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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

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

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

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

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

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

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

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

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

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

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

ernational Standard ISO/IEC 29341-17-10 was prepared by UPnP Forum Steer
mmittee!, was adopted, under the fast track procedure, by subcommittee 1}

In

governmental and non-governmental organizations liaising with ISO and IEC also participate in this‘preparation.

the
b in
hnd
nal

=]
@

an
ion

ted
the
for

hnd
ion

for

brts

brty

es)
FC,

b is

it of

ng
P5:

ereonnection of information technology equipment, of ISO/IEC joint technical committee
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ormation 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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IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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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 information 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~\Thgse
teghnologies are described in UPnP QosDevice:3 Underlying Technology . Interfgce
Addendum [QD_Add] . Every attempt was made to ensure that the design of version 3 would
actommodate other L2 Technologies as well. Each L2 Technology on which "UPnP-QpS
vefsion 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 variablgs,
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 procedure is defined in the UPpP
QasManager:3 Service Document [QM] .

1.1 Referenced Specifications

Urlless explicitly stated otherwise herein, implementation of the mandatory provisions of gny
standard referenced by this specification shall’ be mandatory for compliance with this
spEgcification.

1.1.1 Normative References

Thiis clause lists the normative referefices used in this document and includes the tag inside
square brackets that is used for eachsub reference:

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

definitions of the following state variables, which are normatiye:
A |JARG TYPE TrafficDescriptor, A ARG _TYPE NumTrafficDescriptors nd
A ARG TYPE TrafficHandle.

Available at: http://www.upnp.org/specs/qos/UPnP-qos-QosManager-v3-Service-
20081130.pdf

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

[QM] — URPNnP QosManager:3 Service Document: This reference is informative except forihe

[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.pdf

Latest version _available at: http://www.upnp.org/specs/gos/UPnP-gos-QosDevice-v3-
Addendum.pdf

1.1.2 Informative References

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

[QpS Architecture] - UPNnP QoS ArChitecture V3.0
Aviilable at: http://www.upnp.org/specs/qos/UPnP-qos-ArchiteCture-v3-20081130.pdf
Latest version available at: http://www.upnp.org/specs/qos/UPnP-gos~Architecture-v3.pdf

<Y
o

[HomePlug AV] — HomePlug AV Specification, version 1.1.00;yHomeplug Powerline Allian
www.HomePlug.org.

[MpCA1.0] MoCA MAC/PHY SPECIFICATION v1.0, 2006.
[MpCA1.1] MoCA MAC/PHY SPECIFICATION vi.1 EXTENSIONS. 2007.

[[HEE802.3] — IEEE Standard for Infotmation technology— Telecommunications gnd
information exchange between systems<=-Local and metropolitan area networks—Spec|fic
requirements Part 3: Carrier sense-multiple access with collision detection (CSMA/QD)
ac‘Eess method and physical\~ layer specifications [|EEE Std 802.3™-2005.
http://standards.ieee.org/getieee802/802.3.html

[IHEE11] - 802.11-2007 IEEE-Standard for Information Technology—Telecommunications gnd
information exchange between systems—Local and metropolitan area networks— Spec|fic
requirements Part 11¢ Wireless LAN Medium Access Control (MAC) and Physical Layer
(PHY) Specifications.http://shop.ieee.org/ieeestore/Product.aspx?product_ no=SS95708

[DBCP] - IETR.REC 2474, Definition of the Differentiated Services Field (DS Field) in the IHv4
and IPV6 Headers, K. Nichols et al., December 1998.
Aviilable.at) http://www.ietf.org/rfc/rfc247 4 .txt

2 |Service Modeling Definitions

2.1 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

UPnP-QoS often uses XML Fragments as arguments in UPnP actions. The containing UPnP
data type is a string. This places restrictions on a string’s content; it has to represent a well-
fomedvtfragment<{thismctodes—acompteteXXvidocoument):

An XML fragment, in adherence to the UPnP V1.0 architecture [DEVICE], MUST be-escaped
by| using the normal XML rules, [XML] Clause 2.4 Character Data and Markupy bef¢re
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 use ‘@n explicit reference to appropriate
namespaces.

Table 2-1 — Stdate Variables

Variable Name RO @ 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 TrafficDescriptorContaines R String (XML See 2.2.31 n/a n/a
fragment)

A ARG TYPE TrafficDescriptorsPgrinterface R String (XML See 2.2.3 n/a n/a
fragment)

ARG _TYPE TrafficHandle R string See 2.2.4 n/a n/a

ARG _TYPE NumTtafficDescriptors R ui4 See 2.2.5 n/a n/a

ARG _TYPE QosSBeviceCapabilities 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)

Pathlnformation R String (XML See 2.2.8 n/a n/a
fragment)

A ARG TYPE QosDevicelnfo R String (XML See 2.2.9 n/a n/a
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)
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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
fragmnnf)
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 nfa
fragment)
UnekpectedStreamChange R ui4 See 2.2.20 n/a n/a
A ARG TYPE PreemptingTrafficlnfo (0] String (XML See 2.2.21 n/a n/a
fragment)
A_ARG _TYPE ListOfMostRecentUnexpectedStrea | O String (XML See 21222 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
ffagment)
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 NumberOfUnexpectedStreamCha%h (0] ui4 See 2.2.28 n/a n/a
gesRequested
A ARG TYPE NumberOfUnexpectedStreamChan (0] ui4 See 2.2.29 n/a n/a
gesReported
A ARG TYPE NewTrafficLeaseTiine R ui4 See 2.2.30 n/a n/a
a R = Required, O = Optional, X’= Non-standard
b alues listed in this celdmn are required. To specify standard optional values or to delegate assignment of
alues to the vendor\you must reference a specific instance of an appropriate table below.
2.2.2 A_ARG.TYPE_TrafficDescriptor
Thiis requited state variable is defined in the QosManager Service specification; it contalns
QqQS related information for a traffic stream. Refer to [QM] for details of this state variable.
2. 22 ME-SehemaDefinttion

This is a string containing an XML fragment. It contains information describing 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 cDescriptorvl. xsd" which is located at
"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.
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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".

2.7.3.2 Description of fields 1n the TrafficDescriptorsPerInterface siructure

The TrafficDescriptorsPerlnterface is a structure that consists of one or more entsies|of

TdlinterfacePair. TdinterfacePair lists one TrafficDescriptor, followed by the Interfaceld of the

as

Tr

Sociated interface. Here are the details about these two parameters:

pfficDescriptor: This required field describes a Traffic Descriptor associated with

Interface. An Interface can have multiple associated Traffic Descriptor abjects.

Int

2.2

<?
<T
Xxm
Xm
Xm
XS
ht

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

.3.3 Sample argument XML string

kml version="1.0" encoding=""UTF-8"?>
rafficDescriptorsPerinterface
Ins=""http://www._upnp.org:qos:tdpi2/schemas/TrafficDescriptorsPerlInterface.xsd"
Ins:td=""http://www.upnp.org/schemas/TrafficDeScriptorvl.xsd"
Ins:xsi="http://www.w3.0rg/2001/XMLSchema- instance"
j :schemalLocation=""http://www.upnp.org/schemas/TrafficDescriptorsPeriInterface.xsq
kp://www.upnp.org/schemas/qos/TrafficDescriptorsPerinterface-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:Ipv4>192.168.1.50</td: Ipv4>
</td:DestinationAddress>
<td:DestinationPort>23</td:DestinationPort>
<td: IpRrotocol>1</td: IpProtocol>
</td:Traffiucld>
<td:AvailableOrderedTspecList>
<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>

<7td:Tspec>
</td:AvailableOrderedTspecList>
<td:ActiveTspeclndex>300</td:ActiveTspeclndex>
<td:TrafficlmportanceNumber>5</td:TrafficlmportanceNumber>
<td:OptionalPolicyParams>
<td:CpName>Amy"s CP</td:CpName>
</td:OptionalPolicyParams>
</TrafficDescriptor>
<Interfaceld>ethO</Interfaceld>
</TdInterfacePair>

</TrafficDescriptorsPerinterface>

an
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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
accompanying ListOfTrafficDescriptors. Refer to the [QM] document for more details.

2.2.6 A_ARG_TYPE_QosDeviceCapabilities

Thiis required structure contains information describing a device’s QoS capabilities’\ Use| of
this state variable is discouraged for UPnP-QoS v3. For v3 QosDevice Services, lhe
information contained in this state variable can also be found- in he
A JARG _TYPE QosDeviceExtendedState state variable.

2.2.6.1 XML Schema Definition

This is a string containing an XML fragment. It contains information describing the
capabilities of the QosDevice Service. The XML fragment in this argument MUST validate
agpinst the XML schema for QosDeviceCapabilities¥<in the XML namespdce
“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

Inferface: This is a required structure and defined as an XML element. This field descriljes
a hetwork interface on the QosDevice Servicey, An Interface definition is required for edch
interface supported by the device. This infgrmation is provided even if the physical interfgce
is fown at a given time.

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

Inferfaceld: 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.

lanaTechnolodyType: This is an optional integer field. The lanaTechnologyType (IANA uges
the designation IANAIifType) is an integer assigned by IANA for any media type, such a$ a
value of 6(for 802.3 media type or a value of 71 for 802.11 media type The allowed integer
values forthis parameter are specified in [IANA].

aiptaided
or "No"..

Ad GO 0 D d- 3 d ! 3 eld- d-is
for backward compatibility. This field can report only one of two values "Yes"
QosManager:3 ignores the value of this field.

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—ersion="1_0- onr\r\ding—"llTE g

<QpsDeviceCapabilities
xmins="http://www.upnp.org/schemas/QosDeviceCapabilities.xsd"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
Xsj :schemalLocation=""http://www.upnp.org/schemas/QosDeviceCapabilities.xsd
htgp://www.upnp.org/schemas/qos/QosDeviceCapabilities-v2.xsd">
KInterface>
<Interfaceld>ethO</Interfaceld>
<MacAddress>0212abcdefll</MacAddress>
<lanaTechnologyType>6</lanaTechnologyType>
<AdmissionControlSupported>No</AdmissionControlSupported>
<PacketTaggingSupported>Yes</PacketTaggingSupported>
<NativeQos>Prioritized</NativeQos>
<MaxPhyRate>100000000</MaxPhyRate>
</ Interface>
KInterface>
<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>
KInterface>
<Interfaceld>eth2</Interfaceld>
<MacAddress>0212abcdefl13</MacAddress>
<lanaTechnologyType>6</lanaTechnologyType>
<AdmissionControlSupported>No</AdmissionControlSupported>
<PacketTaggingSupported>Yes</PacketTaggingSupported>
<NativeQos>BestEffart</NativeQos>
<MaxPhyRate>5000000<7MaxPhyRate>
</ Interface>
KInterface>
<Interfaceld>examplel</Interfaceld>
<MacAddress>0212abcdefff</MacAddress>
<lanaTechnologyType>12</lanaTechnologyType>
<AdmisswonControlSupported>No</AdmissionControlSupported>
<PacketTlaggingSupported>Yes</PacketTaggingSupported>
<NativeQos>BestEffort</NativeQos>
<MaxPhyRate>5000000</MaxPhyRate>
<\2>
——<ChanneHnrformation>6</channeHnrformation
</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
SetupTrafficQos() or ReleaseTrafficQos(). There may be other reasons a QosDevice Service
changes QossStateld, but when the QosStateld is the same at two instances in time, all
relevant QosDevice Service-staie MUST be the same. Read the theory of operation for more
defails as to how this parameter is used.

Inferface: 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

Inferfaceld: 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. Thig is
optional for interfaces not configured with an IP Address:\However the IP Address|of
opfigured interfaces MUST advertise this value.

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

2.2.7.4 Sample argument XML string

<?xml version="1.0" encoding="UTF-8"?2>
<QpsDeviceState
hnIns="http://www.upnp.org/schemas/QosDeviceState.xsd"
nIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""
51 -schemalLocation=""http://www.upnp.org/schemas/QosDeviceState.xsd
Ltp://www.upnp.org/schemas/qos/QosDeviceState-v2.xsd"">
posStateld>MyStateld001</QosStateld>
| nterface>

<Interfaceld>ethO</Interfaceld>

<IpAddress>

<lpv4>10.10.145.24</1pv4>

</IpAddress>
<InterfaceAvailability>1</InterfaceAvailability>
Y Interface>
<Interface>

<Interfaceld>ethl</Interfaceld>
<InterfaceAvailability>0</InterfaceAvailability>
Y Interface>
| nterface>

<Interfaceld>eth2</Interfaceld>

<IpAddress>

<lpv4>10.10.144.23</1pv4>

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

ANNTXXX

A

A N

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
co[rtaimer for themerface specific fistsof Teachabie 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 megia
defdicated to an interface (such as Ethernet) there will be a LinkReachableMats definition ffor
each physical interface. For a device with a shared media (such as 802,11) there will bg¢ a
LinkReachableMacs definition for each device pair where communication is supported by the
deyice.

2.2.8.4 Description of fields in LinkReachableMacs structure

Lipkld: This is a required field. Its value is of type strixt@’and contains the Interfaceld |as
defined in clause 2.2.6.2. Note: this field was named Linkld in v2 although this field actuglly
coptains the Interfaceld; this name MUST be retained for backward compatibility,

Bridgeld: This is an optional field. It is «ofs type string. Interfaces (links) that are
interconnected (bridged) within the devicecat'L2 are identified with the same value for

Bridgeld.

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

RdachableMac: This is an optional structure. It MUST be provided when MAC addresses &re
supported by the technology:-It provides the MAC address(es) of end point devices that qre
redachable through the link) if any. The device MUST list all MAC address that it currently
knpws for the link.

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

AdtuallLinkld:™ This is an optional field. It is of type siring. It contains the Linkld as defined
in clause'2:2.23.2.

2.2:8%5" 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>


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

— 14 — 29341-17-10 © ISO/IEC:2011(E)

<QosSegment1d>174A98172392717512321</QosSegmentld>
<ActualLinkld>c8d7aa92c12897</ActualLinkld>
</v3>
</v2>
</LinkReachableMacs>
</DeviceReachableMacs>

2.2.9 A_ARG_TYPE_QosDevicelnfo

A ARG _TYPE QosDevicelnfo is a structure that is returned to provide information
concerning the specified traffic stream.

