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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee has
been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
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Abstract: Medical devices that offer a communication interface as specified by the IEEE 11073 Service-oriented
Device Connectivity (SDC) standards can be integrated into a health IT system to jointly execute system functions.
However, implementing the IEEE 11073 SDC communication protocol is not sufficient to demonstrate safety,
effectiveness, and security of system functions resulting from the combination of system function contributions from
two or more medical devices. SDC participant key purposes (PKPs) are sets of requirements that allow for
manufacturers to have certain expectations about BICEPS participants from other manufacturers. This common
understanding enables the manufacturers to perform risk management, verification, validation, and usability
engineering for the safe use of system functions. This standard defines requirements for SDC metric participants in
an SDC system that comprises an IT network of medical devices to enable safe and secure contribution to system
funcfions based on the exchange of metric information.

Keyyords: base PKP; BICEPS; communication protocol specification; device component; documentation and
process responsibilities; dynamic medical device interoperability; IEEE 11073-10701™; integrated clirfical
envionment; medical device communication; metric; metric PKP; participant key purpose; point<of-care servjce-
orierfted device connectivity; risk management; safety, effectiveness, and security; SDC; system.function; sysfem
function contribution; usability engineering
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE Standards documents are made available for use subject to important notices and legal disclaimers. These notices and
disclaimers, or a reference to this page (https://standards.ieee.org/ipr/disclaimers), appear in all standards and may be found

under the heading “Important Notices and Disclaimers Concerning IEEE Standards Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards Documents

Bodrd of Governors. IEEE develops its standards through an accredited consensus development process, which brings, tog
voluinteers representing varied viewpoints and interests to achieve the final product. IEEE standards are documents develop
voldinteers with scientific, academic, and industry-based expertise in technical working groups. VVolunteers are, hotneces
mernbers of IEEE or IEEE SA and participate without compensation from IEEE. While IEEE administers~the proces
establishes rules to promote fairness in the consensus development process, IEEE does not independently, evaluate, te
verify the accuracy of any of the information or the soundness of any judgments contained in its standards:

IEEHE makes no warranties or representations concerning its standards, and expressly disclairs, all warranties, exprg
implied, concerning this standard, including but not limited to the warranties of merchantability, fitness for a particular pu
and| non-infringement IEEE Standards documents do not guarantee safety, security, health, or environmental protectig
guafantee against interference with or from other devices or networks. In addition, IEEE«does not warrant or represent th
use [of the material contained in its standards is free from patent infringement. IEEE Standards documents are supplied “A|
and|“WITH ALL FAULTS.”

Usd of an IEEE standard is wholly voluntary. The existence of an IEEE standard does not imply that there are no other wa
progluce, test, measure, purchase, market, or provide other goods and services related to the scope of the IEEE stan
Furthermore, the viewpoint expressed at the time a standard is approved-and issued is subject to change brought about th
developments in the state of the art and comments received from usersof'the standard.

In gublishing and making its standards available, IEEE is not suggesting or rendering professional or other services for,
behplf of, any person or entity, nor is IEEE undertaking to perfarm any duty owed by any other person or entity to another
pergon utilizing any IEEE Standards document, should rely“upon their own independent judgment in the exercise of reaso
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carg in any given circumstances or, as appropriate,~Seek the advice of a competent professional in determining the

appfopriateness of a given IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR*ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY,

CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE NEED TO PROCURE SUBSTIT
GOPDS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAU
AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUL
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UTE
SED
DING

NEGLIGENCE OR OTHERWISE)X-ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE

UPON ANY STANDARD, EVEN/IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND REGARDLES
WHETHER SUCH DAMAGE WAS FORESEEABLE.

Trdnslations

The IEEE consensus-balloting process involves the review of documents in English only. In the event that an IEEE stand
translated, only-the English version published by IEEE is the approved IEEE standard.
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be considered or inferred to be the official position of IEEE or any of its committees and shall not be considered to be, nor be
relied upon as, a formal position of IEEE. At lectures, symposia, seminars, or educational courses, an individual presenting
information on IEEE standards shall make it clear that the presenter’s views should be considered the personal views of that

individual rather than the formal position of IEEE, IEEE SA, the Standards Committee, or the Working Group. Statements
by volunteers may not represent the formal position of their employer(s) or affiliation(s).
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Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of membership
affiliation with IEEE or IEEE SA. However, IEEE does not provide interpretations, consulting information, or advice
pertaining to IEEE Standards documents.

Suggestions for changes in documents should be in the form of a proposed change of text, together with appropriate supporting
comments. Since IEEE standards represent a consensus of concerned interests, it is important that any responses to comments

and questions-alsoreceive-the-concurrence-of-a-balance-of interests—Eor-this-reason and-the-members-of its-Societies and
subcommittees of the IEEE SA Board of Governors are not able to provide an instant response to comments, or questions &xgept
in thpse cases where the matter has previously been addressed. For the same reason, IEEE does not respond to interpretation
requgsts. Any person who would like to participate in evaluating comments or in revisions to an IEEE standard is'welcome to
join the relevant IEEE working group. You can indicate interest in a working group using the Interests tab in the-Manage Prqfile

& Interests area of the IEEE SA myProject system.! An IEEE Account is needed to access the application.

Comments on standards should be submitted using the Contact Us form.2
Lawjs and regulations

Userg of IEEE Standards documents should consult all applicable laws and regulations. Campliance with the provisions of fany
IEEH Standards document does not constitute compliance to any applicable regulatory fequirements. 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 constfued
as dajing so.

Data privacy

Userg of IEEE Standards documents should evaluate the standards forconsiderations of data privacy and data ownership infthe
contgxt of assessing and using the standards in compliance with applicable laws and regulations.

Copyrights

IEEH draft and approved standards are copyrighted-hy IEEE under U.S. and international copyright laws. They are njade
available by IEEE and are adopted for a wide variety of both public and private uses. These include both use, by referencg, in
laws|and regulations, and use in private selfsregulation, standardization, and the promotion of engineering practices |and
methpds. By making these documents available-for use and adoption by public authorities and private users, neither IEEE nay its
licengors waive any rights in copyright to the documents.

Photocopies

Subject to payment of the appropriate licensing fees, IEEE will grant users a limited, non-exclusive license to photodopy
portipns of any individualCstandard for company or organizational internal use or individual, non-commercial use only{ To
arrange for payment ofdicensing fees, please contact Copyright Clearance Center, Customer Service, 222 Rosewood Difive,
Danvers, MA 01923.USA; +1 978 750 8400; https://www.copyright.com/. Permission to photocopy portions of any indiviglual
standard for educational classroom use can also be obtained through the Copyright Clearance Center.

Updiating offIEEE Standards documents

Userg 6fJEEE Standards documents should be aware that these documents may be superseded at any time by the issuancg of
new editions or may be amended from tme 1o tme throug & 1SSUANCe Of amendiments, CorTigenaa, or errata. An official TEEE

document at any point in time consists of the current edition of the document together with any amendments, corrigenda, or
errata then in effect.

1 Available at: https://development.standards.ieee.org/myproject-web/public/view.html#landing.
2 Available at: https://standards.ieee.org/content/ieee-standards/en/about/contact/index.html.
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Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years old and has not
undergone a revision process, 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 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 IEEE Xplore or contact IEEE.3 For more information about the IEEE SA or IEEE’s
standards development process, visit the IEEE SA Website.

Errata

Errgta, if any, for all IEEE standards can be accessed on the IEEE SA Website.# Search for standard number and~ydar of
appfoval to access the web page of the published standard. Errata links are located under the Additional Resoureces Details
section. Errata are also available in IEEE Xplore. Users are encouraged to periodically check for errata.

Patents

IEEE standards are developed in compliance with the IEEE SA Patent Policy.>

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 €xistence 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 Letfer of
Assprance, then the statement is listed on the IEEE SA Website at https://standardsiieee.org/about/sasb/patcom/patentsjhtml.
Letfers of Assurance may indicate whether the Submitter is willing or unwilling-tg-grant licenses under patent rights without
conjpensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of any Uynfair
disgrimination 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 $cope
of Hatents Claims, or determining whether any licensing terms or<cenditions provided in connection with submission of a Letter
of Assurance, if any, or in any licensing agreements are reasoftable or non-discriminatory. Users of this standard are expfessly
advjsed that determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely theif own
resgonsibility. Further information may be obtained from-the IEEE Standards Association.

IMPORTANT NOTICE

Technologies, application of technologies;.and recommended procedures in various industries evolve over time. The |IEEE
starjdards development process allows participants to review developments in industries, technologies, and practices, ahd to
detgrmine what, if any, updates should be made to the IEEE standard. During this evolution, the technologied and
recgmmendations in IEEE standards*may be implemented in ways not foreseen during the standard’s development. |EEE
starjdards development activities-censider research and information presented to the standards development group in develpping
any|safety recommendations~Other information about safety practices, changes in technology or technology implementatign, or
impact by peripheral systems also may be pertinent to safety considerations during implementation of the starjdard.
Imglementers and users_ef IEEE Standards documents are responsible for determining and complying with all appropriate
safdty, security, environmental, health, and interference protection practices and all applicable laws and regulations.

3 Available at: https://ieeexplore.ieee.org/browse/standards/collection/ieee.
4 Available at: https://standards.ieee.org/standard/index.html.
5 Available at: https:/standards.ieee.org/about/sash/patcom/materials.html.

© IEEE 2024 - All rights reserved

vii


https://ieeexplore.ieee.org/browse/standards/collection/ieee/
https://standards.ieee.org/content/ieee-standards/en/about/contact/index.html
https://standards.ieee.org/standard/index.html
https://ieeexplore.ieee.org/browse/standards/collection/ieee/
https://standards.ieee.org/about/sasb/patcom/materials.html
https://standards.ieee.org/about/sasb/patcom/patents.html
https://ieeexplore.ieee.org/browse/standards/collection/ieee
https://standards.ieee.org/standard/index.html
https://standards.ieee.org/about/sasb/patcom/materials.html
https://standardsiso.com/api/?name=eb4f5bcb3151d0c5a07a16adf4b0b28f

ISO/IEEE 11073-10701:2024(en)

Participants
At the time this IEEE standard was completed, the Point of Care Devices Working Group had the following membership:

Stefan Schlichting, Chair
Martin Kasparick, Subgroup Chair

Bjorn Andersen Christian Haye Erik Moll
Fabiap-Baumeister \Werner Hoelzl Karen Moniz
Jin-Woo Choi Martin Hurrell Jody Paul
Malcglm Clarke Andy Iverson Craig Reister

Paul Close Jennifer Jacobs John Rhoads
Todd [Cooper Sven Kémmer Sean Rocke

Sandra Costanzo Anton Keller Martin Rosner
Stevef Dain Tobias Klotz Enrico Rudorf
Kurt Elliason Satoshi Kobayashi Gilani Sadeghi
Javier| Espina Anil Kochhar Paul Schluter
Michgel Faughn Peter Kranich Elliot Silyer

Ken Huchs Ray Krasinski Tulasi Sivanesan
John Garguilo Jithin Krishnan Isabel Tejero
Frank Golatowski Sungkee Lee James Vollmer
David Gregoczyk Konstantinos Makrodimitris Brian Witkowski
Steve|Griffiths Koichiro Matsumoto Ravi Sekhar Yarrabothu
Peter (Gunter Jorg-Uwe Meyer Greg Zeller

Bob Hlarbort Madhu Mohan Daidi Zhong
The following members of the individual Standards Association balloting grolp voted on this standard. Balloters may have
voted for approval, disapproval, or abstention.

