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INFORMATION TECHNOLOGY -
UPNP DEVICE ARCHITECTURE -

Part 17-11: Quality of Service Device Control Protocol -
Level 3 — Quality of Service Manager Service

FOREWORD

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participat
the development of International Standards. Their preparation is entrusted to technical committees; any.JSO
IEC member body interested in the subject dealt with may participate in this preparatory work. Intérnatid

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JT
Draft International Standards adopted by the joint technical committee are circulated to national bodies for vot
Publication as an International Standard requires approval by at least 75 % of the natiorial bodies casting a vo

The formal decisions or agreements of IEC and ISO on technical matters express) as nearly as possible,
international consensus of opinion on the relevant subjects since each technjcal eommittee has representa
from all interested IEC and ISO member bodies.

IEC, ISO and ISO/IEC publications have the form of recommendations™for international use and are accep
by IEC and ISO member bodies in that sense. While all reasonable”efforts are made to ensure that
technical content of IEC, ISO and ISO/IEC publications is accurate\JEC or ISO cannot be held responsible
the way in which they are used or for any misinterpretation by any‘end user.

In order to promote international uniformity, IEC and IS@~member bodies undertake to apply IEC, ISO

ISO/IEC publications transparently to the maximum extefit ‘possible in their national and regional publicatig
Any divergence between any ISO/IEC publication andsthe corresponding national or regional publica
should be clearly indicated in the latter.

ISO and IEC provide no marking procedure tq jndicate their approval and cannot be rendered responsible
any equipment declared to be in conformity withvan ISO/IEC publication.

All users should ensure that they have thé’jatest edition of this publication.

No liability shall attach to IEC or ISQ or its directors, employees, servants or agents including individual exp
and members of their technical,_committees and IEC or ISO member bodies for any personal injury, prop
damage or other damage of any npature whatsoever, whether direct or indirect, or for costs (including legal fg
and expenses arising out of the‘publication of, use of, or reliance upon, this ISO/IEC publication or any other |
ISO or ISO/IEC publications:

Attention is drawn to“the normative references cited in this publication. Use of the referenced publication
indispensable for_the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subjed
patent rightS) ISO and IEC shall not be held responsible for identifying any or all such patent rights.

ernational Standard ISO/IEC 29341-17-11 was prepared by UPnP Forum Steer
mmittee!, was adopted, under the fast track procedure, by subcommittee 1}

In

governmental and non-governmental organizations liaising with ISO and IEC also participate in this preparatiof.
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The list of all currently available parts of the ISO/IEC 29341 series, under the general title
Information technology — UPnP device architecture, can be found on the IEC web site.

This International Standard has been approved by vote of the member bodies, and the voting
results may be obtained from the address given on the second title page.

1

UPnP Forum Steering committee, UPnP Forum, 3855 SW 153" Drive, Beaverton, Oregon 97006 USA. See also

“Introduction”.
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1 Overview and Scope
This service definition is compliant with the UPnP Device Architecture version 1.0.

This service-type enables modeling of ‘Quality of Service Manager’ function capabilities.
QosManager functionality is the combination of QosManager service and control point
functionality that discovers and controls QosDevice and QosPolicyHolder services running on
the network. The QosManager function is responsible for requesting, updating, releasing and
in general controlling the Quality of Service assigned by networking devices to various traffic
streams. The QosManager service is invoked from an UPnP Control Point to perform jhe

functions related to setting up QoS2 for that traffic stream. Once the network is configuied
wilh respect to the QoS for the upcoming traffic stream, the QosManager servicewill hgnd
bafrk control to the Control Point. This service provides a mechanism for a ControhPoint to}

e [ Be agnostic of the QoS capabilities and associated details about the varigus QoS Devides
on the network at the expense of potential network inefficiency.

o [ Abstract the tasks of setting up, modifying and revoking the QoS @assSociated with every
traffic stream

e | QosManager:3 defines new capabilities to set up Parameterized QoS. Control Points may
now request reservations for specific resources for thelexclusive use of individpal
streams. Successful resource reservation ensures that streams will always have the
bandwidth and other resources to transport time critical-data.

e [ QosManager:3 defines a method for Control Poinis*to request preemption of existing
reservations on the UPnP-QoS network if necessafy to admit a new stream.

e | QosManager:3 supports a mechanism for providing a list of blocking streams to a Confrol
Point so that it can handle preemption on itssown, if desired.

A PosManager is a dual-role entity that exposes a QosManager Service to the Control Pdint
wHile acting as a Control Point for the“QosPolicyHolder Service and QosDevice Serviges
rumpning on the network. This document'describes the components of the UPnP QosManager
Service and the QoS Manager. The-QoS Manager provides the Control Point functiona|ity
that discovers and controls QosBevice Services and the QosPolicyHolder Services running
on|the network. Additional infarmation concerning the QoS Manager may be found in:

e | UPnP QoS Architecture document [QoS Architecture]
e | UPnP QosDevice_Service Definition Document [QOS DEVICE]
e | UPnP QosPolicyHolder Service Definition Document [POLICY HOLDER]

1.1 References'& Terms
1.1.1 References

Urlless explicitly stated otherwise herein, implementation of the mandatory provisions of gny
standard referenced hy this specification shall bhe mandatory for compliance with this
specification. This clause lists the normative references used in this document and includes
the tag inside square brackets that is used for each sub reference:

1.1.1.1 Normative References

[XML] — Extensible Markup Language (XML) 1.0 (Second Edition), T. Bray, J.Paoli, C. M.
Sperberg McQueen, E Maler, eds. W3C Recommendations, 6 October 2000.

[DEVICE] - UPnP Device Architecture, version 1.0, UPnP Forum, July 20, 2006.
Available at: http://upnp.org/specs/arch/UPnP-arch-DeviceArchitecture-v1.0-20060720.pdf

2 Quality of Service
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Latest version available at: http://upnp.org/specs/arch/UPnP-arch-DeviceArchitecture-
v1.0.pdf

[POLICY HOLDER] - UPNnP QosPolicyHolder:3 Service Document.
Available at: http://www.upnp.org/specs/qos/UPnP-qos-QosPolicyHolder-v3-Service-
20081130.pdf

Latest version available at: http://www.upnp.org/specs/qos/UPnP-qos-QosPolicyHolder-v3-
Service.pdf

[QOS DEVICE] — UkPnP QosDevice:3 Service Document.
Available at: http://www.upnp.org/specs/qos/UPnP-qos-QosDevice-v3-Service-20081130.pdf
Latest version available at: http://www.upnp.org/specs/qos/UPnP-qos-QosDeyvice-y3-
Service.pdf

[QPA:3] - UPnP QosDevice:3 Underlying Technology Interface » "Addendyim
Aviailable at: http://www.upnp.org/specs/qos/UPnP-qos-QosDevice-v3-Addendum-
20P81130.pdf
Lafest version available at: http://www.upnp.org/specs/qos/UPnP<gos-QosDevice-y3-
Addendum.pdf

[IANA Portnumbers] - Port Numbers, IANA, Available at:
http://www.iana.org/assignments/port-numbers

[IANA Protocols] - Assigned Internet Protocol Numbers, IANA,
Aviilable at: http://www.iana.org/assignments/protocel-numbers

[RFC 2141] - URN Syntax, R. Moats, May 1997, Available at:
http://www.ietf.org/rfc/rfc2141.txt

[RFC 2211] —Specification of the Controlled-Load Network Element Service, J. Wroclawgki,
September 1997. Available at: http://www.ietf.org/rfc/rfc2211.txt

[RFC 2212] — Specification of Guaranteed Quality of Service, S. Shenker et al., September
19P7. Available at: http://www,jetf.org/rfc/rfc2212.txt

[RFC 3339] - Date and Time on the Internet: Timestamps, G. Klyne, July 2002.
Avjailable at: http://www.ietf.org/rfc/rfc3339.txt

[RFC 3927] — Dynamic Configuration of IPv4 Link-Local Addresses, Internet Engineering
Task Force, S«.Cheshire et al., March 2005. Available at: http://www.ietf.org/rfc/rfc3927.txt

[RFC 39861 —Uniform Resource ldentifiers (URI): Generic Syntax, T. Berners-Lee et al.,
Japuary 2005. Available at: ftp://ftp.rfc-editor.org/in-notes/rfc3986.txt

1.1.1.2 Informative References

This clause lists the informative references used in this document and includes the tag inside
square brackets that is used for each sub reference:

[CDS:2] - UPnP AV ContentDirectory Service Definition document version 2.0.
Available at: http://www.upnp.org/specs/av/UPnP-av-ContentDirectory-v2-Service.pdf
Latest version available at: http://www.upnp.org/specs/av/UPnP-av-ContentDirectory-v2-
Service-20060531.pdf

[I[EEE 802.3-2002] — IEEE Std 802.3, 2000 Edition, Part 3: Carrier sense multiple access with
collision detection (CSMA/CD) access method and physical layer specifications, LAN MAN
Standards Committee of the IEEE Computer Society, 2000.
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[[EEE 802.1D] — IEEE Std 802.1D - 2004, Media Access Control (MAC) Bridges, IEEE
Computer Society, 2004.

[QoS Architecture] - UPNnP QoS Architecture V3.0 Available at:
http://www.upnp.org/specs/qos/UPnP-qos-Architecture-v3-20081130.pdf
Latest version available at: http://www.upnp.org/specs/qos/UPnP-qos-Architecture-v3.pdf

[HPAV] — HomePlug AV Specfication v1.1, HomePlug Power Alliance, 2007.

PACK a acketCable Specification Multimedia Specification,
,[Available at: http://www.packetcable.com/downloads/specs/PKT-SP-MM-103-051221.pdf
[RFC 1363] - A Proposed Flow Specification, C. Partridge, September 1992,
Avjailable at: http://www.ietf.org/rfc/rfc1363.txt
1.1.2 Terms and Abbreviations
1.1.2.1 Abbreviations
Table 1-1 — Abbreviations
Abbreviation Description
AV Audio/Video
CP) Control Point
DCpP Device Control Protocol
DSECP Differentiated Services,Code Point
IANA Internet Assigned Numbers Authority
IEHE Institute of Electrical and Electronics Engineers, Inc.
IET|F Internet Engiheering Task Force
IGL Internet Gateway Device
P Interfiét Protocol
LAN Local Area Network
MAC Medium Access Control
PVR Personal Video Recorder
QD QosDevice Service
QM QosManager Service
Qop Quality of Service
QPH QosPolicyHolder Service
SRP Stream Reservation Protocol
STA Station
STB Settop Box
TSPEC Traffic Specification
WMM Wireless Multi Media
WMM-SA Wireless Multi Media Scheduled Access
XML eXtensible Markup Language
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1.1.2.2 Terms

1.1.2.2.1 Admission Control

Admission control is the overall procedure that consists of

Th

1.1.2.2.2 Admission Mechanism

Admission mechanism is the implementation of the resource mapagement scheme of
QgsDevice Service. The QosDevice Service abstracts the properties of a pal’tiCL1|aI’
teg¢hnology and the UPnP-QoS interface provides access to the Admission Mechanism via

de

stack, although it frequently uses L2 signaling.

1.1.2.2.3 Admission Policy

A
rul

Breaking down (by a QoS Manager) of the end-to-end requirements into per QoS segment

requirements;

Requesting the reservation of resources (at the QosDevice Service) and the process that

is carried out by a QosDevice Service to reserve those resources;

Applying the results from the QosPolicyHolder Service to determine the priority and./
importance of the stream and whether it should be admitted at the possible expense
other streams.

e overall result is a yes/no decision of whether the traffic stream can be supported.

fined actions. The resource management scheme may operate at any layer of the |

mission policy is the set of rules that is applied,/in an admission control procedure. T

1.1.2.2.4 AV Control Point

A
an

1.1.2.2.5 Best Effort

Best effort is a service of the Internet Protocol; i.e. it makes almost no guarantees abou
packet other than _attempting to transmit it. At the destination, the packet may arr

da

may be duplicated, or it may be dropped entirely. If reliability is needed, it is provided

up

Wi

with untagged packets is also called "Best Effort".

JPnP Control Point that is used in@n AV scenario and utilizes UPnP AV services is cal
AV Control Point.

Mmaged, it may be_out of order (compared to other packets sent between the same hosts

per level protocols transported using IP.

[th the-imtroduction of IEEE 802.1D priority tagging [I[EEE 802.1D] the priority associat

1.1.2.2.6 Blocked Segments

or
of

a

he
50

he

s are applied on the parameters from* the TrafficPolicy as supplied by the
QqsPolicyHolder Service and the Traffic Specification.

ed

[ a
ve
it
by

ed

A segment is called blocked for the setup of a new traffic stream, if the admission on the

se

gment failed due to insufficient resources somewhere in the segment.

1.1.2.2.7 Blocking Traffic Stream

An admitted traffic stream is called blocking with respect to a new traffic stream S, if it uses

ne

twork resources where the admission of S fails.
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1.1.2.2.7.1 Bridge

A device that interconnects two or more LANs that use the same Data Link layer protocols
above the MAC sublayer, but can use different MAC protocols.

1.1.2.2.8 Complex Type

A complex type is defined in the XML Schema Definition Language [XML] .

1.1.2.2.9 Container

A
ex

1.1

Dd

1.1

An

1.1

Th
de
of

an
ex
an
m4
DE

1.1

En
the

1.1

container is a UPnP-QoS construct that contains containers and/or fields. In XML it] i

bressed through elements of complex type.

.2.2.10 Device

device is a functional unit for a particular purpose. A device is not necessarily a UP
vice.

.2.2.11 Element

element is defined in the XML Schema Definition Language\fXML] .

.2.2.12 End-to-End Delay

ivery of the payload for sending by the application on the source device, and the deliv{
the payload to the destination device’s application. The time reference used at the sou
d destination is the same and is known at\the application layer. The End-to-End de
berienced by the packets of a stream is not constant and the delay will have a maxim

ximum End-to-End delay be less than or equal to an actual value it desires. See [Q
VICE] for more details.

.2.2.13 End-to-End Jitter

minimum of End-to-End’Delay.

.2.2.14 Existing_User

e End-to-End delay of an application payload is defined as the time difference between fhe

bry
ce
ay
m

d a minimum, for a period of observation."An application may, for example, require that the

DS

d-to-End Jitter is defined as the difference between the maximum of End-to-End Delay gnd

When pre-empting an existing traffic stream, the user(s) enjoying this stream is/are affect¢d.

In

1.1

A pre-emption discussion, this user is called the “Existing User”.

2,215 Field

AT

XML it is expressed through an element of simple type.

1.1.2.2.16 Hub

A device, with two or more physical ports, that forwards all traffic received on any individual
port to all other ports. This device is also referred to as a “repeater”. In a home network, a
hub connects networks segments of the same physical medium.

1.1.2.2.17 Interface

Th

e point of interconnection between a device and a network.
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1.1.2.2.18 Intermediate Device

An intermediate device is physically connected between the Source and Sink device traffic
stream. There may be zero or more intermediate device between the Source to Sink.

1.1.2.2.19 Internet Gateway Device (IGD)

Internet Gateway Device is a border device that physically connects the Home Network with a
Wide Area Network. This device performs routing. QoS mechanisms associated with routing
are not addressed by this architecture; the IGD may present a QosDevice Service on the

H

1.1

Th
EX|

1.1

1.1

Th

1.1

e

x

1.1

Qd

se

1.1

Nat [l
TTTCINCTWOTRT

.2.2.20 L2 Technology

amples include: IEEE 802.3, MOCA, HomePlug.

.2.2.21 Layer 2 Stream Id

Layer 2 construct to uniquely identify a traffic stream within a QoS‘segment.

.2.2.22 Lease Time

.2.2.23 Link

change. This is called a link segment in the terminology of [IEEE 802.3-2002] .

.2.2.24 Path

path is the physical course that :tfaffic stream will follow from source to sink. For UPr

pments. This is called a link inthe terminology of [IEEE 802.3-2002] .

.2.2.25 Path Determifation

th

1.

Th

path of a given {traffic stream.

.2.2.26 Packet Priority

e lease time is the finite duration for which the resources?are reserved for a traffic strean.

e term L2 Technology is short hand to refer to MAC / PHYs of various LAN technologiges.

link is an (optionally bidirectional) direct. connection between two devices for data

P-
S, a path must reside within "a single IP subnet, but a path may comprise multiple

th determination is.the process of determining the ordered set of QosDevice Service(s) |on

PacketPriority is a Layer 2 parameter that indicates the priority handling requested |by

t

1.1.2.2.27 Parameterized QoS

ve

to
er

Parameterized QoS refers to a general methodology for obtaining QoS. A contract is made
with the network using a set of parameters that define the application’s traffic requirements.

Th

e parameters typically include bandwidth and delay.

1.1.2.2.28 Policing

Policing is the process of ensuring that no more than the reserved resources are used.
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1.1.2.2.29 Policy

Policy is a set of rules that is applied for the allocation of resources.

1.1.2.2.30 Policy Management

Policy Management is a function that applies policies to traffic streams.

1.1.2.2.31 Preempted Traffic Stream

A preempted traffic stream 15 a btocking wraffic stream that has s reservation modified] or

dejeted by the QoS Manager.

1.1.2.2.32 Preemption
When an admission request fails due to the lack of resources, the QoS Manager may attempt

to [free resources necessary to allow the new traffic stream to reserve them. The process| of
taking resources from existing admitted traffic streams is called preemption.

1.1.2.2.33 Preemption Candidate

A [preemption candidate is a blocking traffic stream that has‘been selected for possib
préemption by the QoS Manager.

e

1.1.2.2.34 Preemption Style

A |preemption style is a UPnP-QoS defined méthod of how the QoS Manager selefts
préemption candidates.

1.1.2.2.35 Prioritized QoS

Prloritized QoS refer to a general methodology for providing QoS by differentiating traffic.
Megssages types are grouped by ordér of importance and assigned a priority. Message tyges
aspigned a higher priority are given-preferential access to the communications medium.

1.1.2.2.36 Quality of Service(QoS)

Thie term Quality of Service (abbreviated Qo0S) refers to a broad collection of networking
capabilities and technigues. The goal of QoS is to improve the user experience of a network’s
abjlity to deliver predictable results for sensitive applications such as audio, video, and vo|ce
applications. Elements of network performance within the scope of QoS often include
bapdwidth (threughput), latency (delay), and error rate. There are two broad classes of Q@S:
dafa reliability and temporal reliability. Each makes different demands on netwgrk
teg¢hnologies. This architecture is primarily concerned with delivering temporal reliability.

1.1.2¢2.37 QoS segment

A QoS segment is defined as a collection of interfaces of QosDevice services reporting the
same QosSegmentld (as defined in [QOS DEVICE] ), and the network resources (e.g., wires)
through which these interfaces are connected.

1.1.2.2.38 QoS Segment Delay

QoS Segment Delay represents one of the following: 1. The delay at the QosDevice including
the interfaces; or 2. The delay introduced by all or part of the QoS Segment between the
QosDevices including the interfaces. The sum of the QoS Segment Delay values for
QosDevices in the path on a QoS segment must be the total delay introduced on that QoS
segment. The QoS Segment Delay for a QosDevice service is technology and implementation
specific. Details on calculating the QoS Segment Delay can be found in the QosDevice
Service document and the technology specific addendum [QDA:3].
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1.1.2.2.39 QoS Segment Jitter

The QoS Segment Jitter is defined as the the difference between the maximum of QoS
Segment Delay and the minimum of QoS Segment Delay of the same QoS Segment.

1.1.2.2.40 Resource

In the context of Qo0S, a resource is anything managed in order to support a QoS function. A
distinction can be made between device resources and network resources.

1.1.2.2.41 Simple Type

A simple type is defined in the XML Schema Definition Language.

1.1.2.2.42 Sink Device

A Bink device is the receiving end of a traffic stream regardless of other . functions on the
deyice.

1.1.2.2.43 Source Device

A source device is the originating end of a traffic stream regardless of other functions on the
deyice.

1.1.2.2.44 Subnet

Subnet as defined in [RFC 3927] .

1.1.2.2.45 Switch

A pwitch is a device, with two or more similar or dissimilar physical ports, that sends traffic
reg¢eived on any individual port to the appropriate other port(s) based on layer 2 informatior].

1.1.2.2.46 Traffic Class

Thie Traffic Class indicates the kind of traffic in the traffic stream. The Traffic Class is used to
digtinguish, for example, @audio from video. The distinction is at the application layer and the
Traffic Class is mapped into the applicable layer 2 representations for the L2 Technoldgy
bepring the stream. Anjexample is the mapping in IEEE 802.1D, Annex G [IEEE 802.1D].

1.1.2.2.47 Traffic’Descriptor

Thle TraffieBéscriptor is the representation of a traffic stream for purposes of providing QgS.
It [s composed of a Trafficld and other pertinent information that must be provided by the
Cgntral Roint.

1.1.2.2.48 Traffic Identifier

A Traffic Identifier (Trafficld) is a set of information that uniquely identifies a data packet as
belonging to a traffic stream. This information is typically used by a packet classifier function
to associate a Traffic Specification’s QoS contract to the service provided to the Traffic
stream. Other technologies may refer to this as a Filter Spec (RFC2205) or Traffic Classifier
(IEEE 802.11e).

1.1.2.2.49 Traffic Specification (TSPEC)

A Traffic Specification (TSPEC) contains a set of parameters that define the characteristics of
the traffic stream. The TSPEC defines the resource requirements for carrying the traffic
stream.
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1.1.2.2.50 Traffic Stream

A Traffic Stream is a unidirectional flow of data. It originates at a source device and
terminates at a sink device.

1.1.2.2.51 UPnP Device

A UPnP Device is defined in the UPnP Device Architecture[DEVICE] .
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Service Modeling Definitions

2.1 ServiceType

Th

e following service type identifies a service that is compliant with this template:

urn:schemas-upnp-org:service:QosManager:3

2.2 State Variables

Rd

op,
de

2.2

UH
dal
for

An

by
en
XN

In
nal

ader Note: For first-time reader, it may be more insightful to read the theory
finitions.

.1 XML Fragments as UPnP Arguments

nP-QoS often uses XML Fragments as arguments in UPnP actions.cillhe containing UP
fa type is a string. This places restrictions on a string’s content; it,has to represent a w
med XML fragment (this includes a complete XML document).