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 XML® namespdce
" hﬁ tp://www. upnp. or g/ schemas/ QosDevicelnfo. xsd” which is* located [at
tp://www. 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 theNFraffic Descriptor for which
QgsDevice Service information is being returned.

SqurcePort: This is an optional integer field. It contains the source port of the speciffed
trafffic stream.

DdstinationPort: This is an optional integerfield. It contains the destination port of the
spgcified traffic stream.

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

SgurceAddress: This is an optional field. It contains the source address of the specifled
trafffic stream.

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

2.2.9.3 Sample.argument XML string

<?xml version="1.0" encoding="UTF-8"7?>

<QpsDevicelnfo xsi:schemaLocation="http://www.upnp.org/schemas/QosDevicelnfo.xsd
QogDeviecelnfo-v3.xsd" xmlns="http://www.upnp.org/schemas/QosDevicelnfo.xsd"
xmins:{xsi="http://www.w3.0rg/2001/XMLSchema-instance'>
<TrafficHandle>TH1b4-a222-08002b34c0037¥921234-723c-11b4</TrafficHandle>
<SaurcePort>554</SourcePort>

<DestinationPort>8572</DestinationPort>

<lIpProtocol>17</IpProtocol>

</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


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

29341-17-10 © ISO/IEC:2011(E) — 15 —

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.

2.2.12.1 XML Schema Definition

This is a siring containing an XML fragment. The XML fragment in this argument MUST
validate against the XML schema for RotameterInformation in the XML namespdgce
“http://www.upnp.org/schemas/RotameteriInformation.xsd” which is lpcated|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.

Limpkld: This is a required field. Its value is of type string andscontains the Interfaceld |as
defined in clause 2.2.6.2. Note: this field was named Linkld in\v¥2 although this field actuglly
coptains the Interfaceld; this name MUST be retained for backward compatibility. It MUST [be
unjque within the QosDevice Service.

QdsSegmentld: 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.
Rdfer to description of QosSegmentld field in the.clause 2.2.23.2 below for more details.

MacAddress: This is an optional fieldo~it MUST be provided when supported by the

¢hnology. It provides the MAC address of the interface for an end point QosDevice Servige.
Thiis is optional because not all interfates are configured with a MAC Address. MacAddrgss
may not be applicable to devices such as individual ports on switches.

Brjdgeld: This is an optienal 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

RdtameterObserxation: This is a repeating field. Each instance contains information
depcribing a single‘rotameter observation. This field is defined in clause 2.2.12.3

2.2.12.3 Description of fields in the RotameterObservation structure

RdtameterObservation structure contains the following elements that describe a Rotameter
ORsetvation

Rotameterindex: This is an integer index that is incremented and is unique 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%

Vv

‘ ‘ Tim
MonitorResolutionPeriod MonitorResolutionPeriod

R
Rd
Ca

If |t is the same address as the MacAddress field on the reporting ,JosDevice Service, th

the
Se¢

If

Figure 2-1 — Relationship between ROPeriod and MonitorResolutionPeriod

Addr: This is the MAC address of an interface on a QosDevice Service at which
tameter information is provided in the report. This parameter can behconfigured by
ntrol Point.

Rotameter Observation is for all traffic to/from that interfaCe,on a reporting QosDev
rvice identified by the ROAddr field.

he address is different than the MacAddress field 6n ‘the reporting QosDevice Servi
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theén the Rotameter Observation is for all traffic between the interface identified by the
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TrafficimportanceNumber 0 of strictly prioritized flows in the Observation period.

Addr field on another device (which may not beaQosDevice Service) and the interface
eporting QosDevice Service identified by the MacAddress field.

hnology identified by the QosSegmenttd? For example, this will be set to all zeros by
sDevice Service on a Layer2 scheduler of a QoS Segment when reporting diagnos
prmation for the entire QoS Segment:

rameterized) measured in the Observation period (ROPeriod).

Bits0: (Optional):; ‘This integer field represents number of bits interpreted

R

Bitsl: (Optional): This integer field represents number of bits interpreted
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hfficlmportanceNumber 1 of strictly prioritized flows in the Observation period.
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Bits2:  (Optional): This integer field represents number of bits interpreted

TrffficlmportanceNumber 2 of strictly prioritized flows in the Observation period.
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Bits: integer field is a totakonumber of bits of all streams (best effort, prioritized gnd

as

as
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ROBits3: (Optional): This integer field represents number of bits interpreted
TrafficlmportanceNumber 3 of strictly prioritized flows in the Observation period.

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

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

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

as

as

as

as
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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,
and ROBIts7 respectively should be implemented for each attached device. If the QosDevice
Service is unable to manage separate counters for each priority queue (per attached device),
implementing a single counter (ROBILS) per attached device IS a reasonable COmpPromise,

To| further this example, ROPeriod and MonitorResolutionPeriod are both set to 1 second gnd
there is only a single WLAN STA attached to the WLAN AP. If the AP supports(per-priofity
copnters and the attached STA sends two bursts of traffic as follows: One at 1“Mbps fof 1
serond with no priority (i.e., best-effort), followed by another at 6 Mbps for 1 second wlith
video priority (equal to 5). Then the counters for two requested observations-would contain

Ofservation #1: ROBits (1000000), and ROBItsO (1000000). If only-a single counter pgr-
deyice is possible for this AP, the single counter would contain: ROBItS (1000000).

ORservation #2: ROBIits (6000000), and ROBiIts5 (6000000)\\If only a single counter pgr-
deyice is possible for this AP, the single counter would confain: ROBits (6000000).

If lonly a single observation was requested, thes/most recent would be returned, ile.,
ORservation #2 above. If an observation was requested after 1.5 seconds, i.e., betwgen
obgervation 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
payameterized streams measured in the Observation period (ROPeriod).

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

o))

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

o

ROPerStreamObservation: This is an optional field. Each instance of this repeating fig¢
coptains information about a specific stream. This field is defined in more details in Clayse
2.2.12.4

2.2.12.4 \Description of fields in the ROPerStreamObservation structure

ROPerStreamObservation structure contains the following elements that describe| a
Rdtameter Qhservations 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.

caivad: (Ontianal) Thic o tha total Ay of Hnanlntc vranaivad o a
cerv et (o Pt oo T o TS tHe—totor— oo T O pa ket — e ctrv Eo—0o

St asmbacl et

o
T o CIcCTtoT

pafameterized traffic stream identified by a Layer2Streamld in the ObservationPeriod.

StfeamPacketsDropped: (Optional) This is the total number of dropped packets of a
pafameterized 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-jnterfaces that are pot
cufrently making Rotameter Observations.

(oya)
paJipn

112233aabb03

Wireless network
(WLO0)

1:L2233aabb02
L1

PC.host

Figure 2-2 — PC with Two Network Interfaces

Exfample Network Rotameter Observation on a PC with two interfaces

<?xml version="1.0" encoding="UTF-8"?>
<Rptameteklnformation
Xsf:schemaLocation=""http://www.upnp.org/schemas/Rotameter Information.xsd
Rotameter Information-v3-20071209.xsd"
xmihs="http://www.upnp.org/schemas/Rotameter Information.xsd"
Xm - = - W.Ws.0rgs2Z0U1L7 AMLSCHENa- instance >
<LinkReachableMacs>
<Linkld>ethO</Linkld>
<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.

112233aabb05 112233aabb06

1122333abc02 ) | 53550601

Media
Client

112233aabb07 112233aabb02[ =D

Figure 2-3 — Example‘of a PC connected to an active network

<?xml version="1.0" encoding='UTF-8"?>
<RptameteriInformation
Xsj :schemalLocation=""http<//www.upnp.org/schemas/Rotameter Information.xsd
Rotameter Information-v3-20071209.xsd"
xmins=""http://www.upnp.org/schemas/Rotameter Information.xsd"
xmins:xsi="http://wwi. w3.0rg/2001/XMLSchema-instance">
<LinkReachableMacs>
<Linkld>ethO</Linkld>
<v3>
<QosSegmentld>157A9172877A91C2DE</QosSegmentld>
<MaCAddress>112233aabb03</MacAddress>
</v3>
<RotameterObservation>
<RotameterIndex>0</Rotameter Index>
<ROAddr>0077c7l1lad7la</ROAddr>
<ROBTtsSO<7ROBTts>
<ROBits0>0</ROBits0>
<ROBits1>0</ROBits1>
<ROBits2>0</ROBits2>
<ROBits3>0</ROBits3>
<ROBits4>0</ROBits4>
<ROBits5>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>



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

— 20 — 29341-17-10 © ISO/IEC:2011(E)

</ROParameterizedPacketsDropped>

<ROPerStreaminformation>
<TrafficHandle>TH-782771240-777273</TrafficHandle>
<Layer2Streamld>

000000000000000000000000000000000000000000000000000000000382d2al

</Layer2Streamld>
<StreamBitsTransmitted>0</StreamBitsTransmitted>
<StreamPacketsTransmitted>0</StreamPacketsTransmitted>
<StreamBitsReceived>0</StreamBitsReceived>
<StreamPacketsReceived>0</StreamPacketsReceived>
<StreamPacketsDropped>0</StreamPacketsDropped>
</ROPerStreamlnformation>
</v3>

</

2.3

Th
co
the
wh

2.2

</RotameterObservation>
</LinkReachableMacs>
Rotameter Information>

.13 A_ARG_TYPE_ConfRotameterObservations

hfiguration parameters include time period over which the rotameter_agbservation is ma
MAC address of the device where the observation is made, specific traffic stream
ich the observation is requested, etc.

.13.1 XML Schema Definition

is structure is used to configure how Rotameter observations are made. Some of the

e,
for

This is a string containing an XML fragment. It containsZinformation specifying Rotameter
copfiguration. The XML fragment in this argument MUST-validate against the XML schema ffor
ConfRotameterObservations in the XML namespgce
“http://www.upnp.org/schemas/ConfRotameterObservations.xsd” which is
logated 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 clayse
2.2.12.3 above.

MgnitorResolutionPeriod: . (This is a mandatory field. Refer to the description |of
ManitorResolutionPeriod field in clause 2.2.12.3 above.

PdrStreamConfiguration: This optional structure contains information regarding rotameter
obgervation configuration for each stream.

2.2.13.3 Deseription of fields in PerStreamConfiguration structure

ROAddr= This is an optional field. Refer to description of ROAddr field in clause 2.2.12.3
abpvé.

If value of all zeros is provided, the device reports information about the traffic for the entire
QoS Segment identified by QosSegmentld. If non-zero value is provided, the device reports
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
2.2.17.7.

2.2.13.4 Sample argument XML string

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

<CpnfRotameterObservations
Xsf:schemaLocation=""http://www.upnp.org/schemas/ConfRotameterObservations (xsd
CopfRotameterObservations-v3-20071209 .xsd""
xmins=""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>
000000000000000000000000000000000000000000000000000000000382d2a1
</Layer2Streamld>
</PerStreamConfiguration>
</v3>
</v2>

</ConfRotameterObservations>

2.2.14 MostRecentStreamAction

MgstRecentStreamAction is a structure that contains counters to indicate changes resulting
from v2 QosDevice Service -<raffic stream actions, e.g., SetupTrafficQos() nd
RdleaseTrafficQos(). 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 stregm.
Thiis event can be useful for diagnostic purposes, e.g. identifying which source device starfed
or|stopped a QoS-enabled traffic stream that may be contending with an ongoing stregm.
Further queries may-be done to gain relevant information about the stream, such as querying
GdtQosState() of ;the GetRotameterinformation(), or examine the TrafficDescriptor that
identifies traffictstream and policy information. This information could be displayed to an gnd
user interestedsin diagnosing a streaming problem.

2.2.144A XML Schema Definition

This\iS a string containing an XML fragment. The XML fragment in this argument MUST
validate against the XML schema for MostRecentStreamAction in the XML namespace
"http://ww. upnp. or g/ schemas/ Most Recent St r eamAct i on. xsd” which is located
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 represent

the

2.3

A

maximum number of observations that the device is capable of providing.

.16 A_ARG_TYPE_Resource

ng

ARG _TYPE Resource is a required state variable. It identifies and describes the target

res
ud

ource in the QosDevice Service of a ReleaseAdmittedQos(), AdmitTrafficQos()
dateAdmittedQos() action.

2.3

Th
va
"y

Ilh1

2.2

The A_ ARG _TYPE Resource structure MUST contain one of the following structures:

D¢

.16.1 XML Schema Definition

is is a string containing an XML fragment. The XML fragment in this argument MU
idate against the XML schema for Resourc® in the XML namespd
n: schemas- upnp-org: qos: Resource" which is located
tp://www. upnp. or g/ schemas/ qos/ Resour c€- v3. xsd".

.16.2 Description of fields in A_ ARG TYPE “Resource structure

viceResource: This structure identifies a resource on the device.

Ndg

de

2.3

D¢

vice.

.16.3 Description of fields in DeviceResource structure

viceResourceld:~This required field is of type string and MUST be one of

D¢
va

2.3

Th

viceResourceld field values provided in the A_ ARG TYPE QosDeviceExtendedState st
riable.

.16.4 Description of fields in NetworkResource structure

or

ce
at

tworkResource: This structurejidentifies and describes a specific network resource on the

he
te

e follewing fields identify the specific network resource which may be an interface or a Iirluk:

Int

erfaceld: 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 boolean value = “1” if there is a
QosDevice:3 Service upstream (towards the source of the stream) within the same QoS
Selgment 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 Resourcée+v3.xsd"

xmfns=""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 JARG _TYPE AdmitTrafficQosExtendedResult is{ @ required state variable. This state
vafiable contains information about the status of{a requested traffic stream. If admission| of
the traffic stream fails, this state variable proyides information regarding the cause.

2.2.17.1 XML Schema Definition

This is a string containing an XMLZfragment. The XML fragment in this argument MUST
validate against the XML schema' for Adm t Tr af f i cQosExt endedResult in the XML
namespace "ur n: schemas- upap-or g: qos: Adm t Tr af fi cQosExt endedResul t" whjch
is located at
"n{tp://www. upnp. or gitschemas/ qos/ Admi t Tr af f i cQosExt endedResul t - v3. xsdf".

