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Abstract: Within the context of the ISO/IEEE 11073 family of standards for device
communication, a normative definition of communication between personal telehealth glucose
meter devices and compute engines (e.g., cell phones, personal computers, personal health
appliances, and set top boxes) is established by this standard in a manner that enables plug-and-
play interoperability. Appropriate portions of existing standards are leveraged, including ISO/IEEE
11073 terminology, information models, application profile standards, and transport standards.
The use of specific term codes, formats, and behaviors in telehealth environments restricting
optionality in base frameworks in favor of interoperability are specified. A common core of
communication functionality for personal telehealth glucose meters is defined in this standard.

Keywords: glucose meter, IEEE 11073-10417, medical device communication, personal health
devices
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of
the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the
Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote
fairness in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy
of any of the information contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly
resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a specific
purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards documents
are supplied “AS IS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase,
market, or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint
expressed at the time a standard is approved and issued is subject to change brought about through developments in the
state of the art and comments received from users of the standard. Every IEEE Standard is subjected to review at least
every five years for revision or reaffirmation. When a document is more than five years old and has not been
reaffirmed, it is reasonable to conclude that its contents, although still of some value, do not wholly reflect the present
state of the art. Users are cautioned to check to determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other
person or entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the
advice of a competent professional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to
specific applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balance of interests. For this reason,
IEEE and the members of its societies and Standards Coordinating Committees are not able to provide an instant
response to interpretation requests except in those cases where the matter has previously received formal consideration.
At lectures, symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall
make it clear that his or her views should be considered the personal views of that individual rather than the formal
position, explanation, or interpretation of the IEEE.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854-4141

USA

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Institute of
Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To
arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood
Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for
educational classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

This introduction is not part of IEEE Std 11073-10417-2011, Health informatics—Personal health device communication—Part
10417: Device specialization—Glucose meter.

ISO/IEEE 11073 standards enable communication between medical devices and external computer
systems. This document uses the optimized framework created in ISO/IEEE 11073-20601:2010" and
describes a specific, interoperable communication approach for glucose meters. These standards align with
and draw on the existing clinically focused standards to provide support for communication of data from
clinical or personal health devices.

Revision history for IEEE Std 11073-10417

IEEE Std 11073- Initial release of the standard.

10417-2009
IEEE Std 11073- | The following changes were implemented in this revision:
10417-2011 a) In Table 6, the Supplemental-Type attribute was changed from Conditional to Optional.

b) In the fourth paragraph of 6.9.1, the first sentence was reworded to specify that the agent
init will be disabled when a PM-store is present.

¢) Inthe second paragraph of 6.9.1, the use cases associated with agent-init versus
manager-init transmission of measurement data were clarified.
d) In Annex B, “Numeric class” to “Enumeration class” was corrected.
e) A new standard configuration was added, which affects the following:
1) New paragraph in 6.4.2.
2) Added a new Control Solution object separate from the Blood Glucose object
(6.6.7).
3) Removed MDC CONC GLU CONTROL from the Blood Glucose object’s
Type attribute.
4) In6.6.2,added +/- INFINITY as a way to indicate out-of-range sensor
measurements. Also added this to the new Control Solution object in 6.6.7.
f) In Table 13, the Semantic-Modality attribute was removed and the Supplemental-Types
attribute was added.

g) MDC_CONC_GLU_UNDETERMINED PLASMA and
MDC _CONC_GLU UNDETERMINED WHOLEBLOOD were added for meters that
report plasma or whole blood glucose concentrations taken from an unknown sample
source. Also, Table 1 was modified to add the “undetermined” sample source. The new
OID was added to the Blood Glucose object extended configuration and the new
standard configuration (Table 7).

h) The MDC CTXT GLU MEAL BEDTIME nomenclature code was added to the
Context Meal enumeration object.

i)  The Confirm-Timeout attribute was added, which was missing in Table 22.

j)  Table 13 was corrected. The recommended Enum-Observed-Value attribute should be
Basic-Bit-Str instead of Simple-Bit-Str, as explained in the text following the table.

k) InE.5.1, the encoding of Measurement-Active-Period = 1 hour was corrected to be a
FLOAT type instead of a UINT-32.

1) In C.3, the description of Glucose | Context | Meal | BeforeMeal was corrected and lines
were added for Glucose | Context | Meal | Fasting and Glucose | Context | Meal |
Bedtime.

m) In 8.3.2 and 8.3.3, the protocol-version text was modified to clarify what must be done
when multiple protocol versions exist.

