent VBR and ABR services coul d possibly
create hooks for conveni ent use of these services. |If this is the
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case, I P routers nay perhaps have the npst to gain fromuse of VBR or
ABR servi ces because of the |large aggregated traffic volume they are
required to forward. See Appendix B for detail ed suggesti ons on VBR
and ABR signalling for IP routers. W sinply note here that, in
support of ABR service, two new subfields have been added in SIG 4.0
to the Traffic Descriptor IE. These fields are the forward and
backward "M nimum Cel | Rate’ fields.

5.3.1.1. Tagging vs. Dropping

The Traffic Descriptor I|E contains a 'tagging’ subfield used for

i ndi cati ng whether the network is allowed to tag the source’s data
cells. Tagging in the network may occur during periods of congestion
or when the source’s traffic has violated the traffic contract for
the connection. See Section 4 of [TM3T40] for an expl anation of ATM
connecti on conformance and the Usage Paraneter Control (UPC)
function.

SIG 4.0 and TMGT 4.0 define two nmodes of UBR, UBR. 1 which disables
taggi ng and UBR 2 whi ch enabl es tagging (see Appendix C). In some
networ k environnents there is no potential for UBR traffic sources to
violate the connection traffic contract because, either the user’s
term nal equi pment supports traffic shaping, or the network does not
enforce PCR In such environnents, the user SHOULD specify ’'no
tagging’ in the SETUP message (UBR 1). Specifying 'no tagging’
indicates to the network that cells should be dropped during periods
of congestion instead of being random y narked/tagged as | ow
priority. Cells of packets that the source itself has marked as | ow
priority are dropped first, thereby preserving the source’s
characterization of the traffic.

On the other hand, when the network applies PCR to the UPC function,
meaning it enforces PCR, and traffic shaping is not enabled at the
source, the source has the potential to violate the traffic contract
and SHOULD t herefore signal for tagging (UBR 2). Tagging allows the
source’s non-conformng cells to be tagged and forwarded instead of
dr opped.

5.3.2. Traffic Paraneter Negotiation
SIG 4.0 allows certain traffic paraneters to be negotiated during the
call establishnent phase Traffic paraneters cannot be 'renegoti ated
after the call is active. Two new | Es nake negotiati on possi bl e:

- the M nimm Acceptable ATM Traffic Descriptor IE all ows
negoti ati on of PCR paraneters

Maher St andards Track [ Page 7]



RFC 2331 I P over ATM Signalling - SIG 4.0 Update April 1998

- the Alternative ATM Traffic Descriptor IE allows negotiation of
other traffic parameters

A SETUP or CONNECT nessage may include ONLY one of the above I|Es.

That is, the calling party may only offer an 'alternative' or
"mnimum to the requested traffic paranmeters. (See Section 8 of
[SI40].) I P over ATMentities SHOULD take advantage of this
capability whenever possible. In order to do so, IP over ATMentities
SHOULD specify PCR _equal _ to the link rate in the ATM Traffic
Descriptor IE of the SETUP nessage and a m ni mum of zero PCR in the
M ni mum Accept abl e ATM Traffic Descriptor |IE

5.3.3. Broadband Bearer Capability
Anew field in UNl signalling 4.0 called, 'ATM Transfer Capability’
(ATC), has been defined in the Broadband Bearer Capability IE for the
pur pose of explicitly specifying the desired ATMtraffic category.
The figure bel ow shows the all owabl e ATC val ues.

Format and field val ues of Broadband Bearer Capability IE

| spare 0 |
| bearer_class bcob-x,c,a or VP |
| transfer_capability cbr, rt-vbr, nrt-vbr, abr |
| susceptibility to_clipping O (not suscept) |
| spare 0 |
| user_plane_configuration pt-to-pt, pt-to-npt |

5.3.4. QoS Paraneter

I nclusion of the QoS Paraneter IE is not mandatory in SIG4.0. It
may be omitted froma SETUP nessage _if and only if_ the Extended QS
Paraneters IE is included (see next section). This specification
makes no explicit recomendati on on the use of the QoS related |Es.