Robeft Aiello David Gregorczyk Rajesh Murthy
Bjorn| Andersen Kai Hassing Bansi Patel
Pradepp Balachandran Werner Hoelzl Scott Robertson
Fabiap Baumeister Piotr Karocki Stefan Schlichting
Lyle Bullock Martin Kasparick Harry Solomon
Juan Carreon Stuart Kerry Eugene Stoudenmire
Pin Chang Yongbum Kim Walter Struppler
Todd [Cooper Marcus Koeny John Vergis

Javien Espina Javier Luiso Lisa Ward
Kenngth Fuchs Konstantinos Makrodimitris Yu Yuan

David Fuschi H:=-Moll Oren Yuen

When the IEEE SA Standards Board approved this standard on 3 December 2022, it had the following membership:

David J. Law, Chair
Ted Burse, Vice Chair
Gary Hoffman, Past Chair
Konstantinos Karachalios, Secretary

Edwald A. Addy Johnny Daozhuang Lin Mark Siira

Ramy| Ahmed Fathy Kevin Lu Dorothy V. Stanley
J. Trais Griffith Daleep C. Mohla Lei Wang

Guidq R. Hiertz Andrew Myles F. Keith Waters
Yousg¢f Kimiagar Damir Novosel Karl Weber

Josepp L/Koepfinger* Annette D. Reilly Sha Wei
Thomas-Koshy Robby Robson Philip B. Winston
John DRtk Jom vwalter Rosdant DatdiZiong

*Member Emeritus

© IEEE 2024 - All rights reserved

viii


https://standardsiso.com/api/?name=eb4f5bcb3151d0c5a07a16adf4b0b28f

ISO/IEEE 11073-10701:2024(en)

Introduction

This introduction is not part of IEEE Std 11073-10701-2022, Health Informatics—Device Interoperability—Part 10701: Point-of-Care Medical

Devi

ce Communication—Metric Provisioning by Participants in a Service-Oriented Device Connectivity (SDC) System.

The IEEE 11073 Point-of-Care Medical Device Communication Standards enable communication between health IT elements
in a HEALTH IT SYSTEM including MEDICAL DEVICEs. They provide automatic and detailed electronic data capture of
patient vital signs information and device operational data. The primary goals are to:

The
con
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for flevices at the PoC.

Within the context of the ISO/IEEE 11073 family of standards for Point-of-Care Medical Device Communication, this sta
defines the requirements for SDC METRIC PARTICIPANTSs in an SBC SYSTEM that comprises an IT NETWOR
MEDICAL DEVICEs to enable safe and secure contribution to SYSFEM FUNCTIONSs based on the exchange of ME
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—+ Provide real-time plug-and-play interoperability for MEDICAL DEVICEs. “Real-time” means that data from,mu

— Facilitate the efficient and effective exchange of vital signs and MEDICAL DEVICE data acquired* at the PoC

MEDICAL DEVICEs can be retrieved, temporally correlated, displayed, and processed in fractions of a sedond.
and-play” means that there are no recurring configuration steps necessary to enable data exchange between-MED
DEVICEs.

health care environments. “Efficient and effective exchange of MEDICAL DEVICE data” meansthat data captu
the PoC, e.g., patient vital signs, can be received, parsed, and interpreted by different types‘of-applications witho
loss of safety-critical information.

IEEE 11073 Point-of-Care Medical Device Communication Standards are targeted.at surgical as well as acutg
inuous care devices, such as patient monitors, ventilators, infusion pumps, ECG ‘dévices, endoscopic camera Sys
fflators, dissectors, etc. They build a family of standards that can be bound to one-anether to provide optimized conneg

rmation.

mples of such SYSTEM FUNCTIONS are remote display, calculation of derived parameters based on METRIC inform
partial automation of diagnosis and therapy, such as changing settings based on received METRIC information.
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Health Informatics—Device Interoperability

Part 10701: Point-of-Care Medical Device Communication—
Metric Provisioning by Participants in a Service-Oriented

Device Connectivity (SDC) System

1. Dverview

1.1 Scope

Thi$ standard specifies a set of Participant Key Purposes (PKPs) pertaining to metric data exchange for the Service-ori
Deyice Connectivity (SDC) series of standards. PKPs are role-based sets of requirements for preducts in order to support
effective, and secure interoperability in medical IT networks at point-of-care environmentssuch as the intensive care unit (
opefating room (OR) or other acute care settings. This standard specifies both prodletvdevelopment process and tech
reqliirements.

1.21Word usage

The word shall indicates mandatory requirements strictly to be followed-inorder to conform to the standard and from whi
devjation is permitted (shall equals is required to).12

The word should indicates that among several possibilities one is xécommended as particularly suitable, without mentioni
excluding others; or that a certain course of action is preferred bt not necessarily required (should equals is recommended

The word may is used to indicate a course of action permissible within the limits of the standard (may equals is permitted td).

Theg word can is used for statements of possibility and capability, whether material, physical, or causal (can equals is able tp).

1.3 Service-oriented Device Connegclivity standards

Thg SDC STANDARD:s are a subsetof the IEEE 11073 standards and define requirements for MEDICAL DEVICEs and
icipants that exchange physioldgical or technical information or enable external control while being operated in

ented
safe,
CU),
nical

ch no

hg or
hat).

other
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& affa a H FoR—t A +Hfiad-h D ANPD-ARP can-h H o A

nto a

HEALTH IT SYSTEM on behalf of the SYSTEM OWNER, establishing an SDC SYSTEM to be used by the HEALTHCARE

DELIVERY ORGANIZATION.

1 The use of the word must is deprecated and cannot be used when stating mandatory requirements; must is used only to describe unavoidable situations.
2 The use of will is deprecated and cannot be used when stating mandatory requirements; will is only used in statements of fact.
3 Information on references can be found in Clause Error! Reference source not found..
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The SYSTEM FUNCTIONs made available in an SDC SYSTEM depend on the individual SYSTEM FUNCTION
CONTRIBUTIONs of its BICEPS PARTICIPANTs. Accordingly, the MANUFACTURER of a BICEPS SERVICE
PROVIDER can only specify its intended SYSTEM FUNCTION CONTRIBUTIONS, whereas the MANUFACTURER of a
BICEPS SERVICE CONSUMER can specify the intended SYSTEM FUNCTIONs as well as the SYSTEM FUNCTION
CONTRIBUTIONS required from BICEPS SERVICE PROVIDERs in the SDC SYSTEM.

But to verify the safety, effectiveness, and security of these SYSTEM FUNCTIONS, only implementing the communication
protocol based on the SDC STANDARD: is not sufficient. The safety, effectiveness, and security of the SDC SYSTEM is based
on allocating responsibilities to the individual BICEPS PARTICIPANTS according to the requirements of the SDC
PARTICIPANT KEY PURPOSEs (PKPs) they assume.

The [responsibility for the individual products as BICEPS PARTICIPANTs in an SDC SYSTEM remains  with | the
MANUFACTURERs whereas the SYSTEM OWNER is responsible for integration of the products into a"HEALTH IT
SYSTEM and the ADMINISTRATOR is responsible for operation and maintenance of the HEALTH IT SYSTEM (see SO
8100[L-1:2021, Clause 4.5 [B11]).* In addition, the SYSTEM OWNER and ADMINISTRATOR take the responsibilities placed
on them by declarations in the ACCOMPANYING INFORMATION of the individual products that are-to be integrated, ¢.9.,
pertajning to configuration, IT NETWORK bandwidth, etc.

The |[SDC PKP Standards specify the allocation of responsibilities and allow for MANUFACTURERs to have ceftain
expegtations about BICEPS PARTICIPANTs from other MANUFACTURERs. Conformity to SDC PKP Standards |and
indicption of this conformity creates confidence in these expectations and enables "WIANUFACTURERs to take |the
respdnsibilities for SYSTEM FUNCTION CONTRIBUTIONS of their BICEPS PARTICIPANTS in an SDC SYSTEM. These
respdnsibilities pertain to technical design, implementation, verification, validation,/ RISK MANAGEMENT, USABIL|TY
ENGINEERING, and labeling of BICEPS PARTICIPANTS.

This standard defines the SDC METRIC PROVIDER and SDC METRICS€ONSUMER PKPs, which comprise requiremgnts

regarfling METRICs and device components, i.e., CHANNELs, VMDs;and MDSs. Conformity to these PKPs supports dafe,
effecfive, and secure exchange of METRIC data between SDC METRIC'PARTICIPANTSs in an SDC SYSTEM.

2. Normative references
The following referenced documents are indispensable for the application of this document (i.e., they must be understood |and
used,| so each referenced document is cited in text and-its relationship to this document is explained). For dated references, ¢nly
the eflition cited applies. For undated references, \the latest edition of the referenced document (including any amendments or
corrigenda) applies.

IEEH Std 11073-10101™, Health informaties—Point-of-care medical device communication—Part 10101: Nomenclature.5

IEEH Std 11073-10207™, Health informatics—Point-of-care medical device communication—Part 10207: Domain Information
and Yervice Model for Service-Oriented Point-of-Care Medical Device Communication.

IEEH Std 11073-10700T%:) Health Informatics—Device Interoperability—Part 10700: Point-of-Care Medical Deyice
Cominunication—Standard for Base Requirements for Participants in a Service-Oriented Device Connectivity (SDC) Systen.

3. Definitions; acronyms, and abbreviations

3.1 Pefinitions

For thepurposesof thisdocument;the-fottowimgtermsamnddefimitionsappty—The tEEE Standards Bictiomary Ontimeshoutd be

consulted for terms not defined in this clause.”

4 The numbers in brackets correspond to those of the bibliography in Annex F.
5 The IEEE standards or products referred to in this annex are trademarks owned by The Institute of Electrical and Electronics Engineers, Incorporated.
6 |EEE publications are available from The Institute of Electrical and Electronics Engineers (https:/standards.ieee.org/).

7|EEE Standards Dictionary Online is available at: http://dictionary.ieee.org. An IEEE Account is required for access to the dictionary, and one can be created
at no charge on the dictionary sign-in page.
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ACCOMPANYING INFORMATION: Information accompanying or marked on a MEDICAL DEVICE or accessory for the
USER or those accountable for the installation, use, processing, maintenance, decommissioning and disposal of the MEDICAL
DEVICE or accessory, particularly regarding safe use. (adapted from 1SO 20417:2021 [B9])

NOTE 1—The ACCOMPANYING INFORMATION shall be regarded as part of the MEDICAL DEVICE or accessory.8

NOTE 2—The ACCOMPANYING INFORMATION can consist of the label, marking, INSTRUCTIONS FOR USE, technical description,
installation manual, quick reference guide, etc.

NOJ
mat

NO]

AD

[E 3—ACCOMPANYING INFORMATION is not necessarily a written or printed document but could involve auditory, visual, er
rials and multiple media types (e.g., compact disc/digital video disc, USB stick, website).

[E 4—Definition has been modified by deleting Note 4 through Note-7.

MINISTRATOR: Legal person responsible for the ongoing operation of the implemented HEALTH T SYSTEM

ensyiring it is safeguarded and maintained on an ongoing basis. (adapted from 1SO 81001-1:2021 [B11])

NOJ

[E—Definition has been modified by replacing “person with role” with “legal person.”

BIGEPS CONTAINMENT SUBTREE: A BICEPS CONTAINMENT TREE ENTRY and.all child elements of that Bl

CO
incl
wit

NTAINMENT TREE ENTRY, transitively including children of children etc. A BICERS'CONTAINMENT SUBTREH
des all elements of any XML Schema type that extends pm:AbstractState that use@DescriptorHandle to refer to a
in the BICEPS CONTAINMENT SUBTREE as well as the element content)attributes, and child elements of

elements. (IEEE Std 11073-10700-2022 [B7])

NOJ

'E—This includes child elements of any XML Schema type that extends pm:AbstractDescriptor.

BIGEPS CONTAINMENT TREE: Capability description and coffiglration state of a MEDICAL DEVICE SYSTE

con
102
pm]

NO]

titutes a rooted tree of BICEPS CONTAINMENT TREE ENTRIES, the hierarchy of which is specified in IEEE Std 1
07-2017, 5.3 [B6]. Its root node is a BICEPS CONTAINMENT TREE ENTRY of the XML Schema
MdsDescriptor. (IEEE Std 11073-10700-2022 [B7])

[E—There can be zero, one, or multiple BICEPS CONTAINMENT TREEs within a BICEPS SERVICE PROVIDER's MDIB.

