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Recommendation ITU-T H.845.3

Conformance of ITU-T H.810 personal health system: Personal Health Devices interface Part 5C: Pulse oximeter

Summary

Recommendation ITU-T H.845.3 provides a test suite structure (TSS) and the test purposes (TP) for pulse oximeters in the Personal Health Devices (PHD) interface, based on the requirements defined in the Recommendations of the ITU-T H.810 sub-series, of which Recommendation ITU-T H.810 (2016) is the base Recommendation. The objective of this test specification is to provide a high probability of interoperability at this interface.

Recommendation ITU-T H.845.3 is a transposition of Continua Test Tool DG2016, Test Suite Structure & Test Purposes, Personal Health Devices Interface; Part 5C: Device Specializations. Personal Health Device (Pulse oximeter) (Version 1.7, 2016-09-20), that was developed by the Personal Connected Health Alliance. A number of versions of this specification existed before transposition.

This Recommendation includes an electronic attachment with the protocol implementation conformance statements (PICS) and the protocol implementation extra information for testing (PIXIT) required for the implementation of Annex A.
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Introduction

This Recommendation is a transposition of Continua Test Tool DG2016, Test Suite Structure & Test Purposes, Personal Health Devices Interface; Part 5C: Device Specializations. Personal Health Device (Pulse oximeter) (Version 1.7, 2016-09-20), that was developed by the Personal Connected Health Alliance. The table below shows the revision history of this test specification; it may contain versions that existed before transposition.








	Version

	Date

	Revision history




	1.3

	2012-10-05

	Initial release for Test Tool DG2011. This is the same version as “TSS&TP_1.5_PAN-LAN_PART_5C_v1.3.doc” because new features included in [b-CDG 2011] do not affect the test procedures specified in this document.




	1.4

	2013-05-24

	Initial release for Test Tool DG2012. This uses “TSS&TP_DG2011_PAN-LAN_PART_5C_v1.3.doc” as a baseline and adds new features included in [b-CDG 2012]

• max APDU size for GM, BCA and ECG




	1.5

	2014-01-24

	Initial release for Test Tool DG2013. This uses “TSS&TP_DG2012_PAN-LAN_PART_5C_v1.4.doc” as a baseline and adds new features included in [b-ITU-T H.810 (2013)]/舄[b-CDG 2013]:

• Adds glucose meter BLE

• Adds BLE SSP support

• Adds NFC new transport

• Adds INR device specialization




	1.6

	2014-04-24

	TM Lite & Doc Enhancements (Test Tool v4.0 Maintenance Release 1). It uses “TSS&TP_DG2013_PLT_PART_5C_v1.5.doc” as a baseline and adds new features included in Documentation Enhancements:

• “Other PICS” row added




	1.6

	2015-07-01

	Initial release for Test Tool DG2015. It is the same version as “TSS&TP_DG2013_PLT_PART_5C_v1.5.doc” because the new features included in [ITU-T H.810 (2015)]/舄[b-CDG 2015] do not affect the test procedures specified in this document.




	1.7

	2016-09-20

	Initial release for Test Tool DG2016. It uses “TSS&TP_DG2015_PLT_舄PART_5C_v1.6.doc” as a baseline and adds new features included in [ITU-T H.810 (2016)]/舄[b-CDG 2016]






Recommendation ITU-T H.845.3

Conformance of ITU-T H.810 personal health system: Personal Health Devices interface Part 5C: Pulse oximeter

1 Scope

The scope of this Recommendation1 is to provide a test suite structure (TSS) and the test purposes (TP) for the Personal Health Devices interface based on the requirements defined in the Continua Design Guidelines (CDG) [ITU-T H.810 (2016)]. The objective of this test specification is to provide a high probability of interoperability at this interface.

The TSS and TP for the Personal Health Devices interface have been divided into the parts specified below. This Recommendation covers Part 5, subpart 5C.

– Part 1: Optimized exchange protocol Personal Health Device

– Part 2: Optimized exchange protocol Personal Health Gateway

– Part 3: Continua design guidelines. Personal Health Device

– Part 4: Continua design guidelines. Personal Health Gateway

– Part 5: Device specializations. Personal Health Devices interface. This document is divided into the following subparts:

• Part 5A: Weighing scales

• Part 5B: Glucose meter

• Part 5C: Pulse oximeter

• Part 5D: Blood pressure monitor

• Part 5E: Thermometer

• Part 5F: Cardiovascular fitness and activity monitor

• Part 5G: Strength fitness equipment

• Part 5H: Independent living activity hub

• Part 5I: Adherence monitor

• Part 5J: Insulin pump

• Part 5K: Peak expiratory flow monitor

• Part 5L: Body composition analyser

• Part 5M: Basic electrocardiograph

• Part 5N: International normalized ratio monitor

• Part 5O: Sleep apnoea breathing therapy equipment (SABTE)

• Part 5P: Continuous glucose monitor (CGM)

– Part 6: Device specializations. Personal Health Gateway

– Part 7: Continua Design Guidelines. BLE Personal Health Device

– Part 8: Continua Design Guidelines. BLE Personal Health Gateway

– Part 9: Personal Health Devices Transcoding Whitepaper. Personal Health Devices

– Part 10: Personal Health Devices Transcoding Whitepaper. Personal Health Gateway

2 References

The following ITU-T Recommendations and other references contain provisions which, through reference in this text, constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this Recommendation are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published. The reference to a document within this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.







	[ITU-T H.810 (2016)]

	Recommendation ITU-T H.810 (2016), Interoperability design guidelines for personal health systems.




