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INFORMATION TECHNOLOGY -
UPNP DEVICE ARCHITECTURE -

Part 17-10: Quality of Service Device Control Protocol -
Level 3 — Quality of Service Device Service

FOREWORD

1) ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) farm-the
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participdte in
the development of International Standards. Their preparation is entrusted to technical committees; any tfSO and
IEC member body interested in the subject dealt with may participate in this preparatory workZ| International
governmental and non-governmental organizations liaising with ISO and IEC also participate in this,preparation.

2) In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
Draft International Standards adopted by the joint technical committee are circulated to nafional bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the national’bodies casting a vote.

3) The formal decisions or agreements of IEC and ISO on technical matters expréssy as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical'\eéommittee has representation
from all interested IEC and ISO member bodies.

4) IEC, ISO and ISO/IEC publications have the form of recommendations fof“international use and are accepted
by IEC and ISO member bodies in that sense. While all reasonaple efforts are made to ensure that the
technical content of IEC, ISO and ISO/IEC publications is accuraté, IEC or ISO cannot be held responsible for
the way in which they are used or for any misinterpretation by any,end user.

5) In order to promote international uniformity, IEC and IS@\member bodies undertake to apply IEC, ISO and
ISO/IEC publications transparently to the maximum extent‘possible in their national and regional publications.
Any divergence between any ISO/IEC publication and“the corresponding national or regional publication
should be clearly indicated in the latter.

6) 1SO and IEC provide no marking procedure to indicate their approval and cannot be rendered responsible for
any equipment declared to be in conformity withyan ISO/IEC publication.

7) All users should ensure that they have thé Jatest edition of this publication.

8) No liability shall attach to IEC or ISQ_or its directors, employees, servants or agents including individual experts
and members of their technical /fommittees and IEC or ISO member bodies for any personal injury, property
damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
and expenses arising out of the publication of, use of, or reliance upon, this ISO/IEC publication or any other IEC,
ISO or ISO/IEC publications:

9) Attention is drawn to the normative references cited in this publication. Use of the referenced publications is
indispensable for theycorrect application of this publication.

10) Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of
patent rights\|SO and IEC shall not be held responsible for identifying any or all such patent rights.

International Standard ISO/IEC 29341-17-10 was prepared by UPnP Forum Steering
committee?, was adopted, under the fast track procedure, by subcommittee 25:
Interconnection of information technology equipment, of ISO/IEC joint technical committee 1:
Information technology.

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.[DEVICE]

This service-type enables modeling of the ‘QosDevice’ function capabilities. The QosDevice:3
Service is a function typically implemented in source, sink and intermediate network. The
QosDevice Service is responsible for providing the appropriate network resources to traffic

streams and mformation about the state of the devICE as requested by the QosManager as
defined in the QosManager:3 Service. [QM]

Several L2 Technologies were considered during the design of UPnP-QoS v3.(‘These
technologies are described in UPnP QosDevice:3 Underlying Technology, JInterface
Addendum [QD_Add] . Every attempt was made to ensure that the design of version 3 would
accommodate other L2 Technologies as well. Each L2 Technology on which UPnP-QoS
version 3 is implemented is recommended to have a document that is-compliant to the
template in Annex B which specifies how the L2 Technology defines certain’ state variables,
maps parameters, etc.

This document does not address the procedures for end-to-end set\up of a new traffic stream
or end-to-end revocation of an existing traffic stream. This proeedure is defined in the UPnP
QosManager:3 Service Document [QM] .

1.1 Referenced Specifications

Unless explicitly stated otherwise herein, implementation of the mandatory provisions of any
standard referenced by this specification shallxbe mandatory for compliance with this
specification.

1.1.1 Normative References

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

[Annex_G] — IEEE 802.1D-2004, Annex G, IEEE Standard for Information technology -
Telecommunications and information exchange between systems - IEEE standard for local
and metropolitan area-networks - Common specifications - Media access control (MAC)
Bridges, 2004.

[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.

[QM] — UPHP QosManager:3 Service Document: This reference is informative except for the

definitions of the following state variables, which are normative:
A ARG TYPE TrafficDescriptor, A ARG _TYPE NumTrafficDescriptors and
ANARG _TYPE TrafficHandle.

Available at: http://www.upnp.org/specs/qgos/UPnP-qos-QosManager-v3-Service-

20081130.pdf
Latest version available at: http://www.upnp.org/specs/qos/UPnP-gos-QosManager-v3-
Service.pdf

[QPH] - UPnP 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

[DEVICE] - UPnP Device Architecture, version 1.0.
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[RFC3339] — Date and Time on the Internet: Timestamps, G. Klyne, July 2002.
http://www.ietf.org/rfc/rfc3339.txt

[IANA] - IANA Interface Type (IANAIifType)-MIB http://www.iana.org/assignments/ianaiftype-
mib

[QD_Add] —UPnP  QosDevice:3 Underlying Technology Interface Addendum
Available at: http://www.upnp.org/specs/qos/UPnP-qos-QosDevice-v3-Addendum-

20081130.par
Latest version available at: http://www.upnp.org/specs/qos/UPnP-qos-QosDevice-v3-
Addendum.pdf

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:

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

[HomePlug AV] — HomePlug AV Specification, version 1.1.00,"Homeplug Powerline Alliance,
www.HomePlug.org.

[MoCA1.0] MoCA MAC/PHY SPECIFICATION v1.0, 2006.
[MoCA1.1] MoCA MAC/PHY SPECIFICATION v1.I"EXTENSIONS. 2007.

[[EEE802.3] — IEEE Standard for Information technology— Telecommunications and
information exchange between systems<:Local and metropolitan area networks—Specific
requirements Part 3: Carrier sense. multiple access with collision detection (CSMA/CD)
access method and physical\>” layer specifications I|EEE Std 802.3™-2005.
http://standards.ieee.org/getieee802/802.3.html

[IEEE11] - 802.11-2007 IEEE,Standard for Information Technology—Telecommunications and
information exchange beéetween systems—Local and metropolitan area networks— Specific
requirements Part 11:\Wireless LAN Medium Access Control (MAC) and Physical Layer
(PHY) Specifications http://shop.ieee.org/ieeestore/Product.aspx?product_no=SS95708

[DSCP] - IETR.RFC 2474, Definition of the Differentiated Services Field (DS Field) in the IPv4
and IPV6 Headers, K. Nichols et al., December 1998.
Available at:http://www.ietf.org/rfc/rfc2474.txt

2, Service Modeling Definitions

2 t—ServiceType

The following service type identifies a service that is compliant with this template:
urn:schemas-upnp-org:service:QosDevice:3

The term QosDevice Service is used herein to refer to this type of service.
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2.2 State Variables
Reader Note: For first-time reader, it may be more insightful to read the theory of

operations first and then the action definitions before reading the state variable
definitions.

2.2.1 XML Fragments as UPnP Arguments

IIDnD_QnQ often uses XMl I:ragmnnfc as-arguments inUPnP actions._The r‘nm‘aining uPnP

data type is a string. This places restrictions on a string’s content; it has to represent a well®
formed XML fragment (this includes a complete XML document).

An XML fragment, in adherence to the UPnP V1.0 architecture [DEVICE], MUST belescaped
by using the normal XML rules, [XML] Clause 2.4 Character Data and MarKup, before
embedding it in a SOAP request / response message or an event notification message. The
XML escaping rules are summarized:

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

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

e The (&) character is encoded as (&amp;)

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

e The (') character is encoded as (&apos;)

In their XML fragments, implementations MAY usgysan explicit reference to appropriate
namespaces.

Table 2-1 — St@dte Variables

Variable Name R/O @ Data Type Allowed Default Eng.
Value b valueb | Units

A ARG _TYPE TrafficDescriptor R String (XML See 2.2.2 n/a n/a
fragment)

A_ARG_TYPE TrafficDescriptorContaiier R String (XML See 2.2.31 n/a n/a
fragment)

A_ARG_TYPE TrafficDescriptoksRerlnterface R String (XML See 2.2.3 n/a n/a
fragment)

A_ARG_TYPE TrafficHandle R string See 2.2.4 n/a n/a

A_ARG_TYPE NumTgaffitDescriptors R ui4 See 2.2.5 n/a n/a

A ARG TYPE QagsDeviceCapabilities R String (XML See 2.2.6 n/a n/a
fragment)

A ARG _TYRE-'QosDeviceState R String (XML See 2.2.7 n/a n/a
fragment)

Pathffa@rmation R String (XML See 2.2.8 n/a n/a
fragment)

AARGTYRE QOosDevicelnio R StHrg-GAM See2-2-0 A Afa
fragment)

A ARG _TYPE QosDevicelnfoContainer R String (XML See 2.2.33 n/a n/a
fragment)

A ARG _TYPE QosStateld R string See 2.2.10 n/a n/a

A ARG TYPE NumRotameterObservations (0] ui4 See 2.2.11 1 n/a

A ARG _TYPE Rotameterinformation (0] String (XML See 2.2.12 n/a n/a
fragment)

A_ARG _TYPE ConfRotameterObservations O String (XML See 2.2.13 n/a n/a
fragment)



https://standardsiso.com/api/?name=97a0fbf6785b9757427c24cee0d756c6

—8— 29341-17-10 © ISO/IEC:2011(E)
Variable Name R/O @ Data Type Allowed Default Eng.
Valueb valueb | Units

MostRecentStreamAction (0] String (XML See 2.2.14 n/a n/a
fragment)

A ARG _TYPE MaxPossibleRotameterObservation | O ui4 See 2.2.15 1 n/a

s

A ARG TYPE Resource R String (XML See 2.2.16 n/a n/a
fragment)

A ARG TYPE AdmitTrafficQosExtendedResult R String (XML See 2.2.17 n/a n/a
fragment)

A ARG TYPE ListOfAdmittedTraffic R String (XML See 2.2.18 n/a n/a
fragment)

A ARG _TYPE PreferredQph O String (XML See 2.2.19 n/a n/a
fragment)

UnexpectedStreamChange ui4 See 2.2.20 n/a n/a

A ARG _TYPE PreemptingTrafficlnfo (0] String (XML See 2.2.21 nla n/a
fragment)

A_ARG_TYPE ListOfMostRecentUnexpectedStrea | O String (XML See 2{2:22 n/a n/a

mChanges fragment)

A ARG _TYPE QosDeviceExtendedState R String (XML See’2.2.23 n/a n/a
fragment)

A ARG TYPE Layer2Mapping R String (XML See 2.2.24 n/a n/a
fragment)

A ARG TYPE Layer2MappingContainer R String (XML See 2.2.32 n/a n/a
fragment)

A_ARG_TYPE AdmitTrafficQosSucceeded R boolean See 2.2.25 n/a n/a

A ARG _TYPE TrafficDescriptorsWanted R boolean See 2.2.26 n/a n/a

A ARG _TYPE SetPreferredQphResults (©) ui4 See 2.2.27 n/a n/a

A ARG TYPE NumberOfUnexpectedStreamChan (0] ui4 See 2.2.28 n/a n/a

gesRequested

A ARG TYPE NumberOfUnexpectedStreathChan (0] ui4 See 2.2.29 n/a n/a

gesReported

A ARG _TYPE NewTrafficLeaseTinte R ui4 See 2.2.30 n/a n/a

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

b values listed in this columin are required. To specify standard optional values or to delegate assignment of
values to the vendof, you must reference a specific instance of an appropriate table below.

2.2.2 A_ARGCLYPE_TrafficDescriptor

This required state variable is defined in the QosManager Service specification; it contains

QoS related information for a traffic stream. Refer to [QM] for details of this state variable.

22.2.1 XML Schema Definition

Fhis—Ts—astrmgcontaming—anm XMt—fragment—tt—contams—mformationdescribing—the—traffic
descriptor. The XML fragment in this argument MUST validate against the XML schema for
TrafficDescriptor in the XML namespace

"http://ww. upnp. org/ schemas/ Traffi cDescri ptorvl. xsd"
"http://ww. upnp. org/ schemas/ qos/ Traf fi cDescri ptor-v3. xsd".

2.2.3 A_ARG_TYPE_TrafficDescriptorsPerlnterface

This required state variable contains the list of traffic descriptors that are associated with a
network interface on a given QosDevice Service.

which is

located at
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2.2.3.1 XML Schema Definition

This is a string containing an XML fragment. The XML fragment in this argument MUST
validate against the XML schema for TrafficDescriptorsPerlnterface in the XML

namespace
"http://www.upnp.org/schemas/TrafficDescriptorsPerlinterface.xsd" which is
located at

“http://www_upnp.org/schemas/qos/TrafficDescriptorsPerinterface-
v2 xsd”

2.2.3.2 Description of fields in the TrafficDescriptorsPerinterface structure

The TrafficDescriptorsPerInterface is a structure that consists of one or more entries of
TdinterfacePair. TdinterfacePair lists one TrafficDescriptor, followed by the Interfaceld of the
associated interface. Here are the details about these two parameters:

TrafficDescriptor: This required field describes a Traffic Descriptor associated with an
Interface. An Interface can have multiple associated Traffic Descriptor objeets.

Interfaceld: This is a required field of type string; its format is defined’in clause 2.2.6.2.

2.2.3.3 Sample argument XML string

<?xml version="1.0" encoding="UTF-8"?>
<TrafficDescriptorsPerinterface
xmIns=""http://www.upnp.org:qos:tdpi2/schemas/TrafFficDescriptorsPerlInterface.xsd"
xmiIns:td="http://www.upnp.org/schemas/TrafficDeseriptorvl.xsd"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://www.upnp.org/schemas/TrafficDescriptorsPerinterface.xsd
http://www.upnp.org/schemas/qos/TrafficDescrjiptorsPerinterface-v2._xsd">
<TdInterfacePair>
<TrafficDescriptor>
<td:TrafficHandle>wxyz</td:TrafficHandle>
<td:Trafficld>
<td:SourceAddress>
<td:Ipv4>192.168_1.50</td: Ipv4>
</td:SourceAddress>
<td:SourcePort>23<7td:SourcePort>
<td:DestinationAddress>
<td:lpv4>192.168.1.50</td: Ipv4>
</td:DestinationAddress>
<td:DestinationPort>23</td:DestinationPort>
<td: IpProtocol>1</td: IpProtocol>
</td:Trafficld>
<td:AvailkableOrderedTspecList>
<td:Tspec>
<td:Tspeclndex>300</td:Tspeclndex>
<td:TrafficClass>Av</td:TrafficClass>
</td:Tspec>
<td:Tspec>
<td:Tspeclndex>2</td:Tspeclndex>
<td:TrafficClass>Audio</td:TrafficClass>
</td:Tspec>
</td:AvailableOrderedTspecList>

Tt TACTIVET sSpecinaex->suu<s7 tu.- ACTIVET Specitaex->
<td:TrafficlmportanceNumber>5</td:TrafficlmportanceNumber>
<td:OptionalPolicyParams>
<td:CpName>Amy"s CP</td:CpName>

</td:OptionalPolicyParams>

</TrafficDescriptor>

<Interfaceld>ethO</Interfaceld>

</TdInterfacePair>
</TrafficDescriptorsPerinterface>
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2.2.4 A_ARG_TYPE_TrafficHandle

A ARG _TYPE TrafficHandle is a string to identify a traffic stream. Refer to the [QM)]
document for more details.

2.2.5 A_ARG_TYPE_NumTrafficDescriptors

This is an integer argument specifying the number of Traffic Descriptors contained in the
:-\N‘nmlhnnying ListOQfTrafficDescrintors Refer to the [QM] document for more details

2.2.6 A_ARG_TYPE_QosDeviceCapabilities

This required structure contains information describing a device’'s QoS capabilities."\Use of
this state variable is discouraged for UPnP-QoS v3. For v3 QosDevice Setvices, the
information contained in this state variable can also be found. ' in the
A ARG _TYPE QosDeviceExtendedState state variable.

2.2.6.1 XML Schema Definition

This is a string containing an XML fragment. It contains infetmation describing the
capabilities of the QosDevice Service. The XML fragment in this\argument MUST validate
against the XML schema for QosDeviceCapabilitiesin the XML namespace
“http://www.upnp.org/schemas/QosDeviceCapabilities.xsd" which is located at
“http://www_upnp.org/schemas/qos/QosDeviceCapabilities-v2._xsd".

2.2.6.2 Description of fields in the QosDeviceCapabilities structure

Interface: This is a required structure and defined’as an XML element. This field describes
a network interface on the QosDevice Service®™ An Interface definition is required for each
interface supported by the device. This infarmation is provided even if the physical interface
is down at a given time.

MacAddress: This is an optional field. If a given interface has an associated MAC address,
the QosDevice MUST provide this- information here. It provides the MAC address of the
Interface and is of type MacAddressType (defined in the schema).

Interfaceld: This is a required field. The value is of type string and MUST uniquely identify
an interface within the\ QosDevice Service. Furthermore, the Interfaceld MUST remain the
same for a given interface (L2 Technology) until the QosDevice Service reboots.

lanaTechnologyType: This is an optional integer field. The lanaTechnologyType (IANA uses
the designation”|ANAIifType) is an integer assigned by IANA for any media type, such as a
value of 6<for 802.3 media type or a value of 71 for 802.11 media type The allowed integer
values far'this parameter are specified in [IANA].

AdmissionControlSupported: This is a required enumeration field. This field is maintained
for "backward compatibility. This field can report only one of two values "Yes" or "No"..

Qusitamager:-3ignores the vatue of thisfrefd:

PacketTaggingSupported: This is a required enumeration field. PacketTaggingSupported
field indicates whether the device is capable of tagging L2 priorities on the outgoing interface.
This field can report only one of two values "Yes" or "No".

NativeQos: This is an optional enumeration field. To ensure backward compatibility, this field
MUST contain one of the values (Prioritized, BestEffort).
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MaxPhyRate: Indicates the maximum PHY rate of the interface and expressed as a value of
type unsignedint. This parameter is required and indicates (Units) phy rate measured in
bits/sec.

Channellnformation: This is an optional unsignedint field . It indicates the channel number
of the lanaTechnologyType (IANAIifType), if the technology supports channels. For example,
802.11 (value=71) supports multiple channels. Expressed as a value of type UnsignedInt.

2.2.6.3 Sample argument XML string

<?xml version="1.0" encoding="UTF-8"?>
<QosDeviceCapabilities
xmIns="http://www.upnp.org/schemas/QosDeviceCapabilities.xsd"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://www.upnp.org/schemas/QosDeviceCapabilities.xsd
http://www.upnp.org/schemas/qos/QosDeviceCapabilities-v2.xsd">
<Interface>
<Interfaceld>ethO</Interfaceld>
<MacAddress>0212abcdefll</MacAddress>
<lanaTechnologyType>6</lanaTechnologyType>
<AdmissionControlSupported>No</AdmissionControlSupported>
<PacketTaggingSupported>Yes</PacketTaggingSupported>
<NativeQos>Prioritized</NativeQos>
<MaxPhyRate>100000000</MaxPhyRate>
</Interface>
<Interface>
<Interfaceld>ethl</Interfaceld>
<MacAddress>0212abcdefl2</MacAddress>
<lanaTechnologyType>71</lanaTechnologyType>
<AdmissionControlSupported>No</AdmissionControlSupported>
<PacketTaggingSupported>Yes</PacketTaggingSupported>
<NativeQos>Prioritized</NativeQos>
<MaxPhyRate>3000000</MaxPhyRate>
<v2>
<Channel Information>6</Channel Information>
</v2>
</Interface>
<Interface>
<Interfaceld>eth2</Interfaceld>
<MacAddress>0212abcdefl13</MacAddress>
<lanaTechnologyType>6</lanaTechnologyType>
<AdmissionControlSupported>No</AdmissionControlSupported>
<PacketTaggingSupported>Yes</PacketTaggingSupported>
<NativeQos>BestEffart</NativeQos>
<MaxPhyRate>5000000</MaxPhyRate>
</Interface>
<Interface>
<Interfaceld>examplel</Interfaceld>
<MacAddress=0212abcdefff</MacAddress>
<lanaTechnologyType>12</lanaTechnologyType>
<AdmissionControlSupported>No</AdmissionControlSupported>
<PacketTaggingSupported>Yes</PacketTaggingSupported>
<NativeQos>BestEffort</NativeQos>
<MaxPhyRate>5000000</MaxPhyRate>
<\/2>
<Channel Information>6</Channel Information>
</v2>

</Interface>

</QosDeviceCapabilities>

2.2.7 A_ARG_TYPE_QosDeviceState

A ARG _TYPE QosDeviceState is a structure that provides information about a device’s
current QoS state. Use of this state variable is discouraged for UPnP-QoS v3.

2.2.7.1 XML Schema Definition

This is a string containing an XML fragment. It contains information describing the current
state of the QosDevice Service. The XML fragment in this argument MUST validate against
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the XML schema for QosDeviceState in the XML namespace
“http://www.upnp.org/schemas/QosDeviceState.xsd” which is located at
“http://www.upnp.org/schemas/qos/QosDeviceState-v2.xsd".

2.2.7.2 Description of fields in the A_ ARG TYPE QosDeviceState structure

QossStateld: This is a required string field. It MUST identify the QoS-related state of the
QosDevice Service. In particular it MUST change after successful invocations of

SUtUIJTIClI‘ﬁbOUD\I\} Ul RC:CGDCTIGfﬂboUD(\}. ThCIC may bc Uthcl rcasyvliio a ’QUDDUV;\;C SCIV;\;C
changes QossStateld, but when the QosStateld is the same at two instances in time, all
relevant QosDevice Service-state MUST be the same. Read the theory of operation for more
details as to how this parameter is used.

Interface: This is a required structure and defines an interface. An Interface,definition is
required for each interface supported by the device.

2.2.7.3 Description of fields in the Interface structure

Interfaceld: This is a required field. Its format is defined in clause 2.2,6.2.

IpAddress: This is an optional field. This specifies the IP Address of the interface. This is
optional for interfaces not configured with an IP Address.\‘However the IP Address of
configured interfaces MUST advertise this value.

InterfaceAvailability: This is a required enumeration{field. The value of "0” indicates that the
interface is not available. A value of “1” indicates the. interface is available which may include
being in power-save mode.

2.2.7.4 Sample argument XML string

<?xml version="1.0" encoding=""UTF-8"25
<QosDeviceState
xmIns=""http://www.upnp.org/schemas/QosDeviceState.xsd"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
Xxsi:schemaLocation=""http://www:upnp.org/schemas/QosDeviceState.xsd
http://www.upnp.org/schemas/gos/QosDeviceState-v2.xsd"">
<QosStateld>MyStateld00l</QosStateld>
<Interface>

<Interfaceld>ethO</Interfaceld>

<IpAddress>

<lpv4>10.10.145.24</1pv4>

</IpAddress>

<InterfaceAvailability>1</InterfaceAvailability>
</Interfacex
<Interface>

<Interfaceld>ethl</Interfaceld>

<InterfaceAvailability>0</InterfaceAvailability>
</Interface>
<Interxface>

<hnterfaceld>eth2</Interfaceld>

<IpAddress>

<lpv4>10.10.144.23</1pv4>

</IpAddress>
<InterfaceAvailability>1</InterfaceAvailability>
</Interface>
</QosDeviceState>

2.2.8 PathInformation

Pathinformation is a structure that provides MAC address information about devices
reachable through each active interface.
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2.2.8.1 XML Schema Definition

This is a string containing an XML fragment. The XML fragment in this argument MUST
validate against the XML schema for Pathinformation in the XML namespace
"http://ww. upnp. or g/ schemas/ PathInformation. xsd” which is located at
"http://ww. upnp. or g/ schemas/ gos/ PathInformation-v3. xsd".

2.2.8.2 Description of fields in Pathlnformation structure

DeviceReachableMacs: This is a required structure. DeviceReachableMac serves as, a
container for the interface specific lists of reachable MACs.

2.2.8.3 Description of fields in DeviceReachableMacs structure

LinkReachableMacs: This is a required structure. A LinkReachableMacs “element is
required for each available link supported by the device. For a device with,physical media
dedicated to an interface (such as Ethernet) there will be a LinkReachableMdcs definition for
each physical interface. For a device with a shared media (such as 802.71) there will be a
LinkReachableMacs definition for each device pair where communication’is supported by the
device.

2.2.8.4 Description of fields in LinkReachableMacs structufre

Linkld: This is a required field. Its value is of type string’and contains the Interfaceld as
defined in clause 2.2.6.2. Note: this field was named Linkld in v2 although this field actually
contains the Interfaceld; this name MUST be retained{for'backward compatibility,

Bridgeld: This is an optional field. It is ofvtype string. Interfaces (links) that are
interconnected (bridged) within the devicesat~L2 are identified with the same value for

Bridgeld.

MacAddress: This is an optional field. It MUST be provided when supported by the
technology. It provides the MAC address of the interface for an end point device.

ReachableMac: This is an optignal structure. It MUST be provided when MAC addresses are
supported by the technology. It provides the MAC address(es) of end point devices that are
reachable through the link,* if any. The device MUST list all MAC address that it currently
knows for the link.

QosSegmentld: This is a required field. Its format is defined in clause 2.2.23.2.

ActuallLinkld:/ This is an optional field. It is of type string. It contains the Linkld as defined
in clause2:2.23.2.

2.2:85 Sample argument XML string — PC with two network interfaces

This is an example of an end point network device with two network interfaces.