XML fragment, in adherence to the UPnP V1.0 architecture\[DEVICE], MUST be escap

bedding it in a SOAP request / response message or.an event notification message. T
IL escaping rules are summarized:

The (<) character is encoded as (&lt;)

The (>) character is encoded as (&gt;)

The (&) character is encoded as (&ampj)

The (") character is encoded as (&quot;)

The (‘) character is encoded as (&apos;)

jnespaces.

of

erations first and then the action definitions before reading the stateCyvariabple

hP
|-

ed

using the normal XML rules, [XML] Clause 2.4 Chatacter Data and Markup, bef¢re

he

their XML fragments, implémentations MAY use an explicit reference to appropriate
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Table 2-1 — State Variables

Variable Name Req. Data Type Allowed Value b Default Eng.
or value b Units
Opt. &
A_ARG_TYPE_TrafficDescriptor R String (XML See 2.2.2 n/a n/a
fragment)
A_ARG_TYPE_TrafficHandle R String (XML See 2.2.3 n/a n/a
fragment)
A_ARG TYPE NumTrafficDescriptors R ui4 See2.2.4 n/a n/a
A_ARG_TYPE_NumPolicyHolders R ui4 See 2.2.5 n/a n/a
A_ARG_TYPE_ListOfTrafficDescriptors R String (XML See 2.2.6 nta n/a
fragment)
A_ARG_TYPE_QmCapabilities R String (XML See 2.2.7 n/a n/a
fragment)
A_ARG_TYPE_ExtendedTrafficQoslnfo O String (XML See 2.2.8 n/a n/a
fragment)
A_ARG_TYPE_ResultedQosType R ui4 See 2.2.9 n/a n/a

a R = Required, O = Optional, X = Non-standard

b alues listed in this column are required. To specify standard optional values or to delegate assignment of vdlues to the
endor, you MUST reference a specific instance of an appropriate table ‘below.

2.2.2 A_ARG_TYPE_TrafficDescriptor

The A_ARG TYPE TrafficDescriptor state variablescontains information about a particular
tralffic stream.

2.2.2.1 XML Schema Definition

This is a string containing an XML fragment. It contains information describing a traffic
depcriptor. The XML fragment in this;argument MUST validate against the XML schema for
Trjaf fi cDescri ptor in the XML namespgce
"hitp://www.upnp.org/schemas/TrafficDescriptorvl.xsd” which is located at
"hitp://lwww.upnp.org/schemas/qos/TrafficDescriptor-v3.xsd".

2.2.2.2 Description of fields in the TrafficDescriptor structure

2.2.2.2.1 TrafficHandle

This is an tOPTIONAL field in the TrafficDescriptor and is not related |to
A JARG_TYPE\TrafficHandle. TrafficHandle is a unique identifier associated with a particular
ingtance of TrafficDescriptor; i.e. a particular traffic stream. It is a unique string generated|by
the QosManager Service and provided to the Control Point in response to the
ONM:RequestTrafficQos() or QOM:RequestExtendedTrafficQos() action. The QoS Manager myst
engure’ that the generated Traffic Handle string is unique for all Traffic Descriptors on the
network. In all subsequent communication between the Control Point and the QosManager
Service, TrafficHandle is used to uniquely reference a particular traffic stream.

2.2.2.2.2 Trafficld

This is a MANDATORY structure. Trafficld contains information about identifying/classifying
packets that belong to that particular traffic stream. It consists of an XML structure consisting
of: SourceAddress, DestinationAddress, SourcePort, DestinationPort, and IpProtocol. The
embedded v3Trafficld further contains SourceUuid and DestinationUuid.

2.2.2.2.2.1 SourceAddress

This is an OPTIONAL or MANDATORY field depending on the action. The SourceAddress
identifies the source of the traffic stream. A value of 0.0.0.0 represents a ‘Don’t Care’ i.e., the
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condition where a Control Point wants to set up QoS for all traffic streams irrespective of the
SourceAddress.

2.2.2.2.2.2 DestinationAddress

This is an OPTIONAL or MANDATORY field depending on the action. The
DestinationAddress identifies the destination of the traffic stream. A value of 0.0.0.0
represents a ‘Don’'t Care’ i.e., the condition where a Control Point wants to set up QoS for all
traffic streams irrespective of the DestinationAddress.

2.2.2.2.2.3 SourcePort

This is an OPTIONAL or MANDATORY field depending on the action. The SpurcePort
identifies the port of the source of the traffic stream. A value of O represents a ‘Don’t Cafre’
i.e}], the condition where a Control Point wants to set up QoS for all traffic streams
irréspective of the SourcePort.

2.2.2.2.2.4 DestinationPort

Thiis is an OPTIONAL or MANDATORY field depending on the'action. The SourcePlort
idgntifes the port of the destination of the traffic stream. A valle)of 0 represents a ‘Dgn’t
Cdre’ i.e., the condition where a Control Point wants to set\wp/QoS for all traffic streams
irrgspective of the DestinationPort.

2.2.2.2.2.5 IpProtocol

Thiis is an OPTIONAL or MANDATORY field depending on the action. The value of IpProtofol
is pn IANA assigned IP protocol number from 0-255 (for more information: [IANA Protocol$]).
A value of O represents a ‘Don’t Care’ i.e., the,condition where a Control Point wants to get
up| QoS for all traffic streams irrespective of the IpProtocol.

J

2.2.2.2.2.6 v2Trafficld

Thiis is an OPTIONAL structure. It MAY contain a v3Trafficld structure.

2.2.2.2.2.6.1 v3Trafficld

This is an OPTIONAL. stfucture under the Trafficld structure. The v3Trafficld structiire
cophtains two fields.SeUlrceUuid and DestinationUuid.

2.2.2.2.2.6.1.1 (SeturceUuid

Thiis is anOPTIONAL field. The SourceUuid field contains the UDN of the UPnP Device| at
the source:

YUID = (* The UDN of the device including the prefix “uuid:"[
Refer to Clause 2.1 of [DEVICE] *)

Example:

uuid:2facl1234-31f8-11b4-a222-08002b34c003

2.2.2.2.2.6.1.2 DestinationUuid

This is an OPTIONAL field. The DestinationUuid field contains the UDN of the UPnP Device
at the destination.

uuiD ::= (* The UDN of the device including the prefix “uuid:".
Refer to Clause 2.1 of [DEVICE] *)

Example:
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uuid:1facl1234-31f8-11b4-a222-08002b34c002

2.2.2.2.3 AvailableOrderedTspeclList

This is a MANDATORY structure. AvailableOrderedTspecList contains one or more Tspec
components. Their value of Tspeclindex reflects the order of preference. The values
Tspecindex MUST be unique within an AvailableOrderedTspecList. TSPECs with smaller

Tspecindex values are more preferred.

numbers. The order of Tspec structures in the AvailableOrderedTspeclList is not relevant.

2.7

Th
de

In
Mé
co
Th
th

Th

2.2.5.1 1spec

s is a MANDATORY structure._Tspec contains a TSPEC (TrafficSpecification) whigh i
Scription of the QoS Requirements.

of

Tspeclndex values need not be consecutive

a

@ UPNnP-AV scenario, this information is extracted from the ContentDirectory\Service of the

UPnP-AV Control Point uses CDS:Browse() and/or CDS:Search()action3 calls to acq
Tspec structure(s) associated with the content.

e XML structure contains the following elements:

particular Tspec. The value of Tspeclndex indicates preference (as defined by
application or the end user). A Tspec with a smallerindex is more preferred compared
a Tspec with a larger index.

AvTransportUri: This is an OPTIONAL field:Jdt is a string that contains the URI associat
with the UPnP-AV content item for which QoS is being requested.

AvTransportinstanceld: This is an OPTIONAL field. It is an integer representing
unigue InstancelD associated with.the UPnP AVTransport Service associated with
content item for which QoS is beigg requested.

TrafficClass: This is an OPTIONAL field. It contains the traffic class associated with
traffic stream. This is an enumerated variable that can be assigned to one of the follow
list of values:

e NetworkControl

e StreamingCentrol

e Voice
e AV

e Data
o (Audio

Tspeclindex: This is a MANDATORY field. It is a unique numerical index associated witT a
h

diaServer Device. In the ContentDirectory Service, Tspec is represented either as a stripg,
ntaining an escaped XML structure, or as an URI pointing to the escaped XML structuye.

ire

e
to

ed

he
he

he
ng

') Imaqge
~J

e Gaming

e Other

e Background

v2TrafficSpecification: This is an OPTIONAL structure. It MAY contain

a

v3TrafficSpecification structure. The v3TrafficSpecification structure contains the

parameters as specified in Clause 2.2.2.3.

3 CDS = ContentDirectory Service
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2.2.2.2.4 ActiveTspeclndex

This is an OPTIONAL field when provided to the QosManager Service or QosPolicyHolder
Service and a MANDATORY field when provided to the QosDevice Service.
ActiveTspeclndex contains an integer which indicates the index of the current active Tspec
from the AvailableOrderedTspecList. Tspec and AvailableOrderedTspecList are defined
above.

2.2.2.2.5 TrafficimportanceNumber

T his—s—ar—EPHONA teld—wherpreovidedto—the——— errHee—ot———
Service and a MANDATORY field when provided to the QosDevice Service for Prioritized \gnd
Hylbrid QoS requests. A TrafficlmportanceNumber is an integer with values in the range of 0
thlough 7. This value follows the numbering scheme for traffic classes as described.in IEEE
80R.1D Annex G [IEEE 802.1D] and with additional traffic classes described“in clayse
2.4.1.4.2. This value is used by QosDevice service(s) in the traffic’'s path to indicate wiat
priority level to utilize when priority tagging the traffic’s network packets.

2.2.2.2.6 QosBoundarySourceAddress

Thiis is an OPTIONAL field. If a traffic stream originates outsidé the UPnP-QoS network’s
supnet (e.g. on the Internet), the QosBoundarySourceAddress/will be treated as the QpS
teqmination point for UPnP-QoS. This parameter is OPTIONAL) ‘because it is applicable only
to fraffic streams originating outside the home network. It should be noted that this addresq is
nof part of the traffic identifier, because the IP packets willccarry the IP address of the actjpal
soprce address. QosBoundarySourceAddress is usediby the QoS Manager for decisigns
related to path determination and device selection.

The “Don’'t care” situation that may apply for: SourceAddress and DestinationAddress |IP

address does not apply here.

2.2.2.2.7 QosBoundaryDestinationAddress

Thlis is an OPTIONAL field. If a traffic stream terminates outside the UPnP-QoS network’s
supnet (e.g. on the Internet), the(QosBoundaryDestinationAddress will be treated as the QpS
termination point for UPnP-QeS. This parameter is OPTIONAL, because it is applicable only
to [traffic streams terminating:-outside the home network. It should be noted that this addrgss
is [not part of the traffic identifier, because the IP packets will carry the IP address of {he
actual destination address. QosBoundaryDestinationAddress is used by QoS Manager for
degisions related to-path determination and device selection.

Thie “Don’t care? situation that may apply for SourceAddress and DestinationAddress |IP
address dogs not apply here.

2.2.2,2.8" MediaServerConnectionld

This—is—an—OoPHONA teld his—field—may—be—usefu-r—ease—ef-UPrRP-AV-based eatring

with multiple Tspec structures. The MediaServerConnectionld may be used by the
QosManager Service to identify the traffic stream that is being setup by the UPnP-AV Control
Point which is requesting QoS. Please refer to UPnP-QoS Architecture document for more
details [QoS Architecture]. The MediaServerConnectionld is obtained from the MediaServer
Device via the CM:PrepareForConnection() action4.

2.2.2.2.9 MediaRendererConnectionld

This is an OPTIONAL field. This field may be useful in case of UPnP-AV based streaming
with multiple Tspec structures. MediaRendererConnectionld may be used by the QosManager
Service to identify the traffic stream that is being setup by the UPnP-AV Control Point which

4 CM = UPnP-AV ConnectionManager Service
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is requesting QoS. Please refer to UPnP-QoS Architecture document for more details [QoS
Architecture]. The MediaRendererConnectionld is obtained from the MediaRenderer Device
via the CM:PrepareForConnection() action.

2.2.2.2.10 TrafficLeaseTime

This is an OPTIONAL field. This field contains the lease time associated with a particular
traffic stream. The lease time is expressed in seconds. When not specified (which MUST only
occur for prioritized streams), it indicates an indefinite lease, that is the TrafficDescriptor will
remain active until it is explicitly removed or the QosDevice is rebooted. When the

; is

the remaining lease time.

2.2.2.2.11 v2

Thlis is an OPTIONAL structure. It contains elements that are defined in UPnP-QoS v2|as
specified below.

2.2.2.2.11.1 PolicyHolderld

This is an OPTIONAL field. A PolicyHolderld is a valuée_that uniquely identifles
QdsPolicyHolder Service on the home network. This value informms the QosManager Serv|ce
wHich QosPolicyHolder Service to query for a TrafficPolicy: The value must be of the
following form as described using EBNF:

PolicyHolderld UUID ":" serviceld

uuiD ::= (* The UDN of therQosPolicyHolder service including the
prefix "uuid:". Refer to Clause 2.1 of [DEVICE] *)

serviceld ::= (* The servicedd of the QosPolicyHolder service

including _the prefix "urn:upnp-org:serviceld:". Refer
to Clause 2.1 of [DEVICE] *)

Fofr example:

u

c

jd-2facl1234-3118-11b4-a222+08002b34c003:urn:upnp-org:serviceld:QosPolicyHolder-3a

2.2.2.2.11.2 PolicyLastModified

that identifies the._wall clock date/time when the policy on a device containing the
QqsPolicyHolder ‘Service was last modified. It is recognized that device clocks may not |be
syhchronized.sThis field is valuable for implementations to provide diagnostic information|to
the end usery

Tk}s is an OPTIONAL.\field. PolicyLastModified is an RFC3339 compliant string [RFC 3339]

2.2.2,2.11.3 PolicyModifyingUserName

Thiss —— : L . . : . ho
last changed the policy. This field MUST be <= 64 UTF-8 characters. At present this
specification does not define the semantics for this field. Examples include, “Dad”, “Jimmy”,
etc. This field is valuable for implementations to provide diagnostic information to the end
user.

2.2.2.2.11.4 PolicyHolderConfigUrl

This is an OPTIONAL field. PolicyHolderConfigUrl is a string containing a URL on the device
that provides the QosPolicyHolder Service. If the device provides the URL, containing "HTTP"
or "HTTPS" as the <protocol>, for its configuration, then the control point may retrieve a page
using the provided URL to allow a user to configure the QosPolicyHolder Service (the
configuration method is out-of-scope). The host portion of the URL must be in dotted-decimal
IP address form, e.g. "http://10.0.0.131/ config_policy.html".
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PolicyHolderConfigURL ::=
Protocol "://° Host [":" Port] [Path ["?" Query]]

2.2.2.2.11.5 v3

This is an OPTIONAL structure. It contains elements that are defined in UPnP-QoS v3 as
specified below.

2.2.2.2.11.5.1 QosBoundarySourceUuid

This—s—ar—oPHONAL Held—t—contatns—the UbN-e—the UPrP- Deviceat-the QoS Bourdary
Sdurce

2.2.2.2.11.5.2 QosBoundaryDestinationUuid

Thiis is an OPTIONAL field. It contains the UDN of the UPnP Device at the/QoS Boundary
D¢gstination.

2.2.2.2.11.5.3 Criticial

Th

po
cri
ca

2.3

Th

nt's belief on whether this traffic stream is critical. Streains  for entertainment are
lical traffic streams. Examples of critical traffic streams areyemergency alerts, emerger
Is, etc.

.2.2.11.5.4 PolicyHolderConsultedld

s is an OPTIONAL field. The PolicyHolderConsultedld is a string that contains a value t

s is an OPTIONAL field. The Critical field contains a Boolean that expresses the confrol

hot
cy

hat

unjquely identifies the QosPolicyHolder Servicé.that was consulted in setting up QoS for the

stream. The format is the same as the format™of the PolicyHolderld field.

2.2.2.2.11.5.5 PolicyHolderConsultedType

Th
to

s is an OPTIONAL field. The value of this integer expresses which version of the behav

Table 2-2 —*Meaning of PolicyHolderConsultedType parameter

Value Meaning

Default’policy

There was exactly one QosPolicyHolder Service on the network and that one was used.
This is the original UPnP-QoS v1 behavior.

The QosPolicyHolder Service that was used is the one indicated by the Control Point. This
is the normal UPnP-QoS v2 behavior.

3

ior

determine which QosPolicyHalder Service to be used was used for this traffic stregm.
Thiere is no default value.

Fhe-QosPolicyHolder Servicethat-was-used-is-the-onepreferred-by-the-user

2.2.2.2.11.5.6 UpdateTrafficLeaseTime

This is an optional boolean field. When a Control Point sets this to “1” in a QoS update
request, it indicates that the Control Point is requesting that only the TrafficLeaseTime is

up

dated for the traffic stream.

2.2.2.2.12 OptionalPolicyParameters

This is an OPTIONAL structure. It consists of the fields described in subsequent subclauses

be

low.
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2.2.2.2.12.1 UserName

This is an OPTIONAL field. UserName contains a string associated with the user who
requested a particular traffic stream. This field identifies the name of the user initiating the
UPnP-QoS Action. The field MUST be <= 64 UTF-8 characters. At present this specification
does not define the semantics for this field. This field represents the name of the user
initiating the QoS action. Examples include, “Dad”, “Jimmy”, “CN#1234567". The latter is an
example of a name provided by a service provider to uniquely identify its individual
customers.

2.2 22— CcpiName

Thiis is an OPTIONAL field. CpName contains a string associated with the Control, Pdint
requesting QoS for the traffic stream. This field identifies the name of the Contiel Pdint
inifiating the UPnP-QoS Action. The field MUST be <= 64 UTF-8 characters. At\present this
spgcification does not define the semantics for this field. The CpName may specify the brand
name of the Control Point or it may indicate the location of the Control Point.such as “living
ropm”.

2.2.2.2.12.3 VendorApplicationName

Thiis is an OPTIONAL field. VendorApplicationName contains a&single URI string associated
with an application. This field identifies the name of the apptication initiating the UPnP-QppS
Action. For applications specified by vendors, the value of’this field MUST begin with “urn:”,
followed by an ICANN domain name owned by the wendor, followed by “:application:”,
followed by an application name, i.e. the value of this field MUST be constructed as follows:

VendorApplicationName :@:=
"urn:" DomainName* ~:" Application

DomainName = (* Application’vendor domain name. This MUST follow the
syntax speciified for Namespace ldentifier (NID) in [RFC
2141]. The ‘domain-name field MUST be <= 64 UTF-8
characters. |If the control point is not aware of thi
fieldy,then it MAY be left blank *)

vJ

Application ::= “application:™ AppName

AppName 2:=0(* Name of the application provided by a vendor. This
must follow the syntax specified for Name Specific
String (NSS) in [RFC 2141]. The AppName field MUST be
<= 64 UTF-8 characters. The AppName MUST NOT contain @
colon character. *)

Fofr example:

urn:example-org:application:MyApp
urn:example-org:application:ScheduledRecording

Wlpen requesting QoS it may be useful to know the manufacturer and name of the application
software client or server that will process the traific stream.

2.2.2.2.12.4 PortName

This is an OPTIONAL field. PortName contains a single URI string associated with the fixed
port used by an application for its protocol set-up. This field, if present, shall identify the port
number used by the application. The value of this field MUST begin with “urn:”, followed by
an ICANN domain name owned by the vendor, followed by “:port:”, followed by the port name.
i.e. the value of this field MUST be constructed as follows:

PortName 2:= "urn:" DomainName* ":" Port
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DomainName ::= (* Application vendor domain name. This MUST follow the
syntax specified for Namespace ldentifier (NID) in [RFC

2141]. The domain-name field MUST be <= 64 UTF-8

characters. If the control point is not aware of this

field, then it MAY be left blank *)
Port = "port:" PortNumber

PortName ::= (* An integer value. *)

For example:

Po

ap
be
as

Th
1A

ap

2.2

Th
as
se
thi

provider, followed by “:service:”, followed by ‘@.service name, i.e. the value of this field MU

be

Fo

urn:example-org:port:80

plication uses a range of port numbers then the starting port number of that range MU
specified. This value is either a vendor specific port used for the application or an IA
signed port number for the application. The list of all the IANA assignedrport numbers
intained by IANA (see [IANA Portnumbers]).

s field indicate the port that is used by an application for its connection set-up. The use

plication, a vendor assigned port number MAY be used.

.2.2.12.5 ServiceProviderServiceName

s is an OPTIONAL field. ServiceProviderServiceNakie field contains a single URI str
sociated with a service offered by a service provider. This field identifies the name of
vice offered by a service provider. For services)provided by service providers, the valug
5 field MUST begin with “urn:”, followed by~an'ICANN domain name owned by a serv

constructed as follows:

ServiceProviderServiceName
s:=."orn:" DomainName* ":" Service

DomainName 1= (Application vendor domain name. This MUST follow t
syntax specified for Namespace ldentifier (NID) in [R
2141]. The domain-name field MUST be <= 64 UTF-8
characters. If the control point is not aware of thi
field, then it MAY be left blank *)

Service = Tservice:" ServName
ServName 1= (* Name of the service provided by a service vendor.
String (NSS) in [RFC 2141]. The ServName field MUST b

<= 64 UTF-8 characters. The ServName MUST NOT contain
colon character. *)

This must follow the syntax specified for Name Specifjf

rtNumber is a fixed port number used by the application for protocol set-up) -If {he

ST
NA
is

of

NA assigned port numbers is RECOMMENDED, but if notsavailable for a particular

ng
he

ce
ST

he
-C

v7

1%

Fexample:

urn:example-org:service:VoD

2.2.2.3 Description of fields in v3TrafficSpecification structure

This clause defines the parameters of the v3TrafficSpecification structure which is used to
characterize the requirements of a specific traffic stream. The traffic specification describes
the stream as it flows from Layer 3 to Layer 2. Therefore it includes headers such as the IP
header, TCP header, or UDP header but excludes the MAC header, the LLC header, the
IEEE 802.1q header, lower-layer FEC bits, or physical layer overhead.