5.3.4.1. Two IEs for Signalling of Individual QoS Paraneters

SIG 4.0 allows for signalling of individual QS parameters for the
pur pose of giving the the network and called party a nore exact
description of the desired delay and cell |oss characteristics. The
two individual QoS related | Es, Extended QS Paraneters |E and End-
to-End Transit Delay IE, can be used in the SETUP and CONNECT
signaling nessages in place of the 'generic’ QS Paraneter IE. Note
that inclusion of these two | Es depends on the type of ATM service
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category requested (see Annex 9 in [SI(40]).
5.4. ATM Addressing I nformation

ATM addressing information is carried in the Called Party Nunber,
Calling Party Number, and, under certain circunmstance, Called Party
Subaddress, and Calling Party Subaddress |IE. The ATM Forum | LM
Specification 4.0 [ILM 40] provides the procedure for an ATM
endsystemto learn its own ATM address fromthe ATM network, for use
in populating the Calling Party Nunmber |E.

Format and field values of Called Party Number |E

| type_of nunber (international nunber / unknown) |
| addr_plan_ident (I SDN / ATM Endsyst em Addr ess) |
| addr_nunber (E. 164 / ATM Endsyst em Addr ess) |

6. ABR Signaling In Mre Detail

The | Es and procedures pertaining to ABR signalling are briefly
described in this section. Neverthel ess, this docunent makes no
speci fic recommendati on on when to use the ABR service category for
I P VCCs or give suggestions on appropriate values for the various
paraneters in the ABR related | Es.

Two new | Es have been defined for ABR signaling:

0 ABR Setup Paraneters
o ABR Additional Paraneters

These | Es may be optionally included in a SETUP or CONNECT nessage.
The ABR Setup Paraneters |E contains the follow ng subfields:

- Forward/ Backward ABR Initial Cell Rate
- Forward/ Backward ABR Transi ent Buffer Exposure
- Cunul ative RM Fi xed Round Trip Tine
- Forwar d/ Backward Rate |ncrenent Factor
- Forwar d/ Backward Rate Decrease Factor
The ABR Additional Paraneters |E contains one subfield:

- Forwar d/ Backward Additi onal Parameters Record
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The Additional Paraneters Record value is a conpressed encodi ng of a
set of ABR parameters (see [SI(40] and [ ABRS]).

7. Frane Discard Capability

The frame discard capability in SIG4.0 is primarily based on the
"Partial and Early Packet Discard strategy [ROW4]. Its use is
defined for any of the ATM services, except for loss-less CBR  Frame
di scard signaling MIST be supported by all IP over ATMentities and
it is RECOWENDED that frame discard be signaled for all I P SVCs
because it has been proven to increase throughput under network
congestion. Signaling for frame discard is done by setting the frane
discard bit in the 'Traffic Managenent Options’ subfield in the
Traffic Descriptor IE. It is possible that not all network entities
in the SVC path support frame discard, but it is required that they
all forward the signaling.

8. Security Considerations

The ATM Forum Security sub-working group is currently defining
security nechanisns in ATM The group has yet to produce a
specification, therefore it is premature to begin defining IP over
ATM signalling' s use of ATMsecurity. The ATM Forumis worki ng on
aut henti cati on mechani sms for signalling and on mechani sns for
providing data integrity and confidentiality (e.g encryption). Lack
of these ATM security nechani sns prevents the authentication of the
originator of signalling nmessages, such as, connection setup request
or connection teardown request. |IP Security (RFCL825) can be applied
to | P datagrans over ATM VCs to overcone the |ack of security at the
ATM | ayer.
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Appendi x A. A Sanple SIG 4.0 SETUP Message

