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Abst r act

Thi s docunent defines a nunmber of Quality of Service (Q0S) paraneters
that can be reused for conveying QS information within D aneter.

The defined QoS information includes data traffic parameters for
describing a token bucket filter, a bandw dth paraneter, and a per-
hop behavi or cl ass object.

Status of This Meno

This docunent specifies an Internet standards track protocol for the
Internet conmmunity, and requests discussion and suggestions for

i mprovenents. Please refer to the current edition of the "Internet
O ficial Protocol Standards" (STD 1) for the standardi zati on state
and status of this protocol. Distribution of this neno is unlimted.

Copyright Notice

Copyright (c) 2009 | ETF Trust and the persons identified as the
docunment authors. All rights reserved.

This docunent is subject to BCP 78 and the I ETF Trust’s Lega
Provisions Relating to | ETF Docunents in effect on the date of
publication of this docunent (http://trustee.ietf.org/license-info).
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent.
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1. Introduction

Thi s docunment defines a nunmber of Quality of Service (Q0S) paraneters
that can be reused for conveying QS information within the Dianeter
protocol [RFC3588]. The current set of QS paraneters defined in
this docunent are a core subset determined to be useful for a w de
range of applications. Additional paraneters may be defined in
future docunents as the need arises and are for future study. The
paraneters are defined as D anmeter-encoded Attribute Value Pairs
(AVPs), which are described using a nodified version of the Augnented
Backus- Naur Form (ABNF), see [RFC3588]. The data types are also
taken from [ RFC3588] .

The traffic nodel (TMOD) AVPs are containers consisting of four AVPs
and provide a way to describe the traffic source.

o token rate (r)
0 bucket depth (b)

o peak traffic rate (p)
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o0 mninmmpoliced unit (n
0 maxi nrum packet size (M

The encodi ng of the <TMOD- 1> and the <TMOD-2> AVPs can be found in
Sections 3.1 and 3.2. The semantics of these two AVPs are described
in Section 3.1 of [RFC2210] and in Section 3.6 of [RFC2215].

The <TMOD-2> AVP is, for exanple, needed by sone DiffServ
applications.

It is typically assuned that DiffServ expedited forwarding (EF)
traffic is shaped at the ingress by a single-rate token bucket.
Therefore, a single TMOD paraneter is sufficient to signa
DiffServ EF traffic. However, for D ffServ assured forwarding
(AF) traffic, two sets of token bucket paranmeters are needed: one
t oken bucket for the average traffic and one token bucket for the
burst traffic. [RFC2697] defines a Single Rate Three Col or Marker
(srTCM, which neters a traffic streamand marks its packets

according to three traffic paraneters -- Conmitted | nfornation
Rate (CIR), Committed Burst Size (CBS), and Excess Burst Size
(EBS) -- to be either green, yellow, or red. A packet is marked

green if it does not exceed the CBS, yellowif it does exceed the
CBS but not the EBS, and red otherw se. [RFC2697] defines
specific procedures using two token buckets that run at the same
rate. Therefore, two TMOD AVPs are sufficient to distinguish
anong three levels of drop precedence. An exanple is also
described in the appendi x of [RFC2597].

Resource reservations nmight refer to a packet processor with a
particular DiffServ per-hop behavior (PHB) (using the <PHB-CO ass>
AVP). A generic description of the DiffServ architecture can be
found in [RFC2475], and the Differentiated Services Field is
described in Section 3 of [RFC2474]. Updated term nol ogy can be
found in [RFC3260]. Standardi zed per-hop behavior is, for exanple,
described in [ RFC2597] ("Assured Forwarding PHB G oup”) and in

[ RFC3246] ("An Expedited Forwardi ng PHB").

The above-nentioned paraneters are intended to support basic
integrated and differentiated services functionality in the network
Addi tional paraneters can be defined and standardized if required to
support specific services in the future.

2. Termninol ogy and Abbreviations
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "COPTIONAL" in this
docunent are to be interpreted as described in RFC2119 [ RFC2119].
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3. QoS Paraneter Encoding
3.1. TMOD-1 AVP

The TMOD-1 AVP is obtained from[RFC2210] and [ RFC2215]. The
structure of the AVP is as fol |l ows:

AVP Header: 495 >
Token- Rate }

Bucket - Dept h }

Peak- Traffic-Rate }

M ni num Pol i ced-Unit }
Maxi mum Packet - Si ze }

T™™MOD-1 ::=

e T e P

3.1.1. Token-Rate AVP

The Token-Rate AVP (AVP Code 496) is of type Fl oat 32.
3.1.2. Bucket-Depth AVP

The Bucket-Depth AVP (AVP Code 497) is of type Fl oat 32.
3.1.3. Peak-Traffic-Rate AVP

The Peak-Traffic-Rate AVP (AVP Code 498) is of type Fl oat32.
3.1.4. MninmmPoliced-Unit AVP