For information on references, see Clause 2.
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n) In 8.2, the N, limitation requirement was modified such that there is a limit for non-PM-
store configurations but not for a PM-store configuration. The N,, value of 5120 for non-
PM-store configurations is based on an event report that contains 25 measurements of
each of the 11 defined objects.

0) An additional use case description text to 5.1 was added.

p) Title, headers and footers, copyrights, formatting, references, and so on were updated
per IEEE Standards publishing guidelines.

q) In Table 7 for the Simple-Nu-Observed-Value and Compound-Simple-Nu-Observed-
Value, the qualifier to “C” was changed and the text in the Value column was expanded.

r) In 6.6.1, the first sentence of the last paragraph was replaced with “For standard
configurations the optional attributes are initially not present.”

s)  Six occurrences of “manager device” to were changed to “manager”.

Notice to users

Laws and regulations

Users of these documents should consult all applicable laws and regulations. Compliance with the
provisions of this standard does not imply compliance to any applicable regulatory requirements.
Implementers of the standard are responsible for observing or referring to the applicable regulatory
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this
document available for use and adoption by public authorities and private users, the IEEE does not waive
any rights in copyright to this document.

Updating of IEEE documents

Users of IEEE standards should be aware that these documents may be superseded at any time by the
issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether
a given document is the current edition and whether it has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE Standards Association web site at
http://iecexplore.iece.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

For more information about the IEEE Standards Association or the IEEE standards development process,
visit the IEEE-SA web site at http://standards.ieee.org.

Errata

Errata, if any, for this and all other standards can be accessed at the following URL:
http://standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata
periodically.
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Interpretations

Current interpretations can be accessed at the following URL:
http://standards.ieee.org/findstds/interps/index.html.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the
IEEE-SA website http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of
any unfair discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely
their own responsibility. Further information may be obtained from the IEEE Standards Association.
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Health informatics—Personal health device communication

Part 10417: Device specialization — Glucose meter

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection in—all-—eirenmstances. Implementers of the standard are responsible 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

Within the context of the ISO/IEEE 11073 family of standards for device communication, this
standard establishes a normative definition of communication between personal telehealth glucose
meter devices and compute engines (e.g., cell phones, personal computers, personal health
appliances, and set top boxes) in a manner that enables plug-and-play interoperability. It leverages
appropriate portions of existing standards, including ISO/IEEE 11073 terminology, information
models, application profile standards, and transport standards. It specifies the use of specific term
codes, formats, and behaviors in telehealth environments restricting optionality in base frameworks
in favor of interoperability. This standard defines a common core of communication functionality
for personal telehealth glucose meters.
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1.2 Purpose

This standard addresses a need for an openly defined, independent standard for controlling
information exchange to and from personal health devices and compute engines (e.g-., cell phones,
personal computers, personal health appliances, and set top boxes). Interoperability is the key to
growing the potential market for these devices and to enabling people to be better informed

participants in the management of their health.

1.3 Context

See IEEE Std 11073—20601@T1\/I—20101 for an overview of the environment within which this

standard is written.
This deeumentHEEEI107310417 standard defines the device specialization for the glucose meter,

being a specific agent type, and it provides a description of the device concepts, its capabilities, and

its implementation according to this standard.

This standard is based on IEEE Std 11073—20601aTM—2010 and ISO/IEEE 11073-20601:2010, which in

turn draw information from both ISO/IEEE 11073-10201:2004 [BE’»]2 and ISO/IEEE 11073-20101:2004
[B4]. The medical device encoding rules (MDERs) used within this standard are fully described in
ISO/IEEE-Sté 11073-20601:2010.

This standard reproduces relevant portions of the nomenclature found in ISO/IEEE 11073-
10101:2004 [B2] and adds new nomenclature codes for the purposes of this standard. Among
Between this standard, ISO/IEEE 11073-20601:2010, and IEEE Std 11073-20601a-2010, all required

nomenclature codes for implementation are documented.

1 Information on references can be found in Clause 2.

2 The numbers in brackets correspond to those of the bibliography in Annex A.
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NOTE 1—IEEE Std 11073-20601a-2010 is an amendment to ISO/IEEE 11073-20601:2010. It contains

new material and corrections and does not copy the content of ISO/IEEE 11073-20601:2010.

