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Foreword

2(E)

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies

ISO

(IQ('\ member hnrline) The work of prnp:\ring International Standards is nnrmnlly carried out throt |gh

technical committees. Each member body interested in a subject for which a technical committee has
established has the right to be represented on that committee. International organizations, governmenta
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the'‘lnterna
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordin
Committees of the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE)develops its stand
through a consensus development process, approved by the American National Standards Institute,
brings together volunteers representing varied viewpoints and interests to achieve 'the’ final product. Volun
are not necessarily members of the Institute and serve without compensation, While the IEEE administer
process and establishes rules to promote fairness in the consensus developrrient process, the IEEE doe
independently evaluate, test, or verify the accuracy of any of the information eontained in its standards.

The main task of technical committees is to prepare International-Standards. Draft International Stang
adopted by the technical committees are circulated to the member bodies for voting. Publication &
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is called to the possibility that implementation of this standard may require the use of subject m
covered by patent rights. By publication of this standard, ho position is taken with respect to the existen

been
and
jonal

ating
ards
hich
feers
5 the
5 not

ards
S an

atter
Ce or

validity of any patent rights in connection therewithhn JISO/IEEE is not responsible for identifying essegntial

patents or patent claims for which a license may be,required, for conducting inquiries into the legal valid

ty or

scope of patents or patent claims or determining whether any licensing terms or conditions provide¢d in

connection with submission of a Letter of Assurance or a Patent Statement and Licensing Declaration Fo
any, or in any licensing agreements are reasonable or non-discriminatory. Users of this standard are expr
advised that determination of the validjty of any patent rights, and the risk of infringement of such righ
entirely their own responsibility. Further information may be obtained from ISO or the IEEE Stang
Association.

ISO/IEEE 11073-10421 was prepared by the IEEE 11073 Standards Comittee of the IEEE Engineeri

'm, if
pssly
s, is
ards

g in

Medicine and Biology Society (as IEEE Std 11073-10421-2010). It was adopted by Technical Comnjittee

ISO/TC 215, Health informatics, in parallel with its approval by the ISO member bodies, under the “fast-
procedure” defined in‘thée Partner Standards Development Organization cooperation agreement betweer
and IEEE. IEEE is responsible for the maintenance of this document with participation and input from|
member bodies:

ISO/IEEEA1073 consists of the following parts, under the general title Health informatics — Personal h
device communication (text in parentheses gives a variant of subtitle):

—PRart 10101: (Point-of-care medical device communication) Nomenclature

track
ISO
ISO

ealth

= Part 10201: (Point-of-care medical device communication) Domain information model

— Part 10404: Device specialization — Pulse oximeter
— Part 10407: Device specialization — Blood pressure monitor
— Part 10408: Device specialization — Thermometer

— Part 10415: Device specialization — Weighing scale

© 1SO 2012 — All rights reserved
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— Part 10417: Device specialization — Glucose meter
— Part 10420: Device specialization — Body composition analyzer
— Part 10421: Device specialization — Peak expiratory flow monitor (peak flow)

— Part 10471: Device specialization — Independant living activity hub

— Part 10472 Devite speciatizatior— edicatior moritor

— [Part 20101: (Point-of-care medical device communication) Application profiles — Base standard

— [Part 20601: Application profile — Optimized exchange protocol

— Part 30200: (Point-of-care medical device communication) Transport profile — Cable connected

— Part 30300: (Point-of-care medical device communication) Transport profile — Infrared wireless

— Part 30400: (Point-of-care medical device communication) Interface profile — Cabled Ethernet

— [Part 90101: (Point-of-care medical device communication) Analytical instruménts — Point-of-care test
— [Part 91064: (Standard communication protocol) Computer-assisted electrocardiography

— [Part 92001: (Medical waveform format) — Encoding rules
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Introduction

This introduction is not part of IEEE Std 11073-10421-2010, Health informatics—Personal health device
communication—Part 10421: Device specialization—Peak expiratory flow monitor (peak flow).

ISO/IEEE 11073 standards enable communication between medical devices and external computer
systems. This document uses the optimized framework created in IEEE Std 11073-20601-2008" -and
describes a specific, interoperable communication approach for weighing scales. These standards align
with, and draw upon, the existing clinically focused standards to provide support for communication of data
from clinical or personal health devices

? For information on references, see Clause 2.
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Health informatics — Personal health device
communication —

Part 10421
Device specialization — Peak expiratory flow monitor

(peak flow)

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection. Implementers of the standard are responisible for determining appropriate
safety, security, environmental, and health practices or regulatory‘requirements.

This IEEE document is made available for use subject to important notices and legal disclaimers. These
notices and disclaimers appear in all publications containing this document and may be found under the
heading “Important Notice” or “Important Notices -and Disclaimers Concerning IEEE Documents.”
They can also be obtained on request from IEEE or viewed at http://standards.ieee.org/IPR/disclaimers.html.

1 Overview

1.1 Scope

The scope of this standard jis t0 establish a normative definition of communication between personal
telehealth peak flow monitoring devices (agents) and managers (e.g., cell phones, personal computers,
personal health appliances; and set top boxes) in a manner that enables plug-and-play interoperability. It
leverages work done(in “other ISO/IEEE 11073 standards including existing terminology, information
profiles, application profile standards, and transport standards. It specifies the use of specific term codes,
formats, and behayiors in telehealth environments restricting optionality in base frameworks in favor of
interoperability_)This standard defines a common core of functionality of a peak-flow monitoring device.
The use case€)is restricted to personal respiratory monitoring and therefore does not include hospital-based
spirometty/ Continuous and high-acuity monitoring (e.g., for emergency response) are outside the scope of
the use’case.

Inthe context of personal health devices, a peak flow meter is a device used to measure the respiratory
function of those managing respiratory conditions such as asthma and chronic obstructive pulmonary
disease. The ability to identify declining respiratory status prior to the need for acute intervention improves

the quality of Iife for the individual while reducing the overall costs of care. Respiratory status data are
collected by a personal respiratory monitoring device and forwarded to a central data repository for review
and action by a health care provider. The data are episodic in nature and are forwarded at designated
intervals or when the person is symptomatic.

© 1SO 2012 — All rights reserved
© IEEE 2012 — All rights reserved 1
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This standard provides the data modeling and its transport shim layer according to IEEE Std 11073-
20601™-2008 and does not specify the measurement method.

1.2 Purpose

This standard addresses a need for an openly defined, independent standard for controlling information
exchange to and from personal health devices (agents) and managers (e.g. cell phones, personal computérs,
personal health appliances, set top boxes). Interoperability is key to growing the potential market for these
devices and enabling people to be better informed participants in the management of their health.

1.3 Context
See IEEE Std 11073-20601-2008 for an overview of the environment within which this‘standard is written.

This standard defines the device specialization for the peak expiratory flow menifer, being a specific agent
type, and it provides a description of the device concepts, its capabilities, andits'implementation according
to this standard.

This standard is based on IEEE Std 11073-20601-2008, which, in,turn draws information from both
ISO/IEEE Std 11073-10201:2004 [B2]' and ISO/IEEE Std 11073;20101:2004 [B3]. The medical device
encoding rules (MDERS) used within this standard are fully described in IEEE Std 11073-20601-2008.

This standard reproduces relevant portions of the nomenglature found in ISO/IEEE 11073-10101:2004 [B1]
and adds new nomenclature codes for the purposes’ of this standard. Between this standard and
IEEE Std 11073-20601-2008 all required nomenclature codes for implementation are documented.

NOTE—In this standard, ISO/IEEE P11073-104zz is used to refer to the collection of device specialization
standards that utilize IEEE Std 11073-20601-2008, where zz can be any number from 01 to 99, inclusive.

2 Normative references

The following referenced documents are indispensable for the application of this document (i.e., they must
be understood and used,‘so ‘that each referenced document is cited in text and its relationship to this
document is explained)y For dated references, only the edition cited applies. For undated references, the
latest edition of theeferenced document (including any amendments or corrigenda) applies.

IEEE Std 11073-20601™-2008, Health informatics—Personal health device communication—Application
profile—Optimized Exchange Protocol.™

See Annex A for all informative material referenced by this standard.

NOTE—IEEE Std 11073-20601-2008 is referenced throughout this standard as IEEE Std 11073-20601.

! The numbers in brackets correspond to those of the bibliography in Annex A.

2 Notes in text, tables, and figures are given for information only and do not contain requirements needed to implement the standard.
>The IEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, Inc.
*IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854,

USA (http://standards.ieee.org/).
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3 Definitions, acronyms, and abbreviations

3.1 Definitions

For the purposes of this document, the following terms and definitions apply. The IEEE Standards
Dictionary: Glossary of Terms & Definitions should be referenced for terms not defined in this clausé:
3.1.1 agent: A node that collects and transmits personal health data to an associated manager;

3.1.2 class: In object-oriented modeling, a class describes the attributes, methods, and eyents that objects
instantiated from the class utilize.

3.1.3 compute engine: See: manager.
3.1.4 device: A term used to refer to a physical apparatus implementing eithefan agent or a manager role.

3.1.5 forced expiratory volume: The expiratory volume of a subject under forced conditions at time t in
seconds, measured from time zero.

3.1.6 handle: An unsigned 16-bit number that is locally unique and.identifies one of the object instances
within an agent.

3.1.7 manager: A node receiving data from one or more agent systems. Some examples of managers include
a cellular phone, health appliance, set top box, or a computer system.

3.1.8 obj-handle: See: handle.

3.1.9 object: In object-oriented modeling, a particular instantiation of a class. The instantiation realizes
attributes, methods, and events from the class:

3.1.10 peak expiratory flow: maximum. flow measured at the mouth during an expiration delivered with
maximal force starting immediately after achieving maximum lung inflation.

3.1.11 peak expiratory flow monitor: A medical device used to measure the respiratory function of those
managing respiratory conditions such as asthma.

3.1.12 personal best: This value is determined by a healthcare professional or based on predicted average peak
flow and is typically the highest peak expiratory flow (PEF) reading an individual can obtain while in peak
condition.

3.1.13 personal health device: A device used in personal health applications.
3.1.14 personal telehealth device: See: personal health device.

3.1.15/predicted average peak flow: The value of peak expiratory flow that is calculated based on the user’s
age, height, and sex to serve as a benchmark for the user’s measurements.

A4

3.1116 time zero: In the context of this document, time zero is the instant at which a user starts blowing into th
peak-flow monitor to record a measurement.

3.2 Acronyms and abbreviations

APDU application protocol data unit
ASN.1 Abstract Syntax Notation One
DIM domain information model

EUI-64 extended unique identifier (64 bits)
FEV forced expiratory volume

* The IEEE Standards Dictionary: Glossary of Terms & Definitions is available at http:/shop.ieee.org/.

© 1SO 2012 — All rights reserved
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FEV1 forced expiratory volume in 1 s
FEV6 forced expiratory volume in 6 s
ICS implementation conformance statements
MDC medical device communication
MDER medical device encoding rules
MDS medical device system

MOC managed object class

OID object identified

PDU protocol data unit

PEF peak expiratory flow

PHD personal health device

VMO virtual medical object

VMS virtual medical system

4 Introduction to ISO/IEEE 11073 personal health devices

4.1 General

This standard and the remainder of the series of ISO/IEEE 11073 petsonal health device (PHD) standards
fit in the larger context of the ISO/IEEE 11073 series of standards.” The full suite of standards enables
agents to interconnect and interoperate with managers and with’ computerized health-care information
systems. See IEEE Std 11073-20601 for a description «of,‘the guiding principles for this series of
ISO/IEEE 11073 Personal Health Device standards.

IEEE Std 11073-20601 supports the modeling and implementation of an extensive set of personal health
devices. This standard defines aspects of the peak'€xpiratory flow monitor device. It describes all aspects
necessary to implement the application layer services and data exchange protocol between an
ISO/IEEE 11073 PHD peak expiratory flow-monitor agent and a manager. This standard defines a subset of
the objects and functionality contained i\ lEEE Std 11073-20601 and extends and adds definitions where
appropriate. All new definitions are_giyen in Annex B in Abstract Syntax Notation One (ASN.1) [B4].
Nomenclature codes referenced in(this standard, which are not defined in IEEE Std 11073-20601, are
normatively defined in Annex C:

4.2 Introduction toJlEEE 11073-20601 modeling constructs

4.2.1 General

The ISO/IEEEV1073 series of standards, and in particular IEEE Std 11073-20601, is based on an object-
oriented ,syStems management paradigm. The overall system model is divided into three principal
comporients: the domain information model (DIM), the service model, and the communication model. See

IEEE;Std 11073-20601 for a detailed description of the modeling constructs.