<?xml version="1.0" encoding="UTF-8"?>
<DeviceReachableMacs
xsi:schemalLocation="http://www.upnp.org/schemas/PathInformation.xsd
PathInformation-v3.xsd" xmlns="http://www.upnp.org/schemas/Pathlnformation.xsd"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<LinkReachableMacs>
<Linkld>ethO</Linkld>
<MacAddress>112233aabb03</MacAddress>
<ReachableMac>112233aabb06</ReachableMac>
<ReachableMac>112233aac206</ReachableMac>
<ReachableMac>232233aa7126</ReachableMac>
<ReachableMac>112333aab123</ReachableMac>
<v2>
<v3>
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<QosSegment1d>174A98172392717512321</QosSegmentld>
<ActualLinkld>c8d7aa92c12897</ActualLinkld>
</v3>
</v2>
</LinkReachableMacs>
</DeviceReachableMacs>

2.2.9 A_ARG_TYPE_QosDevicelnfo

2.2.9.1 XML Schema Definition

This is a string containing an XML fragment. It contains transport-related information specific
to the stream identified by a TrafficDescriptor, The XML fragment in this argument MUST
validate against the XML schema for QosDevicelnfo in the XMLE. namespace
"http://ww. upnp. or g/ schemas/ QosDevicelnfo. xsd” which _f5" located at
"http://ww. upnp. or g/ schemas/ qos/ QosDevicelnfo-v3. xsd".

2.2.9.2 Description of fields in A_ ARG _TYPE QosDevicelnfo structure

TrafficHandle: This is a required field that identifies the““Traffic Descriptor for which
QosDevice Service information is being returned.

SourcePort: This is an optional integer field. It contains the source port of the specified
traffic stream.

DestinationPort: This is an optional integercfield. It contains the destination port of the
specified traffic stream.

IpProtocol: This is an optional integer\field. It contains the IANA assigned protocol number
of the specified traffic stream.

SourceAddress: This is an gptional field. It contains the source address of the specified
traffic stream.

DestinationAddress: This is an optional field. It contains the destination address of the
specified traffic stream.

2.2.9.3 Samplesargument XML string

<?xml version="1.0" encoding="UTF-8"7?>
<QosDevicelnfo xsi:schemalLocation="http://www.upnp.org/schemas/QosDevicelnfo.xsd
QosDevicenfo-v3.xsd" xmlns="http://www.upnp.org/schemas/QosDevicelnfo.xsd"
xmIns<xsi="http://www.w3.0rg/2001/XMLSchema-instance'>
<TrafficHandle>TH1b4-a222-08002b34c0037921234-723c-11b4</TrafficHandle>
<SourcePort>554</SourcePort>
<DestinationPort>8572</DestinationPort>
<lpProtocol>17</1pProtocol>

</QosDevicelnfo>

2.2.10 A_ARG_TYPE_QosStateld

This is a string argument state variable. This state variable identifies the QoS-related state
of the QosDevice Service.

2.2.11 A_ARG_TYPE_NumRotameterObservations

This is an unsigned integer state variable. This state variable indicates the number of
Rotameter Observations per MAC address that a requesting Control Point is interested in
receiving. If the QosDevice Service has this number of observations available, it MUST return
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the most recent (in time) observations indicated by the number
A ARG TYPE NumRotameterObservations.

2.2.12 A_ARG_TYPE_Rotameterinformation

A _ARG_TYPE Rotameterinformation is a structure that provides MAC address and
Rotameter information about devices reachable through each active interface.

.. 1Z.1 ANML Schiema pberinitron

This is a string containing an XML fragment. The XML fragment in this argument MUST
validate against the XML schema for RotameterInformation in the XML namespace
“http://www_upnp.org/schemas/RotameterInformation.xsd” which is loeated at
“http://www_upnp.org/schemas/qos/Rotameterinformation-v2.xsd".

2.2.12.2 Description of fields in A_ARG_TYPE_Rotameterinformation structure

LinkReachableMacs: This is a required structure. A LinkReachableMacs definition is
required for each available link supported by the device. See clause 2!2,8.4.

Linkld: This is a required field. Its value is of type string and.contains the Interfaceld as
defined in clause 2.2.6.2. Note: this field was named Linkld.inv2 although this field actually
contains the Interfaceld; this name MUST be retained for backward compatibility. It MUST be
unique within the QosDevice Service.

QosSegmentld: This is an optional field. Its value is.of type string. It MUST be unique within
the QosDevice Service. It uniquely identifies a network segment of a shared media technolgy.
Refer to description of QosSegmentld field in the,clause 2.2.23.2 below for more details.

MacAddress: This is an optional fields<lt MUST be provided when supported by the
technology. It provides the MAC address of the interface for an end point QosDevice Service.
This is optional because not all interfaces are configured with a MAC Address. MacAddress
may not be applicable to devices such as individual ports on switches.

Bridgeld: This is an optional field. It is of type string. Interfaces (links) that are
interconnected (bridged) within the device at L2 are identified with the same value for

Bridgeld

RotameterObservation: This is a repeating field. Each instance contains information
describing a singlé’rotameter observation. This field is defined in clause 2.2.12.3

2.2.12.3 Bescription of fields in the RotameterObservation structure

RotameterObservation structure contains the following elements that describe a Rotameter
Observation

Rotameterlndex:TFhis-isanintegerindexthat is-incremented-and-isunigue-per observation

on the reporting QosDevice Service. This can serve to correlate overlapping history
snapshots to determine where they overlap.

MonitorResolutionPeriod: This integer field specifies, in seconds, how often a Rotameter
observation is initiated (See Figure 2-1).

ROPeriod: This integer field specifies the duration in seconds over which the
RotameterObservation is performed. ROPeriod MUST be less than or equal to the
MonitoringResolutionPeriod. (See Figure 2-1)
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ReportingDateTime: This is a Time of Completion of Observation Period. This is wall clock
time formatted per [RFC3339]; which can potentially be non-synchronized with other devices
on the network.

%ROPerlo% %ROPGI’IOC%

‘ | Tim
MonitorResolutionPeriod MonitorResolutionPeriod

Figure 2-1 — Relationship between ROPeriod and MonitorResolutionPetiod

ROAddr: This is the MAC address of an interface on a QosDevice Service at which the
Rotameter information is provided in the report. This parameter can beycenfigured by the
Control Point.

If it is the same address as the MacAddress field on the reporting QosDevice Service, then
the Rotameter Observation is for all traffic to/from that interfaceon a reporting QosDevice
Service identified by the ROAddr field.

If the address is different than the MacAddress field .an the reporting QosDevice Service,
then the Rotameter Observation is for all traffic hetween the interface identified by the
ROAddr field on another device (which may not be @ QosDevice Service) and the interface on
a reporting QosDevice Service identified by the MacAddress field.

If the address is all zeros, then the report is for the entire QoS Segment of the shared media
technology identified by the QosSegmentid: For example, this will be set to all zeros by a
QosDevice Service on a Layer2 scheduler of a QoS Segment when reporting diagnostic
information for the entire QoS Segment.

ROBIts: integer field is a totalknumber of bits of all streams (best effort, prioritized and
parameterized) measured in the Observation period (ROPeriod).

ROBits0: (Optional). ( This integer field represents number of bits interpreted as
TrafficlmportanceNumber O of strictly prioritized flows in the Observation period.

ROBits1l: (Optional): This integer field represents number of bits interpreted as
TrafficlmportaneeNumber 1 of strictly prioritized flows in the Observation period.

ROBits2:Y (Optional): This integer field represents number of bits interpreted as
TraffichriportanceNumber 2 of strictly prioritized flows in the Observation period.

ROBits3: (Optional): This integer field represents number of bits interpreted as

TrafficimportanceNumber 3 of strictly prioritized flows In the Observation period.

ROBits4: (Optional): This integer field represents number of bits interpreted as
TrafficilmportanceNumber 4 of strictly prioritized flows in the Observation period

ROBits5: (Optional): This integer field represents number of bits interpreted as
TrafficlmportanceNumber 5 of strictly prioritized flows in the Observation period

ROBits6: (Optional): This integer field represents number of bits interpreted as
TrafficlmportanceNumber 6 of strictly prioritized flows in the Observation period
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ROBits7: (Optional): This integer field represents number of bits interpreted as
TrafficlmportanceNumber 7 of strictly prioritized flows in the Observation period

It is recommended that the QosDevice Service employs separate priority queues for different
traffic types and manages separate traffic counters (total number of bits in and out of the
gueue) for each of these priority queues (per attached device). For example, if a WLAN AP
has four priority queues (background, best-effort, video, and voice) and is capable of
managing separate counters for each of these queues, each of ROBits1, ROBIitsO, ROBIts5,

Ot
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Service is unable to manage separate counters for each priority queue (per attached device),
implementing a single counter (ROBIts) per attached device is a reasonable compromise,

To further this example, ROPeriod and MonitorResolutionPeriod are both set to 1 secend and
there is only a single WLAN STA attached to the WLAN AP. If the AP supports”pér-priority
counters and the attached STA sends two bursts of traffic as follows: One at 1 Mbps for 1
second with no priority (i.e., best-effort), followed by another at 6 Mbps for.I second with
video priority (equal to 5). Then the counters for two requested observatiops'would contain:

Observation #1: ROBits (1000000), and ROBItsO (1000000). If only-a single counter per-
device is possible for this AP, the single counter would contain: ROBIJtS (1000000).

Observation #2: ROBits (6000000), and ROBits5 (600000Q)~\1H only a single counter per-
device is possible for this AP, the single counter would contain: ROBits (6000000).

If only a single observation was requested, the {fnhost recent would be returned, i.e.,
Observation #2 above. If an observation was reguested after 1.5 seconds, i.e., between
observation periods, the most recent complete observation would be returned (#1 above).

ROBitsParameterized: This is a mandatory parameter. This is the total number of bits of all
parameterized streams measured in the, @bservation period (ROPeriod).

ROPacketsParameterized: This isia mandatory parameter. This is the total number of
packets of all parameterized streams measured in the Observation period (ROPeriod)

ROParameterizedPacketsDropped: This is a mandatory parameter. This is the total number
of packets dropped for alkithe parameterized streams in the Observation period (ROPeriod).

ROPerStreamObservation: This is an optional field. Each instance of this repeating field
contains information’ about a specific stream. This field is defined in more details in Clause
2.2.12.4

2.2.12.4 (Description of fields in the ROPerStreamObservation structure

ROPerStreamObservation structure contains the following elements that describe a
Rotameter Observations per stream.

TrafficHandle: This is an optional field of type string. This identifies a unique UPnP traffic
stream flowing through the QosDevice Service. A Control Point can optionally provide a list of
TrafficHandles for which it would like to obtain diagnostic information. See [QM] for the
detailed definition of TrafficHandle. At least one of TrafficHandle and Layer2Streamld MUST
be present in ROPerStreamObservation.

Layer2Streamld: This is an optional field. Its value is of type string and it is 64 characters in
length. This identifies a unique traffic stream flowing through a QoS Segment identified by a
QosSegmentld. If an L2 Technology supported by a QosDevice Service cannot track per
stream information, then this field may be absent. A Control Point can optionally provide a
specific list of Layer2Streamlds about which it would like to obtain diagnostic information.
Layer2Streamld is defined in clause 2.2.17.7.
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StreamBitsTransmitted: (Optional) This is the total number of bits transmitted of a
parameterized traffic stream identified by a Layer2Streamld in the ObservationPeriod.

StreamPacketsTransmitted: (Optional) This is the total number of packets transmitted of a
parameterized traffic stream identified by a Layer2Streamld in the ObservationPeriod.

StreamBitsReceived: (Optional) This is the total number of bits received of a parameterized
traffic stream identified by a Layer2Streamld in the ObservationPeriod.

StreamPacketsReceived: (Optional) This is the total number of packets received of ‘a
parameterized traffic stream identified by a Layer2Streamld in the ObservationPeriod.

StreamPacketsDropped: (Optional) This is the total number of dropped patkets of a
parameterized traffic stream identified by a Layer2Streamld in the ObservationPeriod.

2.2.12.5 Sample argument XML string — PC with two network interfaces

This is an example of an end point network device with two network(interfaces that are not
currently making Rotameter Observations.

(oya)
paJipn

112233aabb03

Wireless network
(WLO0)

112233aabb02
L1

PC-host

Figure 2-2 — PC with Two Network Interfaces

Example Network-Rotameter Observation on a PC with two interfaces

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

<Rotameterdnformation
xsi:schemalocation=""http://www.upnp.org/schemas/RotameterInformation.xsd

Rotameter Information-v3-20071209.xsd"

xmlns="http://www.upnp.org/schemas/Rotameter Information.xsd"

xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<LinkReachableMacs>

ke etht<Aimktd
<v3>
<QosSegment1d>1579172877A91C2DE</QosSegmentld>
<MacAddress>112233aabb02</MacAddress>
</v3>
</LinkReachableMacs>
<LinkReachableMacs>
<Linkld>WLO</Linkld>
<v3>
<QosSegment1d>0069172877A91C23A</QosSegmentid>
<MacAddress>112233aabb03</MacAddress>
</v3>
</LinkReachableMacs>
</RotameterInformation>
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2.2.12.6 Sample argument XML string — PC with two network interfaces that are both
end point device

Similar to the previous example this is an example of an end point network device with two

network interfaces. In this example the interfaces are actively connected and actively making
Rotameter Observations.

1122333abb05 112233aabb06

1122333abC02 1 1 553552001

Media
Client

112233aabb07 112233aabb02{ =™~

Figure 2-3 — Examplesof a PC connected to an active network

<?xml version="1.0" encoding=tUTF-8"?>
<RotameterInformation
Xxsi:schemaLocation=""http:7/www.upnp.org/schemas/RotameterInformation.xsd
Rotameter Information-v3<20071209.xsd"
xmIns=""http://www.upnp jorg/schemas/Rotameter Information.xsd"
xmIns:xsi="http://wiw.w3.0org/2001/XMLSchema-instance">
<LinkReachableMacs>
<Linkld>ethO</Linkld>
<v3>
<QosSegmentld>157A9172877A91C2DE</QosSegmentld>
<MacAddress>112233aabb03</MacAddress>
</N3>
<RatameterObservation>
<Rotameter Index>0</Rotameter Index>
<ROAddr>0077c7lad7la</ROAddr>
<ROBits>0</ROBits>
<ROBits0>0</ROBits0>

RARI ot uNelRARs ol
NUDITLO1L-US/MNUDIT O L

<ROBits2>0</ROBits2>

<ROBits3>0</ROBits3>

<ROBits4>0</ROBits4>

<ROBi1ts5>0</ROBits5>

<ROBits6>0</ROBits6>

<ROBits7>0</ROBits7>

<ROPeriod>10</ROPeriod>

<ReportingDateTime>2006-12-19T16:39:57-08:00</ReportingDateTime>

<MonitorResolutionPeriod>100</MonitorResolutionPeriod>

<v3>
<ROBitsParameterized>0</ROBitsParameterized>
<ROPacketsParameterized>0</ROPacketsParameterized>
<ROParameterizedPacketsDropped>
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</ROParameterizedPacketsDropped>
<ROPerStreaminformation>
<TrafficHandle>TH-782771240-777273</TrafficHandle>
<Layer2Streamld>
000000000000000000000000000000000000000000000000000000000382d2a1
</Layer2Streamld>
<StreamBitsTransmitted>0</StreamBitsTransmitted>
<StreamPacketsTransmitted>0</StreamPacketsTransmitted>
<StreamBitsReceived>0</StreamBitsReceived>

<StreamPacketsReceived>0</StreamPacketsReceived>
<StreamPacketsDrapnpned>0</StreamPacketsD rnlnlnpd>

</ROPerStreamlnformation>
</v3>
</RotameterObservation>
</LinkReachableMacs>
</RotameterInformation>

2.2.13 A_ARG_TYPE_ConfRotameterObservations

This structure is used to configure how Rotameter observations are made. Some of the
configuration parameters include time period over which the rotameter opservation is made,
the MAC address of the device where the observation is made, spgcific traffic stream for
which the observation is requested, etc.

2.2.13.1 XML Schema Definition

This is a string containing an XML fragment. It contains ‘information specifying Rotameter
configuration. The XML fragment in this argument MUST\validate against the XML schema for
ConfRotameterObservations in the XML namespace
“http://www.upnp.org/schemas/ConfRotameterObservations.xsd” which is
located at “http://www.upnp.org/schemas/qos/ConfRotameterObservations-
v2._xsd”.

2.2.13.2 Description of fields in A_ARG) TYPE_ConfRotameterObservations structure

ROPeriod: This is a mandatory field? Refer to the description of ROPeriod field in clause
2.2.12.3 above.

MonitorResolutionPeriod: - This is a mandatory field. Refer to the description of
MonitorResolutionPeriod<field in clause 2.2.12.3 above.

PerStreamConfiguration: This optional structure contains information regarding rotameter
observation configuration for each stream.

2.2.13.3 Degscription of fields in PerStreamConfiguration structure

ROAddr:\This is an optional field. Refer to description of ROAddr field in clause 2.2.12.3
above.

lyvalue of all zeros is provided, the device reports information about the traffic for the entire

QoS Segment identified by QosSegmentid. If non-zZero value 15 provided, the device Teports
information about traffic only between the device identified by the ROAddr field and its
interface identified by the MacAddress field. If no value is specified, the device either reports
traffic to/from itself or between itself and other devices on the network. See clause 2.3.11.2
for more details.

TrafficHandle: This is an optional field. This identifies a unique UPnP traffic stream flowing
through a QosDevice Service. A Control Point optionally specifies this field if it is interested
in obtaining information for a specific UPnP traffic stream.
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QosSegmentld: This is an optional field. It uniquely identifies a network segment of a shared
media technolgy. A Control Point optionally specifies this field if it is interested in obtaining
information for a specific traffic stream identified by Layer2Streamlds on that QosSegmentid.

Layer2Streamld: This is an optional field. This identifies a unique traffic stream flowing
through a QoS Segment identified by a QosSegmentld. A Control Point optionally specifies
this field if it is interested in obtaining information for a specific traffic stream identified by a
Layer2Streamld on the specified QosSegmentld. Layer2Streamld is defined in clause

a0 47 =7
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2.2.13.4 Sample argument XML string

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

<ConfRotameterObservations

xsi:schemaLocation=""http://www.upnp.org/schemas/ConfRotameterObservations /xsd

ConfRotameterObservations-v3-20071209 .xsd""

xmlns=""http://www.upnp.org/schemas/ConfRotameterObservations.xsd"

xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<ROPeriod>10</ROPeriod>
<MonitorResolutionPeriod>100</MonitorResolutionPeriod>

<v2>
<v3>
<PerStreamConfiguration>
<ROAddr>0077c7lad7la</ROAddr>
<TrafficHandle>TH-000098-a787d71d</TrafficHandle>
<QosSegmentld>174A9274F87AC71EDA1</QosSegmentid>
<Layer2Streamld>
000000000000000000000000000000000000600000000000000000000382d2a1
</Layer2Streamld>
</PerStreamConfiguration>
</v3>
</v2>

</ConfRotameterObservations>

2.2.14 MostRecentStreamAction

MostRecentStreamAction is a structure that contains counters to indicate changes resulting
from v2 QosDevice Service jtraffic stream actions, e.g., SetupTrafficQos() and
ReleaseTrafficQos(). When the.appropriate traffic stream action is successfully invoked on
the QosDevice Service, the counter is incremented. This state variable is optional but when
implemented MUST be evented to identify when QoS is setup or removed for a traffic stream.
This event can be usefulfor diagnostic purposes, e.g. identifying which source device started
or stopped a QoS-enabled traffic stream that may be contending with an ongoing stream.
Further queries may. be’ done to gain relevant information about the stream, such as querying
GetQossState() orthe GetRotameterInformation(), or examine the TrafficDescriptor that
identifies traffie stream and policy information. This information could be displayed to an end
user interested-in diagnosing a streaming problem.

2.2.144\XML Schema Definition

This»s a string containing an XML fragment. The XML fragment in this argument MUST
validate against the XML schema for MostRecentStreamAction in the XML namespace

“httn-/ /v 11nnn aoralschoemic/ Mpst Reacaent St reamiction xsd” which 1s laocatad
PP P—Og+S e ReBS—vBStHe e htotteaiiRcH-o0h—xS& WHHER—S—o6atea

at"http://ww. upnp. org/ schemas/ qos/ Most Recent St r eamActi on-v2. xsd".

2.2.14.2 Description of fields in the MostRecentStreamAction structure

SetupTrafficQos: An unsigned integer value representing the number of successful
invocations of SetupTrafficQos() on the QosDevice Service.

ReleaseTrafficQos: An unsigned integer value representing the number of successful
invocations of RemoveTrafficQos() on the QosDevice Service.
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2.2.14.3 Sample Argument XML String

<?xml version="1.0" encoding="UTF-8"?>
<MostRecentStreamAction Xxsi:schemalLocation="urn:schemas-upnp-
org:qos:MostRecentStreamAction MostRecentStreamAction-v2._xsd" xmlns="urn:schemas-
upnp-org:qos:MostRecentStreamAction™ xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
instance'>

<SetupTrafficQos>2</SetupTrafficQos>

<ReleaseTrafficQos>1</ReleaseTrafficQos>
</MostRecentStreamAction>

2.2.15 A_ARG_TYPE_MaxPossibleRotameterObservations

A ARG _TYPE MaxPossibleRotameterObservations is an unsigned integer field representing
the maximum number of observations that the device is capable of providing.

2.2.16 A_ARG_TYPE_Resource

A ARG _TYPE Resource is a required state variable. It identifies and de'scribes the target
resource in the QosDevice Service of a ReleaseAdmittedQos(), AdmitTrafficQos() or
UpdateAdmittedQos() action.

2.2.16.1 XML Schema Definition

This is a string containing an XML fragment. The XML fragment in this argument MUST
validate against the XML schema for Resource’ in the XML namespace
"urn: schemas-upnp-org: qos: Resource" which is located at
"http://www. upnp. org/ schemas/ qos/ Resour c€7v3. xsd".

2.2.16.2 Description of fields in A_ ARG TYPE “Resource structure

The A_ARG_TYPE Resource structure MUSTvcontain one of the following structures:

DeviceResource: This structure identifies a resource on the device.

NetworkResource: This structure identifies and describes a specific network resource on the
device.

2.2.16.3 Description offields in DeviceResource structure

DeviceResourceld:. Fhis required field is of type string and MUST be one of the
DeviceResourceldfield values provided in the A_ ARG _TYPE QosDeviceExtendedState state
variable.

2.2.16.4 Description of fields in NetworkResource structure

The following fields identify the specific network resource which may be an interface or a link:

Interfaceld: This is a required field of type string; its format is defined in clause 2.2.6.2.

QosSegmentld: This is a required field of type string. It is used to identify the QoS Segment
on which the Interface resides. Its format is defined in clause 2.2.23.2.

Linkld: This is an optional field of type string. It is a unique value for a given link within the
interface of the QosDevice Service. Its value MUST be one of the Linkld field values provided
inthe A_ ARG_TYPE QosDeviceExtendedState state variable.

The following fields give the QosDevice Service information to aid its determination of what
action it should take regarding this resource (see clause 2.5.1). Please note that the
indications of QosDevice:3 Services being upstream or downstream are from the perspective
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of the current QosDevice Service and within the context of the stream that is the subject of
the action in which the A_ ARG _TYPE Resource state variable is received.

ODDownstream: This is a required field. It contains a_boolean value which = “1" if there is a
QosDevice:3 Service downstream (towards the destination of the stream) within the same
QoS Segment for which the AdmitTrafficQos() (or UpdateAdmittedQos()) action has been
invoked.

QDUpstream: This Is a required field. It contains a pboolean value = "1" If there Is a
QosDevice:3 Service upstream (towards the source of the stream) within the same QoS
Segment for which the AdmitTrafficQos() (or UpdateAdmittedQos()) action has been invoked.

2.2.16.5 Sample Argument XML String

<?xml version="1.0" encoding="UTF-8"?>
<Resource xsi:schemalLocation="urn:schemas-upnp-org:qos:Resource Resource=v3.xsd"
xmIns=""urn:schemas-upnp-org:qos:Resource"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<NetworkResource>
<Interfaceld>plcO</Interfaceld>
<QosSegmentld>174A76932C87A219EF0C</QosSegmentlid>
<QDDownstream>1</QDDownstream>
<QDUpstream>0</QDUpstream>
</NetworkResource>
</Resource>

2.2.17 A_ARG_TYPE_AdmitTrafficQosExtendedResult

A ARG _TYPE AdmitTrafficQosExtendedResult isxa required state variable. This state
variable contains information about the status of\a requested traffic stream. If admission of
the traffic stream fails, this state variable provides information regarding the cause.

2.2.17.1 XML Schema Definition

This is a string containing an XML(fragment. The XML fragment in this argument MUST
validate against the XML schema for Admit Traffi cQosExt endedResult in the XML
namespace "urn: schemas- upnp- or g: qos: Adm t Tr af f i cQosExt endedResul t" which
is located at
"http://www. upnp. orghschemas/ qos/ Admi t Tr af f i cQosExt endedResul t - v3. xsd".