I nformation El enents/
Fi el ds Val ue/ ( Meani ng)

aal _paraneters

aal _type 5 (AAL 5)

fwd_max_sdu_si ze_ i dent 140

fwd_max_sdu_si ze (xmit |P MU val ue)

bkw rmax_sdu_si ze i dent 129

bkw_max_sdu_si ze (recv IP MIU, O for disallowing return traffic)
sscs_type identifier 132

sscs_type 0 (null SSCS)

traffic_descriptor
fwd_peak _cell _rate 0 1 ident 132

fwd_peak_cell _rate 0_1 (l'ink rate)
bkw peak cell rate 0 1 ident 133
bkw peak cell rate 0_1 (l'ink rate)
traf f _mmgt _options_ident 191
fwd_frame_discard 1 (on)
bkw frane_di scard 1 (onif return traffic indicated)
spare 0
t aggi ng_bkw 1 (on)
taggi ng_fwd 1 (on if return traffic indicated)
best _effort_indication 190 (on)
m ni mum acceptabl e_traffic_descriptor
fwd_peak_cell _rate 0 1 ident 132
fwd _peak cell _rate 0 1 0
bkw peak cell rate 0 _1 ident 133
bkw peak cell rate 0 1 0
bb_bearer_capability /* a coding for specifying UBR |like service */
spare 0
bearer _cl ass 16 ( BCOC- X)
spare 0
atmtransfer _capability 10 (nrt-vbr)
susceptibility _to_clipping 0 (not susceptible to clipping)
spare 0
user _pl ane_confi guration 0 (poi nt _to_point)
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bb_| ow_ | ayer _i nformati on
layer 2 id
user _i nformati on_| ayer

gos_par anet er
gos_class_fwd
gos_cl ass_bkw

cal |l ed_party_number
type_of nunber
addr _pl an_i dent
number

cal ling_party_number
type_of _nunber
addr _pl an_i dent
presentation_indic

2

12 (lan_llc - 1SO 8802/ 2)

0 (class 0)

0 (class 0)
(international nunber / unknown)
(I SDN / ATM Endsyst em Addr ess)
(E. 164 / ATM Endsyst em Addr ess)

(international nunber / unknown)

(I SDN / ATM Endsyst em Addr ess)
(presentation all owed)

0

(user _provided verified and passed)
(E. 164 / ATM Endsyst em Addr ess)

Fi gure 1.

Sanpl e contents of SETUP nessage

spare

screening_indic

nunber
e e e e e e e e e e e e e e e e e —— - -
Maher
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Appendi x B. ABR and VBR Signaling Guidelines for I P Routers

VWhen ATMis used to interconnect routers that are supporting a best
effort service, the ATM connection typically carries an aggregation
of IP flows, e.g., all best effort IP traffic between a pair of
routers. Wth the efforts undertaken by ATMto be nore "packet
friendly" (e.g., franme discard), it is useful to exanm ne ways that a
VC can provide service conparable to or better than that of a

dedi cated or leased "link" in ternms of perfornmance and packet | o0ss.

For ATM connections used to interconnect routers, a non-zero
bandwi dt h reservation may be required to achieve consistently
adequat e performance for the aggregate set of flows. The support of
bandwi dth conm tmments for an ATM connection carrying IP traffic hel ps
to assure that a certain fraction of each link’s capacity is reserved
for the total IP traffic between the routers. Reserving bandw dth
for the aggregation of best-effort traffic between a pair of routers
i s anal ogous to provisioning a particular |ink bandwi dth between the
routers. There are at |east 3 service classes defined in the ATM
Traf fi c Managenent specification that provide varying degrees of
capability that are suitable for interconnecting IP routers: UBR, ABR
and VBR non-real -tine. Although the use of bhest-effort service (UBR)
at the ATM Il ayer is the nost straightforward and unconplicated, it

| acks the capability to enforce bandw dth commit ments.

Note that we are talking of providing a "virtual |ink" between

routers, for the aggregate traffic. The provisioning is for the
aggregate. It is therefore distinct fromthe per-flow bandwi dth
reservations that mght be appropriate for Integrated Services.

