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INFORMATION TECHNOLOGY -
UPNP DEVICE ARCHITECTURE -

Part 6-17: Heating, Ventilation and Air Conditioning Device Control Protocol —

User Operating Mode Service

FOREWORD

9)

IEC
patg

ISO

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission)
the specialized system for worldwide standardization. National bodies that are members of 1SO. _br
participate in the development of International Standards. Their preparation is entrusted do“-tech
committees; any ISO and IEC member body interested in the subject dealt with may participate in
preparatory work. International governmental and non-governmental organizations liaising with*SO and
also participate in this preparation.

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

The formal decisions or agreements of IEC and ISO on technical matters €xpress, as nearly as possibld,

international consensus of opinion on the relevant subjects since each technical committee 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 acce
by IEC and ISO member bodies in that sense. While all reasoehable efforts are made to ensure that]
technical content of IEC, ISO and ISO/IEC publications is aectrate, IEC or ISO cannot be held responsibl
the way in which they are used or for any misinterpretatiomby/any end user.

In order to promote international uniformity, IEC and\ISO member bodies undertake to apply IEC, ISO
ISO/IEC publications transparently to the maximum®extent possible in their national and regional publicati
Any divergence between any ISO/IEC publication @nd the corresponding national or regional publication sh
be clearly indicated in the latter.

ISO and IEC provide no marking procedurg, to indicate their approval and cannot be rendered responsibl
any equipment declared to be in conformity with an ISO/IEC publication.

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

No liability shall attach to JECvor ISO or its directors, employees, servants or agents including indivi
experts and members of their technical committees and IEC or ISO member bodies for any personal in
property damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (inclu
legal fees) and expenses arising out of the publication of, use of, or reliance upon, this ISO/IEC publicatig
any other IEC, 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.

and ISOndraw attention to the fact that it is claimed that compliance with this document may involve the ug
nts as indicated below.
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e putative patent rights have assured IEC and ISO that they are willing to negotiate free licences or lice

ces

under reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this respect,
the statements of the holders of the putative patent rights are registered with IEC and ISO.

Intel Corporation has informed IEC and ISO that it has patent applications or granted patents.

Information may be obtained from:

Intel Corporation

Standards Licensing Department
5200 NE Elam Young Parkway
MS: JFS-98

USA - Hillsboro, Oregon 97124

Microsoft Corporation has informed IEC and ISO that it has patent applications or granted patents as listed below:
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6101499 / US; 6687755 / US; 6910068 / US; 7130895 / US; 6725281 / US; 7089307 / US; 7069312 / US;
10/783 524 /US

Information may be obtained from:
Microsoft Corporation
One Microsoft Way
USA — Redmond WA 98052

Philips International B.V. has informed IEC and ISO that it has patent applications or granted patents.

Information may be obtained from:

Philips International B.V. — [P&S
High Tech campus, building 44 3A21
NL — 5656 Eindhoven

NXH B.V. (NL) has informed IEC and ISO that it has patent applications or granted patents.
Infofmation may be obtained from:

NXP B.V. (NL)

High Tech campus 60

NL — 56656 AG Eindhoven

Matgushita Electric Industrial Co. Ltd. has informed IEC and ISO that it has patent applications or granted patents.
Infofmation may be obtained from:

Matsushita Electric Industrial Co. Ltd.
1-3-7 Shiromi, Chuoh-ku

JP — Osaka 540-6139

Hewlett Packard Company has informed IEC and ISO that if_has patent applications or granted patents as ligted
belgw:

5 956 487 / US; 6 170 007 / US; 6 139 177 /US; 6 529 936 / US; 6 470 339 / US; 6 571 388 / US; 6[205
466 / US

Infofmation may be obtained from:

Hewlett Packard Company

1501 Page Mill Road

USA — Palo Alto, CA 94304

Sanjsung Electronics Co. Ltd. hds informed IEC and ISO that it has patent applications or granted patents.
Infofmation may be obtained\from:

Digital MediarBusiness, Samsung Electronics Co. Ltd.

416 Maetan-3-Bong, Yeongtang-Gu,

KR — Suwon City 443-742

Atteption is drawn to the possibility that some of the elements of this document may be the subject of patent rights

othgr than.those identified above. IEC and ISO shall not be held responsible for identifying any or all such pgtent
rights.

|SOHEE-209344—6- 47 was—prepar d-by-URrRmplementors—Corporation-and-adopted—underthePRASprecedurd, by
vy Pt

peroSTey T L P A
joint technical commlttee ISO/IEC JTC 1, Information technology, in parallel with its approval by national bodles of
ISO and IEC.

