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Abstract: 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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Introduction 

This introduction is not part of IEEE Std 11073-10417-2009, 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 IEEE Std 11073-20601a 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. 

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://ieeexplore.ieee.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/reading/ieee/updates/errata/. Users are encouraged to check this URL for errata periodically. 

Interpretations 
Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/. 

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 with respect to the existence or validity of any patent 
rights in connection therewith. A patent holder or patent applicant has filed a statement of assurance that it will grant 
licenses under these 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. Other Essential Patent 
Claims may exist for which a statement 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 are reasonable or non-discriminatory. Further 
information may be obtained from the IEEE Standards Association. 

                                                 
aFor information on references, see Clause 2. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 08:42:39 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 11073-10417-2009

http://ieeexplore.ieee.org/xpl/standards.jsp
http://standards.ieee.org/
http://standards.ieee.org/reading/ieee/updates/errata/
http://standards.ieee.org/reading/ieee/interp/
http://www.avadocuments.com/doc/ieee-11073-10417-2009
http://www.avadocuments.com/doc/ieee-11073-10417-2009


v 
Copyright © 2009 IEEE. All rights reserved. 

Participants 

At the time this standard was submitted to the IEEE-SA Standards Board for approval, the Personal Health Devices 
Working Group had the following membership: 

Douglas P. Bogia, Chair Anthony Butt, Vice Chair 
Karsten Aalders 
Charles R. Abbruscato 
Maher Abuzaid 
Manfred Aigner 
Murtaza Ali 
Deepak Ayyagari 
Merat Bagha 
Doug Baird 
David Baker 
David Bean 
Rudy Belliardi 
Denis Bettini 
Ola Björsne 
Thomas Blackadar 
Marc Blanchet 
Douglas P. Bogia 
Xavier Boniface 
Terry Bourk 
Bernard Burg 
Lyle G. Bullock, Jr. 
Chris Burns 
Anthony Butt 
Carole C. Carey 
Randy Carroll 
Casper Chen 
James Cheng 
Silviu Chiricescu 
Malcolm Clarke 
Rick A. Cnossen 
Moshe Cohen 
John T. Collins 
Cory Condek 
Todd Cooper 
Jim DelloStritto 
Matthew d'Entremont 
Kent Dicks 
Jakob Ehrensvard 
Roger M. Ellingson 
Michihiro Enokida 
Mika Erkkilä 
Javier Escayola Calvo 
Leonardo Estevez 
Laurent Falconieri 
Gear Fisher 
Julie N. Fleischer 
Joeseph W. Forler 
Eric Freudenthal 
Miguel Galarraga 
John Garguilo 
Igor Gejdos 
Chris Gough 
Channa Gowda 
Niclas Granqvist 
Jeff Guttmacher 
Christian Habermann 
Mikey Hagerty 
Rickey L. Hampton 
Sten Hanke 
Jack Harrington 

Kai Hassing 
Hiroshi Hayashi 
Torstein Heggebø 
Ron Hegli 
Rose Higgins 
Kaoru Hiramatsu 
Allen Hobbs 
Alex Holland 
Kirsten Howard 
Robert Hoy 
Robert D. Hughes 
Nick Hunn 
Yutaka Ikeda 
Phil Isaacson 
Ho-In Jeon 
Chris Johnson 
Krishna Jonnalagadda 
Akiyoshi Kabe 
Steve Kahle 
Tomio Kamioka 
Kyung Hee Kang 
Ulf Karlsson 
Andy Kaschl 
Junzo Kashihara 
Kohichi Kashiwagi 
Ralph Kent 
Kurt Kermes 
Ikuo Keshi 
John Keys 
Alfred Kloos 
Jeongmee Koh 
Alexander Kraus 
Falko Kuester 
Nandu Kushalnagar 
Daniel Lager 
Pierre Landau 
Sungkee Lee 
Yonghee Lee 
Kathryn A. Lesh 
Qiong Li 
Wei-Jung Lo 
Sandra Martinez 
Miguel Martínez de Espronceda 

Cámara 
Jim McCain 
Richard McPartland 
Jinsei Miyazaki 
Brian Møller 
Darr Moore 
Joe Morrissey 
Yoshihiko Motohashi 
Soundharya Nagasubramanian 
Alex Neefus 
Michael E. Nidd 
Hiroaki Niwamoto 
Thomas Norgall 
Yoshiteru Nozoe 
Mikey Paradis 
 