	[ISO/IEEE 11073-20601-2015A]

	ISO/IEEE 11073-20601:2010, Health informatics – Personal health device communication – Part 20601: Application profile – Optimized exchange protocol, including ISO/IEEE 11073-20601:2010 Amd 1:2015.
https://www.iso.org/standard/54331.html with https://www.iso.org/standard/63972.html




	[ISO/IEEE 11073-20601-2016C]

	ISO/IEEE 11073-20601:2016, Health informatics – Personal health device communication – Part 20601: Application profile – Optimized exchange protocol, including ISO/IEEE 11073-20601:2016/Cor.1:2016.
https://www.iso.org/standard/66717.html with https://www.iso.org/standard/71886.html




	[ISO/IEEE 11073-10404]

	ISO/IEEE 11073-10404:2010, Health informatics – Personal health device communication – Device specialization – Pulse oximeter.
https://www.iso.org/standard/54572.html





3 Definitions

3.1 Terms defined elsewhere

This Recommendation uses the following terms defined elsewhere:

3.1.1 agent [ISO/IEEE 11073-20601-2016C]: A node that collects and transmits personal health data to an associated manager.

3.1.2 manager [ISO/IEEE 11073-20601-2016C]: A node receiving data from one or more agent systems. Some examples of managers include a cellular phone, health appliance, set top box, or a computer system.

3.2 Terms defined in this Recommendation

None.

4 Abbreviations and acronyms

This Recommendation uses the following abbreviations and acronyms:







	ATS

	Abstract Test Suite




	DUT

	Device Under Test




	CDG

	Continua Design Guidelines




	CGM

	Continuous Glucose Monitor




	GUI

	Graphical User Interface




	INR

	International Normalized Ratio




	IP

	Insulin Pump




	IUT

	Implementation Under Test




	MDS

	Medical Device System




	NFC

	Near Field Communication




	PAN

	Personal Area Network




	PCT

	Protocol Conformance Testing




	PCO

	Point of Control and Observation




	PHD

	Personal Health Device




	PHDC

	Personal Healthcare Device Class




	PHG

	Personal Health Gateway




	PICS

	Protocol Implementation Conformance Statement




	PIXIT

	Protocol Implementation extra Information for Testing




	SABTE

	Sleep Apnoea Breathing Therapy Equipment




	SCR

	Static Conformance Review




	SDP

	Service Discovery Protocol




	SOAP

	Simple Object Access Protocol




	TCWG

	Test and Certification Working Group




	TP

	Test Purpose




	TSS

	Test Suite Structure




	USB

	Universal Serial Bus




	WDM

	Windows Driver Model





5 Conventions

The key words “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD NOT”, “MAY”, “MAY NOT” in this Recommendation are to be interpreted as in [b-ETSI SR 001 262].

– SHALL is equivalent to ‘must’.or ‘it is required to’.

– SHALL NOT is equivalent to ‘must not’.or ‘it is not allowed’.

– SHOULD is equivalent to ‘it is recommended to’.

– SHOULD NOT is equivalent to ‘it is not recommended to’.

– MAY is equivalent to ‘is permitted’.

– MAY NOT is equivalent to ‘it is not required that’.

NOTE – The above-mentioned key words are capitalized for illustrative purposes only and they do not appear capitalized within this Recommendation.

In this document, “0x” denotes a number in hexadecimal format and a B after a number enclosed by single quotation marks (e.g. ‘0100’.) denotes a number in binary format.

Reference is made in the ITU-T H.800-series of Recommendations to different versions of the Continua Design Guidelines (CDG) by a specific designation. The list of terms that may be used in this Recommendation is provided in Table 1.

Table 1 – List of designations associated with the various versions of the CDG










	CDG release

	Transposed as

	Version

	Description

	Designation




	2016 plus errata

	[ITU-T H.810 (2016)]

	6.1

	Release 2016 plus errata noting all ratified bugs [b-CDG 2016].

	–




	2016

	–

	6.0

	Release 2016 of the CDG including maintenance updates of the CDG 2015 and additional guidelines that cover new functionalities.

	Iris




	2015 plus errata

	[b-ITU-T H.810 (2015)]

	5.1

	Release 2015 plus errata noting all ratified bugs [b-CDG 2015]. The 2013 edition of H.810 is split into eight parts in the H.810-series.

	–




	2015

	–

	5.0

	Release 2015 of the CDG including maintenance updates of the CDG 2013 and additional guidelines that cover new functionalities.

	Genome




	2013 plus errata

	[b-ITU-T H.810 (2013)]

	4.1

	Release 2013 plus errata noting all ratified bugs [b-CDG 2013].

	–




	2013

	–

	4.0

	Release 2013 of the CDG including maintenance updates of the CDG 2012 and additional guidelines that cover new functionalities.

	Endorphin




	2012 plus errata

	–

	3.1

	Release 2012 plus errata noting all ratified bugs [b-CDG 2012].

	–




	2012

	–

	3.0

	Release 2012 of the CDG including maintenance updates of the CDG 2011 and additional guidelines that cover new functionalities.

	Catalyst




	2011 plus errata

	–

	2.1

	CDG 2011 integrated with identified errata.

	–




	2011

	–

	2.0

	Release 2011 of the CDG including maintenance updates of the CDG 2010 and additional guidelines that cover new functionalities [b-CDG 2011].

	Adrenaline




	2010 plus errata

	–

	1.6

	CDG 2010 integrated with identified errata

	–




	2010

	–

	1.5

	Release 2010 of the CDG with maintenance updates of the CDG Version 1 and additional guidelines that cover new functionalities [b-CDG 2010].

	1.5




	1.0

	–

	1.0

	First released version of the CDG [b-CDG 1.0].

	–





6 Test suite structure (TSS)

The test purposes (TPs) for the Personal Health Devices interface have been divided into the main subgroups specified below. Annex A describes the TPs for subgroup 1.3.3 (shown in bold).