BIGEPS CONTAINMENT TREE ENTRY: : Single element of any XML Schema type that extends pm:AbstractDescrip
includes its element content, attributes, and (those child elements that are not of any XML Schema type that ex

pm]

AbstractDescriptor. A BICEPS CONTAINMENT TREE ENTRY also includes all elements of any XML Schema typ

extgnds pm:AbstractState that use @DescriptorHandle to refer to the node as well as all the element content, attributes

chil

[ elements of these elements. (IEEE Std 11073-10700-2022 [B7])

BIGEPS PARTICIPANT: Anetwork node that is part of a SOMDS and exchanges information by providing Bl
SERVICEs, consuming BICEPS-SERVICEs, or both. (IEEE Std 11073-10700-2022 [B7])

BIGEPS SERVICE: Interface as specified in the IEEE 11073-10207 Service Model. (IEEE Std 11073-10700-2022 [B7])

BIGEPS SERVICE-CONSUMER: BICEPS PARTICIPANT that consumes at least one BICEPS SERVICE. (IEEE Std 1
107p0-2022 [B7))

BIGEPS SERVICE PROVIDER: BICEPS PARTICIPANT that provides at least one BICEPS SERVICE. (IEEE Std 1
107p0-2022 [B7])

factile

and

CEPS

also
node
these

M. It
| 073-

type

or. It
tends
b that
, and

CEPS

| 073-

|1073-

CHANNEL: Abstraction of a logical or physical grouping of METRICs for hierarchical information organization. It
corresponds to combinations of pm:ChannelDescriptor and pm:ChannelState. (adapted from IEEE Std 11073-10207-2017 [B6])

NOTE—Definition has been modified by replacing “that allows” with “for” and added “It corresponds to combinations of
pm:ChannelDescriptor and pm:ChannelState.”

8 Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement this standard.
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CLINICAL FUNCTION: Function or feature intended to be used for one or more specific medical purposes including but not
limited to examination, monitoring, or modification of the structure or function of an individual's body; prediction, prevention,
diagnosis, prognosis, treatment, or alleviation of a medical condition. (IEEE Std 11073-10700-2022 [B7])

EXTENSION: An element that is a child of an ext:Extension element. (IEEE Std 11073-10700-2022 [B7])

HEALTH IT SYSTEM: Combination of interacting health IT elements that is configured and implemented to support and
enable a HEALTHCARE DELIVERY ORGANIZATION's specific health objectives. (adapted from 1ISO 81001-1:2021 [B11])

NOTE 1—Such elements include health software, MEDICAL DEVICEs, IT hardware, interfaces, data, procedures, and documentation.

2—Definition has been modified by replacing “an individual or organization” with “a HEALTHCARE ¢ DELIVERY

HEALTHCARE DELIVERY ORGANIZATION: Facility or enterprise such as a clinic or hospital that‘\psovides healthtare

INSTRUCTIONS FOR USE: Portion of the ACCOMPANYING INFORMATION that is essentiabfor the safe and effegtive
a MEDICAL DEVICE or accessory directed to the USER of the MEDICAL DEVICE. (adapted from 1SO 20417:2021

NOTE 1—For the purposes of this document, instructions for the professional processing between'usés of a MEDICAL DEVICE or accessory
can b¢ included in the INSTRUCTIONS FOR USE.
NOTH 2—The INSTRUCTIONS FOR USE, or portions thereof, can be located on the display of a MEDICAL DEVICE or accessory.

NOTE 3—MEDICAL DEVICEs or accessories that can be used safely and effectively without INSTRUCTIONS FOR USE are exempted
from having INSTRUCTIONS FOR USE by some authorities having jurisdiction:

NOTH 4—Definition has been modified by deleting Note 1 and Note 5.

INTENDED USE: Use for which a MEDICAL DEVICE\process, or service is intended according to the specificatipns,
instryctions, and information provided by the MANUFACTURER. (ISO/IEC Guide 63:2019 [B12])

NOTHE—The intended medical indication, patient population, part of the body or type of tissue interacted with, USER PROFILE, USE
ENVIRONMENT, and operating principle are typical elements of the INTENDED USE.

IT NETWORK: System or systems composed of communicating nodes and transmission links to provide physically linkefl or

LABELED CONTAINMENT SUBTREE: A BICEPS CONTAINMENT SUBTREE for whose METRICs an SDC METRIC

LIZATIONSERVICE: A service interface that allows a BICEPS SERVICE CONSUMER to retrieve human-readpble
in different languages from a BICEPS SERVICE PROVIDER. (adapted from IEEE Std 11073-10207-2017 [B6])

NOTH—Definition has been modified by replacing “interface” with “service interface,” “SERVICE CONSUMER” with “BICEPS SERVICE
CON$UMER,” and “translation table” with “BICEPS SERVICE PROVIDER.”

MANUFACTURER: Natural or legal person with responsibility for the design, manufacture, packaging, or labeling of medical
electrical equipment, assembling a medical electrical system, or adapting medical electrical equipment or a medical electrical
system, regardless of whether these operations are performed by that person or on that person's behalf. (IEC 60601-
1:2005/AMD 1:2012/AMD 2:2020 [B1])

MEDICAL DEVICE: Instrument, apparatus, implement, machine, appliance, implant, reagent for in vitro use, software,
material or other similar or related article, intended by the MANUFACTURER to be used, alone or in combination, for human
beings, for one or more of the specific medical purpose(s) of
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— Diagnosis, prevention, monitoring, treatment or alleviation of disease
— Diagnosis, monitoring, treatment, alleviation of or compensation for an injury
— Investigation, replacement, modification, or support of the anatomy or of a physiological process

— Supporting or sustaining life

— Control of conception

— Disinfection of MEDICAL DEVICEs

— __Providing information by means of in vitro examination of specimens derived from the human body

and

hunpan body, but which can be assisted in its intended function by such means. (ISO/IEC Guide 63:2019 [B12])

NOJ

ME
whi
Std
NO
ME
qual
fror

NOT
addg

MQ
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NOJ

NOJ

OB
2:2

NOJ

RE
202

NOJ

which does not achieve its primary intended action by pharmacological, immunological or metabolic means, i 0r g

'E—Products which can be considered to he MEDICAL DEVICEs in some jurisdictions but not in others include:

- Disinfection substances

- Aids for persons with disabilities

- Devices incorporating animal and/or human tissues

- Devices for in-vitro fertilization or assisted reproductive technologies

DICAL DEVICE SYSTEM: Object-oriented abstraction of a device system comgrising zero or more subsystems,
ch always operate within the same context, that provides information objects as.defined in IEEE Std 11073-10207.
11073-10700-2022 [B7])

'E—Device systems or subsystems thereof are typically MEDICAL DEVICEs.

TRIC: Abstraction of a feature of a MEDICAL DEVICE that is able.to generate or store direct and derived, quantitativi
itative biosignal measurements, settings, and status values. This _corresponds to combinations of instances of types de
N pm:AbstractMetricDescriptor and pm:AbstractMetricState. (adapted from IEEE Std 11073-10700-2022 [B6])
'E—Definition has been modified by replacing “component of'a POC MEDICAL DEVICE” with “feature of a MEDICAL DEVICH
d “This corresponds to combinations of instances of types derived from pm:AbstractMetricDescriptor and pm:AbstractMetricState.”
n the device or component is operating.

'E 1—A MODE OF OPERATION can typically be activated, paused, or deactivated by the USER or through automated means.

['E 2—The MODE OF OPERATION s defined herein is not to be confused with the mode of operation as defined in IEC 60601-1.

DECTIVE EVIDENCE: Data“supporting the existence or verity of something. (IEC 60601-1:2005/AMD 1:2012/
20 [B1])

[E—OBJECTIVE EVIDENCE can be obtained through observation, measurement, testing, or other means.

~FERENCE IDENTIFIER: A unique, symbolic, and programmatic form of a nomenclature term. (IEEE Std 11073-1
D [B7])

[E—Theform is correlated to a context-free code, both of which are defined by the standards of the IEEE 11073 Nomenclature series.

n the

bll of
IEEE

e and
rived

” and

DE OF OPERATION: A specific kind of operation of a MEDICAL DEVICE or one of its components that can be gctive

AMD

700-

RE

DIDLIAL RISK - DICK ramatnina oaftar vicle aonteral manaciivac havia haon tmnlamaontad (ICA/IEC —auds £82:-90110 TD1927)
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RISK: Combination of the probability of occurrence of harm and the severity of that harm. (ISO 14971:2019 [B8])

RISK MANAGEMENT: Systematic application of management policies, procedures, and practices to the tasks of analyzing,
evaluating, controlling, and monitoring RISK. (ISO/IEC Guide 63:2019 [B12])

SDC BASE CONSUMER: BICEPS SERVICE CONSUMER that conforms to the SDC BASE CONSUMER PKP specified in
IEEE Std 11073-10700.

© IEEE 2024 - All rights reserved
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SDC BASE PROVIDER: BICEPS SERVICE PROVIDER that conforms to the SDC BASE PROVIDER PKP specified in
IEEE Std 11073-10700.

SDC METRIC CONSUMER: An SDC PARTICIPANT KEY PURPOSE that an SDC BASE CONSUMER can assume for
consuming METRICs from BICEPS SERVICE PROVIDERs.

SDC METRIC PARTICIPANT: BICEPS PARTICIPANT that assumes the SDC METRIC CONSUMER PKP, SDC

MET

RIC PROVIDER PKP, or hoth.

SDC
provi

SDC
aSo

NOTH
PAR

SDC
Servi

SDC
1070

SER
archi

SYS]
SYS]

SYS]
FUN

SYS]
descr
interd
SYS]
CON

NOTH
effect

SYS]
meet
[B11

NOTH

servig

USA

METRIC PROVIDER: An SDC PARTICIPANT KEY PURPOSE that an SDC BASE PROVIDER can assume|
ding METRICs to BICEPS SERVICE CONSUMERSs.

PARTICIPANT KEY PURPOSE: A set of requirements that describes a role that a BICEPS PARTICIPANT ‘can pl3
MDS. (IEEE Std 11073-10700-2022 [B7])

F—The allocation of responsibilities according to SDC PARTICIPANT KEY PURPOSEs facilitates). trust between BIC
ICIPANTS.

ce-oriented Device Connectivity (SDC).

SYSTEM: Part of a HEALTH IT SYSTEM that constitutes a SOMDS operated.imnan IT NETWORK. (IEEE Std 11
D-2022 [B7])

VICE-ORIENTED MEDICAL DEVICE SYSTEM: Instance of a distributed system that implements a service-orie
ecture composed of BICEPS SERVICE PROVIDERs and BICEPS SERVICE CONSUMERs.

'EM FUNCTION: CLINICAL FUNCTION executed by two or more BICEPS PARTICIPANTS that are part of an S
'EM. (IEEE Std 11073-10700-2022 [B7])

[EM FUNCTION CONTRIBUTION: Function of:@ BICEPS PARTICIPANT that contributes to a SYST]
CTION. (IEEE Std 11073-10700-2022 [B7])

EM FUNCTION USE SPECIFICATION: Section of the USE SPECIFICATION in accordance with IEC 62366-1
ibing intended medical indication, intended patient population, intended part of the body or type of tissue applied t
cted with, intended USER PROFILE, .intended USE ENVIRONMENT, operating principle, and preconditions for|

TRIBUTIONS of SDC BASE PROVIDERSs. (IEEE Std 11073-10700-2022 [B7])

F—SDC BASE PROVIDERSs can declare limitations regarding BICEPS SERVICE CONSUMERS and their configuration for safe
Ve use as specified in IEEE Std 11073-10700-2022, R1034 in 5.2.

[EM OWNER: Legal-person accountable for ensuring the HEALTH IT SYSTEM being acquired and implemented
the HEALTHCAREDELIVERY ORGANIZATION's needs for its INTENDED USE. (adapted from 1SO 81001-1:2

)

F—Definitionyhas been modified by replacing “senior executive” with “legal person” and “their organization’s healthcare deli
es needs?with “the HEALTHCARE DELIVERY ORGANIZATION’s needs.”