2.2.17.2 Description_of fields in A_ ARG TYPE AdmitTrafficQosExtendedResult
structure

The A_ARG_TXPE AdmitTrafficQosExtendedResult structure returns the admission state
information-for the network or device resources. In the case of admission success, an
indication.of whether the QosDevice Service invoked the underlying Admission Mechanism is
providedy'ln the case of admission failure, this structure returns the reason(s) for the failure.
The A~ARG_TYPE AdmitTrafficQosExtendedResult structure consists of the following fields:

TrafficHandle: This is a required field. It identifies the TrafficDescriptor with which the

admission status is associated.
Exactly one of the following structures MUST be provided:

AdmissionStatusNet: Required when an admission request is made for network resources.
Defined in clause 2.2.17.3.

AdmissionStatusDev: Required when an admission request is made for device resources.
Defined in clause 2.2.17.5.
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2.2.17.3 Description of fields in the AdmissionStatusNet structure

The AdmissionStatusNet is a structure that consists of a list of entries which provides the
admission status of an instance of a traffic descriptor within the QoS segment. Here are the
details of the parameters:

Reason: This field is a string that contains either a reason code (see Table 2-1) or a text
string identifying the reason why the requested action was not accomplished. The Reason

it MAY annaar maora than aneca Thaora ara thwao tvnac of raacanc:
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“standard” and “non-standard”:

e Standard reasons are abbreviated as a three digit number, as shown in Table 2-2.

e Non-standard reasons are identified by a text string to describe the reason. Non-standard
reasons can be used for testing, plugfests, vendor specific reasons, etc.

ListOfLayer2Streamlds: This optional structure contains one or more tuples.identifying the
streams that may be blocking the stream whose admission has failed on this"QoS Segment. It
may or may not be possible for the QosDevice Service to include all Layeér2Streamlds on this
QoS Segment. It is defined in clause 2.2.17.7.

AllocatedResources: This is an optional field that indicates the )resources that have been
reserved for a successful admit or update request. The format.ofithis field is defined in clause
2.2.17.4.

2.2.17.4 Description of fields in the AllocatedResourges structure

The AllocatedResources is a structure that contains-information that indicates the resources
that have been allocated for a successful admit or'update request.

MaxCommittedDelay: This optional field.is of type ui4. This is the maximum of the QoS
Segment Delay that this QosDevice hasdcommitted to provide on this QoS Segment. See
[QD_Add] for technology-specific details:

MaxCommittedJitter: This optional field is of type ui4. This is the maximum of the QoS
Segment Jitter that this QosDevice has committed to provide on this QoS Segment. See
[QD_Add] for technology-spécific details.

Table 2-2 — Reason Codes For AdmissionStatusNet

ReasonCode Reason Description
Description
000 Success Traffic stream was admitted as requested.
001 Registered This QosDevice Service has determined that another QosDevice

Service on the QoS Segment is responsible for the request. It is
remaining passive but has registered the Traffic stream and is

aware of it.
762 Insufficient Action failed due to insufficient resources.
resources
764 Admission Admission Control is not supported on this QoS Segment.
Control Not

Supported
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2.2.17.5 Description of fields in the AdmissionStatusDev structure

Deviceld: This is a required field. This field is a string that uniquely identifies a particular
Device Resource within the QosDevice Service. The Deviceld provided in this field MUST
exist in the device as reported in the QosDeviceExtendedState state variable.

Reason: This field is a string that contains either a reason code or a text string identifying
the reason why the requested action was not accomplished. The Reason field is a required

fiald:- 1t MAN annaoar maora than anen  Thara ara hwa tvnac of raacanc: Y“otandardA” oand 4oy
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standard”:

Standard reasons are abbreviated as a three digit number, as shown in Table 2-3.

Non-standard reasons are identified by a text string to describe the reason. Non-standard
reasons can be used for testing, plugfests, vendor specific reasons, etc.

Table 2-3 — Reason Codes For AdmissionStatusDev

ReasonCode ReasonDescri Description
ption

000 Success Traffic stream was admitted as requested.

762 Insufficient Action failed due to insufficient resougces.
resources

764 Admission Admission Control is not supportéd)on this Device Resource.
Control Not
Supported

ListOfLayer2Streamlds: This optional structure contains one or more tuples identifying the
admitted streams that may be blocking the stream whose admission has failed on this Device
Resource (no prioritized streams will be ineluded since they cannot possibly be blocking). It
is defined in clause 2.2.17.6.

2.2.17.6 Description of fields in‘the ListOfLayer2Streamlds structure

NumberOfLayer2Streamlds:“~This is a required unsigned integer field. Its value is the
number of entries in ListOfkayer2Streamlds.

Layer2Stream: This\is an optional repeating structure (clause 2.2.17.7), each instance
identifying a particular stream on the device. The number of Layer2Stream structures present
MUST equal NuwiberOfLayer2Streamlds.

2.2.17.7 Bescription of fields in the Layer2Stream structure

Layer2Streamld: This is a required field of type string. It consists of 64 characters which
provide an L2 Stream ID that uniquely identifies a particular stream to all QosDevice Services
omthe QoS Segment. The interpretation of this field is dependent upon the L2 Technology,
Several of which are described in the UPnP QosDevice:3 Underlying Technology Interface

Addendum [QD_Add] . The QosManager treats this as a string, using it for matching
purposes when looking for the TrafficDescriptor associated with the blocking stream. A given
stream may have a different Layer2Streamld on each QoS Segment it traverses. Details on
the formation of a Layer2Streamld based on the underlying technology can be found in the
reference document [QD_Add]

TrafficDescriptorAvailable: This is a required field of type boolean: "1" indicates that the
QosDevice Service can provide the TrafficDesciptor for the Blocking Stream if requested; "0"
indicates that it can not.
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2.2.17.8 Sample argument XML string

<?xml version="1.0" encoding="UTF-8"?>
<AdmitTrafficQosExtendedResult xsi:schemalLocation=""urn:schemas-upnp-
org:gos:AdmitTrafficQosExtendedResult AdmitTrafficQosExtendedResult-v3.xsd"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance” xmlns="'urn:schemas-upnp-
org:gos:AdmitTrafficQosExtendedResult'>
<TrafficHandle>TH01234567</TrafficHandle>
<AdmissionStatusNet>
<Reason>000</Reason>
<AllocatedResources>
<MaxCommitedDelay>2000</MaxCommittedDelay>

<MaxCommittedJitter>500</MaxCommittedJitter>
</AllocatedResources>
</AdmissionStatusNet>
</AdmitTrafficQosExtendedResult>

2.2.18 A_ARG_TYPE_ListOfAdmittedTraffic

This is a required state variable. It contains the list of admitted traffic streamsyand associated
resources known to this QosDevice Service.

2.2.18.1 XML Schema Definition

This is a string containing an XML fragment. It contains information describing the traffic
admitted on this QosDevice Service. The XML fragment in\this argument MUST validate
against the XML schema for ListOfAdm ttedTraffic in the XML namespace
"urn: schemas-upnp-org: qos: Li st Of Adnmi ttedTraffic" which is located at
"http://ww. upnp. org/ schemas/ qos/ Li st Of Adm\ttedTraffic-v3. xsd".

2.2.18.2 Description of fields in the ListOfAdmitted Traffic structure

The ListOfAdmittedTraffic is a required structure containing zero or more entries of
AdmittedTrafficltem and a count of the number of AdmittedTrafficltem structures provided.

NumberOfAdmittedTrafficltems: This is a required unsigned integer field. It contains the
number of AdmittedTrafficltem instanees in the list.

AdmittedTrafficltem: This is_an optional structure. There MUST be one instance of this
structure for each stream_on the device. The number of AdmittedTrafficltem structures
present MUST equal NumberOfAdmittedTrafficltems.

2.2.18.3 Description of fields in the AdmittedTrafficltem structure

Each AdmittedFrafficltem lists one TrafficDescriptor, followed by several elements providing
information-about the stream: The scope of the TrafficDescriptors can range from a specific
set of Traffic Descriptors to every Traffic Descriptor registered on the device.

TrafficDescriptor: This required field contains a TrafficDescriptor currently active on the
QusDevice Service.

NetworkResource: Either this structure or DeviceResource, but not both, MUST be present.
It contains information about the network resources for which QoS was setup for this
AdmittedTrafficltem.

DeviceResource: Either this structure or NetworkResource, but not both, MUST be present.
It contains information about the device resources for which QoS was setup for this
AdmittedTrafficltem.
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2.2.18.3.1 Description of the fields in the NetworkResource structure

Interfaceld: This is a required field of type string; its format is defined in clause 2.2.6.2. This
field contains the Interfaceld associated with this AdmittedTrafficltem.

QosSegmentld: This is a required field that uniquely identifies a network segment. This is a
string that is used by the QosManager to determine the QosDevice Services that are
attached to a specific segment. Its format is defined in clause 2.2.23.2.

Linkld: This is an optional field of type string; its format is defined in clause 2.2.23.2.\[f
present, this field contains the Linkld associated with this AdmittedTrafficltem.

Layer2Streamld: This is an optional field; it is defined in clause 2.2.17.7. If present, this field
contains the Layer2Streamld associated with this AdmittedTrafficltem.

AdmissionStatusNet: This optional structure contains information about”the admission
status associated with this AdmittedTrafficltem. See clause 2.2.17.3.

2.2.18.3.2 Description of the fields in DeviceResource structureg

DeviceResourceld: This is an optional field of type string; its;format is defined in clause
2.2.16.3. If present, this field contains the DeviceResourceld associated with this
AdmittedTrafficltem.

AdmissionStatusDev: This optional structure contains information about the admission
status associated with this AdmittedTrafficltem. See\clause 2.2.17.5.

2.2.18.4 Sample argument XML string

<?xml version="1.0" encoding="UTF#8"?>
<ListOfAdmittedTraffic xsi:schemakocation="urn:schemas-upnp-
org:qos:ListOfAdmittedTraffic ListOfAdmittedTraffic-v3.xsd" xmlns="urn:schemas-
upnp-org:qos:ListOfAdmittedTraffic"
xmIns:td="http://www._upnp.org/schemas/TrafficDescriptorvl.xsd"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"™ xmlns:at="urn:schemas-upnp-
org:qos:AdmitTrafficQosExtendedResult'>
<NumberOfAdmittedTrafficltems>1</NumberOfAdmittedTrafficltems>
<AdmittedTrafficltem>
<TrafficDesCriptor>
<td:TrafficHandle>TH1b4-a222-08002b34c0037921234-723c-
11b4</td:TrafficHandle>
<tdsFrafficld>
<SourceAddress>
<lpv4>192.168.1.1</Ipv4>

</SourceAddress>

<SourcePort>554</SourcePort>

<DestinationAddress>

<lpv4>192.168.1.3</Ipv4>
</DestinationAddress>

IDestinationPorts7/572</7DestinationPores
<lIpProtocol>17</lIpProtocol>
<v2Trafficld>
<v3Trafficld>
<SourceUuid>2facl1234-31Ff8-11b4-a222-08002b34c003</Sourceluid>
<DestinationUuid>7¥921234-723c-11b4-a222-
2fac2b34c003</DestinationUuid>
</v3Trafficld>
</v2Trafficld>
</td:Trafficld>
<td:AvailableOrderedTspecList>
<td:Tspec>
<td:Tspeclndex>1</td:Tspeclndex>

<AvTransportUri>rtsp://192.168.1.1/Movies/Samplel.mpeg</AvTransportUri>
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<AvTransportilnstanceld>0</AvTransportinstanceld>

<TrafficClass>AvV</TrafficClass>

<v2TrafficSpecification>

<v3TrafficSpecification>

<RequestedQosType>2</RequestedQosType>
<DataRate>15000000</DataRate>
<PeakDataRate>20000000</PeakDataRate>
<E2EMaxDelayHigh>10000</E2EMaxDe layHigh>
<E2EMaxDelayLow>1000</E2EMaxDe layLow>
<E2EMaxJitter>100</E2EMaxJitter>

<Servi m:xTylnn>1 </Servi PQT\/:‘\Q)
</v3TrafficSpecification>
</v2TrafficSpecification>
</td:Tspec>
</td:AvailableOrderedTspecList>
<ActiveTspeclndex>1</ActiveTspeclndex>
<TrafficlmportanceNumber>5</TrafficlmportanceNumber>
<MediaServerConnectionld>8973247048732</MediaServerConnectionld>
<MediaRendererConnectionld>7492</MediaRendererConnectionld>
<TrafficLeaseTime>10000</TrafficLeaseTime>
<v2>
<PolicyHolderld>
2facl1234-311f8-11b4-a222-08002b34c003:urn:upnp-
org:serviceld:QosPolicyHolder-3a
</PolicyHolderld>
<v3>
<Critical>0</Critical>
<PolicyHolderConsultedld>
2fac1234-31f8-11b4-a222-08002b34c003:urn:upnp=
org:serviceld:QosPolicyHolder-3a
</PolicyHolderConsultedld>
<PolicyHolderConsultedType>3</PokicyHolderConsultedType>
</v3>
</v2>
<OptionalPolicyParams>
<UserName>jpaine</UserName>
<CpName>HomeQosPol icyHolder</CpName>
</OptionalPolicyParams>
</TrafficDescriptor>
<NetworkResource>
<Interfaceld>ethO</Intexfaceld>
<QosSegment1d>006957C7AFFS8E2AOD</QosSegmentld>
<Layer2Streamld>
00000000000000000000000000Q000000000000000000000000000000382d2al
</Layer2Streamld>
<AdmissionStatusNéet>
<at:Reason=000</at:Reason>
</AdmissiopStatusNet>
</NetworkResource>
</AdmittedTrafficltem>
</ListOfAdmittedTraffic>

2.2.19 A ARG_TYPE_PreferredQph

This issan optional state variable. It contains information pertaining to a QosPolicyHolder
Service that is either preferred or a candidate for preference. For information on
QusPolicyHolder Services and their preference see [QPH].

2.2.19.1 XML Schema Definition

This is a string containing an XML fragment. The XML fragment in this argument MUST
validate against the XML schema for PreferredQph in the XML namespace
"urn: schemas-upnp-org: qos: PreferredQ@h" which is located at
"http://www. upnp. org/ schemas/ qos/ PreferredQph-v3. xsd".

2.2.19.2 Description of fields in the PreferredQph structure

PreferredQphld: This string is the Serviceld of the Preferred QosPolicyHolder Service [refer
to QPH].
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QphPreferenceCount: This field is an integer which is incremented by the QosPolicyHolder
Service each time a new Preferred QosPolicyHolder Service is identified. It is used to resolve
conflicts between QosPolicyHolder Services regarding which is preferred. The logic for this is
described in [QPH].

2.2.19.3 Sample argument XML string

<?xml version="1.0" encoding="UTF-8"?>
<PreferredQph xsi: schemaLocatlon— urn:schemas-upnp- org qos: Preferredeh

D ForradlOnh 12 =~ Ll calina=""r1rn - cob oo A=t rradinhkt

TTLRLCTTLOURYMIT VI = ASHU ATTRTIS tHR=-SeRemas bl SAR SIS I WUQ "V'V"VUYP”
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance'>
<PreferredQphld>
2facl1234-3118-11b4-a222-08002b34c003:urn:upnp-org:serviceld:QosPolicyHolder-3a
</PreferredQphld>
<QphPreferenceCount>7</QphPreferenceCount>
</PreferredQph>

2.2.20 UnexpectedStreamChange

UnexpectedStreamChange is an optional unsigned integer which is incrémented by one for
each change to a stream’s reservation that is detected by the QosDReviCte Service. This state
variable MUST be evented if implemented. It MUST ,be" implemented if the
GetUnexpectedStreamChanges() action is implemented.

Examples of unexpected stream changes are: a traffic Stream has changed because of
preemption of the stream by a QosManager (released or~downgraded to use fewer resources)
or because of some spontaneous L2 occurrence (r€lease, downgrade, upgrade or failure).
The details of how the QosDevice Service handles and L2 detects these occurences are
implementation-specific.

2.2.21 A_ARG_TYPE_PreemptingTrafficlnfo

This is a required state variable. This state variable identifies the traffic stream that caused
the invocation of UpdateAdmittedQos() or ReleaseAdmittedQos() action as a result of
preemption (as indicated by ReleaseCausedByPreemption having a value = “1").

2.2.21.1 XML Schema Definition

This is a string containing an XML fragment. It identifies the stream (if any) which preempted
this traffic stream. The“XML fragment in this argument MUST validate against the XML
schema for PreenptingTrafficlnfo in the XML namespace "urn:schemas-upnp-
org: qos: PreenptingTrafficlnfo" which is located at
"http:// ww_Zdpnp. or g/ schemas/ qos/ Preenpti ngTrafficlnfo-v3. xsd".

2.2.21.2 Bescription of fields in the PreemptingTrafficlnfo structure

ReleaseCausedByPreemption: This is a required field of type boolean. A value of “1" is
used if the release (or downgrade) is caused by preemption, otherwise a value of “0” is used.

PreemptingTrafficDescriptor: This optional field identifies the Traffic Descriptor of the
preempting stream (if any).

2.2.21.3 Sample argument XML string

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

<PreemptingTrafficlnfo xsi:schemalLocation="urn:schemas-upnp-

org:qos:PreemptingTrafficlnfo PreemptingTrafficlnfo-v3.xsd" xmlns="urn:schemas-

upnp-org:qos:PreemptingTrafficlnfo™

xmlns:td="http://www.upnp.org/schemas/TrafficDescriptorvl.xsd"

xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance'>
<ReleaseCausedByPreemption>true</ReleaseCausedByPreemption>
<PreemptingTrafficDescriptor>
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<td:TrafficHandle>TH1b4-a222-08002b34c0037¥921234-723c-
11b4</td:TrafficHandle>
<td:Trafficld>
<SourceAddress>
<lpv4>192.168.1.1</1pv4>
</SourceAddress>
<SourcePort>554</SourcePort>
<DestinationAddress>
<lpv4>192.168.1.3</1pv4>

</DestinationAddress>
<DestinationPort>7572</DestinationPort>

<lIpProtocol>17</IpProtocol>
<v2Trafficld>
<v3Trafficld>
<SourceUuid>2fac1234-31f8-11b4-a222-08002b34c003</Sourceluid>
<DestinationUuid>7¥921234-723c-11b4-a222-
2Ffac2b34c003</DestinationUuid>
</v3Trafficld>
</v2Trafficld>
</td:Trafficld>
<td:AvailableOrderedTspecList>
<td:Tspec>
<td:Tspeclndex>1</td: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>
<E2EMaxDe layHigh>10000</E2EMaxDe¥ayHigh>
<E2EMaxDe layLow>1000</E2EMaxDe FrayLow>
<E2EMaxJitter>100</E2EMaxJdtter>
<ServiceType>1</ServiceType>
</v3TrafficSpecification>
</v2TrafficSpecification>
</td:Tspec>
</td:AvailableOrderedTspecList>
<ActiveTspeclndex>1</ActiveTspeclndex>
<TrafficlmportanceNumber>5</TrafficlmportanceNumber>
<MediaServerConnectionld>8973247048732</MediaServerConnectionld>
<MediaRendererConnectionld>7492</MediaRendererConnectionld>
<TrafficLeaseTime>10Q00</TrafficLeaseTime>
<v2>
<PolicyHolderldx>
2facl1234-31€8-11b4-a222-08002b34c003:urn:upnp-
org:serviceld:QosPolieyHolder-3a
</PolicyHolderld>
<v3>
<Ccitical>0</Critical>
<PalicyHolderConsultedld>
2fac1234-311f8-11b4-a222-08002b34c003:urn:upnp-
org:serviceld:QosPolicyHolder-3a
</PolicyHolderConsultedld>
<PolicyHolderConsultedType>3</PolicyHolderConsultedType>
</v3>
</v2>
<OptionalPolicyParams>
<UserName>jpaine</UserName>

<CpName>HomeQosPol icyHolder</CpName>
</OptionalPolicyParams>
</PreemptingTrafficDescriptor>
</PreemptingTrafficlnfo>

2.2.22 A_ARG_TYPE_ListOfMostRecentUnexpectedStreamChanges

The A_ARG_TYPE ListOfMostRecentUnexpectedStreamChanges state variable is optional.
It contains a list of the most recent unexpected stream changes (preemptions or spontaneous
L2-caused changes) that have occurred on the QosDevice Service.
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2.2.22.1 XML Schema Definition

This is a string containing an XML fragment. The XML fragment in this argument MUST
validate against the XML schema for Li st Of Most Recent Unexpect edSt r eanChanges in
the XML namespace "urn: schemas- upnp-
org: qos: Li st Of Most Recent Unexpect edSt r eanChanges” which is located at
"http://ww. upnp. or g/ schemas/ qos/ Li st Of Most Recent Unexpect edSt r eanChange
s-v3. xsd".

2.2.22.2 Description of fields in the ListOfMostRecentUnexpectedStreamChanges
structure

ListOfMostRecentUnexpectedStreamChanges is an optional structure. It contains, zero or
more entries, each of which describes an unexpected stream change. It also contains an
integer value of the number of UnexpectedStreamChange structures that are present in the
list.

NumberOfRecentUnexpectedStreamChanges: This is a required integer variable which
specifies how many instances (zero or more) of UnexpectedStreamChandge are present in the
list.

UnexpectedStreamChange: This structure contains inforfmation describing a single
unexpected stream change. This structure is defined in clause 2.2.22.3.

2.2.22.3 Description of fields in the UnexpectedStréaimChange structure

UnexpectedStreamChange is a structure that contains the traffic descriptors of both the
affected and the affecting streams and an indication of whether the change was a release or
an update. The number of instances of UnexpectedStreamChange present MUST equal
NumberOfRecentUnexpectedStreamChanges.

AffectedStreamTrafficDescriptor: This'is a required field. It contains the traffic descriptor of
the stream that was affected at the time it was downgraded or released.

AffectingStreamTrafficDescfiptor: This is an optional field. It contains the traffic descriptor
of the preempting stream, ‘if the change was caused by a UPnP action. Otherwise, this
structure should not be ineluded.

StreamReleased: /Fhis is a required field. It contains a boolean value which = “1” if the
affected stream was’released and “0” if the affected stream was updated but not released.

UnexpectedStreamChangelndex: This is a required field that indicates the value of the
UnexpectedStreamChange state variable at the time this particular stream change occurred.
UnexpéctedStreamChange is incremented prior to populating this field.