The list of all currently available parts of the ISO/IEC 29341 series, under the general title Universal plug and play
(UPnP) 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.
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ORIGINAL UPNP DOCUMENTS
(informative)

Reference may be made in this document to original UPnP documents. These references are retained in order to
maintain consistency between the specifications as published by ISO/IEC and by UPnP Implementers Corporation.
The following table indicates the original UPnP document titles and the corresponding part of ISO/IEC 29341:

UPnP Document Title

LIPnP Device Architecture 1.0

ISO/IEC 29341 Part

ISQUEC 293411

UPNP Basic:1 Device

UPnP AV Architecture:1

UPNnP MediaRenderer:1 Device
UPnP MediaServer:1 Device

UPnP AVTransport:1 Service

UPnP ConnectionManager:1 Service
UPNP ContentDirectory:1 Service
UPnP RenderingControl:1 Service
UPnP MediaRenderer:2 Device
UPNP MediaServer:2 Device

UPnP AV Datastructure Template:1
UPNP AVTransport:2 Service

UPnP ConnectionManager:2 Service
UPNP ContentDirectory:2 Service
UPNP RenderingControl:2 Service
UPNP ScheduledRecording:1

UPNP DigitalSecurityCamera:1 Device

UPnNP DigitalSecurityCameraMotionlmage:1 Service

UPnP DigitalSecurityCameraSettings:1 Service

UPNP DigitalSecurityCameraStilllmage:1 Service

UPNnP HVAC_System:1 Device

UPnP HVAC_ZoneThermostat:1 Device
UPnP ControlValve:1 Service

UPNnP HVAC_FanOperatingMode:1 Service
UPnP FanSpeed:1 Service

UPnP HouseStatus:1 Service

UPNnP HVAC_SetpointSchedulé:1 Service
UPnP TemperatureSensor:1{Service

UPNP TemperatureSetpoint:1 Service
UPNnP HVAC_UserOperatingMode:1 Service
UPNP BinaryLight:1,Device

UPnP Dimmablelight:1 Device

UPNP Dimming:{*Service

UPNP SwitchRewer:1 Service

UPnP InternetGatewayDevice:1 Device
UPNnP.L:ANDevice:1 Device

UPNP WANDevice:1 Device

UPnP WANConnectionDevice:1 Device
UPnP WLANAccessPointDevice:1 Device
UPNnP LANHostConfigManagement:1 Service
UPnP Layer3Forwarding:1 Service

UPnNP LinkAuthentication:1 Service

UPNP RadiusClient:1 Service

UPnP WANCableLinkConfig:1 Service
UPnP WANCommonlinterfaceConfig:1 Service

ISO/IEC 29341-2
ISO/IEC 29341-3-1
ISO/IEC 29341-3-2
ISO/IEC 29341-3-3
ISO/IEC 29341-3-10
ISO/IEC 29341-3-11
ISO/IEC 29341-3-12
ISO/IEC 29341-3-13
ISO/IEC 29341-4.2
ISO/IEC 29341433
ISO/IEC 2934144
ISO/IEC 29341-4-10
ISO/IEC" 29341-4-11
ISO/IEC,29341-4-12
ISQ/IEC 29341-4-13
ISO/IEC 29341-4-14
ISO/IEC 29341-5-1
ISO/IEC 29341-5-10
ISO/IEC 29341-5-11
ISO/IEC 29341-5-12
ISO/IEC 29341-6-1
ISO/IEC 29341-6-2
ISO/IEC 29341-6-10
ISO/IEC 29341-6-11
ISO/IEC 29341-6-12
ISO/IEC 29341-6-13
ISO/IEC 29341-6-14
ISO/IEC 29341-6-15
ISO/IEC 29341-6-16
ISO/IEC 29341-6-17
ISO/IEC 29341-7-1
ISO/IEC 29341-7-2
ISO/IEC 29341-7-10
ISO/IEC 29341-7-11
ISO/IEC 29341-8-1
ISO/IEC 29341-8-2
ISO/IEC 29341-8-3
ISO/IEC 29341-8-4
ISO/IEC 29341-8-5
ISO/IEC 29341-8-10
ISO/IEC 29341-8-11
ISO/IEC 29341-8-12
ISO/IEC 29341-8-13
ISO/IEC 29341-8-14
ISO/IEC 29341-8-15