Throughout this standard, a reference to IEEE Std 11073-20601a-2010 refers to the document that is

obtained after applying this new material and corrections to ISO/IEEE 11073-20601:2010.3

NOTE 2—In this standard, ISO/IEEE Std 11073-104zz is used to refer to the collection of device

specialization standards that utilize IEEE Std 11073-20601a-2010, 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). For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments or

corrigenda) applies.

IEEE Std 11073—20601QTM—2010—2998, Health informatics—Personal health device communication —

Part20604:-Application profile—Optimized Exchange Protocol —Amendment 1.45

3 Notes in text, tables, and figures are given for information only and do not contain requirements needed to implement the

standard.
4 The IEEE standards or products referred to in this clause are trademarks of the Institute ofElectrical and Electronics Engineers, Inc.

SIEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854 -
4141, USA (http://standards.ieee.org/).
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ISO/IEEE 11073-20601:2010, Health informatics—Personal health device communication —

Application profile—Optimized Exchange Protocol.®

3. Definitions, acronyms, and abbreviations

3.1 Definitions

For the purposes of this document standard, the following terms and definitions apply. The +he
AuthoritativeDictionaryy—of IEEE Standards Dictionary: Glossary of Terms & B2} Definitions should be

consulted referereed for terms not defined in this clause.Z

agent: A node that collects and transmits personal health data to an associated manager.

class: In object-oriented modeling, it describes the attributes, methods, and events that objects

instantiated from the class utilize.

compute engine: See: manager.

device: A term used to refer to a physical apparatus implementing either an agent or a manager role.

glucose meter: A medical device for determining the approximate concentration of glucose in the

blood.

6 ISO/IEEE publications are available from the ISO Central Secretariat, 1, ch. de la Voie-Creuse, Case postale 56, CH-1211, Geneva

20, Switzerland (http://www.iso.ch/). ISO/IEEE publications are also available in the United States from the Institute of Electrical and

Electronics Engineers, 445 Hoes Lane, Piscataway, N] 088544141, USA (http://standards.ieee.org/).

7 The IEEE Standards Dictionary: Glossary of Terms & Definitions is available at http://shop.ieee.org/.
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handle: An unsigned 16-bit number that is locally unique and identifies one of the object instances

within an agent.

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.

obj-handle: See: handle.

object: In object-oriented modeling, a particular instantiation of a class. The instantiation realizes

attributes, methods, and events from the class.

personal health device: A device used in personal health applications.

personal telehealth device: See: personal health device.

3.2 Acronyms and abbreviations

APDU
ASN.1
AST
DIM
EUI-64
HbAlc
HCP
ICS
ISF
MDC
MDER
MDS

application protocol data unit

Abstract Syntax Notation One
alternative site testing

domain information model

extended unique identifier (64 bits)
hemoglobin bound to glucose (the Alc form)
health care professional

implementation conformance statements
interstitial fluid

medical device communication

medical device encoding rules

medical device system
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MOC managed object class

OID object identifier

PDU protocol data unit
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 personal 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 11073-20601a-2010 for a description of the guiding
principles for this series of ISO/IEEE 11073 Personal Health Device standards.

IEEE Std 11073-20601a-2010 supports the modeling and implementation of an extensive set of
personal health devices. This standard defines aspects of the glucose meter device. It describes all
aspects necessary to implement the application layer services and data exchange protocol between
an ISO/IEEE 11073 PHD glucose meter agent and a manager. This standard defines a subset of the
objects and functionality contained in IEEE Std 11073-20601a-2010, and it extends and adds
definitions where appropriate. All new definitions are given in Annex B in Abstract Syntax Notation
One (ASN.1). Nomenclature codes referenced in this standard, which are not defined in IEEE Std

11073-20601a-2010, are normatively defined in Annex C.
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4.2 Introduction to IEEE 11073-20601 modeling constructs

4.2.1 General

The ISO/IEEE 11073 series of standards, and in particular IEEE Std 11073-20601a-2010, is based on an
object-oriented systems management paradigm. The overall system model is divided into three
principal components: the domain information model (DIM), the service model, and the

communication model. See IEEE Std 11073-20601a-2010 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
the 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 11073-20601a-2010.

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 11073-20601a-2010 can coexist with messages defined in other standard application
profiles defined in the ISO/IEEE 11073 series of standards.
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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 11073-20601a-2010.