BILITY ENGINEERING: Application of knowledge about human behavior, abilities, limitations, and o

DAL _DE\ACT o [

for

y in

EPS

STANDARD: IEEE 11073 parts 10207, 207xx, and 107xx (where “x” is a placeholder for a single digit), which cgver

73-

nted

DC

EM

B4]
D or
the

[EM FUNCTIONs made available=hy an SDC BASE CONSUMER making use of SYSTEM FUNCTION

and

will
021

very

ther

char

ek okl aloa: £ N4 H | H £ ) % ol toal %, o <l % ol
TS U UTC UTSIYTT UT IVICUTOAL DR VIULS (ITUTUUTITY SUTIWATT ), SYSITITIS dlTu TdoRS U 4LITITVE  autiyudit Usdul

(adapted from 1EC 60601-1:2005/AMD 1:2012/AMD 2:2020 [B1])

NOTE 1—Achieving adequate usability can result in acceptable RISK related to use.

ity.

NOTE 2—USABILITY ENGINEERING provides OBJECTIVE EVIDENCE that USERs can use a MEDICAL DEVICE safely and

effect

ively, based on USER PROFILEs and the corresponding tasks and responsibilities USERs have in their daily work.

NOTE 3—USABILITY ENGINEERING is synonymous with human factors engineering.
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NOTE 4—Definition has been modified by adding Note 2 and Note 3.

USE ENVIRONMENT: Actual conditions and setting in which USERs interact with the MEDICAL DEVICE. (IEC 62366-
1:2015/AMD 1:2020 [B5])

NOTE—The conditions of use or attributes of the USE ENVIRONMENT can include hygienic requirements, frequency of use, location,
lighting, noise, temperature, mobility, and degree of internationalization. Social attributes such as team versus individual, chaotic versus calm,
stress level and length of shift can also play a role.

us
that

us
(IE

NO]
EN

NOJ
NOJ

NO]
‘staf

NOJ
us
NOJ
NOJ

us
inte

us

such as knowledge, skills, and abilities, which can have a bearing on design decisions. (IEC 62366-1:2015/AMD 1:2020 [B

3.2

AS

B

d
EC
ICS

IHE

F ERROR: USER action or lack of USER action while using the MEDICAL DEVICE that leads to a different resul
intended by the MANUFACTURER or expected by the USER. (IEC 62366-1:2015/AMD 1:2020 [B5])

F SPECIFICATION: Summary of the important characteristics related to the context of use of the MEDICAL DEV
C 62366-1:2015/AMD 1:2020 [B5])

[E 1—The intended medical indication, patient population, part of the body or type of tissue interacted with,"USER PROFILE
IRONMENT, and operating principle are typical elements of the USE SPECIFICATION.

[E 2—Intended medical indication can include condition(s) or disease(s) to be screened, monitored, treated, diagnosed, or prevented.
[E 3—Patient population can include age group, weight range, health, or condition.

[E 4—The summary of the MEDICAL DEVICE USE SPECIFICATION is referred to~hy 'some authorities having jurisdiction
ement of intended use’.

[E 5—The USE SPECIFICATION is an input to determining the INTENDED USE of ISO 14971:2019 [B8].

ER: Person interacting with (i.e. operating or handling) the MEDICAL/DEVICE. (IEC 62366-1:2015/AMD 1:2020 [B5
[E 1—There can be more than one USER of a MEDICAL DEVICE!

['E 2—Common USERs include clinicians, patients, cleaners, maihtenance, and service personnel.

FR GROUP: Subset of USERs who are differertiated from other USERs by factors that are likely to influence
Factions with the MEDICAL DEVICE. (IEC 62366-1:2015/AMD 1:2020 [B5])

FR PROFILE: Summary of the mental, physical, and demographic traits of a USER GROUP, as well as character

Acronyms and abbreviatigns

N.1 Abstract Syntax Notatien One

EPS Basic Integrated.Clinical Environment Protocol Specification
5 Electrocardiography

Implementation Conformity Statement

Integrating the Healthcare Enterprise

MD

than

CE.

USE

Bs the

)

their

stics,

5l)

IB— Medical Data lnformation Base

MDS MEDICAL DEVICE SYSTEM

OID Object Identifier

PKP Participant Key Purpose

PoC Point-of-Care
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Refld REFERENCE IDENTIFIER

SDC

Service-oriented Device Connectivity

SOMDS SERVICE-ORIENTED MEDICAL DEVICE SYSTEM

ul

User Interface

XML  Extensible Markup Language [B13]

4. Notational conventions

With

4.1

This
level
Zero-
the st

The

The |
Thes
activ
to the
RISK

n this standard, the term requirement refers to

Obligations (indicated by the keyword “SHALL”)
Recommendations (indicated by the keyword “SHOULD”)
Permissible courses of action (indicated by the keyword “MAY”)

Requirement categories and numbering

keyword. The numbers persist across the revisions of this document. A requirement number starts with an R followed
padded four-digit number. The resulting format is Rxxxx with xxxx being. the-padded number. Padding is expanded ¢
andard exceeds 9999 items.

pquirements in this standard are divided into two main sections: Responsibilities and Technical Design.

Responsibilities section defines requirements towards processes.and activities that are undertaken by a MANUFACTUR
b include RISK MANAGEMENT, USABILITY ENGINEERING, verification, validation, as well as postprodug

se requirements can be assessed by review of the desigh history file or technical file. Conformity to requirements relate
s can be assessed by review of the risk managementfile. Use-related risk control measures are subject to the USABIL

ENG
usabi

If sa
NET
HE
MA
speci

The
Thro
asses|

Both
INST
i.e., [
MET]

NEERING process. Their effectiveness as well.as‘conformity to use-related requirements can be assessed by review of
ity engineering file.

ty depends on contributing factors that'are outside the MANUFACTURER's direct control, e.g., characteristics of th

ORK, workflow organization, or employee training, the MANUFACTURER can delegate responsibilities to
THCARE DELIVERY ORGANIZATION, SYSTEM OWNER, and ADMINISTRATOR. For this purpose,
UFACTURER provides all necessary information and requires in the ACCOMPANYING INFORMATION that
ied actor assumes these responsibilities.

Technical Design speCifies technical requirements towards the implementation of SDC METRIC PARTICIPAN
ighout this document; technical requirements are prefixed with a T, i.e., TRxxxx. Conformity to these requirements ca
sed by verification0f the SDC METRIC PARTICIPANT.

sections\contain requirements towards the documentation of SDC METRIC PARTICIPANTS, including
RUCTIONS FOR USE and ACCOMPANYING INFORMATION. Documentation requirements are prefixed with
DRX%xx. Conformity to these requirements can be assessed by review of the documentation that is provided with an §
RICPARTICIPANT.

standard assigns unique numbers to identify requirements. Every numbered requirement includes exactly one requirement

Dy a
nce

ER.
tion

ties. Throughout this document, Responsibilities requirements are prefixed with an additional R, i.e., RRxxxx. Conformity

d to
TY
the

b | T
the
the
the

I Ts.
N be

the
D1
DC

Each requirement number is uniquely assigned to a requirement text irrespective of its prefix. From outside this document,

requi

rements can therefore be referenced using IEEE 11073-10701-2022 Rxxxx with xxxx being the requirement number.

4.2 References to IEEE 11073-10207 model elements

[IEEE Std 11073-10207] defines the participant, message, and extension model as XML Schema Definitions [B15]. This
specification references definitions from these models based on the following conventions:

© IEEE 2024 - All rights reserved
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— Every XML Schema attribute, element, or type is identified by a qualified name (see XML NamesapcesE

Reference source not found., section 4 [B14]).

11073-10207).

— Nested XML element definitions or attribute definitions are separated from each other by using slashes (“/”).
— Attributes are referenced by using the at-sign (“@”).

Inq

rror!

Namespace prefixes of qualified names are used in accordance with BICEPS namespace prefix mappings (see IEEE Std

allo

4.2

4.3

In &

by means of qualified names. Table 1 provides a mapping of the namespace prefixes that are used throughout this document.

4.4

To
and

Reg
PR

Wh

. Responsibilities

Table 1—Mapping of namespace prefixes used in this standard

Namespace prefix Namespace Model part
mpkp urn:0id:1.3.111.2.11073.10701:3:1.1 EXTENSIONSs defined in this standard,
see Annex B

ext Extension model namespace ‘as specified in | IEEE 11073-10207 Extension model
[IEEE Std 11073-10207]

pm Participant model namespace as specified in | IEEE 11073-10207 Participant model
[IEEE Std 11073=10207]

msg Message model-hamespace as specified in IEEE 11073-10207 Message model
[IEEE Std\11073-10207]

Notation of IEEE 11073 Nomenclature codes

ncrease readability, all IEEE 11073 term code notations are listed as Reflds if applicable. Annex C shows all utilized R
their translation to contextyfree IEEE 11073 Nomenclature codes.

uirements¢n, this section primarily address the design and development of SDC METRIC CONSUMERs and SDC ME
DVIDERS:

bre-this standard requires that a RISK is considered by a MANUFACTURER, that MANUFACTURER is responsible f

RDEQINLIAL OIol

pmed
ment
5sage

rder to £XAress an attribute or element value to be one of a set of literals this :pprifirarinn Lses r'nrly brackets pnrln:irg the

wed literals separated by commas. “€” denotes set membership.

1 Examples

—  pm:Handle points to the XML type “Handle” defined in the participant model.

- msg:OperationlnvokedReport/msg:ReportPart/@OperationTarget references  an XML "\ "attribute n
“OperationTarget”. The attribute is defined in the XML element “ReportPart”, which is defiried in the XML elg
“OperationinvokedReport”. The elements “ReportPart” and “OperationInvokedReport” (both belong to the me)
model.

- pm:MetricQuality/@Mode € { Test, Demo } expresses pm:MetricQuality/ @Mode tébe either Test or Demo.

XML Schema namespaces

ddition to the XML namespaces defined in IEEE Std 11073-10207, this stapdard specifies EXTENSIONS that are refer

nced

eflds

RIC

DI the

eva

5.1

o £ il ot DICL H Lacls MY T i altla +. £ 4l
udltiurm Ut tidt TNTOT\, III\,IUUIIIU 1o IIIILIUD.lIUII artu uic abbcplallbc UT UIT MEOTUUAL T\TOT\.,

General responsibilities

RR0608: The MANUFACTURER of an SDC METRIC PROVIDER SHALL demonstrate conformity of the SDC
METRIC PROVIDER to the SDC BASE PROVIDER PKP specified in IEEE Std 11073-10700.

RR0609: The MANUFACTURER of an SDC METRIC CONSUMER SHALL demonstrate conformity of the SDC
METRIC CONSUMER to the SDC BASE CONSUMER PKP specified in IEEE Std 11073-10700.

© IEEE 2024 - All rights reserved
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5.2 Intended interoperability

Only the MANUFACTURER of an SDC METRIC CONSUMER knows the SYSTEM FUNCTIONSs that the SDC METRIC

CONSUMER is intended to execute using the METRICs provided by an SDC METRIC PROVIDER. Therefore,

the

MANUFACTURER of the SDC METRIC CONSUMER is responsible for all aspects of the SYSTEM FUNCTIONS that are not

explicitly allocated to the SDC METRIC PROVIDER.

5.2.1 Responsibilities of the SDC METRIC PROVIDER

The

ANUFACTURER of the SDC METRIC PROVIDER cannot be aware of every SYSTEM FUNCTION and.clifical

benefit that the SDC METRIC PROVIDER can contribute to. Hence, the MANUFACTURER of the SDCCMETRIC
PROVIDER cannot perform a benefit-risk analysis, but can only consider that part of a sequence of events that compriseg the

provision of its own SYSTEM FUNCTION CONTRIBUTION.

Due [o this gap in the knowledge about the sequence of events, the MANUFACTURER of an SDC METRIC PROVIDER

assumes that the provision of erroneous information that is marked as valid or validated directly leads, to-harm. If a METRI
classffied with @SafetyClassification = MedB, the harm is non-serious injury. If a METRIC is classified

Cis
vith

@SafetyClassification = MedC, the harm is serious injury or death. This presumed RISK is greater than or equal to the actual
RISK of the SYSTEM FUNCTION, which is subject to additional risk control measures implemented by the SDC METRIC

CONSUMER.