UPnP WANEthernetLinkConfig:1 Service
UPnP WANIPConnection:1 Service
UPnP WANPOTSLinkConfig:1 Service
UPnP WANPPPConnection:1 Service
UPnP WLANConfiguration:1 Service
UPnP Printer:1 Device

UPnP Scanner:1.0 Device

UPNP ExternalActivity:1 Service

UPnP Feeder:1.0 Service

UPnP PrintBasic:1 Service

UPnP Scan:1 Service

UPnP QoS Architecture:1.0

UPnP QosDevice:1 Service

UPNP QosManager:1 Service

UPNP QosPolicyHolder:1 Service
UPnP QoS Architecture:2

UPnP QOS v2 Schema Files

TSONET 2934 1-8-T6
ISO/IEC 29341-8-17
ISO/IEC 29341-8-18
ISO/IEC 29341-8-19
ISO/IEC 29341-8-20
ISO/IEC 29341-8-21
ISO/IEC 29341-9-1
ISO/IEC 29341-9-2
ISO/IEC 29341-9-10
ISO/IEC 29341-9-11
ISO/IEC 29341-9-12
ISO/IEC 29341-9-13
ISO/IEC 29341-10-1
ISO/IEC 29341-10-10
ISO/IEC 29341-10-11
ISO/IEC 29341-10-12
ISO/IEC 29341-11-1
ISO/IEC 29341-11-2
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UPnP Document Title

UPnP QosDevice:2 Service

UPNP QosManager:2 Service

UPNP QosPolicyHolder:2 Service
UPnP RemoteUIlClientDevice:1 Device
UPnP RemoteUlServerDevice:1 Device
UPnP RemoteUIClient:1 Service

UPnP RemoteUIServer:1 Service
UPNP DeviceSecurity:1 Service

UPnP SecurityConsole:1 Service

29341-6-17 © ISO/IEC:2008(E)

ISO/IEC 29341 Part

ISO/IEC 29341-11-10
ISO/IEC 29341-11-11
ISO/IEC 29341-11-12
ISO/IEC 29341-12-1

ISO/IEC 29341-12-2

ISO/IEC 29341-12-10
ISO/IEC 29341-12-11
ISO/IEC 29341-13-10
ISO/IEC 29341-13-11
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1. Overview and Scope

This service definition is compliant with the UPnP Device Architecture version /.0.
This service definition enables the following functions:

e Changing and reading the user operating modes of an HVAC system
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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: HVAC_UserOperatingMode:1

2.2, State Variables

Taljle 1 State Variables

Variable Name Allowed  Default

Value® Value 2
MogleTarget R string see table (| Auto N/a
ModeStatus R string see-table none none
Name 0 string Zerolength | N/a

string

Nondstandard state variables implemented by an X TBD, TBD TBD TBD
UPnP vendor go here.

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

* Vdlues listed in this column are required. To specifyzstandard optional values or to delegate assignment of
valyes to the vendor, you must reference a specificiinstance of an appropriate table below.

Table 2 AllowedValueList for ModeTarget

Value Req. or Opt.'

off R
HedtOn Either HeatOn or CoolOn or both is required
CodlOn Either HeatOn or CoolOn or both is required
AutpChangeOver o
AuxfeatOn o
EcopantytieatOn [0}
EmergencyHeatOn [0}
AuxCoolOn o
EconomyCoolOn [0}
BuildingProtection [0}
EnergySavingsMode [0}
Vendor-defined R
Vendor-defined [0}

"R = Required, O = Optional, X = Non-standard.
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Table 3 AllowedValueList for ModeStatus

Value Req. or Opt.'

off R
InDeadBand R
HeatOn Either HeatOn or CoolOn or both is required
CoolOn Either HeatOn or CoolOn or both is required
AutpChangeOver [0}
AuxfHeatOn [0)
EcoppomyHeatOn [0}
EmgrgencyHeatOn [0}
AuxiCoolOn [0)
EcopomyCoolOn [0}
BuildingProtection [0}
EnefgySavingsHeating [0}
EnefgySavingsCooling [0}
Venlor-defined R
Venflor-defined [0}

"R { Required, O = Optional, X = Non-standard;

2.2.1. ModeTarget
Expgses the target operating mode of an HVAC system. Mode values are established by the manufacturer

2.2.2. ModeStatus
Expgses the current operating mode of an HVAC system. Mode values are established by the vendor

2.2.3. Name
This|optional variable may be used to capture a friendly name or location for this service.

2.2 4—RelationshipsBetween-State-\fariables

ModeTarget provides a variable for a Control Point to request a new mode. ModeStatus is the current mode
value. They may be different.