– Group 1: Personal Health Device (PHD)

• Group 1.1: Transport (TR)

○ Subgroup 1.1.1: Design guidelines: Common (DGC)

○ Subgroup 1.1.2: USB design guidelines (UDG)

○ Subgroup 1.1.3: Bluetooth design guidelines (BDG)

○ Subgroup 1.1.4: Pulse oximeter design guidelines (PODG)

○ Subgroup 1.1.5: Cardiovascular design guidelines (CVDG)

○ Subgroup 1.1.6: Activity hub design guidelines (HUBDG)

○ Subgroup 1.1.7: ZigBee design guidelines (ZDG)

○ Subgroup 1.1.8: Glucose meter design guidelines (GLDG)

○ Subgroup 1.1.9: Bluetooth low energy design guidelines (BLEDG)

○ Subgroup 1.1.10: Basic electrocardiograph design guidelines (ECGDG)

○ Subgroup 1.1.11: NFC design guidelines (NDG)

• Group 1.2: IEEE 20601 Optimized exchange protocol (OXP)

○ Subgroup 1.2.1: PHD domain information model (DIM)

○ Subgroup 1.2.2: PHD service model (SER)

○ Subgroup 1.2.3: PHD communication model (COM)

• Group 1.3: Devices class specializations (CLASS)

○ Subgroup 1.3.1: Weighing scales (WEG)

○ Subgroup 1.3.2: Glucose meter (GL)

○ Subgroup 1.3.3: Pulse oximeter (PO)

○ Subgroup 1.3.4: Blood pressure monitor (BPM)

○ Subgroup 1.3.5: Thermometer (TH)

○ Subgroup 1.3.6: Cardiovascular (CV)

○ Subgroup 1.3.7: Strength (ST)

○ Subgroup 1.3.8: Activity hub (HUB)

○ Subgroup 1.3.9: Adherence monitor (AM)

○ Subgroup 1.3.10: Insulin pump (IP)

○ Subgroup 1.3.11: Peak flow (PF)

○ Subgroup 1.3.12: Body composition analyser (BCA)

○ Subgroup 1.3.13: Basic electrocardiograph (ECG)

○ Subgroup 1.3.14: International normalized ratio (INR)

○ Subgroup 1.3.15: Sleep apnoea breathing therapy equipment (SABTE)

○ Subgroup 1.3.16: Continuous glucose monitor (CGM)

• Group 1.4: Personal health device transcoding whitepaper (PHDTW)

○ Subgroup 1.4.1: Whitepaper general requirements (GEN)

○ Subgroup 1.4.2: Whitepaper thermometer requirements (TH)

○ Subgroup 1.4.3: Whitepaper blood pressure requirements (BPM)

○ Subgroup 1.4.4: Whitepaper heart rate requirements (HR)

○ Subgroup 1.4.5: Whitepaper glucose meter requirements (GL)

○ Subgroup 1.4.6: Whitepaper weight scale requirements (WS)

○ Subgroup 1.4.7: Whitepaper pulse oximeter requirements (PLX)

○ Subgroup 1.4.8: Whitepaper continuous glucose monitoring requirements (CGM)

– Group 2: Personal Health Gateway (PHG)

• Group 2.1: Transport (TR)

○ Subgroup 2.1.1: Design guidelines: Common (DGC)

○ Subgroup 2.1.2: USB design guidelines (UDG)

○ Subgroup 2.1.3: Bluetooth design guidelines (BDG)

○ Subgroup 2.1.4: Cardiovascular design guidelines (CVDG)

○ Subgroup 2.1.5: Activity hub design guidelines (HUBDG)

○ Subgroup 2.1.6: ZigBee design guidelines (ZDG)

○ Subgroup 2.1.7: Bluetooth low energy design guidelines (BLEDG)

○ Subgroup 2.1.8: NFC design guidelines (NDG)

• Group 2.2: IEEE 20601 Optimized exchange protocol (OXP)

○ Subgroup 2.2.1: General (GEN)

○ Subgroup 2.2.2: PHD domain information model (DIM)

○ Subgroup 2.2.3: PHD service model (SER)

○ Subgroup 2.2.4: PHD communication model (COM)

• Group 2.3: Devices class specializations (CLASS)

○ Subgroup 2.3.1: Weighing scales (WEG)

○ Subgroup 2.3.2: Glucose meter (GL)

○ Subgroup 2.3.3: Pulse oximeter (PO)

○ Subgroup 2.3.4: Blood pressure monitor (BPM)

○ Subgroup 2.3.5: Thermometer (TH)

○ Subgroup 2.3.6: Cardiovascular (CV)

○ Subgroup 2.3.7: Strength (ST)

○ Subgroup 2.3.8: Activity hub (HUB)

○ Subgroup 2.3.9: Adherence monitor (AM)

○ Subgroup 2.3.10: Insulin pump (IP)

○ Subgroup 2.3.11: Peak flow (PF)

○ Subgroup 2.3.12: Body composition analyser (BCA)

○ Subgroup 2.3.13: Basic electrocardiograph (ECG)

○ Subgroup 2.3.14: International normalized ratio (INR)

○ Subgroup 2.3.15: Sleep apnoea breathing therapy equipment (SABTE)

○ Subgroup 2.3.16: Continuous glucose monitor (CGM)

• Group 2.4: Personal health device transcoding whitepaper (PHDTW)

○ Subgroup 2.4.1: Whitepaper general requirements (GEN)

○ Subgroup 2.4.2: Whitepaper thermometer requirements (TH)

○ Subgroup 2.4.3: Whitepaper blood pressure measurement requirements (BPM)

○ Subgroup 2.4.4: Whitepaper heart rate requirements (HR)

○ Subgroup 2.4.5: Whitepaper glucose meter requirements (GL)

○ Subgroup 2.4.6: Whitepaper weight scale requirements (WS)

○ Subgroup 2.4.7: Whitepaper pulse oximeter requirements (PLX)

○ Subgroup 2.4.8: Whitepaper continuous glucose monitoring requirements (CGM)

7 Electronic attachment

The protocol implementation conformance statements (PICS) and the protocol implementation extra information for testing (PIXIT) required for the implementation of Annex A can be downloaded from http://handle.itu.int/11.1002/2000/12067.

In the electronic attachment, letters “C” and “I” in the column labelled “Mandatory” are used to distinguish between “PICS” and “PIXIT” respectively during testing. If the cell is empty, the corresponding PICS is “independent”. If the field contains a “C”, the corresponding PICS is dependent on other PICS, and the logical expression is detailed in the “SCR_Expression” field. The static conformance review (SCR) is used in the test tool to assert whether the PICS selection is consistent.