RROB06: For each of its METRICs with @SafetyClassification = MedA, the MANUFACTURER of an SDC METRIQ
IDER SHALL consider the causes and contributing factors that result inthe provision of erroneous informatiop,

ing that the erroneous information is displayed by an SDC METRIC CONSUMER.

NOTE 1—MedA indicates that the METRIC is intended for display according to-the INTENDED USE of the SDC METRIC PROVIDER.

This does not imply that the SDC METRIC PROVIDER is necessarily intendedtg\display the METRIC at its own Ul.

NOTE 2—Besides technical causes, the MANUFACTURER needs to copsider clinical causes and USE ERRORS that result in the prov
of errpneous information.

sion

NOTH 3—For the purpose of this requirement, a METRIC with pm:MetricQuality/@Validity € { Qst, Calib, Inv, Oflw, Uflw } i not

considlered erroneous information.

RROB70: For each of its METRICs with @SafetyClassification = MedB, the MANUFACTURER of an SDC METRIC|
IDER SHALL consider the causes and\¢éantributing factors that result in the provision of erroneous informatioj

ing that the provision of erroneous information directly leads to non-serious injury.

NOTH 1—Besides technical causes, the MANUFACTURER needs to consider clinical causes and USE ERRORSs that result in the provi
of errpneous information.

=

sion

NOTH 2—For the purpose of this requirement, a METRIC with pm:MetricQuality/@Validity € { Qst, Calib, Inv, Oflw, Uflw } i not

considlered erroneous information.

RROB71: For each ofiits-METRICs with @SafetyClassification = MedC, the MANUFACTURER of an SDC METRI(Q
IDER SHALKL-consider the causes and contributing factors that result in the provision of erroneous informatio
ing that the/jprovision of erroneous information directly leads to serious injury or death.

=)

1—Thistypically entails that the feature represented by the METRIC is designed in a way that a single fault condition does not resylt in

015

NOTE 2—Besides technical causes, the MANUFACTURER needs to consider clinical causes and USE ERRORS that result in the provision

of erroneous information.

NOTE 3—For the purpose of this requirement, a METRIC with pm:MetricQuality/@Validity € { Qst, Calib, Inv, Oflw, Uflw } is not

considered erroneous information.

© IEEE 2024 - All rights reserved
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2 Responsibilities of the SDC METRIC CONSUMER

An SDC METRIC CONSUMER has the overall responsibility for a SYSTEM FUNCTION. It is described in the SYSTEM
FUNCTION USE SPECIFICATION of the SDC METRIC CONSUMER, which can differ from the USE SPECIFICATION of
an SDC METRIC PROVIDER, e.g., in different USER PROFILEs, different USE ENVIRONMENTS, or a different
INTENDED USE.

Exa

mples of SYSTEM FUNCTIONS include:

Wh
Co
Co
of e
art.

If M
can
disp

RR
aM

NO7
PRC
SYS

RR
aM

NO7
ME
miti
NO]
5.3

RR
iny
OB
pre

NO]

—  Combination of multiple METRICs into a score to be displayed by an SDC METRIC CONSUMER,
- Simplification of the range of a METRIC from decimal to enumeration (e.g., color codes),

— A METRIC that is displayed by an SDC METRIC PROVIDER is used for closed-loop control of therapy, settings
SDC METRIC CONSUMER.

en performing the benefit-risk analysis of a SYSTEM FUNCTION, the MANUFACTURER ,of an SDC ME
NSUMER can assume that the MANUFACTURER of the SDC METRIC PROVIDER with"\which the SDC ME
NSUMER executes the SYSTEM FUNCTION, has considered the causes and contributing facters that result in the pro

IETRICs are displayed, the interpretation of the displayed values by the USER is part’of the sequence of events. The U
identify implausible values, e.g., flickering display, distortions, or clinically_improbable values. If METRICs ar
layed, e.g., if being interpreted automatically, USERs do not contribute to RISK/mitigations.

D300: The MANUFACTURER of an SDC METRIC CONSUMER<SHALL consider the RISKs that result from (
ETRIC of an SDC METRIC PROVIDER in a way that is not covered by the METRIC's @SafetyClassification.

[E—This requirement addresses additional RISKs resulting from an*SDC METRIC CONSUMER's deviation from the SDC MH
VIDER's @SafetyClassification. All other considerations remain_unaffected, esp. relating to the suitability and use of a METRIQ
TEM FUNCTION.

D303: The MANUFACTURER of an SDC METRIES CONSUMER SHALL consider the RISKs that result from U
ETRIC of a BICEPS SERVICE PROVIDER that does not conform to the SDC METRIC PROVIDER PKP.

[E 1—If a BICEPS SERVICE PROVIDER does(not conform to the SDC METRIC PROVIDER PKP, the MANUFACTURER of ar
RIC CONSUMER cannot assume that the MANUFACTURER of the BICEPS SERVICE PROVIDER has appropriately evaluatg
jated RISKSs related to provided METRICS.

[E 2—The SDC METRIC PROVIDERPKP OID is specified in A.2.1.
System use

D307: If an SDC METRIC CONSUMER is intended to display METRICs to USERs and misinterpretation can r¢
nacceptable RESIDUAL RISK, the MANUFACTURER of the SDC METRIC CONSUMER SHALL provide
JECTIVE EVABENCE that its intended USERSs can correctly interpret the SDC METRIC CONSUMER's
sentation of those METRICs.

[E—Examples of RISKs:

-C~The unit of measure or scaling of waveform is not perceived correctly.

by an

RIC
RIC
ision

rroneous information and has implemented risk control measures taking into account the gererally acknowledged state ¢f the

SER
e not

1%

sing

TRIC
for a

sing

SDC
d and

sult

— Time of measurement or timescale is not perceived correctly.
— Inappropriate labels lead to misinterpretation of a METRIC.

leading to misinterpretation of a METRIC.

sensor position.

— The USER confuses settings and measurements.

© IEEE 2024 - All rights reserved
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RR0314: If a lack of USER awareness for the source of consumed METRICs can cause unacceptable RISKs, the
MANUFACTURER of an SDC METRIC CONSUMER SHALL provide OBJECTIVE EVIDENCE that its intended
USERs can identify the source of those METRICs.

NOTE—Examples of RISKs:

The USER misinterprets METRICs due to insufficient visualization of their source, e.g., an SDC MET
CONSUMER displays a respiration rate measurement from a monitoring device and a respiration rate setting fro
ventilator without sufficient distinction.

RIC
m a

RRO
SDC
MET

NOTH
INST

NOTH

Exanpples of mitigations:

RRO
PRO
adis

NOTHE
retrie

5.3.1

RRO
MET

The USER misinterprets METRICs due to insufficient visualization of components, e.g., when an SDC MET
CONSUMER displays the state multiple syringe pumps with the same medication from one SDC _MET
PROVIDER.

The USER misinterprets METRICs due to insufficient visualization of the body site, e.g., when an~-SBC MET
CONSUMER displays two temperature values, one that represents a patient's core temperature and_ohe-that repres|
the patient's skin temperature.

The USER confuses METRICs from different patients at an SDC METRIC CONSUMER that allows for
simultaneous display of METRICs from multiple patients.

B11: If an SDC METRIC CONSUMER is intended to display METRICs to USERs, the MANUFACTURER of th
METRIC CONSUMER SHALL consider the RISKSs resulting from USE ERRORSs caused by a presentation of
[RICs that differs from the potentially unknown presentation at the SDC METR{C PROVIDER.

F 1—Mlitigation approaches include, but are not limited to, usability testing of the SDE METRIC CONSUMER, documentation i
RUCTIONS FOR USE, configuration of the SDC METRIC CONSUMER, and training-of its USERs.

F 2—FExamples of RISKSs:

The USER confuses METRICs due to SDC METRIC PROVIDERs and(SDC METRIC CONSUMERs using different color scher

The USER misinterprets METRICs due to SDC METRIC PROMIBDERs and SDC METRIC CONSUMERs using different uni
measurements. This could be caused by multiple units provided.by-the SDC METRIC PROVIDER or by a unit conversion perfor
by the SDC METRIC CONSUMER.

The ACCOMPANYING INFORMATION.of an SDC METRIC CONSUMER requires the SYSTEM OWNEH
configure the display color and display tiits to correspond to the display of an SDC METRIC PROVIDER.

The SDC METRIC CONSUMER ‘vestricts access to the display configuration to predefined USER GRO
accountable to the HEALTHCARE DELIVERY ORGANIZATION.

P46: If an SDC METRIC CONSUMER is intended to display the @Value or @Samples of an SDC METRIC
VIDER's METRIC to USERS, the SDC METRIC CONSUMER SHALL consider the RISKs that result from usi
blay precision that differs from that of the SDC METRIC PROVIDER.

F—If the display precision of the SDC METRIC PROVIDER differs from the currently active pm:Range/@StepWidth, it ca
ed from the mpkp:DisplayPrecision EXTENSION, see TR0242 in 6.1.7.

Quality@and timeliness

B26:{The MANUFACTURER of an SDC METRIC CONSUMER SHALL consider the RISKs that result from us
[RICs while they do not have all of the following properties:

RIC
RIC

RIC
Ents

the

@D

h its

es.

s of
med

to

UPs

be

ing

@SafetyClassification € { MedA, MedB, MedC },
pm:MetricQuality/@Validity € { VId, Vidated },
pm:MetricQuality/@Mode = Real, and
@ActivationState € { On, StndBy }.

NOTE—Example of a RISK:
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—  The USER derives wrong clinical decisions from displayed inaccurate or simulated measurements

Exa

mples of mitigations:

— An SDC METRIC CONSUMER does not display METRICs with @SafetyClassification = Inf.
— An SDC METRIC CONSUMER appropriately marks METRICs with Validity = Qst on its display.

PROVIDER when the SDC METRIC CONSUMER is in test or demo mode as well.

An SDC METRIC CONSUMER only displays METRICs with @Mode € { Test, Demo } from a BICEPS SERVICE

RR
cor

RR
loss

NO]
able

NO]
mes|

RR
deld

NO]
con

NOJ

RR
out

NO]
it un

NOJ
COll

NO]
obli

NO]

Exa

D676: The MANUFACTURER of an SDC METRIC CONSUMER SHALL consider the RISKSs resulting from th
ruption of messages that contain METRICs.

D334: The MANUFACTURER of an SDC METRIC CONSUMER SHALL consider the RISKSs resulting from th
of messages that contain METRICs.

[E 1—When an SDC METRIC CONSUMER loses or discards a message or parts of a message that contdins’METRICs, it is no
to derive a consistent state of the SDC METRIC PROVIDER.

[E 2—An SDC METRIC CONSUMER can use @DescriptorVersion and @StateVersion of the SDC METRIC PROVIDER to dete
bages and mitigate these RISKSs, see IEEE Std 11073-10207-2017, 5.2.5 MDIB versioning [B6]-

D332: The MANUFACTURER of an SDC METRIC CONSUMER SHALL consider the RISKs resulting from th
y of messages that contain METRICs.

[E 1—The reception of a METRIC value is delayed, e.g., by the transmission over an IT NETWORK, measurement duration, or
estion.

['E 2—The SDC METRIC CONSUMER can use the @DeterminationTime of a METRIC to detect delays.

D330: The MANUFACTURER of an SDC METRIC CONSUMER SHALL consider the RISKs that result from (
Hated values of METRICs with @MetricCategory € {Msrmt, Clc }.

[E 1—A METRIC value is considered outdated when its@LifeTimePeriod has expired or when the SDC METRIC CONSUMER
suitable for a specific SYSTEM FUNCTION, see RR0322 in 5.3.

[E 2—If both an SDC METRIC CONSUMER-and an SDC METRIC PROVIDER are synchronized with a time server, the SDC MH
NSUMER compares the SDC METRIC PROVIDER's timestamps with its own clock to detect outdated values.
jed to consider the RISKSs resulting~from erroneous timestamps.