4.2.2 Domain information model

The DIM is a hierarchical model that describes an agent as a set of objects. These objects and their

attributes represent the elements that control behavior and report on the status of the agent and data that an
agent can communicate to a manager. Communication between the agent and the manager is defined by the
application protocol in IEEE Std 11073-20601.

4.2.3 Service model
The service model defines the conceptual mechanisms for the data exchange services. Such services are

mapped to messages that are exchanged between the agent and the manager. Protocol messages within the
ISO/IEEE 11073 series of standards are defined in ASN.1. The messages defined in IEEE Std 11073-20601

© 1SO 2012 — All rights reserved
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can coexist with messages defined in other standard application profiles defined in the ISO/IEEE 11073
series of standards.

4.2.4 Communication model

In general, the communication model supports the topology of one or more agents communicating over
logical point-to-point connections to a single manager. For each logical point-to-point connection, the
dynamic system behavior is defined by a connection state machine as specified in IEEE Std 11073-2060.1.
The security of this communication is largely determined by, but not limited to, the physical security.of the
device along with the inherent security of the underlying transports. Additional security may be defined by
future revisions of IEEE Std 11073-20601.

4.2.5 Implementing the models

An agent implementing this standard shall implement all mandatory elements of the information, service,
and communication models as well as all conditional elements where the condition is met. The agent
should implement the recommended elements, and it may implement any ‘¢ombination of the optional
elements. A manager implementing this standard shall utilize at least on¢\of the mandatory, conditional,
recommended, or optional elements. In this context, “utilize” means (to) use the element as part of the
primary function of the manager device. For example, a manager whose’primary function is to display data
would need to display a piece of data in the element in order to utilize it.

5 Peak expiratory flow monitor device concepts and modalities

5.1 General

This clause presents the general concepts of\peak expiratory flow monitor devices. In the context of
personal health devices in this family of standards, a peak expiratory flow monitor is a device that measures
the respiratory function of those managing respiratory conditions such as asthma. In general, the peak
expiratory flow monitor will be taking measurements of the lung function of the subject by recording the
flow and volume of air during exhalation with maximum effort. Typically, a peak expiratory flow monitor
accomplishes this task by measuring and recording peak expiratory flow (PEF) and forced expiratory
volume in 1 s (FEV1). In someTases, forced expiratory volume in 6 s (FEV6) is also measured.

The methods to determine PEF and forced expiratory volume (FEV) vary, but common methods include
the use of pressure sensors, mechanical turbines, piezo-electric crystals, and so on as sensors. The subject is
required to deliver)an expiration with maximal force into a mouthpiece that channels the air to the sensor.
Typically, the Sénsor will measure airflow to determine PEF, and from the area of the tube in which the
sensor is placed, the volume (FEV1 or FEV6) may be calculated.

52 PEF

PEF is a measure of how fast an individual can push air out of their lungs after taking a maximal inspiration
and followed by a maximal expiration. PEF is measured in liters per minute. Figure 1 shows the typical rate

£.01 1 - 1 AR oY mb ml el - 1 1 101
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Figure 1—PEF waveform (representation only—does not correspond to real values)

5.3 Personal best

Personal best is not a constantly measured value; rather, it is determined by a health-care professional or
based on predicted average peak flow. The personal best is typically the highest PEF reading an individual
can obtain while in peakKcondition. Personal best, as a value of PEF, is measured in liters per minute.

5.4 FEV1

FEV1 is,a.measure of forced expiratory volume. It is a measure of expiratory volume of a subject under
forced/conditions at 1 s, measured from time zero (time at which subject starts the expiration). FEV1 is
measpred in liters. Figure 2 shows a typical pulmonary waveform where FEV1 is the total volume of air
anid would be calculated as the area under the curve between 0 s and 1 s.

© 1SO 2012 — All rights reserved
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Figure 2—FEV1 waveform (representation only—does not correspond to real values)

5.5 FEV6

FEV6 is a measure of the forced expiratory volume of a subject under forced conditions at 6 s measured
from time zero. FEV6 isimeasured in liters.

6 Peak expiratory flow monitor domain information model

6.1 Overview

THisysubclause describes the domain information model of the peak expiratory flow monitor.

6.2 Class extensions

In this standard, no class extensions are defined with respect to IEEE Std 11073-20601.

6.3 Object instance diagram

The object instance diagram of the peak expiratory flow monitor domain information model, defined for
the purposes of this standard, is shown in Figure 3.
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The objects of the DIM, as shown in Figure 3, are described in 6.5 through 6.10. This includes the medical
device system (MDS) object (6.5), the numeric objects (6.6), the real-time sample array objects (6.7), the
enumeration objects (6.8), the PM-store objects (6.9), and the scanner objects (6.10). Subclause 6.11
describes the rules for extending the peak expiratory flow monitor information model beyond elements as
described in this standard. Each subclause that describes an object of the peak expiratory flow monitor

contains the following information:

— The nomenclature code used to identify the class of the object. One example where this code is
used is the configuration event, where the object class is reported for each object. Thisjallows
the manager to determine whether the class of the object being specified is a numeric,, réal-time
sample array, enumeration, scanner, or PM-store class.

— The attributes of the object. Each object has attributes that represent and convey-information on
the physical device and its data sources. Each object has a Handle attribute, that identifies the
object instance within an agent. Attribute values are accessed and modified\using methods such
as GET and SET. Attribute types are defined using ASN.1. The ASN.1 definitions for new
attribute types specific to this standard are in Annex B, and the ASN definitions for existing
attribute types referenced in this standard are in IEEE Std 1107320601.

— The methods available on the object.
— The potential events generated by the object. The data afe sent to the manager using events.
— The available services such as getting or setting attfibutes.

The attributes for each class are defined in tables that specify the name of the attribute, its value, and its
qualifier. The qualifiers mean: M — Attribute is Mandatery, C — Attribute is Conditional and depends on
the condition stated in the Remark or Value columu(if IEEE Std 11073-20601 is referenced, then it
contains the conditions), R — Attribute is Recomimended, NR — Attribute is Not Recommended, and
O — Attribute is Optional. Mandatory attributes-shall be implemented by an agent. Conditional attributes
shall be implemented if the condition applies-and may be implemented otherwise. Recommended attributes
should be implemented by the agent. Not tecommended attributes should not be implemented by the agent.
Optional attributes may be implementedyby the agent.

The attributes can be either static;imeaning that they shall remain unchanged after the configuration is
agreed upon, or dynamic, meaning that the attribute may change at some point after configuration.

| Class-PHD-Peak Expiratory Flow Monitor |

Numeric MDS 1 Numeric
1
1 1 Peak Expi
piratory
PEF > Flow Monitor <> FEVi
{
1 1 1
Numeric| Numeric|
1 0..1
Personal Best | | FEV6
1

Enumeration

Reading Status

Figure 3—Peak expiratory flow monitor—domain information model
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6.4 Types of configuration
6.4.1 General

As specified in IEEE Std 11073-20601, there are two styles of configuration available. Subclauses 6.4.2

and 6.4.3 briefly introduce standard and extended configurations.
6.4.2 Standard configuration

Standard configurations are defined in the IEEE 11073-104zz specializations (such as this standard)iand are
assigned a well-known identifier (Dev-Configuration-Id). The usage of a standard configuration is
negotiated at association time between the agent and the manager. If the manager recognizes-and selects to
operate using the configuration, then the agent can send measurements immediately. If the manager does
not recognize the configuration, the agent provides the configuration prior to transmifting measurement
information.

6.4.3 Extended configuration

In extended configurations, the agent’s configuration is not predefined.ina standard. The agent determines
the objects, attributes, and values that will be used in a configurationand assigns a configuration identifier.
When the agent associates with a manager, an acceptable configuration is negotiated. Typically, the
manager does not recognize the agent’s configuration on the fitst connection, so the manager responds that
the agent needs to send its configuration information as-a, gonfiguration event report. If, however, the
manager recognizes the configuration, either because.it*Wwas preloaded in some way or the agent had
previously associated with the manager, then the manager responds that the configuration is known and no
further configuration information needs to be sent.

6.5 Medical device system object

6.5.1 MDS object attributes

Table 1 summarizes the attributes‘of the peak expiratory flow monitor MDS object. The nomenclature code
to identify the MDS class is MDC MOC _VMS MDS SIMP.

© 1SO 2012 — All rights reserved
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Table 1—MDS object attributes

Attribute name Value Qual.
Handle 0 M
System-Type Attribute not present. See IEEE Std 11073-20601. C
st]Pm-Tvpe-qur-T ist !MDF_DPV_QPFF_PR OFIT E_PEEM 1 M
System-Model {*“Manufacturer”,”Model”’}. M
System-Id Extended unique identifier (64-bits) (EUI-64). M
Dev-Configuration-I1d Standard config: 0x0834 (2100) M

Extended configs: 0x4000-0x7FFF.

Attribute-Value-Map

See IEEE Std 11073-20601.

Production-Specification

See IEEE Std 11073-20601.

Mds-Time-Info

See IEEE Std 11073-20601.

Date-and-Time

See IEEE Std 11073-20601.

Relative-Time

See IEEE Std 11073-20601.

HiRes-Relative-Time

See IEEE Std 11073-20601.

Date-and-Time-Adjustment

See IEEE Std 11073-20601.

Power-Status

onBattery or onMains.

Battery-Level

See IEEE Std 11073-20601.

Remaining-Battery-Time

See IEEE Std 11073-20601.

Reg-Cert-Data-List

See IEEE Std 11073-20601.

Confirm-Timeout

See IEEE Std 11073-20601.

olo|o|o|o|a|a|at|o|t

NOTE—See IEEE Std 11073-20601 for information on whether an-atttibute is static or dynamic.

In the response to a Get MDS Object command, only itmplemented attributes and their corresponding
values are returned.

See IEEE Std 11073-20601 for descriptive ¢Xplanations of the individual attributes as well as for
information on attribute ID and attribute type.

The Dev-Configuration-Id attribute holds a locally unique 16-bit identifier that identifies the device
configuration. For a peak expiratory‘flow monitor agent with extended configuration, this identifier is
chosen in the range of extended-config-start to extended-config-end (see IEEE Std 11073-20601) as shown
in Table 1.

The agent sends the _Dev-Configuration-Id during the Associating state (see 8.3) to identify its
configuration for the duration of the association. If the manager already holds the configuration information
relating to the Dev-Configuration-Id, it recognizes the Dev-Configuration-Id and the Configuring state (see
8.4) is skipped, and the agent and manager then enter the Operating state. If the manager does not recognize
the Dev-Configuration-Id, the agent and manager enter the Configuring state.

If an agent implements multiple IEEE 11073-104zz specializations, System-Type-Spec-List is a list of
typeiversion pairs, each referencing the respective device specialization and version of that specialization.

6:5.2 MDS object methods

Table 2 defines the methods (actions) of the MDS object. These methods are invoked using the Action

service. In Table 2, the Subservice type name column delines the name ol the method, the Mode column
defines whether the method is invoked as an unconfirmed action (i.e., roiv-cmip-action from
IEEE Std 11073-20601) or a confirmed action (i.e., roiv-cmip-confirmed-action); the Subservice type
(action-type) column defines the nomenclature code to use in the action-type field of an action request and
response (see IEEE Std 11073-20601); the Parameters (action-info-args) column defines the associated
ASN.1 data structure (see IEEE Std 11073-20601 for ASN.1 definitions) to use in the action message for
the action-info-args field of the request; and the Results (action-info-args) column defines the structure to
use in the action-info-args of the response.
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Service Subservice Mode Subservice type Parameters Results
type name (action-type) (action-info- (action-info-
args) args)
ACTION Set-Time Confirmed | MDC _ACT SET TIME | SetTimelnvoke —
Set-Time

This method allows the manager to set a real-time clock in the agent with the absolute time. The dgent
indicates whether the Set-Time command is valid using the mds-time-capab-set-clock bit in the Mds-Time-

Info attribute (see IEEE Std 11073-20601).