2°2.22.4 Sample argument XML string

<2xml version=""1_0Q" nnr‘nding:"llTF_R"’)>

<ListOfMostRecentUnexpectedStreamChanges xsi:schemalLocation="urn:schemas-upnp-
org:qos:ListOfMostRecentUnexpectedStreamChanges
ListOfMostRecentUnexpectedStreamChanges-v3.xsd" xmlns="urn:schemas-upnp-
org:qos:ListOfMostRecentUnexpectedStreamChanges"
xmIns:td="http://www._upnp.org/schemas/TrafficDescriptorvl.xsd"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<NumberOfRecentUnexpectedStreamChanges>1</NumberOfRecentUnexpectedStreamChanges>
<UnexpectedStreamChange>
<AffectedStreamTrafficDescriptor>
<td:TrafficHandle>TH1b4-a222-08002b34c00371921234-723c-
11lb4</td:TrafficHandle>
<td:Trafficld>
<SourceAddress>
<Ipv4>192.168.1.1</1pv4>



https://standardsiso.com/api/?name=97a0fbf6785b9757427c24cee0d756c6

— 32 — 29341-17-10 © ISO/IEC:2011(E)

</SourceAddress>
<SourcePort>554</SourcePort>
<DestinationAddress>

<lpv4>192.168.1.7</Ilpv4>
</DestinationAddress>
<DestinationPort>7534</DestinationPort>
<lIpProtocol>17</lIpProtocol>
<v2Trafficld>

<v3Trafficld>

<SourceUuid>2facl1234-31F8-11b4-a324-08002b34c003</Sourceluid>
<DestinationUuid>7f921234_-723c-11b4_-a732_

2fac2b34c003</DestinationUuid>
</v3Trafficld>
</v2Trafficld>
</td:Trafficld>
<td:AvailableOrderedTspecList>
<td:Tspec>
<td:Tspeclndex>1</td:Tspeclndex>

<AvTransportUri>rtsp://192.168.1.1/Movies/Samplel2 _mpeg</AvTransportUri>
<AvTransportilnstanceld>0</AvTransportinstanceld>
<TrafficClass>AV</TrafficClass>
<v2TrafficSpecification>
<v3TrafficSpecification>
<RequestedQosType>2</RequestedQosType>
<DataRate>15000000</DataRate>
<PeakDataRate>20000000</PeakDataRate>
<E2EMaxDelayHigh>10000</E2EMaxDe layHigh>
<E2EMaxDelayLow>1000</E2EMaxDe laytow>
<E2EMaxJitter>100</E2EMaxJitter>
<ServiceType>1l</ServiceType>
</v3TrafficSpecification>
</v2TrafficSpecification>
</td:Tspec>
</td:AvailableOrderedTspecList>
<ActiveTspeclndex>1</ActiveTspechidex>
<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>
<v3>
<Critical>0</Critical>
<PolicyHoldérConsultedld>2fac1234-31f8-11b4-a222-
08002b34c003:urn:upnp=exg:serviceld:QosPolicyHolder-3a</PolicyHolderConsultedld>
<Pol icyHolderConsultedType>3</PolicyHolderConsultedType>
</v3>
</v2>
<OptionalPolicyParams>
<UserName>jpaine</UserName>
<CpName>HomeQosPol icyHolder</CpName>
</0ptionalPolicyParams>
</AffectedStreamTrafficDescriptor>
<AffectingStreamTrafficDescriptor>
<td:TrafficHandle>TH1b4-a222-0037f908002b34c21234-723c-
11b4</td:TrafficHandle>
<td:Trafficld>
<SourceAddress>

<lpv4>192.168.1.1</1pv4>
</SourceAddress>
<SourcePort>554</SourcePort>
<DestinationAddress>
<lpv4>192.168.1.3</1pv4>
</DestinationAddress>
<DestinationPort>7572</DestinationPort>
<lIpProtocol>17</lIpProtocol>
<v2Trafficld>
<v3Trafficld>
<Sourceluid>2fac1234-31f8-11b4-a222-08002b34c003</Sourceluid>
<DestinationUuid>7¥921234-723c-11b4-a222-
2fac2b34c003</DestinationUuid>
</v3Trafficld>
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</Vv2Trafficld>
</td:Trafficld>
<td:AvailableOrderedTspecList>
<td:Tspec>
<td:Tspeclndex>1</td:Tspeclndex>

<AvTransportUri>rtsp://192.168.1.1/Movies/Samplel.mpeg</AvTransportUri>
<AvTransportinstanceld>0</AvTransportinstanceld>
<TrafficClass>AV</TrafficClass>

<v2TrafficSpecification>
<\3TrafficSpecification>

<RequestedQosType>2</RequestedQosType>
<DataRate>15000000</DataRate>
<PeakDataRate>20000000</PeakDataRate>
<E2EMaxDe layHigh>10000</E2EMaxDe layHigh>
<E2EMaxDelayLow>1000</E2EMaxDe layLow>
<E2EMaxJitter>100</E2EMaxJitter>
<ServiceType>1</ServiceType>
</v3TrafficSpecification>
</v2TrafficSpecification>
</td:Tspec>
</td:AvailableOrderedTspecList>
<ActiveTspeclndex>1</ActiveTspeclndex>
<TrafficlmportanceNumber>5</TrafficlmportanceNumber>
<MediaServerConnectionld>8973247048732</MediaServerfonnectionld>
<MediaRendererConnectionld>7492</MediaRendererConnectionld>
<TrafficLeaseTime>10000</TrafficLeaseTime>
<v2>
<PolicyHolderld>2fac1234-31f8-11b4-a222-08002b34c003:urn:upnp-
org:serviceld:QosPolicyHolder-3a</PolicyHolderld>
<v3>
<Critical>0</Critical>
<PolicyHolderConsultedld>2fac1234-31f8-11b4-a222-
08002b34c003:urn:upnp-org:serviceld:QosPolicyHolder-3a</PolicyHolderConsultedld>
<PolicyHolderConsultedType>3</PolicyHolderConsultedType>
</Vv3>
</v2>
<OptionalPolicyParams>
<UserName>jpaine</UserName>
<CpName>HomeQosPol icyHotder</CpName>
</OptionalPolicyParams>
</AffectingStreamTrafficDescCriptor>
<StreamReleased>1</StreamReleased>
<UnexpectedStreamChangelndex>1</UnexpectedStreamChange lndex>
</UnexpectedStreamChange>
</ListOfMostRecentUnexpectedStreamChanges>

2.2.23 A_ARG_TYPE_QosDeviceExtendedState

The A ARG _T¥PE QosDeviceExtendedState structure contains the state information
describing the-QosDevice Service at the time the GetQosExtendedState action is invoked.
As the name implies, this  state variable is an extension of the
A ARG T¥PE QosDeviceState state variable.

2.2:23.1 XML Schema Definition

This is a string containing an XML fragment. The XML fragment in this argument MUST

validate against the XML schema for QosDevi ceExt endedSt at e in the XML namespace
"urn: schemas- upnp-org: qos: QosDevi ceExt endedSt at e" which is located at
"http://ww. upnp. org/ schemas/ qos/ QosDevi ceExt endedSt at e- v3. xsd".

2.2.23.2 Description of fields and organization in the QosDeviceExtendedState
structure

The QoS related properties of the QosDevice Service are expressed in a hierarchical form.
The hierarchy is represented by containers (see Figure 2-7 in clause 2.5.1). Each container
defines the context of the contained properties. There are multiple container types; these are
nested to match the characteristics of the device and network that they represent.
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The following container types occur in A_ ARG _TYPE QosDeviceExtendedState:

DeviceResource: This is an optional container. This container describes the capabilities of
the device which are not related to a specific interface. Examples include buffer space that is
shared by multiple interfaces, transcoding resources, etc.

Interface: This is a required container that occurs one or more times. This container
describes a network interface on the QosDevice Service. An Interface container is required

for each interface supported by the device. There MUST be at least one Interface container,
This information may be provided even if the physical interface is down at a given time. Note
that on some devices, it may be impossible for the QosDevice Service to even detegt\the
existence of an inactive interface. In this case, the Interface container for the inactive
Interface will be absent—even if it has existed in the past. However, there will always be at
least one available interface otherwise this QosDevice Service would not be accessible.

Link: This is an optional container. It contains properties that are specific te_a<particular link.
If present, this container MUST be instantiated within an Interface containén

The properties defined by the QosDeviceExtendedState state variable” are identified below.
Table 2-4 specifies the container in which each property may appear.’If a property appears in
more than one container for a QosDevice Service, the property closest (above) in the
container hierarchy is the one that applies. For example if MaxPhyRate appears in both the
Interface and the Link container, the value of MaxPhyRate in‘the link container is specific for
that link, but the value in the Interface container holds-far the entire Interface and could be
different.

Table 2-4 — Containers In Which+A Parameter Can Appear

Name Device Interface Link
DeviceResourceld Yes Ne, No
AdmitCntrIDev Yes No No
Interfaceld No Yes No
lanaTechnologyType No Yes No
InterfaceAvailability No Yes No
NativeQos No Yes No
AdmitCntrINet No Yes No
PacketTaggingSupported No Yes No
QosSegmentld No Yes No
QosSegmedqdtName No Yes No
Linkld No No Yes
PegerkinkMacAdd No No Yes
IpAddress No Yes Yes
VIACAUUTESS NO TES TES
MaxPhyRate No Yes Yes
Channellnformation No Yes Yes
ListOfProtoTspecs No Yes Yes

DeviceResourceld: This is an optional field of type string; its format is defined in clause
2.2.16.3.
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AdmitCntriDev: This is an optional field. It indicates if the device supports admission control
to manage the device's non-interface resources (e.g. tuner, disk space, time-shift-buffer,
etc.). This is a boolean field where “1” = Supported and “0” = NotSupported.

Interfaceld: This is a required field of type string; its format is defined in clause 2.2.6.2.

lanaTechnologyType: This is an optional field. The lanaTechnologyType (IANA uses the
designation IANAIifType) is an integer assigned by IANA for any media type, such as a value

of 6 for 802.3 media type or a value of 71 for 802.11 media type. The allowed Integer values
for this parameter are specified in [IANA].

InterfaceAvailability: This is a required field of type boolean that MUST be provided\in the
Interface container. The value of “0” indicates that the interface is not available.,A value of
“1” indicates the interface is available which may include being in power-save mode. (E.g.,
the wireless station (STA) in power-save mode while associated with an Access.Point (AP))

AdmitCntrIiNet: This is an optional field of type boolean. If InterfaceAvailability field for a
network interface is equal to “1”, this field MUST be present. If the network interface supports
Admission Technology, this field is set to “1”, otherwise it is set to “0%

NativeQos: This is an optional field of type string. If AdmitCntriNet field is equal to “1”, then
the NativeQos field MUST contain one of the following values: “Prioritized”, “BestEffort”,
“Scheduled”, “BothPrioritizedAndScheduled”. If AdmitCntrINet field is equal to “0", then the
NativeQos field MUST contain one of the following valu€s: “Prioritized”, “BestEffort”.

PacketTaggingSupported: This is a required field of  type boolean.
PacketTaggingSupported field indicates whether, the device is capable of tagging L2 priorities
on the outgoing interface. Field values are “1*<"Supported and “0” = NotSupported

QosSegmentld: This is a mandatory field“that uniquely identifies a network segment. This is
a string that is used by the QosManager to determine the QosSegment to which the
QosDevice Services is attached. It is"used to identify multiple QoS Segments in the UPnP-
QoS network. Refer to document{QD_Add] for details on the formation of the QosSegmentld.

The requirements for a QasSegmentld are that it MUST be unique (within the network)—i.e.,
not used to identify any-other QosSegment)—and that it MUST be generated using a known
algorithm that allows>any QosDevice Service on the QosSegment to generate it
independently. The-precise details of the format for several technologies can be found in
[QD_Add] . New teehnologies will require the definition of analogous formats to guarantee
that each QosBevice Service on a given QosSegment can independently compute the same
QosSegmentld-that is unique for the segment.

In general, the QosSegmentld is formed from the concatenation of the IANATechnologyType
of the-uhderlying L2 network and some information that is specific to a particular instance of
thatyL2 Technology that will guarantee the uniqueness of the QosSegmentld. Examples are
the MAC address of the AP in an 802.11 network and the NID (Network ID) in a HomePlug

AN/ % 1
AV TITIWUIK.

If the L2 Technology wunderlying a QosSegment does not have a single
IANATechnologyType—e.g., a Layer2 QoS Bridging technology that bridges different L2
Technologies—it MUST still ensure that it generates a unique QosSegmentlid.

QosSegmentName: This field is a string that provides a user friendly name for the network
segment. Different QosDevice Services within same QosSegment MAY provide different
names for a QosSegment. This is an optional field.
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Linkld: This is a required field if the Link container is provided. The value is of type string
and is a unique value for a given device and is used to identify the link. For a given link the
values used MUST be the same as the Linkld field in the Pathinformation state variable.

PeerLinkMacAdd: This is an optional field which should be provided (if known) if the Link
container is provided. It provides the MAC address of the peer device on the link.

IpAddress: This is an optional field. It specifies the IP Address of the interface. This is

optional because not all interfaces are configured with an IP Address. It the Interface iIs
configured with an IP Address it MUST advertise this value.

MacAddress: This is an optional field. It specifies the MAC Address of the interface (This is
optional because not all interfaces are configured with a MAC Address. If the interface is
configured with a MAC Address it MUST advertise this value.

MaxPhyRate: This parameter is optional and indicates the maximum (PHY rate of the
interface in units of bits/sec expressed as a value of type unsigned integer.) If the interface is
active this value indicates the maximum operating PHY rate, this is depehdent on the device
that it is connected to (e.g., for an Ethernet interface that supports 100710 Mbps connected to
a switch that supports 10Mbps, the value returned is 10 Mbps)

Channellnformation: Indicates the channel number of the' lanaTechnologyType, if the
technology supports channels. For example, 802.11 (value=71) supports multiple channels.
Expressed as a value of type unsignedInt.

ListOfProtoTspecs: This optional structure is _a" list of ProtoTspecs reported by the
QosDevice Service. Each element on the list is a ProtoTspec variable as defined in clause
2.2.23.4.

2.2.23.3 Description of fields in the ListOfProtoTspecs structure

NumProtoTspecs: This field is an*unAsigned integer containing the number of ProtoTspecs
reported by the QosDevice Service;

ProtoTspec: This is a repeating field, each instance is a ProtoTspec state variable.

2.2.23.4 ProtoTspec

This is a required field that contains a prototypical TSPEC identifying parameter values that
can be supported-by the QosDevice Service based on TrafficDescriptor provided as input and
the L2 Technelogy. For some parameters, it may specify a range of values which can be
supported{Note that it is not a TSPEC; it is intended to give information to the QosManager
that assists in formation of a TSPEC that this QosDevice Service can support.

ProtoTspec is a string containing an XML fragment. The XML fragment in this argument
MUST validate against the XML schema for ProtoTspec in the XML namespace

My - ol oo o s I} T ol

My o ool oo o e OOt " + B wirhiekb HP=Y ] atad ot
oSt oS~ o PP~ oOoT g yoS T 1T ot oTS5ptte VVTITCTT TS rotatct at

"http://www. upnp. org/ schemas/ qos/ Prot oTspec-v3. xsd".

Tspecindex: This is an optional integer field. If present, it identifies the particular TSPEC
within the TrafficDescriptor to which this ProtoTspec pertains. If not present, then the
ProtoTspec reflects the capabilities of the underlying L2 Technology without regard to any
specific TSPEC.

NumberOfParameters: This is a required integer field. It specifies how many Parameter
structures are present in the ProtoTspec. Since one or more Parameter fields is expected,
this field MUST have a value of 1 or greater.
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Parameter: This is a required structure. It contains a set of fields which define the parameter.
It may appear one or more times within the ProtoTspec. The number of Parameter structures
present MUST equal NumberOfParameters.

2.2.23.5 Description of fields in the Parameter structure

ParameterName: This is a required field. It contains the name of the parameter. It MUST be
a valid parameter name (from the TSPEC parameters defined in the QosManager [QM]).

Parameterinclusion: This is a required field that specifies whether the parameter jis
"Mandatory"”, "Recommended", "Optional", "Fixed" or "lgnored" in this particular\ L2
Technology and QosDevice Service.

ParameterMinValue: This is an optional field which specifies the minimum yalue of the
parameter.

ParameterMaxValue: This is an optional field which specifies the maximum value of the
parameter. If it contains the same value as ParameterMinValue then the parameter can have
only one value.

DefaultValue: This is an optional field. It contains the default &#alue that will be used for this
parameter if the parameter is not specified in the TSPEC inkthe TrafficDescriptor provide by
the QosManager.

2.2.23.6 Sample argument XML string

<?xml version="1.0" encoding="UTF-8"?>
<QosDeviceExtendedState xsi:schemalLocation=""urn:schemas-upnp-org:qos:QosDeviceExtendedState
QosDeviceExtendedState-v3.xsd" xmlns="urn:schemas+upnp-org:qos:QosDeviceExtendedState"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xmlns:pt="urn:schemas-upnp-
org:qos:ProtoTspec'>
<DeviceResource>
<DeviceResourceld>String</DeviceResourceld>
</DeviceResource>
<Interface>
<Interfaceld>ethO</Interfaceld>
<lanaTechnologyType>174</lanatechnologyType>
<InterfaceAvailability>l</InterfaceAvailability>
<IpAddress>
<lpv4>192.168.1.1</1pv4>
</IpAddress>
<MacAddress>123400000054</MacAddress>
<Link>
<Linkld>LKZ727501234</Linkld>
<PeerLinkMacAdd>12340c8d0054</PeerLinkMacAdd>
<MaxPhyRate>3000000</MaxPhyRate>
<ListOfProtoTspecs>
<NumberOfProtoTspecs>1</NumberOfProtoTspecs>
<ProtoTspec>
<pt:Tspeclndex>1</pt:Tspeclndex>
<pt:NumberOfParameters>1</pt:NumberOfParameters>
<pt:Parameter>
<pt:ParameterName>DataRate</pt:ParameterName>
<pt:ParameterlInclusion>Mandatory</pt:Parameterinclusion>
<pt:ParameterMinValue>0</pt:ParameterMinValue>
<pt:ParameterMaxValue>30000000</pt:ParameterMaxValue>

<pt:DefaultValue>0</pt:DefaultvValue>
</pt:Parameter>
</ProtoTspec>
</ListOfProtoTspecs>
</Link>
<AdmitCntriINet>1</AdmitCntriNet>
<PacketTaggingSupported>1</PacketTaggingSupported>
<NativeQos>Prioritized</NativeQos>
<MaxPhyRate>30000000</MaxPhyRate>
<QosSegment1d>174A9818273771CD91</QosSegmentld>
<QosSegmentName>PLC 91</QosSegmentName>
</Interface>
</QosDeviceExtendedState>
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2.2.24 A_ARG_TYPE_Layer2Mapping

A ARG _TYPE Layer2Mapping is a required state variable that is an output parameter of the
AdmitTrafficQos() and UpdateAdmittedQos() actions. It reports the Layer2Streamld of the
admitted/updated stream to the QosManager. The QosManager uses this information if it
invokes the SetL2Map() action to inform those QosDevice Services, on the segment, that did
not report the Layer2Streamld value.

22241 XM
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This is a string containing an XML fragment. The XML fragment in this argument MUST
validate against the XML schema for Layer2Mapping in the XML namespace
"urn: schemas-upnp-org: qos: Layer 2Mappi ng" which is located at
“http://ww. upnp. org/ schemas/ qos/ Layer 2Mappi ng- v3. xsd".

2.2.24.2 Description of fields in the A_ ARG TYPE Layer2Mapping state yariable

This structure provides the Layer2Streamld for the admitted/updated stream on the
QosSegment

TrafficHandle: This is a required field which identifies the Layer 3 stream associated with the
Layer2Streamld.

QosSegmentld: This is a required field which identifies” the QosSegment in which the
Layer2Streamld is defined. Its format is defined in clause)2.2.23.2.

Layer2Streamld: This is a required field which proyvides the L2 Stream Id being mapped. Its
format is defined in clause 2.2.17.7.

2.2.24.3 Sample argument XML string

<?xml version="1.0" encoding="UTF-8."?>
<Layer2Mapping xsi:schemalLocation='urn:schemas-upnp-org:gos:Layer2Mapping
Layer2Mapping-v3.xsd"” xmIns="urn:schemas-upnp-org:qos:Layer2Mapping"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<TrafficHandle>THOac4f92a23a</TrafficHandle>
<QosSegmentld>174A0AC77D0A872C3A</QosSegmentld>
<Layer2Streamld>
000000000000000000000006000000000000000000000000000000000382d2a1
</Layer2Streamld>
</Layer2Mapping>

2.2.25 A_ARGNIYPE_AdmitTrafficQosSucceeded

A _ARG_TYPE AdmitTrafficQosSucceeded is a required state variable of type boolean that
declares ‘Whether the requested action succeeded (="1") or failed (="0"). If this state variable
indicates failure, other output arguments provide details of cause of the failure..

2.2.26 _A_ARG_TYPE_TrafficDescriptorsWanted

A ARG _TYPE TrafficDescriptorsWanted is a required state variable of type boolean that
declares whether the calling Control Point wants (="1") or doesn’t want (="0") the QosDevice
Service to return a list of traffic descriptors.

2.2.27 A_ARG_TYPE_SetPreferredQphResults

A ARG _TYPE SetPreferredQphResults is an optional state variable. It is an unsigned
integer that reports the result of the SetPreferredQph() action. The result will be one of the
following reason codes expressed as an integer.
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Table 2-5 — Reason Codes For A. ARG TYPE SetPreferredOphResults

ReasonCode ReasonDescri Description
ption

000 Success Preferred QosPolicyHolder Service Set Successfully

770 PreferredQph The requested (input) PreferredQph cannot be set as the preferred
Failure QosPolicyHolder Service because another QosPolicyHolder Service

is preferred (with higher PreferredQphCount)

771 PrefferedQph A synchronization error has occurred. (the PreferredQphCount is

Sync Error the one currently used but it is associated with a different

PreferredQphld)

2.2.28 A_ARG_TYPE_ NumberOfUnexpectedStreamChangesRequested

A ARG TYPE NumberOfUnexpectedStreamChangesRequested is catr* optional state
variable. It is an unsigned integer that specifies the maximum number of'unexpected stream
changes that the QosDevice Service SHOULD return.

2.2.29 A_ARG_TYPE_ NumberOfUnexpectedStreamChangesReported

A _ARG_TYPE NumberOfUnexpectedStreamChangesReportedyis an optional state variable.
It is an unsigned integer that specifies the number of uneXpected stream changes that the
QosDevice Service is reporting. This number MUST be less than or equal to
A ARG _TYPE NumberOfUnexpectedStreamChangesRequested.

2.2.30 A_ARG_TYPE_NewTrafficLeaseTime

A _ARG_TYPE NewTrafficLeaseTime is a reguired state variable. It is an unsigned integer
that specifies a new lease time for the identified stream. The new lease time is specified in
units of milliseconds.

2.2.31 A_ARG_TYPE_TrafficDescriptorContainer

A ARG _TYPE TrafficDescriptorContainer is a required state variable. This is a structure
which contains zero orone TrafficDescriptors. This structure allows for an optional
TrafficDescriptor to be, passed as an input or output argument of an action. It is an input
parameter for GetExtendedQosState() and an output parameter for VerifyTrafficHandle().

2.2.31.1 XML S€éhema Definition

This is a stting containing an XML fragment. The XML fragment in this argument MUST
validate .against the XML schema for TrafficDescri ptorContainer in the XML
namespace "urn:schemas-upnp-org: qos: Traffi cDescri pt orContainer"” which is
located.” at "http://wwv. upnp. org/ schemas/ qos/ Traffi cDescri pt or Cont ai ner -
v3.\xsd".

Z.2.31.2Z Descripiion of fields In the A_ARG _TYPE TlraificDescripiorconiainer state
variable

TrafficDescriptor: This optional field contains a TrafficDescriptor. There MUST be at most
one TrafficDescriptor in an A_ARG_TYPE_TrafficDescriptorContainer. Refer to 2.2.2 for
TrafficDescriptor details.

2.2.31.3 Sample argument XML string
<?xml version="1.0" encoding="UTF-8"?>
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<TrafficDescriptorContainer xsi:schemalLocation="urn:schemas-upnp-
org:qos:TrafficDescriptorContainer TrafficDescriptorContainer-v3.xsd"
xmlns=""urn:schemas-upnp-org:qos:TrafficDescriptorContainer"
xmIns:td="http://www.upnp.org/schemas/TrafficDescriptorvl.xsd"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<TrafficDescriptor>

<td:TrafficHandle>TH1b4-a222-08002b34c0037¥921234-723c-
11b4</td:TrafficHandle>

<td:Trafficld>

<SourceAddress>
<lnv4>192 168 1 1</|:’\\IA>

</SourceAddress>
<SourcePort>554</SourcePort>
<DestinationAddress>
<lpv4>192.168.1.3</lpv4>
</DestinationAddress>
<DestinationPort>7572</DestinationPort>
<IpProtocol>17</IpProtocol>
<v2Trafficld>
<v3Trafficld>
<SourceUuid>2fac1234-31f8-11b4-a222-08002b34c003</Sourceluid>
<DestinationUuid>7f921234-723c-11b4-a222-
2fac2b34c003</DestinationUuid>
</v3Trafficld>
</v2Trafficld>
</td:Trafficld>
<td:AvailableOrderedTspecList>
<td:Tspec>
<td:Tspeclndex>1</td:Tspeclndex>
<AvTransportUri>rtsp://192.168.1.1/Movi€s/Samplel._mpeg</AvTransporturi>
<AvTransportlinstanceld>0</AvTransportinstanceld>
<TrafficClass>AV</TrafficClass>
<v2TrafficSpecification>
<v3TrafficSpecification>
<RequestedQosType>2</RequestedQosType>
<DataRate>15000000</DataRate>
<PeakDataRate>20000000</PeakDataRate>
<E2EMaxDe layHigh>10000</E2EMaxDe layHigh>
<E2EMaxDe layLow>1000</E2EMaxDe layLow>
<E2EMaxJitter>100</E2EMaxJitter>
<ServiceType>1</ServiceType>
</v3TrafficSpecification>
</v2TrafficSpecification>
</td:Tspec>
</td:AvailableOrderedTspecList>
<ActiveTspeclndex>1</ActiveTspeclndex>
<TrafficlmportanceNumber>5</TrafficlmportanceNumber>
<MediaServerCpnnectionld>8973247048732</MediaServerConnectionld>
<MediaRendererConnectionld>7492</MediaRendererConnectionld>
<TrafficLeaseTime>10000</TrafficLeaseTime>
<v2>
<PolkrcyHolderld>
2fac1234-31f8-11b4-a222-08002b34c003:urn:upnp-
org:serviceld:QosPolicyHolder-3a
=/PolicyHolderld>
<v3>
<Critical>0</Critical>
<PolicyHolderConsultedld>
2facl1234-31f8-11b4-a222-08002b34c003:urn:upnp-
org:-serviceld:QosPolicyHolder-3a

</PolicyHolderConsultedld>
<PolicyHolderConsultedType>3</PolicyHolderConsultedType>
</v3>
</v2>
<OptionalPolicyParams>
<UserName>jpaine</UserName>
<CpName>HomeQosPol icyHolder</CpName>
</OptionalPolicyParams>
</TrafficDescriptor>
</TrafficDescriptorContainer>
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2.2.32 A_ARG_TYPE_Layer2MappingContainer

A ARG _TYPE Layer2MappingContainer is a required state variable. This is a structure
which contains zero or one Layer2Mapping structures. This structure allows for an optional
Layer2Mapping to be passed as an input or output argument of an action. It is an output
parameter for AdmitTrafficQos() and UpdateAdmittedQos() used to return an optional
Layer2Mapping.

22321 XM Schama Dafinitiaon
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This is a string containing an XML fragment. The XML fragment in this argument MUST
validate against the XML schema for Layer 2Mappi ngCont ai ner in the XML namespace
"urn: schemas-upnp-org: qos: Layer 2Mappi ngCont ai ner" which is located at
“http://ww. upnp. org/ schemas/ qos/ Layer 2Mappi ngCont ai ner - v3. xsd}.