[E 4—Examples of RISKSs:

- The USER assumes that a displayed measurement represents the current patient condition although the patient condition has ch
after the measurement was taken.

mples of mitigations:

- An.SDC METRIC CONSUMER removes outdated METRICs from its display.
—~ An SDC METRIC CONSUMER marks outdated METRICs on its display and validates that USERs perceiv

19°2

1172

onger

Ct lost

11

(ueue

sing

leems

TRIC

[E 3—According to IEEE Std 11073:10700-2022, R1162 in 5.2.2 [B7], the MANUFACTURER of an SDC METRIC CONSUMER is

anged

e and

understand these marks

RR0322: For each SYSTEM FUNCTION an SDC METRIC CONSUMER is intended to execute, the
MANUFACTURER of the SDC METRIC CONSUMER SHALL consider the RISKs that result from using measured or
calculated METRIC values whose @DeterminationTime and @MaxDelayTime indicate that they are not sufficiently
recent to be suitable for use in the SYSTEM FUNCTION.

NOTE 1—For a measurement or calculation, the @MaxDelayTime indicates the maximum delay between the actual presence of a value and
the @DeterminationTime.
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NOTE 2—This requirement addresses RISKs that remain even though the SDC METRIC CONSUMER is aware of the current state of an SDC
METRIC PROVIDER. RISKs due to communication delays are addressed by other requirements.

NOTE 3—Example of a RISK:

—  The USER assumes that the physiological state of a patient has not changed since the time of the last measurement of a METRIC
value.

Examples of mitigations:

—{ An SDC METRIC CONSUMER displays intermittent METRICs and METRICs that have a long @LifeTimePeriod
together with a timestamp.

—{ An SDC METRIC CONSUMER only uses METRICs for a SYSTEM FUNCTION that have a jsuitably short
@MaxDelayTime.

5.3.4 Label composition

The ¢oncept of METRIC modelling as specified in the IEEE Std 11073-10207 standard assumes that'the semantic meaning jof a
MET|RIC can be derived from its descriptor element and the attribution by its position in the BIGEPS CONTAINMENT TREE.
One purpose of interpreting the semantic meaning of a METRIC is to provide labeling that allows a USER to identify a
METRIC including its source. For example, if a MEDICAL DEVICE provides the same ‘temperature type from mulfiple
METRICs with a different source, the USER usually discriminates between them based on the label that is attached tof the
METRICs, e.g., Ty, T2, Or Tear.

If an[SDC METRIC PROVIDER is intended to supply text for automatic label composition by an SDC METRIC CONSUMER,
it can provide a LABELED CONTAINMENT SUBTREE. Indicating” this optional capability means that |the
MANUFACTURER of the SDC METRIC PROVIDER performed additional USABILITY ENGINEERING for compdgsite
label$. This supports the USABILITY ENGINEERING of an SDC METRIC CONSUMER that is intended to compose lapels
from|text provided at runtime rather than to use labels of its MANUFACTURER's own design.

RRO0$02: If an SDC METRIC PROVIDER provides a LABEEED CONTAINMENT SUBTREE, for each METRIC that
is comtained therein, the MANUFACTURER of the SDC.METRIC PROVIDER SHALL provide OBJECTIVE
EVIDENCE that its intended USERs can understand gvery label that is composed in the following way:
<labgl> ::= <type-label> <vmd-label> <channel-label> <metric-label> <bodysite-dlabel> <bodysite-slabel>
wherle

<typg-label> ::= the text of a pm:AbstractMetricDescriptor/pm: Type/pm:ConceptDescription,

<vmg-label> ::= the text of a pm:VmdState/pm:PhysicalConnectorinfo/pm:Label,

<chahnel-label> ::= the text of a pm:ChannelState/pm:PhysicalConnectorInfo/pm:Label,

<metfric-label> ::= the text of a pm:AbstractMetricState/pm:PhysicalConnectorinfo/pm:Label,
<bodysite-dlabel> ::= the text of a{m:AbstractMetricDescriptor/pm:BodySite/pm:ConceptDescription, and
<bodysite-slabel> ::= the text of-aypm:AbstractMetricState/pm:BodySite/pm:ConceptDescription,

and \vhere the language is equal:

NOTHE 1—The SDC METRIC.PROVIDER only verifies that the composed labels are understandable in its own context of use, e.g., they are
displgyed at a local Ul of the-SDC METRIC PROVIDER.

NOTE 2—The text of a pm:LocalizedText refers to either the element content or the text retrieved by means of a LOCALIZATJON
SERVICE.

NOTH 3-<The language of a text refers to the pm:LocalizedText/@Lang.

NOTE 4—Evidence has to be provided for every possible combination of those individual texts that are provided. This includes labels
composed of elements with different values for attributes such as @ TextWidth.

NOTE 5—Not all of these texts have to be provided at all times.

NOTE 6—IEEE Std 11073-10700-2022, R0108 in 6.2 [B7], specifies the mechanism for indicating the LABELED CONTAINMENT
SUBTREE capability using the OID defined in A.3.1 of this standard.
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There is no guarantee that an SDC METRIC CONSUMER will use an appropriate label unless it has full awareness of the
semantic meaning of the METRICs. This requires the SDC METRIC CONSUMER to evaluate the descriptive information,
especially the coded types of BICEPS CONTAINMENT TREE ENTRIEs, in order to derive the semantics of the SDC METRIC
PROVIDER's capabilities.

RR0604: The MANUFACTURER of an SDC METRIC CONSUMER SHALL consider the RISKs that result from
automatically composing labels at runtime and using them at the SDC METRIC CONSUMER's UL.

NOTE_1—Examples of RISKs:

NOT
(see

6.

6.1

Thi
that

TR
pm

TR
MA
spe
ind
NOT
Visi
6.1
TR
MH

pm
@e

feafure using the unit of measurement that is displayed to the USER.

NO7
min
refe
defi

NO]
repr

- Labels are misinterpreted when displayed in a different context.

- Labels are not understood by an intended USER GROUP of the SDC METRIC CONSUMER because it is not an intended
GROUP of the SDC METRIC PROVIDER.

[E 2—This requirement applies regardless of whether an SDC METRIC CONSUMER uses the composition scheme specified in Rf
5.3.2) or any other.

fechnical design
METRICs

subclause contains requirements for the provision and consumption of METRICs.\Requirements that cover certain top
apply only to certain kinds of METRICs have been grouped into subsections forimproved readability.

D674: While a METRIC's @ActivationState = On, an SDC METRIC PROVIDER SHALL provide the
MetricValue element.

D399: If either an applicable standard that an SDC METRIGCRROVIDER demonstrates conformity to or the RIS
NAGEMENT performed by the MANUFACTURER of thé.SDC METRIC PROVIDER require indication of a
Cial condition of a value, sample, or a range of samples, the SDC METRIC PROVIDER SHALL provide this
cation using pm:MetricValue/pm:Annotation.

[E—Example of a required indication: IEC 60601-2-272011, Clause 201.12.1.101.12 [B2], requires that if pacemaker pulses a
le on the display of an ECG monitor, their position shall be indicated by artificially inserted flags.

1 Units of measurement

D866: For each METRIC's @Value or @Samples that the MEDICAL DEVICE represented by an MDS of an SD
TRIC PROVIDER displays to:a USER, while the unit of measurement of this display differs from the METRIC’
Unit, the SDC METRIC PROYIDER SHALL attach one mpkp:DisplayedBy EXTENSION with

t:MustUnderstand = false.té the METRIC descriptor or state to refer to another METRIC that represents the s

[E 1—An SDC METRIC PROVIDER can use multiple units of measurement for the same dimension in a single display elemen
tes and seconds~for/a duration whereas the METRIC's pm:Unit is MDC_DIM_SEC. TR0866 in 6.1.1 applies and can be satisf
ring to a string, METRIC that represents the display element and where pm:Unit conveys the formatting of the string, e.g., one
hed in 1SO-8601 for durations.

[E 2-—An SDC METRIC PROVIDER can combine two or more METRICs into a single display element, e.g., two METRIG
psent a ratio. If each METRIC's pm:Unit is adequately represented in this display element, TR0866 in 6.1.1 does not apply.
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NOTE 3—Depending on the SDC METRIC PROVIDER's Ul it can either be more beneficial

—  To attach this EXTENSION to the descriptor to avoid sending it at each state update or

—  To attach it to the state to avoid descriptor updates when a USER changes the display unit.
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6.1.2 METRIC quality

TRO0675: While a METRIC's pm:MetricValue/pm:MetricQuality/@Validity € { VId, Vidated }, an SDC METRIC
PROVIDER SHALL provide @Value or @Samples.

TRO0081: While the accuracy of a METRIC of an SDC METRIC PROVIDER with @SafetyClassification € { MedA,
MedB, MedC } does not meet limits specified either by an applicable standard that the SDC METRIC PROVIDER
demonstrates conformity to or in the ACCOMPANYING INFORMATION of the SDC METRIC PROVIDER, the SDC

ea
e in a METRIC's validlity.
If, hgwever, an ongoing calibration causes that correctness of a measured value cannot be verified, }EEE Std 11073-10207-
2017| B.61 [B6] requires a BICEPS SERVICE PROVIDER to set the METRIC's @Validity = CalibNote that the @StartTlime
of a|METRIC value with @Validity = Calib does not indicate the start time of a calibration-but the start time of]|the
measpirement.

IEEH Std 11073-10207 allows for the representation of calibration information that is independent of a METRIC's @Vali%ity.

TRO0199: While there is one or more METRICs with @Mode € { Demo, Test }, an SDC METRIC PROVIDER SHALL
set pm:MdsState/@OperatingMode € { Dmo, Srv, Mtn } of the MDS that contains.these METRICs.

TRO0262: While an SDC METRIC CONSUMER displays information based.on.\METRICs with @Mode € { Test, Denjo },
the SDC METRIC CONSUMER SHALL indicate the @Mode to the USER:

6.1.3 Time attribution

TRO0216: While a METRIC's pm:MetricQuality/@Validity = Ongy'an SDC METRIC PROVIDER SHALL provide a
non-empty @StartTime for this METRIC.

NOTE—@Validity = Ong indicates that a measurement is ongoing:

TRO214: While an SDC METRIC PROVIDER provides @Value or @Samples for a METRIC, the SDC METRIC
PROVIDER SHALL also provide @DeterminationTime for that METRIC.

NOTE—@StartTime and @StopTime are not always required, see TR0263.

TRO0263: While an SDC METRIC RROVIDER does not provide a pm:AbstractMetricValue/@StartTime or
pm:AbstractMetricValue/@StopTime for a METRIC, an SDC METRIC CONSUMER MAY use the METRIC's
pm:AbstractMetricValue/@DeterminationTime as their implied value.

6.1.3.1 Continuous METRICs

This flause containgreguirements that are specific to METRICs with continuous availability.

TRO0187: For-€ach of its METRICs with @MetricAvailability = Cont, an SDC METRIC PROVIDER SHALL NOT sgt
the METRIC'S @Validity = Ong.

TRO0204>For each of its METRICs with @MetricAvailability = Cont, an SDC METRIC PROVIDER SHALL set a
@DeterminationPeriod.

NOTE—If the determination period changes during runtime, the currently active determination period is provided by using
pm:AbstractMetricState/ @ ActiveDeterminationPeriod.

6.1.3.2 Intermittent METRICs

This subclause contains requirements that are specific to METRICs with intermittent availability.
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The values of intermittent METRICs can be determined either periodically or episodically. Periodic determination is common
for measurements and derived calculations whereas settings and manually entered values are typically determined episodically.

The requirements in this clause specify how to use pm:AbstractMetricDescriptor/@DeterminationPeriod and
pm:AbstractMetricState/ @ ActiveDeterminationPeriod to indicate that a value is determined periodically.

Note that this can differ from the msg:RetrievabilityMethod. IEEE Std 11073-10207-2017 C.88 [B6] recommends to describe

the technical retrievability of a METRIC, e.g., msg:RetrievabilityMethod = Per if an event report is sent to subscribers
per' dir‘ally or mqg'F?mrip\/ahilifyMpthnd =Fp if an event report is sent nnly upon r‘hangp

TRP208: If the value of a METRIC with @MetricAvailability = Intr is determined periodically, an SDC METRIC
PROVIDER SHALL provide one or both of pm:AbstractMetricDescriptor/@DeterminationPeriod and
pm|AbstractMetricState/ @ActiveDeterminationPeriod.