If the agent supports the Absolute-Time-Stamp attribute, this method shall be implemented-

Agents following only this device specialization and no others shall send event reports, using agent initiated
measurement data transmission. Agents following this device specialization as,well as others shall send
event reports in the appropriate fashion. During the association procedure (see8.3), data-req-mode-capab
shall be set to the appropriate value for the event report style. As a resultythe’manager shall assume the
peak expiratory flow monitor agent does not support any of the MDS-Data-Request features (see
IEEE Std 11073-20601 for additional information). Thus, implementation of the MDS-Data-Request

method/action is not required in this standard and is not shown in Table-2.

6.5.3 MDS object events

Table 3 defines the events that can be sent by the peak expiratory flow monitor MDS object.

Table 3—Peak expiratory flow, monitor MDS object events

Service Subservice Mode Subservice type Parameters Results
type name (event-type) (event-info) (event-reply-
info)

MDS- Confirmed MDC_NOTI_CO ConfigReport ConfigReport
Configurati NFIG Rsp
on-Event
MDS- Confirmed MDC NOTI_SCA | ScanReportInfo —
Dynamic- N_REPORT VA Var

EVENT Data- R

REPORT Update-Var
MDS= Confirmed MDC NOTI_SCA | ScanReportInfoF | —
Dynamic- N _REPORT FIX | ixed
Data- ED
Update-
Fixed

— MDS-Configuration-Event:

This event is sent by the peak expiratory flow monitor agent during the configuring procedure if
the manager does not already know the peak expiratory flow monitor agent’s configuration from
past associations or because the manager has not been implemented to recognize the

Contiguration according to e peak expiratory 11ow monitor device specialization. The event
provides static information about the supported measurement capabilities of the peak expiratory
flow monitor agent.

MDS-Dynamic-Data-Update-Var:

This event provides dynamic measurement data from the peak expiratory flow monitor agent for
the PEF, FEV1, and optionally FEV6 numeric objects. These data are reported using a generic
attribute list variable format. The event is sent as an unsolicited message by the agent (i.e., an
agent-initiated measurement data transmission). See 8.5.3 for more information on unsolicited
event reporting.
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— MDS-Dynamic-Data-Update-Fixed:
This event provides dynamic measurement data from the peak expiratory flow monitor agent for
the PEF, FEV1, and optionally FEV6 numeric objects. These data are reported in the fixed
format defined by the Attribute-Value-Map attribute of the object. The event is sent as an
unsolicited message by the agent (i.e., an agent-initiated measurement data transmission). See

8.5.3 for more information on unsolicited event reporting.

NOTE—IEEE Std 11073-20601 requires that managers support all of the MDS object events listed above.
6.5.4 Other MDS services
6.5.4.1 GET service

A peak expiratory flow monitor agent shall support the GET service, which is provided-by the MDS object
to retrieve the values of all implemented MDS object attributes. The GET service can'beinvoked as soon as
the peak expiratory flow monitor agent receives the Association Response and moves to the Associated
state, including the Operating and Configuring substates.

The GET request for all attributes shall be supported. An attribute-id-listparameter may be supported.

The manager may request the MDS object attributes of the peak expitatory flow monitor agent; in which
case, the manager shall send the “Remote Operation Invoke-\Get” message (see roiv-cmip-get in
IEEE Std 11073-20601) with the reserved MDS handle value ¢f 0:"The peak expiratory flow monitor agent
shall report its MDS object attributes to the manager using the “Remote Operation Response | Get”
message (see rors-cmip-get in [EEE Std 11073-20601). 'S€e Table 4 for a summary of the GET service
including some message fields.

Table 4—Peak expiratory flow monitor MDS object GET service

Service Subservice | Mode Subservice type Parameters Results
type name
GET <na> <impli“| <na> GetArgumentSi GetResultSim
ed mple ple
confir = (obj-handle = = (obj-handle
med> 0), attribute-id- = 0), attribute-
list <optional> list

See 8.5.2 for details oh the procedure for getting the MDS object attributes.
6.5.4.2 SET service

The peak-expiratory flow monitor specialization does not require an implementation to support the MDS
object«SEYT service.

© 1SO 2012 — All rights reserved
© |IEEE 2012 — All rights reserved



https://standardsiso.com/api/?name=96febaef04ef352d87777e47b4d8232e

ISO/IEEE 11073-10421:2012(E)

6.6 Numeric objects

6.6.1 General

TIIU pcak UAPilai.Uly ﬂUW lllullii.Ul DIIVI (OLL rigulc 3) \./Ulli.aillb i.}llCC billllJ}C llulllClib U‘Uiji.b fUl PEF,
personal best, and FEV1, and optionally it can contain a fourth simple numeric object for FEV6. These are
described in the 6.6.2 through 6.6.5.

Sometimes, the interpretation of one attribute value in an object depends on other attribute valu€s in the
same object. For example, Unit-Code and Unit-LabelString provide context for the observed values.
Whenever a contextual attribute changes, the agent shall report these changes to the manager using an MDS
object event (see 6.5.3) prior to reporting any of the dependent values.

6.6.2 PEF

Table 5 summarizes the attributes of the simple numeric object that reports PEF. The nomenclature code to
identify the numeric class is MDC MOC VMO METRIC NU. The PEF numeric object shall be
supported by a peak expiratory flow monitor agent.
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Table 5—PEF simple numeric object attributes

Attribute name

Extended configuration

Standard configuration
(Dev-Configuration-Id = 0x0834)

Value Qual. Value Qual.

Handle See IEEE Std 11073-20601. M 1 M

Type TMDC_PART_SCADAZ, ™ TMDC_PART SCADA, ™M
MDC _FLOW_AWAY_EXP _FORC MDC _FLOW_AWAY_EXP FORCED PEA
ED PEAK }. K}.

Supplemental-Types See IEEE Std 11073-20601. NR Attribute not initially present. If present follow [ NKR

IEEE Std 11073-20601.

Metric-Spec-Small mss-avail-intermittent, mss-avail- M mss-avail-intermittent, mss-avail-stored-data, M
stored-data, mss-msmt-aperiodic, mss-msmt-aperiodic, mss-acc-agent-initiated:
mss-acc-agent-initiated.

Metric-Structure-Small See IEEE Std 11073-20601. NR Attribute not initially present. If present follow | NR

IEEE Std 11073-20601.

Measurement-Status See IEEE Std 11073-20601. NR Attribute not initially present, If present follow | NR
IEEE Std 11073-20601.

Metric-I1d See IEEE Std 11073-20601. NR Attribute not initially ptesent. If present follow | NR
IEEE Std 11073-20601%

Metric-I1d-List See IEEE Std 11073-20601. NR Attribute not initiallyspresent. If present follow | NR
IEEE Std 11073-20601.

Metric-Id-Partition See IEEE Std 11073-20601. NR Attribute n@t initially present. If present follow | NR
IEEE StdA1073-20601.

Unit-Code MDC DIM X L PER _MIN. M MDGE DIM X L PER MIN M

Attribute-Value-Map See IEEE Std 11073-20601. C MDC) ATTR_NU_ VAL_OBS_SIMP, then M
MDC _ATTR_TIME STAMP_ABS

Source-Handle-Reference See IEEE Std 11073-20601. NR Attribute not initially present. If present follow | NR
IEEE Std 11073-20601.

Label-String See IEEE Std 11073-20601. 0. Attribute not initially present. If present follow | O
IEEE Std 11073-20601.

Unit-LabelString See IEEE Std 11073-20601. (6] Attribute not initially present. If present follow | O
IEEE Std 11073-20601.

Absolute-Time-Stamp See IEEE Std 11073-20601. C If fixed format is used and the standard C
configuration is not adjusted, this attribute is
mandatory; otherwise, the conditions from
IEEE Std 11073-20601 apply.

Relative-Time-Stamp See IEEE Std 11073:20601. C Attribute not initially present. If present follow | C
IEEE Std 11073-20601.

HiRes-Time-Stamp See IEEE Std*1073-20601. C Attribute not initially present. If present follow | C
IEEE Std 11073-20601.

Measure-Active-Period See IEEE Std 11073-20601. NR Attribute not initially present. If present follow | NR
IEEE Std 11073-20601.

Simple-Nu-Observed- See IEEE Std 11073-20601. C See IEEE Std 11073-20601. If fixed format is C

Value used and the standard configuration is
unchanged, this attribute is mandatory;
otherwise, the conditions from IEEE Std
11073-20601 apply

Compound-Simple-Nu- See IEEE Std 11073-20601. NR Attribute not initially present. If present follow | NR

Observed-Value IEEE Std 11073-20601

Basic-Nu«Observed-Value | See IEEE Std 11073-20601. NR Attribute not initially present. If present follow | NR
IEEE Std 11073-20601.

Compound-Basic-Nu- See IEEE Std 11073-20601. NR Attribute not initially present. If present follow | NR

Observed-Value IEEE Std 11073-20601

Nu-Observed-Value See IEEE Std 11073-20601. NR Attribute not initially present. If present follow | NR
IEEE Std 11073-20601.

Compotnd-Nu-Observed SeeHEEE-StdHH073-2066+- NR Atiribtte-notinttaly-presentif presentfollow—NR

Value IEEE Std 11073-20601.

Accuracy See IEEE Std 11073-20601. NR Attribute not initially present. If present follow | NR

IEEE Std 11073-20601.

NOTE—See IEEE Std 11073-20601 for information on whether an attribute is static or dynamic.
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For a peak expiratory flow monitor agent with standard configuration the AttrValMap structure (see
IEEE Std 11073-20601) of the Attribute-Value-Map attribute shall contain the attribute ID and attribute
length information of the Simple-Nu-Observed-Value and Absolute-Time-Stamp attribute in the same order
as indicated in Attribute-Value-Map value in Table 5.

The PEF simple numeric object does not support any methods, events, or other services.

See IEEE Std 11073-20601 for descriptive explanations on the individual attributes as well as~for
information on attribute ID and attribute type.

6.6.3 Personal best
Table 6 summarizes the attributes of the personal best numeric object. The nomenclatufe eode to identify

the numeric class is MDC_MOC VMO METRIC NU. The personal best numeric object shall be
supported by a peak expiratory flow monitor agent.

© 1SO 2012 — All rights reserved
© IEEE 2012 — Al rights reserved 15


https://standardsiso.com/api/?name=96febaef04ef352d87777e47b4d8232e

ISO/IEEE 11073-10421:2012(E)

16

Table 6—Personal best simple numeric object attributes

Attribute name

Extended configuration

Standard configuration
(Dev-Configuration-Id = 0x0834)

Value Qual. Value Qual.

Handle See IEEE Std 11073-20601, M 2 M

Type TMDC_PART SCADA, ™M TMDC_PART_SCADAZ, ™M

MDC FLOW_AWAY_EXP_FO MDC _FLOW_AWAY_EXP_FORCED PEAK
RCED_PEAK PB}. _PB}.

Supplemental-Types See IEEE Std 11073-20601. NR Attribute not initially present. If present follow NR
IEEE Std 11073-20601.

Metric-Spec-Small mss-avail-intermittent, mss-avail- | M mss-avail-intermittent, mss-avail-stored-data, M

stored-data, mss-acc-agent- mss-acc-agent-initiated, mss-cat-setting.
initiated, mss-cat-setting.

Metric-Structure-Small See IEEE Std 11073-20601. NR Attribute not initially present. If present follow NR
IEEE Std 11073-20601.

Measurement-Status See IEEE Std 11073-20601. NR Attribute not initially present, If present follow NR
IEEE Std 11073-20601.

Metric-1d See IEEE Std 11073-20601. NR Attribute not initially present. If present follow NR
IEEE Std 11073-20601%

Metric-Id-List See IEEE Std 11073-20601. NR Attribute not initiallyvpresent. If present follow NR
IEEE Std 11073-20601.