Soojun Park 
Jayant Parthasarathy 
Phillip E. Pash 
Thomas Plasa 
Carol Primdahl 
Arif Rahman 
Robert E. Ranslam 
Barry Reinhold  
Melvin I. Reynolds 
Jeffrey S. Robbins 
Timothy Robertson 
Michael B. Robkin 
Bill Saltzstein 
Stefan Sauermann 
Paul S. Schluter 
Lars Schmitt 
Mark Schnell 
Richard A. Schrenker 
Aravind Seshagiri 
Marco Sgroi 
Mazen Shihabi 
Robert Smith 
Motoki Sone 
Emily Sopensky 
Ryan Spring 
Nick Steblay 
Lars Steubesand 
John (Ivo) Stivoric  
Ravi Swami 
Xiaorong Tai 
Kunihiro Takiuchi 
Francis Tam 
Haruyuyki Tatsumi 
Randy Thomas 
Brad Tipler 
Gary Tschautscher 
Masato Tsuchid 
Ken Tubman 
Yoshihiro Uchida 
Sunil Unadkat 
Laura Vanzago 
Alpo Värri 
Mark Walters 
Jerry P. Wang 
Toru Watsuji 
Jeff Webber 
Eric White 
David L. Whitlinger 
Vernon C. Williams 
Paul Williamson 
Jan Wittenber 
Ariton Xhafa 
Ricky Yang 
Steven Yecies 
Done-Sik Yoo 
Thomas Zhao 
Daidi Zhong 
Szymon Zysko 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 08:42:39 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 11073-10417-2009

http://www.avadocuments.com/doc/ieee-11073-10417-2009
http://www.avadocuments.com/doc/ieee-11073-10417-2009


vi 
Copyright © 2009 IEEE. All rights reserved. 

The following members of the individual balloting committee voted on this standard. Balloters may have voted for 
approval, disapproval, or abstention.  
 
Thomas Blackadar 
Scott Blomberg 
Douglas P. Bogia 
Lyle G. Bullock, Jr. 
Randy Carroll 
Danila Chernetsov 
Keith Chow 
Malcolm Clarke 
Rick A. Cnossen 
Allen Curtis 
Sourav Dutta 
Julie N. Fleischer 
Kenneth Fuchs 

Sergiu Goma 
Randall Groves 
Michael Hagerty 
Kai Hassing 
Werner Hoelzl 
Philip Isaacson 
Atsushi Ito 
Steven Kahle 
Piotr Karocki 
Kurt Kermes 
Christopher Larsen 
Qiong Li 
Apurva Mody 

 
Charles Ngethe 
Prajit Nair 
Jayant Parthasarathy 
Melvin I. Reynolds 
Bartien Sayogo 
Elliot Sloane 
James E. Smith 
Lars Steubesand 
Eric White 
Donald Witters 
Paul Work 
Oren Yuen 

  
When the IEEE-SA Standards Board approved this standard on 30 January 2009, it had the following membership: 

Robert M. Grow, Chair 
Tom A. Prevost, Vice Chair 
Steve M. Mills, Past Chair 
Judith Gorman, Secretary 

 
Victor Berman 
Richard DeBlasio 
Andrew Drozd 
Mark Epstein 
Alexander Gelman 
William R. Goldbach 
Arnold M. Greenspan 
Kenneth S. Hanus 

James Hughes 
Richard H. Hulett 
Young Kyun Kim 
Joseph L. Koepfinger* 
John Kulick 
David J. Law 
Glenn Parsons 
 

Ronald C. Petersen 
Chuck Powers 
Narayanan Ramachandran 
Jon Walter Rosdahl 
Anne-Marie Sahazizian 
Malcolm V. Thaden 
Howard L. Wolfman 
Don Wright

 
 
*Member Emeritus 

 
 
Also included are the following nonvoting IEEE-SA Standards Board liaisons: 

Satish K. Aggarwal, NRC Representative 
Michael Janezic, NIST Representative 

 
Don Messina 

IEEE Standards Program Manager, Document Development 
 

Kathryn Cush 
IEEE Standards Program Manager, Technical Program Development 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 08:42:39 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 11073-10417-2009

http://www.avadocuments.com/doc/ieee-11073-10417-2009
http://www.avadocuments.com/doc/ieee-11073-10417-2009


 

vii 
Copyright © 2009 IEEE. All rights reserved. 

Contents 

1. Overview .................................................................................................................................................... 1 

1.1 Scope ................................................................................................................................................... 1 
1.2 Purpose ................................................................................................................................................ 1 
1.3 Context ................................................................................................................................................ 2 

2. Normative references.................................................................................................................................. 2 

3. Definitions, acronyms, and abbreviations .................................................................................................. 2 

3.1 Definitions ........................................................................................................................................... 2 
3.2 Acronyms and abbreviations ............................................................................................................... 3 

4. Introduction to ISO/IEEE 11073 personal health devices .......................................................................... 3 

4.1 General ................................................................................................................................................ 3 
4.2 Introduction to IEEE 11073-20601 modeling constructs .................................................................... 4 

5. Glucose meter device concepts and modalities .......................................................................................... 4 

5.1 General ................................................................................................................................................ 4 