NOTE 1—This implies that while neither @DeterminationPeriod nor @ActiveDeterminationPeriod are provided, the intermittent METRIC is
detefmined episodically.

NOTE 2—According to IEEE Std 11073-10207-2017 5.3.12.2 [B6], pm:AbstractMetricState/@ActiveDeterminationPeriod ovgrrides
pm:AbstractMetricDescriptor/@DeterminationPeriod if both are present.

NOTE 3—If the pm:AbstractMetricState/@ActiveDeterminationPeriod of a METRIC with @MeétricAvailability = Intr changes guring
runtyme, an SDC METRIC PROVIDER can provide a default value using pm: AbstractMetricDescriptor/@DeterminationPeriod.

TRO573: If periodic determination of the value of a METRIC with @MetricAvailability = Intr can be disabled durirlg
runtime, an SDC METRIC PROVIDER SHOULD NOT provide pm:AbstractMetricDescriptor/@DeterminationPeriod.

NOTE—In order to reduce description updates, the MANUFACTURER is advised to only use
pm:AbstractMetricState/@ ActiveDeterminationPeriod in this particular case.

6.1]4 Measurements and calculations
Thi$ subclause contains requirements that are specific to METRICs that represent measurements or calculations.

TRP129: For each METRIC with @MetricCategary-€ { Msrmt, Clc }, while the METRIC's @ActivationState = StngiBy,
an $DC METRIC PROVIDER SHALL NOT change the METRIC's @Value or @Samples.

NOTE 1—This does not require the SDC METRIC PROVIDER to knowingly provide invalid data, but it forbids changes to @Vajue or
@Samples while the @ActivationState indicates)that the feature represented by the METRIC is not operating. It allows for an SDC METRIC
PRQVIDER to continue the provision of @Value or @Samples that have been determined before the @ ActivationState changed to StndBy.

NOTE 2—According to IEEE Std (11073-10207-2017, 5.4.7 [B6], @Value or @Samples can only be provided while the METRIC's
@ArtivationState € { On, StndBy }.

TRD210: For each METRIC with @MetricCategory € { Msrmt, Clc } and @SafetyClassification € { MedA, MedB,
MefC } with the exception of pm:RealTimeSampleArrayMetricDescriptor, an SDC METRIC PROVIDER SHALL pet
@LUifeTimePeriodin.the descriptor or in the state.

NOTE 1—If the lifetime period changes during runtime, a default value can be provided in the descriptor whereas the currently active lifetime
peripd is provided in the state.

NOTE.-2s—A @DeterminationPeriod that is shorter than the @LifeTimePeriod decreases the likelihood that an SDC METRIC CONSUMER is

-l Frrd 1
Ieft VILTTOUL 4 USETUT Vdiuc,

TRO0682: For each METRIC with @MetricCategory € { Msrmt, Clc } and @SafetyClassification € { MedA, MedB,
MedC }, an SDC METRIC PROVIDER SHALL set @MaxDelayTime.

6.1.4.1 Measurement status indication and notification

TRO0231: If an SDC METRIC PROVIDER provides a METRIC with @MetricAvailability = Intr and @MetricCategory
= Msrmt, it MAY also provide a pm:AlertConditionDescriptor where
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pm:Source references this METRIC,
pm:Type/@Code = MDC_EVT_STAT_MSMT_START, and
@Priority = None;

and a pm:AlertSignalDescriptor where

pm:Type/@Code = MDC_ATTR_ALERT_INDICATION and

fr"hf‘nnriifianign:\lnd rofors to the pm'Alnrf(‘nndifinnhncrripfnr

and @ pm:AlertSignalDescriptor-where

that

NOTH

pm:A|

ndicate, when present, the initiation of a measurement.

F—|f this indication is used for different measurements of the same SDC METRIC PROVIDER,
ertConditionDescriptor/pm:Source can reference more than one METRIC.

p32: If an SDC METRIC PROVIDER provides a METRIC with @MetricAvailability = Intr and @MetricCategq
rmt, it MAY also provide a pm:AlertConditionDescriptor where

pm:Source references this METRIC,
pm:Type/@Code = MDC_EVT_STAT_MSMT_COMPLETE, and
@Priority = None;

h pm:AlertSignalDescriptor where

pm:Type/@Code = MDC_ATTR_ALERT_INDICATION and
@ConditionSignaled refers to the pm:AlertConditionDescriptor

ndicate, when present, the completion of a measurement.

F—If this indication is wused for different measurements of the same SDC METRIC PROVIDER,
ertConditionDescriptor/pm:Source can reference more thanone METRIC.

b77: If an SDC METRIC PROVIDER providesa METRIC with @MetricAvailability = Intr and @MetricCategq
rmt, it MAY also provide a pm:AlertConditionDescriptor where

pm:Source references this METRIC.and
pm:Type/@Code = MDC_EV.JT_STAT_MSMT_ABORTED,

pm:Type/@Code =MDC_ATTR_ALERT _INDICATION and
@ConditionSignaled refers to the pm:AlertConditionDescriptor

ndicate, whenpresent, that a measurement was aborted before a value could be obtained.

1—If-=this indication is used for different measurements of the same SDC METRIC PROVIDER,
ertConditionDescriptor/pm:Source can reference more than one METRIC.

I ol m¥a Yo Yot
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TR0232 in 6.1.4.1, which specify advisory signals, this requirement does not specify an alert condition @Priority to allow for the
MANUFACTURER of the SDC METRIC PROVIDER to choose an appropriate alert condition @Priority depending on the severity of the
cancellation.

TRO0578: If an SDC METRIC PROVIDER provides a METRIC with @MetricAvailability = Intr and @MetricCategory

=Ms

rmt, it MAY also provide a pm:AlertConditionDescriptor where

pm:Source references this METRIC and
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—  pm:Type/@Code = MDC_EVT_STAT_MSMT_FAILED,

and a pm:AlertSignalDescriptor where

—  pm:Type/@Code = MDC_ATTR_ALERT_INDICATION and
— @ConditionSignaled refers to the pm:AlertConditionDescriptor

that indicate, when present, that a measurement failed before a value could be obtained.
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[E 1—If this indication is wused for different measurements of the same SDC METRIC PROVIDER,
AlertConditionDescriptor/pm:Source can reference more than one METRIC.

['E 2—Depending on the METRIC type, the failure of an ongoing measurement can be a severe event. In contrast to TR0231 and TH
1.4.1, which specify advisory signals, this requirement does not specify an alert condition @Priority to allow for the MANUFACT
e SDC METRIC PROVIDER to choose an appropriate alert condition @Priority depending on the severity of the.failure.

5 Settings and presets
subclause contains requirements that are specific to METRICs that represent settings or jpresets.

D136: For all of its METRICs with @MetricCategory € { Set, Preset }, an SDC MJIETRIC PROVIDER SHALL sg
TRIC's @MetricAvailability = Intr.

'E—Settings and presets can be updated continuously, e.g., during closed-loop control; but they are still considered intermittent, bg
b is not necessarily a periodicity that is under the SDC METRIC PROVIDER's control.

D128: For all of its METRICs with @MetricCategory € { Set, Preset }, while the METRIC's @ActivationState €
1By }, an SDC METRIC PROVIDER SHALL provide @Value'or @Samples.

D658: If an SDC METRIC PROVIDER provides a METRIC with @MetricCategory = Preset that is a preset for
TRIC with @MetricCategory = Set, the SDC METRIC PROVIDER SHALL set the same pm:Type/@Code,
odingSystem, and @CodingSystemVersion for bothtMETRICs.

D659: If an SDC METRIC PROVIDER provides a METRIC with @MetricCategory = Preset that is a preset for
TRIC with @MetricCategory = Set and is ¢ontained in a different CHANNEL, the SDC METRIC PROVIDER

D660: If an SDC METRIC PROVIDER provides a METRIC with @MetricCategory = Preset that is a preset for
TRIC with @MetricCategory<='Set and there exists another METRIC with @MetricCategory = Set that has the
e pm:Type and that is contained in the same CHANNEL, the SDC METRIC PROVIDER SHALL set the preset
Relation/@Kind = PS and.pm:Relation/@Entries referring to the setting it is a preset for.

D657: While an SDC\METRIC PROVIDER pauses the application of a value to a METRIC with @MetricCatego
and the applicatioriof this value can be resumed, the SDC METRIC PROVIDER SHOULD provide this value in
TRIC with @MetricCategory = Preset.

6 Enumeérations

subclause contains requirements that are specific to enumeration string METRICs.

\LL set the preset's pm:Relation/@Kind = PS and pm:Relation/@Entries referring to the setting it is a preset for.

the

R0232
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TRO0487: For each pm:EnumStringMetricDescriptor of an SDC METRIC PROVIDER, for each instance of
pm:AllowedValue, the SDC METRIC PROVIDER SHALL provide a pm:Value that is unique within the scope of the
pm:EnumsStringMetricDescriptor.

NOTE—The semantic concept of an allowed value is conveyed by pm:EnumStringMetricDescriptor/
pm:AllowedValue/pm:Type within the context of the enclosing pm:EnumStringMetricDescriptor/pm:Type.
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6.1.7 Ranges
This subclause contains requirements that are specific to numeric and sample array METRICs.

TRO0239: For each of its numeric and sample array METRICs, an SDC METRIC PROVIDER SHALL provide one or
more pm:TechnicalRange elements including an @Upper and @Lower limit.

TRO0800: For each METRIC of an SDC METRIC PROVIDER, for each pm:Range of the METRIC, while the minimum
numekical distance between two values differs from the METRIC's @Resolution _the SDC METRIC PROVIDER

SHOWULD provide this distance using pm:Range/@StepWidth.

TRO0242: For each METRIC's @Value or @Samples that the MEDICAL DEVICE represented by an MDS of'an'SDQC
METRIC PROVIDER displays to a USER, while the precision of this display differs from the METRIC's @Résolutioh
or the active pm:Range has a @StepWidth that differs from the METRIC's @Resolution, the SDC METRIC
PROVIDER SHALL provide the display precision by attaching one mpkp:DisplayPrecision EXTENSION with
@ext:MustUnderstand = false to the active pm:Range element.

NOTHE—The mpkp:DisplayPrecision/@StepWidth implies the number of decimal places that are used on display: For example, a value of 0.1
or 0.4 indicates that one decimal place is displayed whereas a value of 4 or 20 indicates that no decimal place\is displayed.

6.2 Pevice components

TR1075: While a pm:ChannelState/@ActivationState = Off, for each METRICG-of-that CHANNEL, an SDC METRIC
PROVIDER SHALL set pm:AbstractMetricState/@ActivationState = Off.

6.2.1 MODEs OF OPERATION of a device or component

To facilitate consistent modelling across different SDC METRIC PROVIDERS, this clause provides the following guidelineg for
repregenting MODEs OF OPERATION.

A MODE OF OPERATION can be exclusive, i.e., only one of'a'given set of modes can be active at any point in time. Examples
inclufle the type of a high frequency (HF) surgical mode:that describes the operator-selectable output characteristics of| HF
surgital equipment.

A MPDE OF OPERATION can also be non-exclusive, i.e., it can be active in parallel with other modes. Examples include
adjurict ventilation modes or intermittent vital signs measuring modes.

Exclysive and non-exclusive MODEs OF OPERATION can be combined. For example, there could be one or more main mqdes
with pnly one being active at any givefrpoint in time and zero or more adjunct modes for each main mode, where some Ipgic
can ekist that allows only a subset.of the adjunct modes to be active in parallel for each main mode.

In addition to being fully deactivated, some MODEs OF OPERATION can be paused. This facilitates, for example, resum
the agtivation of a MODE'OF’OPERATION that represents a process instead of starting this process anew.

ng

TRO0482: An SDC METRIC PROVIDER SHALL represent MODEs OF OPERATION as METRICs of the type
pm:EnumStringMetricDescriptor.

TRO0478: An.SDC METRIC PROVIDER SHOULD represent exclusive MODEs OF OPERATION as a METRIC of the
type pm:EnumsStringMetricDescriptor where the instances of pm:AllowedValue use pm:Type to semantically describgs
the NIODEs OF OPERATION that are available.