Metric-1d-Partition See IEEE Std 11073-20601. NR Attribute not initially present. If present follow NR
IEEE StdA1073-20601.

Unit-Code MDC DIM X L PER MIN. M MDE DIM X L PER MIN M

Attribute-Value-Map See IEEE Std 11073-20601. C MDC) ATTR_NU_ VAL_OBS_SIMP, then M
MDC _ATTR TIME STAMP ABS.

Source-Handle-Reference See IEEE Std 11073-20601. NR Attribute not initially present. If present follow NR
IEEE Std 11073-20601.

Label-String See IEEE Std 11073-20601. (¢) Attribute not initially present. If present follow (0}
IEEE Std 11073-20601.

Unit-LabelString See IEEE Std 11073-20601. ¢} Attribute not initially present. If present follow (¢}
IEEE Std 11073-20601.

Absolute-Time-Stamp See IEEE Std 11073-20601. C If fixed format is used and the standard C
configuration is not adjusted, this attribute is
mandatory; otherwise, the conditions from IEEE
Std 11073-20601 apply.

Relative-Time-Stamp See IEEE Std 11073-20601. C Attribute not initially present. If present follow C
IEEE Std 11073-20601.

HiRes-Time-Stamp See IEEEStd 11073-20601. C Attribute not initially present. If present follow C
IEEE Std 11073-20601.

Measure-Active-Period See JEEE Std 11073-20601. NR Attribute not initially present. If present follow NR
IEEE Std 11073-20601.

Simple-Nu-Observed-Value See IEEE Std 11073-20601. C See IEEE Std 11073-20601. If fixed format is C
used and the standard configuration is
unchanged, this attribute is mandatory;
otherwise, the conditions from IEEE Std 11073-

20601 apply.

Compound-Simple*Nu- See IEEE Std 11073-20601. C Attribute not initially present. If present follow NR

Observed-Malug IEEE Std 11073-20601

Basic-Nu-Qbserved-Value See IEEE Std 11073-20601. C Attribute not initially present. If present follow NR
IEEE Std 11073-20601.

Compeund-Basic-Nu- See IEEE Std 11073-20601. C Attribute not initially present. If present follow NR

Observed-Value IEEE Std 11073-20601.

Nu-Observed-Value See IEEE Std 11073-20601. C Attribute not initially present. If present follow NR
IEEE Std 11073-20601.

ral RN Ola. | (] IR Ced 11072 YN0cnl ral dbaala ot VEb PSP i | + TC + Loll RN

Compotnd-Nu-Observed: SeeHEEE-StdHH073-2066+- € Atirtbtte-notinttaly-presentifpresentfoltow NE

Value IEEE Std 11073-20601.

Accuracy See IEEE Std 11073-20601. NR Attribute not initially present. If present follow NR

IEEE Std 11073-20601.

NOTE—See IEEE Std 11073-20601 for information on whether an attribute is static or dynamic.
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For a peak expiratory flow monitor agent with standard configuration the AttrValMap structure (see
IEEE Std 11073-20601) of the Attribute-Value-Map attribute shall contain the attribute ID and attribute
length information of the Simple-Nu-Observed-Value and Absolute-Time-Stamp attribute in the same order
as indicated in Table 6.

The Personal Best simple numeric object does not support any methods, events, or other services.

See IEEE Std 11073-20601 for descriptive explanations on the individual attributes as well as~for
information on attribute ID and attribute type.

6.6.4 FEV1

Table 7 summarizes the attributes of the simple numeric object that reports FEV1. The fiomenclature code
to identify the numeric class is MDC_MOC_ VMO METRIC NU. The simple numeric)object that reports
FEV1 shall be supported by a peak expiratory flow monitor agent.
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Table 7—FEV1 simple numeric object attributes

Attribute name

Extended configuration

Standard configuration
(Dev-Configuration-1d = 0x0834)

Value Qual. Value Qual.
Handle See IEEE Std 11073-20601. M 3 M
Type TMDC_PART SCADA, ™ TMDC_PART SCADA, M
MDC _VOL _AWAY_EXP _FORCED_1S}. MDC _VOL_AWAY_EXP FORCED 1S
}.
Supplemental-Types See IEEE Std 11073-20601. NR Attribute not initially present. If present NR:
follow IEEE Std 11073-20601.
Metric-Spec-Small mss-avail-intermittent, mss-avail-stored- M mss-avail-intermittent, mss-avail-stored- M
data, mss-msmt-aperiodic, mss-acc-agent- data, mss-msmt-aperiodic, mss-accragent-
initiated. initiated.
Metric-Structure-Small See IEEE Std 11073-20601. NR Attribute not initially presentIf present NR
follow IEEE Std 11073-20601.
Measurement-Status See IEEE Std 11073-20601. NR Attribute not initially present. If present NR
follow IEEE Std 11073-20601.
Metric-1d See IEEE Std 11073-20601. NR Attribute not initially present. If present NR
follow IEEE Std 11073-20601.
Metric-I1d-List See IEEE Std 11073-20601. NR Attribute nOp1inifially present. If present NR
follow IEBEStd 11073-20601.
Metric-I1d-Partition See IEEE Std 11073-20601. NR Attribute)not initially present. If present NR
follow) IEEE Std 11073-20601.
Unit-Code MDC DIM X L. M MDC DIM X L M
Attribute-Value-Map See IEEE Std 11073-20601. C MDC_ATTR_NU_VAL_OBS_SIMP, M
then MDC_ATTR_TIME STAMP_ABS
Source-Handle-Reference See IEEE Std 11073-20601. NR! Attribute not initially present. If present NR
follow IEEE Std 11073-20601.
Label-String See IEEE Std 11073-20601. (6] Attribute not initially present. If present (6]
follow IEEE Std 11073-20601.
Unit-LabelString See IEEE Std 11073-20601. (6] Attribute not initially present. If present (6]
follow IEEE Std 11073-20601.
Absolute-Time-Stamp See IEEE Std 11073-20601. C If fixed format is used and the standard C
configuration is not adjusted, this attribute
is mandatory; otherwise, the conditions
from IEEE Std 11073-20601 apply.
Relative-Time-Stamp See IEEE Std 11073:20601. C Attribute not initially present. If present C
follow IEEE Std 11073-20601.
HiRes-Time-Stamp See IEEE Std*1073-20601. C Attribute not initially present. If present C
follow IEEE Std 11073-20601.
Measure-Active-Period See IEEE Std 11073-20601. NR Attribute not initially present. If present NR
follow IEEE Std 11073-20601.
Simple-Nu-Observed- See¢ IEEE Std 11073-20601. C See IEEE Std 11073-20601. If fixed C
Value format is used and the standard
configuration is unchanged, this attribute
is mandatory; otherwise, the conditions
from IEEE Std 11073-20601 apply.
Compound-Simiple+Nu- See IEEE Std 11073-20601. NR Attribute not initially present. If present NR
Observed-Malug follow IEEE Std 11073-20601.
Basic-Nu-Qbserved-Value See IEEE Std 11073-20601. NR Attribute not initially present. If present NR
follow IEEE Std 11073-20601.
Compeund-Basic-Nu- See IEEE Std 11073-20601. NR Attribute not initially present. If present NR
Observed-Value follow IEEE Std 11073-20601.
Nu-Observed-Value See IEEE Std 11073-20601. NR Attribute not initially present. If present NR
follow IEEE Std 11073-20601.
Compotnd-Nu-Observed SeeHEEE-Std1HH073-2066+- NR Atirtbrte-notinttaly-presentIfpresent NR
Value follow IEEE Std 11073-20601.
Accuracy See IEEE Std 11073-20601. NR Attribute not initially present. If present NR

follow IEEE Std 11073-20601.

NOTE—See IEEE Std 11073-20601 for information on whether an attribute is static or dynamic.
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For a peak expiratory flow monitor agent with standard configuration the AttrValMap structure (see
IEEE Std 11073-20601) of the Attribute-Value-Map attribute shall contain the attribute ID and attribute
length information of the Simple-Nu-Observed-Value and Absolute-Time-Stamp attribute in the same order
as indicated in Table 7.

The FEV1 simple numeric object does not support any methods, events, or other services.

See IEEE Std 11073-20601 for descriptive explanations on the individual attributes as well as~for
information on attribute ID and attribute type.

6.6.5 FEV6 (optional)

Table 8 summarizes the attributes of the simple numeric object that reports optiohally FEV6. The
nomenclature code to identify the numeric class is MDC_MOC VMO METRIC NU.\The simple numeric
object that reports optionally FEV6 may be supported by a peak expiratory flow mohitor agent.

Table 8—FEV6 simple numeric object attributes

Attribute name Extended configuration
Value Qual.

Handle See IEEE Std 11073-20601. M
Type {MDC_PART SCADA, M

MDC VOL AWAY EXP FORCED 6S}.
Supplemental-Types See IEEE Std 11073-20601. NR
Metric-Spec-Small mss-avail-intefmittent, mss-avail-stored- M

data, mss-nismt-aperiodic, mss-acc-agent-

initiated.
Metric-Structure-Small See IEEE Std 11073-20601. NR
Measurement-Status See1EEE Std 11073-20601. NR
Metric-1d See IEEE Std 11073-20601. NR
Metric-1d-List See IEEE Std 11073-20601. NR
Metric-1d-Partition See IEEE Std 11073-20601. NR
Unit-Code MDC DIM X L. M
Attribute-Value-Map See IEEE Std 11073-20601. C
Source-Handle-Reference See IEEE Std 11073-20601. NR
Label-String See IEEE Std 11073-20601. [¢]
Unit-LabelString See IEEE Std 11073-20601. O
Absolute;Time-Stamp See IEEE Std 11073-20601. C
Relative-Time-Stamp See IEEE Std 11073-20601. C
HiRés-Time-Stamp See IEEE Std 11073-20601. C
Measure-Active-Period See IEEE Std 11073-20601. NR
Simple-Nu-Observed-Value See IEEE Std 11073-20601. C
Compound-Simple-Nu- See IEEE Std 11073-20601. NR
Observed-Value
Basic-Nu-Observed-Value See IEEE Std 11073-20601. NR
Compound-Basic-Nu-Observed- See IEEE Std 11073-20601. NR
Value
Nu-Observed-Value See IEEE Std 11073-20601. NR
Compound-Nu-Observed-Value See IEEE Std 11073-20601. NR
Accuracy See IEEE Std 11073-20601. NR

NOTE—>ee IEEE Std 1T0/3-20001 Tor information on whether an attribute 1s static or dynamic.

For a peak expiratory flow monitor agent with standard configuration, the AttrValMap structure (see
IEEE Std 11073-20601) of the Attribute-Value-Map attribute shall contain the attribute ID and attribute
length information of the Simple-Nu-Observed-Value and Absolute-Time-Stamp attribute in the same order
as indicated in Table 8.

The optional FEV6 simple numeric object does not support any methods, events, or other services.
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See IEEE Std 11073-20601 for descriptive explanations on the individual attributes as well as for
information on attribute ID and attribute type.

6.7 Real-time sample array objects

Real-time sample array objects are not required by this standard.

6.8 Enumeration objects

The peak expiratory flow monitor uses one enumeration object for enumerating the conditions/events
during the measurement.

6.8.1 Reading status

The reading status object allows the peak expiratory monitor specific conditionsér events recorded during
a measurement in order to ascertain reasons for variations. Measurements ar€ stisceptible to the user having
had or not had medication before the measurement, coughing, or not properly blowing air into the monitor.
An Enumeration object can account for such conditions to be recorded:

The object identified (OID)-Type and bit assignments shall be implemented as described in this clause. The
nomenclature code to identify enumeration object class is MDY MOC VMO METRIC ENUM. Refer to
Table 9 for the set of attributes of this object.

The object is instantiated in both standard and extended configurations. An agent shall support this object
to transmit these occurrences.
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Table 9—Reading status enumeration object attributes

Attribute name

Extended configuration

Standard configuration
(Dev-Configuration-Id = 0x0834)

Value-Rartition

IEEE Std 11073-20601.

Value Qual. Value Qual.

Handle See IEEE Std 11073-20601. M 5 M

Type TMDC_PART PHD DM, ™M TMDC_PART PHD DM, ™M
MDC PEF READING STATUS}. MDC PEF READING STATUS }.