2.2.17.2 Description.of fields in A_ ARG TYPE AdmitTrafficQosExtendedResult
stjucture

The A_ARG _$YPE AdmitTrafficQosExtendedResult structure returns the admission state
information.{or the network or device resources. In the case of admission success, |an
indication.ef' whether the QosDevice Service invoked the underlying Admission Mechanisn] is
provided:In the case of admission failure, this structure returns the reason(s) for the failufe.
ThTe & ARG_TYPE AdmitTrafficQosExtendedResult structure consists of the following fiel<{s:

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
field is a required field; it MAY appear more than once. There are two types of reasons:
“standard” and “non-standard”:

Lig

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

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

tOfLayer2Streamlds: This optional structure contains one or more tuples \identifying the

st
mg

Qd

Al

eams that may be blocking the stream whose admission has failed on this-QoS Segment, It
y or may not be possible for the QosDevice Service to include all Layer2Streamlds on this
S Segment. It is defined in clause 2.2.17.7.

ocatedResources: This is an optional field that indicates the-resources that have bgen

res
2.7

2.2

Th
tha

M3

.17.4 Description of fields in the AllocatedResout¢es structure

erved for a successful admit or update request. The format of this field is defined in clayse
17.4.

e AllocatedResources is a structure that contains/information that indicates the resourdes
it have been allocated for a successful admit:orupdate request.

xCommittedDelay: This optional field.is of type ui4. This is the maximum of the QppS

Se¢
[Q

M4

gment Delay that this QosDevice haS.committed to provide on this QoS Segment. See
D _Add] for technology-specific details:

xCommittedJitter: This optidnal field is of type ui4. This is the maximum of the QppS

Se
[Q

gment Jitter that this QosDevice has committed to provide on this QoS Segment. Jee
D Add] for technology-spegific details.

Table 2-2 — Reason Codes For AdmissionStatusNet

ReasonCode Reason Description

Description

0 Success Traffic stream was admitted as requested.

1 Registered This QosDevice Service has determined that another QasDevice

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
field; it MAY appear more than once. There are two types of reasons: “standard” and “non-
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. Nonsstandard
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 resources,
resources

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

ListOfLayer2Streamlds: This optional structure contains one or more tuples identifying t{he
admitted streams that may be blocking the stream whose admission has failed on this Devjce
Rgsource (no prioritized streams will bejincluded since they cannot possibly be blocking)| It
is fefined in clause 2.2.17.6.

2.2.17.6 Description of fields in.the ListOfLayer2Streamlds structure

NumberOfLayer2StreamldsiThis is a required unsigned integer field. Its value is the
number of entries in ListQflayer2Streamlds.

Lalyer2Stream: Thistwis an optional repeating structure (clause 2.2.17.7), each instar|ce
identifying a partieular stream on the device. The number of Layer2Stream structures present
MUWST equal NumberOfLayer2Streamlds.

2.2.17.7 Description of fields in the Layer2Stream structure

Lalyer2Streamld: This is a required field of type string. It consists of 64 characters whjch
prti)vide an L2 Stream ID that uniquely identifies a particular stream to all QosDevice Serviges
on the QoS Segment. The interpretation of this field iIs 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'>

</

2.2

<TrafficHandle>TH01234567</TrafficHandle>
<AdmissionStatusNet>
<Reason>000</Reason>
<Al locatedResources>
<MaxCommi tedDe lay>2000</MaxCommittedDelay>
<MaxCommittedJitter>500</MaxCommittedJitter>
</AllocatedResources>

X7 AUMISSTONSTatuSNET
dmitTrafficQosExtendedResult>

.18 A_ARG_TYPE_ListOfAdmittedTraffic

Thiis is a required state variable. It contains the list of admitted traffic streams&.and associated
resources known to this QosDevice Service.

2.2.18.1 XML Schema Definition

Thiis is a string containing an XML fragment. It contains infofmation describing the traffic
admitted on this QosDevice Service. The XML fragment in\this argument MUST validate
agpinst the XML schema for ListOfAdm ttedTraffiic in the XML namespdce
"urn: schemas- upnp-org: qos: Li st Of Adnmi ttedTr af fN'c” which is located |[at
"h{tp://ww. upnp. org/ schemas/ qos/ Li st Of Adm(bt edTraffic-v3. xsd".

2.2.18.2 Description of fields in the ListOfAdmjttédTraffic structure

Thie 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 instances in the list.

Ad

mittedTrafficltem: This istan optional structure. There MUST be one instance of t

st
pré

2.3

ucture for each stream“\on the device. The number of AdmittedTrafficltem structu
psent MUST equal NumberOfAdmittedTrafficltems.

.18.3 Description of fields in the AdmittedTrafficltem structure

nis
es

Edch AdmittedTrafficltem lists one TrafficDescriptor, followed by several elements providing

inf
se

Tr

prmation-apout the stream: The scope of the TrafficDescriptors can range from a spec
of Traffic Descriptors to every Traffic Descriptor registered on the device.

fic

pfficDescriptor: This required field contains a TrafficDescriptor currently active on 1he

QOSDEVICE 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

Ad

mittedTrafficltem.

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

Ad

mittedTrafficltem.
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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

fie

Id 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

att

ached 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. If

présent, this field contains the Linkld associated with this AdmittedTrafficltem.

Lal

er2Streamld: This is an optional field; it is defined in clause 2.2.17.7. If present; this fi

co

Ad

ntains the Layer2Streamld associated with this AdmittedTrafficltem.

missionStatusNet: This optional structure contains information about“the admiss

St4

2.3

D¢

tus associated with this AdmittedTrafficltem. See clause 2.2.17.3.

.18.3.2 Description of the fields in DeviceResource structure

viceResourceld: This is an optional field of type string; its_format is defined in cla

2.3
Ad

.16.3. If present, this field contains the DeviceReSourceld associated with t
mittedTrafficltem.

Ad

missionStatusDev: This optional structure contains information about the admiss

Sts

2.3

<?
<L
or
up
Xm
Xm
or

11

tus associated with this AdmittedTrafficltem. Seg ¢lause 2.2.17.5.

.18.4 Sample argument XML string

kml version=""1.0" encoding=""UTF=8%?>
j stOfAdmittedTraffic xsi:schemakocation="urn:schemas-upnp-
j:qos:ListOfAdmittedTraffic AListOfAdmittedTraffic-v3.xsd" xmlns="urn:schemas-
hp-org:qos:ListOfAdmittedTraffic"
Ins:td=""http://www._upnp.erg/schemas/TrafficDescriptorvl.xsd"
Ins:xsi="http://www.w3%0rg/2001/XMLSchema-instance’™ xmlns:at=""urn:schemas-upnp-
J:qos:AdmitTrafficQosExtendedResult'>
<NumberOfAdmittedTrafficltems>1</NumberOfAdmittedTrafficltems>
<AdmittedTrafficltem>
<TrafficDescrjiptor>
<td:TrafficHandle>TH1b4-a222-08002b34c00371921234-723c-
p4</td:TrafficHandle>
<td:Trafficld>
<SourceAddress>
<lpv4>192.168.1.1</Ipv4>
</SourceAddress>
<SourcePort>554</SourcePort>

=
o

on

se
his

on

<DestinationAddress>

<Tpv4>192.168.1.3</Tpv4>
</DestinationAddress>
<DestinationPort>7572</DestinationPort>
<lIpProtocol>17</lIpProtocol>
<v2Trafficld>
<v3Trafficld>
<SourceUuid>2facl1234-31Ff8-11b4-a222-08002b34c003</Sourceluid>
<DestinationUuid>7¥921234-723c-11b4-a222-

2fac2b34c003</DestinationUuid>

</v3Trafficld>
</Vv2Trafficld>
</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>AV</TrafficClass>
<v2TrafficSpecification>
<v3TrafficSpecification>
<RequestedQosType>2</RequestedQosType>
<DataRate>15000000</DataRate>
<PeakDataRate>20000000</PeakDataRate>
<E2EMaxDelayHigh>10000</E2EMaxDe layHigh>
<E2EMaxDelayLow>1000</E2EMaxDe layLow>
<E2EMaxJitter>100</E2EMaxJitter>
<ServiceType>1l</ServiceType>
</v3TrafficSpecification>
</v2TrafficSpecification>
</td:Tspec>
</td:AvailableOrderedTspecList>
<ActiveTspeclndex>1</ActiveTspeclndex>
<TrafficlmportanceNumber>5</TrafficlmportanceNumber>
<MediaServerConnectionld>8973247048732</MediaServerConnectionldx
<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</€pName>
</OptionalPolicyParams>
</TrafficDescriptor>
<NetworkResource>
<Interfaceld>ethO</Intex¥faceld>
<QosSegment1d>006957C7AEFS8E2AOD</QosSegmentld>
<Layer2Streamld>
00p000000000000000000000000G00000000000000000000000000000382d2al
</Layer2Streamld>
<AdmissionStatusNet>
<at:Reason>000</at:Reason>
</AdmissionStatusNet>
</NetworkResaurce>
</AdmittedTrafficltem>
</ListOfAdmittedTraffic>

2.2.19 A ARG_TYPE_PreferredQph

This is_an optional state variable. It contains information pertaining to a QosPolicyHolder
Service that is either preferred or a candidate for preference. For information [on
QOSPoICYHOIder Services and their preference see (QPHT:

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:schemalLocation=""urn:schemas-upnp-org:qos:PreferredQph
PreferredQph-v3.xsd" xmlns="urn:schemas-upnp-org:qos:PreferredQph"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance'>

<P rnfnrrndﬂnh Ld>

2F

</

2.3

un

hc1234- 31f8 11b4 a222-08002b34c003:urn:upnp-org:serviceld:QosPolicyHolder-3a
</PreferredQphld>

<QphPreferenceCount>7</QphPreferenceCount>

PreferredQph>

.20 UnexpectedStreamChange

expectedStreamChange is an optional unsigned integer which is jrcremented by one for

ea
va
GH

ch change to a stream’s reservation that is detected by the QosDg&vice Service. This state
riable  MUST be evented if implemented. It MUST (be implemented if the
tUnexpectedStreamChanges() action is implemented.

EX|

amples of unexpected stream changes are: a traffic’'stream has changed because| of

préemption of the stream by a QosManager (released or:‘downgraded to use fewer resources)

or
Th
im
2.7

Th
pr

2.9
Th
thi
sc

or
"ht

2.3

R¢g

thi invocation of UpdateAdmittedQos() or ReleaseAdmittedQos() action as a result|of

because of some spontaneous L2 occurrence (release, downgrade, upgrade or failure).
e details of how the QosDevice Service handlés*and L2 detects these occurences are
blementation-specific.

.21 A_ARG_TYPE_PreemptingTrafficlpfo

s is a required state variable. This state variable identifies the traffic stream that cauded

emption (as indicated by ReleaseCausedByPreemption having a value = “1").

.21.1 XML Schema Definition

is is a string containing-an XML fragment. It identifies the stream (if any) which preempted
5 traffic stream. The XML fragment in this argument MUST validate against the XML
nema for PreemptingTrafficlnfo in the XML namespace "urn:schemas-upnjp-
g: qos: Preenpti ngTrafficl nfo" which is located at
tp://www.upnp. or g/ schemas/ gos/ Preenpti ngTrafficlnfo-v3.xsd".

.21.2_"Description of fields in the PreemptingTrafficinfo structure

us

leaseCausedByPreemption: This is a requwed field of type boolean. A value of “17 is
ad

hovif tha valanacn (Ar Aavinaradal tc naniend hvy nranmntian Atharanen oA valiin AFf “n" in Ho

AY
c Tt e erCa St (O G oWwW g Gt s tauSt o0y preCmpt o O e st v ara o1 S—ootT

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-a222-08002b34c00371921234-723c-
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-
2fpac2b34c003</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</E2EMaxDetayHigh>
<E2EMaxDe layLow>1000</E2EMaxbelayLow>
<E2EMaxJitter>100</E2EMaxJitter>
<ServiceType>1</ServiceType>
</v3TrafficSpecification>
</v2TrafficSpecification>
</td:Tspec>
</td:AvailableOrderedTspecList>
<ActiveTspeclndex>1</ActiveTspeclndex>
<TrafficlmportanceNumber>5<#JrafficlmportanceNumber>
<MediaServerConnectionld>8973247048732</MediaServerConnectionld>
<MediaRendererConnectionlbd>7492</MediaRendererConnectionld>
<TrafficLeaseTime>10000</TrafficLeaseTime>
<v2>
<PolicyHolderld>
2facl1234-31¥8-11b4-a222-08002b34c003:urn:upnp-
org:serviceld:QosPoliicyHolder-3a
</PolicyHelderld>
<v3>
<Criktical>0</Critical>
<PolicyHolderConsultedld>
2fac1234-311f8-11b4-a222-08002b34c003:urn:upnp-
org:serviceld:QosPolicyHolder-3a
</PolicyHolderConsultedld>
<PolicyHolderConsultedType>3</PolicyHolderConsultedType>
</v3>
</\2>
<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
stqucture

LidtOfMostRecentUnexpectedStreamChanges is an optional structure. It contains (zero|or
mqre 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 fhe
list.

NymberOfRecentUnexpectedStreamChanges: This is a required intéger variable whjch
specifies how many instances (zero or more) of UnexpectedStreamChange are present in fhe
lisy.

UrlexpectedStreamChange: This structure contains infortnation 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 UnexpectedStreamChange structure

UrlexpectedStreamChange is a structure that centains 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 UnéxpectedStreamChange present MUST eqpal
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.

AffectingStreamTrafficDesctiptor: This is an optional field. It contains the traffic descripfor
of |the preempting stream;.if’the change was caused by a UPnP action. Otherwise, this
structure should not be included.

StfeamReleased: This is a required field. It contains a pboolean value which = “1" if the
affected stream wags released and “0” if the affected stream was updated but not released.

UnexpectedStreamChangelndex: This is a required field that indicates the value of the
UrlexpectedStreamChange state variable at the time this particular stream change occurré¢d.
UrlexpéctedStreamChange is incremented prior to populating this field.