1 This Recommendation includes an electronic attachment with the protocol implementation conformance statements (PICS) and the protocol implementation extra information for testing (PIXIT) required for the implementation of Annex A.


Annex A

Test purposes

(This annex forms an integral part of this Recommendation.)

A.1 TP definition conventions

The test purposes (TPs) are defined according to the following rules:

• TP Id: This is a unique identifier (TP/<TT>/<DUT>/<GR>/<SGR>/<XX> – <NNN>). It is specified according to the naming convention defined below:

○ Each test purpose identifier is introduced by the prefix “TP”.

○ <TT>: This is the test tool that will be used in the test case.

– PAN: Personal area network (Bluetooth or USB)

– LAN: Local area network (ZigBee)

– PAN-LAN: Personal area network (Bluetooth or USB) - Local area network (ZigBee)

– LP-PAN: Low power personal area network (Bluetooth Low Energy)

– TAN: Touch area network (NFC)

– PLT: Personal area network (Bluetooth or USB) – Local area network (ZigBee) – Touch area network (NFC)

○ <DUT>: This is the device under test

– PHD: Personal Health Device

– PHG: Personal Health Gateway

○ <GR>: This identifies a group of test cases

○ <SGR>: This identifies a subgroup of test cases

○ <XX>: This identifies the type of testing

– BV: Valid behaviour test

– BI: Invalid behaviour test

○ <NNN>: This is a sequential number that identifies the test purpose.

• TP label: This is the TP’. title.

• Coverage: This contains the specification reference and clause to be checked by the TP.

○ Spec: This indicates the earliest version of the specification from which the testable items to be checked by the TP were included.

○ Testable item: This contains the testable items to be checked by the TP.

• Test purpose: This is a description of the requirements to be tested.

• Applicability: This contains the PICS items that define if the test case is applicable or not for a specific device. When a TP contains an “ALL” in this field it means that it applies to the device under test within that scope of the test (specialization, transport used, etc.).

• Other PICS: This contains additional PICS items (apart from the PICS specified in the Applicability row) which are used within the test case implementation and can modify the final verdict. When this row is empty, it means that only the PICS specified in the Applicability row are used within the test case implementation.

• Initial condition: This indicates the state to which the DUT needs to be moved at the beginning of TC execution.

• Test procedure: This describes the steps to be followed in order to execute the test case.

• Pass/Fail criteria: This provides criteria to decide whether the DUT passes or fails the test case.
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atirbute-d = MDC_ATTR_SUPPLEMENTAL_TYPES (0x0A 0:61)
atirbute-type = SupplementalTypelist
atirbute.value enngth= Sequence of TYPE (TYPE langthe 4 byes)
atrbute-value = <Nor relevart or this test>
. Mandatory attibute Metric-Spec-Srmal

Q attibute-d = MOC_ATTR_METRIC_SPEC_SMALL (Cx0A 06

Q@ attibute-type = MetricSpecsmal (2 bytes)

Q sttibute-valve # 0x00 0400
= mssacc-manager.intated(8)=0

= mss-ace-agentitated bit s not recommended as s mples that tis
bjects data i ransmited via MDS Event Reports, and this abjectcata s
ransmited only irough Scanner object

. IF Not Recommended attrbute Metricd s present i Plthysmogram Object
O attibute-d = MDC_ATTR_METRIC_STRUCTURE_SMALL (0x0A 0X73)
O attibute-ype = MetrcStructureSmal
Q attibute-value longth =2 bytes
O ttibute-valve = <Not elevantfortistest>

e IF atibute UntCode i present i Plethysmogram Object
Q' attibute-d = MOC_ATTR_UNIT_CODE (0409 0x66)
a
Q@ attibute-valve length = 2 bytes
O attibute-value = 0x02 0400 (MDC_DIM_DIMLESS) (Recommended value)

cooo

passiFai critria

A checked values are as specified i the test procedure.

otes Lol g, Tme tamp, Samoe.or Sile-SaCbsred ale, Scle-and-Range
oo vt S Spane 6o ot chang 1o s o I SO1EEE 07 0B,
ey e TS5 e procore o [SOTEEE 1107520601]
o mpLTpOCLASSPOBYOT
5 bt ustie occurence Ot o xencea Congurton
coversge [spec | soneee 1107210000
Tosalo|pusocconpnz v |pusecnconprsu___[pusecsconpuua.n
e PulseOccObjAtrS; R PulseOccObjArS; R PulseOccObAT. R
L L R —
Puscosonpti R |puseoscooprz R |pussocconain g
Puseorconpie R |pussouonptisn_|pussocsoopis n
puseocconputr.
Testpupose | crckenat
st Oceuranc Obectconain st spaie orExtondd Cotguaton
[— C_AG_ X173 AND G_AG. PO, 140 AND G_AG_OXP_161 AND G AG_OXP_000

Other pics.

C_AG_OXP_009, C_AG_OXP_014,C_AG_OXP_283
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Q attibute-valve length = <Variale>
Q sttibute-valve = <Two faids with printable ASCII>
o IF Accuracy attibute i present in SPO2 objct
O attiute-d = MOC_ATTR_NU_ACCUR_MSNIT (009 0x4A)
Q attibute-type = FLOAT-Type (4 btes)
Q attibute-valve length = 4 bytes
O atrbute-vaiue = <Maximum deviaton>
P. IF Spot.Check modalty is used then Contonalatribute Absolute-Time-Stamp
Q attibute-d = MOC_ATTR_TIME_STAMP_ABS
Q@ attibute-ype = AbsoluteTime
Q_attibute-value longth = 8 bytes

passiFail criteria

Al checked values are as specified i th test procedure.
Ifthe PHD uses Spot Check Modalty (C_AG_PO_010=TRUE) Supplerental-Type value s
NDC_MODALITY_SPOT st east for oné objct, ELSE the vaiue s not
MOC_MODALITY_SPOT.