2.2.32.2 Description of fields in the A_ ARG TYPE Layer2Mapping Container state
variable

This structure allows for an optional Layer2Mapping to be passedsas”an input or output
argument of an action.

Layer2Mapping: This optional field contains a Layer2Mapping; Refer to clause 2.2.24 for
more details on Layer2Mapping.

2.2.32.3 Sample argument XML string

<?xml version="1.0" encoding="UTF-8"?>
<Layer2MappingContainer xsi:schemalLocation="urnIschemas-upnp-
org:qos:Layer2MappingContainer Layer2MappingContainer-v3.xsd" xmIns="urn:schemas-
upnp-org:qos:Layer2MappingContainer™ xmlnsixsi="http://www.w3.0rg/2001/XMLSchema-
instance" xmlns:Im="urn:schemas-upnp-org*gos:Layer2Mapping">
<Layer2Mapping>
<Im:TrafficHandle>THOac4f92a23a</Im:TrafficHandle>
<Im:QosSegmentld>174A0AC77D0A8Y2C3A</Im:QosSegmentld>
<Im:Layer2Streamld>
000000000000000000000000000000000000000000000000000000000382d2a1
</Im:Layer2Streamld>
</Layer2Mapping>
</Layer2MappingContainer>

2.2.33 A_ARG_TYPE.(QosDevicelnfoContainer

A _ARG_TYPE_ QosDeévicelnfoContainer is a required state variable. This is a structure which
contains zero «0or2one QosDevicelnfo structures. This structure allows for an optional
QosDevicelnfo-Structure to be passed as an input or output argument of an action.

2.2.33.1.\XML Schema Definition

This,is a string containing an XML fragment. The XML fragment in this argument MUST
validate against the XML schema for QosDevi cel nf oCont ai ner in the XML namespace
"Urn: schemas- upnp-org: gos: QosDevi cel nf oCont ai ner" which is located at

"http://ww. upnp. or g/ schemas/ qos/ QosDevi cel nf oCont ai ner-v3. xsd".

2.2.33.2 Description of fields in the A ARG TYPE QosDevicelnfo Container state
variable

This structure allows for an optional QosDevicelnfo to be passed as an input or output
argument of an action.

QosDevicelnfo: This optional field contains a QosDevicelnfo. Refer to clause 2.2.9 for more
details on QosDevicelnfo.
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2.2.33.3 Sample argument XML string

<?xml version="1.0" encoding="UTF-8"?>
<QosDevicelnfoContainer xsi:schemalLocation="urn:schemas-upnp-
org:qos:QosDevicelnfoContainer QosDevicelnfoContainer-v3.xsd" xmlns="urn:schemas-
upnp-org:qos:QosDevicelnfoContainer"
xmlns:qdi="http://www.upnp.org/schemas/QosDevicelnfo.xsd"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<QosDevicelnfo>

<qdi:TrafficHandle>TH1b4-a222-08002b34c00371921234-723c-

11lb4</qdi:TrafficHandle>

<qdi :SourcePort>554</qdi :SourcePort>
<qdi :DestinationPort>4712</qdi :DestinationPort>
<qdi: IpProtocol>17</qdi: IpProtocol>
</QosDevicelnfo>
</QosDevicelnfoContainer>
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2.3 Eventing and Moderation

Table 2-6 — Event Moderation

Variable Name Evented Moderated Max Logical Min
Event Event Combi- Delta
Rate & nation per
Event b
A_ARG _TYPE AdmitTrafficOosExtendedResult No No N/A N/A N/A
A ARG _TYPE AdmitTrafficQosSucceeded No No N/A N/A N/A
A_ARG _TYPE ConfRotameterObservations No No N/A N/A N/A
A ARG _TYPE Layer2Mapping No No N/A N/A N/IA
A_ARG_TYPE Layer2MappingContainer No No N/A N/A N/A
A ARG _TYPE ListOfAdmittedTraffic No No N/A N/A N/A
A ARG _TYPE ListOfMostRecentUnexpectedStrea | No No N/A NTA N/A
mChanges
A ARG TYPE MaxPossibleRotameterObservation [ No No N/A N/A N/A
s
A ARG _TYPE NewTrafficLeaseTime No No N/A N/A N/A
A_ARG_TYPE NumberOfUnexpectedStreamChan No No N/A N/A N/A
gesReported
A ARG TYPE NumberOfUnexpectedStreamChan | No No N/A N/A N/A
gesRequested
A ARG _TYPE NumRotameterObservations No No N/A N/A N/A
A_ARG_TYPE NumTrafficDescriptors No No N/A N/A N/A
A _ARG_TYPE PreemptingTrafficlnfo No@ No N/A N/A N/A
A ARG _TYPE PreferredQph No No N/A N/A N/A
A _ARG_TYPE QosDeviceCapabilities No No N/A N/A N/A
A_ARG_TYPE QosDeviceExtendedState No No N/A N/A N/A
A ARG _TYPE QosDevicelnfo No No N/A N/A N/A
A_ARG_TYPE QosDevicelnfoContainer No No N/A N/A N/A
A ARG _TYPE QosDeviceState No No N/A N/A N/A
A ARG _TYPE QosStateld No No N/A N/A N/A
A ARG TYPE Resourte No No N/A N/A N/A
A_ARG _TYPE Rotam€terinformation No No N/A N/A N/A
A ARG _TYPESSetPreferredQphResults No No N/A N/A N/A
A_ARG_TYPRE" TrafficDescriptor No No N/A N/A N/A
A _ARGN\WPE TrafficDescriptorContainer No No N/A N/A N/A
AALARG_TYPE TrafficDescriptorsPerlInterface No No N/A N/A N/A
A/ARG TYPE TrafficDescriptorsWanted No No N/A N/A N/A
A_ARG_TYPE TrafficHandle No No N/A N/A N/A
MostRecentStreamAction Yes Yes 2 N/A N/A
PathInformation Yes Yes 30 N/A N/A
UnexpectedStreamChange Yes Yes 2 N/A N/A

a Determined by N, where Rate = one Event every N secs.

b (N) * (allowedValueRange Step).

2.3.1 Event Model

PathIinformation: The state variable Pathinformation is required and MUST be evented.
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When there is a change in Pathinformation, the QosDevice Service will issue an event and
send the updated Pathinformation variable in the body of the event. This event is moderated
to avoid flooding the network with repeated events.

MostRecentStreamAction: The MostRecentStreamAction state variable is optional, but MUST
be evented when implemented. If the GetUnexpectedStreamChanges() action is implemented
this event MUST be implemented.

Any time a SetupTrafficQos(), ReleaseTrafficQos(), AdmitTrafficQos(), UpdateAdmittedQos()
or ReleaseAdmittedQos() action is invoked successfully the QosDevice Service will iSsue an
event and send the updated MostRecentStreamAction variable in the body of the event. This
event is moderated to avoid flooding the network with repeated events.

UnexpectedStreamChange: The state variable UnexpectedStreamChangé-is required and
MUST be evented. The QosDevice Service MUST increment the UnexpectedStreamChange
field and send it in the body of the event whenever one of the following-events occurs:

The PreemptingTrafficlnfo structure in a ReleaseAdmittedQas() action indicates that
preemption has occurred.

The PreemptingTrafficlnfo structure in a UpdateAdmittedQos() action indicates that
preemption has occurred.

The QosDevice Service detects that the L2 Technology has spontaneously—i.e., without
initiation by the QosDevice Service—either released or changed the stream.

This event is moderated to avoid flooding the network with repeated events.

2.4 Actions

Immediately following Table 2-7 is detailed information about these actions, including short
descriptions of the actions, the effects of the actions on state variables, and error codes
defined by the actions.
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Table 2-7 — Actions

Name Req. or Opt. @

GetQosDeviceCapabilities()

GetQosState()
SetupTrafficQos()

ReleaseTrafficQos()

GetPathInformation()

GetQosDevicelnfo()

GetRotameterInformation()

ConfigureRotameterObservation()

AdmitTrafficQos()
UpdateAdmittedQos()

ReleaseAdmittedQos()

GetExtendedQosState()

SetPreferredQph()

GetUnexpectedStreamChanges()

VerifyTrafficHandle()

UpdateTrafficLeaseTime()
SetL2Map()

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

o|m|o|o|O|m[(BYfDm|TW|O|O|O|(D[|ITmM|TM|D| D

The following Actions are required (except™GetQosDevicelnfo() ) to support backward
compatibility with devices developed to earlier versions of UPnP-QoS, but their use by
Control Points designed for UPnP-QoS v3is discouraged.

e GetQosDeviceCapabilities() (thexfecommended action is GetExtendedQosState())
e GetQosState() (the recommended action is GetExtendedQosState())
e SetupTrafficQos() (the recemmended action is AdmitTrafficQos())

e ReleaseTrafficQos() (the recommended action is ReleaseAdmittedQos())

e GetQosDevicelnfa(),(the recommended action is GetExtendedQosState())

2.4.1 GetQosDevieeCapabilities()

This action §Syrequired to support backward compatibility with devices developed to earlier
versions of<~UPnP-QoS, but its use by Control Points designed for UPnP-QoS v3 is
discouraged. Use of GetExtendedQosState() is recommended.

This/action returns the static QoS capabilities of the QosDevice Service.

2.4.1.1 Arguments

Table 2-8 — Arguments for GetQosDeviceCapabilities()

Argument Direction relatedStateVariable

QosDeviceCapabilities Out A ARG _TYPE QosDeviceCapabilities

2.4.1.2 Service requirements

None.
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2.4.1.3 Control Point requirements when calling the action

None.

2.4.1.4 Dependency on State (if any)

None, these are static capabilities.

£
Il

oA a - — - e Vi AN
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None.

2.4.1.6 Errors

Refer to UPnP Device architecture for common error codes.

Table 2-9 — Error Codes for GetQosDeviceCapabilities{)

errorCode errorDescription Description

2.4.2 GetQosState()

This action is required to support backward compatibjlity with devices developed to earlier
versions of UPnP-QoS, but its use by Control Points)'designed for QoS v3 is discouraged.
Use of GetExtendedQosState() is recommended.

The GetQosState() action returns the instantaneous QoS state of the device. It does not
provide complete information about the state“of the v3 QosDevice Service. The device MUST
list only the TrafficDescriptor(s) that were registered in the device by use of the
SetupTrafficQos() action in the ListOfTrafficDescriptors argument.

2.4.2.1 Arguments

Table.2-10 — Arguments for GetQosState()

Argument Direction relatedStateVariable
QosDeviceState Out A ARG _TYPE QosDeviceState
NumberOfTrafficDeseriptors Out A ARG _TYPE NumTrafficDescriptors
ListOfTrafficDesctiptors Out A ARG _TYPE TrafficDescriptorsPerlnterface

2.4.2.2 Sérvice requirements

The device MUST list only the TrafficDescriptor(s) that were registered in the device by use
of, sthe SetupTrafficQos() or AdmitTrafficQos() actions in the ListOfTrafficDescriptors
argument.

2.4.2.3 Control Point requirements when calling the action

None.

2.4.2.4 Dependency on State (if any)

This action does not have any dependency on the state of QosDevice Service.

2.4.2.5 Effect on State (if any)

This action does not have any effect on the state of QosDevice Service.
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2.4.2.6 Errors

Table 2-11 — Error Codes for GetQosState()

errorCode errorDescription Description

2.4.3 SetupTrafficQos()

This action is required to support backward compatibility with devices developed to earlier
versions of UPnP-QoS. While it can be used to set up a Prioritized Traffic Stream, its use.by
Control Points designed for UPnP-QoS v3 is discouraged. Use of AdmitTrafficQos()-is
recommended.

The SetupTrafficQos() action indicates to the device to set up Prioritized QoS for, the Traffic
described by SetupTrafficDescriptor.

Please refer to Annex A ‘Traffic Descriptor Matrix’ in the [QM] documentfpr/information about
all of the fields of the TrafficDescriptor and how they are used.

2.4.3.1 Arguments

Table 2-12 — Arguments for SetupTrafficQos()

Argument Direction relatedStateVariable
SetupTrafficDescriptor In A ARG _TYPE TrafficDescriptor
QosStateld In A_ARG_TYPE_ QosStateld

2.4.3.2 Service requirements

The QosDevice Service MUST ignore the(RequestedQosType field in SetupTrafficDescriptor.

If the QosStateld input argument does not match the current QoS State ID of the QosDevice
Service, it MUST return error 760

If the QosDevice Service can determine that it is not on the path for this traffic stream and
determines that this devicCe‘is not on the path, it MUST return error 751.

If there is no Traffic Descriptor registered in the QosDevice Service with the same
TrafficHandle, thenthis TrafficDescriptor will be registered in the QosDevice Service after the
successful exéeution of this action.

If the device already has the Traffic Descriptor (identified by the TrafficHandle) registered,
then the QosDevice Service MUST return an error 702.

i . the QosDevice Service does not receive a Traffic Descriptor with a
FrafficlmportanceNumber, the QosDevice Service MUST return error 711

If the QosDevice Service does not receive a Traffic Descriptor with ActiveTspeclndex, it
MUST return error 711.

If the QosDevice Service does not receive a Traffic Descriptor with a TrafficHandle, or
TrafficHandle has a NULL value, it MUST return error 700.

In the Traffic Descriptor to the QosDevice Service, the TSPEC for which Traffic Policy is
provided is indicated by the ActiveTspeclndex. ActiveTspecindex MUST be one of the
Tspecindex values in the AvailableOrderedTspeclList. If not, QosDevice Service MUST return
the error 720.
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If the Trafficld in the Traffic Descriptor is incomplete, the QosDevice Service MUST return
error 710. The Trafficld MUST include a SourceAddress, DestinationAddress, SourcePort,
DestinationPort and IpProtocol to be complete.

2.4.3.3 Control Point requirements when calling the action

A Control Point (i.e., QosManager) MUST supply the TrafficimportanceNumber in Traffic
Descriptor to QosDevice Service when calling the SetupTrafficQos() action.

A Control Point (i.e., QosManager) MUST supply the ActiveTspecindex in Traffic Descriptor
to QosDevice Service when calling the SetupTrafficQos() action.

A Control Point (i.e., QosManager) MUST supply the TrafficHandle in Traffic Descriptor to
QosDevice Service when calling the SetupTrafficQos() action.

A Control Point (i.e., QosManager) MUST supply an ActiveTspeclndex that' is one of the
Tspecindex values in the AvailableOrderedTspecList in Traffic Descriptor to QosDevice
Service when calling the SetupTrafficQos() action.

A Control Point (i.e., QosManager) MUST supply a complete\\Frafficld that includes a
SourceAddress, DestinationAddress, SourcePort, DestinationPgxt-and IpProtocol.

2.4.3.4 Dependency on State (if any)

QossStateld is provided as an input to this action. In case’the current QosStateld of the device
is different than the one specified by the Control Point (i.e., QosManager), the action returns
the error 760. Otherwise, the QosDevice Service ‘sets up QoS for the traffic stream.

2.4.3.5 Effect on State (if any)

Upon successful completion of this action, the QosDevice Service sets up QoS for the traffic
specified in the action request. Pleaseyrefer to ‘Theory of Operation’ clause for more details.

The QosDevice Service MUST-NOT modify any of the elements assigned by the QosManager
in the SetupTrafficDescriptor~structure. Upon successful completion of SetupTrafficQos(),
source devices implementing the QosDevice Service MUST prioritize the traffic, associated
with the Trafficld; according to the TrafficimportanceNumber (hence
PacketTaggingSuppofted="Yes”) on their output interfaces. Intermediate devices
implementing the (QosDevice Service with PacketTaggingSupported set to "Yes" MUST
prioritize the trafficyassociated with the Trafficld according to the TrafficlmportanceNumber on
their output interfaces irrespective of incoming traffic priority.
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2.4.3.6 Errors

Table 2-13 — Error Codes for SetupTrafficQos()

errorCode errorDescription Description
700 TrafficHandle TrafficHandle MUST be filled in as input to this action.
missing or empty
702 TrafficHandle A Control Point (i.e., QosManager) is not allowed to set up or modify
o\ilcady ICU;DU..‘:I'::\..II YUO Ubillg QCLUHTIQfﬂLgUD!! If YUO ilclb dilCcldy IL}CCII <€l Uy fUI l;lclL
handle.
710 Incomplete Trafficld | All Trafficld fields (SourceAddress, DestinationAddress, SourcePort,
DestinationPort and IpProtocol) MUST be present.
711 Insufficient The input information is not complete.
information
716 An input parameter | One of the XML-based input arguments does not follow the’schema
(e.g. Traffic

Descriptor) does
not validate against
the XML schema

720 ActiveTspeclndex is
not a Tspeclndex

751 Device not on path

760 QossStateld does Please refer to the ‘Theory of Operation’ clause.
not match

761 QosDevice Service QoS Setup failed, e.g device, does not support prioritized QoS
cannot set up this
stream

2.4.4 ReleaseTrafficQos()

This action is required to support backward compatibility with devices developed to earlier
versions of UPnP-QoS. While it can be used to release a prioritized Traffic Stream, its use by
Control Points designed for UPnP-QoS"v3 is discouraged. Use of ReleaseAdmittedQos() is
recommended.

The ReleaseTrafficQos() actionindicates that the traffic stream is no longer managed by
UPnP-QoS at this device. The ReleaseTrafficQos() action provides an indication to the device
to release the QoS for théstraffic identified by ReleaseTrafficHandle.

This action will cause all QoS for this TrafficHandle on this QosDevice Service to be
released, unlike ReteaseAdmittedQos() which accepts a Resource input argument to specify
for which Resaurce the QoS reservation should be released.

2.4.4.1 sArguments

Table 2-14 — Arguments for ReleaseTrafficQos()

Argument Direction relatedStateVariable

ReleaseTrafficHandle In A ARG TYPE TrafficHandle

2.4.4.2 Service requirements

The QosDevice Service MUST return an error code 703 if the input ReleaseTrafficHandle is
not valid. An input ReleaseTrafficHandle is valid only if it is part of one and only one of the
TrafficDescriptors stored in that device.

The QosDevice Service MUST return an error code 717 if ReleaseTrafficQos() is invoked for
a parameterized stream.
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2.4.4.3 Control Point requirements when calling the action

The Control Point MUST supply a valid traffic handle to revoke the QoS of the traffic stream.

2.4.4.4 Dependency on State (if any)

The ReleaseTrafficHandle provided has to be valid and known to the QosDevice Service.

2 A A S EffectomrState(ifany)
After this call, ReleaseTrafficHandle is no longer registered at the device to provide QoS. (Fhe
device MUST release all its QoS resources allocated to that traffic.

2.4.4.6 Errors

Table 2-15 — Error Codes for ReleaseTrafficQos()

errorCode errorDescription Description
703 TrafficHandle The TrafficHandle is unknown to this device
unknown to this
device
717 Illegal action on An action that is illegal for this TrafficHandle has been invoked.
this TrafficHandle E.g., ReleaseTrafficQos() invoked for a parameterized stream.

2.4.5 GetPathInformation

This is a required action. This action returns the Pathlnformation structure for that QosDevice
Service providing information about the reachable MAC addresses. This information is used
by the Control Point (i.e., QosManager) for path-determination.

2.4.5.1 Arguments

Table 2-16 — Arguments for GetPathInformation()

Argument Direction relatedStateVariable

PathInformation Out Pathinformation

2.4.5.2 Service requirements

None.

2.4.5.3 Contral'Point requirements when calling the action

None.

2.4.5:4."Dependency on State (if any)

None.

2.4.5.5 Effect on State (if any)

None.

2.4.5.6 Errors

Table 2-17 — Error Codes for GetPathlnformation

errorCode errorDescription Description
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2.4.6 GetQosDevicelnfo()

This is an optional action to support Control Points (e.g. UPnP-AV) in setting up QoS. A
general UPnP-AV control point only knows the SourceUuid (the UUID of the MediaServer)
and the DestinationUuid (the UUID of the MediaRenderer). When supported, this action
returns the QosDevicelnfo structure providing transport-related information specific to the
stream identified by the TrafficDescriptor information provided. The information returned may
include port numbers used, source and destination IP addresses and IP protocol. Use of
GetQosDevicelnfo() by Control Points designed for QoS v3 is discouraged. Use of

GetExtendedQosState() is recommended.

The QosDevice Service at the source or sink can determine this information based an the
following:

e Available elements of the Trafficld (e.g., SourceUuid, DestinationUuid orsource and
destination IP addresses )

e AvTransportUri and AvTransportinstanceld if specified

e MediaServerConnectionld and MediaRendererConnectionld if specified

QosDevicelnfo returned as part of this action is used by the QosMéanager to complete the
traffic identifier structure.

2.4.6.1 Arguments

Table 2-18 — Arguments for GefQosDevicelnfo()

Argument Direction relatedStateVariable
TrafficDescriptor In A ARG _TYPE TrafficDescriptor
QosDevicelnfo Out A ARG _TYPE QosDevicelnfo

2.4.6.2 Service requirements

If the QosDevice Service receives ‘information which is insufficient to determine the port
numbers and protocol the QosDeVice Service will return error 712.

2.4.6.3 Control Point requirements when calling the action

The Control Point (i.e.,-QosManager) should supply all available information related to the
UPnP AV scenario.”such as MediaServerConnectionld, MediaRendererConnectionld,
AvTransportUri oar.A¥Transportinstanceld.

2.4.6.4 Dependency on State (if any)

None

2/4.6.5 Effect on State (if any)

None

2.4.6.6 Errors

Table 2-19 — Error Codes for GetQosDevicelnfo()

errorCode errorDescription Description
712 Incomplete Incomplete information. For example, in case of the UPnP AV scenario,
information to MediaServerConnectionld, MediaRendererConnectionld, AvTransportUri or
determine protocol AvTransportinstanceld is required but not provided.
and port numbers
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2.4.7 ConfigureRotameterObservation()
2.4.7.1 Arguments

Table 2-20 — Arguments for ConfigureRotameterObservation()

Argument Direction relatedStateVariable
RequestedConfRotameterObservations In A ARG _TYPE ConfRotameterObservations
MaxPossibleRotameterObservations Out A ARG _TYPE MaxPossibleRotameterObservations

2.4.7.2 Service requirements

RequestedConfRotameterObservations is provided as an input to this action. In, case the
RequestedConfRotameterObservations is more than the capabilities of the device, the action
returns an error (Error Code 730 or 731, described below). If ROPeriod |is greater than
MonitorResolutionPeriod, the action returns error code 734. If no cerror is returned,
observations MUST begin immediately, i.e., the device MUST not wait‘until a Control Point
requests a Rotameter observation.

If a Control Point specifies a list of Layer2Streamlds in the
RequestedConfRotameterObservations argument, and the QuosBevice Service isn’'t capable
of providing diagnostic information on per stream basis, the-action returns an error with Error
Code 719.

If a Control Point specifies ROAddr in the RequestedConfRotameterObservations argument,
and the QosDevice Service doesn’t support ROAddr configuration, the action MUST return an
error with Error Code 736.

If a Control Point specifies more Layer2Streamlds than the device is capable of reporting, the
QosDevice Service MUST provide information on as many Layer2Streamlds as it can.

Because the Rotameter service islpurposed at providing diagnostic value (e.g. which device
or stream is sending or receiving-how much traffic on the network), and most applications do
not have steady traffic ‘characteristics, it is recommended that ROPeriod and
MonitorResolutionPeriod are ‘the same value with sufficiently small granularity (1 second for
example).

Upon successful _configuration of the QosDevice Service Rotameter function, the maximum
number of obsefvations the device is capable of reporting MUST be returned, i.e.,
MaxPossibleRetameterObservations. This allows a Control Point to know the maximum
number of observations to request when calling GetRotameterInformation().

2.4.7.3\Dependency on State (if any)

None

2.4.7.4 Control Point requirements when calling the action

A Control Point (QosManager) calling action GetRotameterinformation() should ensure that a
QosDevice Service has been configured with ConfigureRotameterObservation().

2.4.7.5 Effect on State (if any)

Upon successful invocation of this action, the QosDevice Service will begin monitoring
network traffic as requested.
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2.4.7.6 Errors

Table 2-21 — Error Codes for ConfigureRotameterObservation()

errorCode errorDescription Description

730 ROPeriod incapable | ROPeriod is outside the capabilities of the device.

731 MonitorResolutionP | MonitorResolutionPeriod is outside the capabilities of the device.
eriod incapable

734 Invalid Arguments ROPeriod > MonitorResolutionPeriod

719 Stream specific Information on per stream basis cannot be provided.
information not
supported

736 ROAddr ROAddr configuration not supported.
configuration not
supported

2.4.8 GetRotameterinformation()

This is an optional action. When supported, this action call returns the Rotameterinformation
structure for that QosDevice Service providing information about.the reachable MACs and
Rotameter information. This information may be used directly by any Control Point to observe
traffic flow. The QosDevice Service provides the most recent (ib~time) observations indicated
by the number RequestedNumRotameterObservations.

2.4.8.1 Arguments

Table 2-22 — Arguments for GetRotameterIinformation()

Argument Direction relatedStateVariable
RequestedNumRotameterObservations In A ARG _TYPE NumRotameterObservati
ons
RotameterObservation out A _ARG_TYPE Rotameterinformation

2.4.8.2 Service requirements

A QosDevice Service MUST be first configured using the action
ConfigureRotameterObservation() before accessing the RotameterObservation using the
GetRotameterinformation)* action. If this sequence is not followed then the QosDevice
Service MUST returnthe“error 735.