2.2.2Z 4 Sample argument XML string

<?xml version="1.0" encoding="UTF-8"?>
<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>
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</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>7¥921234-723c-11b4-a732-
2fac2b34c003</DestinationUuid>
</v3Trafficld>
</v2Trafficld>
</td:Trafficld>
<td:AvailableOrderedTspecList>
<td:Tspec>
<td:Tspeclndex>1</td:Tspeclndex>

<AyTransportUri>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 l ayLlow>
<E2EMaxJitter>100</E2EMaxJitter>
<ServiceType>1l</ServiceType>
</v3TrafficSpecification>
</v2TrafficSpecification>
</td:Tspec>
</td:AvailableOrderedTspecList>
<ActiveTspeclndex>1</ActiveTspeclndex>
<TrafficlmportanceNumber>5</TrafficlmportanceNumber>
<MediaServerConnectionld>8973247048732</MediaServerConnectionld>
<MediaRendererConnectionld>7492</MediaRendererConnectionld>
<TrafficLeaseTime>10000</TrafficLeaseTime>
<v2>
<PolicyHolderld>2fac1234-31f8-11b4-a222-08002b34c003:urn:upnp-
org:serviceld:QosPolicyHolder<3a</PolicyHolderld>
<v3>
<Critical>0z/Critical>
<PolicyHolderConsultedld>2fac1234-31f8-11b4-a222-
08P02b34c003:urn:upnp-org:serviceld:QosPolicyHolder-3a</PolicyHolderConsultedld>
<Pol ieyHolderConsultedType>3</PolicyHolderConsultedType>
</v3>
</v2>
<OptionadPolicyParams>
<UserName>jpaine</UserName>
<CpName>HomeQosPol icyHolder</CpName>
&/0OptionalPolicyParams>
<fAffectedStreamTrafficDescriptor>
<AffectingStreamTrafficDescriptor>
<td:TrafficHandle>TH1b4-a222-0037f908002b34c21234-723c-
bd</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>

1

=
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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>
<v3TrafficSpecification>
<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</MediaServerConnectionld>
<MediaRendererConnectionld>7492</MediaRendererConnecitionld>
<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-
08P02b34c003:urn:upnp-org:serviceld:QosPolicyHodder-3a</PolicyHolderConsultedld>
<PolicyHolderConsultedType>3</PolicyHolderConsultedType>
</Vv3>
</v2>
<OptionalPolicyParams>
<UserName>jpaine</UserNane>
<CpName>HomeQosPol icyHokder</CpName>
</OptionalPolicyParams>
</AffectingStreamTrafficDescriptor>
<StreamReleased>1</StreamReleased>
<UnexpectedStreamChange Index>1</UnexpectedStreamChange lndex>
</UnexpectedStreamChange>
</ListOfMostRecentUnexpectedStreamChanges>

2.2.23 A_ARG_TYRPE:QosDeviceExtendedState

The A ARG _TYRE QosDeviceExtendedState structure contains the state informatjon
depcribing thex@osDevice Service at the time the GetQosExtendedState action is invoked.
As| the hame implies, this  state variable is an extension of the
A ARG _TYPE QosDeviceState state variable.

2.2.2371 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 detect
ex|stence of an inactive interface. In this case, the Interface container for the ,inactlve
rface will be absent—even if it has existed in the past. However, there will always be| at
legst one available interface otherwise this QosDevice Service would not be accessible.

Li
If

k: This is an optional container. It contains properties that are specific to"a particular lipk.
resent, this container MUST be instantiated within an Interface containenr

Thie properties defined by the QosDeviceExtendedState state variable’ are identified belqw.

Table 2-4 specifies the container in which each property may appé€ay. If a property appearg in
mqre than one container for a QosDevice Service, the prapérty 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 MaxPhyRatelinthe link container is specific [for
that link, but the value in the Interface container holds for the entire Interface and could |be
different.
Table 2-4 — Containers In Whichi A Parameter Can Appear
Name Device Interface Link

DpviceResourceld Yes No No

A@mitCntriDev Yes NO No

Interfaceld No Yes No

lagnaTechnologyType No Yes No

InterfaceAvailability NoO Yes No

NptiveQos No Yes No

AgimitCntrINet No Yes No

PfacketTaggingSupported No Yes No

QpsSegmentld No Yes No

QpsSegmentName No Yes No

Lipkld No No Yes

PeerkinkMacAdd No No Yes

IpAddress No Yes Yes

MacAddress No Yes Yes

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].

InferfaceAvailability: 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 lvalue| of
“1’| indicates the interface is available which may include being in power-save pnode. (Elg.,
th] wireless station (STA) in power-save mode while associated with an Acces$ Point (AP)

AdmitCntrIiNet: This is an optional field of type boolean. If InterfaceAwailability field fof a
nefwork interface is equal to “1”, this field MUST be present. If the netwark 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 AdmitCntrNet field is equal to “1”, tHen
the NativeQos field MUST contain one of the following values: “Prioritized”, “BestEffoft”,
“Scheduled”, “BothPrioritizedAndScheduled”. If AdmitCntrlNet field is equal to “0", then the
NdtiveQos field MUST contain one of the following values: “Prioritized”, “BestEffort”.

PacketTaggingSupported: This is a fequired field of  type boolean.
PacketTaggingSupported field indicates whether. the device is capable of tagging L2 priorit|es
on|the outgoing interface. Field values are “1%=_Supported and “0” = NotSupported

QasSegmentld: This is a mandatory field-that uniquely identifies a network segment. Thiq is
a |string that is used by the QosMahager to determine the QosSegment to which the
QgsDevice Services is attached. It\is"used to identify multiple QoS Segments in the UPnP-
QqgS network. Refer to document(QD_Add] for details on the formation of the QosSegment|d.

Thie requirements for a QosSegmentld are that it MUST be unique (within the network)—ile.,
nof 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
[QP_Add] . New(technologies will require the definition of analogous formats to guaranfee
that each QosDevice Service on a given QosSegment can independently compute the same
QgsSegmentldithat is unique for the segment.

the MAC address of the AP in an 802 11 network and the NID (Network ID) in a HomePIug
AV network.

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. If the interface is
configured with an IP Address it MUST advertise this value.

dcAddress: This is an optional field. It specifies the MAC Address of the interface("Thig is
optional because not all interfaces are configured with a MAC Address. If the interface| is
copfigured 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 interfacq is
active this value indicates the maximum operating PHY rate, this is dependent on the dev|ce
that it is connected to (e.g., for an Ethernet interface that supports 10010 Mbps connected to
a gwitch that supports 10Mbps, the value returned is 10 Mbps)

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

ListOfProtoTspecs: This optional structure is+a/ list of ProtoTspecs reported by the
QgsDevice Service. Each element on the list is a ProtoTspec variable as defined in clayse
2.2.23.4.

2.2.23.3 Description of fields in the ListOfProtoTspecs structure

NUmProtoTspecs: This field is anursigned integer containing the number of ProtoTspdgcs
reported by the QosDevice Service.

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

2.2.23.4 ProtoTspec

Thiis is a required field that contains a prototypical TSPEC identifying parameter values that
cap be supported.by the QosDevice Service based on TrafficDescriptor provided as input gnd
the L2 Technology. 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.

PratoTspec is a string containing an XMI fragment The XMI fragment in this argumeént
MUST validate against the XML schema for ProtoTspec in the XML namespace
"urn: schemas-upnp-org: qos: Prot oTspec" which is located 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 is
"Miandatory", "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 {he
parameter.

PdrameterMaxValue: This is an optional field which specifies the maximum value of the
parameter. If it contains the same value as ParameterMinValue then theyparameter can hgve
onjy one value.

DdfaultValue: This is an optional field. It contains the default\value that will be used for this
pafameter if the parameter is not specified in the TSPEC in(the TrafficDescriptor provide [by
the QosManager.

2.2.23.6 Sample argument XML string

<»ml version="1.0" encoding="UTF-8"?>
<Qg¢sDeviceExtendedState xsi:schemalLocation=""urn:schemas-upnp-org:qos:QosDeviceExtendedState
QogDeviceExtendedState-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>1</InterfaceAvailability>
<IpAddress>
<lpv4>192.168.1.1</pv4>
</IpAddress>
<MacAddress>123400000054</MacAddress>
<Link>
<Linkld>LK7727501234</Linkld>
<PeerLinkMacAdd>12340c8d0054</PeerLinkMacAdd>
<MaxPhyRate>3000000</MaxPhyRate>
<ListOQfProtoTspecs>
<NumberOfProtoTspecs>1</NumberOfProtoTspecs>
<RrotoTspec>
<pt:Tspeclndex>1</pt:Tspeclndex>
<pt:NumberOfParameters>1</pt:NumberOfParameters>
<pt:Parameter>
<pt:ParameterName>DataRate</pt:ParameterName>

nt-PDa 1+
erafahet REHHSt yY</pEerafaheee

<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>

faorlncoliic s ansiMandat o g =Dy rlonclucsnn
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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.

2.2.24.1 XML Schema Definition

Tho IQ A Dtllllu \'Ullta;ll;llu arl /\(Invl::_ fIClUIIICIIt. ThC I\(I"V‘IL f'IClUIIIC'IIt ;II tth Cllyulllcllt :\V’:UDT
validate against the XML schema for Layer2Mapping in the XML namespgce
"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,variable

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

TrafficHandle: This is a required field which identifies the Layer,3.stream associated with the
Lalyer2Streamld.

QdsSegmentld: 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 provides the L2 Stream Id being mapped. |lts

fogmat is defined in clause 2.2.17.7.

2.2.24.3 Sample argument XML string

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

<Lfyer2Mapping xsi:schemalLocation="urn:schemas-upnp-org:gos:Layer2Mapping
Layer2Mapping-v3.xsd"” xmIns="urntschemas-upnp-org:qos:Layer2Mapping"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<TrafficHandle>THOac4f92a23a</TrafficHandle>
<QosSegmentld>174A0AC77P0OA872C3A</QosSegmentld>

<Layer2Streamld>
00p000000000000000000000000000000000000000000000000000000382d2al
</Layer2Streamld>,

</lLayer2Mapping>

2.2.25 A _ARGWLTYPE_AdmitTrafficQosSucceeded

A JARG_TYRE_ 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

PreferredQpnid)

2.2.28 A_ARG_TYPE_ NumberOfUnexpectedStreamChangesRequested

va
ch

Fiable. It is an unsigned integer that specifies the maximum number of .unexpected stre
hnges that the QosDevice Service SHOULD return.

2.2.29 A_ARG_TYPE_ NumberOfUnexpectedStreamChangesReported

ARG_TYPE NumberOfUnexpectedStreamChangesReportéd‘is an optional state varial

QgsDevice Service is reporting. This number MUST be less than or equal

ARG TYPE NumberOfUnexpectedStreamChangesRequested.

2.2.30 A_ARG_TYPE_NewTrafficLeaseTime

A

that specifies a new lease time for the identified stream. The new lease time is specified

un

Jts of milliseconds.

2.2.31 A_ARG_TYPE_TrafficDesctiptorContainer

A

wHich contains zero or-one TrafficDescriptors. This structure allows for an optio

pa

TrtfficDescriptor to be passed as an input or output argument of an action. It is an in

ameter for GetExtendedQosState() and an output parameter for VerifyTrafficHandle().

2.2.31.1 XML Schéema Definition

Th
va
na

s is a string containing an XML fragment. The XML fragment in this argument MU
idate .against the XML schema for TrafficDescriptorContainer in the X
mespace "urn:schemas-upnp-org: qos: TrafficDescri ptorContainer” which

logated~ at "http://wwv. upnp. org/ schemas/ qos/ Traffi cDescri pt or Cont ai ne

v3

xsd"

ARG TYPE NumberOfUnexpectedStreamChangesRequested is an optional state

LM

le.

s an unsigned integer that specifies the number of unexpected stream changes that the

to

ARG _TYPE NewTrafficLeaseTime is a required state variable. It is an unsigned integer

in

ARG _TYPE TrafficDescriptbrContainer is a required state variable. This is a structiire

hal
put

ST
ML

r'-

2.2.31.2 Description of fields in the A_ ARG TYPE TrafficDescriptorContainer state

va

riable

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-a222-08002b34c00371921234-723c-
11b4</td:TrafficHandle>
<td:Trafficld>
<SourceAddress>
<lpv4>192.168.1.1</lpv4>
</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>71921234-723c-11b4-a222-
2fac2b34c003</DestinationUuid>
</v3Trafficld>
</Vv2Trafficld>
</td:Trafficld>
<td:AvailableOrderedTspecList>
<td:Tspec>
<td:Tspeclndex>1</td:Tspeclndex>
<AvTransportUri>rtsp://192.168.1.1/Movies/Samplel._mpeg</AvTransportUri>
<AvTransportlinstanceld>0</AvTransportlastanceld>
<TrafficClass>AvV</TrafficClass>
<v2TrafficSpecification>
<v3TrafficSpecification>
<RequestedQosType>2</RequestedQosType>
<DataRate>15000000</DataRate>
<PeakDataRate>20000000</PeakDataRate>
<E2EMaxDe layHigh>10000</E2EMaxDe layHigh>
<E2EMaxDe layLow>100Q0</E2EMaxDe layLow>
<E2EMaxJitter>100</E2EMaxJitter>
<ServiceType>1</ServiceType>
</v3TrafficSpecification>
</v2TrafficSpecification>
</td:Tspec>
</td:AvailableOrderedfspecList>
<ActiveTspeclndex>1</ActiveTspeclndex>
<TrafficlmportanceNumber>5</TrafficlmportanceNumber>
<MediaServerConnectionld>8973247048732</MediaServerConnectionld>
<MediaRendererConnectionld>7492</MediaRendererConnectionld>
<TrafficLeaseTime>10000</TrafficLeaseTime>
<v2>
<PokicyHolderld>
2Ffac1234-31f8-11b4-a222-08002b34c003:urn:upnp-
org:serviceld:QosPolicyHolder-3a
</PolicyHolderld>
<v3>
<Critical>0</Critical>
<Pal ir‘yHnIr‘lnr(‘anl Htedld>
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.

2.2.32.1 XML Schema Definition

Tr. H Facs toiaar NCNAL £ + Tk NCNAL £ F - +lat £ DAL T
o 1o A OLIIIIU \,UIILC[IIIIIIU arr /AL IIQUIIICIIL. LILEA~VAN A4 ) = IIQUIIICIIL LLILILLLLE] Clluulllclll wvrop

validate against the XML schema for Layer 2Mappi ngCont ai ner in the XML namespgce
ufn: schemas- upnp-org: gos: Layer 2Mappi ngCont ai ner " which is located |at
"hittp://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
vafiable

This structure allows for an optional Layer2Mapping to be passed-as an input or output
argument of an action.