The fields of the v3TrafficSpecification structure are listed in Table 2-3 — Traffic
Specification Parameters together with a reference to their normative definition.
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Table 2-3 — Traffic Specification Parameters

Name M/O @ Definition Default
RequestedQosType (0] Clause 2.2.2.3.1 0 (zero)
DataRate M (if [RFC 2212] where it is called bucket N/A

RequestedQosT rate r.
ype non-zero)

MinServiceRate ) Clause 2.2.2.3.7 None
MaxBurstSize (0] [IRFC 2212] where it is called bucket None

depthb-
PeakDataRate (0] [RFC 2212] where it is called peak Same as

rate p. DataRate.
RegervedServiceRate (0] [RFC 2212] where it is called Rspec None

rate term R.
TinpeUnit Clause 2.2.2.3.4 1000 psec
MakPacketSize (0] [RFC 2212] where it is called 1500 octets

maximum datagram size M.
E2EMaxDelayHigh O Clause 2.2.2.3.11 None
E2EMaxDelaylLow O Clause 2.2.2.3.13 None
E2EMaxJitter (0] Clause 2.2.2.3.12 None
QopSegmentMaxDelayHigh O Clause 2.2.2.3.14 None
QopSegmentMaxDelayLow O Clause 2.2.2.3.14.5 None
QopSegmentMaxJitter (0] Clause 2.2,.2,8.14.4 None
MakServicelnterval O Clause 2,2.2°3.15 None
MirServicelnterval (0] Clause 2.2.2.3.16 None
LogsSensitivity O [RFEC 1363] 0
SelviceType (0] Clause 2.2.2.3.18 1
a |M = MANDATORY, O = OPTIONAL, X=Ng¥-Standard
We will introduce the parameters with examples after which the definition follows.

2.2.2.3.1 RequestedQosType

Thie optional RealiestedQosType parameter, if supplied, MUST contain a non-negat
integer value.sitvis used to indicate the type of Quality of Service that is requested with t
TrafficDescriptor. The default value is 0.

ve
nis



https://iecnorm.com/api/?name=15c38c10036bf5dca7e74a1b2571085a

— 22 — 29341-17-11 © ISO/IEC:2011(E)

Table 2-4 — Meaning of RequestedQosType parameter

ve

we

Value Meaning
0 Prioritized QoS
If the QoS (update) request succeeds, this traffic stream MUST be successfully set up
using prioritized QoS for every QoS segment it traverses. This includes, in particular,
prioritized QoS setup for QoS segments that support parameterized QoS.
1 Hybrid QoS
If the QoS (update) request succeeds, this traffic stream MUST be successfully admitted
using parameterized QoS on every parameterized QaS segment it traverses and MUST he
set up using prioritized QoS on every prioritized QoS segments it traverses.
2 Parameterized QoS
If the QoS (update) request succeeds, this traffic stream MUST be successfully admitted
using parameterized QoS on every parameterized QoS segments it traverses and the
traffic stream MUST NOT traverse any non-parameterized QoS segment.
3 and higher | Reserved
2.2.2.3.2 Datarate related parameters
Thie following subclauses introduce the parameters related to data rate. These clauses are
fon information only and an attempt to explain the RFCs/that contain the normat
definitions.
For example, consider a traffic stream that emits x(t) octets-at time instant t. For simplicity
ignore propagation delay and therefore when a single packet is available at t=1, we have x

eqpual the packet size. The time ranges over the realsqumbers but the traffic stream is senf
ckets and therefore x(t)=0 almost everywhere. For/ease of notation a stream starts at t=(Q.

pPal

2.3

A
ca

> ( and a time interval s > 0, such_that for every positive integer k we have x(ks) = C and

ev

Th
be

.2.3.2.1 Example

simple example of the traffic generated by a traffic stream is shown in Figure 1. In t
e, the amount of data and the frequency it is sent with is constant. Formally, there is g

1)
in

Nis

for

bry t > 0 that is not an integer multiple of s, we have x(t) = 0.
is traffic stream will be_modeled by setting the DataRate parameter, that we will describe
ow, to C.

C —+

2 —

1 4

0L

>
Time

Figure 1 — An example traffic stream

If this traffic stream is served with a rate below C, packets will accumulate in queues. The

qu

eues can be emptied after the end of the traffic stream, when no new packets arrive.
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If this traffic stream is served at a rate of at least C then packets are not delayed in queues
and the total delay is the propagation delay. In Clause 2.2.2.3.11 we describe delay in more
detail.

2.2.2.3.3 Data Rate

2.2.2.3.3.1 Definition and Requirements (Normative)

The parameter DataRate is defined in [RFC 2212] where it is called bucket rate r. The
parameter DataRate MUST be provided if the value of the RequestedQosType parameter is

P L+ H - tat &l
nG FZCTTU. Tto UTiTt 1o ULIT 1o YTT OoTULUTIU.

2.2.2.3.3.2 Explanation of the Definition (Informative)

Thie parameter DataRate intends to characterize the long term data rate. To ones' skilled

th

duration T, the DataRate is defined as

1
=

Th

—

(0]

Fo
de

lir

T

Fo

art it is also called Mean Data Rate or Bucket Rate. For a traffic stream of a fin

DUx(t)

D<=t<=T
e unit of DataRate is therefore octets per second.

crude approximation for a stored file, is obtained by dividing the file length by the durat
the play out of that file.

fined as

h L D x(t)

* T O<=t<=T

r practical purposes a sufficiently large value of T is used to determine the DataRate.

r traffic streams of infinite duration such as:those output from a tuner, the DataRate| i

in
ite

on

Sipce serving a traffic stream with a rate below the DataRate will lead to an unbounded

ac
D&

2.3

In
co
fre

cumulation of packets in queues, the traffic stream MUST be served with a rate of at le
taRate.

.2.3.3.3 Example Constant Bit Rate Traffic

this clause we present an example of using the DataRate for a traffic stream with a tra

qéency it is sent with is constant. Formally, there is a C > 0 and a time interval s > 0, sy

nSt

fic

rresponding to Figure 2. As can be seen from the figure, the amount of data and the

ch

th

multiple of s, we have x(t) = 0.

In

this example, the DataRate is C.

4+ £ M HY 1 o L] AY o ol £ + FaY +loaot o + HY
UTUT TVTTY PUSTUVT 1TIICTYCTT R WT TIave A(RS) = L AllU TUT TVTCTYy 1 U urat 15 11Ut arl |||cher
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C -+
2 —_t
1 4
[o g
-
Time

Figure 2 — A traffic stream with a constant bit rate

.2.2.3.3.4 Example Variable Bit Rate Traffic

this clause we present an example of using the DataRate for a traffic stream with a tra

fic

rresponding to Figure 3 (left side). In contrast to the previous gxample, the amount of data

hot constant. We can calculate DataRate as 3.08 or precisely.

B+2+4+1+3+4+4+2+4+1+4+4).

this traffic stream is served at a rate equal“to DataRate, then queues will fill if x(t

DdtaRate and will empty if x(t) < DataRate. An«gfficient way of dealing with this traffic stre

by specifying additional parameters as defined in, e.g., Clause 2.2.2.3.5. However, it n
the case that not all details of the trafficcare known.

we do not know more about theZstream, and if we are not worrying too much ab

efficiency, we can approximate our traffic stream with another traffic stream that hag

co
int
is

In
bit]

hstant bit rate D, see Figurex3”(right side). That is, formally there is a D > 0 and a ti
erval s > 0, such that for eyery positive integer k we have x(ks) < D and for everyt> 0 t
not an integer multiple pf'sy we have x(t) = 0.

AL

ay

but

ne
hat

this case, we picksthe larger value of D and specify the traffic stream as if it is a constant

rate stream of DataRate D.

- Pr vl e vl
B |
' HE ' '
4 . ] (]
s | ]
' ] ' ]

[} [}
2+ 2 4+ ‘ '
[} [}
[} [}
[} [}
T | | T ‘ | ‘ |

(P oL
Time Time

Figure 3 — The non-constant bit-rate traffic (Ieft) can be viewed as a constant bit-rate

traffic of a higher constant bit-rate D (right)
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In certain contexts, this traffic is characterized by a Peak Data Rate. In Clause 2.2.2.3.5
below we define PeakDataRate and show how the combination of DataRate and
PeakDataRate can be used to schedule this type of traffic in a more efficient way.

2.2.2.3.4 Time Unit (Normative)

This integer field specifies the smallest time interval, in units of microseconds, in which the
behavior of the traffic source is characterized in this Traffic Specification. The value of the
parameter TimeUnit will be wused in the specification of the PeakDataRate and
MaximumBurstSize below. Stated differently the TimeUnit parameter is a sampling interval.

2.2.2.3.4.1 More information on Time Unit (Informative)

An example TimeUnit is 1024 ps which is the one specified in IEEE 802.11. KHowever,|in
m4any cases it is more convenient to choose a TimeUnit that is traffic specific\rather than
Lalyer-2 specific. A translation between Traffic Specifications from one TimegUWnit to anotTer
cah be performed by a QosManager Service and an example algorithm can be found in the
[QpS Architecture]. For instance, the sampling rate or frame rate for audio/voice applicatiops,
and the 90khz reference clock rate for broadcast quality A/V applications, are good choides
fonthe TimeUnit as it makes it easy to derive the Traffic Specification|parameters.

Thie smaller the TimeUnit finer the granularity in which the token/bucket Traffic Specification
chpracterizes the traffic source. However, Traffic Specification parameters with fiper
granularity are more difficult to obtain.

An example of different Traffic specifications with different values for the TimeUnit paramefer
folJows the definition of PeakDataRate.

2.2.2.3.5 Peak Data Rate

2.2.2.3.5.1 Definition and Requirements. (Normative)

pafameter PeakDataRate is OPTIONAL. If not provided it defaults to the value of DataRajte.

ThE parameter PeakDataRate is defined in [RFC 2212] where it is called peak rate p. Tlhe
a
Thie PeakDataRate SHOULD be*specified to accommodate packet quantization.

2.2.2.3.5.2 Explanation ©fjthe Definition (Informative)

Thie parameter PeakDataRate contains the peak date rate and intends to characterize the
largest data rate,_of the traffic stream. The physics of the network teaches us that every
packet will be send at the wire rate. It is therefore crucial to define PeakDataRate ovef a
longer intervak.af time than the duration of sending a single packet. This interval should not
be| too lopg{either, because the longer the interval, the closer PeakDataRate gets|to
MganDataRate. The interval is TimeUnit.

Let pbe the smallest value that for every interval [t;, t;] of length at least TimeUnit satifies

D ox)<p

tz T4 ogetst,

Then p is called the PeakDataRate. The unit of PeakDataRate is octets per second, even
though it is calculated per TimeUnit. If the PeakDataRate cannot be reliably calculated, a
larger value of p will also do as it will not endanger the guaranteed level of QoS. It will,
however, have a negative impact on the efficiency of the traffic stream’s transportation.

It should be noted that p is not the same as the maximum of x(t).


https://iecnorm.com/api/?name=15c38c10036bf5dca7e74a1b2571085a

— 26 — 29341-17-11 © ISO/IEC:2011(E)

The principal purpose of PeakDataRate is that it defines an upper bound on the data rate at
which this traffic stream needs to be served in order to serve the traffic stream within time. If
the traffic stream is served at a rate above PeakDataRate, resources are unnecessarily
reserved and possibly wasted.

2.2.2.3.6 Maximum Burst Size
2.2.2.3.6.1 Definition and Requirements (Normative)

The parameter MaxBurstSize is defined in [RFC 2212] where it is called bucket depth b. The

+ AA D 'Y e H O TIAOMNAL L£ + ot dof Lt + +la l oL AY 'I'Ll
pa ATTICTITT TVIOADUTOLOTZ0 To UT TTUINAL. 1T ' TTUl lJIUVIuCu I ucTiaulito tu Ui vaiuc U \LClU)- m e

MaxBurstSize should be specified to accommodate packet quantization.

2.2.2.3.6.2 Explanation of the Definition (Informative)

Thie parameter MaxBurstSize contains the maximum burst size.

Let b be the smallest value that for every interval [ty, t;] of length at least TimeUnit satisfies.

E: X(t) <r(t, —t,)+b, where r is Data Rate

ti<tkt,

Thien b is called the MaxBurstSize. The unit of MaxBursiSize is octets. If b=0, then the
traffic stream is a constant bit rate stream and has no bursts.

In |graphical terms, b is the surface between the‘'graph of Xand the horizontal line y=r
(rgstricted to the interval).

The principal purpose of MaxBurstSize isc¢that it defines an upper bound on the buffer siz¢ if
the traffic stream is served at a rate between mean and peak data rate. If the buffer is|at
legst b, packets need not be dropped;

2.2.2.3.7 MinServiceRate

Thie parameter MinServigeRdte is OPTIONAL. There is no default value. It specifies ]he
lowest data rate, in octets-per second, required for transport of the packets belonging to {he
TrafficStream. See Minimum data rate in [HPAV] for an example usage.

2.2.2.3.8 ReservedServiceRate

2.2.2.3.8.1 _Pefinition and Requirements (Normative)

Thie parameter ReservedServiceRate is defined in [RFC 2212] where it is called Rspec rate
temm{R:-The parameter ReservedServiceRate is OPTIONAL. There is no default.

2.2.2.3.8.2 Explanation of the Definition (Informative)

This data rate typically lies between DataRate and PeakDataRate and provides a good
indication to the L2 Technology. The larger ReservedServiceRate the smaller the delay will
be. An example usage of ReservedServiceRate can be found in Clause 9.2 of the
[PACKETC].

2.2.2.3.9 Packet Size Parameters

Packet-size parameters such as MaxPacketSize convey the information about packetization
of traffic streams by an application. All the packet-size parameters include the application
data and an approximation of the overhead of all protocol headers at and above the IP layer
(IP, TCP, UDP, RTP, etc.).This approximation is of the overhead of all protocol headers is
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performed by the application. They MUST not include the L2 header size, because these
headers may change in size as the packet crosses different QoS Segments.

2.2.2.3.10 MaxPacketSize

2.2.2.3.10.1 Definition and Requirements (Normative)

The parameter MaxPacketSize is defined in [RFC 2212] where it is called maximum datagram
size M. The parameter MaxPacketSize is OPTIONAL. If not provided it defaults to the value
1500 octets.

2.2.2.3.10.2 Explanation of the Definition (Informative)

This parameter specifies the maximum size, in units of octets, of the IP packets helonging| to
the traffic stream in this traffic specification. It is typically used to derive a queuing delay
bopnd such as the Parekh-Gallager delay bound.

2.2.2.3.11 E2EMaxDelayHigh

2.2.2.3.11.1 Definition and Requirements (Normative)

Thie E2EMaxDelayHigh parameter defines the desired upper bound of the End-to-End Delay
(a$ defined in clause 1.1.2.2.12) of individual packets belonging to the traffic stream. The
pafameter E2EMaxDelayHigh is OPTIONAL. The unit Gn~which the E2EMaxDelayHigh
pafameter is expressed is microseconds.

2.2.2.3.11.2 Explanation of the Definition (Informative)

Thie Control Point supplies this parameter to reguest a specific upper bound to End-To-Hnd
Ddlay.

If this parameter is supplied by the Control Point, then the QoS Manager ensures that the
sum of the maximum QoS Segment @elay values committed by various QosDevice servides
on|the path is less than E2ZEMaxDelayHigh for a successful admission or update request.

If this parameter is not providéd by the Control Point then it indicates that any End-to-Hnd
dejay is acceptable and the QosManager Service does not include
QgsSegmentMaxDelayHigh and QosSegmentMaxDelayLow parameters in the QpS
sefup/update request.to.a QosDevice service.

2.2.2.3.12 E2EMaxJitter
2.2.2.3.12 A XDefinition and Requirements (Normative)

Thie E2ZEMaxJitter parameter defines an UPPER bound to the End-to-End Jitter as defined in
use, 1.1.2.2.13. The E2EMaxJitter parameter is OPTIONAL. The unit in which

2.2.2.3.12.2 Explanation of the Definition (Informative)

The Control Point supplies this parameter to request bounded End-to-End Jitter .

If this parameter is supplied by the Control Point, then the QoS Manager ensures that the
sum of the maximum QoS Segment Jitter values committed by various QosDevice services
on the path is less than E2EMaxJitter for a successful admission or update request.

If E2EMaxJitter parameter is not provided, any finite End-to-End Jitter, up to and including
the E2EMaxDelayHigh, is acceptable and the QosManager Service does not include
QosSegmentMaxJitter parameter in the QoS setup/update request to a QosDevice service.



https://iecnorm.com/api/?name=15c38c10036bf5dca7e74a1b2571085a

— 28 — 29341-17-11 © ISO/IEC:2011(E)

2.2.2.3.13 E2EMaxDelaylLow

2.2.2.3.13.1 Definition and Requirements (Normative)

The E2EMaxDelayLow parameter is a LOWER bound for the maximum End-to-End Delay.
The parameter E2EMaxDelayLow is OPTIONAL. The purpose of the the E2EMaxDelaylLow
parameter is to express that packet delays smaller than E2EMaxDelayLow are not necessary.

The unit in which the E2ZEMaxDelayLow parameter is expressed is microseconds.

2.772371372 Explanation of the Definition (Informative)

Thiis parameter is used together with the E2ZEMaxDelayHigh parameter to provide guidancel to
the QosManager Service on the desired delay. The E2ZEMaxDelayLow parameter,is intended
to [avoid unnecessarily low delay requirements. For more information, see thehdefinition| of
QqgsSegmentMaxDelayLow parameter in clause 2.2.2.3.14.5

Ndte: E2EMaxDelayLow is NOT the same concept as minimum of End-to>End delay. In other
wdrds E2EMaxDelayLow does NOT state that every packet has an End-to-End Delay off at
legst E2EMaxDelayLow.

2.2.2.3.14 QosSegmentSpecificParameters

Thiis is an OPTIONAL structure. It contains TSPEC parammeters that are specific to a QpS
Seljgment.

2.2.2.3.14.1 Interfaceld

This is a MANDATORY field. The value iscof*type string and MUST uniquely identify Jan
interface within a QosDevice Service.

2.2.2.3.14.2 QosSegmentld

Thiis is a MANDATORY field that.contains the QosSegmentld of the QoS Segment for whjch
the QosSegmentSpecificParaméeters are provided.

2.2.2.3.14.3 QosSeagmentMaxDelayHigh

Thiis parameter is related to QoS Segment specific parameters.

2.2.2.3.14.3.1 Definition and Requirements (Normative)

Thie QosSegmentMaxDelayHigh parameter defines an upper bound of the maximum of QpS
Selgment-Belay (as defined in (clause 1.1.2.2.38) of individual packets belonging to the traffic
stream. JThe parameter QosSegmentMaxDelayHigh is OPTIONAL. The unit in which the
QdsSegmentMaxDelayHigh parameter is expressed is microseconds.

2.2.2.3.14.3.2 Explanation of the Definition (Informative)

This parameter is optionally supplied as one of the input TSPEC parameters to a QosDevice
service for admission or update of a traffic stream. If the QoS Manager does not provide this
parameter in the TSPEC, any delay is acceptable. In this case, the QosDevice Service may
use the best upper bound for the delay within the QoS segment.

If the control point has specified an E2EMaxDelayHigh value the QoS Manager determines
QosSegmentMaxDelayHigh values to use as input for admission or update actions on the
QosDevice service. A simple example is to set QosSegmentMaxDelayHigh =
E2EMaxDelayHigh / (Number of QoS Segments on the Path). Alternatively, the
OD:GetExtendedQosState() action optionally provides QosSegmentMaxDelayHigh parameter
to the QoS Manager as one the ProtoTspec parameters [QOS DEVICE] . The QosManager
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Service examines if the sum of the QosSegmentMaxDelayHigh values returned in the
ProtoTspec for all QoS segments is smaller than the E2EMaxDelayHigh value to determine if
the request for admission or update would be successful.

2.2.2.3.14.4 QosSegmentMaxJitter

This parameter is related QoS Segment specific parameters.

2.2.2.3.14.4.1 Definition and Requirements (Normative)

Thg QoS Segment Jitier 1s defined as the absoluie value of the difference between the
MAXIMUM QoS Segment Delay and the MINIMUM QoS Segment Delayr The
QqdsSegmentMaxlJitter parameter is the UPPER bound to the QoS Segment Jitter.

The QosSegmentMaxJitter parameter is OPTIONAL. The wunit in , which the
QgsSegmentMaxJitter parameter is expressed is microseconds.

2.2.2.3.14.4.2 Explanation of the Definition (Informative)

This parameter is optionally supplied as one of the input TSPEC parameters to a QosDev|ce
sefvice for admission or update of a traffic stream. If the QosSegmentMaxJitter parametel is
specified, then QoS Segment Jitter will be bounded and this can*be used to determine buffer
sphce at the egress device, and it can also be used to bound\.the E2EMaxJitter.

If the control point has specified an E2EMaxlJitter valué,)the QoS Manager MAY (but is NPT
REQUIRED to) determine QosSegmentMaxJitter values to use as input for admission|or
update. A simple example is to set QosSegmentMaxJitter = E2EMaxJitter / (Number of QpS
Segments on the Path). Alternatively, the QD:GetExtendedQosState() action optionally
provides the QosSegmentMaxJitter parameteroto the QoS Manager as one the ProtoTspec
pafameters [QOS DEVICE] . The QosManager Service examines if the sum of the
QgsSegmentMaxJitter values returned invthe ProtoTspec for all QoS segments is smaller
than the E2EMaxJitter value to determine if the request for admission or update would |be
supcessful.

If the QosSegmentMaxJitter \parameter is not specified, the QosDevice Service MAY infer
jitter requirements (for example, from the TrafficClass value).

2.2.2.3.14.5 QosSegmentMaxDelayLow

Thiis parameter isTetated to QoS Segment specific parameters.

2.2.2.3.14.5¢¥~Definition and Requirements (Normative)

The QosSegmentMaxDelayLow parameter is an informative LOWER bound for the MAXIMUM
of |QeS-Segment Delay. The main purpose of the the QosSegmentMaxDelayLow parametef is
to express that packet delays smaller than QosSegmentMaxDelayLow are not necessary. The
parameter QosSegmentMaxDelayLow is OPTIONAL. The unit in which the
QosSegmentMaxDelayLow parameter is expressed is microseconds.

2.2.2.3.14.5.2 Explanation of the Definition (Informative)

This parameter is used together with the QosSegmentMaxDelayHigh parameter to provide
guidance to the QosDevice Service of the expected delay. The QosSegmentMaxDelaylLow
parameter is intended to avoid unnecessarily tight minimum delay requirements on the
underlying QoS segments.