Supplemental-Types See IEEE Std 11073-20601. NR Attribute not initially present. If present follow NR

IEEE Std 11073-20601.

Metric-Spec-Small mss-avail-intermittent, mss-avail- M mss-avail-intermittent, mss-avail-stored-data, mss- M
stored-data, mss-msmt-aperiodic, msmt-aperiodic, mss-acc-agent-initiated.
mss-acc-agent-initiated.

Metric-Structure-Small | See IEEE Std 11073-20601. NR Attribute not initially present. If present follow: NR

IEEE Std 11073-20601.

Measurement-Status See IEEE Std 11073-20601. NR Attribute not initially present. If present follow NR
IEEE Std 11073-20601.

Metric-I1d See IEEE Std 11073-20601. NR Attribute not initially present. If present follow NR
IEEE Std 11073-20601.

Metric-Id-List See IEEE Std 11073-20601. NR Attribute not initially present. Ifpresent follow NR
IEEE Std 11073-20601¢

Metric-Id-Partition See IEEE Std 11073-20601. NR Attribute not initially‘present. If present follow NR
IEEE Std 11073-20601.

Unit-Code See following text. NR See following text NR

Attribute-Value-Map | See IEEE Std 11073-20601. C MDC_ATTR NU VAL OBS BASIC BIT STRING, | M
then MDC. ATTR TIME STAMP ABS.

Source-Handle- See IEEE Std 11073-20601. NR Attribute not initially present. If present follow NR

Reference IEEE Std 11073-20601.

Label-String See IEEE Std 11073-20601. (¢} Adtribute not initially present. If present follow (¢}
IEEE Std 11073-20601.

Unit-LabelString See IEEE Std 11073-20601. (¢} Attribute not initially present. If present follow (¢}
IEEE Std 11073-20601.

Absolute-Time-Stamp See IEEE Std 11073-20601. (© If fixed format is used and the standard configurationis | C
not adjusted, this attribute is mandatory; otherwise, the
conditions from IEEE Std 11073-20601 apply.

Relative-Time-Stamp See IEEE Std 11073-20601. C Attribute not initially present. If present follow C
IEEE Std 11073-20601.

HiRes-Time-Stamp See IEEE Std 11073-20601. C Attribute not initially present. If present follow C
IEEE Std 11073-20601.

Enum-Observed- See IEEE Std.1M073-20601. (6] Attribute not initially present. If present follow (¢}

Value- Simple-OID IEEE Std 11073-20601.

Enum-Observed- See IEEE Std 11073-20601. NR See IEEE Std 11073-20601. NR

Value- Simple-Bit-Str

Enum-Observed- See IEEE Std 11073-20601. M See IEEE Std 11073-20601. M

Value- Basic-Bit-Str

Enum-Observed- See IEEE Std 11073-20601. NR Attribute not initially present. If present follow NR

Value- Simple-Str IEEE Std 11073-20601.

Enum-Observed-Value | See IEEE Std 11073-20601. NR Attribute not initially present. If present follow NR
IEEE Std 11073-20601.

Enum-Observed- See IEEE Std 11073-20601. NR Attribute not initially present. If present follow NR

NOTE—See IEEE Std 11073-20601 for information on whether an attribute is static or dynamic.

Because these are essentially event flags, the Unit-Code attribute is not appropriate for this object.
Similarly, the Source-Handle-Reference is inappropriate as this object monitors the external conditions

1 £ J 1 - 41 1.
UUTUTU AU UUTITE UTCTUAUTITES -

Table 10 —Mapping of reading status to object Bit-Str attribute

Reading status

PEFReadStat mnemonic

Agent reports that user had medication before taking reading.

pefm-read-stat-post-medication

Agent reports that the user coughed while taking reading.

pefm-read-stat-cough

Agent reports that the users effort was short while taking reading.

pefm-read-stat-short-effort

Agent reports that user took longer time than expected to reach maximum blow force.

pefm-read-stat-long-time-to-peak

NOTE—The specific bit mappings of PEFReadStat are defined in Annex B.
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6.9 PM-store objects

PM-store objects are not required by this standard.

—6:10-Scannerobjects

Scanner objects are not required by this standard.

6.11 Class extension objects

In this standard, no class extension objects are defined with respect to IEEE Std 11073-20601"

6.12 Peak expiratory flow monitor information model extensibility.rules

The peak expiratory flow monitor domain information model of this standard may be extended by
including vendor-specific metrics and attributes as required. Any ‘Objéct or attribute extensions
implemented should follow the guidelines of this standard as closely as.possible.

A peak expiratory flow monitor agent having a configurationswith extensions beyond the standard
configuration, as specified in this standard, shall use a configuration ID in the range of IDs reserved for
extended configurations (see IEEE Std 11073-20601).

7 Peak expiratory flow monitor service-model

7.1 General

The service model defines the conceptual mechanisms for data exchange services. These services are
mapped to messages that are exchanged between the agent and the manager. Protocol messages within the
ISO/IEEE 11073 series of standards are defined in ASN.1. See IEEE Std 11073-20601 for a detailed
description of the personal health device service model. Subclauses 7.2 and 7.3 define the specifics of
object access and event reporting services for a peak expiratory flow monitor agent according to this
standard.

7.2 Object acCess services

The object‘access services of IEEE Std 11073-20601 are used to access the objects defined in the domain
information model of the peak expiratory flow monitor.

The)following generic object access services are supported by a peak expiratory flow monitor agent
aceording to this standard:

— GET service: used by the manager to retrieve the values of the agent MDS object attributes. The

list of peak expiratory flow monitor MDS object attributes 1s given 1n 6.5.4.1.

— SET service: used by the manager to set the values of the agent object attributes. There are no
settable attributes defined for a peak expiratory flow monitor agent according to this standard.

— Event report service: used by the agent to send configuration reports and measurement data to
the manager. The list of event reports for the peak expiratory flow monitor device specialization
is given in 6.5.3.
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— Action service: used by the manager to invoke actions (or methods) supported by the agent. An
example is Set-Time action, which is used to set a real-time clock with the absolute time at the
agent.

Table 11 summarizes the object access services described in this standard.

Table 11 —Peak expiratory flow monitor object access services

Service Subservice Mode Subservice Parameters Result Remarks
type name type
GET <na> <implied <na> GetArgumentSi GetResultSi Allows the manager
Confirmed> mple mple to retrieve the value
= (obj-handle = = (obj- of an'attribute of an
0), attribute-id- handle = 0), object in the agent.
list <optional> attribute-list
MDS- Confirmed MDC NOTI C | ConfigReport ConfigRepor. ) Configuration
Configurati ONFIG tRsp Report to inform
on-Event manager of the
configuration of the
agent.
MDS-Scan- | Confirmed MDC NOTI_S | ScanReportInfo - Data Report to
Report-Var CAN_REPOR Var provide dynamic
EVENT T VAR data to manager for
REPORT some or all of the

agent’s objects in
variable format.

MDS-Scan- | Confirmed MDC NOTI S | ScanReportInfoF | — Data Report to
Report- CAN_REPOR ixed provide dynamic
Fixed T FIXED data to manager for

some or all of the
agent’s objects in
fixed format.

ACTION Set-Time Confirmed MDC ACT _SE | SetTimelnvoke — Manager method to
TTIME invoke the agent to
set time to requested
value.

7.3 Object access event report services

The event report serviee’ (see Table 11) is used by the agent to report its information (e.g., measurements).
Event reports in this standard are a property of the MDS object only. The event reports used in this standard
are defined indEEE Std 11073-20601.

The follewing conditions apply for a peak expiratory flow monitor agent according to this standard:

— Event reports shall be used in confirmed mode.
— Agent-initiated mode shall be supported for measurement data transmission.

A peak expiratory flow monitor agent is typically designed to operate in an environment where data may be

11 bl L 1 1 41 4 41 - 1 + ‘- . | lovsolal
CUIICUICU 11TUILILT Ulll)’ UIIU PCI bUll, IICIILC, LUIv agcut 111ay UusS*T uIv blllglC'PCI o>UIl UVUIIU lClJUll bLleb, WIIIUIT 11aVCT
reduced overhead.

A manager shall support both single-person and multiple-person event reports. A peak expiratory flow
monitor agent may support only single-person event reports. The formats for single-person reports are
described in IEEE Std 11073-20601.
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8 Peak expiratory flow monitor communication model

8.1 Overview

This clanse describes the general communication model and procedures of the peak expiratory flow

monitor agent as defined in IEEE Std 11073-20601. Therefore, the respective parts of
IEEE Std 11073-20601 are not reproduced; rather the specific choices and restrictions with respectto
optional elements (e.g., objects, attributes, and actions) and specific extensions (e.g., nomenclature terms)
are specified.

For an illustrative overview of the various message transactions during a typical measurement‘session, see
the sequence diagram for the example use case in Annex D and the corresponding protocohdata unit (PDU)
examples in Annex E.

8.2 Communications characteristics

In this subclause, limits on the size of an application protocol data unit{(APDU) transmitted or to be
received by a peak expiratory flow monitor agent are defined.~Small limits allow for simple
implementations in terms of low cost and complexity.

A peak expiratory flow monitor agent implementing only this device specialization shall not transmit any
APDU larger than N, and shall be capable of receiving any APDU up to a size of N,,. For this standard, N,
shall be 2030 octets and N, shall be 224 octets.

For a peak expiratory flow monitor agent implemehting functions from other device specializations, an
upper bound estimation of the APDU sizes brings;the following: An agent shall not transmit any APDU
larger than the sum of N of all the device speeializations implemented and shall be capable of receiving
any APDU up to the sum of N, of all the device specializations implemented. If these numbers are higher
than the maximum size determined in IEEE'Std 11073-20601, the latter shall be applied.

In case the APDU size limit does,not allow for the inclusion of a certain amount of multiple pending

measurements at the agent, theyshall be sent using multiple event reports. See 8.5.3 for the maximum
number of measurements allowed for inclusion in a single event report.

8.3 Association procedure
8.3.1 General

Unless otherwist stated, the association procedure for a peak expiratory flow monitor agent and manager
according to-this standard shall be pursued as specified in IEEE Std 11073-20601.

8.3.2/Agent procedure—association request

In the association request sent by the agent to the manager:

— The version of the association procedure used by the agent shall be set to assoc-versionl (i.e.,

assoc-version = 0x30000000).

— The DataProtoList structure element of the data protocol identifier shall be set to data-proto-id-
20601 (i.e., data-proto-id = 0x5079).

— The data-proto-info field shall contain a PhdAssociationInformation structure that shall contain
the following parameter values:

1) The version of the data exchange protocol shall be set to protocol-versionl (i.e.,
protocol-version = 0x80000000).
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2) At least the MDERSs shall be supported (i.e., encoding-rules = 0x8000).

3) The version of the nomenclature used shall be set to nom-versionl (i.e., nomenclature-
version = 0x80000000).

4) The field functional-units may have the test association bits set but shall not have any
other bits set.

5) The field system-type shall be set to sys-type-agent (i.e., system-type = 0x00800000).

6) The system-id field shall be set to the value of the System-Id attribute of the. MDS
object of the agent. The manager may use this field to determine the identity, of the
peak expiratory flow monitor with which it is associating and, optionally, to“implement
a simple access restriction policy.

7) The dev-config-id field shall be set to the value of the Dev-Configuration-Id attribute of
the MDS object of the agent.

8) If the agent supports only the peak expiratory flow monitor, specialization, then the
field indicating the data request modes (data-req-modescapab) supported by the peak
expiratory flow monitor agent shall be set to data-req-supp-init-agent.

9) If the agent supports only the peak expiratory flow. ' monitor specialization, then data-

req-init-manager-count shall be set to zero, and data-req-init-agent-count shall be set
to 1.

8.3.3 Manager procedure—association response

In the association response message sent by the manager:

— The result field shall be set .fo“an appropriate response from those defined in
IEEE Std 11073-20601. For examplé, if all other conditions of the association protocol are
satisfied, accepted is returned .when the manager recognizes the dev-config-id of the agent and
accepted-unknown-config otherwise.