AutoChangeOver target mode enables the Modestatus to change between heating and cooling depending on
demand.


https://iecnorm.com/api/?name=9e192e37e2c3604898ac5296d60218fe

-10 - 29341-6-17 © ISO/IEC:2008(E)

2.3. Eventing and Moderation

Table 4 Eventing & Moderation

Variable Name Moderated Max Event | Logical Min Delta
Event Rate' Combination per Event?
Name Yes No none none On-change
ModeTarget Yes No none none On-Change
ModeStatus Yes No none none On-change
Nondstandard state variables TBD TBD TBD TBD TBD
implégmented by an UPnP vendor go
here.

"Ddtermined by N, where Rate = (Event)/(N secs).
2 (N)) * (allowedValueRange Step).

2.3.1. Event Model

Tahle 5 Event Model

Variable ul
requirements

Async
Requirements

Narne

Func. Vs
max rate

tradeoffs

Name Needed for UI

Est of Max
rate

On set-up only

Reason not
evented

N/a

ModeTarget Needed for Ul

Very low

N/a

ModeStatus Needed for UI

Very low

N/a

2.4. Actions

Tahle 6 Action list

Name
SefModeTarget

Req. or Opt. "

GdtModeTarget

GetModeStatus

GetName

SetName

Non-standard actions implemented by an UPnP vendor go here.

> O OfI=m|I=|I=

"R = Required, O = Optional, X = Non-standard.
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2.4.1. SetModeTarget
Changes the operating mode of the HVAC fan or blower.

2.4.

1.1. Arguments

Table 7 Arguments for SetModeTarget

Argument Direction relatedStateVariable
NewModeTarget In ModeTarget

2.4,
Norj

2.4,
Tar

2.4

70

1.2. Dependency on State (if any)
(v

1.3. Effect on State (if any)

pet mode changes to NewTarget

1.4. Errors

rorCode @ errorDescription | Description

D Mode not available | The requested mode is notlavailable

2.4

Proy

2.4

.2. GetModeTarget

Fides Mode information to control points or otherdevices

2.1. Arguments

Taljle 8 Arguments for GetModeTarget

Direction relatedStateVariable
CurfentModeTarget Out”® ModeTarget
R- Return Value

2.4
Dep

2.2. Dependency on State (if any)
lends oftModeTarget

2.4.

2.3. Effect on State (if any)

None

2.4.

2.4. Errors

errorCode @ errorDescription | Description

None
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2.4.3. GetModeStatus

Gets the current mode status

2.4.3.1. Arguments

Table 9 Arguments for GetModeStatus

Argument Direction relatedStateVariable
CurrentModeStatus Out" ModeStatus

R- Return Value

2.4)3.2. Dependency on State (if any)
Depends on ModeStatus.

2.413.3. Effect on State

Norje.

2.443.4. Errors

rorCode | errorDescription Description

2.4.4. GetName

Proyides the Name value to a control point ot other UPnP device

2.44.1. Arguments

Taljle 10 Arguments for GetName

Direction relatedStateVariable
CurfentName Out® Name

R Réturn'Value

2.4.4.2. Dependency on State (if any)
Depends on Name

2.4.4.3. Effect on State

None
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2.4.4.4. Errors

errorCode @ errorDescription | Description

none

2.4.5. SetName

Provides a new value for the Name variable.

2.445.1. Arguments

Table 11 Arguments for SetName

Direction relatedStateVariable

NewName In Name

2.445.2. Dependency on State (if any)
Norje

2.445.3. Effect on State
Chajnges Name

2.445.4. Errors

rorCode @ errorDescription | Description

2.4.6. Non-Standard Actions Implemented by a UPnP Vendor

To facilitate'Certification, non-standard actions implemented by UPnP vendors should be included in this servjice
template( The UPnP Device Architecture lists naming requirements for non-standard actions (see the section ¢n
Desfription).