Note: QosSegmentMaxDelayLow is NOT the same concept as minimum of QoS Segment
Delay. In other words QosSegmentMaxDelayLow does NOT state that every packet has a
QoS Segment Delay of at least QosSegmentMaxDelayLow.
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2.2.2.3.14.5.3 Example

A certain L2 Technology offers two main classes for parameterized Qo0S. One class offers
delay guarantees in the order of microseconds (class A) and the other class offers delay
guarantees in the order of milliseconds (class B). Class A is intended for gaming
applications, interactive applications, etc. If the QosSegmentMaxDelayHigh parameter is not
specified the QosDevice Service could always pick class A but this is wasteful. Alternatively,
the QosDevice Service could determine the appropriate class A or B from for instance the
Traffic Class, but this may not work out End-to-End. With the QosSegmentMaxDelaylLow
specified, the QoS Manager can take End-to-End conditions into account and help the

anm\/ir‘n Service in rlnfnrmining the npprnprinfn class. The Qn'(-‘.ntlzvfnnrlnrlanQtnfo()

action informs the QoS Manager on the options.

2.2.2.3.15 MaxServicelnterval

Thie parameter MaxServicelnterval is OPTIONAL. There is no default value./t’specifies the
maximum interval, in units of microseconds, between the start of two succeSsive contigudus
transmissions of one or more IP packets belonging to the TrafficStream. See Maximum Inter-
TXOP time in [HPAV] for an example usage.

2.2.2.3.16 MinServicelnterval

Thie parameter MinServicelnterval is OPTIONAL. There is no,\default value. It specifies the
mihimum interval, in units of microseconds, between the_start of two successive contiguqus
transmissions of one or more IP packets belonging to the TrafficStream. See Minimum Inter-
TXOP time in [HPAV] for an example usage.

2.2.2.3.17 LossSensitivity

LogsSensitivity is an OPTIONAL parameter that specifies whether the stream is sensitive| to
pafcket loss . If not provided it defaults to.the value 0 (zero). The value 0 (zero) indicates that
the traffic stream is insensitive to loss., The value 1 (one) indicates that the traffic stream is
sefsitive to loss. If the value is a number larger than one, it equals the number of losses| of
packets of size MaxPacketSize fon 'the traffic stream in an interval of 1 second. For mgre
information, see [RFC 1363].

2.2.2.3.18 ServiceType

2.2.2.3.18.1 Definition and Requirements (Normative)

Thie ServiceTypesparameter is an OPTIONAL Boolean. The default is “1”. If the value is ‘{1”,
“gliaranteed Quality of Service” as defined in [RFC 2212] is requested. If the value is ‘0",
“controlled-load service” as defined in [RFC 2211] is requested.

2.2.2.3.13872 Explanation of the Definition (Informative)

Thie'use of controlled-load service provides flexibility in the specification of QoS requirements
in terms of service quality. When the controlled-load service type is specified, the request is
to provide the service quality that approximates the network behavior achieved from “Best
Effort” service under unloaded conditions.

The result of specifying the controlled-load service type is that network devices and elements
in the path can be expected to deliver a very high percentage of packets (packet loss
approximates basic packet error rates for the transmission medium) and have a transit delay
that for a very high percentage of transmitted packets will not greatly exceed the minimum
transit delay experienced by any successfully delivered packet at the speed of light.

If ServiceType is “0”, i.e., when controlled-load service is requested ReservedServiceRate
and the delay parameters are not applicable and MUST not be specified.
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2.2.2.4 Relationship between the fields in the TrafficDescriptor structure

If SourceAddress is not provided, the SourceUuid MUST be valid.

If DestinationAddress is not provided, the DestinationUuid MUST be valid.

If the TrafficDescriptor contains at least one TSPEC for which RequestedQosType > 0, then

e the SourceAddress MUST NOT equal 0.0.0.0, and

aual 0000 and
gH-a—o-Io-—aha

e | the TrafficLeaseTime MUST be specified
e | the DataRate parameter MUST be specified

° the DastinationAddress MUST NOT e

2.2.2.5 Sample argument XML string

Thie following is an example TrafficDescriptor that a Control Point could\ereate to request
pafameterized QoS at the QosManager Service.

<?»xml version="1.0" encoding="UTF-8"?>
<TrafficDescriptor xmlns="http://www.upnp.org/schemas/TrafficDescriptorvl.xsd"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://www.upnp.org/schemas/TrafficDescriptorvl.xsd
http://www._upnp.org/schemas/qos/TrafficgDescriptor-v3.xsd">
<TrafficHandle></TrafficHandle>
4Trafficld>
<v2Trafficld>
<v3Trafficld>
<SourceUuid>uuid:1facl1234-31f8-11b4-a222-08002k34c003</Sourceluid>
<DestinationUuid>uuid:2facl1234-31f8-11b4-a222-08002b34c003</DestinationUuid>
</v3Trafficld>
</v2Trafficld>
/Trafficld>
d4AvailableOrderedTspecList>
<Tspec>
<Tspeclndex>1</Tspeclndex>
<TrafficClass>AV</TrafficClass>
<v2TrafficSpecification>
<v3TrafficSpecification>
<RequestedQosType>2</RequestedQosType>
<DataRate>10000000</DataRate>
<E2EMaxDelayHigh>10000</E2EMaxDelayHigh>
<E2EMaxDelayLow>1000</E2EMaxDelayLow>
<E2EMaxJitter>100</E2EMaxJitter>
</v3TrafficSpecification>
</v2TrafficSpecification>
</Tspec>
4/AvailableOrderedTspecList>
4TrafficLeaseTime310000</TrafficLeaseTime>
q4OptionalPoliéyParams>
<CpName>Amy<s CP</CpName>
4/0ptionalPolicyParams>
</Trafficbescriptor>

A,

Thie $ollowing is an example TrafficDescriptor that a Control Point could create to request

ttha OVachMananny CAarsien
e =2 me— LASA~T

A~ A A ANAL~INA%SY TV

<?xml version="1.0" encoding="UTF-8"?>

<TrafficDescriptor
xmIns="http://www.upnp.org/schemas/TrafficDescriptorvl.xsd"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmIns:prv="http://myPrivate.com"
xmlns:prv2="http://myPrivate2.com"
Xxsi:schemalLocation="http://www.upnp.org/schemas/TrafficDescriptorvl.xsd

http://www.upnp.org/schemas/qos/TrafficDescriptor-2-20060624.xsd">

<l-- prv and prv2 are for illustration purpose only to show how
vendor specific namespaces could be added -->
<TrafficHandle>kiwinl</TrafficHandle>
<Trafficld>
<SourceAddress>
<lpv4>192.168.1.50</1pv4>
</SourceAddress>
<SourcePort>23</SourcePort>
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<DestinationAddress>
<lpv4>192.168.1.53</I1pva>
</DestinationAddress>
<DestinationPort>23</DestinationPort>
<IpProtocol>1</IpProtocol>
<v2Trafficld>
<v3Trafficld>
<Whatever>whatever</Whatever>
</v3Trafficld>
<prv2:MyPrivate2>whatever</prv2:MyPrivate2>
</v2Trafficld>
<prv:MyPrivatel>whatever</prv:MyPrivatel>
/Trafficld>
AvailableOrderedTspecList>

Ah A ]\

4

</
Dit
TS

<?
<T

TSpec
<Tspeclndex>300</Tspeclndex>
<TrafficClass>AV</TrafficClass>

</Tspec>
<Tspec>
<Tspeclndex>2</Tspeclndex>
<TrafficClass>Audio</TrafficClass>
<v2TrafficSpecification>
<v3TrafficSpecification>
<Whatever>whatever</Whatever>
</v3TrafficSpecification>
<prv2:MyPrivate2>whatever</prv2:MyPrivate2>
</v2TrafficSpecification>
<prv:MyPrivatel>whatever</prv:MyPrivatel>
</Tspec>

/AvailableOrderedTspecList>

ActiveTspeclndex>300</ActiveTspeclndex>

TrafficlmportanceNumber>5</TrafficlmportanceNumber>

v2>

<v3>

<Whatever>whatever</Whatever>
</v3>
<prv2:MyPrivate2>whatever</prv2:MyPrivate2>

/v2>

prv:MyPrivatel>whatever</prv:MyPrivatel>

OptionalPolicyParams>

<CpName>Amy*"s CP</CpName>
<v20ptionalParams>
<v30ptionalParams>
<Whatever>whatever</Whatever>
</v30ptionalParams>
<prv2:MyPrivate2>whatever</prv2:iMyPrivate2>
</v20ptionalParams>
<prv:MyPrivatel>whatever</prx:MyPrivatel>
/OptionalPolicyParams>
rafficDescriptor>

ferent Tspec(s) forqthe same traffic could be differentiated using traffic class and other
PEC parameters-as:shown below.

kml version="1.0" encoding=""UTF-8"?>

rafficDescriptor

xmIns=""REtp://www.upnp.org/schemas/TrafficDescriptorvl.xsd"

xmIns:xsr="http://www.w3_.0rg/2001/XMLSchema-instance"

xsisehemaLocation=""http://www.upnp.org/schemas/TrafficDescriptorvl.xsd
http://www.upnp.org/schemas/qos/TrafficDescriptor-2-20060624 .xsd">

KTrafficHandle>kiwinl</TrafficHandle>

kTrafficld>

<SourceAddress>
<lpv4>192.168.1.50</1pv4>
</SourceAddress>
<SourcePort>23</SourcePort>
<DestinationAddress>
<lpv4>192.168.1.53</1pv4>
</DestinationAddress>
<DestinationPort>23</DestinationPort>
<lIpProtocol>1</IpProtocol>

</Trafficld>
<AvailableOrderedTspecList>

<Tspec>
<Tspeclndex>300</Tspeclndex>
<TrafficClass>AvV</TrafficClass>

</Tspec>

<Tspec>
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<Tspeclndex>2</Tspeclndex>
<TrafficClass>Audio</TrafficClass>
</Tspec>
</AvailableOrderedTspecList>
<ActiveTspeclIndex>300</ActiveTspeclndex>
<TrafficlmportanceNumber>5</TrafficlmportanceNumber>
<v2>
<PolicyHolderld>
uuid:XYZ-Com-QosPolicyHolder-T001:serviceld:qphT2
</PolicyHolderld>
<PolicyLastModified>2004-11-26T15:03:23-08:00</PolicyLastModified>
<PolicyModifyingUserName>Amy</PolicyModifyingUserName>
<PolicyHolderConfigUri>http-//10.0.0.50/ConfigPolicy html
</PolicyHolderConfigUrl>
K/v2>
cOptionalPolicyParams>
<CpName>Amy*s CP</CpName>
£/OptionalPolicyParams>
</TrafficDescriptor>

2.2.3 A_ARG_TYPE_TrafficHandle

This state variable contains a unique identifier associated with @a-particular instance | of
TrafficDescriptor, i.e. a particular traffic stream. It is a unique string generated by the
QgsManager and provided to the Control Point in response to<he’RequestTrafficQos() +d
RdquestExtendedTrafficQos() action. In all subsequent communication between the Confrol
Pdint and the QosManager service, TrafficHandle is used\te reference a particular traffic
stream. The QosManager MUST ensure that TrafficHandle”is a unique string that identifles
one and only one TrafficDescriptor on the network.

2.2.4 A_ARG_TYPE_NumTrafficDescriptors

This state variable contains the number ofiTraffic Descriptors registered/admitted on the
nefwork as reported by the QosManager service. This information is returned in response|to
the BrowseAllTrafficDescriptors() action eall from the Control Point.

2.2.5 A_ARG_TYPE_NumPolicyHelders

This state variable contains the ‘number of instances of QosPolicyHolder service discoveled
by| a given instance of the @QosManager service. This variable is returned in response|to
RequestTrafficQos() and (UpdateTrafficQos() actions (as an output argument) to convey to a
Cdntrol Point the number,of active QosPolicyHolders on the network.

If fhe value of this variable is not equal to 1, it means that the default policy was used by the
QgsManager tonmake admission control decisions.

A |value. 'of “1” indicates that the policy provided by the Control Point selecfed
QqsPokicyHolder Service has been used or that exactly one QosPolicyHolder was found |on
the network or the preferred OosPohchoIder on the network has been used The actual

PohchoIderConsuItedId and PoI|choIderConsuItedTvpe parameters in the traffrc descrrptor

2.2.6 A_ARG_TYPE_ ListOfTrafficDescriptors
This is a string containing an XML fragment. It contains information describing the

ListOfTrafficDescriptors structure. This structure contains a list of traffic descriptors each with
the information for a traffic stream.

The XML fragment in this argument MUST validate against the XML schema for

ListOfTrafficDescriptors in the XML namespace
“http://www. upnp. org/ schemas/Li stOf Traffi cDescri ptors. xsd” which is
located at "http://www. upnp. org/schemas/ qos/ListOf Traffi cDescri ptors-

v3. xsd"
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2.2.6.1 Sample argument XML string

Example 1:
<?xml version="1.0" encoding="UTF-8"?>
<ListOfTrafficDescriptors
xsi:schemalLocation="http://www.upnp.org/schemas/ListOfTrafficDescriptors.xsd
ListOfTrafficDescriptors-v3.xsd"
xmIns="http://www.upnp.org/schemas/ListOfTrafficDescriptors.xsd"
xmIns:n2="http://www._altova.com/samplexml/other-namespace"
xmlns:td2="http://www.upnp.org/schemas/TrafficDescriptorvl.xsd"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance'>
<TrafficDescriptor>
<td2:TrafficHandle>TH1b4-a222-08002b34c0037921234-723c-11b4</td2:TrafficHandle>
<gd2:Trafficld>
cSourceAddress>
<lpv4>192.168.1.1</1pv4>
K/SourceAddress>
KSourcePort>554</SourcePort>
KDestinationAddress>
<lpv4>192.168.1.3</1pv4>
K/DestinationAddress>
KDestinationPort>7572</DestinationPort>
KlpProtocol>17</IpProtocol>
kv2Trafficld>
<v3Trafficld>
<Sourceluid>2fac1234-31f8-11b4-a222-08002b34c003</Sourceluid>
<DestinationUuid>7¥921234-723c-11b4-a222-2fac2b34c003</DestinationUuid>
</v3Trafficld>
K/v2Trafficld>
/td2:Trafficld>
Ed2:AvailableOrderedTspecList>
Ktd2:Tspec>
<td2:Tspeclndex>1</td2:Tspeclndex>
<AvTransportUri>rtsp://192.168.1.1/Movies/Samplel .mpeg</AvTransportUri>
<AvTransportinstanceld>0</AvTransportinstanceld>
<TrafficClass>AV</TrafficClass>
<v2TrafficSpecification>
<v3TrafficSpecification>
<RequestedQosType>2</RequestedQosType>
<DataRate>15000000</DataRate>
<PeakDataRate>20000000</PeakDataRate>
<E2EMaxDelayHigh>10000</E2EMaxDe layHigh>
<E2EMaxDelayLow>1000</E2EMaxDelayLow>
<E2EMaxJitter>100</E2EMaxJitter>
<ServiceType>1</ServiceType>
</v3TrafficSpecification>
</v2TrafficSpecification>
K/td2:Tspec>
ytd2:AvailableOrderedTspecList>
\ctiveTspeclndex>1</ActiveTspeclndex>
rafficlmportanceNumber>5</TrafficlmportanceNumber>
ediaServerConnectionld>8973247048732</MediaServerConnectionld>
lediaRendéererConnectionld>7492</MediaRendererConnectionld>
IrafficleaseTime>10000</TrafficLeaseTime>
2>
KPolicyHolderld>
2¥acl1234-3118-11b4-a222-08002b34c003:urn:upnp-org:serviceld:QosPolicyHolder- 3
£/RolicyHolderld>
<PolicyLastModified>2006-12-19T16:39:57-08:00</PolicyLastModified>
<PolicyModifyingUserName>jpaine</PolicyModifyingUserName>
<PolicyHolderConfigUrl>http://192.168.1.2/QPH.html</PolicyHolderConfigUrl>
<v3>
<Critical>0</Critical>
<PolicyHolderConsultedld>
facl1234-3118-11b4-a222-08002b34c003:urn:upnp-org:serviceld:QosPolicyHolder-3a
</PolicyHolderConsultedld>
<PolicyHolderConsultedType>1</PolicyHolderConsultedType>
</v3>
</v2>
<OptionalPolicyParams>
<UserName>jpaine</UserName>
<CpName>HomeQosPol icyHolder</CpName>
</OptionalPolicyParams>
</TrafficDescriptor>
</ListOfTrafficDescriptors>

A N

ANNNNANNA

-
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Example 2:
<?xml version="1.0" encoding="UTF-8"?>
<ListOfTrafficDescriptors
xmIns="http://www.upnp.org/schemas/ListOfTrafficDescriptors.xsd"
xmlns:td=""http://www.upnp.org/schemas/TrafficDescriptorvl.xsd"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation=""http://www.upnp.org/schemas/ListOfTrafficDescriptors.xsd
http://www.upnp.org/schemas/qos/ListOfTrafficDescriptors-2-20060624 .xsd">
<TrafficDescriptor>
<td:TrafficHandle>kiwinl</td:TrafficHandle>
<td:Trafficld>
<td-SourceAddress>
<td:Ipv4>192.168.1.50</td: Ipv4>
</td:SourceAddress>
<td:SourcePort>23</td:SourcePort>
<td:DestinationAddress>
<td:Ipv4>192.168.1.50</td: Ipv4>
</td:DestinationAddress>
<DestinationPort>23</DestinationPort>
<lIpProtocol>1</IpProtocol>
</td:Trafficld>
<td:AvailableOrderedTspecList>
<td:Tspec>
<td:Tspeclndex>300</td:Tspeclndex>
<td:TrafficClass>AvV</td:TrafficClass>
</td:Tspec>
<td:Tspec>
<td:Tspeclndex>2</td:Tspeclndex>
<td:TrafficClass>Audio</td:TrafficClass>
</td:Tspec>
</td:AvailableOrderedTspecList>
<ActiveTspeclndex>1</ActiveTspeclndex>
<TrafficlmportanceNumber>5</Trafficlmpor&anceNumber>
<OptionalPolicyParams>
<CpName>Amy*s CP</CpName>
</OptionalPolicyParams>
</TrafficDescriptor>
KTrafficDescriptor>
<td:TrafficHandle>kiwin2</td:TrafficHandle>
<td:Trafficld>
<td:SourceAddress>
<td:lpv4>192.168.1.53</td: Ipv4>
</td:SourceAddress>
<td:SourcePort>23</td:<SourcePort>
<td:DestinationAddress>
<td:lpv4>192.16871.55</td: Ipv4>
</td:DestinationAddress>
<td:DestinationPort>23</td:DestinationPort>
<td: IpProtocol>1</td: IpProtocol>
</td:Trafficld>
<td:AvailableOrderedTspecList>
<td:Tspec>
<td: Tspeclndex>300</td:Tspeclndex>
<td:TrafficClass>Av</td:TrafficClass>
</td:Tspec>
<td:Tspec>
<td :Tepar\ Index>=2</td :Tcpnr\ lndex>
<td:TrafficClass>Audio</td:TrafficClass>
</td:Tspec>
</td:AvailableOrderedTspecList>
<ActiveTspeclndex>1</ActiveTspeclndex>
<TrafficlmportanceNumber>5</TrafficlmportanceNumber>
<OptionalPolicyParams>
<CpName>Amy~s CP</CpName>
</OptionalPolicyParams>
</TrafficDescriptor>
</ListOfTrafficDescriptors>

2.2.7 A_ARG_TYPE_QmcCapabilities

This is a string containing an XML fragment. It contains information describing QosManager
Service capabilities. The XML fragment in this argument MUST validate against the XML
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schema for QmcCapabilities in the XML namespace "urn:schemas-upnp-
org: gos: QrCapabilities" which is located at
"http://ww. upnp. or g/ schemas/ qos/ QnCapabilities-v3.xsd".

2.2.7.1 Description of fields in the A_ARG_TYPE_QmCapabilities structure

ReportBlockingStreams: This boolean field is a required field. The ReportBlockingStreams
field indicates whether information about blocking streams will be reported to a Control Point
or not.

Preemption: This boolean field is a required field. The Preemption field indicates whether
this QosManager performs Preemption.

2.2.7.2 Sample argument XML string

2.2.7.3

<?xml version="1.0" encoding="UTF-8"?>
<It-Sample XML file generated by XMLSpy v2007 rel. 3 spl (http:/Aww.altova.com)-4>
<QmCapabi lities xsi:schemalLocation=""urn:schemas-upnp-org:qos:QmCapabilities
QmCapabilities-v3-20070510.xsd™ xmIns=""urn:schemas-upnp-org:qos:QmCapabilities"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance'>
<PreemptionCapabilities>
<ReportBlockingStreams>1</ReportBlockingStreams>
<Preemption>1</Preemption>
</PreemptionCapabilities>
</PmCapabilities>

2.2.8 A_ARG_TYPE_ExtendedTrafficQosinfo

This is a string containing an XML fragment. It contains information describing
ExtendedTrafficQoslnfo structure.

The XML fragment in this argument MUST validate against the XML schema for
ExtendedTrafficQoslInfo in the XML namespace "urn: schemas- upnjp-
or|g: qos: Ext endedTr af fi cQosInf 0" which is located at
"h{tp://ww. upnp. or g/ schemas/ qos/ Ext endedTr af fi cQosl nf o-v3. xsd"

Thiis structure provides information about a list of existing streams blocking the admission| of
a mew traffic stream on-a given QoS Segment. The information contained in this structurq is
obfained by the QosManager from QosDevice Services residing on the failed QoS Segments
on|the path of therequested stream.

Thie information*for an individual blocking stream consists of layer-2 stream information sych
as| QosSggmentld, Layer2Streamld, and UPnP-QoS specific information such |[as
TrafficDescriptor and the UserlmportanceNumber, if available.

2.2.8.1 Description of fields in the A ARG _TYPE ExtendedTrafficQosInfo structure

UINOfCurrentStream: This is a required field is of type wui4. It represents the
UserlmportanceNumber of a traffic stream that cannot be admitted due to Blocking Streams
listed in this structure. It's value ranges from 0 to 255.

QosSegmentld: The value is of type string and uniquely identifies a failed QoS Segment for
a blocking stream.

TrafficDescriptor: This is an optional field. It provides the TrafficDescriptor of a Blocking
Stream on a given QoS Segment.

UserlmportanceNumber: This is an optional field. It provides the UserlmportanceNumber of a
Blocking Stream.
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Layer2Streamld: This is a required field. This indicates layer-2 identifier of a blocking stream.
This is included in the return argument of QD:AdmitTrafficQos or QD:UpdateTrafficQos action
upon failure.