— In the DataProtoList structure element, the data protocol identifier shall be set to data-proto-id-
20601 (i.e., data-prototid = 0x5079).

— The data-proto-info’ field shall be filled in with a PhdAssociationInformation structure which
shall contain, the, following parameter values:

1) Ahe/version of the data exchange protocol shall be set to protocol-versionl (i.e.,
protocol-version = 0x80000000).

2) The manager shall respond with a single selected encoding rule that is supported by
both agent and manager. The manager shall support at least the MDERSs.

3) The version of the nomenclature used shall be set to nom-versionl (i.e., nomenclature-
version = 0x80000000).

4) The field functional-units shall have all bits reset except for those relating to a test
association.

3) The field stem=type shall he set to sys-type-manager (e spstem=type =
0x80000000).

6) The system-id field shall contain the unique system id of the manager device, which
shall be a valid EUI-64 type identifier.

7) The field dev-config-id shall be manager-config-response (0).

8) The field data-req-mode-capab shall be 0.

9) The fields data-req-init-agent-count shall be 1 and data-req-init-manager-count shall

be 0.
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8.4 Configuring procedure
8.4.1 General

The agent enters the Configuring state if it receives an association response of accepted-unknown-config.

11072 250401

Ill t}lib vasve, t}lb buuﬁsbuaﬁuu PlUbbdul\z adS prbiﬁbd ill IEEE Std 11U/ J'AUUGI Dlla}l :Jb fU}lUWUC‘l.
Subclause 8.4.2 specifies the configuration notification and response messages for a peak expiratory flow
monitor agent with standard configuration ID 2100 (0x0834). Normally, a manager would already know the
standard configuration. However, standard configuration devices are required to send their configurationsif
requested. This covers a case where an agent associates with a manager that does not have preconfigured
knowledge of the standard configuration (e.g., due to a version mismatch between agent and manager).

8.4.2 Peak expiratory flow monitor—standard configuration
8.4.2.1 Agent procedure

The agent performs the configuration procedure using a “Remote Operatiofi-Invoke | Confirmed Event
Report” message with an MDC NOTI CONFIG event to send its configuration to the manager (see
IEEE Std 11073-20601). The ConfigReport structure is used for the eyent-info field (see Table 3). For a
peak expiratory flow monitor agent with standard configuration ID 2400(0x834), the format and contents
of the configuration notification message are as follows:

0xE7 0x00 APDU CHOICE Type (PrstApdu)
0x00 OxBE CHOICE.length = 190
0x00 OxBC OCTET STRING.length = 188
0x00 0x02 invoke-id = 2 (start'of DataApdu. MDER encoded.)
0x01 0x01 CHOICE(Remote Operation Invoke | Confirmed Event Report)
0x00 0xB6 CHOICE.length = 182
0x00 0x00 obj-handle = 0 (MDS object)
0xFF OxFF O0xFF OxFF event-time=0xFFFFFFFF
0x0D 0x1C event-type = MDC_NOTI_CONFIG
0x00 O0xXAC event-info.length = 172 (start of ConfigReport)
0x08 0x34 config-report-id 2100
0x00 0x04 config-obj-list.count = 4 Measurement objects will be “announced”
0x00 O0OxA6 config-obj-list.length = 166
0x00 0x06 obj-class = MDC MOC VMO METRIC NU
0x00 0X0Q% obj-handle = 1
0x0040%x04 attributes.count = 4
0x00  0x24 attributes.length = 36
0x09 Ox2F attribute-id = MDC_ATTR ID TYPE
Ox00—0=x0% attribute=vatucfength—=
0x00 0x02 0x54 0x08 MDC PART SCADA |
MDC FLOW_AWAY_ EXP FORCED PEAK
O0x0A 0x46 attribute-id=MDC_ATTR_METRIC_SPEC_SMALL
0x00 0x02 attribute-value.length = 2
0xE0 0x40 attribute-value = 57408
0x09 0x96 attribute-id = MDC_ATTR UNIT CODE
0x00 0x02 attribute-value.length = 2
0x0C 0x00 MDC DIM_X L PER MIN
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0x0A 0x55 attribute-id = MDC_ATTR ATTRIBUTE VAL MAP

0x00 0x0C attribute-value.length = 12

0x00 0x02 AttrValMap.count = 2

0x00 0x08 AttrValMap.length = 8

0X0A 0X56 attribute-id = MDC_ATTR_NU_VAIL_OBS_SIMP

0x00 0x04 attribute-value.length = 4

0x09 0x90 attribute-id =MDC_ATTR TIME STAMP_ABS

0x00 0x08 attribute-value.length = 8

0x00 0x06 obj-class = MDC MOC VMO METRIC NU

0x00 0x02 obj-handle = 2

0x00 0x04 attributes.count = 4

0x00 0x24 attributes.length = 36

0x09 Ox2F attribute-id = MDC_ATTR ID TYPE

0x00 0x04 attribute-value.length = 4

0x00 0x02 0x54 0x09 MDC_PART SCADA |
MDC_FLOW_AWAY_EXP FORCED PEAK PB

0x0A 0x46 attribute-id=MDC_ATTR_METRIC SPEC SMALL

0x00 0x02 attribute-value.length = 2

0xEO 0x40 attribute-value = 57408

0x09 0x96 attribute-id=MDC_ATTR UNEEF CODE

0x00 0x02 attribute-value.length = 2

0xCO 0x00 MDC DIM X L PERsMIN

0x0A 0x55 attribute-idc=MDC_ATTR_ATTRIBUTE VAL MAP

0x00 0x0C attribute-value.length'= 12

0x00 0x02 AttrValMap.count = 2

0x00 0x08 AttrValMapiength = 8

0x0A 0x56 attribute-id= MDC_ATTR NU VAL OBS SIMP

0x00 0x04 attribute=value.length = 4

0x09 0x90 attribute-id= MDC_ATTR TIME STAMP_ ABS

0x00 0x08 attribute-value.length = 8

0x00 0x06 obj-class = MDC _MOC VMO METRIC NU

0x00 0x03 obj-handle = 3

0x00 0x04 attributes.count = 4

0x00 0x24 attributes.length = 36

0x09 O0x2F attribute-id = MDC_ATTR ID TYPE

0x00 0x04 attribute-value.length = 4

0x00,0%x02 0x54 O0x0A MDC PART SCADA | MDC VOL AWAY EXP FORCED 1S

0x0B~0x46 attribute-id=MDC_ATTR_METRIC_SPEC_SMALL

0x00 0x02 attribute-value.length = 2

OxEQ0 0x40 attribute-value = 57408

0x09 0x96 attribute-id=MDC_ATTR_UNIT _CODE

0x00 0x02 attribute-value length =2

0x06 0x40 MDC DIM X L

0x0A 0x55 attribute-id=MDC_ATTR_ATTRIBUTE VAL MAP

0x00 0x0C attribute-value.length = 12

0x00 0x02 AttrValMap.count = 2

0x00 0x08 AttrValMap.length = 8

0x0A 0x56 attribute-idc=MDC_ATTR NU VAL OBS SIMP

0x00 0x04 attribute-value.length = 4

0x09 0x90 attribute-id= MDC_ATTR_TIME_STAMP_ABS
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0x00 0x08 attribute-value.length = 8

0x00 0x05 obj-class = MDC MOC VMO METRIC ENUM

0x00 0x05 obj-handle = 5

0x00 0x03 attributes.count = 3

0x00 0x1A attributes length = 26

0x09 Ox2F attribute-id = MDC_ATTR ID TYPE

0x00 0x04 attribute-value.length = 4

0x00 0x80 0x78 0x00 MDC PART PHD DM |MDC PEF READING STATUS
0x0A 0x46 attribute-idc=MDC_ATTR_METRIC SPEC SMALL

0x00 0x02 attribute-value.length = 2

0x00 0x00 attribute-value = 0

0x0A 0x55 attribute-id=MDC_ATTR_ATTRIBUTE VAL MAR

0x00 0x08 attribute-value.length = 8

0x00 0x01 AttrValMap.count = 1

0x00 0x04 AttrValMap.length = 4

0x0A 0x66 attribute-id=MDC_ATTR_ENUM_OBS,VAL BASIC BIT STR
0x00 0x02 attribute-value.length = 2

8.4.2.2 Manager procedure

The manager shall respond to a configuration notification message using a “Remote Operation Response |
Confirmed Event Report” data message with an MDC_NOTI) CONFIG event using the ConfigReportRsp
structure for the event-info field (see Table 3). As a response to the standard configuration notification
message in 8.4.2.1 the format and contents of the mandger’s configuration notification response message
are as follows:

0xE7 0x00 APDU CHOICE Type (PrstApdu)

0x00 0x16 CHOICE:length =22

0x00 0x14 OCTET STRING.length =20

0x00 0x02 invoke-id (differentiates this message from any other outstanding)
0x02 0x01 CHOICE (Remote Operation Response | Confirmed Event Report)
0x00 O0xO0E CHOICE.length = 14

0x00 0x00 obj-handle = 0 (MDS object)

OXFF OxFF OxFF OXEF currentTime

0x0D 0x1C event-type = MDC_NOTI_CONFIG

0x00 0x04 event-reply-info.length = 4

0x08 0x34 ConfigReportRsp.config-report-id = 0x834

0x00 0x0QD ConfigReportRsp.config-result = accepted-config

8.5 Operating procedure

8.5.1 General

Measurement data and status information are communicated from the peak expiratory flow monitor agent

during the Operating state. If not stated otherwise, the operating procedure for a peak expiratory flow
monitor agent of this standard shall be as specified in IEEE Std 11073-20601.
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8.5.2 GET Peak expiratory flow monitor MDS attributes

See Table 4 for a summary of the GET service.

If the attribute-id-list field in the roiv-cmip-get service message is empty, the peak expiratory flow monitor

implemented attributes of the MDS object.
If the manager requests specific MDS object attributes, indicated by the elements in attribute-id-list, and
the agent supports this capability, the peak expiratory flow monitor agent shall respond with a rorsremip-
get service message in which the attribute-list contains a list of the requested attributes of the MDS«object
that are implemented. It is not required for a peak expiratory flow monitor agent to support this capability.
If this capability is not implemented, the peak expiratory flow monitor agent shall respondds/specified in
the MDS object attributes clause in IEEE Std 11073-20601.

8.5.3 Measurement data transmission
See Table 3 for a summary of the event report services available for measurément data transfer.

Measurement data transfer for a peak expiratory flow monitor agént-of this standard shall always be
initiated by the peak expiratory flow monitor (see agent-initiated> measurement data transmission in
IEEE Std 11073-20601). To limit the amount of data being transported within an APDU, the peak
expiratory flow monitor agent shall not include more than 25.temporarily stored measurements in a single
event report. If more than 25 pending measurements are ayailable for transmission, they shall be sent using
multiple event reports. If multiple PEF, FEVI1, and\ FEV6 measurements are available, up to 25
measurements should be transmitted within a singleékevent report. Alternatively, they may be transmitted
using a single event report for each PEF or FEV1 01 FEV6 measurement. However, the former strategy is
recommended to reduce overall message size and power consumption.

A peak expiratory flow monitor agent withi-standard configuration shall use the fixed format data update
messages method for transmitting measurement data. A peak expiratory flow monitor agent with extended
configuration may use either fixed or'wariable format data update messages for transmitting measurement
data.

8.6 Time synchronization

Time synchronization between a peak expiratory flow monitor agent and a manager may be used to
coordinate the clocks used when reporting physiological events. Note that the mechanism for synchronizing
an agent to a manager is outside the scope of this standard. If time synchronization is used, then this shall
be reported-in the Mds-Time-Info attribute of the MDS object.

9_Test associations

The Test Association provides a manufacturer the mechanism to test or demonstrate features of a product in
a comprehensive manner. This clause defines the behavior of the standard peak expiratory flow monitor

4+ 1 togt T ots Q PR, togt 1ot : 41 1
ag e O g —a toSTasSOCIatioT—SUpPPOTT TOT TCSTasSOCIaton 1S O paotar:

9.1 Behavior with standard configuration

An agent or manager entering a test association using the configuration ID for the standard peak expiratory
flow monitor device of this standard shall enter the Operating state in test mode. When in test mode, where
possible, this should be indicated visually to any user. Normal functionality shall be suspended, and any
test data generated shall not be processed by the device as physiological data.
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The peak expiratory flow monitor agent shall send a single simulated PEF value of 600 liters/min and a
single simulated FEV-1 value of 10 L (values never seen in normal usage and outside normal range) within
30 s of entering the Operating state. If the measurement-status attribute of the numeric object is
implemented, then the test-data bit shall be set.