otes
B epLTPHOCLASSPORY.003
P a0 ke Rt Ot tor Standars Contgraton
Coverage[spec _|sonee 1107310408
Testal | PussRatNumODAN 1,1 _|PutoRsteNmOnAl 2 W _[PuseRsteNumonyt 3
e PulseRateNumObjAttr 4;R | PulseRateNumObjAttr 12 ; M | PulseRateNumObjAttr 18 ; M
PuseRaNumOOA 25, _|PussRateNimOoA 26, R | PuseRsteNumontr 25.R
useRateNumOoAs 25, | puseRateNimOoAt 27,1 |PuseRsteNmonte 2
PusoRseNumOOAN 29.R_|pueRatenumOOte 20, _|pusaRateumonpte 3R
L L ——
PutaRatnmOnAY 35, R_|PulssRateNumOnA 36, R_|PuseRsteNumonatr ;R
PuseRatsncCont 10 |puseRatostandcont2,C__| puseRatesandcont 40
Testpupora[checkint
e Rat Ot coniins h s spacis for Standara Contgrton
[— _AG_ox._173 D (NOT A OXP_161) AND C_AG 000
other pcs c.c.70,001,.4_p0_ 019, ¢_AG P00
it condion__| e sisted PHG and e PHD undertst are i e Cofgurng s
Testprocsdure |1, The ilted HG recenes an assasiaton request e PO under et

The simulated PHG responds with a resut

“The PHD responds with a"Remote Operaton Invoke | Confirmed Event Roport message
with an MOC. NOTI_CONFIG avent o sénd fsconfguration o he PHG.

4. Check that e fild Dev-Config-1 is setto 0x0190 OR 0X0191. s nc, the PHG.
rosponds wih a“unsupported-confi” and ats for a new configuration. Repeat ths step

cepted-unknown-confg






OEBPS/images/Table-A2_30.jpg
O attibute-valve = <Not elevantfortis test>
L IF Relative-Time-Stamp atirbut s present n Pulsatle quay object
Q attibute-d = MOC_ATTR_TIME_STAMP_REL
O atibute-ype = RelatveTime
Q attibute-value length = 4 bytes
O attibute-valve = <Not elevantfortistest>
™. IF HiResRelatve-Time-Stamp atiibute s present in Pulsatie qualty object
Q attibute-d = MOC_ATTR_TIME_STAMP_REL_H|_RES
O attibute-ype = HghResRolatieTime.
O attibute-valve longth = 8 bytes
O attibute-valve = <Not elevantfor tis test>

passiFail criteria

Al checked values are as specified i the test procedure.

Notes (Obsorved value atroutes arechecked i the manua test proceduresfo [SOVEEE 11075-
20601}
L) TPPLTPHDICLASSIPORY-006
P tabel Plthysmogram Objct o Extanded Confguration
coverage |spec_|isonee 11073-10404)
Testable | PrtnyObAt 1 M Prenyobiat 2. R Prenyobjatr 3 R
"™ [etvosmran Pletyobiate 5 R Pletyobiate 6 R
Preinyobjats 7.0
Test purpose: Check that
Plthysmogram Objctcontain the atibutes specifed for Extended Confiuration
Appiicabitty C_AG_OXP_173 AND C_AG_PO_089 AND C_AG_OXP_000
otherpics
il condition | he simulted PHG and the PHO uner test are i the Configurng sat.
Testprocedure |1, Tha simulted PHG receies an associaton equestrom the PHO underest

The simulated PHG responds wilh a result = accepted-unknonn-conf.

The PH responds with a“Remote Operaton Invoke | Confirmed Event Report” message
with an MDC_NOTICONFIG event o send fs configuraton o the PHG

4. Check that he flld Dev-Config1 is i the extended range. It no, the PHG responds
with an "unsupparted.conig and vl or @ new configuraton. Repet tis stop untl 3
Dex-onfig1d i he extended range s recenved.

(Once the PHD under test sends an extended confguration, check Plethysmogram otject
Plethysmogram Object must b
a Mandatory atiribute Type.

Q attibute-d = MOC_ATTR_ID_TYPE (0403 0<2F)

O atibuteype = TYPE

Q attibute-valve = 0x00 0402 (MDC_PART_SCADA), 0448 0484
(MDC_PULS_OXIM_PLETH)

b.__IfNot Recommended atibute Supplemertal-Types.
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A2 Subgroup 1.3.3: Pulse oximeter (PO)

e TPIPLTIPHOICLASSPOBV-000
TP tabel (Get MOS Objec forpuise oximeter speciizaton: Mandatory, Condtionsl and Optional
Attrbutes
Coverage  |Spec | [ISOMEEE 11073-10404)
Testable | WDSPuseattr; M MDSPuseati2, © MDSPuseatis. M
toms.
MOSPuseats; 1 MDSPuseatts MDSPUseats R
MDSPulseatr7, R MDSPulseats R MDSPuseato, R
MDSPuiseatrt0; M MDSPuseEvents : M PuscOxnfoExtT; M
Test purpose (Checktnat.
The PHD supports a Get command that requests al atiributes
(anD)
The MOS Osject containsthe attbutes specifed fr a Puse Oximeer PHD.
Applicabilty C_AG_OXP_173 AND C_AG_OXP_000
Other pics. ©_AG_PO_001,C_AG_PO_003, C_AG_OXP_181
Intial condition The simulated PHG and the PH under ost are inthe Operatng state.
Test procedure 1. The simulated PHG isues the ‘of-crip-get” command wih the handle set 0 0 (o

fequest for MDS object) and the atibute- st set o 0 to ndicat alatrbutes.