2.2.8.2 Sample argument XML string

<?xml version="1.0" encoding="UTF-8"?>
<I--Sample XML file generated by XMLSpy v2008 spl (http://www.altova.com)-->
<ExtendedTrafficQosInfo xsi:schemalLocation="urn:schemas-upnp-
org:qos:ExtendedTrafficQosinfo ExtendedTrafficQosInfo-v3.xsd" xmlns="urn:schemas-
upnp-org:qos:ExtendedTrafficQosInfo"
xmlns:-n2="http://www.altova.com/samplexml/other-namespace"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance'>
<UINOfCurrentStream>200</UINOfCurrentStream>
<BjockingStreamsPerSegment>
KQosSegmentld>174957c7aff8e2a0d</QosSegmentld>
<BlockingStreamlnfo>
<TrafficDescriptor>
<TrafficHandle>TH1b4-a222-08002b34c0037¥921234-723c-11b4</TrafficHandle>
<Trafficld>
<SourceAddress>
<lpv4>192.168.1.1</1pva>
</SourceAddress>
<SourcePort>554</SourcePort>
<DestinationAddress>
<lpv4>192.168.1.3</1pva>
</DestinationAddress>
<DestinationPort>7572</DestinationPort>
<IpProtocol>17</IpProtocol>
<v2Trafficld>
<v3Trafficld>
<SourceUuid>2fac1234-31f8-11b4-a222-08002b34c003</Sourceluid>
<DestinationUuid>7¥921234-723c-11b4-a222-2fac2b34c003</DestinationUuid>
</v3Trafficld>
</Vv2Trafficld>
</Trafficld>
<AvailableOrderedTspecList>
<Tspec>
<Tspeclndex>1</Tspeclndex>
<AvTransportUri>rtsp://192.168/1.1/Movies/Samplel._mpeg</AvTransportUri>
<AvTransportlinstanceld>0</AvTransportinstanceld>
<TrafficClass>AvV</TrafficClass>
<v2TrafficSpecification>
<v3TrafficSpecificatiagn>
<RequestedQosType>2</RequestedQosType>
<DataRate>15000000<7DataRate>
<PeakDataRate>20000000</PeakDataRate>
<E2EMaxDelayHigh>10000</E2EMaxDelayHigh>
<E2EMaxDe 1 ayl.ow>1000</E2EMaxDe layLow>
<E2EMaxJitter>100</E2EMaxJitter>
<QosSegmentSpecificParameters>
<Inté€rfaceld>String</Interfaceld>
<QosSegmentld>174957c7aff8e2a0d</QosSegmentld>
<QosSegmentMaxDe layHigh>5000</QosSegmentMaxDelayHigh>
<QosSegmentMaxDelayLow>500</QosSegmentMaxDe layLow>
<QosSegmentMaxJitter>75</QosSegmentMaxJitter>
</QasSegmentSpecificParameters>
<ServiceType>true</ServiceType>
</v3TrafficSpecification>
</v2TrafficSpecification>
</Tspec>
</AvailableOrderedTspecList>
<ActiveTspeclndex>1</ActiveTspeclndex>
<TrafficlmportanceNumber>5</TrafficlmportanceNumber>
<MediaServerConnectionld>8973247048732</MediaServerConnectionld>
<MediaRendererConnectionld>7492</MediaRendererConnectionld>
<TrafficLeaseTime>10000</TrafficLeaseTime>
<v2>
<PolicyHolderld>
2facl1234-31f8-11b4-a222-08002b34c003:urn:upnp-org:serviceld:QosPolicyHolder-3a
</PolicyHolderld>
<PolicyLastModified>2006-12-19T16:39:57-08:00</PolicyLastModified>
<PolicyModifyingUserName>jpaine</PolicyModifyingUserName>
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<PolicyHolderConfigUrl>http://192.168.1.2/QPH.html</PolicyHolderConfigUrl>
<v3>

<Critical>0</Critical>

<PolicyHolderConsultedld>

2fac1234-31f8-11b4-a222-08002b34c003:urn:upnp-org:serviceld:QosPolicyHolder-3a

</PolicyHolderConsultedld>
<PolicyHolderConsultedType>3</PolicyHolderConsultedType>
</v3>
</v2>
<OptionalPolicyParams>
<UserName>jpaine</UserName>
<CpName>HomeQosPol icyHolder</CpName>
</0ptionalPolicyParams>

N
N A

2.2

Th
for
ugd

K/TrafficDescriptor>

cUser ImportanceNumber>10</User ImportanceNumber>

KLayer2Streamld>
0c14cd560c14cd560c14cd560c14cd560c14cd560c14cd560c14cd560c14cd56
K/Layer2Streamld>

</BlockingStreamlnfo>

YBlockingStreamsPerSegment>

FxtendedTrafficQosinfo>

.9 A_ARG_TYPE_ResultedQosType

s is a non-negative integer field that indicates the type of Quality of Service establish
a traffic stream by the QoS Manager as a result of RequéstExtendedTrafficQos()
dateExtendedTrafficQos() actions.

Table 2-5 — Meaning of ResultedQosType parameter

Value Meaning

Prioritized QoS

The traffic stream is successfully set up using prioritized QoS for every QoS segment it
traverses This includes, in particular, prioritized QoS setup for QoS segments that support
parameterized QoS.

Hybrid QoS

The traffic stream is successfully admitted on every parameterized QoS segment it
traverses and is set upsusing prioritized QoS on every prioritized QoS segment it traverses.

Parameterized QoS

This traffic streamyis successfully admitted on every parameterized QoS segments it
traverses and-the traffic stream does not traverse any non-parameterized QoS segment.

hd higher | Reserved

2.2

Nd

.10 Relationships Between State Variables

ne

ed
or


https://iecnorm.com/api/?name=15c38c10036bf5dca7e74a1b2571085a

29341-17-11 © ISO/IEC:2011(E) — 39 —

2.3 Eventing and Moderation

Table 2-6 — Event Moderation

Variable Name Evented Moderated Max Logical Min Delta
Event Event Combination per
Rate & Event b

A_ARG_TYPE_TrafficDescriptor NO n/a n/a n/a n/a
A_ARG_TYPE_TrafficHandle NO n/a n/a n/a n/a

A_ Df‘_TVDI:_I\I:|m'|'raffinhnonripfnro NO. nla nla nla nla
A_ARG_TYPE_NumPolicyHolders NO n/a n/a n/a n/a
A_ARG_TYPE_ListOfTrafficDescriptors NO n/a n/a n/a n/al
A_ARG_TYPE_QmCapabilities NO n/a n/a n/a n/a
A_ARG_TYPE_ExtendedTrafficQosinfo NO n/a n/a n/a n/a
A_ARG_TYPE_ ResultedQosType NO n/a n/a n/a n/a

a |Determined by N, where Rate = (Event)/(N secs).

b (N) * (allowedValueRange Step).

2.3.1 Event Model

Thiis service does not expose any eventing state variables,

2.4 Actions
Immediately following this table is detailed information about these actions, including shjrt

depcriptions of the actions, the effects of theractions on state variables, and error codes
defined by the actions.

Table 2-7 — Actions

Name Req. or Opt. @

bquestTrafficQos()

bdateTrafficQos()

bleaseTrafficQos()

ptQmCapabilities()

bquestExtendedTrafficQos()

O|O|mm|m|m|D| ™

R
U
R
BfowseAllTrafficDescriptors()
G
R
U

bdateExtendedTrafficQos()

al R,= Required, O = Optional, X = Non-standard

2 T RaoauestTrafficOos)
e guestatH S

A Control Point invokes this action for setting up QoS for a particular traffic stream. This
action does not support optional extended capabilities such as preemption, reporting of
blocking streams, etc.

The Control Point uses the RequestTrafficQos() action exposed by the QosManager Service
to establish prioritized, parameterized or hybrid QoS for a stream. The Control Point puts the
InitialTrafficDescriptor as an input argument in the RequestTrafficQos() action. The type of
QoS established for the stream is determined by the absence or presence and value of the
RequestedQosType parameter in the InitialTrafficDescriptor.

If the Control Point does not include the RequestedQosType parameter in the
InitialTrafficDescriptor (e.g., legacy 2.0/1.0 CP), by default, the QoS Manager attempts to
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establish prioritized QoS on all the QoS Segments on the path of the stream. If the value of

RequestedQosType parameter is set to “0” (i.e., prioritized-only), the QoS Manager attempts

to

establish prioritized QoS on all the QoS Segments on the path of the stream. If the value of

the RequestedQosType parameter is set to “1” (i.e., Hybrid), the QoS Manager attempts to
establish parameterized QoS on the QoS Segments that support parameterized QoS and

att

empts to establish prioritized QoS on the QoS Segments that only support prioritized QoS.

If the value of the RequestedQosType parameter is set to “2” (i.e., parameterized-only), the
QoS Manager attempts to establish parameterized QoS on all the QoS Segments on the path

of the stream.
2.4 TT Arguments
Table 2-8 — Arguments for RequestTrafficQos()

Argument Direction relatedStateVariable
InijalTrafficDescriptor In A_ARG_TYPE_TrafficDescriptor
TrdfficHandle Out A_ARG_TYPE_TrafficHandle
NufPolicyHolders Out A_ARG_TYPE_NumPalicyHolders
UpglatedTrafficDescriptor Out A_ARG_TYPE _TrafficDescriptor
2.4.1.2 Service requirements
2.4.1.2.1 Base Requirements
Thle following generic requirements apply irrespective of the absence or presence and the

ue of the RequestedQosType parameter in the InitialTrafficDescriptor input argument:

If a Control Point supplies TraffielportanceNumber in TrafficDescriptor to the
QosManager Service when calling ‘the RequestTrafficQos() action, the QosManaJ;er

Service MUST return an error (ErrorCode 721).

If a Control Point supplies ActiveTspecindex in TrafficDescriptor to QosManager Serv|ce
when calling the RequestTrafficQos() action, the QosManager Service MUST return [an
error (Error Code 722).

The QosManager Seryvice MUST include a valid ActiveTspecindex value in the
TrafficDescriptor when it returns a non error value in response to RequestTrafficQos().

If a Control Pointy'supplies a non-null TrafficHandle in the RequestTrafficQos() action| of
QosManager Service, the QosManager Service MUST return error code 701.

If a Centrol Point supplies PolicyLastModified, PolicyModifyingUserName, |or
PolicyHolderConfigUrl when calling the ReguestTrafficQos() action, the QosManager
Service MUST return error code 715.

It a-Control Point does not supply a unique Tspecindex for every Tspec within [an
AvailableOrderedTspecl ist, then the QasManager Service MUST return the errar 725

If the QosManager consults a QosPolicyHolder Service, the QosManager Service MUST
include the TrafficPolicy parameters received from QPH:GetTrafficPolicy() or
QPH:GetListOfTrafficPolicies() action in the TrafficDescriptor when successfully returning
the UpdatedTrafficDescriptor. The QosManager Service MUST always include
QosPolicyHolderld.

If the QoS Manager is successful in establishing QoS for a traffic stream on the entire
path (i.e. QD:SetupTrafficQos() and/or QD:AdmitTrafficQos() actions are successfully
executed on all the QosDevice Service on the path), the QosManager Service MUST
return the admitted traffic descriptor to the Control Point in the UpdatedTrafficDescriptor
output argument of the RequestTrafficQos() action.

The QosManager Service MUST populate all the fields of the Trafficld in the
UpdatedTrafficDescriptor.
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If the QoS Manager obtains the MaxCommittedDelay for every QoS Segment on the path,
then the QosManager Service MUST populate E2EMaxDelayHigh in the

UpdatedTrafficDescriptor.

If the QoS Manager obtains the MaxCommittedDelayJitter for every QoS Segment on the
path, then the QosManager Service MUST populate the E2EMaxJitter in the

UpdatedTrafficDescriptor.

The QosManager Service MUST NOT return QosSegmentSpecificParameter in the

UpdatedTrafficDescriptor.

If the QosManager consults a QosPolicyHolder Service, the QosManager Service MUST

Th
Ini

.4.1.2.2 RequestedQosType Specific Requirements

QosPolicyHolder Service OR the QosPolicyHolder Service supplied by the ControlN\PQ
OR a single available QosPolicyHolder Service on the network. The\Yact
QosPolicyHolder Service and its type used by the QosManager Service are identified

UpdatedTrafficDescriptor output argument.

If the QosManager doesn’'t consult a QosPolicyHolder Service '(e.g. in case
RequestedQosType = “2" or when the QoS Manager uses(default policies
RequestedQosType = “0” and “1"), the QosManager Service MUST return the act
number of QosPolicyHolder Services discovered on the network.

[ial TrafficDescriptor input parameter:

return the value of “1” for the NumPolicyHolders output argument if it uses the preferfed

int
hal
by

the PolicyHolderConsultedld and PolicyHolderConsultedType parameters in the

of
for
hal

e following requirements apply when RequestedQosType parameter is present in the

For the RequestedQosType parameter with the\value of “1” or “2”, if the QoS Manage

path (with or without retries), the QosManager Service MUST return Error Code 765 to
Control Point.

For the RequestedQosType parametérwith the value of “2”, if the QoS Manager identif
that some of the QoS Segments eh*the path do not support parameterized QoS and
less preferred TSPEC is suppliedi“the QosManager Service MUST return error to the
in response to RequestTrafficQos() action with error code of 782.

If a Control Point supplies\the RequestedQosType parameter with the value greater th

For the RequestedQosType parameter with the value of “1” or “2”, if a Control Point dg
not supply a value* for the TrafficLeaseTime field in the [nitialTrafficDescriptor in

Point.

For the RequestedQosType parameter with the value of “1” or “27, if a Control Pg
suppligs the value for the E2EMaxDelayLow parameter but does NOT supply the value
the E2EMaxDelayHigh in the input TSPEC parameters, the QosManager Service MU
retuen error with Error Code 792 to the Control Point.

unable to successfully admit the traffic stream on all the 3.0 QosDevice Services on Ihe

“2", the QosManager Setvice MUST return error with Error Code 718 to the Control Point.

is

he

es
no
CP

an

—

es
hut

argument, the.QosManager Service MUST return error with Error Code 791 to the Confrol

int
for
ST

2.4.1.3 Control Point requirements when calling the action

2.4.1.3.1 Base Requirements

The following generic requirements apply irrespective of the absence or presence and value

of

RequestedQosType parameter in the [nitialTrafficDescriptor input parameter:

A Control Point MUST supply a TrafficHandle element with a null value (i.e. empty string)

to the RequestTrafficQos() action.

A Control Point MUST supply a Trafficld structure which contains at least either

SourceAddress or SourceUuid and either DestinationAddress or DestinationUuid.
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A UPnP AV Control Point, when invoking the QosManager Service, MUST supply the
AVTransportURI, AVTransportinstanceld, MediaServerConnectionld and

MediaRendererConnectionld.

A Control Point MUST NOT supply TrafficilmportanceNumber & UserlmportanceNumber in

InitialTrafficDescriptor when calling the RequestTrafficQos() action.

A Control Point MUST supply a unique Tspeclndex for every Tspec within
AvailableOrderedTspecList.

an

A Control Point MUST NOT supply an ActiveTspeclndex when invoking

ReguestTrafficQos().

2.4

If a Control Point supplies a QosBoundarySourceAddress, it MUST be a valid IP Addre
The 0.0.0.0 option for the *“don't care” address does not apply
QosBoundarySourceAddress.

If a Control Point supplies a QosBoundaryDestinationAddress it MUST, be- a valid
Address. The 0.0.0.0 option for the “don’t care” address does. not apply
QosBoundaryDestinationAddress.

Whenever a Control Point specifies a PolicyHolderld it MUST specify a valid Id fo
PolicyHolder as defined in the QosPolicyHolder service definitionn[POLICY HOLDER].

A Control Point MUST NOT supply PolicylLastModified, \PolicyModifyingUserNan

5S.
to

IP
to

PolicyHolderConfigUrl as a part of InitialTrafficDescriptor.

|.1.3.2 RequestedQosType Specific Requirements

The following requirements apply when RequestedQuesType parameter is present in the

Ini

[ial TrafficDescriptor input parameter:

Th
of

parameter.

For the RequestedQosType parameterwith the value of “1” or “2”, a Control Point MU
supply a value for the TrafficLeaseTime field in the InitialTrafficDescriptor input argume

For the RequestedQosType pardmeter with the value of “1” or “27, if a Control Pg
supplies a value for the E2EMaxDelayLow as one of the input TSPEC parameters, th
the Control Point MUST also-supply the value for the E2EMaxDelayHigh parameters
the TSPEC.

.4.1.4 QoS Manager Requirements

.4.1.4.1 Base Requirements

Requested@osType parameter in the [nitialTrafficDescriptor input parameter:

Th

TrftfficDescriptor when calling the QPH:GetTrafficPolicy action.

A Control Point MUST NOT supply a valuengreater than “2” for the RequestedQosType

ST
nt.
int
en
in

e following.generic requirements apply irrespective of the absence or presence and value

e ©@oS Manager MUST NOT supply any of the TrafficPolicy elements in the

When a Control

Point calls the RequestTrafficQos() action and the QoS Manager

subsequently invokes actions with a TrafficDescriptor as an argument, the QoS Manager
MUST NOT modify those elements that MUST equal the original TrafficDescriptor according

to Table 2-9.
Table 2-9 — Elements that MUST equal those of the original TrafficDescriptor
Parameter Name Must equal original Comments
TrafficDescriptor?
TrafficHandle No
Trafficld Not applicable See sub—elements below
. SourceAddress Yes, if supplied If not supplied by the Control Point, QM
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Parameter Name

Must equal original
TrafficDescriptor?

Comments

obtains it from the QD

. SourcePort

Yes, if supplied

If not supplied by the Control Point, QM

obtains it from the QD

. DestinationAddress

Yes, if supplied

If not supplied by the Control Point, QM

obtains it from the QD

. DestinationPort

Yes, if supplied

If not supplied by the Control Point, QM

obtains it from the QD

| rotacel

Yas—if-sunpled
g Ll

H oot sunnlad by tha Contragl Daoint (N
i P4 T

obtains it from the QD

. v3Trafficld Not applicable See sub-elements below
3Trafficld Not applicable See sub-elements below
SourceUuid Yes, if supplied

DestinationUuid

Yes, if supplied

AvailableOrderedTspecList

Not applicable

See sub-elements below

. T$pec Yes
. Tspecindex Yes
. AvTransportUri Yes
. AvTransportinstanceld Yes
. TrafficClass Yes

2TrafficSpecification

Not applicable

Seé sub-elements below

v3TrafficSpecification

Not applicable

See sub-elements below

. RequestedQosType Yes, if supplied
. DataRate Yes
. MaxBurstSize Yes
. MinServiceRate Yes
. ReservedServiceRate Yes
. TimeUnit Yes
. MaxPacketSize Yes
. E2EMaxDelayHigh Yes
. E2EMaxDelayLow Yes
. E2EMaxJitter Yes

. QosSegmentSpecificParameters

Not applicable

See sub-elements below

. . Interfaceld

Not applicable

.. QoSSegmentld

Not applicable

LRQosSegmentMaxDelayHigh

Not applicable

..... QossSegmentMaxDelayLow

NoT applicable

..... QosSegmentMaxJitter

Not applicable

. MaxServicelnterval Yes
. MinServicelnterval Yes
. LossSensitivity Yes
. ServiceType Yes
ActiveTspeclndex No
TrafficlmportanceNumber No
QosBoundarySourceAddress Yes
QosBoundaryDestinationAddress Yes
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Parameter Name

Must equal original
TrafficDescriptor?

Comments

MediaServerConnectionld Yes
MediaRendererConnectionld Yes
TrafficLeaseTime Yes
PolicyHolderld No
PolicyLastModified No
PolicyModifyingUserName No
PolicyHolderConfigUrl No
QopBoundarySourceUuid Yes
QopBoundaryDestinationUuid Yes
Crijical Yes
PolicyHolderConsultedld No
PolicyHolderConsultedType No

OptionalPolicyParams

Not applicable

See sub-elements_lielow

. UperName Yes
. VeéndorApplicationName Yes
. PprtName Yes
. ServiceProviderServiceName Yes
. CpName Yes

2.4.1.4.2 QoS Policy Retrieval Requirements for'establishing Prioritized QoS

If the QoS Manager fails to discover any QasPolicyHolder service, the QoS Manager MU
perform the following steps:
e | The QoS Manager MUST use the default policy of first-come-first serve admission contr

e | The QoS Manger MUST use the default priorities based on IEEE 802.1D Annex G
described below in Table 2-5,

e | The QoS Manager MUST use default value of “Enabled” for the AdmissionPolicy.

th
th

default priority framthe following table:

TrafficlmportanceNumber field. The QoS Manager takes the value of Traffic Class fr

Thf following table describes how the QoS Manager derives default priorities to be used
TSPEC found ¢inside the Traffic Descriptor structure, and looks up the corresponding

Table 2-10 Default Priorities used by the QoS Manager based on 802.1D (Annex G

Traffic Class

802.1D (Annex G) Traffic Type

Default Priority
(Traffic Importance Number)

ST

ol

as

in
bm

Network Control NCT 7
Streaming Control NC 7
Voice VO 6
Gaming VO 6
AV VI 5
Audio Vi 5
Image EE 3
Data BE 0
Background BK 1
Other BE 0
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When a Control Point calls the RequestTrafficQos() action, if a QoS Manager discovers one
or more QosPolicyHolder Services on the network the QoS Manager MUST follow the
following steps:

e If the QosPolicyHolder Service identified in the PolicyHolderld parameter of the input
traffic descriptor is available, the QoS Manager MUST use the QPH:GetTrafficPolicy()
action to retrieve the TrafficPolicy from that QosPolicyHolder service. The QoS Manager
MUST perform admission control, as defined in UPnP-QoS v2, if the AdmissionPolicy

T ; er
Service identified in the PolicyHolderld is not available, the QosManager responds|to
RequestTrafficQos() or UpdateTrafficQos() with error 780.

e | If a PolicyHolderld is not provided in the PolicyHolderld parameter of the input traffic
descriptor, the QoS Manger MUST identify if there is a preferred QosPolicyHolder Serv|ce
on the network as described in clause 2.4.1.4.3.

e | If the QoS Manager determines that there is a preferred QosPgolicyHolder Serv|ce
selected and available on the network, the QoS Manager MUST invdke
QPH:GetTrafficPolicy() on the preferred QosPolicyHolder Service. The QoS Manager

default priorities based on IEEE 802.1D Annex G¢ The QoS Manager MUST set the
PolicyHolderConsultedType in the TrafficDescriptor to “0” (Default) and MUST set
PolicyHolderConsultedld parameter to NULL.

e | If the QoS Manager determines that no preferied QosPolicyHolder Service is selected |on
the network and there is a single QosRohlcyHolder on the network, the QoS Manager
MUST invoke QPH:GetTrafficPolicy() on-that QosPolicyHolder Service. The QoS Manager
MUST perform admission control, asCdefined in UPnP-QoS v2, if the AdmissionPoljcy
output parameter of the QPH:GetTrafficPolicy() is Enabled. The QoS Manager MUST set
the PolicyHolderConsultedType dn* the TrafficDescriptor to “1” (Single-Available) and
MUST set PolicyHolderConsultedld parameter to the the UDN+Serviceld of the single
QosPolicyHolder Service available on the network.

e | If the QoS Manager determines that no preferred_QosPolicyHolder Service is selected [on
the network and theré are multiple QosPolicyHolder Services on the network, the QpS
Manager MUST use-default policy of first-come-first serve admission control with defgult
priorities based onlEEE 802.1D Annex G as specified above in Clause 2.4.1.4.2 The QpS
Manager MUST_use the default value of “Enabled” for the AdmissionPolicy. The QpS
Manager MUST set the PolicyHolderConsultedType in the TrafficDescriptor to [0”
(Default) and*MUST set PolicyHolderConsultedld parameter to NULL.