2.4.8.3 Control‘Point requirements when calling the action

A Control - Point MUST first configure the QosDevice Service by calling the action
ConfigureRotameterObservation() before accessing the RotameterObservation.

2.4.8:4" Dependency on State (if any)

RequestedNumRotameterObservations is provided as an input to this action to indicate the

numbper of Rotameter Observations per MAT address requesied by a Control Point. The
response to GetRotameterinformation() provides the most recent (in time) observations

indicated by the number__ RequestedNumRotameterObservations. In case the
RequestedNumRotameterObservations is more than the Rotameter service is capable of
providing, the action MUST return error code 732. In case the

RequestedNumRotameterObservations is more than the Rotameter service currently has at
this time, the action MUST return error code 733. It is assumed that the Control Point’s
request will be consistent with the information given during the invocation of
ConfigureRotatmeterObservations(). Otherwise, the QosDevice Service returns
RotameterObservation.
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2.4.8.5 Effect on State (if any)

None

2.4.8.6 Errors

Table 2-23 — Error Codes for GetRotameterIinformation()

errorCode. srrorDescrintion Description
g g

732 Requested too RequestedNumRotameterObservations is more than device capabilities
many observations

735 ConfigureRotamete | ConfigureRotameterObservation() has not been invoked before calting
rObservation() has GetRotameterObservation
not been invoked

733 No valid Unable to provide an observation at this time.
observation

2.4.9 AdmitTrafficQos()

The AdmitTrafficQos() action causes the device to invoke the “underlying Admission
Mechanism to set up for the traffic described by AdmitTrafficDescriptor on the resource
specified in Resource. This action can be used to set up either-a.prioritized or parameterized
traffic stream. Its use by Control Points designed for UPnP-QoS-v3 is recommended.

2.4.9.1 Arguments

Table 2-24 — Arguments fornAdmitTrafficQos()

Argument Direction relatedStateVariable
AdmitTrafficDescriptor In A ARG _TYPE TrafficDescriptor
Resource In A_ARG_TYPE Resource
AdmitTrafficQosSucceeded Out A ARG _TYPE AdmitTrafficQosSucceeded
AdmitTrafficQosExtendedResult Out A ARG TYPE AdmitTrafficQosExtendedResult
Layer2MappingContainer Out A ARG _TYPE Layer2MappingContainer

2.4.9.2 Service requirements

If the QosDevice (Service does not receive an AdmitTrafficDescriptor with an
ActiveTspeclndex, At \MUST return error 711.

If the QosDeviee' Service does not receive a AdmitTrafficDescriptor with a TrafficHandle, or
TrafficHandl{e _has a NULL value, it MUST return error 700.

In thelAdmitTrafficDescriptor to the QosDevice Service, the TSPEC for which admission is
requested is indicated by the ActiveTspecindex. ActiveTspeclndex MUST be one of the
TSpecindex values in the AvailableOrderedTspecList. If an ActiveTspeclindex is not provided,
the QosDevice Service MUST return the error 720.

If there is no Traffic Descriptor registered in the QosDevice Service with the same
TrafficHandle for the indicated Resource, then this Traffic Descriptor MUST be registered in
the QosDevice Service after the successful execution of this action results in resources being
allocated (return argument AdmitTrafficQosSucceeded = “1").

If the device already has the AdmitTrafficDescriptor (identified by the TrafficHandle)
registered with the same Resource, then the QosDevice Service MUST return an error 717.

If the RequestedQosType field is set to “0” (Prioritized QoS) or is not specified, the
QosDevice Service MUST set up the stream as prioritized.
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The QosDevice Service MUST return Successful completion with Reason “001” and
AdmitTrafficQosSucceeded of “1” and MUST NOT reserve resources on the underlying L2
Technology if both of these conditions are met:

e The RequestedQosType field is set to “2” (Parameterized QoS) or “1” (Hybrid QoS) and
the Resource supports parameterized QoS

e And the QosDevice Service determines that it is not responsible for reserving resource on
that QoS Segment. This is based on the L2 technology for the Interface and the values of

—the frefds oD DownstreanT ant- OO U psrean T the RESUUTTE argumment, See QD ATt ]

If the RequestedQosType field is set to “1” (Hybrid QoS) and the QoS Segment does(not
support parameterized QoS, the QosDevice Service MUST set up the stream as prioritized.

If the RequestedQosType field is set to “1” (Hybrid QoS) and the QoS Segment does support
parameterized QoS, the QosDevice Service MUST set up the stream as parameterized.

If the QosDevice Service is able to learn the Layer2Streamld of the_admitted stream, it
SHOULD populate the Layer2MappingContainer with this information.

If the RequestedQosType field is set to “2” (Parameterized Qo0S);, the QosDevice Service
MUST set up the stream as Parameterized. If the request is on-a~QoS Segment that does not
support parameterized QoS then the QosDevice Service MUST\return error code 764.

If the RequestedQosType field is set to “1” (Hybrid QoS).or “2” (Parameterized QoS) and the
stream is successfully admitted, the resources reserved\for the stream MUST be sufficient to
support the active TSPEC.

If the RequestedQosType field is set to a valde greater than “2”, the QosDevice Service
MUST return error 718.

If the Resource argument contains a DeviceResource or NetworkResource that is not known
to the QosDevice Service, it MUST return error 713.

If AdmitTrafficQos() is unable to admit the requested AdmitTrafficDescriptor, it SHOULD
populate the ListOfLayer2Streamlds in the AdmitTrafficQosExtendedResults output argument
with all blocking Layer2Sireamlids on the same QoS Segment. It may not be possible for the
QosDevice Service to.determine all Layer2Streamlids.

If AdmitTrafficQes()-s unable to admit the request due to lack of resources, it MUST return
Success with the.Reason set to “762”.

If the QasBévice Service can determine that the indicated NetworkResource is not on the
stream’Sypath, it MUST return error 751.

If4the Trafficld in AdmitTrafficDescriptor is incomplete, the QosDevice Service MUST return
epror 710. A complete Trafficld includes SourceAddress, SourcePort, DestinationAddress,
DestinationPort and IpProtocol.

If AdmitTrafficDescriptor contains a TrafficHandle that is already registered on this
QosDevice Service for a different Resource, then AdmitTrafficDescriptor and the previously
registered Traffic Descriptor MUST be equal with the exception of the segment-specific
information (i.e., QosSeagmentSpecificParameters within the TSPEC field of the Traffic
Descriptors). Otherwise the QosDevice Service MUST return error 767.

If the RequestedQosType field is set to “1” (Hybrid QoS) or “2” (Parameterized) and the
AdmitTrafficDescriptor does not contain a TrafficLeaseTime, then the QosDevice Service
MUST return error 791.
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If the underlying L2 Technology is able to report a value for MaxCommittedDelay then the
QosDevice Service that is responsible for reserving resources with the underlying L2
Technology for the requested interface MUST populate the MaxCommittedDelay field in the
AdmitTrafficQosExtendedResult return argument upon successful admission when
RequestedQosType field is set to “1” (Hybrid QoS) or “2” (Parameterized Qo0S). See clause
2.4.9.2.1 for information on calculating MaxCommittedDelay.

If the underlying L2 Technology is able to report a value for MaxCommittedJitter then the

gnUQDCVIbC SUIV;L:U thut IQ ICQHUIIQ;b:C fUI ICOUIVIIIH TrCovuurvTo V\l;th thc ulldCl:y;llu L2
Technology for the requested interface MUST populate the MaxCommittedJitter field in the
AdmitTrafficQosExtendedResult return argument upon successful admission when
RequestedQosType field is set to “1” (Hybrid QoS) or “2” (Parameterized QoS).

If QosSegmentMaxDelayHigh is provided by the Control Point (i.e. a QosManager) and
QosSegmentMaxDelayLow is not provided then QosDevices MUST provide any“delay less
than or equal to QosSegmentMaxDelayHigh for the segment: If  both
QosSegmentMaxDelayHigh and QosSegmentMaxDelayLow are provided then the QosDevice
Service SHOULD provide the LOWEST possible value greater (than or equal to
QosSegmentMaxDelayLow and less than or equal to QosSegmentMaxDelayHigh.

If the TrafficDescriptor is successfully admitted, then the Qosbevice Service MUST return
success with Reason “000".

2.4.9.2.1 How to Calculate MaxCommittedDelay

The values returned in MaxCommittedDelay and Max@ommittedJitter represent the delay and
jitter of either an individual QosDevice Service or\of an entire QoS Segment. In the latter
case, a technology that processes reservations,serially through the QoS Segment will have
the entire delay and jitter collected at either(the source or sink end of the QoS Segment.
These total values are reported by that QosDévice Service and all other QosDevice Services
on the QoS Segment report zero or any. delay or jitter component not reported by the source
or sink device. In the first case, all QesDevice Services will report delay and jitter for only
their portion of the QoS Segment. For each technology, a decision MUST be made as to how
these values are going to be reported. All QosDevice Services for a technology MUST
operate in the same manner“to” ensure proper reporting of these values as outlined in
[QD_Add] .

The QoS Segment Delay is defined as follows:

e For an intermediate device, the QoS Segment Delay is the delay introduced by that device
for transmission or reception of a packet between itself and immediately adjacent devices
(either upstream or downstream) in that QoS Segment. The precise definition is
technology specific and can be found in the technology’s addendum.

e At the(source QosDevice Service, the QoS Segment Delay is the time from the application
subivitting a block of data for sending until the source either starts sending the data
packet at Layer 2 or the reception of the data packet by the immediately downstream
device at Layer 2 in that segment. The precise definition is technology specific and can

be found in the fnr‘hnnlngy’c addendum-

e At the sink, the QoS Segment Delay is the time between the availability of data to the
application and the beginning of transmission of a data packet by the most immediate
upstream QosDevice Service or reception of the data packet by the sink device, at Layer
2. The precise definition is technology specific and can be found in the technology’s
addendum.

The QoS Segment Delay is not necessarily constant and it will have a maximum and a
minimum, for a period of observation.



https://standardsiso.com/api/?name=97a0fbf6785b9757427c24cee0d756c6

29341-17-10 © ISO/IEC:2011(E) — 57 —

End-To-End Delay (Supplied by CP)

QoS Segment Delay-1 QoS Segment Delay-2 QoS Segment Delay-3 QoS Segment Delay-4
App AEP
| = . =
D3
P N S —
QD-1 QD-2 QD-3 QD-4
Source Intermediate Intermediate Sifk
QD Qb QD o))

Example 1: A method for determining QoS Segment Delay values when delay is measured from transmitting’deVice’s perspective’

End-To-End Delay (Supplied by CP)
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Example 2: A method for determininglQaS Segment Delay values when delay is measured from receiving device’s perspective

Figure 2-4 — Relationship between End-to-End Delay and QoS Segment Delay

The interfaces are graphically denoted by the triangles.



https://standardsiso.com/api/?name=97a0fbf6785b9757427c24cee0d756c6

— 58 — 29341-17-10 © ISO/IEC:2011(E)

MI2=3RP+SRI2+E111 MI=0 Mii=0 MI1=B311+B3P
MI2=B1P+B112+B2I1+1/282P MI2=12B2P+B212 MI2=B312+B4I1
App | Source Bridge 1 Bridge 2 Bridge 3
P li2 a1 P ol | P e 1] P e
1 | l
QoS Segment Delay 1 QoS Segment Delay 2 QoS Segment Delay 3

QoS Segment Delay 4

. Sink
Bridge 4 Bridge 5 Bridge 6 App
=]
| Pl 1 12 | P e o/ "
|
QoS Segment Delay 5 QoS Segment Delay 6 ¢ ad
Mi1=0 MI1=B412+B511+1/2B5P
MI2=84P Miz2=0 MI1 = HIB5P+B5I2+B611+BEP+BEI2+SKI1+5KP

P = Qos Device Processing
| = Interface

B = Bridge

SR = Source

SK = Sink

M = MaxCommittedDelay

Soutce - Repotts MaxC ommittedDelay on 12 that represents delasifor all of QoB Segment 1.

Bridge | - Reports MaxCommittedDelay on [2 that represent€ delay for all of Qo2 Segment 2 and reports MaxC ommittedDelay of 0 on 11,
Bridge 2 - Reports MaxConuvittedDelay on [2 that represents delay for Bridge 2 part of Qo3 Segment 3 and reports LlaC omenitte dDelay
of 0 onI1.
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Figure 2-5 =~ Relationship between QoS Segment Delay And MaxCommittedDelay.

Calculatiofivof MaxCommittedDelay for QosDevice Services and QoS Segments:

Within=a source or sink QosDevice Service there are two components of delay used to
calculate MaxCommitedDelay. First, there is delay associated with an interface of the
OosDevice Service. Interface delay includes components such as communications and

schedutinmg detay duetoa metwork coordimator device Second;, there s detay assocrated with
QosDevice Service processing outside the interface. A bridging QosDevice Service that
connects QoS Segments has three components of delay: each of the two interfaces as well
as processing delay. When reporting MaxCommittedDelay for an interface, the processing
delay MUST be apportioned by the QosDevice Service between the interfaces in a manner
that is invariant for that QosDevice Service. The L2 Technologies’ delay returned to the
QosDevice Service, is reported in one of three ways:

a) All of the delay associated with a device and device interface is reported directly by the
QosDevice Service for that device via the return parameter MaxCommittedDelay. For
bridge devices, all or part of the processing delay is reported on either interface as long
as all delay is reported and no part of the delay is reported twice. Every QosDevice
Service is responsible for reporting all of the delay associated with that device. No
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component of delay of other devices on a common QoS Segment is reported by this
QosDevice Setrvice.

b) The delay associated with a QoS Segment is collected by one device on the QoS
Segment using some lower layer communication method and reported by that device via
its QosDevice Service. A device that reports delay for a QoS Segment and is the
designated reporting device for that QoS Segment (source or sink of the QoS Segment as
determined by the addendum for that technology) MUST report that delay via the
QosDevice Service. Other devices that have reported delay components to the reporting

gdevice via Some ToweT tayer cormmmurneations MO ST NOT themreport that detay as partof
the MaxCommittedDelay value for the interface on the non reporting device.

¢) A combination of the first two methods is used by a bridge device to repert
MaxCommittedDelay for an interface. On one interface of the bridge MaxCommittédDelay
reports delay for the entire segment, as in b) above. On the other nterface
MaxCommittedDelay reports only the delay for the interface in the device, aspin\a) above.
The processing delay for the Device is reported in one of two ways.

e All processing delay is reported as part of the MaxCommittedDelay value for one
interface with zero reported for the other interface.

e Part of the processing delay is reported in the MaxCommittedDelay of one interface
and the remainder is reported in the MaxCommittedDelay of'the€ other interface

A device MUST ensure that all components of delay are.reported by the QosDevice
Service on some interface and that there is no duplication.

In all three cases, a device MUST ensure that all components of delay are reported by the
QosDevice Service on some device and that there is no.duplication.

Source Bi&&é Sink
P1 11 A P2 13 14 P3
N~
< >« _—>
Seg-1 Seg 2

‘\‘

Components of MaxCommittedDelay

Figure 2-6 — Components of MaxCommittedDelay

Examples{using Figure 2-6:

d), Method 1: All devices report only their own delay contributions for MaxCommittedDelay.
1) MaxCommittedDelay report by Source on I1 = P1 delay + |1 delay

2) MaxCommittedDelay report by Bridge on 12 = 12 delay + Y2 P2 delay
3) MaxCommittedDelay report by Bridge on 13 = I3 delay + %2 P2 delay
4) MaxCommittedDelay report by Sink on 14 = 14 delay + P3 delay

e) Method 2: Segment 1 MaxCommittedDelay is reported by individual devices and Segment
2 MaxCommittedDelay is reported by the sink device

1) MaxCommittedDelay report by Source on |1 = P1 delay + I1 Delay
2) MaxCommittedDelay report by Bridge on 12 = 12 delay + %2 P2 delay
3) MaxCommittedDelay report by Bridge on I3 = zero
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4) MaxCommittedDelay report by Sink on 14 = |12 delay + % P2 delay + 14 delay + P3
delay

f) Method 3: Segment 1 MaxCommittedDelay is reported by the source device and Segment
2 MaxCommittedDelay is reported by the sink device but the bridge device does not
report its processing delay to the lower layers so it MUST report that as
MaxCommittedDelay directly.

1) MaxCommittedDelay report by Source on |1 = P1 delay + 11 delay + 12 delay

) ki

W o tad ol + o Racicl IEa} D2 _dol
<) wviaAL Ul upTiay TCPuUIt Uy DITUytc Ul 1< = < o utiay

3) MaxCommittedDelay report by Bridge on I3 = % P2 delay
4) MaxCommittedDelay report by Sink on 14 =12 delay + 14 delay + P3 delay
In all examples, the apportionment ¥z of P2 delay to either side of the bridge is arbitrary. The

QosDevice Service has the option of reporting all of the processing delay on one interface
and zero on the other or some fraction of each that adds up to the entire processing delay.

For example: If the entire delay across the bridge was 2ms then each interface could report
1ms or one interface could report 2ms and the other Oms.

The QosDevice Sevice is required to follow the similar setraf rules for reporting the
MaxCommittedJitter output parameter.

2.4.9.3 Control Point requirements when calling the action

If a Control Point (i.e., QosManager) sets the ReduestedQosType field to “0” (Prioritized
QoS) or “1" (Hybrid QoS), it MUST supply the TrafficlmportanceNumber in
AdmitTrafficDescriptor to QosDevice Service when.ctalling the AdmitTrafficQos() action.

A Control Point (i.e., QosManager) MUST supply the TrafficHandle in AdmitTrafficDescriptor
to QosDevice Service when calling the AdmitTrafficQos() action.

A Control Point (i.e., QosManager)“MUST supply an ActiveTspecindex that is one of the
Tspecindex values in the AvailalsleOrderedTspeclList in AdmitTrafficDescriptor to QosDevice
Service when calling the AdmitTrafficQos() action.

A Control Point (i.e., QosManager) MUST supply the required parameters in the TSPEC (see
[QM] for a list of which fields are required).

A Control Point MYST supply a valid Resource argument that contains a DeviceResource or
NetworkResouree managed by this QosDevice Service as indicated in the state variables
A ARG _TYPRE) QosDeviceCapabilities or A ARG TYPE QosDeviceExtendedState.

A Control Point MUST supply a complete Trafficld in AdmitTrafficDescriptor including
SourceéAddress, SourcePort, DestinationAddress, DestinationPort and IpProtocol.

[ AdmitTrafficDescriptor contains a TrafficHandle that is already registered on this

QosDevice Service for a different Resource, then AdmitTrafficDescriptor and the previously
registered Traffic Descriptor MUST be equal with the exception of the
QosSegmentSpecificParameters within the TSPEC field of the Traffic Descriptors.

If the RequestedQosType field is set to “1” (Hybrid QoS) or “2" (Parameterized) then a
Control Point MUST specify a TrafficLeaseTime in the AdmitTrafficDescriptor input argument.

If QosSegmentMaxDelayLow is specified but QosSegmentMaxDelayHigh is not specified then
the QosDevice Service MUST return error code 711.
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2.4.9.4 Dependency on State (if any)

If AdmitTrafficQos() or SetupTrafficQos() was previously called with the same TrafficHandle

(i.e., a currently active TrafficHandle) and an overlapping Resource argument (i.e., the same
Interfaceld, Linkld or DeviceResourceld value), this call MUST be treated as an error (error

code 717).

2.4.9.5 Effect on State (if any)

As a result of successfully invoking this action, resources are reserved for this stream and
the TrafficDescriptor is stored in the QosDevice Service.

2.4.9.6 Errors

Table 2-25 — Error Codes for AdmitTrafficQos()

TrafficLeaseTime

errorCode errorDescription Description

700 Traffic Handle Traffic Handle MUST be filled in as input to this action.
missing or empty

710 Incomplete Trafficld | All Trafficld fields (SourceAddress, Destinationlp, SourcePort,

DestinationPort and IpProtocol) MUST be ‘present.

711 Insufficient The input information is not complete,
information

713 Resource identifier The indicated DeviceResourcelor NetworkResource is not managed by this
unknown to this QosDevice Service.
device

717 AdmitTrafficDescrip | The AdmitTrafficDescriptor as indentified by TrafficHandle is already
tor already configured on the jndicated Resource.
configured

718 Unknown The RequestedQosType in AdmitTrafficDescriptor is present and does not
RequestedQosType | correspond/to any known value.

720 ActiveTspeclindex is | The ActiveTspecindex in the AdmitTrafficDescriptor does not correspond to
not a Tspecindex a Tspecindex in the AdmitTrafficDescriptor.

751 Device not on path This QosDevice Service is not on the path of the stream described by the

AdmitTrafficDescriptor.

764 Admission Control Admission Control is not supported on this resource (Network or Device
Not Supported Resource)

767 TrafficDescriptors The AdmitTrafficDescriptor’s TrafficHandle matches one already registered
with same on this QosDevice and they differ in ways other than
TraffieHandle differ QosSegmentSpecificParameters.

791 Missing TrafficLeaseTime in TrafficDescriptor is missing for a Parameterized or

Hybrid QoS request

2.49-7 Reason Codes

Table 2-26 — Reason Codes for AdmitTrafficOos()

Reason Reason Description
Code Description

000 Success The action succeeded in performing the requested service.

001 Registered This QosDevice Service has determined that another QosDevice Service on
the QoS Segment is responsible for the request. This QosDevice Service
has not reserved resources for this stream but has registered the Traffic
stream.

762 Insufficient Action failed due to insufficient resources.

resources
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2.4.10 UpdateAdmittedQos()

UpdateAdmittedQos() is a required action which is used to update an L2 resource reservation
for an existing traffic stream. It may be used to update either a prioritized or a parameterized
traffic stream. This action is the recommended over ReleaseTrafficQos() followed by
AdmitTrafficQos() to update an existing stream reservation.

2.4.10.1 Arguments

Table 2-27 — Arguments for UpdateAdmittedQos()

Argument Direction relatedStateVariable
UpdateTrafficDescriptor In A ARG _TYPE TrafficDescriptor
Resource In A ARG _TYPE Resource
PreemptingTrafficlnfo In A ARG _TYPE PreemptingTrafficinfo
AdmitTrafficQosSucceeded Out A ARG _TYPE AdmitTrafficQesSucceeded
AdmitTrafficQosExtendedResult Out A ARG TYPE AdmitTrafficQdsExtendedResult
Layer2MappingContainer Out A ARG _TYPE Layer2MappingContainer

2.4.10.2 Service requirements

If an update fails, the existing reservation MUST remain unaltered.

The QosDevice Service MUST preserve the PreemptingTrafficinfo state variable and the
Traffic Descriptor of the stream being updated.so it can report them as part of the
GetUnexpectedStreamChanges() action if:

e The QosDevice Service supports the optienal GetUnexpectedStreamChanges() action

e And the ReleaseCausedByPreemptionsfield in the PreemptingTrafficlnfo state variable is
Hl”

If the QosDevice Service does not receive an UpdateTrafficDescriptor with a TrafficHandle,
or TrafficHandle has a NULL value, it MUST return error 700.

If the QosDevice Service \does not receive an UpdateTrafficDescriptor with a TrafficHandle
that was previously admitted for the indicated Resource using SetupTrafficQos() or
AdmitTrafficQos(), it MUST return error 703.

In the UpdateTuafficDescriptor to the QosDevice Service, the Tspec for which update is
requested is-indicated by the ActiveTspecindex. ActiveTspeclndex MUST be one of the
Tspecindexyvalues in the AvailableOrderedTspecList. If not, QosDevice Service MUST return
the errorsz20.

If thedRequestedQosType field is set to “0” (Prioritized Qo0S), the QosDevice Service MUST
update the stream as prioritized.

The QosDevice Service MUST return success with Reason “001” and MUST NOT update
resource reservations on the underlying L2 Technology if:

e The RequestedQosType field is set to “2” (Parameterized QoS) or “1” (Hybrid QoS) and
the Resource supports parameterized QoS

e And the QosDevice Service determines that it is not responsible for reserving resource on
that QoS Segment. This is based on the L2 Technology for the Interface and the values of
the fields QDDownstream and QDUpstream in the Resource argument.

If the RequestedQosType field is set to “1” (Hybrid Qo0S), the QosDevice Service MUST
update the stream as parameterized if the QoS Segment supports parameterized QoS; it
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MUST update the stream as prioritized if the QoS Segment supports prioritized QoS but does
not support parameterized QoS.

If the RequestedQosType field is set to “2” (Parameterized QoS), the QosDevice Service
MUST update the stream as Parameterized. If the request is on a QoS Segment that does not
support parameterized QoS then the QosDevice Service MUST return error code 764.

If the RequestedQosType field is set to a value greater than “2”, the QosDevice Service

MUST return error /le.

If the stream is updated on a QoS Segment that supports parameterized QoS"and
RequestedQosType field is set to “1” (Hybrid QoS) or “2” (Parameterized QoS), the amount of
resources reserved for the stream MUST be sufficient to support the active TSPEC,

If the QosDevice Service is able to learn the Layer2Streamld of the updated stream, it
SHOULD populate the Layer2MappingContainer with this information.