2. The PHD responds with a ors-cip-gat”service message n which the ttbute-ist
contains st o all implementad atributes o the MOS object

MOS Atrbutes:
. Mandatory atribute Dev-Configuration-d
Q' IF C_AG_PO_001 then atibute-value = 0x01 0391
O IF C_AG_PO_003 then atrbute-value = 0x01 0x90.
O ELSE then atibute-value = < between 0x4000 and OXTFFF >
b Atrbute System-Type notpresent
© Mandatory atirbute Systerm-model
Q attibute-d = MOC_ATTR_ID_MODEL (0109 0:28)
Q attibute-ype = Systemhtodel
O attibute-valve ength = <Variatie>
Q attibute-valve ={Manuacturer Model)
& IF Recommended Power-Status it i present.
Q sttibute-d = MOC_ATTR_POWER_STAT
Q attibute-ype = PomerStatus
Q attibute-valvelength = 2 bytes
O attibute-value = ON_MAINS (0xB000) or ON_BATTERY (0x4000).
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O atibute-vlue = <check that M atibutes are defned here>

Q' IF the Attrbute-Value-Map atirbute needs to accommodat informaton pertaining
o theshold sttus nformaton, in addion to ther atirbues such a5 the
observed value and timastan nformation

O FC_AGPO_003 then
+ attrbute-value length = N4 bytes

+ attibute-value = MOC_ATTR_NU_VAL_OBS._BASIC (0x0A 0x4C), 2 (0x00
002)

O IFC_AG_PO_001 then
+ attibute-alue length = N4 bytes

* atrbute-value = MOC_ATTR_NU_VAL_OBS. BASIC (0X0A 0X4C), 2(0x00
0x02) 0409 0490 0x00 008 MDC_ATTR_TINE,_STAMPAS, &

PassiFai crieria

Al checked values are as specied inth test procedure.

otes
e e ———
15 e s Rate it tor Bt Conuraton
Covrsge [spec_[isoree 1107310000
Total | ussRaeNumOD A 1, | PueRteNumoopte 3| puseRstenumonts ¢
e RateNumObjAttr 6,C | PulseRateNumObjAttr 7, C | PulseRateNumObjAttr 8; M
PuseRaeNunOOA 5, R PuseRateNumOOAY 10,R_|PuseRatumOot 11, R
PusoRmaNuTOOAY 14:C_| PusaRaNumoB At 15,1 PusRsteNumoots 1.C
W pusoRatenumonte 16, 1_|puseRsenumonts 15,10
1 |pueRaenumoots 23 R _|PuseRstumontr 24 %
R pusoRatnumoots 26,1 _|puserstanunoopr 27
PuseRseNumOOA 25 R puseRaNumOOAE 31 R _|PuseRstaumO0t 34 R
RO 38,0 PusoRaeNumObAY 35,0 PuseRseNumObtr 40,0
RO £1,C_|PusoRaeNumObte 42.C_|PuseRsehumOntr 45,0
et -
iy P ———
Testpupose|checkrnt
i Rate Oiectconsin h tuts spaid for Extendd Conguraion
[— c_rc_oxe_173,00 0_AG K191 AN C_AG_Ox_000
oerpics c_xc.r0_010.c_A_Po 011, AG Po072
oo condion | e srted PG andh P uncr st i h g st
restprocedirs |1 _The smted PG ecoesan sttt equest fon e PHD under st
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Q attibute-valve length = 2 bytes
Q atibutevaive =

Mandatory atibute Uni-Code

O attibute-d = MOC_ATTR_UNIT_CODE (0409 0x66)

9 attibute-type = OD-Type.

Q attioute-valve length = 2 byes

Q attibute-valve = 0x02 0120 (MDC_DIM_PERCENT)

IF Atibute-Value-Map atiuteis present n SPO2 object

Q attibute-d = MDC_ATTR_ATTRIBUTE_VAL_MAP (0X0A 0X55)

atirbute-count =

(recordfo next sep)
atirbutedength = M 4 bytes

atrbutevalue = <check hat M attibutes are defined here>

IF thresholding i t be used. the Attibute-Value-Map atrbute needs to

coooo

accommodate formatin pertaining o teshold staus nformation n addton to

othar ailributes such as the observed vlue and tmestamp normaton
IF Source-Handie Reference atibut i present for the SPOZ object
Q attibute-d = MDC_ATTR_SOURCE_HANDLE_REF (0x4A 0x47)
Q atibute-type = HANDLE
O attibute-valve longth = 2 bytes
O attibute-value = <not relevant for s test>
IF Measure-ActvePeriod attiute s posent n the SPO2 object
Q sttibute-d = MOC_ATTR_TIME_PD_MSMT_ACTIVE (0x04 0159)
Q attibute-type = FLOAT-Type
Q attibute-valve length = 4 bytes
O attibute-valve = <Period of tm that the measure s active>
IF C_AG_PO_011 then
1. AertOp-State s mandatory
Q sttibute-d = MOC_ATTR _AL_OP_STAT (009 0x06)
Q attibute-ype = Culimarstat
Q attibute-valve longth = 2 byes.
a

atrbute-value = One of the following1110000000000000 or
0000000000000000' o ‘0100000000000000'S or 0010000000000000E.

. mlertoff(0)
o lmiowoft (1)
. lmhighott2)
2. Optonal atibute Current Limits
O attibute-d = MDC_ATTR_LIMIT_GURR (0x09 0x34)
Q attibute-ype = CurlimaVal
Q attibute-valve = <lmis of the Thrashold>
a

IF Bosic-Nu-Observed value i used theprecison fo CurtentLimitwil be
'SFLOAT (2 bytes) Basic-Nu-observed-Value s mandtory

3. Optonalatibute Alert Op-textString
Q attibute-d = MDC_ATTR_AL_OP_TEXT_STRING (0209 OXAE)
Q_attibute-ype = AletOpTextstring
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Only one of the folowing may be actve:
1. chargingFullg),
2 chargingTricke(o),
3. chargingofi(10)
The est of the bit mustnot be set.
IF Recommended Batery-Level tiibute s prasent
O attibute-d = MDC_ATTR_VAL_BATT_CHARGE
Q atibute-type = BITS-16
O attibute-value longth =2 bytes
a

atrbute-value = <value between 0 and 100> fvalue >100, the mearing of the
Value s “undefined