Even best-effort |IP flows, when supported on an aggregate basis, have
some broad service goals. The primary one is that of keeping packet

| oss rate reasonably small. A service class that strives to achieve
this, keeping in mnd the tradeoff between conplexity and adequate
service, is desirable. It has been recommended in this meno that UBR
be the default service for this. UBRwith (some form of) packet

di scard has the desirabl e goal of being sinple in function, and it
appears that vendors will be supporting it. However, when avail abl e,
it may be quite worthwhile to consider ABR and VBR non-real -tine
service cl asses

Because AAL5 frames with missing cells are discarded by the receiver,
ATM bandwi dth conmitnents are nost useful if supported in the form of
a conmitted rate of cell delivery in conplete, non-errored AAL5
franmes delivered to the receiver. In addition, it is desirable for
the ATM connection to deliver additional conplete frames, beyond this
conmm tnent, on a best-effort basis.
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These characteristics can be achi eved t hrough the ABR service
category through the use of a Mnimum Cell Rate, if the ABR service
is supported by the ATM endpoints and if efficient frane discard is
supported at the ABR source. The mechanisns put in place for the ABR
service strive to keep loss quite low within the ATM net worKk.

The paraneters that should be specified by the end systemare (i) the
Peak Cell Rate (likely the link rate), (ii) the Mninum Cell Rate
(the conmtted rate), and (iii) the Cunul ative RM Fi xed Round-Trip
Time. The remmining paraneter values, if left unspecified by the
calling party, are selected by the network or are chosen fromthe
default values specified in the ATM Forum Traffi c Managenent

speci fication.

Paranmeters (i) and (ii) are contained in the mandatory Traffic
Descriptor |IE, whereas paraneter (iii) is contained in the mandatory
ABR Setup Paranmeters |E. Other paramenters in the ABR Setup
Paranmeters I|E may be onmitted. (Note that the third | E which pertains
to ABR signalling, the ABR Additional Paraneters |E is an optiona

| E and therefore need not be included.) Paraneter (iii) is dependent
on the hardware of the end system so that the default val ue
specified for that hardware should be used. In the absense of such a
default, a value of zero MAY be specified by the end system Entities
usi ng ABR connections for IP over ATM SHOULD take advant age of
paraneter negotiation by specifying Peak Cell Rate equal to the link
rate in the ATM Traffic Descriptor IE of the SETUP nessage. The val ue
selected for the Mnimum Cell Rate is inplenentation specific. Note
that the MCR al so MAY be negotiated if an MCR paraneter is included
by the end systemin the M ninmum Acceptable ATM Traffic Descri ptor

IE.  The use of MCR negotiation by the end systemis inplenmentation
specific. Also, note that Frane Discard MAY be requested for ABR
connections as well as for UBR connections. Although the ABR service
attenpts to minimze cell |loss, the use of Frane Discard may inprove
t hroughput when cell loss is not elimnated.

ATM recogni zes in addition to the service class (UBR, ABR, etc.), a
notion of a QoS class. The QoS class specifies the type of guarantee
requested of the network when the call is setup. This is distinct
fromthe service class requested for the connection, and the
specification of the traffic parameters (which specify what the
source’s traffic will look like). QS class 0 is the "sinplest", and
is called the Unspecified QoS class. In the context of ABR (and VBR
non-realtime below), we are only concerned with the QoS cl ass
provi di ng an assurance of acceptabl e | oss behavior for the
connecti on.
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The Unspecified QS Cass (QS Cass 0) MIST be requested for ABR
connections. In this context, QS Cass 0 corresponds to a network-
specific objective for the cell loss ratio. Networks in general are
expected to support a low Cell Loss Ratio for ABR sources that adjust
cell flowin response to control infornation.

The VBR-nrt service category provides an alternate neans of achieving
these characteristics. These characteristics may be obtained with
VBR-nrt connections for which (i) the VBR 3 confornmance definition is
used, (ii) a Sustainable Cell Rate (SCR) and Maxi num Burst Size
(MBS), and Peak Cell Rate (PCR) are specified, and (iii) both tagging
and frame discard are requested. A request for taggi ng indicates
that best-effort delivery is desired for traffic offered in excess of
the SCR and MBS. A request for frame discard indicates to the
network that the user desires allocations of commtted and excess
bandwi dth to translate into correspondi ng throughputs at the frane

| evel

As with UBR connections, entities using VBR-nrt connections for IP
over ATM shoul d take advantage of paraneter negotiation by specifying
PCR equal to the link rate in the ATM Traffic Descriptor |IE of the
SETUP nessage and PCR equal to SCR in the Mninmum Acceptable Traffic
descriptor. The selection of SCR, MBS, and CLR (cell loss ratio)
shoul d be inplenentation specific. However, for |IP over ATM an MBS
val ue of N*(Maxi mum MIU) i s RECOMMENDED, where N>=1 with a default of
2 and where Maxi mum MU is equal to 192 cells (consistent with an IP
MIU si ze of 9180 bytes [ RFC1626]).
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Appendi x C. Conbinations of Traffic Related Parameters