Layer2Mapping: This optional field contains a Layer2Mappindg:/Refer to clause 2.2.24 for
mqre details on Layer2Mapping.

2.2.32.3 Sample argument XML string

<?xml version="1.0" encoding="UTF-8"?>
<Layer2MappingContainer xsi:schemalLocation="utn:schemas-upnp-
org:qos:Layer2MappingContainer Layer2MappingContainer-v3.xsd" xmIns="urn:schemas-
uppp-org:qos:Layer2MappingContainer” xmlnsixsi="http://www.w3.0rg/2001/XMLSchema-
ingtance” xmlns:Im="urn:schemas-upnp-org:qos:Layer2Mapping"'>
<Layer2Mapping>
<Im:TrafficHandle>THOac4f92a23a</Im:TrafficHandle>
<Im:QosSegmentld>174A0AC77D0A872C3A</Im:QosSegmentld>
<Im:Layer2Streamld>
00p00000000000000000000000000000EBO0000000000000000000000382d2al
</Im:Layer2Streamld>
</Layer2Mapping>
</lLayer2MappingContainer=>

2.2.33 A_ARG_TYPE,_QosDevicelnfoContainer

A |JARG_TYPE_ QgsDevicelnfoContainer is a required state variable. This is a structure whjch
coptains zero .or“/one QosDevicelnfo structures. This structure allows for an optiopal
QgsDevicelnfésstructure to be passed as an input or output argument of an action.

2.2.33.1<XML Schema Definition

Thiisdis” a string containing an XML fragment. The XML fragment in this argument MUBT
validate against the XML schema for QosDevi cel ni oCont al ner_in the XML namespace
"urn: schemas-upnp-org: qos: QosDevi cel nfoCont 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-

11b4</qdi:TrafficHandle>

<qdi :SourcePort>554</qdi :SourcePort>

<qdi :DestinationPort>4712</qdi :DestinationPort>

<qdr: IpProtocol>17</qdn: IpProtocol>
</QosDevicelnfo>
</QosDevicelnfoContainer>



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

29341-17-10 © ISO/IEC:2011(E)

2.3 Eventing and Moderation

— 43 —

Table 2-6 — Event Moderation

Variable Name Evented Moderated Max Logical Min
Event Event Combi- Delta
Rate & nation per
Event b
A_ARG_TYPE AdmitTrafficQosExtendedResult 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/A
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 N/A N/A
mdhanges
A ARG TYPE MaxPossibleRotameterObservation [ No No N/A N/A N/A
s
A ARG TYPE NewTrafficLeaseTime No No N/ZA N/A N/A
A ARG TYPE NumberOfUnexpectedStreamChan No No N/A N/A N/A
gegReported
A ARG TYPE NumberOfUnexpectedStreamChan | No No N/A N/A N/A
gegRequested
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 N 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 Resourée No No N/A N/A N/A
A_ ARG _TYPE Rotameéterinformation No No N/A N/A N/A
A ARG TYPESSetPreferredQphResults No No N/A N/A N/A
A ARG _TXRE”“TrafficDescriptor No No N/A N/A N/A
A ARG NYPE TrafficDescriptorContainer No No N/A N/A N/A
A ARS—F¥RETratHebDeserptorsPernterface Ne Mo NAA NAA INAA
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

th

is event MUST be implemented.

Any time a SetupTrafficQos(), ReleaseTrafficQos(), AdmitTrafficQos(), UpdateAdmitted®ofs()

or

event and send the updated MostRecentStreamAction variable in the body of the event. T
event is moderated to avoid flooding the network with repeated events.

un

ReleaseAdmittedQos() action is invoked successfully the QosDevice Service will issue

an
nis

expectedStreamChange: The state variable UnexpectedStreamChange,is required gnd

MUWST 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:

Thiis 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 sh
depcriptions of the actions, the effects of the actions on state variables, and error cod
defined by the actions.

The PreemptingTrafficlnfo structure in a ReleaseAdmitted@os() action indicates t
preemption has occurred.

The PreemptingTrafficlnfo structure in a UpdateAdmiitedQos() action indicates t
preemption has occurred.

The QosDevice Service detects that the L2 Technology has spontaneously—i.e., with
initiation by the QosDevice Service—either released or changed the stream.

hat

hat

but

ort
es
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Table 2-7 — Actions

Name Req. or Opt. @

G

etQosDeviceCapabilities()

GetQosState()

SetupTrafficQos()

R

eleaseTrafficQos()

G

etPathInformation()

PtQosDevicelnfo()

EtRotameterlnformation()

bnfigureRotameterObservation()

> 10 [lo | ®

imitTrafficQos()

bdateAdmittedQos()

EleaseAdmittedQos()

ptExtendedQosState()

btPreferredQph()

btUnexpectedStreamChanges()

prify TrafficHandle()

bdateTrafficLeaseTime()

v lic i< o v 1o 1= e

o|m|Oo|Oo|O|m|ABf O |D|([O|OC|O||A|TW(TW|XT| D

bt 2Map()

o]

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

—
=

co
Cd

2.4

Th
ve
dig

Mmpatibility with devices developed to earlier versions of UPnP-QoS, but their use
ntrol Points designed for UPnP-QoS v3\is discouraged.

GetQosDeviceCapabilities() (theecommended action is GetExtendedQosState())
GetQosState() (the recommended action is GetExtendedQosState())
SetupTrafficQos() (the reeammended action is AdmitTrafficQos())

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

GetQosDevicelnfo()\.(the recommended action is GetExtendedQosState())

|.1 GetQosDeviceCapabilities()

'sions _0f)UPnP-QoS, but its use by Control Points designed for UPnP-QoS v3
couraged. Use of GetExtendedQosState() is recommended.

Th

s action returns the static QaS r‘alnahilitipc aof the QasDevice 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.

e following Actions are required (except)GetQosDevicelnfo() ) to support backward

by

is action 4S._required to support backward compatibility with devices developed to earlier

IS
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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.

2.4.1.5 Effect on State (if any)

N

2.4

Rd

ne.

}.1.6 Errors

fer to UPnP Device architecture for common error codes.

Table 2-9 — Error Codes for GetQosDeviceCapabilities()

brrorCode errorDescription Description

Th
ve
uUs

Th

provide complete information about the state of the v3 QosDevice Service. The device MU

lis
Se¢

.4.2 GetQosState()

rsions of UPnP-QoS, but its use by Control Points ‘designed for QoS v3 is discourags
e of GetExtendedQosState() is recommended.

is action is required to support backward compatibility ‘with devices developed to earlier

pd.

only the TrafficDescriptor(s) that.were registered in the device by use of
tupTrafficQos() action in the ListOfTrafficDescriptors argument.

2.4

|.2.1 Arguments

Table\2-10 — Arguments for GetQosState()

Argument Direction relatedStateVariable
QokDeviceState Out A ARG _TYPE QosDeviceState
NumberOfTrafficDescriptors Out A _ARG_TYPE NumTrafficDescriptors
LisfOfTrafficDescriptors Out A ARG _TYPE TrafficDescriptorsPerlnterface
2.4.2.2 Seryice requirements

Th
of

e device MUST list only the TrafficDescriptor(s) that were registered in the device by U
the” SetupTrafficQos() or AdmitTrafficQos() actions in the ListOfTrafficDescript

e GetQosState() action returns the instantaneous QoS state of the device. It does Ft

T
he

se
DI'S

argument.

2.4.2.3 Control Point requirements when calling the action

None.

2.4.2.4 Dependency on State (if any)

Th

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

2.4.2.5 Effect on State (if any)

Th

is 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

rsions—of UPRPRP-OoS—\WhHe-it can-be-Hsed-to-se a Prioritized ---‘-" by
ntrol Points designed for UPnP-QoS v3 is discouraged. Use of AdmitTrafficQos@)] is
regommended.

Thie SetupTrafficQos() action indicates to the device to set up Prioritized QoS for-the Traffic
depcribed by SetupTrafficDescriptor.

Plgase refer to Annex A ‘Traffic Descriptor Matrix’ in the [QM] document, for information abgut
all|of the fields of the TrafficDescriptor and how they are used.

2.4.3.1 Arguments

Table 2-12 — Arguments for SetupIrafficQos()

Argument Direction relatedStateVariable
SefupTrafficDescriptor In A ARG _TYPE TrafficDescriptor
QopStateld In A_ARG_TYPE_ QosStateld

2.4.3.2 Service requirements

Thie QosDevice Service MUST ignore thecsRequestedQosType field in SetupTrafficDescriptqr.

-

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

If the QosDevice Service,.can’determine that it is not on the path for this traffic stream gnd
determines that this device-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
sufcessful execution 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.

If the QosDevice Service does not receive a Traffic Descriptor with a
TrafficilmportanceNumber, 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
QgsDevice Service when calling the SetupTrafficQos() action.

>

Control Point (i.e., QosManager) MUST supply an ActiveTspeclndex that 'is one of the
Tspeclndex values in the AvailableOrderedTspecList in Traffic Descriptor to QosDev|ce
Segrvice when calling the SetupTrafficQos() action.

A |Control Point (i.e., QosManager) MUST supply a complete_rrafficld that includes| a
SdurceAddress, DestinationAddress, SourcePort, DestinationPerf,and IpProtocol.

2.4.3.4 Dependency on State (if any)

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

2.4.3.5 Effect on State (if any)

ugon successful completion of this action; the QosDevice Service sets up QoS for the traffic
specified in the action request. Please,refer to ‘Theory of Operation’ clause for more detailg.

Thie QosDevice Service MUST NOT modify any of the elements assigned by the QosManager
in [the SetupTrafficDescriptor;Structure. Upon successful completion of SetupTrafficQog(),
soprce devices implementing the QosDevice Service MUST prioritize the traffic, associafjed
with the Trafficld, according to the TrafficlmportanceNumber (herce
PacketTaggingSuppaerted="Yes”) on their output interfaces. Intermediate devides
implementing the (QosDevice Service with PacketTaggingSupported set to "Yes" MUBST
prioritize the traffic’associated 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
already registered QoS using SetupTrafficQos() if QoS has already been set up for that

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 therschema
(e.g. Traffic
Descriptor) does
not validate against
the XML schema

720 ActiveTspeclindex is
not a Tspeclndex

7%1 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()
Thiis action is required to support backward compatibility with devices developed to earlier

vefsions of UPnP-QoS. While it can be used to release a prioritized Traffic Stream, its use
Cdntrol Points designed for UPnP-QoS*v3 is discouraged. Use of ReleaseAdmittedQos()
regommended.

Thie ReleaseTrafficQos() actidn indicates that the traffic stream is no longer managed
URNP-QoS at this device. The’/ReleaseTrafficQos() action provides an indication to the dev

to

Th

released, unlike ReleaseAdmittedQos() which accepts a Resource input argument to speq
fol which Reseurce the QoS reservation should be released.

2.4.4.1 _Arguments

release the QoS for theutraffic identified by ReleaseTrafficHandle.

s action will cause all QoS for this TrafficHandle on this QosDevice Service to

Table 2-14 — Arguments for ReleaseTrafficQos()

Argument Direction relatedStateVariable

ReleaseTrafficHandle In A ARG TYPE TrafficHandle

2.4.4.2 Service requirements

by
is

by
ce

be
ify

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.

2.4.4.5 Effect on State (if any)

Af ;
dejice MUST release all its QoS resources allocated to that traffic.

2.4.4.6 Errors

Table 2-15 — Error Codes for ReleaseTrafficQos()

brrorCode 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 TrafficHtahdle has been invoked.
this TrafficHandle E.g., ReleaseTrafficQos() invokedfor a parameterized stream.

2.4.5 GetPathInformation

Thiis is a required action. This action returns the Pathiinformation structure for that QosDev

he

CE

Segrvice providing information about the reachabl® MAC addresses. This information is uged

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

Ndne.

2.4.5.3 ControhPoint requirements when calling the action

Ndne.

2.4.54"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.

Thle QosDevice Service at the source or sink can determine this information based gn ]he
foljowing:

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

AvTransportUri and AvTransportinstanceld if specified

MediaServerConnectionld and MediaRendererConnectionld if sge¢ified

QgsDevicelnfo returned as part of this action is used by the QesMéanager to complete the

traffic identifier structure.

2.4.6.1 Arguments

Table 2-18 — Arguments for GetQosDevicelnfo()

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

2.4.6.2 Service requirements

If the QosDevice Service receives\information which is insufficient to determine the pjort

numbers and protocol the QosDeVice Service will return error 712.

2.4.6.3 Control Point reglirements when calling the action

Thie Control Point (i.e%, QosManager) should supply all available information related to r]he
URNP AV scenariev such as MediaServerConnectionld, MediaRendererConnectio
AVTransportUri of AVTransportinstanceld.

Id,

2.4.6.4 Dependency on State (if any)

Ndgne

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

Rd

Rd

guestedConfRotameterObservations is more than the capabilities of the deyice, the act

M

re:lurns an error (Error Code 730 or 731, described below). If ROPeriodnis greater th

nitorResolutionPeriod, the action returns error code 734. If no_ lerror is returng

ob
re

If
R

ervations MUST begin immediately, i.e., the device MUST not wait,until a Control Po
uests a Rotameter observation.

guestedConfRotameterObservations argument, and the @asBDevice Service isn't capa

of
Cd

If
an

erfor with Error Code 736.

providing diagnostic information on per stream basis, the aetion returns an error with Er
de 719.

h Control Point specifies ROAddr in the RequestedConfRotameterObservations argume
d the QosDevice Service doesn’t support ROAddrconfiguration, the action MUST return

guestedConfRotameterObservations is provided as an input to this action., lnycase the

on
an
Joll
int

a Control Point specifies a list of Kayer2Streamlds in the

Dle
for

an

If & Control Point specifies more Layer2Streamlds than the device is capable of reporting, the

QgsDevice Service MUST provide information on as many Layer2Streamlds as it can.