If the Resource argument contains a DeviceResource or NetworkResource that is not known
to the QosDevice Service, it MUST return error 713.

If the Trafficld in UpdateTrafficDescriptor is incomplete, the QoSDevice Service MUST return
error 710. Trafficld includes  SourceAddress, SatircePort, DestinationAddress,
DestinationPort and IpProtocol.

If QoS reservation updating is not supported on thé&l L2 Technology on the specified QoS
Segment, the QosDevice Service MUST return error763.

If the RequestedQosType field is set to “1%\(Hybrid QoS) or “2" (Parameterized) and the
UpdateTrafficDescriptor does not contain.a TrafficLeaseTime, then the QosDevice Service
MUST return error 791.

If the underlying L2 Technology is_able to report a value for MaxCommittedDelay then the
QosDevice Service that is responsible for reserving resources with the underlying L2
Technology for the requested _interface MUST populate the MaxCommittedDelay field in the
AdmitTrafficQosExtendedResult return argument upon successful update when
RequestedQosType fieldlis 'set to “1” (Hybrid QoS) or “2” (Parameterized Qo0S). See clause
2.4.9.2.1 for informatijen-en calculating MaxCommittedDelay.

If the underlyingih2 Technology is able to report a value for MaxCommittedJitter then the
QosDevice Seéryice that is responsible for reserving resources with the underlying L2
Technology.for the requested interface MUST populate the MaxCommittedJitter field in the
AdmitTraffiCQosExtendedResult return argument upon successful update when
RequestedQosType field is set to “1” (Hybrid QoS) or “2” (Parameterized Qo0S).

I#Q6sSegmentMaxDelayHigh is provided by the Control Point and QosSegmentMaxDelayLow
is) not provided then QosDevice Service MUST provide any delay less than or equal to

QosSegmentMaxDelayHigh for the segment. It both QosSegmentMaxDelayHigh and
QosSegmentMaxDelayLow are provided then the QosDevice Service SHOULD provide the
LOWEST possible value greater than or equal to QosSegmentMaxDelayLow and less than or
equal to QosSegmentMaxDelayHigh.

If UpdateAdmittedQos() is unable to update the QoS reservation due to lack of resources, it
MUST return successful completion with the Reason set to “762".

If UpdateAdmittedQos() is unable to update the UpdateTrafficDescriptor, it SHOULD populate
the ListOfLayer2Streamlds in the AdmitTrafficQosExtendedResults output argument with all
blocking Layer2Streamlds on the same QoS Segment. It may not be possible for the
QosDevice Service to determine all Layer2Streamlds.
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2.4.10.3 Control Point requirements when calling the action

If a Control Point (i.e., QosManager) sets the RequestedQosType field to “0” (Prioritized
QoS) or “1" (Hybrid QoS), it MUST supply the TrafficlmportanceNumber in
UpdateTrafficDescriptor to QosDevice Service when calling the UpdateAdmittedQos() action.

A Control Point (i.e., QosManager) MUST supply the TrafficHandle in UpdateTrafficDescriptor
to QosDevice Service when calling the UpdateAdmittedQos() action.

A Control Point (i.e., QosManager) MUST supply an ActiveTspeclndex that is one of the
Tspecindex values in the AvailableOrderedTspeclist in UpdateTrafficDescriptor\jto
QosDevice Service when calling the UpdateAdmittedQos() action.

A Control Point (i.e., QosManager) MUST supply the required parameters in the TSPEC (see
[QM] for a list of which fields are required).

A Control Point MUST supply a valid Resource argument that contains a‘DgviceResource or
a NetworkResource managed by this QosDevice Service as indicated- in“the state variables
A ARG _TYPE QosDeviceCapabilities and A_ ARG _TYPE QosDeviceExXtendedState.

If a Control Point invokes UpdateAdmittedQos() for preemption-purposes, it MUST populate
PreemptingTrafficinfo with the details of the stream that is cauSing the preemption. In some
cases a stream that has been identified as a blocking stream may have additional TSPECs
that use fewer resources. The Control Point may choose to free resources used by a
blocking stream by updating its QoS reservation to use\less resources instead of completely
releasing it.

A Control Point MUST supply a complete J¢afficld in UpdateTrafficDescriptor including
SourceAddress, SourcePort, DestinationAddress, DestinationPort and IpProtocol.

If the RequestedQosType field is set-to “1” (Hybrid QoS) or “2" (Parameterized) then a
Control Point MUST specify a %kafficLeaseTime in the UpdateTrafficDescriptor input
argument.

If QosSegmentMaxDelayLow 15"specified but QosSegmentMaxDelayHigh is not specified then
the QosDevice Service MUST return error code 711.

2.4.10.4 Dependency-on State (if any)

The TrafficHandle/ passed in as an argument MUST have been successfully admitted by
AdmitTraffic@0s() for the Resource. Otherwise it MUST be treated as an error (error code
703).

2.4.10:57 Effect on State (if any)

Iif the QosDevice Service supports the optional GetUnexpectedStreamChanges() action the
Qo0sDevice Service preserves the information contained in PreemptingTrafficlnfo argument

(see AffectingStreamTrafficDescriptor in clause 2.2.22.3) and the Traffic Descriptor of the
updated stream (see AffectedStreamTrafficDescriptor in clause 2.2.22.3).
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2.4.10.6 Errors

Table 2-28 — Error Codes for UpdateAdmittedQos()

errorCode errorDescription

Description

700 Traffic Handle
missing or empty

Traffic Handle MUST be filled in as input to this action.

not a Tspeclndex

703 Traffic Handle Traffic Handle (i.e., Traffic Descriptor) is unknown to this device.
uIIkIIUV\III U l;lib
device

710 Incomplete Trafficld | All Trafficld fields (SourceAddress, Destinationlp, Source Port,

Destination Port and IpProtocol) MUST be present.

711 Insufficient The input information is not complete.
information

713 Resource identifier The indicated DeviceResource or NetworkResource is not managed
unknown to this by this QosDevice Service.
device

718 Unknown The RequestedQosType in AdmitTrafficDescriptor is present and
RequestedQosType | does not correspond to any known value.

720 ActiveTspecindex is | The ActiveTspecindex does not match the\Fspecindex of any of the

TSPECs contained within the Traffic Desctiptor.

Not Supported

763 Update not Action failed because updating of reserved resources is not
supported supported on this QosSegment
764 Admission Control Admission Control is not supported on this resource (Network or

Device Resource)

791 Missing
TrafficLeaseTime

TrafficLeaseTime in TrafficDescriptor is missing for a
Parameterized or Hybrid QoS request

2.4.10.7 Reason Codes

Table 2-29 — Reason €0des for UpdateAdmittedQos()

Reason Reason Description
Code Description

000 Success The action succeeded in performing the requested service.

001 Registered This QosDevice Service has determined that another QosDevice
Service on the QosSegment is responsible for the request. This
QosDevice Service has not reserved resources for this stream but has
registered the Traffic stream.

762 Insufficient Action failed due to insufficient resources.

resources

2.4.117 " ReleaseAdmittedQos()

ReleaseAdmittedQos() provides an action to direct the QosDevice Service to release the L2

QJO0S TESoUrces for the traffic identified by ReleaselraricHandle and Resource. onty the
resources identified by the TrafficHandle and Resource arguments are released.

2.4.11.1 Arguments

Table 2-30 — Arguments for ReleaseAdmittedQos()

Argument Direction relatedStateVariable
ReleaseTrafficHandle In A ARG _TYPE TrafficHandle
Resource In A ARG _TYPE Resource

PreemptingTrafficlnfo In A ARG _TYPE PreemptingTrafficlnfo
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2.4.11.2 Service requirements

The QosDevice Service MUST preserve the PreemptingTrafficInfo state variable and the
Traffic Descriptor of the Stream being updated so it can report them as part of the
GetUnexpectedStreamChanges() action if:

e The QosDevice Service supports the optional GetUnexpectedStreamChanges() action

e And the ReleaseCausedByPreemption field in the PreemptingTrafficlnfo state variable is

1))
L

If the QosDevice Service does not receive a TrafficHandle, or TrafficHandle has a NULL
value, it MUST return error 700.

If the Resource argument contains a valid DeviceResource or NetworkResouficeé that is
managed by this QosDevice Service, it MUST attempt to release resources for the indicated
Resource only.

If the Resource argument contains a DeviceResource or NetworkResourc¢e that is not known
to the QosDevice Service, it MUST return error 713.

If the QosDevice Service does not receive a TrafficHandle that\was previously admitted for
the indicated Resource using AdmitTrafficQos(), it MUST return-€rror 703.

2.4.11.3 Control Point requirements when calling thejaction

A Control Point (i.e., QosManager) MUST supply.:the TrafficHandle to QosDevice Service
when calling the ReleaseAdmittedQos() action.

A Control Point MUST supply a valid Resouree argument that contains a DeviceResource or
NetworkResource managed by this QosD&vice Service as indicated in the state variables
A ARG TYPE QosDeviceCapabilities and A ARG _TYPE QosDeviceExtendedState.

If a Control Point invokes ReleaseAdmittedQos() for preemption purposes, it MUST populate
PreemptingTrafficInfo with the details of the stream that is causing the preemption.

2.4.11.4 Dependency on'State (if any)

The TrafficHandle passed in as an argument MUST have been successfully admitted by
SetupTrafficQos() ©r, -preferably, AdmitTrafficQos() for the Resource. Otherwise it MUST be
treated as an error)(error code 703).

2.4.11.5 Effect on State (if any)

If the QasDevice Service supports the optional GetUnexpectedStreamChanges() action the
QosDevice Service preserves the information contained in PreemptingTrafficlnfo argument
(see’ AffectingStreamTrafficDescriptor in clause 2.2.22.3) and the Traffic Descriptor of the
released stream (see AffectedStreamTrafficDescriptor in clause 2.2.22.3).

Information related to this stream need not be kept any longer than needed to meet the
requirements for the GetUnexpectedStreamChanges() action, if applicable.
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2.4.11.6 Errors

Table 2-31 — Error Codes for ReleaseAdmittedQos()

errorCode errorDescription Description

700 Traffic Handle Traffic Handle MUST be filled in as input to this action.
missing or empty

703 Traffic Handle The TrafficHandle is unknown to this device
uIIII\IIUVVII U l;l;b
device

713 Resource identifier The indicated DeviceResource or NetworkResource is not managed
unknown to this by this QosDevice Service.
device

2.4.12 GetExtendedQosState()

GetExtendedQosState() provides information about the capabilities and curfent state of the
QosDevice Service. If a TrafficDescriptor is provided as an input argument] the QosDevice
Service MAY also provide information on the TSPECs that it can support for the given
TrafficDescriptor and MAY provide Trafficld information as well.

This action combines and extends the functionality of'\_the GetQosCapabilities(),
GetQosState() and GetQosDevicelnfo() actions. Use of the GetExtendedQosState() action is
recommended.

2.4.12.1 Arguments

Table 2-32 — Arguments for¢setExtendedQosState()

Argument Directien relatedStateVariable
InputTrafficDescriptor In A ARG _TYPE TrafficDescriptorContainer
TrafficDescriptorsWanted In A ARG TYPE TrafficDescriptorsWanted
QosDeviceExtendedState Out A ARG _TYPE QosDeviceExtendedState
QosDevicelnfo Out A ARG _TYPE QosDevicelnfoContainer
ListOfAdmittedTraffic Out A ARG TYPE ListOfAdmittedTraffic

2.4.12.2 Service requirements

If InputTrafficDescriptor argument contains a TrafficDescriptor, the QosDevice Service
SHOULD attempt.te’ populate the ListOfProtoTspecs contained in QosDeviceExtendedState
with information_that describes the resources that may be available when attempting to admit
that TrafficD€sctiptor.

If InputfrafficDescriptor argument contains a TrafficDescriptor, the QosDevice Service
SHOUWRD attempt to populate the QosDevicelnfo output argument.

If) InputTrafficDescriptor argument contains a TrafficDescriptor and that TrafficDescriptor

does not contain a TrafficHandle registered with this QosDevice Service, the QosDevice
Service MUST return error code 700.

If TrafficDescriptorsWanted is set to “1”, the QosDevice Service MUST populate the
ListOfAdmittedTraffic with the TrafficDescriptors managed by it.

The QosDevice Service MUST populate the required fields needed to describe the state and
capabilities of this QosDevice Service in the QosDeviceExtendedState output argument.
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If a TrafficDescriptor is provided in the input argument InputTrafficDescriptor which is
insufficient to determine the port numbers and protocol the QosDevice Service will not
populate QosDevicelnfoContainer.

2.4.12.3 Control Point requirements when calling the action

In order to get ProtoTspecs a Control Point (i.e., QosManager) calling the action
GetExtendedQosState() MUST supply a TrafficDescriptor by passing it within the

InpllfTra'Ffir\nocnripfnr Qv‘gllmonf Otherwisca InpllfTrgf'Fir\hncr\ripfnr MUST ha laft nmpfy
R A A ——o—aH-gHHRe R HIEAH R AR R S —-e—+eH—EeHPH-

If a Control Point wants the list of TrafficDescriptors known to the QosDevice Service t6 _be
returned in the ListOfAdmittedTraffic output argument, it MUST pass in a value of “1’-forthe
TrafficDescriptorsWanted argument.

2.4.12.4 Dependency on State (if any)

None

2.4.12.5 Effect on State (if any)

None

2.4.12.6 Errors

Table 2-33 — Error Codes for GetExtendedQosState()

errorCode errorDescription Description
700 Unknown InputTrafficDescrifptor contains a TrafficHandle that is not
TrafficHandle registered withthis QosDevice Service.

2.4.13 SetPreferredQph()

This is an optional action. This action_enables the feature of the preferred QosPolicyHolder. It
provides storage on this devicelof the identity of the preferred QosPolicyHolder. See
[QPH]for more details.

2.4.13.1 Arguments

Table 2-34 — Arguments for SetPreferredQph()

Argument Direction relatedStateVariable
PreferredQph In A ARG _TYPE PreferredQph
CurrentPreferredQph Out A ARG _TYPE PreferredQph
SetPreferredQphResults Out A ARG _TYPE SetPreferredQphResults

2/4.13.2 Service requirements

TO query the currently preferred QPH information without changing the value of the preferred
QPH, the QphPreferenceCount field in the PreferredQph input argument is set to “0”. If the
number in the QphPreferenceCount field in the PreferredQph input argument is “0”, the
QosDevice Service MUST return the currently stored value of the PreferredQphld and
QphPreferenceCount as part of the CurrentPreferredQph output argument. The default
currently stored value (i.e., currently stored value before the first successful invocation of the
SetPreferredQph() action) for PreferredQphld field MUST be NULL and for
QphPreferenceCount field MUST be 0. The QosDevice Service MUST return Successful
completion with SetPreferredQphResults set to “0” to indicate that the action was successful.

If the QphPreferenceCount field in the PreferredQph is less than the currently stored value of
the PreferredQphld, the QosDevice Service MUST return the currently stored value of the
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PreferredQphld and QphPreferenceCount as part of the CurrentPreferredQph output
argument. The QosDevice Service MUST return Successful completion with
SetPreferredQphResults “770” to indicate that this is not the latest preferred QosPolicyHolder
Service. This value for SetPreferredQOphResults serves to inform the invoking
QosPolicyHolder Service that it is no longer preferred.

If the number in the QphPreferenceCount field in the PreferredQph is equal to the currently
stored value of the PreferredQphld and the PreferredQphld is the same as the currently

Lldl +a T MILILC T
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value of the PreferredQphld and QphPreferenceCount as part of the CurrentPreferredQph
output argument. The QosDevice Service MUST return Successful completion _with
SetPreferredQphResults set to “0” to indicate that the action was successful.

If the number in the QphPreferenceCount field in the PreferredQph is equal to the currently
stored value of the PreferredQphld and the PreferredQphld is not the same as the currently
stored value of the PreferredQphld, the QosDevice Service MUST return thefcurrently stored
value of the PreferredQphld and QphPreferenceCount as part of the CurtentPreferredQph
output argument. The QosDevice Service MUST return Successful” completion with
SetPreferredQphResults set to “771” to indicate that a synchronization_error occurred.

If the number in the QphPreferenceCount field in the PrefefredQph is larger than the
currently stored value of the PreferredQphld, the QosDevice Setvice MUST store the value of
the QphPreferenceCount and the value of the PreferredQphld from the input argument. The
QosDevice Service MUST return the newly stored values for QphPreferenceCount and
PreferredQphld as part of the CurrentPreferredQph output argument. The QosDevice Service
MUST return Successful completion with SetPreferredOphResults set to “0” to indicate that
the action was succesful.

If the SetPreferredQph() action succeeds inYsetting a new Preferred QosPolicyHolder, the
QosDevice Service MUST save the information contained in the PreferredQph argument
across reboots and power cycling (e.g., :store it in non-volatile memory).

2.4.13.3 Control Point requirements when calling the action

A Control Point (i.e., QosPglicyHolder Service) calling action SetPreferredQph() MUST
provide a valid QosPolicyHolder ID in the PreferredQphld argument.

2.4.13.4 Dependency on State (if any)

The dependencies.on state are not through an explicit state variable. Only requests with a
higher QphPreferenceCount than the one stored in the QosDevice Service will be able to
succeed.

2.4.13.5\ Effect on State (if any)

Sudeessfully invoking this SetPreferredQph() with a larger QphPreferenceCount than the one

that was stored previously changes the preferred QosPolicyHolder Service known to this
@QosDevice Service

2.4.13.6 Errors

Table 2-35 — SetPreferredOphResults for SetPreferredQOph()

SetPreferredQ Result Description
phResults Description
770 QphPreferenceCount The QphPreferenceCount in PreferredQphld passed in to
mismatch SetPreferredQph is lower than that stored in the QosDevice
Service.
771 Synchronization error A synchronization error occurred.
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2.4.14 GetUnexpectedStreamChanges()

This optional action is called by a Control Point to learn the TrafficDescriptors of the streams
that were recently released and/or updated due to preemption and the TrafficDescriptors of
the streams that caused the changes. If this action is implemented, there is no required
minimum number of unexpected stream changes which should be kept. It is recommended

that tha OaocNaovica Sarvica I/nap mifarmation ahaout all ||novpnr-fnr~| straam r\hangoc since-tha
HHat—te— -t A *“* HH-OHR|H6 a8 —a—Hex teo—SsHea—GeHah tHh
last UnexpectedStreamChange event, or that occurred in at least the last sixty seconds,

whichever is greater. The UnexpectedStreamChange state variable MUST be synchronized
with the UnexpectedStreamChangelndex.

2.4.14.1 Arguments

Table 2-36 — Arguments for GetUnexpectedStreamChanges|()

Argument Direction relatedStateVariable
NumberOfUnexpectedStreamChangesRequested In A ARG _TYPE NumberOfUnexpectedStr
eamChangesRegi€sted
NumberOfUnexpectedStreamChangesReported Out A ARG TYRE_NumberOfUnexpectedStr
eamChangeSReported
MostRecentUnexpectedStreamChanges Out A ARGCTYPE ListOfMostRecentUnexpe
ctedStreamChanges

2.4.14.2 Service requirements

The QosDevice Service MUST populate Number©@fUnexpectedStreamChangesReported with
the number of UnexpectedStreamChlanges in the output argument
MostRecentUnexpectedStreamChanges. Thes\NumberOfUnexpectedStreamChangesReported
MUST NOT exceed NumberOfUnexpectedStreamChangesRequested.

How many unexpected stream chanhges are kept and for how long they are kept is
implementation-specific. An indication MUST also be preserved that this was a release of the
stream rather than an update of the reservation in the
MostRecentUnexpectedStreamChanges output argument.

2.4.14.3 Control Point requirements when calling the action

A Control Point (i7e,; QosManager) calling action GetUnexpectedStreamChanges() MUST
pass in a value foy NumberOfUnexpectedStreamChangesRequested that indicates maximum
number of UnexpectedStreamChanges to be placed in
MostRecentnexpectStrreamChanges.

2.4.1434 ) Dependency on State (if any)

None

2.4.14.5 Effect on State (if any)

None

2.4.14.6 Errors

Table 2-37 — Error Codes for GetUnexpectedStreamChanges()

errorCode errorDescription Description
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2.4.15 VerifyTrafficHandle()

The VerifyTrafficHandle() action is an optional action that is used to verify that a
TrafficHandle is valid on this QosDevice Service. If the requested TrafficHandle is registered
on this QosDevice Service, it returns the TrafficDescriptor associated with the TrafficHandle.
This action enables a Control Point to verify whether a given stream is reserving resources.

2.4.15.1 Arguments

Table 2-38 — Arguments for VerifyTrafficHandle()

Argument Direction relatedStateVariable
TrafficHandleToVerify In A ARG _TYPE TrafficHandle
TrafficDescriptorWanted In A ARG TYPE TrafficDescriptorsWanted
TrafficDescriptor Out A ARG _TYPE TrafficDescriptorCgntainer

2.4.15.2 Service requirements

The QosDevice Service MUST return an error code of 700 if the input\TrafficHandle is empty
or NULL. It MUST return an error code of 703 if the TrafficHandle™Ms not managed by this

QosDevice Service.

If TrafficDescriptorWanted is “1”, the QosDevice Service MUST populate the TrafficDescriptor
output argument.

If the TrafficHandleToVerify input argument identifies 'a TrafficDescriptor which is registered
on multiple Resources, then the TrafficDesckiptor output argument MUST contain a
QosSegmentSpecificParameters structure for_ each Resource on which it is registered.

2.4.15.3 Control Point requirements when calling the action

None

2.4.15.4 Dependency on Statex(if any)

None

2.4.15.5 Effect on State (if any)

None.

2.4.15.6 Enrors

Table 2-39 — Error Codes for VerifyTrafficHandle()

errorCode errorDescription Description

700 Traffic Handle Traffic Handle MUST be filled in as input to this action

missing or empty

703 Traffic Handle The TrafficHandle is unknown to this device or is no longer
unknown to this associated with an active L2 Stream
device

2.4.16 UpdateTrafficLeaseTime()

The UpdateTrafficLeaseTime() action provides a method to extend the lease time of a given
stream. This is a required action.
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2.4.16.1 Arguments

Table 2-40 — Arguments for UpdateTrafficLeaseTime()

Argument Direction relatedStateVariable
TrafficHandle In A ARG _TYPE TrafficHandle
NewTrafficLeaseTime In A ARG TYPE NewTrafficLeaseTime

24 16,2 SErVice TEqQUITEMENS

The QosDevice Service MUST return an error code of 700 if the input TrafficHandle is empty
or NULL. The QosDevice Service MUST return an error code 703 if the input TrafficHandle is
not managed by this QosDevice Service.

The QosDevice Service MUST update the lease times of all of its reservations ‘associated
with that TrafficHandle.

2.4.16.3 Control Point requirements when calling the action

Control Point MUST supply a TrafficHandle managed by this QosDeévice Service in order to
update the lease time of the QoS for the indicated stream.

2.4.16.4 Dependency on State (if any)
The TrafficHandle provided has to be managed by the.Q0osDevice Service.

2.4.16.5 Effect on State (if any)

After this call, the lease time for the indicated stream is updated.

2.4.16.6 Errors

Table 2-41 — ErroroCodes for UpdateTrafficLeaseTime()

errorCode errorDescription Description
700 Traffic Handle Traffic Handle MUST be filled in as input to this action.
missing or empty
703 Traffic Handle The TrafficHandle is not managed by this device or is no longer
unknown {0 this associated with an active L2 Stream
device

2.4.17 SetL2Map()

The Setk2Map() action provides the Control Point (i.e., QosManager) with the ability to
convey.a Layer2Streamld for a registered TrafficDescriptor to a QosDevice Service that does
not_already know the Layer2Streamld. If the TrafficDescriptor already has a Layer2Streamld
assdaciated with it, SetL2Map() will update this value.

This action is optional because some L2 Technologies may not support Layer2Streamld
whereas other L2 Technologies provide L2 mechanisms that provide the same results.

After invocation of this action the QosDevice Service can identify the UPnP-QoS
TrafficHandle with the Layer2Streamld. This allows the QosDevice Service to determine
which packets belong to the traffic stream managed by the L2 Technology.
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2.4.17.1 Arguments

Table 2-42 — Arguments for SetlL.2Map()

Argument Direction relatedStateVariable

Layer2Mapping In A ARG _TYPE Layer2Mapping

2.4.17.2 Service requirements

The QosDevice Service MUST return an error code 703 if the TrafficHandle field in the
Layer2Mapping input argument is not a known to this QosDevice Service.

The QosDevice Service MUST return an error code 700 if the TrafficHandle fieldwin the
Layer2Mapping input argument is empty.

2.4.17.3 Control Point requirements when calling the action

Control Point MUST supply a valid TrafficHandle to set the Layer2Streamld of the traffic
stream.

2.4.17.4 Dependency on State (if any)

The TrafficHandle provided has to be known to the QosDevice Service.

2.4.17.5 Effect on State (if any)

After this call, the QosDevice Service will know.the Layer2Streamld associated with the
traffic stream.

2.4.17.6 Errors
Table 2-43 —-Error Codes for SetL2Map()

errorCode errorDescription Description
700 TrafficHandle TrafficHandle is empty or missing.
missing or empty
703 TrafficHandle The TrafficHandle field in the Layer2Mapping input argument is not
unknown to.this known to this QosDevice Service.
device

2.4.18 Non-Standard Actions Implemented by a UPnP Vendor

To facilitate(certification, non-standard actions implemented by UPnP vendors should be
included .if/this service template. The UPnP Device Architecture lists naming requirements
for non-standard actions (see the clause on Description).