TR0252: An SDC METRIC PROVIDER SHOULD represent each non-exclusive MODE OF OPERATION as a
METRIC of the type pm:EnumStringMetricDescriptor whose pm: Type semantically describes the MODE OF
OPERATION and where the instances of pm:AllowedValue have the pm:Type of:

—  MDC_MODE_OF_OPERATION_ON,
— MDC_MODE_OF_OPERATION_OFF, and
—  optionally MDC_MODE_OF_OPERATION_PAUSED.
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NOTE—The appropriate metric activation state is to be applied according to IEEE Std 11073-10207.

TR0960: For each METRIC representing an adjunct MODE OF OPERATION that depends on a main MODE OF
OPERATION, an SDC METRIC PROVIDER SHOULD provide a pm:Relation where @Entries refer to the METRIC
that represents the main MODE OF OPERATION.

To indicate the duration for which a MODE OF OPERATION is going to be active, the SDC METRIC PROVIDER uses
@ActivationDuration. Due to the definition of the @ActivationDuration in IEEE Std 11073-10207 that is tied to the METRIC's

@A

ctivationState, the SDC METRIC PROVIDER needs to change pm:MetricValue and @ActivationState simultaneou

ly at

the
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end of @ActivationDuration.

Nis particular case, "active" therefore refers to both the pm:ActivationState = On and the pm:MetricValue corresponding
bm:AllowedValue with pm:Type/@Code = MDC_MODE_OF _OPERATION_ON.

D256: If an SDC METRIC PROVIDER sets an active MODE OF OPERATION to
C_MODE_OF_OPERATION_OFF or MDC_MODE_OF_OPERATION_PAUSED after a certain period of tim
SDC METRIC PROVIDER SHALL specify this period of active application using the @ActivationDuration of t
TRIC that represents that MODE OF OPERATION.

1009: If an SDC METRIC PROVIDER sets an active MODE OF OPERATION to
C_MODE_OF_OPERATION_OFF or MDC_MODE_OF_OPERATION_PAUSED after a certain period of tim
SDC METRIC PROVIDER SHALL also set the METRIC's pm:ActivationState to any state other than On after
od.

D257: For a METRIC that represents a MODE OF OPERATION with-@Value =
C_MODE_OF_OPERATION_ON and with an @ActivationDuratien, an SDC METRIC CONSUMER MAY
brmine the latest point in time at which the MODE OF OPERATION is going to be deactivated by adding the
ctivationDuration to the @DeterminationTime.

2 Physical connectors

pm:PhysicalConnectorInfo element represents a conpector or port, to which a module, e.g., a sensor or actuator, ¢
hected. The pm:PhysicalConnectorinfo is part of theqpm: AbstractComponentState or pm:AbstractMetricState element.

D219: For any two or more METRICs with*@MetricCategory € { Msrmt, Clc, Set, Unspec } where @MetricCate
jual and where pm:Type, pm:Unit, pm:AbstractMetricDescriptor/pm:BodySite, and
AbstractMetricState/pm:BodySite are.semantically equivalent, an SDC METRIC PROVIDER SHALL provide
hore of

- <mds-label> ::= the textof)a pm:MdsState/pm:PhysicalConnectorInfo/pm:Label,

—  <vmd-label> ::= thetext of a pm:VmdState/pm:PhysicalConnectorInfo/pm:Label,

—  <channel-label> {z=the text of a pm:ChannelState/pm:PhysicalConnectorInfo/pm:Label, and
- <metric-label>Zi= the text of a pm:MetricState/pm:PhysicalConnectorInfo/pm:Label

n that for each-of these METRICs every concatenation <mds-label> <vmd-label> <channel-label> <metric-label>
N equal @L.ang is unique among these METRICs.

[E 1*-An SDC METRIC PROVIDER only provides individual labels, but no concatenations.

D

e

this

hn be

jory

pne

NOT

'E 2—The text of a pm:Label refers to either the element content or the text retrieved by means of a LOCALIZATION SERVICE.

NOTE 3—Every possible combination of those individual texts that are provided has to be unique. This includes concatenations of elements
with different values for attributes such as @ TextWidth.

NOTE 4—Examples of labels:

—  The string representation of the attribute pm:PhysicalConnectorinfo/@Number

— A more descriptive label like “Aux 3”
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— Annex E exemplifies a METRIC label composition scheme.

7. Conformity

RR0502: The MANUFACTURER of an SDC METRIC PARTICIPANT SHALL demonstrate conformity of the SDC
METRIC PARTICIPANT to every applicable “shall” level requirement defined in this standard.

NOTE—A conditional requirement is applicable if the SDC METRIC PARTICIPANT fulfills the parts of the requirement text that const

itute

condifions (commonly introduced by the complementizers if, while, eic.). Tn this case, the MANUFACTURER has to demonstrate confor
of thg SDC METRIC PARTICIPANT to the requirement. Otherwise, the MANUFACTURER has to demonstrate that the SDC MET]
PARTICIPANT does not fulfill the conditions.

DR0503: The MANUFACTURER of an SDC METRIC PARTICIPANT SHALL provide in the ACCOMPANYING
INFORMATION specific details about the way that the requirements of this standard have been applied'in the form
implg¢gmentation conformity statements (ICSs).

NOTE 1—An ICS discloses details of a specific implementation and specifies the implemented featurescand characteristics to suf
intergperability of applications and systems.

NOTH 2—The ICSs provide understanding of the details of an implementation. However, they are net sufficient to guarantee interoperal]
of applications or systems. For such interoperability, additional specifications like nomenclatures, device specializations, and “Integrating
Healthcare Enterprise” (IHE) profiles are taken into account. These specifications are out of scope\of this standard.

DRO305: For each “should” level requirement that an SDC METRIC PARTICIPANT does not satisfy, the
MANUFACTURER of the SDC METRIC PARTICIPANT SHALL include-into the corresponding ICS a rationale as
why the feature was not implemented.

7.1 Implementation conformity statements
7.1.1 General format

Impl¢mentation conformity statements take the form of tables. Templates for these ICS tables are given in 7.1.2. The tableg
filled out and provided as an overall conformity statement:document.

Genegfrally, an ICS table contains the following information:

—{ Index, which is an identifier of a specific feature;
—] Reference, which is a reference.to the requirement of the feature;

—{ Status, which specifies theonformity level, i.e., as to whether the feature is mandatory, recommended, or permiss
for a conforming implementation;

—1 Support, in which thelimplementer specifies the characteristics of the feature in the implementation; and
— Comment, in which.the implementer provides additional information.

The following valués‘ef the Status column are permitted:

— m (mandatory, indicated by requirement keyword “SHALL”)
—{ r{recommended, indicated by requirement keyword “SHOULD”)

ity
RIC

—

port

ility
the

—

0

are

ible

— “P/(permissible, indicated by requirement keyword “MAY”)

The value of the Support column is permitted to range from simple to complex entries. Examples of simple values are:

— yes (the requirement is fulfilled)
— no (the requirement is not fulfilled)
— n/a (the requirement is not applicable, reasons are given in the Comment column)
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7.1.2 Tables
Table 2—ICSs applicable to all SDC METRIC PARTICIPANTs
Index Reference Status Support Comment
ICS-502 RR0502 m
ICS-503 DR0503 m
ICS-505 DR0505 m
Table 3—ICSs applicable only to SDC METRIC PROVIDERS
Index Reference Status Support Comment
ICS-608 RR0608 m
ICS-306 RR0306 m
ICS-870 RR0870 m
ICS-871 RR0871 m
ICS-674 TR0674 m
ICS-399 TR0399 m
ICS-866 TR0866 m
ICS-675 TRO0675 m
ICS-81 TR0081 m
ICS-199 TR0199 m
ICS-216 TR0216 m
ICS-214 TR0214 m
ICS-187 TR0187 m
ICS-204 TR0204 m
ICS-208 TR0208 m
ICS-573 TR0573 r
ICS-129 TRO0129 m
ICS-210 TR0210 m
ICS-682 TR0682 m
ICS-231 TR0231 p
ICS-232 TR0232 p
ICS-577 TRO577 p
ICS-578 TRO578 p
ICS-136 TRO0136 m
ICS-128 TR0128 m
ICS-658 TRO0658 m
ICS-659 TRO0659 m
ICS-660 TRO0660 m
ICS-657 TRO0657 r
1CS-487 TR0487 m
ICS-239 TR0239 m
ICS-800 TR0800 r
ICS-242 TR0242 m
ICS-1075 TR1075 m
ICS-482 TR0482 m
ICS-478 TR0478 r
1CS-252 TR0252 r
18S-960 TR0960 r
I€S-256 TR0256 m
ICS-1009 TR1009 m
ICS-219 TR0219 m
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Table 4—ICSs applicable only to SDC METRIC CONSUMERs

Index Reference Status Support Comment
1CS-609 RR0609 m
1CS-300 RR0300 m
1CS-303 RR0303 m
1CS-307 RR0307 m
ICS-314 RR0314 m
ICS-311 RR0311 m
ICS-246 RRO246 m
1CS-326 RR0326 m
ICS-676 RR0676 m
ICS-334 RR0334 m
ICS-332 RR0332 m
1CS-330 RR0330 m
1CS-322 RR0322 m
1CS-604 RR0604 m
1CS-262 TR0262 m
1CS-263 TR0263 p
ICS-257 TR0257 p
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Annex A
(normative)

Object Identifiers

Thi
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A.2

A.2

rmation items. It provides Object Identifiers assigned under the IEEE 11073 OID arc.

OID assignments
le A.1 specifies the Object Identifiers for conformity concepts defined in this standard.

Table A.1—OID assignments

b normative annex defines Object Identifiers (OIDs) that are used as unique, stable, and versioned references for diff

Primary identifier Concept description Secondary identifier

1.3.111.2.11073.10701 Part 10701: Point-of-Care Medical Device part10701

Communication -- Metric Provisioning by

Participants in a Service-Oriented Device

Connectivity (SDC) System
1.3.111.2.11073.10701.0 Versions of IEEE 11073-10701 versions
1.3.111.2.11073.10701.0.1 IEEE 11073-10701-2022 versionl
1.3.111.2.11073.10701.1 Metric Participant Key Purpose Confofmity mpkp-conformity
1.3.111.2.11073.10701.1.1 Conformity to SDC METRIC PRQVIDER PKP metric-provider
1.3.111.2.11073.10701.1.1.1 Version 1 of the SDC METRIC\PROVIDER PKP versionl
1.3.111.2.11073.10701.1.2 Conformity to SDC METRIC'\CONSUMER PKP metric-consumer
1.3.111.2.11073.10701.1.2.1 Version 1 of the SDC METRIC CONSUMER PKP | versionl
1.3.111.2.11073.10701.2 Conformity to additiopal*requirements additional-conformity
1.3.111.2.11073.10701.2.1 Conformity to LABEEED CONTAINMENT label-provider

SUBTREE requirements
1.3.111.2.11073.10701.2.1.1 Version 1 ofthe LABELED CONTAINMENT versionl

SUBTREE, requirements
1.3.111.2.11073.10701.3 Namespaces namespaces
1.3.111.2.11073.10701.3.1 EXTENSION namespace extension
1.3.111.2.11073.10701.3.1.1 Mersion 1 of the EXTENSION namespace versionl

10701(10701) mpkp-Cconformity(1) metric-consumer(2) version1(1)}
Participant Key Purpose concept definitions

.1 Conformity to SDC METRIC PROVIDER PKP

A.2

. 4 U .1, UE
pecified in this version of this standard.

.2 Conformity to SDC METRIC CONSUMER PKP

ry OID starts with 1.3.111.2,11073, which translates to the ASN.1 notation {iso(1) identified-organization(3) ieeg
dards-association-numbered-series-standards(2) ieee11073(11073)}. The number 10701 references this standard;
bwed by sub-arcs referring to-particular concepts, which have an individual version number.

mple: {iso(1) identified-organization(3) ieee(111) standards-association-numbered-series-standards(2) ieee11073(1

erent

111)
it is

073)

DER

The OID 1.3.111.2.11073.10701.1.2.1 designates conformity to all mandatory requirements for an SDC METRIC CONSUMER

as s

pecified in this version of this standard.
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