Thi s appendi x contains a copy of the five tables found in Annex 9 of
[ SI Z40] which show the all owabl e conbi nations of traffic and QS
related paraneters in a SIG 4.0 SETUP nessage.

UATM Servi v Oategoryl T R T )
| ontormanee laR 1 tore 1)) Gete sV Teten ]
| oearer Gepability | T o o |
B8 Bearer Qs | Al X W TR e TR X v
M Transter | T o B R R
| Capability (note 1)]| 7 | abs| or 6/ 5 | abs| or 6] 5 |
| “Traitie Deseripter | T o o |
| for a given dir. | | | |
| PR (aLPe0) | | | s 7
R (aoeyy ST e T e T |
s wes (ary T T T |
sk WS (apey | | | |
et Brot o o o |
| Teamine T R T R T T
Fame Deemrd T T T TR T TGN T
s Gaeee T 7 S S S
et ey e e T e T |
| peakctopeak v | e e T e T |
Ty rT o o e T e T |
AR (AT T o o |
T e s +
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| ATM Servi ce Cat egory| Real Time VBR |

| Bearer Capability | | | |
R EEEEEE |- |- |- |

| BB Bearer O ass | C| X | vw]|] C| X | VW] C| X | VP|
M Transter | It R Bt Rt R
| Capability | 19 | 9] or 99 9] 9| or 9 9|
| “Traitie Deseripter | T o o |
| for a given dir. | | | |
| PR (aLPe0) | | | |
R (aoeyy ST e T e T |
sk s tameoy T e T e T |
sk s (amey | s T | | |
et Brot o o o |
| Teamine T R T R T T
Fame Deemrd T T T TR T TGN T
g I I
et eyt ol e T e T |
| peakctopeak v | e e T e T |
Ty rT o o e T e T |
AR (AT T o o |
T e s +
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| ATM Servi ce Cat egory| Real Time VBR |

I
| BB Bearer O ass | X | X | X | Cor VPY

| ATM Transfer | | | | |
| Capability | 1lor 9 | 1lor 9 | lor9| 9

| Traffic Descriptor | | I |
| for agivendir. | | | |

| Taggi ng | Y/ N | N | N |
Fame Deemrd T T T TR T TGN T
e R
et eyt ol e T e T |
| peakctopeak v | e e T e T |
ARl T e T e T e T |
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| ATM Servi ce Cat egory| Non- Real Time VBR |

| Bearer Capability | | | |
R EEEEEE |- |- |- |
| BB Bearer O ass | C| X | VP |C| X | VPIC| X | VP
|- |- R B e e B |-~

| ATM Transfer | | |abs,0,2,|abs| |abs,D0,2,|abs|
| Capability | 11 |abl] 8,10 |10 |ab] 8,10 |10 |
| “Traitie Deseripter | T o o |
| for a given dir. | | | |
PR (a0 . . . |
R (aoeyy ST e T e T |
sk s tameoy T e T e T |
b | | |
et Brot o o o |
I Taggi ng I N I N I Y I
Fame Deemrd T T T TR T TGN T
g I I
it eyl rete m ) Tiete sV T ete ]
| peak-topeak av | T | | |
Ty rT o o e T e T |
AR (AT T o o |
T e s +
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| ATM Servi ce Cat egory| Non- Real Time VBR |