The test association is terminated in a manner consistent with the agent’s normal behavior for terminating
an association.

9.2 Behavior with extended configurations

This specification does not define a test association that uses an extended configuration.

10 Conformance

10.1 Applicability
This standard shall be used in conjunction with IEEE Std 11073-20601.
An implementation or a system can conform to the following elements of this standard:

— Domain information model class hierarchy\ and object definitions (object attributes,
notifications, methods, and data type definitions)
— Nomenclature code values

— Protocol and service models

— Communication service model (association and configuration)

10.2 Conformance specification

This standard offers levels of conformance with respect to strict adherence to the standard device and the
use of extensions for:

— Informatien.model of a specific device
— Use ¢t attributes, value ranges, and access methods

A vendor shall'specify the level of conformance for an implementation based on this standard and provide
details of the“way in which the definitions of this standard and any extensions are applied.

Specifications shall be provided in the form of a set of implementation conformance statements (ICS) as
detailed in 10.4

This standard is used in conjunction with the IEEE Std 11073-20601 standard. It is recommended that the

ICS for this standard be created first so that the ICS created for the IFEF Std 1107320601 standard may
refer to the ICS for this standard where applicable.

10.3 Levels of conformance
10.3.1 General

This standard defines the following levels of conformance.
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10.3.2 Conformance level 1: Base conformance

The application uses elements of the information, service, and communication models (object hierarchy,
actions, event reports, and data type definitions) and the nomenclature scheme defined in
IEEE Std 11073-20601 and IEEE Std 11073-104zz. All mandatory features defined in the object definition

tables and in the ICS tables are implemented. Furthermore, any conditional, recommended, or optional
features that are implemented shall follow the requirements in IEEE Std 11073-20601 and IEEE Std 11073~
104zz.

10.3.3 Conformance level 2: Extended nomenclature
(ASN.1 and/or ISO/IEEE Std 11073-10101)

Conformance level 2 meets conformance level 1 but also uses or adds extensions in.dt léast one of the
information, service, or nomenclature models. Extensions to nomenclature codes ,shall conform to the
ISO/IEEE 11073-10101:2004 [B1] framework and lie within the private nomentlature extension range
(0xF000 — OXFFFF).

Extensions to the information or service models shall be fully defined using ASN.1 where appropriate and
have their behavior fully described following the framework of the ISO/IEEE Std 11073-20601 and/or
ISO/IEEE Std 11073-20101:2004 [B3]. All extensions shall be specified and include reference to the

definition for the extension, or where no publicly available reference is available, the definition of the
extension should be appended to the conformance statement.

10.4 Implementation conformance statements
10.4.1 General format

The ICSs are provided as an overall conformance statement document that comprises a set of tables in the
form given by the templates in the followingclauses.

Each ICS table has the following columns:

Index Feature | Reference Req./Status Support Comment

The table column headings have the following meaning:

— IndexX: ad identifier (e.g., a tag) of a specific feature.
— (Feature: briefly describes the characteristic for which a conformance statement is being made.

~—Reference: to the clause/paragraph within this document or an external source for the definition
of the feature (may be empty).

— Req/Status: specifies the conformance requirement (e.g., mandatory or recommended)—in some
cases, this standard does not specify conformance requirements but requests the status of a
particular feature be provided.

— Support: specifies the presence or absence of a feature and any description of the characteristics
of the feature in the implementation. This column is to be filled out by the implementer.

— Comment: contains any additional information on the feature. This column is to be filled out by
the implementer.

Subclauses 10.4.2 through 10.4.6 specify the format of the specific ICS tables.
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10.4.2 General implementation conformance statement

The general ICS specifies the versions/revisions that are supported by the implementation and high-level
system behavior.

Table 12 shows general ICSs.

Table 12—11073-10421 general ICSs’ table

Index” Feature Reference Req./Status Support Comment
GEN Implementation — Identification of the
11073-10421-1 Description device/ application.
Description of
functionality.
GEN Standards (standard (set of existing (set of supported
11073-10421-2 followed and their | documents) | revisions) revision)
revisions
GEN Nomenclature (standard (set of existing (s€t of supported
11073-10421-3 document used documents) | revisions) revisions)
and revision
GEN Conformance See 10.3.2 Base conformance Yes/No
11073-10421-4 Adherence declaration that device (No is not
-Level 1 - meets thetfollowing expected as No
IEEEStd)I1073-10421 | implies that the
confgnnance implementation
requirements: is non-
a) All mandatory conformant)
requirements shall be
implemented.
b) If implemented,
conditional,

recommended, and
optional requirements
shall conform to

standard.
GEN Conformance See 10.3.3 In addition to GEN Yes/No
11073-10421-5 Adherence 11073-10421-4, if the
- Leyel 2 - device implements

extensions and/or
additions, they shall
conform to
nomenclature codes
from ASN.1 and/or
10101 framework.
These extensions
should also be defined
in ICS tables pointing
toward their reference.

GEN Object See 6.3 Provide Object Con-

11073-10421-6 Containment Tree tainment Diagram
showing relations
between object instan-
ces used by the appli-
cation. A conforming
implementation uses
only object relations as
defined in the DIM.
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11073-10421-9

Objects

implementation use
objects that are not
defined in the DIM?

GEN Nomenclature (standard (set of existing (set of supported
11073-10421-7 document used documents) | revisions) revision)
and revision

GEN Data Structure — — description of

11073-10421-8 Encoding encoding
method(s) for
ASN.1 data
structures

GEN Use of Private — Does the Yes/No

(If yes: explain
in Table 13)

GEN
11073-10421-10

Use of Private
Nomenclature
Extensions

Does the
implementation use
private extensions to
the nomenclature (i.e.,
0xF000—-0xFFFF codes
from ISO/IEEE Std
11073-10101:2004)?

Private Nomenclature
extensions are.only
allowed ifthe'standard
nomenelature does not
include the specific
tetms required by the
application.

Yes/No

(IfAes: explain
in-the Table 16)

GEN
11073-10421-11

11073-20601
Conformance

Provide the
conformance report
required by IEEE Std
11073-20601.

*The prefix GEN11073-10421 is used for the index in'the general ICSs table.

10.4.3 DIM MOC implementation conformance statement

The DIM MOC ICS defines which objects are implemented. Information on each object shall be provided
as a separate row in the template of Table 13.

Table 13—Template for DIM MOC ICS table

Index

Feature

Reference

Req./Status

Support

Comment

MOC-n

Object description

Reference to the clause
in the standard or other

location where the
object is defined.

Implemented

Specify restrictions
(e.g., maximum
number of supported
instances)

The n in the Index column should be the object handle for implementations that have predefined objects.

O+l : 4o Tad 1 laoll ot 1o lo : 1o L1 AY
CUHILT WISU U TITUC A CUTUTTIT STIATT STHITPT Y - UUd- Ut U IO T (L T77T) s

All private objects should be specified and include either a reference to the definition for the object or,
where no publicly available reference is available, the definition of the object should be appended to the
conformance statement.

The Support column should indicate any restrictions for the object implementation.

An object containment diagram (class instance diagram) should be provided as part of the DIM MOC ICS.

© 1SO 2012 — All rights reserved
© IEEE 2012 — All rights reserved

33


https://standardsiso.com/api/?name=96febaef04ef352d87777e47b4d8232e

ISO/IEEE 11073-10421:2012(E)

34

10.4.4 MOC attribute ICS

The MOC attribute ICS defines which attributes, including any inherited attributes, are used/supported in
each object of an implementation. Information on each attribute of an object shall be provided as a separate
row in the template of Table 14. A separate MOC attribute ICS shall be provided for each object.

Table 14 —Template for MOC attribute ICS table

Index Feature Reference Req./Status Support Comment
ATTR-n-x Attribute Name. Fill in the M = Mandatory / Implemented?
Extended reference to the C = Conditional / Yes/No
attributes shall ASN.I structure if | p _ pecommended / Static/Dynamic
incl.ude the the attrll?ute is not O = Optional Specify
attribute ID also. defined in this e
standard. (as per definition in restrictions, (e'g.,
Attribute Definition value ranges).
Tables) Destribe how

aftribate is
acCessed (e.g.,
Get, Set, sent in
config event
report, sent in a
data event
report).
Describe any
specific
restrictions.

The Support column shall specify whether the attribute is implemented; for extension attributes, whether
the attribute value is static or dynamic; any value ranges; restrictions on attribute access or availability; and
any other information.

The 7 in the Index column refers to the)ID of the managed object for which the table is supplied (i.c., the
index of the managed object as speeified in the MOC ICS). There is one separate table for each supported
managed object.

The x in the Index columnyis a unique serial number (1..m).

10.4.5 MOC notification implementation conformance statement

The MOC natification ICS specifies all implemented notifications (typically in the form of the event report
service) that-ate emitted by the agent. Table 15 provides a template for use. One table has to be provided

for each™object that supports special object notifications. One row of the table shall be used for each
notification.

Table 15—Template for MOC notification ICS table

Index Feature Reference Req./Status Support Comment
NOTLsx Notification Name. Referenceto-the The anpnﬂ column
and Notification ID clause in the standard shall specify how the
or other location notification is sent
where the event is and any restrictions.
defined.

The 7 in the Index column refers to the ID of the managed object for which the table is supplied (i.e., the
index of the managed object as specified in the POC ICS). There is one separate table for each managed
object that supports specific object notifications (i.e., events).
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All private notifications should be specified and include reference to the definition for the notification.
Where no publicly available reference is available, the definition of the notification should be appended to
the conformance statement.

10.4.6 MOC nomenclature conformance statement

The MOC nomenclature ICS specifies all nonstandard nomenclature codes that are utilized by thehagent.
Table 16 provides a template for use. One row of the table is to be used for each nomenclature element.

Table 16 —Template for MOC nomenclature ICS table

Index

Feature

Reference

Req./Status

Support

Comment

NOME-n

Nomenclature Name
and Nomenclature
value

Reference to the
clause in the standard
or other location
where the
nomenclature is
defined or used

Describe how, the

nomenclature 1s used.

Describe any specific
resfrictions.

The 7 in the Index column is a unique serial number (1..m).
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(informative)
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Annex B
(normative)

Any additional ASNTdefinitions

Reading status bit mapping.

PEFReadStat::=BITS-16{
pefm-read-stat-post-medication(0),
pefm-read-stat-cough(1),
pefm-read-stat-short-effort(2),

pefm-read-stat-long-time-to-peak(3)

H

(Bits are set to 1 when the corresponding event occurs.)
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—_________________________Allocation of identifiers

Annex C
(normative)

This annex contains the nomenclature codes used in this document and not founhd- in
IEEE Std 11073-20601. For those not contained in this annex, the normative definition ispfound in
IEEE Std 11073-20601.

The format used here follows that of ISO/IEEE 11073-10101:2004 [B1].