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
combination of the optional elements. A manager implementing this standard shall utilize at least
one of themandatory, 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.
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5. Glucose meter device concepts and modalities

5.1 General

This clause presents the general concepts of glucose meters. In the context of personal health devices
in this family of standards, a glucose meter is a device that measures the concentration of glucose in
theblood. Glucose, or the concentration of blood sugar in theblood, is the primary source of energy
for the body’s cells. The glucose level is tightly regulated in the human body and is normally
maintained between approximately abewt 70 mg/dL and 150 mg/dL (4 mmol/L and 8 mmol/L). The
total amount measurement of glucose in the circulating blood is, therefore, approximately abeut 3.5
g to 7.5 g (assuming an ordinary adult blood volume of 5 L). Glucose levels rise after meals and are

usually lowest in the morning, before the first meal of the day.

In a healthy adult male of 75 kg with a blood volume of 5 L, a blood glucose level of 100
mg/dL (5.5 mmol/L) corresponds to a total of approximately abewut 5 g (1/5 0z and equivalent to a
commercial sugar packet) of glucose in the blood and approximately 45 g (1.5 oz) in the total
body fluid (which includes blood and interstitial fluid) and on average will be approximately abeut

60% of the total body weight in men.

The failure to maintain blood glucose in the normal range leads to conditions of persistently high
(hyperglycemia) or low (hypoglycemia) blood sugar. Diabetes mellitus, which is characterized by
persistent hyperglycemia from several causes, is the most prominent disease related to the
failure to regulate blood sugar. Fructose and galactose are also sugars found in the blood;

however, only glucose levels are regulated via insulin and glucagon.

Countries that use the metric system generally use mmol/L. The United States uses mg/dL. To

convert blood glucose readings, utilize implement the following conversions:
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Divide the mg/dL by 18 to get mmol/L (or multiply by 0.055)
Multiply the mmol/L by 18 to get mg/dL (or divide by stk 0.055)

The glucose meters considered in this specialization are typically handheld instruments that
require a sample of blood or body fluid to perform the glucose measurement. The glucose
concentration measured by various techniques can be classified into different types defined by three
elements: sample type, sample source, and concentration reference method. Table 1 shows all the

glucose concentration types defined in this standard.

Table 1 —Glucose concentration types

Sample type Sample source Reference method
Capillary Whole blood
Plasma
Whole blood
Venous
Plasma
Blood
Whole blood
Arterial
Plasma
Whole blood
[Undetermined
Plasma
Interstitial fluid IN/A IN/A
Control solution IN/A IN/A

NOTE —The blood glucose concentration may be indirectly derived from an interstitial fluid (ISF)
sample, which is a common technique used in continuous glucose monitoring. A control solution

is normally used for glucose meter quality control.
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In addition to glucose measurement, glucose meters generally provide a means for the user to
associate information on meals, exercise, and medications with a glucose measurement. Advanced
devices may also allow users to customize device settings and to provide additional information

related to their diabetes treatment and disease management.

Glucose meters are usually small, portable devices that are carried around by the user so that blood

glucose measurements may be taken as needed, whether or not the user is in a network environment

where communications with a manager can be established. Hence, measurement data are typically

logged within the meter and can be retrieved at a later time, either in whole or in part, when the

meter is connected to a manager network. There are two typical use cases for the transfer of

measurement data to a manager:

— By the user in a non-health-care environment. A user may connect the meter to a

personal manager device such as a personal computer or a portable communications

device such as a cell phone. In this case, the user would download the most recent

logged measurement data from the meter for near-term trend analysis or for transfer of

data to an external electronic health network service. The transfer of data would happen

immediately on connection with the manager application and requireno initiation by the

user. This is a temporary storage model of the meter.

— By a health care professional in an office or clinic environment. The health care

professional would download all logged measurement data from the meter for longer

term analysis, such as the data logged since the patient’s last appointment. The transfer

of data would be controlled entirely by the manager application and would not

necessarily happen automatically when a connection is established. This is a long-term

storage model of the meter.

This standard supports configurations that allow for support of both temporary and long-term

storage models.
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6. Glucose meter domain information model

6.1 Overview

This clause describes the domain information model of the glucose meter.

6.2 Class extensions

In this standard, no class extensions are defined with respect to IEEE Std 11073-20601a-2010.

6.3 Object instance diagram

The object instance diagram of the glucose meter domain information model, which is defined for

the purposes of this standard, is shown in Figure 1.