I I
| BB Bearer O ass | c | X | c | X ]1C| X | VP

|- |- |- |- |- o]
| ATM Transfer | | abs, 0, 2| | abs, 0, 2| |abs,0,2,]|abs|
| Capability | abs | 8 or 10| | 8 or 10| ab] 8 or10 |10 |

| Traffic Descriptor | | I |
| for agivendir. | | | |

|
| SCR MBS (CLP=0+1) | | | s |

|- |- |- |- |
| Frame Discard | Y/'N | Y/'N | Y/'N |
| -m e [EEREEEEEREEEEES [EEREEEEEREEEEES [EEREEEEEREEEEES |
| QoS d asses | * | * | * |
|- |- |- |- |
| Transit Delay(nt.2)]| (note 3) | (note 3) | (note 3) |
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e e N s +
| ATM Servi ce Cat egory| ABR | UBR |
| ontormanee R ey T T Ry T
| oearer Gepability | T o o |
B8 Bemrer Qass |l X wlElTTX T UWElTTTX T W
M Transter | | labe 0.2 | abel | abe. 0. 2. | abs
| Capability | 12 |abl] 8,10 |10 |ab] 8,10 |10 |
| “Traitie Deseripter | T o o |
| for a given dir. | | | |
| POR (cLP-0) | | | |
R (aoeyy ST e T e T |
sk s tameoy T e T e T |
b | | |
Prearaa T Thete s )T o |
| Best Brort o s tete s s meie s ]
} Taggi ng } N } N } N }
Rame Dseard 1 wn T T T T T T N T
o8 Gavees oo o T oo o T oo o T |
ransit peayin.zy| T | | |
ek topenk o | T o o |
R (@0 - | | |
AR Ay T | | |
N .. +
ab, abs = absent.
YN = either "Yes" or "No" is allowed.
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O = Optional. May be specified using:

- an additional QoS paraneter encoded i the Extended QoS
paraneters information el ement or the end-to-end transit
i nformati on el enent; or,

- objectives inplied fromthe QS class If an Extended
Q@S Parameters IE is not present in the nmessage, then any
val ue of this paranmeter is acceptable. If neither the
paraneter nor the Extended QoS Paraneters |E is present,
then the objective for this paraneter is deternined from
the QS class in the QS Paraneter |E.

S = Specifi ed.

(bl ank) = Unspecifi ed.

*

al | oned QS class values are a network option. Class 0 is
always for alignment with I TUT.

(note 5).

(note 11).

Note 1 - Values 0,1,2,4,6, and 8 are not used on transm ssion
but shall be understood on reception.

Note 2 - Maximum end-2-end transit delay objectives may only be
specified for the forward direction.

Note 3 - Maximum end-2-end transit delay objectives may be
specified for the ATM Servi ce Category of Non-real
Time VBR for reasons of backward conpatibility with
| T T Recommendat i ons.

Note 4 - Included for reasons of backward compatibility with
UNI 3.1and | TU-T Recommendations. Wth these
conformance definitions, the CLR conmitnment is only
for the CLP=0 traffic stream

Note 5 - Included to allow switched virtual paths to use the
UNI 3.1 conformance definitions.

Note 6 - Optional in the user-to-network direction. Specified
in the network-to-user direction.
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Thi s combi nation should be treated as if the received
PCR (CLP=0) paraneter were a SCR (CLP=0) paraneter and
a MBS (CLP=0) paraneter with a value of 1.

Thi s combi nation should be treated as if an additiona
SCR (CLP=0) paraneter were received with the sane

val ue as a PCR (CLP=0+1) paraneter and a MBS (CLP=0)
paraneter with a value of 1

The best effort parameter applies to both the forward
and backward directions.

Thi s conbi nation should only be used when the CLR
comm tnent on CLP=0+1 is required versus CLR
commitnment on CLP=0 traffic, since these conbinations
are not supported by UNI 3.0/3.1 nor ITUT Q 2931

In this table the CLR commitnent is shown as two

entries to indicated explicitly whether the CLR
commitnent is for the CLP=0 or the CLP=0+1 cells.
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Ful I Copyright Statenent
Copyright (C) The Internet Society (1998). All R ghts Reserved.

Thi s docunent and translations of it may be copied and furnished to
others, and derivative works that comment on or otherwi se explain it
or assist in its inplenentation my 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
included 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 zations, 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 | 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 | 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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