2.4.1.4.3.Q0S Policy Retrieval Requirements for Parameterized and Hybrid QoS

Wn\ﬂen the QoS Manager needs to access QoS policies for a Hybrid or Parameterized streﬂm,
it MUST pprfnrm the fnllnwing steps:

The QoS Manager invokes the QD:SetPreferredQph() action on all the QosDevice Services
that implement this action to retrieve the currently stored values of PreferredQphld and the
QphPreferenceCount in those devices. The QoS Manager determines which
QphPreferenceCount is the highest of all those retrieved from QosDevice Services and uses
that QphPreferenceCount to identify the preferred QosPolicyHolder Service. The
QosManager MUST use the QosPolicyHolder Service with the highest QphPreferenceCount
as the preferred QosPolicyHolder service.

If the PreferredQphld value is NULL, then the QoS Manager determines that the user did not
prefer any QosPolicyHolder Service on the network.
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If the QoS Manager determines that there is a preferred QosPolicyHolder Service selected
and available on the network, for RequestedQosType = “1”, the QoS Manager MUST invoke
QPH:GetTrafficPolicy() action on that preferred QosPolicyHolder Service. When performing
“ReportBlockingStreans” or “Preemption” operations for RequestedQosType = “1” or “2", the
QoS Manager MUST invoke QPH:GetListOfTrafficPolicies() on the preferred QosPolicyHolder
Service. The QoS Manager MUST set the PolicyHolderConsultedType in the TrafficDescriptor
to “3” (Preferred) and MUST populate the UDN+Serviceld of the preferred QosPolicyHolder in
the PolicyHolderConsultedld parameter. If the preferred QosPolicyHolder isn’t available, the
QoS Manager MUST use default policy of first-come-first serve admission control with default
priorities based on IEEE 802.1D Annex G. The QoS Manager MUST set the

; v i e } } H Ae— set

nefwork and there is a single QosPolicyHolder on the network, the QoS Mahader MU
injoke on that QosPolicyHolder Service QPH:GetTrafficPolicy()”\ “ action
RegquestedQosType = “1". When performing “ReportBlockingStreans” ,or “Preempti¢n”
operations for RequestedQosType = “1" or “2", the QoS Manager MUST invdke
QRH:GetListOfTrafficPolicies() on the single available QosPolicyHolder Service. The QpS
Manager MUST set the PolicyHolderConsultedType in the TrafficDescriptor to “1” (Singlle-
Aviailable) and MUST set PolicyHolderConsultedld parameter to(the the UDN+Serviceld| of
the single QosPolicyHolder Service available on the network.

If fhe QoS Manager determines that no preferred QosPolicyHolder Service is selected on the
nefwork and there are multiple QosPolicyHolder Services on the network, the QoS Manager
idgntifies if the QosPolicyHolder supplied by the’, Control Point (in the PolicyHoldeyld
pafameter of the traffic descriptor) is available on<he network. If the Control Point specifled
QgsPolicyHolder is available, the QoS Manader MUST invoke on that QosPolicyHolder
sefvice QPH:GetTrafficPolicy() action for ReguestedQosType = “1". When performing
“ReportBlockingStreans” or “Preemption” operations for RequestedQosType = “1” or “2", the
QdS Manager MUST invoke QPH:G&tListOfTrafficPolicies() on the CP supplied
QgsPolicyHolder Service. The QoS Manager MUST set the PolicyHolderConsultedType in the
TrjxfficDescriptor to “2" (CP Supplied);;and MUST set PolicyHolderConsultedld parameter|to

the UDN+Serviceld of the QosPolicyHolder supplied by the Control Point. If the
QgsPolicyHolder identified by .the PolicyHolderld is not available OR the PolicyHoldefld
pafameter is not provided, the/Q0S Manager MUST use default policy of first-come-first sefve
admission control with default/priorities based on IEEE 802.1D Annex G as specified abovdg in
Clause 2.4.1.4.2 The QoS Manager MUST use the default value of “Enabled” for Ihe
AdmissionPolicy. The, QoS Manager MUST set the PolicyHolderConsultedType in the
TrkfficDescriptor to~0"(Default) and MUST set PolicyHolderConsultedld parameter to NULL.

2.4.1.4.4 Prioritized QoS Establishment Requirements

Ugon receiving RequestTrafficQos() action with the RequestedQosType parameter in {he
Inifial TrafficDescriptor either absent or of value “0”, the QoS Manager MUST perform the
following steps to establish Prioritized QoS for the stream:

The QoS Manager MUST obtain QoS traffic policies as specified in Clause 2.4.1.4.2

The QoS Manager MAY invoke QD:GetPathinformation() action on QosDevice service
instances on the network to determine which intermediate devices are on the path from the
source to the sink. Some UPnP QosDevice service instances may also expose the
QD:GetQosDevicelnfo() action. The QoS Manager MAY invoke this action on the source
and/or sink device to find out the IP addresses, port number and protocol information
associated with that particular Traffic Descriptor, if they are not supplied by the CP. It is
possible that some QosDevice services on the path are v3 compliant and some are v2 or
older. Depending on their version, the QoS Manager MUST invoke the QD:GetQosState()
action on v2 QosDevice Sevices and/or QD:GetExtendedQosState() action on v3 QosDevice
Services on the path of the traffic stream to obtain dynamic status about devices. The QoS
Manager MAY also invoke QD:GetQosDeviceCapabilities() action on v2 QosDevice Services.
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QossStateld is a state variable defined in the QosDevice that identifies the state of the device
when it was queried by a QoS Manager with QD:GetQosState() action. QosDevice returns
QosStateld in response to QD:GetQosState(). Subsequently, the QoS Manager repeats this
string as input argument to QD:SetupTrafficQos(). Please see QosDevice Service [QOS
DEVICE] for more details.

The QoS Manager MUST establish QoS for the most preferred of the TSPECs that are
admissible on all the QosDevice Services on the path from those supplied by the CP in the
InitialTrafficDescriptor. The QoS Manager MUST NOT leave any unused allocated resources
on the QosDevice Services.

Fofr v2 QosDevice Services on the path, the QosManager MUST invoke QD:SetupTrafficQojs()
action. For v3 QosDevice Services on the path, the QoS Manager MUST invake-either
Qb:AdmitTrafficQos() or QD:SetupTrafficQos() action. Invocation of QD:AdmitTrafficQols()
action is recommended.

If PD:SetupTrafficQos() and/or QD:AdmitTrafficQos() actions are successfully executed onjall
the QosDevice Services involved, then the UpdatedTrafficDescriptorcreated by the QpS
M4dnager is returned to the Control Point as an output argument tothe RequestTrafficQojs()
acfion. The QoS Manager MUST set the value of ActiveTspecindex in the
UddatedTrafficDescriptor to the index of the TSPEC for which th€. Q0S is established.

If [QD:SetupTrafficQos() and/or QD:AdmitTrafficQos() action fails on any one of the
QgsDevice Services, even after retries (if performed), thevnQoS Manager MUST return Erfor
Cdde 765 in response to the RequestTrafficQos() action.

PdthInformation state variable of QosDevice Service is mandatory and it is evented with
mqderation. Any time there is a change in pathrinformation the QosDevice issues an evént
and sends the updated Pathinformation variable in the body of the event. See [QOS DEVIQE]
fon more details. The QosManager Service-MAY subscribe to these events. Upon receiving |an
event, the QosManager Service MAY“'take an action that it deems necessary €.g.
re¢omputing the topology.

2.4.1.4.5 Parameterized and Hybrid QoS Establishment Requirements

ugdon receiving RequestTrafficQos() action with the RequestedQosType parameter in the
InifialTrafficDescriptor of‘\either “1” or “2”, the QoS Manager MUST perform the following
stgps to establish QoS.for the stream:

If fhe RequestedQosType parameter is set to “1”, the QoS Manager MUST obtain QoS traffic
policies as specified in Clause 2.4.1.4.3.

If fhe RegluestedQosType parameter is set to “2”, the QoS Manager MAY obtain QoS traffic
policies as specified in Clause 2.4.1.4.3.

The QoS Manager MUST determine which intermediate QosDevice Services are on the path
from the source to the sink.. The QoS Manager MAY invoke QD:GetPathInformation() action
on QosDevice service instances on the network to determine this or may have this
information a priori. It is possible that some of the QosDevice services on the path may not
be able to support parameterized-based QoS (e.g. v2 or vl QosDevice Services).

The QoS Manager MUST invoke QD:GetQosState() action on 2.0 or older QosDevice
Services on the path and MUST invoke QD:GetExtendedQosState() on 3.0 QosDevice
services on the path to obtain the dynamic status of devices. The QoS Manager MAY also
invoke QD:GetQosDeviceCapabilities() action on v2 QosDevice Services. The ProtoTspec
parameter in the QosDeviceExtendedState state variable, that is returned as an output
argument of OD:GetExtendedQosState() action of the 3.0 QosDevice Service, contains
information about TSPECs that the QosDevice Service can support on a QoS Segment (e.g.
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QosSegmentMaxDelayHigh, QosSegmentMaxJitter, QosSegmentMaxDelayLow) [QOS
DEVICE] .

The QosManager may use this information to decompose the end-to-end TSPEC parameters
(e.g. E2ZEMaxDelayHigh, E2ZEMaxJitter, E2EMaxDelayLow) supplied by the Control Point into
per-QoS Segment TSPEC parameters before invoking actions on individual QosDevice
Services on the path to admit the stream. The QosManager examines if the sum of the QoS
Segment specific parameters for all the QoS segments is less than the end-to-end
parameters to determine if the request for admission or update would be successful. Please
refer to the [QoS Architecture] for more details on this.

Fofr the RequestedQosType equal to “1" and “2", if E2ZEMaxDelayHigh, E2EMaxDelayl qw,
and, E2EMaxJitter parameters are supplied by the Control Point, the QoS Managet MAY
provide the corresponding QoS segment specific parameters: QosSegmentMaxDelayHigh,
QgdsSegmentMaxDelayLow, and, QosSegmentMaxlJitter, respectively, in the, TSPEC when
inyoking QD:AdmitTrafficQos() actions on QosDevice services on the path.

Sgme v2 or older UPnP QosDevice service instances may).also expose the
Q:GetQosDevicelnfo() action. The QoS Manager MAY invoke this/action on the soujce
and/or sink device to find out the port number and protocol information associated with that
particular Traffic Descriptor. The QD:GetExtendedQosState(}, action on 3.0 QosDev|ce
Services provide IP address, port number and protocol infermation associated with that
particular Traffic Descriptor.

If the QoS Manager determines, based on the network capabilities that even the legast
preéferred TSPEC of the InitialTrafficDescriptor cannot be admitted, the QoS Manager MUST
return error to the Control Point with the Error Code\765.

If the AdmitCtrINet parameter for an interface’on a QosDevice Service is set to “1” in the
QqgsDeviceExtendedState state variable,~then the QosManager determines that the QpS
Seggment corresponding to that interface supports parameterized QoS.

If fhe RequestedQosType is set to~1" and the QoS Manager identifies that some of the QpS
Segments on the path are not able to support parameterized QoS, the QoS Manager MUST
eslablish prioritized QoS fof\the stream on prioritized QoS Segments by invoking either
Qb:SetupTrafficQos() or QD:AdmitTrafficQos() action for those QoS Segments and MUST
establish  parameterized~ QoS on parameterized QoS Segments by invoking
Qb:AdmitTrafficQos() ‘action for those QoS Segments.

Ndte: If the ReguesdtedQosType parameter is set to “1” and if the QoS Manager identifies that
nophe of the QoS *Segments on the path are able to support parameterized QoS, then the QpS
Manager atithe least establishes prioritized QoS for the stream on all the segments that
support prioritized QoS.

If 4
of
preferred TSPEC is supplied, the QOS Manage MUST stop establishing QoS for the stream
The QosManager Service returns Error Code 782 to the Control Point in response to
RequestTrafficQos() action as specified in clause 2.4.1.2.2.

he RequesteonsTvpe parameter is set to “2" and if the QOS Manage |dent|f|es that so

If the QoS Manager identifies that all of the QosDevice Services on the path are capable of
Parameterized QoS, the QoS Manager MUST establish parameterized QoS on all of the QoS
Segments by invoking QD:AdmitTrafficQos() action.

The QoS Manager MUST set the value of ActiveTspecindex in the TrafficDescriptor to the
index of the TSPEC for which it intends to established QoS before invoking
OD:AdmitTrafficQos() and QD:SetupTrafficQos() actions.
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The QoS Manager MUST establish QoS for the most preferred of the TSPECs that are
admissible on all the QosDevice Services on the path from those supplied by the CP in the
InitialTrafficDescriptor. The QoS Manager MUST NOT leave any unused allocated resources
on the QosDevice Services.

If retries are performed for the same TSPEC, the QoS Manager MUST use random backoff.

If E2EMaxDelayHigh and E2EMaxJitter parameters are NOT supplied by the Control Point
OR if the RequestedQosType equal to “1"™:

on all the QosDevice Services on the path, then the UpdatedTrafficDescriptor created|by
the QosManager MUST be returned to the Control Point as an output argument-to fhe
RequestTrafficQos() action. The QoS Manager MUST set the value of Activelispecindex
in the UpdatedTrafficDescriptor to the index of the TSPEC for which the QoS]|is
established.

e | If OD:AdmitTrafficQos() and/or QD:SetupTrafficQos() actions are successfully execu]ed

If E2EMaxDelayHigh and E2EMaxJitter parameters are supplied by the €ontrol Point for the
RegquestedQosType equal to “2”, and if QD:AdmitTrafficQos() aetions are successfully
expcuted on all the QosDevice Services on the path, then:

e [If the sum of all MaxCommittedDelay values and the sum,of all MaxCommittedJiffer
values returned by QosDevice Services on the path is (ess than the E2EMaxDelayH|gh
and E2EMaxJitter values, respectively, then the C@0sManager MUST return the
UpdatedTrafficDescriptor to the Control Point ‘ass an output argument to the
RequestTrafficQos() action. The QoS Manager MUST set the value of ActiveTspecindex
in the UpdatedTrafficDescriptor to the index~6f the TSPEC for which the QoS]|is
established.

e | Otherwise, the QoS Manager MUST return.grror to the Control Point with Error Code 76p5.

If DD:AdmitTrafficQos() and/or QD:SetupTrafficQos() actions are unsuccessful on any of the
QgsDevice Services on the path, even after retries (if performed), then the QoS Managl;er
MUST return error to the Control Point,with Error Code 765.

As an output argumeént of QD:AdmitTrafficQos() action and he
QD:UpdateAdmittedTrafficQasf) action, a QosDevice Service may return a value in the
A |JARG_TYPE Layer2Mapping state variable [QOS DEVICE] This state variable is set by the
QgsDevice Service, when the Layer2Mapping information is available, to report the
Layer2Streamld assaciated with the admitted stream on the QoS Segment. It is expected that
at|least one QosDevice Service on a QoS Segment knows about this mapping. Iff a
QgsDevice Service does not return a Layer2Streamld as output argument |of
QD:AdmitTrafficQos() action and the QD:UpdateAdmittedTrafficQos() action, then the QpS
Manager MUST invoke QD:SetL2Map() action on that QosDevice Service if the action
QD:SetL2Map() is implemented, and the Layer2Streamld mapping for that QoS Segment is
knpwn/to.the QoS Manager. This invocation of QD:SetL2Map(), when possible, serves|to
communicate the Layer2Streamld for this QoS Segment to the QosDevice Service.

2.4.1.4.5.1 QoS Admission Retry Mechanism (Informative)

If there is a failure on one of the QD:AdmitTrafficQos()actions (i.e. there is admission failure
in any one of the QoS Segments), the QoS Manager may attempt to admit the stream by
following the retry mechanism as outlined below.

e Before retrying to admit the stream with the same TSPEC or a less preferred TSPEC, the
QoS Manager releases the network resources on QoS Segments where the stream was
successfully admitted.

e The QoS Manager attempts to admit the stream with the supplied TSPECs in the
preference order specified by the CP.
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The QoS Manager attempts to admit the stream with the same TSPEC that it tried earlier
one more time. If the QoS Manager retries to admit the stream with the TSPEC that it
used in its earlier attempt, the QoS Manager waits for a period of time determined by a
random backoff algorithm after the clean up before retrying the subsequent admission.

If the QoS Manager retries to admit the stream with a less preferred TSPEC than what it
used in its earlier attempt, the QoS Manager waits for a period of time determined by a
random backoff algorithm after the clean up on the entire path before retrying the
subsequent admission.

Once the QoS Manager successfully admits the stream with one of the supplied Tspecs,

+lo O AA + + H
UIC YU IVidTaytcl otUpo TTLNyTITy .

e | If the QoS Manager identifies that the stream cannot be admitted within 30 secs, the QpbS
Manager needs to release the resources on QoS Segments where the stream was
successfully admitted by calling QD:ReleaseAdmittedTrafficQos() or
OD:ReleaseTrafficQos() action on 3.0 QosDevice Services & QD:ReleaseTrafficQos() [on
2.0 or older QosDevice Services.

Suggested random backoff algorithm is as follows:

Thie duration of each backoff interval is a random number in the~interval [50, 100*2{'n]

milliseconds, where n = retry attempt and take values of {1, 2},"Fhus, there will be 2 refry

attempts after initial failure. Thus, the maximum backoff\time will be 200+400= €00
milliseconds, after which the QoS Manager gives up setting up of QoS. These numbeérs
shpuld be configurable in an out-of-band manner.

se

2.

W;en the QoS Manager is performing preemption, which is explained later in Clay
th

QoS Manager reports an error to the Contral Point.

2.4.1.5 Dependency on State (if any)

.6.4.3.1 below, n takes values of {1, 2, 3}. Thus)there will be 3 preemption attempts befgre

Simce UPnP QosManager is defined-as a stateless entity, there is no dependency of this
acfion on state.
2.4.1.6 Effect on State (if any)
Simce UPnP QosManagerf is'defined as a stateless entity, there is no effect of this action |on
stgte
2.4.1.7 Errors
Table 2-11 — Error Codes for RequestTrafficQos()
errorCode errorDescription Description
701 TrafficHandle must not TrafficHandle must not be specified by the Control Point
be specified by the
Control Point
710 Incomplete Trafficld At least one of the required parameters in the Trafficld is absent.
711 Trafficld could not be The QosManager could not complete the Trafficld
completed
713 Malformed Name-string One or more of the String fields in the traffic descriptor do not conform
to the specification.
715 Policy parameters MUST | PolicyLastModified, PolicyModifyingUserName, or
NOT be specified by the PolicyHolderConfigUrl MUST NOT be specified by the Control Point
Control Point
716 An input parameter (e.g. | One of the XML-based input arguments does not follow the schema
TrafficDescriptor) does
not validate against the
XML schema
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errorCode errorDescription Description

718 Invalid Requested QoS Value supplied for RequestedQosType parameter is invalid
Type

721 TrafficlmportanceNumbe | TrafficilmportanceNumber must not be specified by the Control Point
r MUST not be specified
by the Control Point

722 The ActiveTspeclndex The ActiveTspeclndex must not be specified by the Control Point
MUST NOT be specified
by the Control Point

725 Duplicate Tspecindex All Tspec indices must be unigue

740 No QosDevice at Source | Source QosDevice does not exist.
IP address

741 No QosDevice at Destination QosDevice does not exist.
Destination IP address

742 No QosDevice at Source Boundary QosDevice does not exist.
QosBoundarySourceAdd
ress

743 No QosDevice at Destination Boundary QosDevice does notyexist.
QosBoundaryDestination
Address

744 No QosDevices No QosDevice instances found gn‘the network.
available

746 QosPolicyHolder failure QosManager gets incorrect information from the QosPolicyHolder

(could be malformed XML)

7%2 QosBoundarySourceAdd | The source and/or destination is not on the subnet which is under the
ress or management of this\QosManager
QosBoundaryDestination
Address not on the
same subnet.

765 Admission Failure A stream’¢annot be admitted due to lack of resources on the netwdrk.

712 Network not capable Reguest exceeds network capabilities

713 Cannot retrieve XML An XML namespace was included in one of the arguments, but the
namespace QosManager service was unable to retrieve the namespace from the

location provided.

780 QosPolicyHolder. not The QosPolicyHolder specified by the PolicyHolderld was not found.
found

781 Preferred The Preferred QosPolicyHolder not found on the network.
QosPolieyKolder not
found

782 Parameterized QoS not End to end parameterized QoS cannot be established for a stream|due
possible to presence of at least on prioritized QoS segment.

785 Different Preferred QosDevice Services report different Serviceld values for the Prefeqred
QosPolicyHolder QosPolicyHolder with the same highest preference count.
Serviceld values

792 TrafficLeaseTime is TrafficLeaseTime in the traffic descriptor is missing
Illibbilly

792 Incorrect TSPEC Input parameters supplied in the TSPEC are incorrect.

2.4.2 UpdateTrafficQos()

When a Control Point needs to change the QoS associated with a particular traffic, it uses the
UpdateTrafficQos() action.

Upon receiving UpdateTrafficQos() action, the QosManager repeats the admission control
process described above for the revised TrafficDescriptor.

Note:

It is possible that Control

Points can invoke UpdateTrafficQos() action on

a

QosManager:2 Service to update traffic descriptors with RequestedQosType greater than “0”".
However, the behavior of the QosManager:2 Service upon invocation of such action is
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unspecified. Hence, invocation of UpdateTrafficQos()action by Control Points on
QosManager:2 Service for traffic descriptors with RequestedQosType greater than “0” is
discouraged.