Because the Rotameter service is purposed at providing diagnostic value (e.g. which dev

or
no

MgnitorResolutionPeriod are~the same value with sufficiently small granularity (1 second

stream is sending or receiving-how much traffic on the network), and most applications

ex

ugdon successful configuration of the QosDevice Service Rotameter function, the maxim
ber of observations the device is capable of reporting MUST be returned, ile.

nu
M

hmple).

xPossibleRotameterObservations. This allows a Control Point to know the maxim

nu

2.4.7.3_Dependency on State (if any)

N

mmber of ebservations to request when calling GetRotameterInformation().

ce
do

I have steady traffic, ~¢haracteristics, it is recommended that ROPeriod gnd

for

m

m

ne

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

ne

twork 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()

Thiis is an optional action. When supported, this action call returns the,Rotameterinformatjon
structure for that QosDevice Service providing information about the“reachable MACs and
Rdtameter information. This information may be used directly by, any Control Point to obsefve
trafffic flow. The QosDevice Service provides the most recent (indime) observations indicafed
by|the number RequestedNumRotameterObservations.

2.4.8.1 Arguments

Table 2-22 — Arguments for GetRotameterinformation()

Argument Direction relatedStateVariable
RefluestedNumRotameterObservations In A ARG _TYPE NumRotameterObservati
ons
RofameterObservation Qut A _ARG_TYPE Rotameterinformation

2.4.8.2 Service requirements

A QosDevice Service MUST be first configured using the actlon
CdnfigureRotameterObsepvation() before accessing the RotameterObservation using the
GdtRotameterinformation(y~ action. If this sequence is not followed then the QosDev|ce
Sgrvice MUST return_the ‘error 735.

2.4.8.3 Control Roint requirements when calling the action

A [Control _Point MUST first configure the QosDevice Service by calling the actjon
CdnfigureRotameterObservation() 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
number of Rotameter Observations per MAC address requested 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 errorDescription Description
732 Requested too RequestedNumRotameterObservations is more than device capabilities
many observations
735 ConfigureRotamete | ConfigureRotameterObservation() has not been invoked before calling
rObservation() has GetRotameterObservation
not been invoked
733 No valid Unable to provide an observation at this time.
observation
2.4.9 AdmitTrafficQos()
Thie AdmitTrafficQos() action causes the device to invoke the-underlying Admissjon

M4
sp

trafffic stream. Its use by Control Points designed for UPnP-QeS v3 is recommended.

chanism to set up for the traffic described by AdmitTraffic@esCriptor on the resou
ecified in Resource. This action can be used to set up either & prioritized or parameteriz

2.4.9.1 Arguments
Table 2-24 — Arguments for-AdmitTrafficQos()

Argument Direction relatedStateVariable
AdmitTrafficDescriptor In A ARG _TYPE TrafficDescriptor
Regource 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

Ad

tiveTspeclndex, itMUST return error 711.

If

TrafficHandle'has a NULL value, it MUST return error 700.

In

he QosDevice Service does not receive a AdmitTrafficDescriptor with a TrafficHandle,

the (AdmitTrafficDescriptor to the QosDevice Service, the TSPEC for which admission|

ce
ed

an

or

is

retﬂuested is indicated by the ActiveTspeclndex. ActiveTspeclndex MUST be one of ]he
Tspecindex values in the AvailableOrdered IspecList. 1T an Active Ispecindex 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 fields QDDownstream and QDUpstream in the Resource argument. See [QD_Add]

If fie Requestedosype field 1S Set 1o ybri 0S) an € QO egment does hot
support parameterized QoS, the QosDevice Service MUST set up the stream as prioritized,

If fhe RequestedQosType field is set to “1” (Hybrid QoS) and the QoS Segment does suppjort
pafameterized 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 Serv|ce
MUST set up the stream as Parameterized. If the request is on.a’@oS Segment that does not
support parameterized QoS then the QosDevice Service MUST \return error code 764.

If fhe 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 sufficienf to
support the active TSPEC.

If the RequestedQosType field is set to a yalue greater than “2”, the QosDevice Serv|ce
MUWST return error 718.

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

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

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

If the QosDevice Service can determine that the indicated NetworkResource is not on tfhe
stream’s path, it MUST return error 751.

If theTrafficid i AdmitTrafficoescrptor s imcomptete, the Ousbevice Service MYdSTreturn
error 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
QosDevice Service that is responsible for reserving resources with the underlying L2
Technology for the requested interface MUST populate the MaxCommittedJitter field in the
AdmitTrailicQOSEXtendedResU feturn __argument upon _successiul _admission . when
RegquestedQosType field is set to “1” (Hybrid QoS) or “2” (Parameterized QoS).

If [QosSegmentMaxDelayHigh is provided by the Control Point (i.e. a QosManager) and
QgsSegmentMaxDelayLow is not provided then QosDevices MUST provide any- delay lgss
than or equal to QosSegmentMaxDelayHigh for the segment. If  both
QgsSegmentMaxDelayHigh and QosSegmentMaxDelayLow are provided then the QosDev|ce
Sgrvice SHOULD provide the LOWEST possible value greater, \than or equal |to
QdsSegmentMaxDelayLow and less than or equal to QosSegmentMaxDelayHigh.

If the TrafficDescriptor is successfully admitted, then the QosDevice Service MUST retlirn
sufcess with Reason “000".

2.4.9.2.1 How to Calculate MaxCommittedDelay

Thie values returned in MaxCommittedDelay and MaxCommittedJitter represent the delay and
jitter of either an individual QosDevice Service g5 of an entire QoS Segment. In the latter
cape, a technology that processes reservations. serially through the QoS Segment will hgve
the entire delay and jitter collected at either\the source or sink end of the QoS Segment.
Thiese total values are reported by that Qosbevice Service and all other QosDevice Serviges
on|the QoS Segment report zero or any‘delay or jitter component not reported by the souice
or|sink device. In the first case, all QesDevice Services will report delay and jitter for oply
their portion of the QoS Segment. F@aP each technology, a decision MUST be made as to hpw
theése values are going to be reported. All QosDevice Services for a technology MUET
operate in the same manner, t0” ensure proper reporting of these values as outlined|in
[QP_Add] .

Thie QoS Segment Delay.is defined as follows:

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

o | At the;Source QosDevice Service, the QoS Segment Delay is the time from the applicatfon
submitting 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 technology’s 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.
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End-To-End Delay (Supplied by CP)

Th
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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 determining" QoS 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

le interfaces are-graphically denoted by the triangles.
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P = Qos Device Processing
| = Interface

B = Bridge

SR = Source

SK = Sink

M = MaxCommittedDelay

Soutce - Repotts MaxC ommittedDelay on 12 that represents delas for all of Qof Segment 1.

Bridge | - Reports MaxCommittedDelay on [2 that represents delay for all of Qo2 Segment 2 and reports MaxC ommittedDelay of 0 on 11,
Bridge 2 - Reports MaxConmittedDelay on [2 that represgits delay for Bridge 2 part of Qo3 Segment 3 and reports LlaC onenitte dDelay
of 0 onI1.

Bridge 3 - Repotts MaComumittedDelay on 1 that repfesents delay for Bridge 3 part of Qo3 Segment 3, and MaxConunitte dDelay on 12
that represents delay for all of Segment 4.

Bndge 4 - Reports MaxC ommittedDelay on [dahich represents Processing delay on Bridge 4 and reports M axC ommitte dDelay of 0 on

Bndge 5 - Reports MaxCommittedDelay onyIl that represents delay for all of the Qo2 Segment 5 and reports MaxC onumittedD elay of 0
on I2.

Bridze 6 - [s not a UPnF device. Alldelay moast be reported wia lower layers to the Zink.
Bitrk - Reports M adC ommitte dDelay on Il that represents delay for all of the Qol Segment 6

Figure 2-5 +- Relationship between QoS Segment Delay And MaxCommittedDelay.

Cdlculatiof of MaxCommittedDelay for QosDevice Services and QoS Segments:

Withim ;a source or smk QosDewce SerV|ce there are two components of delay used|to

QosDewce Serwce Interface delay mcludes components such as communlcatlons and
scheduling delay due to a network coordinator device. Second, there is delay associated 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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b)

component of delay of other devices on a common QoS Segment is reported by this

QosDevice Service.

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
device via some lower layer communications MUST NOT then report that delay as part of
the MaxCommittedDelay value for the interface on the non reporting device.

c)

In

Qd

EX|

d

ampleés-using Figure 2-6:

~

A combination of the first two methods is used by a bridge device to repjort
MaxCommittedDelay for an interface. On one interface of the bridge MaxCommittedDelay
reports delay for the entire segment, as in b) above. On the other finterfdce
MaxCommittedDelay reports only the delay for the interface in the device, as.in)a) aboye.
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 dne
interface with zero reported for the other interface.

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

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

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

idye Sink

e
P2 13 14 P3

A

>< —_—
Seg 2

*
oy

Components of MaxCommittedDelay

Figure 2-6 — Components of MaxCommittedDelay

Method 1: All devices report only their own delay contributions for MaxCommittedDelayj).

e)

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

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
2) MaxCommittedDelay report by Bridge on 12 = Y2 P2 delay

3) MaxCommittedDelay report by Bridge on I3 = % P2 delay

4) MaxCommittedDelay report by Sink on 14 =12 delay + 14 delay + P3 delay

In fall examples, the apportionment ¥z of P2 delay to either side of the bridge is arhitrary. The
QgsDevice Service has the option of reporting all of the processing delay on ene interfgce
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 repprt
1ms or one interface could report 2ms and the other Oms.

Thie QosDevice Sevice is required to follow the similar set ‘of rules for reporting the
MaxCommittedJitter output parameter.

2.4.9.3 Control Point requirements when calling the action

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

A Control Point (i.e., QosManager) MUST supply the TrafficHandle in AdmitTrafficDescripfor
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 AvailabteOrderedTspeclList in AdmitTrafficDescriptor to QosDev|ce
Sdrvice when calling the AdmitTrafficQos() action.

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

A Control Point MUST supply a valid Resource argument that contains a DeviceResource|or
NdtworkResource” managed by this QosDevice Service as indicated in the state variables
A JARG TYRE-"QosDeviceCapabilities or A ARG TYPE QosDeviceExtendedState.

A [Control Point MUST supply a complete Trafficld in AdmitTrafficDescriptor including
Sduiee’Address, 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
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

th TIaI‘f;bDCQbI;thI ;O OtUICd ;II thC Xr\UDDCV;L’C SCIV;UC.
2.4.9.6 Errors
Table 2-25 — Error Codes for AdmitTrafficQos()
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, Destipationlp, SourcePort,
DestinationPort 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 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 rjot
RequestedQosType | correspond‘to any known value.
720 ActiveTspecindex is | The ActiveTspeclndex in the AdmitTrafficDescriptor does not corresponf to
not a Tspecindex a Tspecindex in the AdmitTrafficDescriptor.
7%1 Device not on path This QosDevice Service is not on the path of the stream described by the
AdmitTrafficDescriptor.
764 Admission Contral 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
TrafficHandle differ QosSegmentSpecificParameters.
791 Missing TrafficLeaseTime in TrafficDescriptor is missing for a Parameterized or
TrafficLeaseTime Hybrid QoS request
2.4.9.7 Reason Codes

Table 2-26 — Reason Codes for AdmitTrafficQos()

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

Ad

mitTrafficQos() to update an existing stream reservation.

2.4.10.1 Arguments

Table 2-27 — Arguments for UpdateAdmittedQos()

Argument Direction relatedStateVariable
UpglateTrafficDescriptor In A ARG _TYPE TrafficDescriptor
Regource In A ARG _TYPE Resource
PrdemptingTrafficlnfo In A ARG _TYPE PreemptingTrafficlhfo
AdmitTrafficQosSucceeded Out A ARG _TYPE AdmitTrafficQdsSucceeded
AdmitTrafficQosExtendedResult Out A ARG TYPE AdmitTrafficQosExtendedResult
Layer2MappingContainer Out A ARG _TYPE Layer2MappingContainer
2.4.10.2 Service requirements
If 4n update fails, the existing reservation MUST remain unaltefed.
Thie QosDevice Service MUST preserve the PreemptingTrafficinfo state variable and the
Traffic Descriptor of the stream being updated-~se it can report them as part of the
GdtUnexpectedStreamChanges() action if:

If
or

If
tha
Ad

The QosDevice Service supports the optiohal GetUnexpectedStreamChanges() action

And the ReleaseCausedByPreemption’field in the PreemptingTrafficInfo state variable
Hl”

TrafficHandle has a NULL value, it MUST return error 700.

he QosDevice Service~do€s not receive an UpdateTrafficDescriptor with a TrafficHan
it was previously admitted for the indicated Resource using SetupTrafficQos()
mitTrafficQos(), it MUST return error 703.

In

the UpdateTrafficDescriptor to the QosDevice Service, the Tspec for which update

he QosDevice Service does notreceive an UpdateTrafficDescriptor with a TrafficHandle

ile
or

is

requested is-‘indicated by the ActiveTspeclndex. ActiveTspeclndex MUST be one of

Ts
the

If

error 720.

he‘RequestedQosType field is set to “0” (Prioritized Qo0S), the QosDevice Service MU

he
pbeclndex-values in the AvailableOrderedTspecList. If not, QosDevice Service MUST rett]nrn

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:

The RequestedQosType field is set to “2" (Parameterized QoS) or “1” (Hybrid QoS) and

the Resource supports parameterized QoS

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

on
of

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 718.

If [the stream is updated on a QoS Segment that supports parameterized QoS alnd
RdgquestedQosType field is set to “1” (Hybrid QoS) or “2” (Parameterized Qo0S), the amoun{ 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 updatéd stream)] it
SHOULD populate the Layer2MappingContainer with this information.

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

If fhe Trafficld in UpdateTrafficDescriptor is incomplete, the QusBPevice Service MUST retlyirn
erfjor 710. Trafficld includes  SourceAddress, SouwrcePort, DestinationAddrefs,
DdstinationPort and IpProtocol.

If QoS reservation updating is not supported on th€ L2 Technology on the specified QpS
Segment, the QosDevice Service MUST return egor763.

If the RequestedQosType field is set to “1*(Hybrid QoS) or “2" (Parameterized) and the
UddateTrafficDescriptor does not contain-@ TrafficLeaseTime, then the QosDevice Serv|ce
MUWST return error 791.