The objects of the DIM, as shown in Figure 1, are described in 6.5 to 6.11. See 6.5 through 6.11 for
descriptions of the different glucose meter objects [e.g., the glucose meter medical device system
(MDS) object, the glucose numeric object, and the enumeration object]. See 6.12 for rules for
extending the glucose meter information model beyond elements as described in this standard. Each

clause that describes an object of the glucose meter contains the following information:

— Thenomenclature code used to identify the class of the object. One example ef where this
code is used is the configuration event, where the object class is reported for each
object. This allows the manager to determine whether the class of the object being

specified is a numeric, real-time sample array, enumeration, scanner, or PM-store class.
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— 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 an
ASN.1. The ASN.1 definitions for new attribute types specific to this standard are in
Annex B, and the ASN.1 definitions for existing attribute types referenced in this
standard are in IEEE Std 11073-20601a-2010.

— The methods available on the object.

— The potential events generated by the object. The data are sent to the manager using

events.

— The available services such as getting or setting attributes.

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 Mandatory, C — Attribute is Conditional and
depends on the condition stated in the Remark or Value column (if IEEE Std 11073-20601a-2010 is
referenced, then it contains the conditions), R — Attribute is Recommended, 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
recommended attributes should not be implemented by the agent. Optional attributes may be

implemented on an agent.

The attributes can be either static, dynamic, or observational as specified in IEEE Std 11073-20601a-
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Figure 1 —Glucose meter—domain information model

6.4 Types of configuration

6.4.1 General

As specified in IEEE Std 11073-20601a-2010, there are two styles of configuration available.

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

Standard configurations are defined in the ISO/IEEE 11073-104zz specializations (such as this
standard) and 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
acknowledges that it understands and wants to operate using the configuration, then the agent can
begin sending measurements immediately. If the manager does not understand the configuration,

the agent provides the configuration prior to transmitting measurement information.

Two standard configurations are defined in this standard. ¥e Standard configuration 1700 (0x06A4)

contains only a glucose numeric object as defined in 6.6.2. Standard configuration 1701

(0x06A5) contains a glucose numeric object and a control solution numeric object as defined in 6.6.7.

6.4.3 Extended configuration

In extended configurations, the agent’s configuration is not predefined in a standard. The agent
determines which objects, attributes, and values will be used in a configuration and assigns a
configuration identifier. When the agent associates with a manager, it negotiates an acceptable
configuration. Typically, the manager does not recognize the agent’s configuration on the first
connection, so the manager responds that the agent needs to send the configuration information as a
configuration event report. If, however, the manager already understands the configuration, either
because it was 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.
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6.5 Medical device system object

6.5.1 MDS object attributes

Table 2 summarizes the attributes of the glucose meter MDS object. The nomenclature code to

identify the MDS object class is MDC_MOC_VMS_MDS_SIMP.

Table 2 —MDS object attributes

Attribute name Value |Qua1.
Handle 0 M
System-Type Attribute not present. See IEEE Std 11073-20601a-2010.  |C
System-Type-Spec-List (MDC_DEV_SPEC_PROFILE_GLUCOSE, 2 1}. M
System-Model {“Manufacturer”,” Model”} M
System-Id Extended unique identifier (64 bits) (EUI-64) M
Dev-Configuration-Id Standard config: 0x06A4 (1700) M
Standard config: 0x06A5 (1701)4000—0xAFE
Extended configs: 0x4000-0x7FFF
Attribute-Value-Map See IEEE Std 11073-20601a-2010. C
Production-Specification See IEEE Std 11073-20601_a-2010. O
Mds-Time-Info See IEEE Std 11073-20601_a-2010. C
Date-and-Time See IEEE Std 11073-20601_a-2010. C
Relative-Time See IEEE Std 11073-20601_a-2010. C
HiRes-Relative-Time See IEEE Std 11073-20601_a-2010. C
Date-and-Time-Adjustment See IEEE Std 11073-20601_a-2010. C
Power-Status onBattery or onMains @)
Battery-Level See IEEE Std 11073-20601_a-2010. O
Remaining-Battery-Time See IEEE Std 11073-20601_a-2010. O
Reg-Cert-Data-List See IEEE Std 11073-20601_a-2010. O
Confirm-Timeout See IEEE Std 11073-20601_a-2010. O
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NOTE —See IEEE Std 11073-20601a-2010 for information on whether an attribute is static or

dynamic.

In the response to a Get MDS object command, only implemented attributes and their

corresponding values are returned.