6. Glucose meter domain information model ................................................................................................. 5 

6.1 Overview ............................................................................................................................................. 5 
6.2 Class extensions................................................................................................................................... 6 
6.3 Object instance diagram ...................................................................................................................... 6 
6.4 Types of configuration......................................................................................................................... 7 
6.5 Medical device system object .............................................................................................................. 8 
6.6 Numeric objects................................................................................................................................. 11 
6.7 Real-time sample array objects.......................................................................................................... 16 
6.8 Enumeration objects .......................................................................................................................... 16 
6.9 PM-store objects ................................................................................................................................ 21 
6.10 Scanner objects ................................................................................................................................ 24 
6.11 Class extension objects .................................................................................................................... 24 
6.12 Glucose meter information model extensibility rules ...................................................................... 24 

7. Glucose meter service model.................................................................................................................... 24 

7.1 General .............................................................................................................................................. 24 
7.2 Object access services........................................................................................................................ 25 
7.3 Object access event report services ................................................................................................... 25 

8. Glucose meter communication model ...................................................................................................... 27 

8.1 Overview ........................................................................................................................................... 27 
8.2 Communication characteristics.......................................................................................................... 27 
8.3 Association procedure ....................................................................................................................... 27 
8.4 Configuring procedure....................................................................................................................... 29 
8.5 Operating procedure .......................................................................................................................... 30 
8.6 Time synchronization ........................................................................................................................ 31 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 08:42:39 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 11073-10417-2009

http://www.avadocuments.com/doc/ieee-11073-10417-2009
http://www.avadocuments.com/doc/ieee-11073-10417-2009


 

viii 
Copyright © 2009 IEEE. All rights reserved. 

9. Test associations....................................................................................................................................... 31 

9.1 Behavior with standard configuration................................................................................................ 31 
9.2 Behavior with extended configurations ............................................................................................. 32 

10. Conformance .......................................................................................................................................... 32 

10.1 Applicability .................................................................................................................................... 32 
10.2 Conformance specification .............................................................................................................. 32 
10.3 Levels of conformance .................................................................................................................... 32 
10.4 Implementation conformance statements ........................................................................................ 33 

Annex A (informative)  Bibliography .......................................................................................................... 38 

Annex B (normative) Any additional ASN.1 definitions ............................................................................. 39 

Annex C (normative) Allocation of identifiers............................................................................................. 40 

C.1 General.............................................................................................................................................. 40 
C.2 Definitions of terms and codes.......................................................................................................... 40 
C.3 Systematic derivations of terms and codes ....................................................................................... 41 

Annex D (informative) Message sequence examples................................................................................... 43 

Annex E (informative) Protocol data unit examples .................................................................................... 45 

E.1 General .............................................................................................................................................. 45 
E.2 Association information exchange .................................................................................................... 45 
E.3 Configuration information exchange................................................................................................. 48 
E.4 GET MDS attributes service ............................................................................................................. 51 
E.5 Data reporting.................................................................................................................................... 52 
E.6 Disassociation ................................................................................................................................... 53 

 
 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 08:42:39 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 11073-10417-2009

http://www.avadocuments.com/doc/ieee-11073-10417-2009
http://www.avadocuments.com/doc/ieee-11073-10417-2009


 

1 
Copyright © 2009 IEEE. All rights reserved. 

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 circumstances. 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. 

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. 
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1.3 Context 

See IEEE Std 11073-20601TM for an overview of the environment within which this standard is written.  
 
This document, IEEE Std 11073-10417, 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 11073-20601, which in turn draws information from both  
ISO/IEEE 11073-10201:2004 [B4]1 and ISO/IEEE 11073-20101:2004 [B3]. The medical device encoding 
rules (MDER) used within this standard are fully described in IEEE Std 11073-20601. 
 
This standard reproduces relevant portions of the nomenclature found in ISO/IEEE 11073-10101:2004 [B3] 
and adds new nomenclature codes for the purposes of this standard. Between this standard and  
IEEE Std 11073-20601, all required nomenclature codes for implementation are documented. 

NOTE—In this standard, IEEE Std 11073-104zz is used to refer to the collection of device specialization standards that 
utilize IEEE Std 11073-20601, where zz can be any number from 01 to 99, inclusive.2 

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 11073-20601TM-2008, Health informatics—Personal health device communication—Part 20601: 
Application profile—Optimized Exchange Protocol.3,4 

3. Definitions, acronyms, and abbreviations 

3.1 Definitions 

For the purposes of this standard, the following terms and definitions apply. The Authoritative Dictionary 
of IEEE Standards [B2] should be referenced for terms not defined in this clause. 

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 events 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 either an agent or manager role. 

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

                                                 
1The numbers in brackets correspond to those of the bibliography in Annex A. 
2Notes in text, tables, and figures are given for information only and do not contain requirements needed to implement the standard. 
3The IEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, Inc. 
4IEEE 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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3.1.6 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 personal health device: A device used in personal health applications. 