If the underlying L2 Technology is‘able to report a value for MaxCommittedDelay then the
QgsDevice Service that is responsible for reserving resources with the underlying |L2
Technology for the requested\interface MUST populate the MaxCommittedDelay field in {he
AdmitTrafficQosExtendedResdlt  return argument upon successful update when
RegquestedQosType field ‘is’set to “1” (Hybrid QoS) or “2” (Parameterized Qo0S). See clayse
2.4.9.2.1 for informatian on calculating MaxCommittedDelay.

If the underlying\L2 Technology is able to report a value for MaxCommittedJitter then the
QgsDevice Service that is responsible for reserving resources with the underlying |L2
Technology “for the requested interface MUST populate the MaxCommittedJitter field in fhe
AdmitTrafficQosExtendedResult return argument upon successful update when
RegquestedQosType field is set to “1” (Hybrid QoS) or “2” (Parameterized Qo0S).

If GosSeymentivtexBetayttighsprovided by theControtPomtandt-SosSegmentiteaxbetaytow
is not provided then QosDevice Service 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 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 |to
QgsDevice Service when calling the UpdateAdmittedQos() action.

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

A LControl Point MUST supply a valid Resource argument that contains a DeviceResource|or
a NetworkResource managed by this QosDevice Service as indicated(in” the state variables
A JARG_TYPE QosDeviceCapabilities and A_ARG_TYPE QosDevicgExtendedState.

If & Control Point invokes UpdateAdmittedQos() for preemptionpurposes, it MUST populate
PreemptingTrafficinfo with the details of the stream that is ¢causing the preemption. In some
capes a stream that has been identified as a blocking stream may have additional TSPE[Cs
that use fewer resources. The Control Point may choose to free resources used by a
blqcking stream by updating its QoS reservation to use-less resources instead of completgly
releasing it.

A [Control Point MUST supply a complete Trafficld in UpdateTrafficDescriptor including
SqurceAddress, SourcePort, DestinationAddress, DestinationPort and IpProtocol.

If the RequestedQosType field is setio “1” (Hybrid QoS) or “2” (Parameterized) then a
Cdntrol Point MUST specify a TkafficLeaseTime in the UpdateTrafficDescriptor input
argument.

If QosSegmentMaxDelayLaow(is 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@0os() for the Resource. Otherwise it MUST be treated as an error (error cqde
70B).

2.4.10.5/ Effect on State (if any)

If the QosDevice Service supports the optional GetUnexpectedStreamChanges() action the
QosDevice Service preserves the information contained in PreemptingTrafficinfo 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.
unknown to this
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 nat . managed
unknown to this by this QosDevice Service.
device

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

720 ActiveTspeclindex is | The ActiveTspecindex does not match the"Tspecindex of any of the

TSPECs contained within the Traffic D€scriptor.

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 — Reasonx€odes 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

2.4.11,ReleaseAdmittedQos()

ReleaseAdmittedQos() provides an action to direct the QosDevice Service to release the L2
QoS resources for the traffic identified by ReleaseTrafficHandle and Resource. Only 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
“qr

If fre—OUusDEevitE SEervice JdUES 0t TECEIVE & 1 TafiicHandte, or 1reficHandte fas a NYLL

value, it MUST return error 700.

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

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

If the QosDevice Service does not receive a TrafficHandle thaf,was previously admitted for
the indicated Resource using AdmitTrafficQos(), it MUST return error 703.

2.4.11.3 Control Point requirements when calling the<action

A [Control Point (i.e., QosManager) MUST supply~the TrafficHandle to QosDevice Serv|ce
when calling the ReleaseAdmittedQos() action.

A Control Point MUST supply a valid Resource argument that contains a DeviceResource|or
NdtworkResource managed by this QosD&Vice Service as indicated in the state variables
A JARG _TYPE QosDeviceCapabilities and'A_ ARG _TYPE QosDeviceExtendedState.

If & 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
SdtupTrafficQos() or) preferably, AdmitTrafficQos() for the Resource. Otherwise it MUST [be
trefated as an errar)error code 703).

2.4.11.5 Effect on State (if any)

If the QesDevice Service supports the optional GetUnexpectedStreamChanges() action
Q_csDewce Serwce preserves the mformatlon contamed in Preemptquraffchnfo argumnt
(sée i
released stream (see AffectedStreamTrafﬂcDescnptor 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
unknown to this
device

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

2.4.12 GetExtendedQosState()

GdtExtendedQosState() provides information about the capabilities and cunrent state of {he
QqgsDevice Service. If a TrafficDescriptor is provided as an input argument, the QosDev|ce
Sgrvice MAY also provide information on the TSPECs that it can support for the giJen
TrafficDescriptor and MAY provide Trafficld information as well.

Thiis action combines and extends the functionality of,the GetQosCapabilitieg(),
GdtQosState() and GetQosDevicelnfo() actions. Use of the GeiExtendedQosState() actiorl is
reommended.

2.4.12.1 Arguments

Table 2-32 — Arguments for¢GetExtendedQosState()

Argument Direction relatedStateVariable
InputTrafficDescriptor In A ARG _TYPE TrafficDescriptorContainer
TrdfficDescriptorsWanted In A ARG TYPE TrafficDescriptorsWanted
QokDeviceExtendedState Out A ARG _TYPE QosDeviceExtendedState
QogDevicelnfo Out A ARG _TYPE QosDevicelnfoContainer
LisfOfAdmittedTraffic Out A ARG TYPE ListOfAdmittedTraffic

2.4.12.2 Service requitements

If [InputTrafficDescriptor argument contains a TrafficDescriptor, the QosDevice Serv|ce
SHOULD attempt to populate the ListOfProtoTspecs contained in QosDeviceExtendedState
with informationithat describes the resources that may be available when attempting to adpnit
that TrafficD€seriptor.

If [InputTrafficDescriptor argument contains a TrafficDescriptor, the QosDevice Serv|ce
SHOULD 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
InputTrafficDescriptor argument. Otherwise, InputTrafficDescriptor MUST be left empty.

If & Control Point wants the list of TrafficDescriptors known to the QosDevice Service to |be
refurned in the ListOfAdmittedTraffic output argument, it MUST pass in a value of “1” far the
TrafficDescriptorsWanted argument.

2.4.12.4 Dependency on State (if any)

Ndne

N
D

.4.12.5 Effect on State (if any)

Ndgne

2.4.12.6 Errors

Table 2-33 — Error Codes for GetEXtendedQosState()

brrorCode errorDescription Description
700 Unknown InputTrafficDescripfer contains a TrafficHandle that is not
TrafficHandle registered with‘this QosDevice Service.

2.4.13 SetPreferredQph()

Thiis is an optional action. This actionZenables the feature of the preferred QosPolicyHoldel] It
provides storage on this device ~of the identity of the preferred QosPolicyHolder. See
[QPHI]for more details.

2.4.13.1 Arguments

Table 2-34 — Arguments for SetPreferredQph()

Argument Direction relatedStateVariable
PrdferredQph In A ARG _TYPE PreferredQph
CutrentPreferredQph Out A ARG _TYPE PreferredQph
Sef{PreferredQphResults Out A ARG _TYPE SetPreferredQphResults

2.471372—Service TEqUITEMENtS

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
stored value of the PreferredQphld, the QosDevice Service MUST return the currently stored
value of the PreferredQphld and QphPreferenceCount as part of the CurrentPreferredQph
oufput _argument. € QOSDEevVICE SEervice feturn _successtul _completion _with
SdtPreferredQphResults 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
stqred value of the PreferredQphld and the PreferredQphld is not the same as the currently
stqred value of the PreferredQphld, the QosDevice Service MUST return the.currently stofed
value of the PreferredQphld and QphPreferenceCount as part of the CurrentPreferredQph
oufput argument. The QosDevice Service MUST return Successful completion with
SdtPreferredQphResults set to “771” to indicate that a synchronization_error occurred.

If the number in the QphPreferenceCount field in the PreferredQph is larger than the
cufrently stored value of the PreferredQphld, the QosDevice Service MUST store the valug| of
the QphPreferenceCount and the value of the PreferredQphid from the input argument. The
QgsDevice Service MUST return the newly stored values for QphPreferenceCount and
PrgferredQphld as part of the CurrentPreferredQph output argument. The QosDevice Serv|ce
MUST return Successful completion with SetPreferredQphResults set to “0” to indicate that
the action was succesful.

If the SetPreferredQph() action succeeds incsetting a new Preferred QosPolicyHolder, the
QgsDevice Service MUST save the information contained in the PreferredQph argument
acfoss 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., QosPalicyHolder Service) calling action SetPreferredQph() MUBT
provide a valid QosPolicyHolder ID in the PreferredQphld argument.

=

2.4.13.4 Dependency.on State (if any)

Thie dependencies jon state are not through an explicit state variable. Only requests with a
higher QphPreferehceCount than the one stored in the QosDevice Service will be ablefto
sufceed.

2.4.13,5Effect on State (if any)

Suceessfully invoking this SetPreferredOph() with a larger OphPreferenceCount than the dne
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 the QosDevice Service keep information about all unexpected stream changes since the
last UnexpectedStreamChange event, or that occurred in at least the last sixty seconds,

wi

with the UnexpectedStreamChangelndex.

2.4.14.1 Arguments

chever s greater. The UIIt‘)([JELlEUDlIEdlllblldllqe state varabte Mo ST e byIIbIIIUIII

Table 2-36 — Arguments for GetUnexpectedStreamChanges()

Argument Direction relatedStateVariable
NupberOfUnexpectedStreamChangesRequested In A ARG _TYPE NumbberOfUnexpectedStr
eamChangesReqguested
NumberOfUnexpectedStreamChangesReported Out A ARG TYRE NumberOfUnexpectedStr
eamChangesReported
MoptRecentUnexpectedStreamChanges Out A _ARGATYPE ListOfMostRecentUnexpe
ctedStteamChanges

2.4.14.2 Service requirements

Th
th

MagstRecentUnexpectedStreamChanges. The\NumberOfUnexpectedStreamChangesReport

QosDevice Service MUST populate Number@fUnexpectedStreamChangesReported w
number of UnexpectedStreamChanges in the output argum

MWST NOT exceed NumberOfUnexpectedSffeamChangesRequested.

Hdqw many unexpected stream changes are kept and for how long they are kept

im

stream rather than an update of the reservation in
MgstRecentUnexpectedStream€hanges output argument.

ed

ith
bnt
ed

is

blementation-specific. An indication MUST also be preserved that this was a release of

2.4.14.3 Control Point-requirements when calling the action

A

pal
nu

MagstRecentnexpectStrreamChanges.

Control Point (i(e),” QosManager) calling action GetUnexpectedStreamChanges() MU
5S in a value for)NumberOfUnexpectedStreamChangesRequested that indicates maxim
mber of UnexpectedStreamChanges to be placed

2.4
N

}.14(4)'Dependency on State (if any)

he
he

n
T

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
Tre]fficHandIeTOVerify In A ARG _TYPE TrafficHandle
TraifficDescriptorWanted In A ARG TYPE TrafficDescriptorsWanied
TrelfficDescriptor Out A ARG _TYPE TrafficDescriptorCdntainer

2.4.15.2 Service requirements

Thie QosDevice Service MUST return an error code of 700 if the input-/TrafficHandle is empty
or|INULL. It MUST return an error code of 703 if the TrafficHandle 'is not managed by this
QgdsDevice Service.

If TrafficDescriptorWanted is “1”, the QosDevice Service MUST populate the TrafficDescripfor
oufput argument.

If the TrafficHandleToVerify input argument identifies*a TrafficDescriptor which is registered
on| multiple Resources, then the TrafficDescuptor output argument MUST contain| a
QgdsSegmentSpecificParameters structure for each Resource on which it is registered.

2.4.15.3 Control Point requirements when calling the action

Ndgne

2.4.15.4 Dependency on State\(if any)

Ndgne

2.4.15.5 Effect on State (if any)

Ngne.

2.4.15.6 Ertors

Table 2-39 — Error Codes for VerifyTrafficHandle()

TTOTCOUE ETToTDESCription 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

2.4.16.2 Service requirements

Thg @osDevice Service MUST return an error code of 700 If the mput TraificHandle 1S empty
orINULL. The QosDevice Service MUST return an error code 703 if the input TrafficHandlq is
nof managed by this QosDevice Service.

Thie 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

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

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

2.4.16.5 Effect on State (if any)

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

2.4.16.6 Errors

Table 2-41 — ErrorCodes for UpdateTrafficLeaseTime()

brrorCode 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, to this associated with an active L2 Stream
devjCe

2.4.17 SetL2Map()

Thie Setl'2Map() action provides the Control Point (i.e., QosManager) with the ability|to
copvey arLayer2Streamld for a registered TrafficDescriptor to a QosDevice Service that ddes
nof alfeady know the Layer2Streamld. If the TrafficDescriptor already has a Layer2Streamld

baomiatad \anth i+ CAatl DOMNAS AN vapll s Aot thic v saliin
asSoetate e WHth O Ttz vico ) it opuatc it varac

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

L aper2Manoinag-iput-araumentisnotaknrownto-this OosDevice Service
Vi SR PG R e SR Eta—«HeWHto-tHHS—~ —a—ma A 0

Lalyer2Mapping input argument is empty.

.17.3 Control Point requirements when calling the action

Cdntrol Point MUST supply a valid TrafficHandle to set the Layer2Stieamld of the tra

2.4.17.6 Errors

Table 2-43 —Error Codes for SetL2Map()

brrorCode 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| facilitateCcertification, non-standard actions implemented by UPnP vendors should
inqluded .in this service template. The UPnP Device Architecture lists naming requireme
fonl non-Standard actions (see the clause on Description).

Tht QosDevice Service MUST return an error code 700 if the TrafficHandle field)\in the

fic

be
hts

2__ |Q EFFQF‘;Qde gllmm‘_‘ll’\l
A o Y

The following table lists the error codes used in actions for this service type. If an action
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
device

710 Incomplete Trafficld | All Trafficld fields (Source Ip. Destination |P, 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, MediaRendererCopnectionlid,
determine protocol AvTransportUri or AvTransportinstanceld is required but hot
and port numbers provided.