IF Recommended Remaining-Sattery-Time aftibut s present
atirbute-d = MDC_ATTR_TIME_BATT_REMAIN
atrbute-type = Bateasure.

atrbutevalus length = 6 bytes

atrbute-value = <4 byts to define the value. 2 remaining byts to defis the
s, which shall b Sat toone of. MOC. DIM_MIN (0x0E 0xAD), MOC_DIM_HR
(0408 0xCO), MDC_DIM_DAY (0x08 0xE0)>

Mandatory attibute SystemType-SpecList
O attibute-d = MDC_ATTR_SYS_TYPE_SPEC_LIST

Q attibute-ype = TypeVerList

Q attibute-valvelength = length 4

O attibute-valve = MDC_DEV_SPEC-PROFILE_PULS_OXIM (0x10 0x04), 1

o

voo

Passai crieria

/4 checked values are as specified inthe test procedure.

Notes
L) TPIPLTPHOICLASSIPORY-001
P tabel P02 Oject o St Confguraton
coverage |spec_|ysonEeE 11073-10404)
Tostable |SpO2NumOBAN 1M | SpORNUmOBiA 2 | SpO2NumOBiAt 3 M
" [spomumonpurar SpozNumOBA 5 M| Sp02umOBAte 6 R
Spoznumonte 7 R SpOPMUmOBAR B R | Sp02umOBAt . R
SpO2NmOBA 10,M | SpOZNUmOBjAE 11 M| SpO2NumOBAtr 12 R
SpOZNUTOBAN 15,C | SpONUmOBAIE 14:R | SpO2NUmOBAtr 15:C
SpozNumOBAN 16,C__|SpONUmOBiA 17:R | SpoaNumObiatr 18R
SpozumObA 19,R | SpONUmOBA 20R | SPOZStandCon 1:C
sPoz2standcont2; sPo2standCont 4.1
Test purpose Check that

5PO2 Objoct contins the atributes spocifed fo Standard Configuration
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9 IF the moda
(024C 038)

Q' IF the madalty for SPO2 s ‘spotcheck then atnbute-value=
MDC_MODALITY_SPOT (0x4C 0:3C)

Q' IF the madaity for Sp02 messurement s Fast and Spot Check then atrbute-
Valuo= MDC_LIODALITY_SPOT (0¢4C 0x3C) and MOC_MODALITY_FAST
(034 Oxa4)Recommended)

Q' IF the modaltyfor SpO2 measurement s Sow and Spot Check then attibute-
Value= MDC_WODALITY_SPOT (0x4C 033C) and MOC_MODALITY_SLOW
(024C 038 (Recommended)

9 Itis NOT recommende to combine the values MDC_MODALITY_SLOW (0x4C.
0x38) and MOC_MODALITY_FAST.

Mandstory tibute Metr-Spec_Small
Q attibute-d = MOC_ATTR_METRIC_SPEC_SMALL (x0A 0xd6)
@ attibute-type = MotricSpecsmal (2 bytes)

O attibute-valve # 0000300

it s setmss-ave
multple historica values.

= IF Spotcheck modalty is used then bit 3 s setimss-msmi-aperiodic(3) s
Set, ohenwse, s bt may be set

= bt shll NOT se(mss-ac managerniated(8))
b1t shall b set{mss-acc-agentntiated(®)

IF Metric Siructure-Small attbut s present for SPO2 object

O attibute-d = MDC_ATTR_METRIC_STRUCTURE_SMALL (00A 0X73)

Q attibute-type = MetricStructuresmall

Q attibute-valve length = 2 byes

Conditonal atbute Measurement-Status

« IF tresholsing i t be used, s attbute s mandatory.

O attibute-d = MDC_ATTR_MSMT_STAT (0409 0x47)

O atibute-type = MeasurementStatus

O attibute-valve length = 2 bytes

Only one attribute of Metric-Id and Metric-J-Lstshal be present

IF Metricid atrbute is present n SPO2 object

O attibute-d = MOC_ATTR_ID_PHYSIO (0309 0:28)

9 attibute-tpe = OD-Type.

Q attibute-value length =2 bytes

Q stivute-valve

IF Metrici6-List atrbut s present for SPO2 object

for SPO2 s 'slow then attbute-value= MDC_MODALITY_SLOW

fored.data(1))isset, PHD may sore and send

Q' attibute-d = PHYSIOMDC_ATTR_ID_PHYSIO_LIST (0x0A 0x76)
atirbute-type = MeticicList
atrbute-value lngth= SEQUENCE OF OID-Typo (2 bytes)

atirbutevalue =

T [Metrici6List] aiibute shallbe used fa compound observed value is used,
which does not incorporat the Metric-d directy. The order of the Metric-d-Lst
Shall orrespand to e order of the lemens i he compound observed value

IF Metricid-Partion i present in SPO2 object
Q attibute-d = MDOC_ATTR _METRIC_ID_PART (030A 0X5F)
Q_attibute-type = NomParttion

cooo
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Q attibute-valve ength
Q stribute-vaive
b IF Unitcode atiibute s present
O attibute-d = MDC_ATTR_UNIT_GODE (0409 0x66)
O /atimiseiyie = 0D-TyPe
Q sttibute-valve length = 2 byes
Q. attibute-valve = <Not elevant fortis Test>
L IF Source-Handie-Referenca atiribute is present
Q attibute-d = MDC_ATTR_SOURCE_HANDLE_REF (0x4A 0x47)
Q sttibute-ype = HANDLE
Q attibute-valvefength = 2 bytes
O sttibute-valve = <Not relevant fortis Test>

oytes
Not relevant fr this Test>

PassiFail citeria | Allchecked values are s specifd i the test procedre.
Notes

TP u TPIPLTIPHOICLASSIPOBV-008_A

TP tabel

Coverage |Spec | ISONEEE 11073.10404]