The M ni num Pol i ced-Unit AVP (AVP Code 499) is of type Unsigned32.
3.1.5. Maxi num Packet - Si ze AVP

The Maxi mum Packet-Size AVP (AVP Code 500) is of type Unsigned32.
3.2. TMOD-2 AVP

A description of the semantics of the paraneter values can be found
in [RFC2215]. The coding for the TMOD-2 AVP is as follows:

AVP Header: 501 >
Token- Rate }

Bucket - Depth }
Peak-Traffic-Rate }

M ni mum Pol i ced- Unit }
Maxi num Packet - Si ze }

T™™MOD-2 ::=

e e e P R
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3.3. Bandwi dth AVP

The Bandwi dth AVP (AVP Code 502) is of type Float32 and is neasured
in octets of |IP datagrans per second. The Bandwi dth AVP represents a
sinmplified description of the following TMOD setting whereby the
token rate (r) = peak traffic rate (p), the bucket depth (b) = large,
and the mininumpoliced unit (n) = large when only bandw dth has to
be expressed.

3.4. PHB-O ass AVP
The PHB-d ass AVP (AVP Code 503) is of type Unsigned32.

A description of the semantics of the parameter val ues can be found
in [RFC3140]. The registries needed for usage with [ RFC3140] al ready
exi st and hence a new registry is not required for this purpose. The
encodi ng requires that three cases be differentiated. Al bits

i ndi cated as "reserved" MJST be set to zero (0).

3.4.1. Case 1: Single PHB

As prescribed in [RFC3140], the encoding for a single PHB is the
recommended Differentiated Services Code Point (DSCP) value for that
PHB, left-justified in the 16-bit field with bits 6 through 15 set to
zero.

0 1 2 3
01234567890123456789012345678901
e I S S T i < SU S S S S R S
| DSCP |[O0O0O0O0O0O0O0O0 O (Reserved) |
T S T T T T S S T o Sup s

3.4.2. Case 2: Set of PHBs

The encoding for a set of PHBs is the nunerically smallest of the set
of encodings for the various PHBs in the set, with bit 14 set to 1
(Thus, for the AFlx PHBs, the encoding is that of the AF1l PHB, with
bit 14 set to 1.)

0 1 2 3
01234567890123456789012345678901
B T S S e s e i s S i S S S S S S T S SR S S S i S S S

| DSCP |[O0OO0O0O0O0O0O0T10 (Reserved)
B Lt r s i i i o o T s ks S R S
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3.4.3. Case 3: Experinental or Local Use PHBs

PHBs may not be defined by standards actions i.e., experinmental or

| ocal use PHBs as allowed by [RFC2474]. In this case, an arbitrary
12-bit PHB identification code, assigned by the 1ANA is left-
justified in the 16-bit field. Bit 15 is set to 1, and bit 14 is
zero for a single PHB or 1 for a set of PHBs. Bits 12 and 13 are
zero.

Bits 12 and 13 are reserved either for expansion of the PHB
identification code or for other, future use.

In both cases, when a single PHBID is used to identify a set of PHBs
(i.e., bit 14 is set to 1), that set of PHBs MJST constitute a PHB
Scheduling Class (i.e., use of PHBs fromthe set MJUST NOT cause
intra-mcroflow traffic reordering when different PHBs fromthe set
are applied to traffic in the sane mcroflow). The set of AFlx PHBs
[ RFC2597] is an exanple of a PHB Scheduling Class. Sets of PHBs that
do not constitute a PHB Scheduling C ass can be identified by using
nore than one PHBI D.

0 1 2 3
01234567890123456789012345678901
B T S S e s e i s S i S S S S S S T S SR S S S i S S S

| PHD | D CODE |0 0O 1 O] (Reserved)
e o T i i o o O S e S ol o S S S s it SR R SR S

4. Extensibility

This docunent is designed with extensibility in nmnd, given that

di fferent organi zations and groups are used to defining their own
Quality of Service paranmeters. This docunment provides an initial QS
profile with a comon set of paraneters. ldeally, these paraneters
shoul d be used whenever possible, but there are cases where
addi ti onal parameters m ght be needed or where the paraneters
specified in this docunent are used with different semantics. In
that case, it is advisable to define a new QS profile that may
consi st of new paraneters in addition to parameters defined in this
docunment or an entirely different set of parameters. Finally, it is
al so possible to register a specific QoS profile that defines a
specific set of QoS values rather than paraneters that need to be
filled with values in order to be used.

To enable the definition of new QoS profiles, an 8-octet registry is
defined as a field that is represented by 4-octet vendor and 4-octet
specifier fields. The vendor field contains an Enterprise Nunber as
defined in [ RFC2578], taken fromthe values maintained in the | ANA

Enterprise Nunbers registry. |If the four octets of the vendor field
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are 0x00000000 (reserved value for I ANA), then the value in the
specifier field MUST be registered with | ANA (see Section 5.2). If
the vendor field is other than 0x00000000, the value of the specifier
field represents a vendor-specific value, where allocation is the
responsibility of the enterprise indicated in the vendor field.