Table 2-12 shows which elements may be updated by the Control Point when calling the
UpdateTrafficQos() action.

Table 2-12 — Elements that are allowed to be updated when calling UpdateTrafficQos()

; Parameter Name May be Updated? Comments
TraifficHandIe No
Tralfficld No Not applicable / See sub—elements,'helow
. SpurceAddress No Must be the same one as from the
returned Traffic Descriptor
. SpurcePort No Must be the same one as\from the
returned Traffic Descriptor
. DpstinationAddress No Must be the samefoffe as from the
returned Traffie,DesScriptor
. DpstinationPort No Must be the same one as from the
returned<Traffic Descriptor
. IplProtocol No Must’be‘the same one as from the
retUrired Traffic Descriptor
AvailableOrderedTspecList Yes See sub-elements below
. T$pec Yes See sub-elements below
. Tspeclndex Yes
. AvTransportUri No
. AvTransportinstanceld No
. TrafficClass No
2TrafficSpecification No Not applicable/ See sub-elements below
v3TrafficSpecification NoO Not applicable/ See sub-elements below
. RequestedQosType Yes
. DataRate Yes
. MaxBurstSize Yes
. MinServiceRate Yes
. ReservedServiceRate Yes
. TimeUnit Yes
. MaxPacketSize Yes
. E2EMaxDelayHigh Yes
~E2EMaxDelayLow Yes
. E2EMaxJitter Yes
. QosSegmentSpecificParameters N/A Not applicable
..... Interfaceld N/A Must not be supplied by Control Point
..... QosSegmentld N/A Must not be supplied by Control Point
..... QosSegmentMaxDelayHigh N/A Must not be supplied by Control Point
..... QosSegmentMaxDelayLow N/A Must not be supplied by Control Point
..... QosSegmentMaxJitter N/A Must not be supplied by Control Point
.. .. MaxServicelnterval Yes
. ... MinServicelnterval Yes
. ... LossSensitivity Yes
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. ... ServiceType Yes

ActiveTspeclndex No QosManager may update this in its
response

TrafficlmportanceNumber No QosManager may update this in its
response

QosBoundarySourceAddress No

QosBoundaryDestinationAddress No

Me—liaCAn:nrf‘nnnnnfinnlri ANo.

MefiaRendererConnectionld No

TrgfficLeaseTime Yes

PollicyHolderld Yes

PolicyLastModified N/A Must not be supplied by Control Point

PolicyModifyingUserName N/A Must not be supplied by“Control Point

PolicyHolderConfigUrl N/A Must not be supplied by Control Point

QopBoundarySourceUuid No

QopBoundaryDestinationUuid No

Crifical Yes

PolicyHolderConsultedld No QosManager may update this in its
response

PolicyHolderConsultedType No QosManager may update this in its
response

OptionalPolicyParams Not applicable See sub-elements below

. UperName Yes

. VendorApplicationName No

. PprtName No

. ServiceProviderServiceName NoO

. CpName Yes This MUST be the CpName of the Control
Point invoking the update

2.4.2.1 Arguments

Table 2-13 — Arguments for UpdateTrafficQos()
Argument Direction relatedStateVariable

TrdfficHandle In A_ARG_TYPE_TrafficHandle

RefquestedTrafficDescriptor In A_ARG_TYPE_TrafficDescriptor

ImgleméntedTrafficDescriptor Out A_ARG_TYPE_TrafficDescriptor

NumRolicyHolders Out A_ARG_TYPE_NumPolicyHolders

2.4.2.2 Service Requirements
2.4.2.2.1 Base Requirements

The following generic requirements apply irrespective of the absence or presence and value
of RequestedQosType parameter in the RequestedTrafficDescriptor input argument:

e If Control Point supplies TrafficilmportanceNumber in TrafficDescriptor to the QosManager
Service when calling the UpdateTrafficQos() action, QosManager returns error 721.

e If Control Point supplies ActiveTspecindex in TrafficDescriptor to QosManager when
calling the UpdateTrafficQos() actions, the QosManager Service MUST return error code
722.
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The QosManager Service MUST include a valid ActiveTspecindex value in the
TrafficDescriptor when it returns a non error value in response to UpdateTrafficQos()
action.

If a Control Point attempts to update elements in the TrafficDescriptor that are not
specified by Table 2-12, the QosManager Service MUST return error code 714.

In response to the Control Point calling the UpdateTrafficQos() action, the QosManager
may update ActiveTspecindex, and/or TrafficlmportanceNumber in the TrafficDescriptor
structure. All other non-<any> XML elements MUST NOT be updated by the QosManager.

If a Control Point supplies a non-existent TrafficHandle as first argument of

UpdateTrafficQos(), the QosManager MUST return an error (Error Code 703).

If a Control Point supplies PolicyLastModified, PolicyModifyingUserNafe, |or
PolicyHolderConfigUrl when calling the UpdateTrafficQos() action, the QosSManager
MUST return error code 715.

If a Control Point does not supply a unique Tspeclndex for every TSREC within |an
AvailableOrderedTspeclList, then the QosManager will return the error 725.

The QosManager MUST include the TrafficPolicy parametersiyfeceived from the
OPH:GetTrafficPolicy() in the TrafficDescriptor when successfully returning the
UpdatedTrafficDescriptor. The QosManager MUST always include” QosPolicyHolderld.

If the QoS Manager is successful in updating the traffic stteam on all the 3.0 QosDev|ce
Services on the path, the QosManager Service MUST retarn the updated TrafficDescripfor
to the Control Point as |ImplementedTrafficResScriptor output argument |of
OM:UpdateTrafficQos() action.

The QosManager Service MUST populate all the fields of the Trafficld in the
ImplementedTrafficDescriptor.

If the QoS Manager obtains the MaxCommittedDelay for every QoS Segment on the path,
then the QosManager Service MUST populate E2EMaxDelayHigh in the
ImplementedTrafficDescriptor.

If the QoS Manager obtains the MaxCommittedJitter for every QoS Segment on the path,
then the QosManager Service MUST populate the E2EMaxJitter in the
ImplementedTrafficDescriptor,

The QosManager Service. MUST NOT return QosSegmentSpecificParameter in the
ImplementedTrafficDesckiptor.

The QosManager Service MUST return the value of “1” for the NumPolicyHolders output
argument if it uses the preferred QosPolicyHolder Service OR the QosPolicyHoldler
Service supplied Py the Control Point OR a single available QosPolicyHolder Service |on
the network. Otherwise, (i.e, if the QoS Manager uses default policies) the

Service_are identified by the PolicyHolderConsultedld and PolicyHolderConsultedTylpe
parameters in the UpdatedTrafficDescriptor output argument.

if<UpdateTrafficLeaseTime in the TrafficDescriptor is set to “1”, then the QoS Manager

MUST invoke QD:Update IraiiicLease [Tme() on each QosDevice Service on the paih and
MUST NOT invoke OD:UpdateAdmittedQos()

2.4.2.2.2 RequestedQosType Specific Requirements

The following requirements apply when RequestedQosType parameter is present in the
RequestedTrafficDescriptor input parameter:

For the RequestedQosType parameter with the wvalue of “1” or “2" in the
RequestedTrafficDescriptor, if the QoS Manager is unable to successfully update the
traffic stream on all the 3.0 QosDevice Services on the path, even after retries (if
performed), the QosManager Service MUST return Error Code 763 to the Control Point.

For the RequestedQosType parameter with the value of “2" in the
RequestedTrafficDescriptor, if the QoS Manager identifies that some of the QoS
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Segments on the path are not able to support Parameterized QoS, if no less preferred

TSPEC is supplied, the QosManager Service MUST return error to the CP in response
UpdateTrafficQos() action with Error Code 782.

to

If a Control Point supplies the RequestedQosType parameter with the value greater than
“2" in the RequestedTrafficDescriptor, the QosManager Service MUST return error with

Error Code 718 to the Control Point.

For the RequestedQosType parameter with the value of “1” or “2”, if a Control Point does
not supply a value for the TrafficLeaseTime field in the RequestedTrafficDescriptor input
argument, the QosManager Service MUST return error with Error Code 791 to the Control

Daoint

.4.2.3 Control Point requirements when calling the action

.4.2.3.1 Base Requirements

T Ot

For the RequestedQosType parameter with the value of “1” or “2”, if a ControlN\PO
supplies the value for the E2EMaxDelayLow parameter but does NOT supply the-yalue
the E2EMaxDelayHigh in the input TSPEC parameters, the QosManager Servicé MU
return error with Error Code 792 to the Control Point.

RequestedQosType parameter in the RequestedTrafficDescriptor input parameter:

2.4

A Control Point's updated TrafficDescriptor MUST be confermant to Table 2-12. The fie
that cannot be updated MUST have the same valuescas contained in the traffic descrip
stored on the QosDevice Service that is identified by the TrafficHandle.

UpdateTrafficQos() action.

A Control Point MUST NOT supply TrafficbmportanceNumber in the TrafficDescriptor
QosManager when calling the UpdateTrafficQos() action.

A Control Point MUST supply a, unique Tspecindex for every TSPEC within
AvailableOrderedTspecList.

when calling the UpdateTrafficQos() actions.

Whenever a Control Point specifies a PolicyHolderld it MUST specify a valid Id fo
PolicyHolder as defined)in the QosPolicyHolder service definition.[POLICY HOLDER]

A Control Point..MUST NOT supply PolicylLastModified, PolicyModifyingUserNan

int
for
ST

e following generic requirements apply irrespective of the absence or presence and value

ds
tor

A Control Point MUST supply a valid TrafficHaiddle as the first argument when calling fhe

to

an

A Control Point MUST NOT supply ActiveTspecindex in TrafficDescriptor to QosManager

PolicyHolderCohfigUrl.

If a Controh Point wants to update the TrafficLeaseTime of the QoS reservation fo
stream ipdicated by the TrafficDescriptor without making any other updates to the Q
reservation, the UpdateTrafficLeaseTime field in the TrafficDescriptor MUST be set
-

| 2¢3.2 RequestedQosType Specific Requirements

The following requirements apply when RequestedQosType parameter is present in the
RequestedTrafficDescriptor input parameter:

A Control Point MUST NOT supply a value greater than “2” for the RequestedQosType

parameter.

For the RequestedQosType parameter with the value of “1” or “2”, a Control Point MUST
supply a value for the TrafficLeaseTime field in the RequestedTrafficDescriptor input

argument.

For the RequestedQosType parameter with the value of “1” or “2”, if a Control Point

supplies a value for the E2ZEMaxDelayLow as one of the input TSPEC parameters, th
the Control Point MUST also supply the value for the E2ZEMaxDelayHigh parameters
the TSPEC.

en
in
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2.4.2.4 QoS Manager Requirements
2.4.2.4.1 Base requirements

The following generic requirements apply irrespective of the absence or presence and value
of RequestedQosType parameter in the RequestedTrafficDescriptor input parameter:

e When a Control Point calls the UpdateTrafficQos() action and the QoS Manager
subsequently invokes actions with a TrafficDescriptor as an argument, the QoS Manager
MUST NOT modify those elements that MUST equal the original TrafficDescriptor
according to Table 2-9

e | In addition, the QosManager MUST use the original TrafficHandle and MUST,'NOT
generate a new TrafficHandle.

2.4.2.4.2 Prioritized QoS Update Requirements

ugdon receiving UpdateTrafficQos() action with the RequestedQosType parameter in the
RegqguestedTrafficDescriptor either absent or with a value of 0, the Q0S” Manager MUBT
pefform the following steps:

e | The QoS Manager MUST obtain QoS traffic policies as specified in"Clause 2.4.1.4.2.

e | The QoS Manager then MUST invoke QD:ReleaseTrafficQes()y and QD:SetupTrafficQojs()
actions, subsequenctly, on all v2 QosDevice Services on\‘the path. The QoS Manager
MUST invoke OD:UpdateAdmittedQos() OR QD:ReleaseTrafficQos() followed [by
OD:SetupTrafficQos(), action on all v3 QosDevice Services on the path. It|is
recommended that the QoS Manager invokes QDJ/UpdateAdmittedQos() action on |v3
QosDevice Services.

o | If OD:UpdateAdmittedQos() and QD:SetupTrafficQos() actions are successfully executed
on all the QosDevice Services on the path,\then the updated TrafficDescriptor created [by
the QosManager is returned to the Control Point as ImplementedTrafficDescriptor output
argument of QM:UpdateTrafficQos()vaction. The QoS Manager MUST set the value| of
ActiveTspeclindex in the ImplemenriedTrafficDescriptor to the index of the TSPEC for
which the QoS is established.

2.4.2.4.3 Parameterized & Hybrid QoS Update Requirements

ugon receiving UpdateTrafficQos action with the RequestedQosType parameter in the
RdquestedTrafficDescripter of either “1” or “2”, the QoS Manager MUST perform the follow|ng
steps:

e | If the RequestedQosType parameter is “1”, the QoS Manager MUST obtain QoS traffic
policies as specified in Clause 2.4.1.4.3.

e | If the RéguestedQosType parameter is “2”, the QoS Manager MAY obtain QoS traffic
policies.as specified in Clause 2.4.1.4.3.

e | If, the RequestedQosType parameter is “1”, the QoS Manager MUST invgke
QbrReleaseTrafficQos() and QD:SetupTrafficQos() subsequenctly on all v2 QosDev|ce
Services on the path and the QoS Manager MUST invoke OQD:UpdateAdmittedQos()
action on all v3 QosDevice Services on the path.

e If the RequestedQosType parameter is “2”, the QoS Manager MUST invoke
QOD:UpdateAdmittedQos() action on all v3 QosDevice Services on the path.

e For the RequestedQosType equal to “1” and “2”, if E2ZEMaxDelayHigh, E2ZEMaxDelaylL ow,
and, E2EMaxJitter parameters are supplied by the Control Point, the QoS Manager MUST
provide the corresponding QoS segment specific parameters: QosSegmentMaxDelayHigh,
QosSegmentMaxDelayLow, and, QosSegmentMaxlJitter, respectively, in the TSPEC when
invoking QD:UpdateAdmittedQos() actions on QosDevice services on the path.

e The QoS Manager MUST establish QoS for the most preferred of the TSPECs that are
admissible on all the QosDevice Services on the path from those supplied by the Control
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Point in the RequestedTrafficDescriptor. The QoS Manager MUST NOT leave any unused
allocated resources on the QosDevice Services.

If E2EMaxDelayHigh and E2EMaxJitter parameters are NOT supplied by the Control Point
OR if the RequestedQosType equal to “0” or “1:

e |If QD:UpdateAdmittedQos() and QD:SetupTrafficQos() actions are successfully
executed on all the QosDevice services on the path, then the updated
TrafficDescriptor created by the QosManager is returned to the Control Point as
ImplementedTrafficDescriptor output argument of QM:UpdateTrafficQos() action. The
QoS Manager MUST set the value of ActiveTspecindex in the

Lanlamantad TeroffinN Ao orin tor o tha indas,  of l-lf-: TSnEf‘ for which +tha O~C
e
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established.

If E2EMaxDelayHigh and E2EMaxJitter parameters are supplied by the Control-Point for
the RequestedQosType equal to “2", and if the QD:AdmitTrafficQas()” andfor
QD:SetupTrafficQos() actions are successfully executed on all the QosDevice Services|on
the path, then:

e If the sum of all MaxCommittedDelay values and the sum of all MaxCommittedJitter
values returned by QosDevice Services on the pathy'is less than the
E2EMaxDelayHigh and E2EMaxJitter values, respectively~then the QosManager
MUST return the_ImplementedTrafficDescriptor to the GControl Point as an output
argument of the UpdateTrafficQos() action. The QoS Mahader MUST set the value| of
ActiveTspecindex in the UpdatedTrafficDescriptor to the index of the TSPEC for which
the QoS is established.

e Otherwise, the QoS Manager MUST return Error code 763 to the Control Point|in
response to the UpdatedTrafficQos() action, gven after retries (if performed), and the
QoS Manager MUST restore the QoS established for the stream prior to attempting
the update on all QosDevice Services on the ‘path.

As an output argument of the QD:UpdateAdmittedTrafficQos() action, a QosDev|ce
Service may return a value in the A ARG TYPE Layer2Mapping state variable [QDS
DEVICE] . This state variable is set hy.'the QosDevice Service, when the Layer2Mapping
information is available, to report the,Layer2Streamld associated with the admitted stregm
on the QoS Segment. It is expeeted that at least one QosDevice Service on a QpS
Segment knows about this_mapping. If a QosDevice Service does not return| a
Layer2Streamld as output argument of the QD:UpdateAdmittedTrafficQos() action, then
the QoS Manager MUST Anvoke QD:SetlL.2Map() action on that QosDevice Service if fhe
action QD:SetL2Map()-is- implemented, and the Layer2Streamld mapping for that QpS
Segment is known to the QosManager. This invocation of QD:SetL2Map(), when possille,
serves to communicate the Layer2Streamld for this QoS Segment to the QosDevice
Services on this QoS Segment.

If there is adajlure on one of the QD:UpdateAdmittedQos() actions (i.e. there is admissjon
failure in~any one of the QoS Segments), the QoS Manager MAY follow the steps |as
identified'in Clause 2.4.1.4.5.1 to retry admitting the updated traffic descriptor.

If retries are performed for the same TSPEC, the QoS Manager MUST use randpm
backoff.

[T the Q0S Manager determines that the siream cannot be successiully updated even with
the least preferred TSPEC, the QosManager MUST return Error code 763 to the Control
Point in response to the UpdatedTrafficQos() action and the QoS Manager MUST restore
the QoS established for the stream prior to attempting the update on all QosDevice
Services on the path.

2.4.2.5 Dependency on State (if any)

Since UPnP QosManager is defined as a stateless entity, there is no dependency for this

action on the state.

2.4.2.6 Effect on State (if any)

Since QosManager is defined as a stateless entity, there is no effect of this action on state.
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errorCode errorDescription Description

703 Traffic Handle unknown to this device Traffic Handle unknown to this device

713 Malformed Name-string One or more of the String fields in the traffic descriptor
do not conform to the specification.

714 Tried to update unmodifiable Traffic QosManager cannot be requested to update some of

Descriptor elements the TrafficDescriptor parameters e.q, Trafficld
TrafficHandle

715 Policy parameters must not be specified | PolicyLastModified, PolicyModifyingUserName, or

by the Control Point PolicyHolderConfigUrl MUST NOT be specified by {he
Control Point

716 An input parameter (e.g. One of the XML-based input arguments does not follow
TrafficDescriptor) does not validate the schema
against the XML schema

718 Invalid Requested QoS Type Value supplied for Requested@osType parameter i
invalid

721 TrafficlmportanceNumber must not be TrafficlmportanceNumber must not be specified by [the
specified by the Control Point Control Point

722 The ActiveTspecindex must not be The ActiveTspeelndex must not be specified by the)
specified by the Control Point Control Point

725 Duplicate Tspeclndex All Tspectindices must be unique

740 No QosDevice at Source IP address Soufce QosDevice does not exist.

741 No QosDevice at Destination IP Destination QosDevice does not exist.
address

742 No QosDevice at Source Boundary QosDevice does not exist.
QosBoundarySourceAddress

743 No QosDevice at Destination Boundary QosDevice does not exist.
QosBoundaryDestinationAddress

744 No QosDevices available No QosDevice instances found on the network.

746 QosPolicyHolder failure QosManager gets incorrect information from the
QosPolicyHolder (could be malformed XML)

7%2 QosBoundarySourceAddress or The source and/or destination is not on the subnet
QosBoundaryDestinationAddress not on | which is under the management of this QosManaggr
the samg Subnet

763 Update_Failed Failure in updating the traffic stream on one or more
QosDevice Service(s) on the path.

713 €annot retrieve XML namespace An XML namespace was included in one of the
arguments, but the service was unable to retrieve the
namespace from the location provided.

780 QosPolicyHolder not found The QosPolicyHolder specified by the PolicyHolderjd
was not found.

781 Preferred QosPolicyHolder not found The Preferred QosPolicyHolder was not found on the
network.

782 Parameterized QoS not possible End to end parameterized QoS cannot be established
for a stream due to presence of at least on prioritized
QoS segment.

785 Different Preferred QosPolicyHolder QosDevice Services report different Serviceld values

Serviceld values for the Preferred QosPolicyHolder with the same
highest preference count.

791 TrafficLeaseTime is missing TrafficLeaseTime in the traffic descriptor is missing

792 Incorrect TSPEC Input parameters supplied in the TSPEC are incorrect.
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2.4.3 ReleaseTrafficQos()

Control Point can invoke this action for releasing the Quality of Service for a particular traffic
stream.

2.4.3.1 Arguments

Table 2-15 — Arguments for ReleaseTrafficQos

Argument Direction relatedStateVariable

ReyokeTrafficHandle In A_ARG_TYPE_TrafficHandle

2.4.3.2 Service requirements

If & Control Point supplies an unknown TrafficHandle, the QosManager returns an_error (Erfor
Cqde 703)

2.4.3.3 Control Point requirements when calling the action

A Control Point MUST supply a valid Traffic Handle when calling ReléaseTrafficQos()

2.4.3.4 QoS Manager requirements

ugdon receiving ReleaseTrafficQos() for a traffic stream identified by the RevokeTrafficHangle
argument, the QoS Manager MUST invoke the QD:ReleaseTrafficQos() action on all [v2
QdsDevice services and QD:ReleaseAdmittedQos() .or ‘©D:ReleaseTrafficQos() action on|all
v3| QosDevice services on the path of the traffic¢Stream. It is recommended that the QpS
Manager invokes QD:ReleaseAdmittedQos() on V3 JosDevice services.

2.4.3.5 Dependency on State (if any)

Simce QosManager is defined as a stateléss entity, there is no dependency for this action|on
the state.

2.4.3.6 Effect on State (if any)

Sipce QosManager is defined-as a stateless entity, there is no effect of this action on state

2.4.3.7 Errors

Table 2-16 — Error Codes for ReleaseTrafficQos

brrorCode errorDescription Description

703 Traffic Handle
unknown to this
device

744 No QosDevice
services available

773 Cannot retrieve An XML namespace was included in one of the arguments, but the service
XML namespace was unable to retrieve the namespace from the location provided.