713 Resource Identifier Incomplete information. For example, in case oftthe’UPnP AV
unknown to this scenario, MediaServerConnectionld, MediaRendererConnectionld,
device AvTransportUri or AvTransportinstanceld is‘required 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 illegalMer this TrafficHandle has been invoked.
this TrafficHandle E.g., ReleaseTrafficQos() invoked for a parameterized stream.

720 ActiveTspecindex is | The ActiveTspécilndex does not correspond to the Tspeclndex of
not a Tspeclndex any of the TSPECs contained in the TrafficDescriptor.

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

731 MonitorResolutionP | MonjtosResolutionPeriod 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_a@rguments ROPeriod cannot be greater than MonitorResolutionPeriod

735 ConfiglireRotamete | ConfigureRotameterObservation() has not been invoked before

r@bservation() has calling GetRotameterObservation
net been invoked

7%1 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

7 1 gUDDCVibC SCIVibC \{US Sctup fcl”Ud, C.y. \JCVibC UIUCD IIUt buppult pliUlitiLUd \{US
cannot set up this
stream

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 are
AdmitTrafficQos(), UpdateAdmittedQos() and SetPreferedQph().
Table 2-45 — Common Reason Codes
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 (Network or
Control Not Device Resource)
Supported
710 PreferredQph The requested (input) PreferredQph cannot be set‘as the preferred
Failure QosPolicyHolder Service
711 SyncError A synchronization error has occurred. E.g-, the PreferredQphCount
is the one currently used but it is associated with a different
PreferredQphld
8(00-899 TBD (Specified by UPnP™ vendor.)
2.3 Theory of Operation (Informative)
Thie changes made to the QosDevice Service to support Parameterized QoS in version 3 are

extensive. It has been necessary to extend the functionality of many of the actions presen{ in
earlier versions of the QosDevice Service with new actions in order to support the npw
functionality. All of the original actions have been preserved for compatibility with older
ve[sions of other UPnP-Qo0S services anpd-control points but their use is discouraged for
URNP-QoS version 3. For simplicity wof* description, the Theory of Operation has bden
separated into two separate subclauses, clause 2.5.1 for the new QosDevice Serv|ce

supporting Parameterized QoS

functionality and clause 2.5.2 for Prioritized QoS

backwards compatible functionality.

nd

Thie QosDevice Service provides an interface for Control Points to query the QoS state of the
deyice, perform QoS-related operations on the device and register for events that the dev|ce
geperates. The QosManager[QM] interacts with the QosDevice Service. While the actigns
and events are avdilable to any control point, all of them are described herein as being uded
by|the QosManader[QM] or QosPolicyHolder Service[QPH].

information needed for othe

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

Req. or Opt. or Discouraged &

Version 2
Req. or Opt. &

GetQosDeviceCapabilities()

D (Use GetExtendedQosState())

GetQosState()

D (Use GetExtendedQosState())

SetupTrafficQos()

D (Use AdmitTrafficQos())

ReleaseTrafficQos()

D (Use ReleaseAdmittedQos())

(D]

i0

29341-17-10 © ISO/IEC:2011(E)

slolof il FAY
et et ot ettty

[0}

ptQosDevicelnfo()

and D (Use GetExtendedQosState())

pEtRotameterInformation()

bnfigureRotameterObservation()

> o el e

imitTrafficQos()

bdateAdmittedQos()

bleaseAdmittedQos()

ptExtendedQosState()

btPreferredQph()

btUnexpectedStreamChanges()

prify TrafficHandle()

bdateTrafficLeaseTime()

v lic i< lie e e |m |ic

bt 2Map()

X|X|X|X|X|X|%<XTX|*<|o|o]|oO

2]

R = Required, O = Optional, D = Discouraged, X = Nen-standard

Table 2-47 lists all the state variables defiped for QosDevice Service v3 and whether eg
tate variable is Required, Optional, Discouraged or Non-standard for both v2 and v3. T
sDevice Service is required to support a state variable if it is listed as required in either

orv3.

h state variable is Discouraged for v3 then the QosDevice Service returns values in t
tgte variable that are suitable;for v2 QosManagers.

ch
he
v2

hat
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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. &

>
P}

ARG _TYPE TrafficDescriptor

>

ARG _TYPE TrafficDescriptorsPerlnterface

>
>
Py
[@]

TYPE_ TrafficHandle

>
>
X
@
|||
|| =D

TYPE NumTrafficDescriptors

o Y H o [N
ToOSTeYC e TP anTT eSS

>

>
Py
[}

VA Y
L

©

>
>

RG_TYPE QosDeviceState

T
[o¥]
—

Information

RG_TYPE QosDevicelnfo

RG_TYPE_ QosStateld

> |[|> >
> 1> >

RG_TYPE NumRotameterObservations

RG_TYPE Rotameterinformation

> | >
> | 1>

RG_TYPE ConfRotameterObservations

MosfRecentStreamAction

A ARG TYPE MaxPossibleRotameterObservations

A_ARG_TYPE Resource

A ARG TYPE AdmitTrafficQosExtendedResult

A ARG TYPE ListOfAdmittedTraffic

A ARG TYPE PreferredQph

UnekpectedStreamChange

RG_TYPE PreemptingTrafficlnfo

RG _TYPE ListOfMostRecentUnexpectedStiéamChanges

RG _TYPE QosDeviceExtendedState

RG TYPE Layer2Mapping

RG _TYPE AdmitTrafficQosSuedeeded

RG _TYPE TrafficDescriptorsWanted

RG _TYPE SetPreferredQphResults

RG _TYPE NumberOfdnexpectedStreamChangesRequested

RG_TYPE NumberOfUnexpectedStreamChangesReported

RG_TYPE~IafficDescriptorContainer

RG_TYPE Layer2MappingContainer

R@/TYPE QosDevicelnfoContainer

HIX[X[I[X]IX]|IX]|X[IX[X]|IX|X|X[X[X|X|X]|X|X|[O|O|O|OoO|l@|(m|O|O|=™

q(o|fnm|om|fo|fofofxn|fmnm|[m|[m|[OfO|O|O|(mm|[mm|[MW|O[O|[O|[|O(O|(OC|(mm|[T|O

R N D WD W D= = D N D D N p
B = = = = = = = = = = M b= 6=

G _TYPE NewlraificLeaselime

Q

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

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:

e DeviceResources: contains properties that are associated with the device's non-
networking capabilities (e.g., buffers).

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

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

Thie QoS related properties of the QosDevice Service are expressed in a hierarchical foqm.
Thie hierarchy is represented by containers. Each container defines the“context of the
coptained properties. There are multiple container types; each type is specific to the dev|ce
and network aspect. Containers are nested to match the characteristies of the device gnd

nefwork that they represent.
QosDevice
Interface ‘n’ DeviceResources
Interface ...
Interface 2
Interface 1
Link ‘K’
Link ...
Link 2
| 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
QoS Segment so the QosManager can apportion the end-to-end delay from the traffic
descriptor across the QoS Segments on the path.

The AdmitTrafficQos() action provides a mechanism for the QosManager to request Jhe
QgsDevice Service to provide network resources or device resources for a traffic stream
idgntified by the TrafficDescriptor. Both parameterized and prioritized QOS\-may |be
eslablished by this action. The QosDevice Service determines which type of QoS'to establ|sh
bylinspecting the RequestedQosType parameter within the Active TSPEC.

Fofr parameterized QoS requests the AdmitTrafficQos() action is invoked" for each interfgce
onleach QosDevice:3 Service on the path. The path of the traffic stream is determined using
the QosDeviceExtendedState information and the Pathinformatien. “The Interfaceld (and if
necessary the Linkld) obtained from the QosDeviceExtended3iate structure is used when
injoking the AdmitTrafficQos() action. For QosDevice Servicesin the middle of the path that
mgdnage multiple interfaces on the path (i.e., bridges), the AdmitTrafficQos() action is invoKed
separately for each interface.

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

A |separate UpdateAdmittedQos() actignvis provided to permit the modification of alregdy

int
ce
r| or

EwW
Drk

on
ful
ns

: : : Its
contains mformatlon |nd|cat|ng whether Adm|tTraff|cOos() was able to establish QoS or not.
Control Points that receive success from the action check the Reason field to determine if
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.



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

— 80 — 29341-17-10 © ISO/IEC:2011(E)

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 QosSegmentld. If the QosSegmentld matches, the QosDevice

Services are attached to the same QoS Segment.

Thie 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 reserving the
L2[ Technology resources on a given QoS Segment. In the Resource argument of the
AdmitTrafficQos() and UpdateAdmittedQos() actions, the QDUpstream_and),QDDownstregm
fields inform the QosDevice Service of any upstream and downstream meighbor(s) it may
haye in the QoS Segment. The QosDevice Service uses this knowledge along with |its
intfinsic knowledge of the L2 Technology—i.e., whether the L2 Teghnhology requires J‘he
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 opr whether it should leave that
responsibility to its upstream or downstream neighbor. If the QosDevice Service determirles
that it is not responsible for setting up the stream on the'QoS Segment, it will retdirn
Successful completion with a ReasonCode = “001” and will register the TrafficDescriptor| of
the stream. The responsibility of QoS setup for eachilower layer technology is found|in
[QP_Add]

A |QosManager provides the lease time as “part of a TrafficDescriptor as input |to
AdmitTrafficQos(). The QosManager received.this lease time in the TrafficDescriptor from t{he
Cdntrol Point that invoked it. When the lease'time expires, the QosDevice Service releages
the QoS resources allocated to that TrafficDescriptor. The state of the QosDevice Serv|ce
after a release triggered by lease time, expiration is the same as if it had occurred as the
result of a ReleaseAdmittedQos() action.

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

A DosDevice Service gptionally collects information about traffic streams (Rotameter) from|its
interfaces. The QosPevice Service can be queried for the information using the actlon
GdtRotameterinformation(). The collection of data may be controlled using the actlon
CdnfigureRotameterObservation().

2.%.2 Prigritized QoS

CdgntrolPoints designed for version 3 use Qo0S:3 actions. Control Points designed for versjon
2 gtill\ase Qo0S:2 actions (as they are not designed for the Qo0S:3 actions).

2.5.2.1 Prioritized QoS usage by Control Points designed for version 3

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

A QosDevice Service exposes its static QoS capabilities through the
GetQosDeviceCapabilities() action. The static capabilities include type of native QoS support,

suptras—Prioritized“or“BestEffort* —Otter Capab”ItIES rretode TmaximomT PHY Tate,

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

Thie SetupTrafficQos() action provides a mechanism for the QosMahager to request the
deyice to provide network resources for a traffic stream identified by the TrafficDescriptor.

Rdce conditions may occur when different QosManagers use the actions GetQosState() gnd
SdtupTrafficQos(). To identify such conditions, the QosDewice Service provides a unique
idgntification of its state named QosStateld in reply to-the action GetQosState(). The
QgsManager provides QosStateld as input argumente te” SetupTrafficQos(). In case the
QgssStateld sent by the QosManager does not match,the most recent QosStateld handed ¢ut
by|the device, the device responds to SetupTrafficQds() with error code 760. This mechanigm
is used only for QoS Version 2; the AdmitTraffic@0s() action does not have the same issyes
with race conditions.

Thie QosManager can indicate to the QaosDevice Service to release resources in two ways.
Thie QosManager may either call the ReleaseTrafficQos() action or simply not renew the
legse time associated with the traffic stream.

Thie QosDevice Service provides L2 reachability information to the QosManager through the
GdtPathinformation action. This information includes the link identifier, MAC addregs,
bridging information and reachable MAC addresses for each link on the QosDevice Servige.
Thiis is useful to help a QosManager determine the topology of the network and the path| of
the traffic streams.

A PosDevice Service optionally collects information about traffic streams (Rotameter) fromlits
interfaces. The\\QosDevice Service can be queried for the information using the actfon
GdqtRotametertnformation(). The collection of data may be controlled using the actfon
CdnfigureRotameterObservation().

A |@@sManager may provide a lease time as part of a TrafficDescriptor as input|to
S lupTlaffibGUb(\). ‘VAVIEICII tilc icabc t;lllc c;\pilc:, t;lc EAUDDCViL,C SCIVibC IC:CQDCD t:lc Q S
resources allocated to that TrafficDescriptor. The state of the QosDevice Service is the same
as if it were a ReleaseTrafficQos() 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
Descriptor. When making the admission request, the QosManager sets the
RequestedQosType to Hybrid QoS. Based on the capabilities of the requested QoS Segment,
th OSDEVICE SETVICE pErforms appropriate Sieps to coniigure Parameterize oS |or
Prloritized QoS.

3 | XML Service Descriptions

<?xml version="1.0" encoding="utf-8"?>
<s¢pd 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</direction3

<relatedStateVariable>A_ARG_TYPE.NumRotameterObservations</relatedStateVariable>
</argument>
<argument>
<name>RotameterObservation</name>
<direction>outs/direction>
<relatedStateVariable>A_ARG_TYPE_RotameterInformation</relatedStateVariable>
</argument>
</argumentList>
</action>
<action>
<name>ConfigureRotameterObservation</name>
<argumentlList>
<dargument>
<name>RequestedConfRotameterObservations</name>
<direction>in</direction>

<relatedStateVariable>A_ARG_TYPE_ConfRotameterObservations</relatedStateVariable>
</argument>
<a rgl ment>
<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>
acction
<name>GetQosState</name>
<argumentList>
<argument>
<name>QosDeviceState</name>
<direction>out</direction>
<relatedStateVariable>A_ARG_TYPE_QosDeviceState</relatedStateVarjiable>
</argument>
<argument>
<name>NumberOfTrafficDescriptors</name>
<direction>out</direction>
<relatedStateVariable>A_ARG_TYPE_NumTrafficDescriptors</relatedStateVariables
</argument>
<argument>
<name>ListOfTrafficDescriptors</name>
<direction>out</direction>

<relatedStateVariable>A_ARG_TYPE_TrafficDescriptorsPerinterface</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>
<namé>QosStateld</name>
<direction>in</direction>
<reftatedStateVariable>A_ARG_TYPE_QosStateld</relatedStateVariable>
</drgument>
</argumentList>
</action>
<actionh>
<pame>GetExtendedQosState</name>
<argumentList>
<argument>
<name>TnputlrafficDescriptor</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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