/*********************************************************************************

* From Communication Infrastructure (MDC_PART INFRA)

**********************************************************************************/

#define MDC_DEV_SPEC_PROFILE_PEFM 4117

/*********************************************************************************

* From Medical supervisory control and data acquisition (MDE€/PART SCADA)

**********************************************************************************/

#define MDC FLOW_AWAY EXP FORCED PEAK 21512 /* peak expiratory flow */
#define MDC FLOW_AWAY EXP FORCED PEAK\PB 21513 /* personal best of PEF */
#define MDC_VOL AWAY EXP FORCED 1S 21514 /* forced expiratory volume over
1 second */
#define MDC_VOL_AWAY_ EXP FORCEDJOEXP_6S 21515 /* forced expiratory volume over

6 seconds */
[t sk sk sk sk s e st skl ks sk sk R s s sl skl sl R skl R sk ks Rl skl R ksl R R skl R sk ok sk ok

* From Dimensions (MDC_PART DIM)
**********************************************************************************/
#define MDC DIM X L PER\MIN 3072 /* 1 min-1 */
#define MDC DIM_X L 1600 /*1 */

/*********************************************************************************

* From Dimensions (MD€ PART DIM DM)

**********************************************************************************/

# define MDC_BEF -READING_STATUS 30720
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Annex D
(informative)

Message sequence examples

Figure D.1 shows a sequence diagram of the messaging procedure corresponding to the following use.case.
The user of a peak expiratory flow monitor agent device intends to connect it to a manager device for the
first time. The peak expiratory flow monitor is capable of performing PEF, FEV1, and optionally FEV6
measurements.

a)

b)

<)

d)

2)

When the user connects the medication monitor, the manager does not gecognize the agent’s
configuration and sends a response to the agent’s association request with the result accepted-
unknown-config. See E.2.2.2 and E.2.2.3 for the corresponding PDU €Xamples.

As a consequence of this, the agent negotiates its configuration”information to the manager.
After getting confirmation from the manager accepting the™agent’s configuration, the agent
device is ready to send measurements. Both devices enter’the Operating state. See E.2.2.2 and
E.2.2.3 for the corresponding PDU examples.

Subsequently, the manager may request the MDS object attributes of the agent by sending a data
message with the “Remote Operation Invoke {\Get” command. Note that the manager may
request the MDS object attributes as soon as.th€, agent enters the Associated state, including the
Configuring and Operating substates. As a.response, the agent reports its MDS object attributes
to the manager using a Data message with*the “Remote Operation Response | Get” command.
See E.4.1.2 and E.4.1.3 for the corresponding PDU examples.

As a next step, the user of the ageiit device takes a single measurement. The measurement data
are transmitted to the managdr-using a confirmed event report. After having successfully
received the measurement data, the manager sends a confirmation to the agent. See E.5.1 and
E.5.2 for the corresponding“PDU examples.

The user ends the measurement session (e.g., by pushing a proper button on the device or just by
not using the deviee for a duration longer than a certain time period). As a consequence, the
agent disassociates from the manager by sending an association release request. The manager
responds withivan association release response. See E.6.1 and E.6.2 for the corresponding PDU
examples.

When.the agent requests to associate to the manager for the next measurement session (e.g., the
néxt“day), the result in the manager’s response is accepted, as it already knows the agent’s
cenfiguration from the previous measurement session. Both devices transition directly to the
Operating state.

Finally, the last two steps shown are similar as in item d) and item e). The user takes a single
confirmed measurement followed by releasing the association.
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Agent

Manager

(see E.2.2.2)

(see E.2.2.3)

(see E.3.2.2)
(see E.3.2.3)
(see E4.1.2)
(see E.4.1.3)
(see E.5.1)

(see E.5.2)

(see E.6.1)
(see E.6.2)

m
ConnectIndication(LowerLayerInfo)

Association Request(data-proto-list,
system-id, dev-config-id, option-list)

|
Connectlndication(LowerLayerInfo)

check system-id,

Association Response(accepted-unknown-
config, data-proto-id, system-Id, option-list)

\

check dev-config-id

Data(Invoke | Confirmed Event Report,

MDC_NOTI_CONFIG, dev-config-id, config-object-list) =

Manager does NOT
recognize the system-id
and dev-config-id

store dev-config-id

A

Data(Response | Confirmed Event Report,
MDC_NOTL CONFIG, accepted-config)

and Configuration

&

Data(Invoke|Get, handle=0)

Data(Response|Get, MDS Attributes)

Data(Invoke | Confirmed Event Report,
MDC_NOTI_SCAN_REPORT_FIXED, &yent-info)

\

A

Data(Response | Confirmed Eyent Report,
MDC_NOTI_SCAN_REPORI\PIXED)

\/

Association Release Request(reason)

A

Association Release Response(reason)

\

j_

ConnectIndication(LowerLayerInfo)

Association Request(data-proto-list,
system-id, dev-config-id, option-list)

ConnectIndication(LowerLayerInfo)

check system-id,

A

Association Response(accepted, data-proto-id,
system-Id, option-list)

\

check dev-config-id

Data(Invoke | Confirmed Event Report,
MDC_NOTI_SCAN_REPORT_FIXED, event-info)

T

Manager recognizes the
system-id and dev-config-id

Data(Response | Confirmed Event Report,
MDC_NOTI SCAN REPORT FIXED)

Association Release Request(reason)

Association Release Response(reason)

\

Figure D.1—Sequence diagram for peak expiratory flow monitor example use case
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Annex E
(informative)

—————————Protocol data unitexamples

E.1 General

This annex shows binary examples of messages exchanged between a peak expiratory flow menitor agent
and a manager. Three different scenarios containing the association and configuration information
exchanges are presented in E.2 and E.2.3. The first scenario illustrates the case when the agent intends to
operate using an extended configuration. The manager does not have the configuration declared by the
agent from a prior association. The second illustrates the agent presenting the same' extended configuration
to the manager, and the manager does have the configuration from the previously transferred configuration
exchange. Finally, the agent presents a standard configuration to the mandgér, and the manager has the
configuration because the manager has been preprogrammed with this configuiration.

E.2 Association information exchange

E.2.1 General

When the transport connection is established between the manager and the agent, they both enter the
Unassociated state. When the agent sends an association request, both manager and agent enter the
Associating state.

E.2.2 Extended configuration

E.2.2.1 General

In this exchange, the agent sends an Association Request intending to use an Extended configuration during
measurement transfer. However, thé.manager does not have this configuration.

E.2.2.2 Association request

The peak expiratory flow.mnonitor agent sends the following message to the manager. The agent intends to
associate using an Extended configuration.

0xE2 0x00 APDU CHOICE Type (AarqApdu)

0x00 0x32 CHOICE.length = 50

0x80 0xQ0 0x00 0x00 assoc-version

0x00<0x01 0x00 O0x2A data-proto-list.count = 1 | length = 42

0x50  0x79 data-proto-id = 20601

0x00 0x26 data-proto-info length = 38

0x80 0x00 0x00 0x00 protocolVersion

0x80 0x00 encoding rules = MDER

UXoU UXUU UXUU UXUU llUlIlCllLidlulU‘V’ClbiUll

0x00 0x00 0x00 0x00 functionalUnits — no Test Association capabilities

0x00 0x80 0x00 0x00 systemType = sys-type-agent

0x00 0x08 system-id length = 8 and value (manufacturer- and device- specific)
0x31 0x32 0x33 0x34 0x35 0x36 0x37 0x38

0x40 0x00 dev-config-id — extended configuration

0x00 0x01 data-req-mode-flags

0x01 0x00 data-reg-init-agent-count = 1 | data-req-init-manager-count=0
0x00 0x00 0x00 0x00 optionList.count = 0 | optionList.length = 0
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E.2.2.3 Association response

A manager responds to the agent that it can associate but does not have the peak expiratory flow monitor
extended configuration (i.e., there is the need for the agent to send its configuration).

0xE3 0x00 APDU CHOICE Type (AareApdu)

0x00 0x2C CHOICE.length = 44

0x00 0x03 result =3

0x50 0x79 data-proto-id = 20601

0x00 0x26 data-proto-info length = 38

0x80 0x00 0x00 0x00 protocolVersion

0x80 0x00 encoding rules = MDER

0x80 0x00 0x00 0x00 nomenclatureVersion

0x00 0x00 0x00 0x00 functionalUnits — normal Association

0x80 0x00 0x00 0x00 systemType = sys-type-manager

0x00 0x08 system-id length = 8 and value (manufactuter~and device- specific)
0x88 0x77 0x66 0x55 0x44 0x33 0x22 0x11

0x00 0x00 Manager’s response to config-id is atways 0

0x00 0x00 Manager’s response to data-req-miede-flags is always 0
0x00 0x00 data-req-init-agent-count = 0 | data-req-init-manager-count=0
0x00 0x00 0x00 0x00 optionList.count = 0 | optiofiList.length = 0

E.2.3 Previously known extended configuration
E.2.3.1 General

This exchange illustrates a transaction that takes place after a session beginning with an exchange like
E.2.2 has occurred.

E.2.3.2 Association request

The peak expiratory flow monitor-agent sends the following message to the manager. The agent intends to
associate using an extended configuration.

0xE2 0x00 APDU CHOICE Type (AarqApdu)

0x00 0x32 CHOICE.length = 50

0x80 0x00 0x00 0x00 assoc-version

0x00 0x010x00 Ox2A data-proto-list.count = 1 | length = 42

0x50 0x79 data-proto-id = 20601

0x0040x26 data-proto-info length = 38

0x800x00 0x00 0x00 protocolVersion

0x80 0x00 encoding rules = MDER

0x80 0x00 0x00 0x00 nomenclatureVersion

0x00 0x00 0x00 0x00 functionalUnits — no Test Association capabilities

000 080N 0Ox00 0Ox00 c} cfme}pp = cyc fypp aggpf

0x00 0x08 system-id length = 8 and value (manufacturer- and device- specific)
0x31 0x32 0x33 0x34 0x35 0x36 0x37 0x38

0x40 0x00 dev-config-id — extended configuration

0x00 0x01 data-req-mode-flags

0x01 0x00 data-reg-init-agent-count = 1 | data-req-init-manager-count=0
0x00 0x00 0x00 0x00 optionList.count = 0 | optionList.length = 0
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E.2.3.3 Association response

A manager responds to the agent that it can associate with, recognizes, and accepts and has the peak
expiratory flow monitor’s extended configuration (i.e., there is no need for the agent to send its

configuration).

0xE3 0x00 APDU CHOICE Type (AareApdu)

0x00 0x2C CHOICE.length = 44

0x00 0x00 result = accepted-unknown-config

0x50 0x79 data-proto-id = 20601

0x00 0x26 data-proto-info length = 38

0x80 0x00 0x00 0x00 protocolVersion

0x80 0x00 encoding rules = MDER

0x80 0x00 0x00 0x00 nomenclatureVersion

0x00 0x00 0x00 0x00 functionalUnits — normal Association

0x80 0x00 0x00 0x00 systemType = sys-type-manager

0x00 0x08 system-id length = 8 and value (manufactarer- and device- specific)
0x88 0x77 0x66 0x55 0x44 0x33 0x22 O0x11

0x00 0x00 Manager’s response to config-id is-always 0

0x00 0x00 Manager’s response to data-reg<mode-flags is always 0

0x00 0x00 data-req-init-agent-count =A) | data-req-init-manager-count = 0
0x00 0x00 0x00 0x00 optionList.count = 0 | optionList.length = 0

E.2.4 Standard configuration

E.2.4.1 General

This transaction would occur if an agent présents an association request incorporating the dev-config-id
corresponding to a Standard configuratiefi/ The manager has the configuration because it has been
programmed with this configuration aceording to the information presented in this standard.

E.2.4.2 Association request

The peak expiratory flow monitor agent sends the following message to the manager. The agent intends to
associate using a Standar@.configuration. The agent is willing to enter into a test association as defined in
Clause 9.

0xE2 0x00 APDU CHOICE Type (AarqApdu)

0x00 0x32 CHOICE.length = 50

0x80 0x00) 0x00 0x00 assoc-version

0x00,0%01 0x00 Ox2A data-proto-list.count = 1 | length = 42

0x50~0x79 data-proto-id = 20601

0x00 0x26 data-proto-info length = 38

0x80 0x00 0x00 0x00 protocolVersion

0x80 0x00 encoding rules = MDER

0x80 0x00 0x00 0x00 nomenclatureVersion

0x00 0x00 0x00 0x00 functionalUnits — no Test Association capabilities

0x00 0x80 0x00 0x00 systemType = sys-type-agent

0x00 0x08 system-id length = 8 and value (manufacturer- and device- specific)
0x31 0x32 0x33 0x34 0x35 0x36 0x37 0x38

0x08 0x34 dev-config-id — standard configuration

0x00 0x01 data-req-mode-flags

0x01 0x00 data-req-init-agent-count = 1 | data-req-init-manager-count = 0
0x00 0x00 0x00 0x00 optionList.count = 0 | optionList.length = 0
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