3.1.11 personal telehealth device: See: personal health device. 

3.2 Acronyms and abbreviations 

APDU application protocol data unit 
ASN.1 Abstract Syntax Notation One 
AST alternative site testing 
DIM domain information model 
EUI-64 extended unique identifier (64 bits) 
HbA1c hemoglobin bound to glucose (the A1c form) 
HCP health care professional 
ICS implementation conformance statements 
ISF interstitial fluid 
MDC medical device communication  
MDER medical device encoding rules 
MDS medical device system 
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 11073-20601 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 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 11073-20601, 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 11073-20601, 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 11073-20601, 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 11073-20601 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 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 11073-20601.  

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 
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 11073-20601.  

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 combination of the optional 
elements. A manager implementing this standard shall utilize at least one 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. 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 the blood. 
Glucose, or the concentration of blood sugar in the blood, 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 about 
70 mg/dL and 150 mg/dL (4 mmol/L and 8 mmol/L). The total measurement of glucose in the circulating 
blood is therefore about 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. 
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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 about 5 g (1/5 oz and equivalent to a commercial sugar packet) of 
glucose in the blood and approximately 45 g (1½ oz) in the total body fluid (which includes blood and 
interstitial fluid) and on average will be about 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, 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, implement the following conversions: 

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 with 0.055) 

 
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 glucose concentration types defined in this standard. 
 

Table 1 —Glucose concentration types 

Sample type Sample 
source Reference method 

Whole blood Capillary Plasma 
Whole blood Venous Plasma 
Whole blood 

Blood 

Arterial Plasma 
Interstitial fluid N/A N/A 
Control solution N/A N/A 

NOTE—Blood glucose concentration may be indirectly derived from interstitial fluid sample (ISF), which is a common 
technique used in continuous glucose monitoring. A control solution is normally used for glucose meter quality control. 
 
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. 

6. Glucose meter domain information model 

6.1 Overview 

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

⎯ The nomenclature code used to identify the class of the object. One example of 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. 

⎯ 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. Attributes 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 11073-20601. 

⎯ The methods available on the object. 

⎯ The potential events generated by the object. 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 11073-20601 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, meaning that they shall remain unchanged after the configuration is 
agreed upon, or dynamic, meaning that the attribute may change at some point after configuration. 
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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 11073-20601, 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 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. The standard configuration contains only a glucose numeric 
object as defined in 6.6.2.  

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 Qual. 
Handle 0 M 
System-Type Attribute not present. See IEEE Std 11073-20601. C 
System-Type-Spec-List {MDC_DEV_SPEC_PROFILE_GLUCOSE, 1}. M 
System-Model {“Manufacturer”,”Model”}. M 
System-Id Extended unique identifier (64 bits) (EUI-64). M 
Dev-Configuration-Id Standard config: 0x06A4 (1700) 

Extended configs: 0x4000–0x7FFF. 
M 

Attribute-Value-Map  See IEEE Std 11073-20601. C 
Production-Specification See IEEE Std 11073-20601. O 
Mds-Time-Info See IEEE Std 11073-20601. C 
Date-and-Time See IEEE Std 11073-20601. C 
Relative-Time See IEEE Std 11073-20601. C 
HiRes-Relative-Time See IEEE Std 11073-20601. C 
Date-and-Time-Adjustment See IEEE Std 11073-20601. C 
Power-Status onBattery or onMains. O 
Battery-Level See IEEE Std 11073-20601. O 
Remaining-Battery-Time See IEEE Std 11073-20601. O 
Reg-Cert-Data-List See IEEE Std 11073-20601. O 
Confirm-Timeout See IEEE Std 11073-20601. O 

NOTE—See IEEE Std 11073-20601 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 11073-20601 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 11073-20601) 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. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 08:42:39 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 11073-10417-2009

http://www.avadocuments.com/doc/ieee-11073-10417-2009
http://www.avadocuments.com/doc/ieee-11073-10417-2009


IEEE Std 11073-10417-2009 
Health Informatics—Personal health device communication  

Part 10417: Device specialization—Glucose meter 
 

9 
Copyright © 2009 IEEE. All rights reserved. 

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 11073-20601) 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. 

Table 3 —MDS object methods 

 
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 11073-20601). 
 
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), DataReqModeCapab 
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 11073-20601 
for additional information). Thus, implementation of the MDS-Data-Request method/action is not required 
in this standard and is not shown in Table 3. 

6.5.3 MDS object events 

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

Service Subservice 
type name 

Mode Subservice type  
(action-type) 

Parameters 
(action-info-

args) 

Results  
(action-info-

args) 
ACTION Set-Time Confirmed MDC_ACT_SET_TIME SetTimeInvoke — 
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