2.4.4 BrowseAllTrafficDescriptors()

A Control Point can invoke this action to browse all the ‘TrafficDescriptors’ configured on the
network. Each TrafficDescriptor represents QoS for a particular traffic stream.
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2.4.4.1 Arguments

Table 2-17 — Arguments for BrowseAllTrafficDescriptors

Argument Direction relatedStateVariable
NumberOfTrafficDescriptors Out A_ARG_TYPE_NumTrafficDescriptors
TrafficDescriptorList Out A_ARG_TYPE_ ListOfTrafficDescriptors

2.4.4.2 QoS Manager requirements

WrC_I_I'P_t_H_m_B_NH_H_D_I_l_FMMUFen a control Point calls the Browse raificDescripiors action, the Qo anager T
report back the details on various traffic streams admitted on the QosDevice services on‘the
nefwork by querying known QosDevice services (for example by calling thelactlon
QD):GetQosState() or QD:GetExtendedQosState()).

2.4.4.3 Dependency on State (if any)

Thiis action does not have any dependency on state.

2.4.4.4 Effect on State (if any)

Thiis action does not have any effect on state.

2.4.45 Errors

Table 2-18 — Error Codes for BrowseAllTrafficDescriptors

brrorCode errorDescription Description
704 Network contains Network contains Different TrafficDescriptors for same TrafficHandle.
Different
TrafficDescriptors Note: This'Error Code is maintained forward for backwards compatibility.
for same

TrafficHandle

713 Cannot retrieve An"XML namespace was included in one of the arguments, but the service
XML namespace was unable to retrieve the namespace from the location provided.

2.4.5 GetQmCapabilities()

A Control Point can inyvoke this action to determine various optional capabilities supported|by
the QosManager Service (e.g. preemption).

2.4.5.1 Arguments

Table 2-19 — Arguments for GetQmCapabilities

Argument Direction relatedStateVariable

QmCapabilities out A_ARG TYPE QmCapabilities

2.4.5.2 QosManager Service requirements

If the QosManager Service is capable of reporting information about Blocking Streams while
attempting to admit a traffic stream as specified in Clause 2.4.6.4.3.1 below, the QosManager
Service MUST return the value of ReportBlockingStreams field as “1” in the QmCapabilities
state variable that is returned as an output argument of GetQmCapabilities() action.
Otherwise the QosManager Service MUST return the value of ReportBlockingStreams field as
“0”.

If the QosManager Service is capable of performing Preemption of Blocking Streams while
attempting to admit a traffic stream as specified in Clause 2.4.6.4.3.1 below, the QosManager
Service MUST return the value of Preemption field as “1” in the QmCapabilities state variable
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that is returmed as an output argument of GetQOmCapabilities() action. Otherwise the
QosManager Service MUST return the value of Preemption field as “0”.

2.4.5.3 Dependency on State (if any)

This action does not have any dependency on state.

2.4.5.4 Effect on State (if any)

This action does not have any effect on state.

2.4.5.5 Errors

Table 2-20 — Error Codes for GetQmCapabilities

brrorCode errorDescription Description

2.4.6 RequestExtendedTrafficQos()

A LControl Point invokes this optional action for setting up QoS for)a specified traffic stream
with optional additional capabilities, such as preemption and\xeporting of blocking streams
that are not supported by RequestTrafficQos() action.

2.4.6.1 Arguments

Table 2-21 — Arguments for RequestExtendedTrafficQos

Argument Direction relatedStateVariable
Inityal TrafficDescriptor In A_ARG_TYPE_TrafficDescriptor
SelectedQmCapabilities In A_ARG_TYPE_QmCapabilities
TrgfficHandle Out A_ARG_TYPE_TrafficHandle
UpglatedTrafficDescriptor Out A_ARG_TYPE_TrafficDescriptor
ExtendedTrafficQosinfo Out A_ARG_TYPE_ExtendedTrafficQoslInfo
ResultedQosType Out A_ARG_TYPE_ResultedQosType

2.4.6.2 Service requirements

2.4.6.2.1 Base Requirements

Rdgfer to Clause 2.4.1.2.1 above for base requirements when a Control Point invoKes
RegquestExtendedTrafficQos() action.

Ndte:, The QosManager Service does not return NumPolicyHolders parameter as an output
argument of RequestFxtendedTrafficQas() action

2.4.6.2.2 Additional Requirements

If a Control Point requests non-supported QosManager Service capability in the
SelectedQmCapabilities input argument, the QosManager Service MUST return Error Code
790.

For RequestedQosType parameter with the value of “1”, if the QoS Manager identifies that
one of the QoS Segments on the path is not capable of supporting Parameterized QoS, the
QosManager Service MUST set ResultedQosType output argument to “1".
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Note: The QoS Manager determines whether a QoS Segment is capable of supporting
parameterized QoS based on the AdmitCntrINet parameter retrieved via the
QD:GetExtendedQosState() action.

For RequestedQosType parameter with the value of “1”, if the QoS Manager identifies that all
of QoS Segments on the path are capable of supporting Parameterized QoS, the
QosManager Service MUST set ResultedQosType output argument to “2”.

For the RequestedQosType parameter with the value of “2”, if the QoS Manager identifies
that some of the QoS Segments on the path are not able to support Parameterized QoS, and
no[ less preferred TSPEC is supplied, the QosManager Service MUST return error to_{he
Cgntrol Point in response to RequestExtendedTrafficQos() with error code of 782.

If @ Control Point supplies the RequestedQosType parameter with the value greater than [2”
in |the RequestedTrafficDescriptor, the QosManager Service MUST return error with Erfor
Cdde 718 to the Control Point.

Fofr the RequestedQosType parameter with the value of “1” or “2”, if a-Control Point does not
supply a value for the TrafficLeaseTime field in the [nitialTrafficDescfiptor input argument, t{he
QgsManager Service MUST return error with Error Code 791 to the Control Point.

2.4.6.3 Control Point requirements when calling the actién
2.4.6.3.1 Base Requirements

Rdfer to Clause 2.4.1.3.1 above when invoking ReguéstExtendedTrafficQos() action.

2.

[

|.6.3.2 Additional Requirements

Fofr the RequestedQosType parameter with’ the value of “1” or “2”, a Control Point MUST
supply a value for the TrafficLeaseTime,field in the InitialTrafficDescriptor input argument.

c

Fofr the RequestedQosType parameter with the value of “1” or “2”, if a Control Point suppl|es
a value for the E2EMaxDelaylLeWw’ as one of the input TSPEC parameters, then the Confrol
Pgint MUST also supply the value for the E2ZEMaxDelayHigh parameters in the TSPEC.

2.4.6.4 QoS Manager requirements
2.4.6.4.1 Base requjrements

When a ControlPoint calls the RequestExtendedTrafficQos() action, the QoS Manager MUST
follow all thé requirements identified in Clause 2.4.1.4.1 above, irrespective of the value| of
RegguestedQosType parameter in the InitialTrafficDescriptor input parameter.

2.4.64.2 Prioritized QoS Establishment Requirements with Extended Functionality

Upon receiving the ReguestExtendedTrafficQos() action with the RequestedQosType
parameter in the InitialTrafficDescriptor of value “0”, the QoS Manager MUST follow the
requirements identified in Clause 2.4.1.4.4 above to establish prioritized QoS for the stream
identified by InitialTrafficDescriptor input parameter.

2.4.6.4.3 Parameterized and Hybrid QoS Establishment Requirements with Extended
Functionality

Upon receiving the RequestExtendedTrafficQos() action with the RequestedQosType
parameter in the InitialTrafficDescriptor of value either “1” or “2”, the QoS Manager MUST
follow the requirements identified in Clause 2.4.1.4.5 to admit the stream identified by the
InitialTrafficDescriptor.
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However, if the QoS Manager determines that the traffic stream cannot be admitted even with
the least preferred TSPEC and if the CP requested extended QoS Manager capabilities (i.e.
either Preemption =1 or ReportBlockingStreams =1 in the SelectedQmCapabilities input
argument), the QoS Manager MUST perform the extended functions as specified in Clause
2.4.6.4.3.1 to admit the stream with the least preferred TSPEC. If the CP didn’t request
extended QoS Manager capabilities (i.e. CP set Preemption = “0" and
ReportBlockingStreams = “0"), the QoS Manager MUST NOT perform the extended functions.

2.4.6.4.3.1 Additional QoS Manager Capabilities Functions

2. £ 6 A 3T T mptementatiom Guidetimes (formative):

e [ Upon failure of QD:AdmitTrafficQos() or QD:UpdateAdmittedQos() action, the QosDev|ce
Service provides Layer2Streamlds of Blocking Traffic Streams, if availablé)-in the
ListOfLayer2Streamlds field of A ARG _TYPE AdmitTrafficQosExtendedResult output
argument to the QoS Manager. See [QOS DEVICE] for more details.

e | The QoS Manager invokes QD:GetExtendedQosState() on QosDevice ,Services on Ihe
Blocked QoS Segment(s) to obtain UPnP-QoS TrafficDescriptors cerresponding to the
blocking Layer2Streamlds.

e [The QoS Manager invokes QPH:GetlListOfTrafficPolicies() laction to obtain the
UserlmportanceNumber for each of the blocking FrafficDescriptors and the
InitialTrafficDescriptor; only if the version of the QosPoli¢yHolder Service consulted|in
clause 2.4.1.4.3 is 3.0 or higher.

2.4.6.4.3.1.2 Requirements for Reporting Blocking Stkeams:

If [a Control Point sets the ReportBlockingStream field to a value of “1” in the
SdlectedQmCapabilities input parameter, then the’ QoS Manager MUST provide the follow|ng
information in the ExtendedTrafficQosInfo outputargument to the CP:

a)| UPnP-QoS traffic descriptor for all Blacking Streams along with their layer-2 stream
information, if available, (QosSegmentld, Layer2Streamld);

b) [ Layer-2 stream information (QosSegmentld, Layer2Streamld) for all non-UPnP Block|ng
Streams, if available;

¢) | UserimportanceNumber for, the TSPEC identified by ActiveTspecindex of all the Blocking
Streams and for the InitialTrafficDescriptor by invoking GetlListOfTrafficPolicies() on the
QosPolicyHolder Servjice identified in clause 2.4.1.4.3 only if its version is 3.0.

If the ExtendedTrafficQosInfo output parameter is populated by the QosManager, then the
admission is failed!

2.4.6.4.3.1.3,Requirements for Preemption:

If o Control’Point sets the Preemption field to a value of “1” in the SelectedQOmCapabilitles
ingut parameter and the version of the QosPolicyHolder Service identified in clause 2.4.1.4.3
is B.O/or higher, then the QoS Manager MUST perform the following steps :

a) If a Control Point sets the ReportBlockingStream field to a value of “0” in the
SelectedQmCapabilities input parameter, and if all the Blocking Traffic Streams have
higher or equal UINs for their TSPEC identified by ActiveTspeclindex, than the stream to
be admitted or updated, then the QoS Manager MUST return Error Code 766 to the
Control Point to indicate that preemption is not possible.

b) If a Control Point sets the ReportBlockingStream field to a value of “1” in the
SelectedQmCapabilities input parameter, and if all the Blocking Traffic Streams have
higher or equal UINs for their TSPEC identified by ActiveTspeclndex than the stream to
be admitted or updated, then the QosManager Service MUST follow all the requirements
identified in Clause 2.4.6.4.3.1.2.

c) If some of the Blocking Traffic Streams have lower UINs for their TSPEC identified by
ActiveTspeclndex than the stream to be admitted or updated, the QoS Manager takes into
consideration characteristics of those Blocking Traffic Streams with lower UINs (such as
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resources utilization) to determine the list of candidate traffic streams that need to be
preempted. The actual method used by the QoS Manager to determine such a list of
candidate traffic streams to be preempted is vendor-specific. Annex B outlines some
example methods. However, the QoS Manager MUST NOT preempt any Blocking Streams
that have higher or equal UIN than the stream to be admitted or updated.

If the QoS Manager identifies that preemption of candidate traffic streams will not result in
availability of sufficient resources for the stream to be admitted or updated on a QoS
Segment, then the QoS Manager SHOULD NOT preempt any candidate traffic streams,
and

2)
SelectedQmCapabilities input parameter, then the QoS Manager MUST follow all
requirements identified in clause 2.4.6.4.3.1.2.

If the QoS Manager identifies that preemption of candidate traffic streams may resulf in
the availability of sufficient resources for the stream to be admitted,or updated, the S

Manager MUST preempt each identified stream on all the QosDeyjce-Services on the p
of each stream by invoking QD:ReleaseAdmittedQos() (to revokeithe resources allocated
to that stream). The QoS Manager MUST provide the PreemptingTrafficinfo parameter|as
input argument of QD:ReleaseAdmittedQos().

After the QoS Manager completes preemption, it attempts to admit the new stream |by
invoking QD:AdmitTrafficQos() action on all the QosDevice Services in each of the
Blocked QoS Segments.

If QD:AdmitTrafficQos() action is successful anjall QosDevice Services in each of the
Blocked Segments, the QosManager ServicedMUST return the UpdatedTrafficDescripjor
to the Control Point with various traffic descriptor parameters set appropriately as per fhe
requirements identified in Clause 2.4.1.4.57 In this case, the QosManager Service MUBT
NOT populate the ExtendedTrafficQoskifo output parameter.

If OD:AdmitTrafficQos() fails on any<one of the QosDevice Services on the path, the S
Manager may retry preemption t@vadmit the traffic stream. If retries are performed, the
QoS Manager MUST use random backoff. If the QoS Manager determines that the traffic
stream cannot be admitted after attempting preemption, then:

1) If the Control Point‘set the ReportBlockingStream field to a value of “0” in lhe
SelectedOmCapaliilities input parameter, the QosManager MUST return error to the
Control Point with.Error Code 766.

2) If the Control~Point set the ReportBlockingStream field to a value of “1” in the
SelectedQmCapabilities input parameter, then the QoS Manager MUST follow all {he
requirements identified in clause 2.4.6.4.3.1.2.

While perfopming these additional capabilities of Preemption or ReporBlockingStream,|in

ca
an

se of-fatture, the QoS Manager MUST release any resources that it might have reserved|on
r/ other QoS Segments for the traffic stream.

2.4.6.5 Dependency on State (if any)

Since UPnP QosManager is defined as a stateless entity, there is no effect of this action on
state.

2.4.6.6 Effect on State (if any)

Since UPnP QosManager is defined as a stateless entity, there is no effect of this action on
state.
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2.4.6.7 Errors

Table 2-22 — Error Codes for RequestExtendedTrafficQos

errorCode errorDescription Description
701 TrafficHandle must not TrafficHandle must not be specified by the Control Point
be specified by the
Control Point
710 Incomplete Trafficld At least one of the required parameters in the Trafficld is absent.
711 Trafficld could not be The QosManager could not complete the Trafficld
completed
713 Malformed Name-string One or more of the String fields in the traffic descriptor do not conform
to the specification.
715 Policy parameters must PolicyLastModified, PolicyModifyingUserName, or
not be specified by the PolicyHolderConfigUrl must not be specified by theqControl Point
Control Point
716 An input parameter (e.g. One of the XML-based input arguments does,not follow the schemp
TrafficDescriptor) does
not validate against the
XML schema
718 Invalid Requested QoS Value supplied for RequestedQosType parameter is invalid
Type
721 TrafficlmportanceNumbe | TrafficlmportanceNumber musthot be specified by the Control Poipt
r must not be specified
by the Control Point
722 The ActiveTspeclndex The ActiveTspeclindeXx must not be specified by the Control Point
must not be specified by
the Control Point
725 Duplicate Tspeclindex All Tspecidndices must be unique
740 No QosDevice at Source Source.QosDevice does not exist.
IP address
741 No QosDevice at Pestination QosDevice does not exist.
Destination IP address
742 No QosDevice at Source Boundary QosDevice does not exist.
QosBoundarySourceAddr
ess
743 No QosDevice\at Destination Boundary QosDevice does not exist.
QosBoundaryDestination
Address
744 No QosDevices available | No QosDevice instances found on the network.
746 QosPolicyHolder failure QosManager gets incorrect information from the QosPolicyHolder
(could be malformed XML)
7%2 QosBoundarySourceAddr | The source and/or destination is not on the subnet which is under fhe
ess or management of this QosManager
QosBoundaryDestination
Address not on the same
subnet
765 Admission Failure A stream cannot be admitted due to lack of resources on the network.
766 Failure to admit even Stream cannot be admitted even after preemption due to lack of
after preemption resource
773 Cannot retrieve XML An XML namespace was included in one of the arguments, but the
namespace QosManager service was unable to retrieve the namespace from the
location provided.
780 QosPolicyHolder not The QosPolicyHolder specified by the PolicyHolderld was not found.
found
781 Preferred The Preferred QosPolicyHolder not found on the network.

QosPolicyHolder not
found
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errorCode errorDescription Description

782 Parameterized QoS not End to end parameterized QoS cannot be established for a stream due
possible to presence of at least on prioritized QoS segment.

785 Different Preferred QosDevice Services report different Serviceld values for the Preferred
QosPolicyHolder QosPolicyHolder with the same highest preference count.
Serviceld values

790 Capability not supported The QosManager Service does not support the requested capability.

791 TrafficLeaseTime is TrafficLeaseTime in the traffic descriptor is missing
missing

792 Incorrect TSPEC Input parameters supplied in the TSPEC are incorrect.

2.4.7 UpdateExtendedTrafficQos()

Thie Control Point invokes this optional action for updating QoS for a specified admitted traffic
stream with optional additional capabilities, such as preemption and reporting of blocking
streams that are not supported by UpdateTrafficQos().

2.4.7.1 Arguments

Table 2-23 — Arguments for UpdateExtendedTrafficQos

Argument Directio relatedStateVariable
n

TrdfficHandle In A_ARG_TYPEXTrafficHandle
RefluestedTrafficDescriptor In A_ARG_TYPE_TrafficDescriptor
SelectedQmCapabilities In A_ARGNTYPE_QmCapabilities
ImplementedTrafficDescriptor Out A_ARG_TYPE_TrafficDescriptor
RefurnTrafficQosinfo Out A_ARG_TYPE_ExtendedTrafficQosInfo
ResultedQosType Out A_ARG_TYPE_ResultedQosType

2.4.7.2 Service Requirements
2.4.7.2.1 Base Requirements

Regfer to Clause 2.4.2,2:1“ for base requirements when a Control Point invoKes
UgddateExtendedTrafficQos() action.

Ndte: The QosMaiager Service does not return NumPolicyHolders parameter as an output
argument of UpdateExtendedTrafficQos() action.

2.4.7.2.2 RequestedQosType Specific Requirements

If [a (Control Point requests non-supported QosManager Service capability in the
SdlectedQmCapabilities input argument, the QosManager Service MUST return Error Cqde
7906-

For RequestedQosType parameter with the value of “1” in the RequestedTrafficDescriptor, if
the QoS Manager identifies that one of the QoS Segments on path is not capable of
supporting Parameterized QoS, the QosManager Service MUST set ResultedQosType
parameter to “1” which is returned as an output argument of UpdateExtendedTrafficQos()
action. The QoS Manager determines whether a QoS Segment is capable of supporting
parameterized QoS based on the AdmitCntrINet parameter retrieved via the
QD:GetExtendedQosState() action.

For RequestedQosType parameter with the value of “1” in the RequestedTrafficDescriptor, if
the QoS Manager identifies that all of QoS Segments on path are capable of supporting
Parameterized QoS, the QosManager Service MUST set ResultedQosType parameter to “2”
which is returned as an output argument of UpdateExtendedTrafficQos() action.
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For the RequestedQosType parameter with the value of “2” in the
RequestedTrafficDescriptor, if the QoS Manager identifies that some of the QoS Segments
on the path are not able to support Parameterized QoS, and no less preferred TSPEC is
supplied, the QosManager Service MUST return error to the CP in response to
UpdateExtendedTrafficQos() with Error Code of 782.

For the RequestedQosType parameter with the value of “1” or “2”, if a Control Point does not
supply a value for the TrafficLeaseTime field in the RequestedTrafficDescriptor input
argument, the QosManager Service MUST return error with Error Code 791 to the Control
Point.

2.4.7.3 Control Point requirements when calling the action
2.4.7.3.1 Base Requirements

Rdfer to Clause 2.4.2.3.1 above when invoking UpdatedExtendedTrafficQos() ‘action.

2.4.7.3.2 RequestedQosType Specific Requirements

A Control Point MUST provide RequestedQosType parameter in the
RegqguestedTrafficDescriptor input argument.

A |Control Point MUST NOT supply a value greater than\2" for the RequestedQosType
pafameter.

A LControl Point MUST NOT request QoS Manager cdpabilities that are not supported by the
QgsManager Service.

Fofr the RequestedQosType parameter with*the value of “1” or “2”, a Control Point MUST
supply a value for the TrafficLeaseTimg field in the RequestedTrafficDescriptor input
argument.

2.4.7.4 QoS Manager Requirements
2.4.7.4.1 Base requirements

When a Control Point calls the UpdatedExtendedTrafficQos() action, the QoS Manager MUBT
follow all the requirements identified in Clause 2.4.2.4.1, irrespective of the value|of
RegquestedQosType-parameter in the InitialTrafficDescriptor input parameter.

2.4.7.4.2 Priqritized QoS Update Requirements with Extended Functionality

ugdon receiving UpdateExtendedTrafficQos() action with the RequestedQosType parametel in
the ReguestedTrafficDescriptor of “0”, the QoS Manager MUST follow all the requirements
identified in Clause 2.4.2.4.2.

2.4.7.4.3 Parameterized and Hybrid QoS Update Requirements with Extended
Functionality

Upon receiving UpdateExtendedTrafficQos() action with the RequestedQosType parameter in
the RequestedTrafficDescriptor of either “1” or “2”, the QoS Manager MUST follow all the
requirements identified in Clause 2.4.2.4.3 to update the stream identified by the
RequestedTrafficDescriptor.

However, if the QoS Manager identifies that the stream cannot be updated even with the
least preferred TSPEC supplied in the RequestedTrafficDescriptor, and if the Control Point
requested extended QoS Manager capabilities (i.e. either Preemption = “1" or
ReportBlockingStreams = “1” in the SelectedQmCapabilities input argument), the QoS
Manager MUST perform the extended functions, as outlined in clause 2.4.6.4.3.1 above, to
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update the stream with the least preferred TSPEC. If the CP did not request extended QoS
Manager capabilities (i.e. CP set Preemption = “0” and ReportBlockingStreams = “0"), the
QoS Manager MUST NOT perform the extended functions.

2.4.7.5 Dependency on State (if any)

Since QosManager is defined as a stateless entity, there is no dependency for this action on
the state.

2.4.7.6 Effect on State (if any)

Siche QosManager is defined as a stateless entity, there is no effect of this action on state
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