See IEEE Std 11073-20601a-2010 for descriptive explanations 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 instance. For a glucose meter agent with extended configuration, this identifier is
chosen in the range of extended-config-start to extended-config-end (see IEEE Std 11073-20601a-

2010) as shown in Table 2.

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. Then the
Configuring state (see 8.4) is skipped, and the agent and manager 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
type/version pairs, each referencing the respective device specialization and version of that

specialization.
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6.5.2 MDS object methods

Table 3 defines the methods (actions) of the glucose meter agent’s MDS object. These methods are

invoked using the Action service. In Table 3, the Subservice type name column defines the name of

the method; the Mode column defines whether the method is invoked as an unconfirmed action (i.e,

roiv-cmip-action from IEEE Std 11073-20601a-2010) 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 11073-20601a-2010); the

Parameters (action-info-args) column defines the associated ASN.1 data structure (see IEEE Std

11073-20601a-2010 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 usein the action-

info-args of the response.

Table 3 —MDS object methods

Service |Subservice|] Mode Subservice type Parameters Results
type name (action-type) (action-info-args) |(action-info-args)
ACTION [Set-Time |Confirmed [IMDC_ACT _SET_TIMHSetTimelnvoke —
Set-Time

This method allows the manager to set a real-time clock in the agent with the absolute time. The

agent 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 11073-20601a-2010).
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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 (see
8.3), data-req-mode-capab shall be set to the appropriate value for the event report style. As a result,
the manager shall assume the glucose meter agent does not support any of the MDS-Data-Request

features (see IEEE Std 11073-20601a-2010 for additional information). Thus, implementation of the

MDS-Data-Request method/action is not required in this standard and is not shown in Table 3.

6.5.3 MDS object events

Table 4 defines the events that can be sent by the glucose meter MDS object.
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Table 4 —Glucose meter MDS object events

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

MDS- Confirmed [MDC_NOTI_CONFIG |ConfigReport ConfigReport
Configuration| Rsp
-Event
MDS- Confirmed MDC_NOTI_SCAN_ [ScanReportInfoFixed|—
Dynamic- REPORT_FIXED
Data-Update-
Fixed
MDS- Confirmed MDC_NOTI_SCAN_ [ScanReportInfoVar |—
Dynamic- REPORT_VAR

EVENT Data-Update-

REPORT  |var
MDS- Confirmed MDC_NOTI_SCAN_ [ScanReportInfoMP |—
Dynamic- REPORT MP_FIXED [|Fixed
Data-Update-
MP-Fixed
MDS- Confirmed MDC_NOTI_SCAN_ [ScanReportInfoMP |—
Dynamic- REPORT_MP_VAR Var
Data-Update-
MP-Var
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— MDS-Configuration-Event:

This event is sent by the glucose meter agent during the configuring procedure if the
manager does not already know the glucose meter agent’s configuration from past
associations or because the manager has not been implemented to recognize the
configuration according to the glucose meter device specialization. The event provides

static information about the supported measurement capabilities of the glucose meter agent.

— MDS-Dynamic-Data-Update-Var:

This event provides dynamic measurement data from the glucose meter agent for the
glucose numeric object. 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.

— MDS-Dynamic-Data-Update-Fixed:

This event provides dynamic measurement data from the glucose meter agent for the
glucose numeric object. These data are reported in the fixed format defined by the
Attribute-Value-Map attribute of the object(s). 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.

— MDS-Dynamic-Data-Update-MP-Var:

This is the same as MDS-Dynamic-Data-Update-Var but allows inclusion of data from

multiple people.
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— MDS-Dynamic-Data-Update-MP-Fixed:

This is the same as MDS-Dynamic-Data-Update-Fixed but allows inclusion of data from

multiple people.

NOTE—IEEE Std 11073-20601a-2010 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 glucose meter 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 be invoked as
soon as the glucose meter agent receives the Association Response and moves to the Associated

state, including the Operating and Configuring substates.

The manager may request the MDS object attributes of the glucose meter agent; in which case, the
manager shall send the “Remote Operation Invoke | Get” message (see roiv-cmip-get in IEEE Std
11073-20601a-2010) with the reserved MDS handle value of 0. The glucose meter agent shall report
its MDS object attributes to the manager using the “Remote Operation Response | Get” message
(see rors-cmip-get in IEEE Std 11073-20601a-2010). See Table 5 for a summary of the GET service

including some message fields.
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