2419 Error Code Summary

wwika-a—takl L

Fhe fu”uvvnlg table—tists—the—error—codes—used—in—actions—forthis—serwece t_ypc H—ar—aetion
results in multiple errors, the most specific error MUST be returned. The common error codes
are defined in the UPnP Device Architecture [DEVICE].

Table 2-44 — Error Code Summary

errorCode errorDescription Description
400-499 TBD See UPnP Device Architecture clause on Control. [DEVICE]
500-599 TBD See UPnPDevice Architecture clause on Control. [DEVICE]

600-699 TBD See UPnP Device Architecture clause on Control. [DEVICE]
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errorCode errorDescription Description

700 Traffic Handle Traffic Handle is missing or empty.
missing or empty

702 Traffic Handle A Control Point (i.e., QosManager) is not allowed to set up or
already registered modify QoS using SetupTrafficQos() if QoS has already been set up

for that handle.

703 Traffic Handle The TrafficHandle is not managed by this device or is no longer
unknown to this associated with an active L2 Stream
UICVibL':

710 Incomplete Trafficld | All Trafficld fields (Source Ip, Destination IP, Source Port,

Destination Port and IpProtocol) MUST be present.

711 Insufficient The input information is not complete.
information

712 Incomplete Incomplete information. For example, in case of the UPnP AV
information to scenario, MediaServerConnectionld, MediaRendererConngectionld,
determine protocol AvTransportUri or AvTransportinstanceld is required butnot
and port numbers provided.

713 Resource Identifier Incomplete information. For example, in case of theeUPnP AV
unknown to this scenario, MediaServerConnectionld, MediaRehdererConnectionld,
device AvTransportUri or AvTransportinstanceld is‘réquired but not

provided.

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

TrafficDescriptor)
does not validate
against the XML
schema

717 lllegal action on An action that is illegaNfor this TrafficHandle has been invoked.
this TrafficHandle E.g., ReleaseTrafficQoS() invoked for a parameterized stream.

720 ActiveTspeclindex is | The ActiveTspeclndex does not correspond to the Tspeclndex of
not a Tspecindex any of the TSRECs contained in the TrafficDescriptor.

730 ROPeriod incapable | ROPeriod\is’outside the capabilities of the device.

731 MonitorResolutionP | MonitohResolutionPeriod is outside the capabilities of the device.
eriod incapable

732 Requested too RequestedNumRotameterObservations is more than device
many observations capabilities.

733 No valid Unable to provide an observation at this time.
observation

734 Invalid arguments ROPeriod cannot be greater than MonitorResolutionPeriod

735 ConpfigureRotamete ConfigureRotameterObservation() has not been invoked before
rObservation() has calling GetRotameterObservation
not been invoked

751 Device not on path This QosDevice Service is not on the stream’s path.

760 QosStateld does Please refer to the ‘Theory of Operation’ clause.
not match

761 QosDevice Service QoS Setup failed, e.g. device does not support prioritized QoS
cannot set up this
stroam

763 Update not Action failed because updating of reserved resources is not
supported supported on this QosSegment

791 Missing TrafficLeaseTime in TrafficDescriptor is missing for a
TrafficLeaseTime Parameterized or Hybrid QoS request

800-899 TBD (Specified by UPnP™ vendor.)

2.4.20 Reason Code Summary

The following table lists the reason codes used in actions for this service type. Reason codes
are used in place of error codes when it is necessary for the action to return arguments
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describing

the cause of the error.

The actions for which this is the case

AdmitTrafficQos(), UpdateAdmittedQos() and SetPreferedQph().

Table 2-45 — Common Reason Codes

are

ReasonCode Reason Description
Description
000 Success The action succeeded in performing the requested service.
001 Registered This QosDevice Service has determined that another QosDevice
Service on the QosSegment is responsible for the request. This
QosDevice Service is remaining passive but has registered the
Traffic stream and is aware of it.
762 Insufficient Action failed due to insufficient resources.
resources
764 Admission Admission Control is not supported on this resource (Netwark or
Control Not Device Resource)
Supported
770 PreferredQph The requested (input) PreferredQph cannot be_setlas the preferred
Failure QosPolicyHolder Service
771 SyncError A synchronization error has occurred. E.g.\ the PreferredQphCount
is the one currently used but it is associated with a different
PreferredQphld
800-899 TBD (Specified by UPnP™ vendor.)

2.5 Theory of Operation (Informative)

The changes made to the QosDevice Service to support Parameterized QoS in version 3 are
extensive. It has been necessary to extend the funetionality of many of the actions present in
earlier versions of the QosDevice Service with new actions in order to support the new
functionality. All of the original actions have been preserved for compatibility with older
versions of other UPnP-QoS services and®control points but their use is discouraged for
UPnP-QoS version 3. For simplicity _0f”description, the Theory of Operation has been
separated into two separate subclauses, clause 2.5.1 for the new QosDevice Service
supporting Parameterized QoS . functionality and clause 2.5.2 for Prioritized QoS and
backwards compatible functionality:

The QosDevice Service prevides an interface for Control Points to query the QoS state of the
device, perform QoS-reftated operations on the device and register for events that the device
generates. The QosManager[QM] interacts with the QosDevice Service. While the actions
and events are available to any control point, all of them are described herein as being used
by the QosManagerfQM] or QosPolicyHolder Service[QPH].

Table 2-46-ists all of the actions defined for the QosDevice Service and their use by control
points ofivarious versions. Please note that the actions listed as discouraged in version 3 are
implemented in a compliant QosDevice Service v3; they may be called by legacy control
points:*While these discouraged actions may be called by version 3 Control Points they will
neot provide any v3 functionality not already present in v2 and may not provide the complete
information needed for other v3 actions. Please note also that the results of the v3 actions

are identical to the results of the discouraged actions when Invoked for a prioritized traffic
stream.
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Table 2-46 — Actions in Version 3 and Version 2

Name Version 3 Version 2
Req. or Opt. or Discouraged & Req. or Opt. &

GetQosDeviceCapabilities() D (Use GetExtendedQosState())
GetQosState() D (Use GetExtendedQosState())

SetupTrafficQos() D (Use AdmitTrafficQos())

ReleaseTrafficQos() D (Use ReleaseAdmittedQos())

GetPathInformation() R

GetQosDevicelnfo() and D (Use GetExtendedQosState())

GetRotameterInformation()

ConfigureRotameterObservation()

AdmitTrafficQos()
UpdateAdmittedQos()

GetExtendedQosState()

SetPreferredQph()

GetUnexpectedStreamChanges()

VerifyTrafficHandle()

O
(e}
O
R
R
ReleaseAdmittedQos() R
R
e}
O
(e}
R

UpdateTrafficLeaseTime()
SetL2Map() O

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

X[IX|IX[I[X|X|IX]|XYXXJ|X|O|O|O|O|X|xmm|=mm|™=™

Table 2-47 lists all the state variables defined for QosDevice Service v3 and whether each
state variable is Required, Optional, Diseouraged or Non-standard for both v2 and v3. The
QosDevice Service is required to support-a state variable if it is listed as required in either v2
or v3.

If a state variable is Discouraged for v3 then the QosDevice Service returns values in that
state variable that are suitable-for v2 QosManagers.
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Table 2-47 — State Variables in Version 3 and Version 2

Variable Name Version 3 Version 2
Req. or Opt. & Req. or Opt. &

ARG _TYPE TrafficDescriptor

ARG _TYPE TrafficDescriptorsPerlnterface

ARG _TYPE TrafficHandle

ARG _TYPE QosDeviceCapabilities

A
A
A
A _ARG_TYPE NumTrafficDescriptors
A
A

ARG _TYPE QosDeviceState

PathInformation

A ARG _TYPE QosDevicelnfo

A_ARG_TYPE QosStateld

A ARG _TYPE NumRotameterObservations

A ARG _TYPE RotameterInformation

A ARG _TYPE ConfRotameterObservations

MostRecentStreamAction

A ARG _TYPE MaxPossibleRotameterObservations

A_ARG_TYPE Resource

A ARG TYPE AdmitTrafficQosExtendedResult

A ARG TYPE ListOfAdmittedTraffic

A ARG TYPE PreferredQph

UnexpectedStreamChange

A ARG _TYPE PreemptingTrafficlnfo

A ARG _TYPE ListOfMostRecentUnexpectedStréamChanges

ARG _TYPE QosDeviceExtendedState

ARG _TYPE Layer2Mapping

ARG _TYPE AdmitTrafficQosSuceeéded

ARG _TYPE TrafficDescriptorsWanted

ARG _TYPE SetPreferredQphResults

ARG _TYPE Number@fWnexpectedStreamChangesRequested

ARG _TYPE NusberOfUnexpectedStreamChangesReported

ARG _TYPEAMafficDescriptorContainer

ARG_TXRE™ Layer2MappingContainer

ARG=RYPE QosDevicelnfoContainer

x| |WM|]OoO|O|O|(D™M[(WM|WM|MDM|O|O|O|O|TM|ID|AW)e|[O|O|O|O|TO|D|(XDWM|OC|O ||| O|D|D
X[IX]IX[IX]|X[|IX|X|X[I[X|X[X]|X[X|X[X|X|X|X|]OoO|]Oo|]Oo|Oo|lfm|O|O|DmM|mm ||| =D|™
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ARG _TYPE NewTrafficLeaseTime

]
D

A
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2.5.1 Parameterized QoS

A UPnP QosDevice Service exposes its QoS capabilities and its current QoS state through
the GetExtendedQosState() action. This action returns both its static properties (i.e.,
capabilities and states that are independent of the state of the device) and its dynamic
properties (i.e., capabilities and states that depend upon the state of the device at the given
time the action is invoked). The information returned by this action provides the QosManager
with a complete representation of the characteristics of the QosDevice Service. Based on
this, the QosManager determines what steps to take to set up the QoS for new traffic
streams. Optionally, the QosManager provides a TrafficDescriptor as an input argument to
the GetExtendedQosState() action. If provided, the QosDevice Service returns a set of
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ProtoTspecs, each of which consist of a subset of TSPEC parameters each with a value or
range of values which it can support for the given device. Additionally, if a TrafficDescriptor
input argument is provided, the QosDevice Service may return QosDevicelnfo information.

The majority of the information provided by the GetExtendedQosState() action pertains to
network properties. The properties are contained within three different containers which are
described as follows:
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networking capabilities (e.g., buffers).

Interface: contains properties that are associated with a specific network interface.

Link: contains properties that are associated with a link. Link containers are ‘always
embedded within an interface container.

The QoS related properties of the QosDevice Service are expressed in a hjerdrchical form.
The hierarchy is represented by containers. Each container defines thelcontext of the
contained properties. There are multiple container types; each type is specific to the device
and network aspect. Containers are nested to match the characteristics” of the device and
network that they represent.

QosDevice
Interface ‘n’ DeviceResources
Interface ...
Interface 2
Interface 1
Link ‘k’
Link ...
Link 2
B Link 1

Figure 2-7 — Containers and How They Nest

A given QosDevice Service could have more than one Interface to a single L2 Technology.
An example of multiple Interfaces is a PC with two Wireless adapters.

Not every Interface contains Links. Links only exist when there are two or more “paths” within
an L2 Technology that have different endpoints that could be controlled separately. Different
Links on the same Interface may exhibit different QoS-related properties. An example would
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be an 802.11 network where a QosDevice Service on a station which would have one link
container representing the Link between the access point (AP) and the QosDevice Service.
There could also be additional link containers corresponding to any Direct Link Setup
[IEEE11] connections that exist between this QosDevice Service and other stations.

The GetExtendedQosState() action accepts a TrafficDescriptor as an input argument. If a
TrafficDescriptor is provided as an input argument, the QosDevice Service returns
information to support the QosManager in determining the delay constraints that exist on the
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descriptor across the QoS Segments on the path.

The AdmitTrafficQos() action provides a mechanism for the QosManager to request“the
QosDevice Service to provide network resources or device resources for a traffic\stream
identified by the TrafficDescriptor. Both parameterized and prioritized QoS ,"may be
established by this action. The QosDevice Service determines which type of QoS to establish
by inspecting the RequestedQosType parameter within the Active TSPEC.

For parameterized QoS requests the AdmitTrafficQos() action is invoked for each interface
on each QosDevice:3 Service on the path. The path of the traffic stream is determined using
the QosDeviceExtendedState information and the Pathinformation.vThe Interfaceld (and if
necessary the Linkld) obtained from the QosDeviceExtendedState structure is used when
invoking the AdmitTrafficQos() action. For QosDevice Services7n the middle of the path that
manage multiple interfaces on the path (i.e., bridges), the AdmitTrafficQos() action is invoked
separately for each interface.

The QosDevice Service will perform the technology*specific actions needed to admit the
traffic when AdmitTrafficQos() action is invoked¢Results are returned indicating whether or
not the traffic stream was admitted. If the traffic;stream was not admitted additional guidance
(i.e., a list of blocking streams) may be provided that can be used in future requests.

A separate UpdateAdmittedQos() action“s provided to permit the modification of already
admitted streams.

When an admission request or an-update request is refused the QosManager or Control Point
may, if requested by the Control Point, attempt to free resources on the QosDevice Service
necessary to allow the new traffic stream. The QosDevice Service will provide a list of the
streams in the segment-that are blocking the new stream. From this list the QosManager or
Control Point determines’which of the blocking streams are of lower importance than the new
one by consulting~with the QosPolicyHolder and thus are candidates to free up network
resources.

Even if AdinifTrafficQos() returns success, QoS may not have been established for the
stream. Since UPnP mandates that no arguments are returned in the case where an action
error js yeturned, the Reason field was created to allow AdmitTrafficQos() to return useful
information when the admission request is denied. When the AdmitTrafficQos() action returns
suceess (i.e., HTTP/1.1 200 OK), the Reason field in AdmitTrafficQosExtendedResults
cantains information indicating whether AdmitTrafficQos() was able to establish QoS or not.
admission was successful. If admission was not successful, additional information such as a
list of blocking streams may be provided in the AdmitTrafficQosExtendedResults output
argument.

The QosManager can indicate to the QosDevice Service to release resources in two ways.
The QosManager may either call the ReleaseAdmittedQos() action or simply not renew the
lease time associated with the traffic stream. This latter approach is not recommended.. QoS
established with AdmitTrafficQos() can be correctly released using ReleaseTrafficQos(),but is
not recommended. In this case ReleaseAdmittedQos() is recommended instead.
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The QosDevice Service provides path and QoS Segment information to the QosManager
using the GetPathinformation() action. This information includes the link identifier, MAC
address, bridging information and reachable MAC addresses for each link on the QosDevice
Service. This is essential to allow a QosManager determine the topology of the network and
the path of the traffic streams.

Determination of the QosDevice Services that are attached to the same QoS Segment is
made through the use of the _QosSegmentI If the QosSegmentld matches, the QosDevice
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The QosManager is not expected to know which QosDevice Service on a given QoS Segment
is required to reserve resources for the QoS Segment. The QosManager invokes'the
AdmitTrafficQos() action on every QosDevice Service:3 on the path of the traffic stream. It is
up to the QosDevice Services to determine which of them are responsible for rgserving the
L2 Technology resources on a given QoS Segment. In the Resource argument of the
AdmitTrafficQos() and UpdateAdmittedQos() actions, the QDUpstream_and {QDDownstream
fields inform the QosDevice Service of any upstream and downstream eighbor(s) it may
have in the QoS Segment. The QosDevice Service uses this knowledge along with its
intrinsic knowledge of the L2 Technology—i.e., whether the L2 Téchnology requires the
stream to be set up from the stream ingress or stream egress or hoth~to determine whether
it is responsible for reserving resources on the QoS Segment orrwhether it should leave that
responsibility to its upstream or downstream neighbor. If the ©@oSDevice Service determines
that it is not responsible for setting up the stream on the*QoS Segment, it will return
Successful completion with a ReasonCode = “001” and willregister the TrafficDescriptor of
the stream. The responsibility of QoS setup for each~lower layer technology is found in
[QD_Add]

A QosManager provides the lease time as ‘part of a TrafficDescriptor as input to
AdmitTrafficQos(). The QosManager receivedthis lease time in the TrafficDescriptor from the
Control Point that invoked it. When the lease“time expires, the QosDevice Service releases
the QoS resources allocated to that TrafficDescriptor. The state of the QosDevice Service
after a release triggered by lease time\expiration is the same as if it had occurred as the
result of a ReleaseAdmittedQos() action.

The UpdateTrafficLeaseTime()-action provides the Control Point with a mechanism to update
the lease time of a traffic stream.

A QosDevice Service optionally collects information about traffic streams (Rotameter) from its
interfaces. The QasBevice Service can be queried for the information using the action
GetRotameterIinformation(). The collection of data may be controlled using the action
ConfigureRotameterObservation().

2.5.2 Prioritized QoS

ControlNPoints designed for version 3 use Qo0S:3 actions. Control Points designed for version
2 stifkuse Q0S:2 actions (as they are not designed for the Qo0S:3 actions).
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A QosDevice Service exposes its static QoS capabilities and run time QoS state through the
GetExtendedQosState() action. The static capabilities include type of native QoS support,
such as "Prioritized" or "BestEffort". Other capabilities include maximum PHY rate.

The AdmitTrafficQos() action provides a mechanism for the QosManager to request the
device to provide network resources for a traffic stream identified by the TrafficDescriptor.

The QosManager can indicate to the QosDevice Service to release resources in two ways.
The QosManager may either call the ReleaseAdmittedQos() action or simply not renew the
lease time associated with the traffic stream.
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A QosManager may provide a lease time as part of a TrafficDescriptor as input to
AdmitTrafficQos(). When the lease time expires, the QosDevice Service releases the QoS
resources allocated to that TrafficDescriptor. The state of the QosDevice Service is the same
as if it were a ReleaseAdmittedQos() action. In case a QosManager does not specify the
lease time, the QoS resources remain allocated until they are released by a QosManager.

2.5.2.2 Prioritized QoS usage by Control Points designed for version 2
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GetQosDeviceCapabilities() action. The static capabilities include type of native QoS support;
such as "Prioritized" or "BestEffort". Other capabilities include maximum PHY rate.

The run time QoS state of the device may be very different from what was advertised\thtough
the GetQosDeviceCapabilities() and this state is exposed through the GetQosState() action.
The GetQosState() action provides information about the currently active traffic 'streams on
the device using TrafficDescriptor structures.

The SetupTrafficQos() action provides a mechanism for the QosManager to request the
device to provide network resources for a traffic stream identified by the TrafficDescriptor.

Race conditions may occur when different QosManagers use the_actions GetQosState() and
SetupTrafficQos(). To identify such conditions, the QosDevice’ Service provides a unique
identification of its state named QosStateld in reply to~the action GetQosState(). The
QosManager provides QosStateld as input argument<{to SetupTrafficQos(). In case the
QosStateld sent by the QosManager does not match the)most recent QosStateld handed out
by the device, the device responds to SetupTrafficQos() with error code 760. This mechanism
is used only for QoS Version 2; the AdmitTrafficQos() action does not have the same issues
with race conditions.

The QosManager can indicate to the QosBevice Service to release resources in two ways.
The QosManager may either call the ReéleaseTrafficQos() action or simply not renew the
lease time associated with the traffic stream.

The QosDevice Service provides.L.2 reachability information to the QosManager through the
GetPathinformation action. This information includes the link identifier, MAC address,
bridging information and reachable MAC addresses for each link on the QosDevice Service.
This is useful to help a-@8sManager determine the topology of the network and the path of
the traffic streams.

A QosDevice Setvice optionally collects information about traffic streams (Rotameter) from its
interfaces. Theé~QosDevice Service can be queried for the information using the action
GetRotameterinformation(). The collection of data may be controlled using the action
ConfigureROtameterObservation().

A QBsManager may provide a lease time as part of a TrafficDescriptor as input to
SétupTrafficQos(). When the lease time expires, the QosDevice Service releases the QoS
resources allocated to that TrafficDescriptor. The state of the QosDevice Service is the same

as if It were a ReleaselrafficQos() action. In case a QosManager does not specify the lease
time, the QoS resources remain allocated until they are released by a QosManager.

2.5.3 Hybrid QoS

A Control Point requests Hybrid QoS when it desires end-to-end Parameterized QoS but is
willing to accept Prioritized QoS for QoS Segments on which Parameterized QoS is not
available.

A UPnP QosDevice Service exposes its QoS capabilities and its current QoS state through
the GetExtendedQosState() action. This action returns both its static properties (i.e.,
capabilities and states that are independent of the state of the device) and its dynamic
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properties (i.e., capabilities and states that depend upon the state of the device at the given
time the action is invoked). The information returned by this action provides the QosManager
with a complete run time representation of the QoS-related operating characteristics and the
state of the device. Based on this, the QosManager determines which QoS Segments support
what type of QoS.

The AdmitTrafficQos() action provides a mechanism for the QosManager to request the
QosDevice Service to reserve network resources for a traffic stream identified by the Traffic
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RequestedQosType to Hybrid QoS. Based on the capabilities of the requested QoS Segment,
the QosDevice Service performs appropriate steps to configure Parameterized QoS™or
Prioritized QoS.

3 XML Service Descriptions

<?xml version="1.0" encoding="utf-8"?>
<scpd xmlns="urn:schemas-upnp-org:service-1-0">
<specVersion>
<major>1</major>
<minor>0</minor>
</specVersion>
<actionList>
<action>
<name>GetPathInformation</name>
<argumentList>
<argument>
<name>PathInformation</name>
<direction>out</direction>
<relatedStateVariable>Pathlnformation</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>GetRotameter Information</name>
<argumentList>
<argument>
<name>RequestedNumRotameterObservations</name>
<direction>in</direction>

<relatedStateVariable>A_ ARG_TYPE NumRotameterObservations</relatedStateVariable>
</argument>
<argument>
<name>Rotameter@bservation</name>
<direction>qut</direction>
<relatedStateVariable>A_ARG_TYPE_RotameterInformation</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>ConfigureRotameterObservation</name>
<argumentbist>
<argument>
<name>RequestedConfRotameterObservations</name>
<direction>in</direction>

<relatedStateVariable>A_ARG_TYPE_ConfRotameterObservations</relatedStateVariable>
</argument>
<argument>
<name>MaxPossibleRotameterObservations</name>
<direction>out</direction>

<relatedStateVariable>A_ARG_TYPE_MaxPossibleRotameterObservations</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>GetQosDeviceCapabilities</name>
<argumentList>
<argument>
<name>QosDeviceCapabilities</name>
<direction>out</direction>
<relatedStateVariable>A_ARG_TYPE_QosDeviceCapabilities</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
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<name>GetQosDevicelnfo</name>
<argumentList>
<argument>
<name>TrafficDescriptor</name>
<direction>in</direction>
<relatedStateVariable>A_ARG_TYPE_TrafficDescriptor</relatedStateVariable>
</argument>
<argument>
<name>QosDevicelnfo</name>
<direction>out</direction>
<relatedStateVariable>A_ARG_TYPE_QosDevicelnfo</relatedStateVariable>
</argument>

</argumentList>
</action>
<action>
<name>GetQosState</name>
<argumentList>
<argument>
<name>QosDeviceState</name>
<direction>out</direction>
<relatedStateVariable>A_ARG_TYPE_QosDeviceState</relatedStateVariable>
</argument>
<argument>
<name>NumberOfTrafficDescriptors</name>
<direction>out</direction>
<relatedStateVariable>A_ARG_TYPE_NumTrafficDescriptors</relatedStateVariable>
</argument>
<argument>
<name>ListOfTrafficDescriptors</name>
<direction>out</direction>

<relatedStateVariable>A_ARG_TYPE_TrafficDescriptorsPerintexface</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>ReleaseTrafficQos</name>
<argumentList>
<argument>
<name>ReleaseTrafficHandle</name>
<direction>in</direction>
<relatedStateVariable>A_ARG_TYPE TrafficHandle</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>SetupTrafficQos</name>
<argumentList>
<argument>
<name>SetupTrafficDescriptor</name>
<direction>in</direction>
<relatedStateVariable>A_ARG_TYPE_TrafficDescriptor</relatedStateVariable>
</argument>
<argument>
<nameé>QosStateld</name>
<direction>in</direction>
<relatedStateVariable>A_ARG_TYPE_QosStateld</relatedStateVariable>
</argument>
</argumentList>
</action>
<actiaon>
<name>GetExtendedQosState</name>
<argumentList>
<argument>
<name>InputTrafficDescriptor</name>
<direction>in</direction>

<relatedStateVariable>A_ARG_TYPE_TrafficDescriptorContainer</relatedStateVariable>
</argument>
<argument>
<name>TrafficDescriptorsWanted</name>
<direction>in</direction>

<relatedStateVariable>A_ ARG_TYPE_TrafficDescriptorsWanted</relatedStateVariable>
</argument>
<argument>
<name>QosDeviceExtendedState</name>
<direction>out</direction>
<relatedStateVariable>A_ARG_TYPE_QosDeviceExtendedState</relatedStateVariable>
</argument>
<argument>
<name>QosDevicelnfo</name>
<direction>out</direction>
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