2.4.7. Relationships Between Actions

None.
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2.4.8. Common Error Codes

The following table lists error codes common to actions for this service type. If an action results in multiple
errors, the most specific error should be returned.

Table 12: Common Error Codes

errorCode @ errorDescription | Description

401 Invalid Action See UPnP Device Architecture section on Control.

402 Invalid Args See UPnP Device Architecture section on Control.

404 Invalid Var See UPnP Device Architecture section on Control.

50[ Action Failed See UPnP Device Architecture section on Control.

60P-699 TBD Common action errors. Defined by UPnP Forum Technical
Committee.

70[1-799 Common action errors defined by the UPnP Forum wotking
committees.

80p-899 TBD (Specified by UPnP vendor.)

Thi
ope

.5. Theory of Operation

service allows a Control Point to set and observe the operating mode.ofa HVAC system. Reserved
ating modes are:

Off — System not active.

InDeadBand — System active but not currently heating or{cooling.

Heating — controlling to a heating setpoint.

Cooling — controlling to a cooling setpoint.

AutoChangeOver — Heating or cooling depending on demand and setpoints.

Emergency Heat — Often used with<tf€at Pumps to provide heat from a secondary source.
AuxHeatOn — see Emergency-heat.

AuxCooling- Used when a secondary cooling mechanism is available.

EconomyHeatOn ~'controlling to a heating setpoint that is less than the current heating temperature setpd
The delta value,issimplementation dependent.

EconomyCo0lingOn - controlling to a cooling setpoint that is more than the current cooling temperature
setpoints~The delta value is implementation dependent.

BuildingProtection — controlling to a default temperature that is intended to keep the water pipes and fixt

int.

IIcs

from freezing
=

EnergySavings — controlling to default temperatures that are—less (for heating) or more (for cooling) than
normal at-home temperatures.

Different vendors and different geographies employ different modes of operation. This service allows vendors to
implement a subset of the total set of reserved mode values.
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3. XML Service Description

<?xml version="1.0"?>
<scpd xmlns="urn:schemas-upnp-org:service-1-0">
<specVersion>
<major>l</major>
<minor>0</minor>
</specVersion>
<actionList>
<action>

—<IamMe S SeMode Target I/ name
<argumentList>
<argument>

<name>NewModeTarget</name>
<direction>in</direction>
<relatedStateVar:Lable>ModeTarget</relatedStateVarlableQD

</argument>

</argumentList> hx
</action> (19(5

<action>
<name>GetModeTarget</name> \Q/
<argumentLists> O\
<argument> Qb

<name>CurrentModeTarget</name> g:\
<directions>out</directions>
<retval/> Q
<relatedStateVariable>ModeTarg€) relatedStatevVariable>

</argument> 0\\

</argumentList> g\

</action>
%\

<action>
<name>GetModeStatus</names @)
2\

<argumentLlst>
<argument> XSD

<name>CurrentMdeStatus</name>
<d1rect10n>€%§Z7d1rect10n>

<retval/>
<related&tateVarlable>MOdeStatus</relatedStateVariable>

</arguments’
</argume st>

</action>§ .

<acti

etName</name>
umentList>

<
\Q/ <argument>

— <Iame S CUr TCIICNIMES / TTame
<direction>out</direction>
<retval/>
<relatedStateVariable>Name</relatedStateVariable>

</argument>
</argumentList>

</action>

<action>
<name>SetName</name>

<argumentList>
<argument>

<name>NewName</name>
<direction>in</direction>
<relatedStateVariable>Name</relatedStateVariable>



https://iecnorm.com/api/?name=9e192e37e2c3604898ac5296d60218fe

	CONTENTS
	FOREWORD
	ORIGINAL UPNP DOCUMENTS (informative)
	1. Overview and Scope
	2. Service Modeling Definitions
	2.1. ServiceType
	2.2. State Variables
	2.3. Eventing and Moderation
	2.4. Actions
	2.5. Theory of Operation

	3. XML Service Description
	4. Test 
	Table 1 State Variables
	Table 2 AllowedValueList for ModeTarget
	Table 3 AllowedValueList for ModeStatus
	Table 4 Eventing & Moderation
	Table 5 Event Model
	Table 6 Action list
	Table 7 Arguments for SetModeTarget
	Table 8 Arguments for GetModeTarget
	Table 9 Arguments for GetModeStatus
	Table 10 Arguments for GetName
	Table 11 Arguments for SetName
	Table 12: Common Error Codes