5. | ANA Consi derati ons
5.1. AVP Codes
| ANA al l ocated AVP codes in the | ANA-controll ed nanmespace registry

specified in Section 11.1.1 of [RFC3588] for the follow ng AVPs t hat
are defined in this docunent.

o m o 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 oo +
| AVP Section |
| AVP Nane Code Defi ned Data Type |
o s s 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 oo +
| TMOD- 1 495 3.1 G ouped |
| Token- Rat e 496 3.1.1 Fl oat 32 |
| Bucket - Dept h 497 3.1.2 Fl oat 32 |
| Peak-Traffic-Rate 498 3.1.3 Fl oat 32 |
| M ni mum Pol i ced- Uni t 499 3.1.4 Unsi gned32 |
| Maxi mum Packet - Si ze 500 3.1.5 Unsi gned32 |
| TMOD- 2 501 3.2 G ouped |
| Bandwi dt h 502 3.3 Fl oat 32 |
| PHB- C ass 503 3.4 Unsi gned32 |
s +

5.2. QS Profile

The QoS profile refers to a 64-bit field that is represented by
4-octet vendor and 4-octet specifier fields. The vendor field
i ndi cates the type as either standards-specified or vendor-specific.
If the four octets of the vendor field are 0x00000000, then the val ue
is standards-specified and a registry will be created to naintain the
QS profile specifier values. The specifier field indicates the
actual QoS profile. Depending on the value requested, the action
needed to request a new val ue is:

0 to 511: Standards Action

512 to 32767: Specification Required

32768 to 4294967295: Reserved
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Standards action is required to add, depreciate, delete, or nodify
QS profile values in the range of 0-511, and a specification is
required to add, depreciate, delete, or nodify existing QS profile
val ues in the range of 512-32767.

| ANA created such a registry and all ocated the value zero (0) for the
QS profile defined in this docunent.

Al'ternative vendor-specific QS profiles can be created and
identified with an Enterprise Nunber taken fromthe | ANA registry
created by [RFC2578] in the vendor field, combined with a vendor-
specific value in the specifier field. Allocation of the specifier
values is the responsibility of the vendor.

6. Security Considerations

Thi s docunment does not raise any security concerns as it only defines
QoS paraneters and does not yet describe how they are exchanged in an
Aut henti cation, Authorization, and Accounting (AAA) protocol.
Security considerations are described in docunents using this

speci fication.
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Appendi x A, ABNF Code Fragnent

Copyright (c) 2009 | ETF Trust and the persons identified as authors
of the code. Al rights reserved.

Redi stribution and use in source and binary forns, with or wthout
nodi fication, are permtted provided that the followi ng conditions
are net:

0 Redistributions of source code nust retain the above copyri ght
notice, this list of conditions and the follow ng disclainer.

0 Redistributions in binary formnust reproduce the above copyright
notice, this list of conditions and the follow ng disclaimer in
t he docunmentation and/or other materials provided with the
di stribution.

o0 Neither the nane of Internet Society, |IETF or |IETF Trust, nor the
nanes of specific contributors, nmay be used to endorse or pronote
products derived fromthis software wi thout specific prior witten
permi ssi on.

THI'S SOFTWARE | S PROVI DED BY THE COPYRI GHT HOLDERS AND CONTRI BUTORS

"AS IS AND ANY EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG, BUT NOT

LIMTED TO, THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR

A PARTI CULAR PURPCSE ARE DI SCLAI MED. | N NO EVENT SHALL THE COPYRI GHT

OMER OR CONTRI BUTORS BE LI ABLE FOR ANY DI RECT, | NDI RECT, | NCI DENTAL,

SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DAMAGES (|1 NCLUDI NG, BUT NOT

LIM TED TO, PROCUREMENT OF SUBSTI TUTE GOODS OR SERVI CES; LOSS OF USE,

DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOWEVER CAUSED AND ON ANY

THEORY OF LI ABILITY, WHETHER | N CONTRACT, STRICT LIABILITY, OR TORT

(1 NCLUDI NG NEGLI GENCE OR OTHERW SE) ARI SING | N ANY WAY OUT OF THE USE

OF TH S SOFTWARE, EVEN | F ADVI SED OF THE PGCSSI BI LI TY OF SUCH DAMAGE.
TMOD-1 ::= < AVP Header: 495 >

Token- Rate }

Bucket - Depth }

Peak-Traffic-Rate }

M ni mum Pol i ced-Unit }

Maxi mum Packet - Si ze }

el Tt P N,

TMOD- 2 AVP Header: 501 >
Token- Rate }

Bucket - Dept h }

Peak- Traffic-Rate }

M ni mum Pol i ced-Unit }

Maxi num Packet - Si ze }

el e Y T
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