Testable | DeviceAndSensorObjAt 11R

itoms
Test purpose Check

Check the semantic of Devcs and Sensor Objoct
Appiiabilty C_AG_OXP_173 AND C_AG_PO_104 AND C_AG_OXP_ 181 AND C_AG_OXP_000
therpics
il condiion | The simulaed PHG and the PHD undortast ar nth perting tate
Testprocedure |1, Disconnect the sensor fm any person and vt o the event report

2. Waitforthe PHD to send an event epart and check

3. IF Enum-Observed Value-Basic-B4-Str atributeor Enum-Observed-Value-Simplo-Bi-
Siris present

O attibute-d= MDC_ATTR_ENUM_OBS_VAL BASIC_BIT_STR or
MDC_ATTR_ENUM_OBS_VAL_SMPL_BIT_STR

Q attibute-ype =2 bytes
Q stiibute-valvefength = 2 bytes
Q sttibute-valve = See next sub-table:

Device or sensor condition PulseOxDevstat bits

“The PHD reports that the sensor is | sensor-isconnected (0)
disconnected from th intrumant

“The PHD reports that the sensoris | sensor-malfuncton (1)
malfuncioning or fauty

“The PHD reports that the sensaris | sensor-isplaced (2)
not properly atache o has been
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The simulated PHG responds with a esut

accepted-unknown-conf.

The PHO responds with a“Remote Operaton Invoke | Confirmed Event Report” message
wih an MOC_NGTI_CONFIG event to send s confguratin t the PHG.

(Gheckthat thefeld Dev-ConfigId i the extended range. It s o, the PHG responds.
Wih a"unsupported-config and walts or  new configuraton. Repea this step uni 3 Dev-
Confid n the extended range s received.

Once the PHD under test sends an extended confguration, check Pulse Rate object
Pulse Rate Oject conerts must be:

Mandatory atibute Type
Q atibute-d = MOC_ATTR_ID_TYPE (0409 02F)
Q attibuteype = TYPE

O attibuto-valve = MDC_PART_SCADA (0400 0x02),
MOC_PULS_OXIM_PULSE_RATE (048 0x14)

IF Conditonal Supplerertal-Types Atbute i pr
= IF thee s no desire to distinguish modaiy,tis atiribute s ot used.
O stirbute:d = MDC_ATTR_SUPPLEVENTAL_TYPES (0x0A 0:61)
Q atrbute-typo = SupplementaTypeLsta
9 atibecount=n

O attibute-vaiue fength =Sequence of TYPE (TYPE length= 4 bytes)then parton
(NomParton 2 bytes) and code (OID-Typel)

O IF the madaltyfor Puise Rate measurement i fast the atibute-value=
MOC_MODALITY. FAST (DX4C 0434)

9 IF the madaltyfor Puise Rate measurement isslow then atribute-value=
MDC_MODALITY_ SLOW (0x4C 0x38)

Q' IF the madaityfor Puise Rate measurement s Spot Check then atrbute-value=
MDC_MODALITY.SPOT (0x4C 06GC)

O IF the madaity for Sp02 measurement s Fast and Spot Check then atrute-
Value= MDC_UIODALITY SPOT (0x4C 0,3C) and MDC_MODALITY_FAST
(024 O34)Recommended)

Q' IF the modalty for SpO2 measurement s Sow and Spot Check then attioute-
Value= MDC_MODALITY. SPOT (044C 0x3C) and MDC_MODALITY. SLOW
(034C 038) (Recommended)

O Itis NOT recommended to combine the values MOC_MODALITY_SLOW (0x4C.
0x38) and MDC_MODALITY_FAST.

Mandatory atibute Metri-Spec_Small
O attibute-d = MDC_ATTR_METRIC_SPEC_SMALL (0x0A 0xé6)
atiibutetype = MetiicSpecsmall

attbute-value length =2 bytes

atiribute-value # 0400 0x00

* IFBit1 s sel{mss-avai-stored-data(1)) is set, the PHD may stoe and send
multle hisorical vlues.

* b8 shall NOT beset{mss-acc-manager-niated(®)
+ bitO shallbe selimss-ace-agentintiateds))

+ IF SpatCheck modalty is used, then b3 (mss. st aperiodic(3)) has to be
set

1F Metric Sructure-Small atribute is present for Pue Rate objct
Q attibute-d = MDC_ATTR_METRIC_STRUCTURE_SMALL (0x0A 0XT3)
Q atibute-ype = MetrcStructuresmall

O atibute-valvefength = 2 bytes

coo
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O attibute-d = MOC_ATTR_UNIT_CODE (0409 0x66)
Q atibute-type = O0-Type.
O attibute-value longth =2 bytes

IF Not Recommended attibute Source-Handle-Referenceis prasert n Pulsatie
Occurence objet

Q@ attibute-d = MDC_ATTR_SOURCE_HANDLE_REF (0X4A 0x47)
atirbute-type = HANDLE.

attrbute-value lngth =2 btes

atibutevalue =

1F the Source-Handie-Reference i defied. i should point 1o either the Pulsati
Qualty numeric object or the Plthysmogram Real-Time Sample Aray object

IF Not Recommended attibute Enum-Observed-Value-Simple-BiSir is present in
Pulsatie Gecurtence object

O attibute-d= MDC_ATTR_ENUM_OBS_VAL_SIM_BIT_STR
Q atibute-ype = BITS32

O atribute-valve engin = BTS2

9 atiue-valve=

IF Not Racommended atirbute Enum-Obsenved-Value-BasicBiSt s present in
Pulsatie Gecurtence object

Q' sttibute-d= MDC_ATTR_ENUM_OBS._ VAL BASIC_BIT_STR
Q atibute-ype =BITS-16

O attibute-valve length = 2 bytes

Q atribuevaive =

IF Not Recommended atirbute Enum-Observed-Value-Simple-Sr s prasent in
Pulsatie Gecurtance object

Q attibute-d= MDC_ATTR_ENUM_OBS._ VAL SIM_STR
Q attibute-type = EnumPrinablesting

Q attibute-valve ength =

Q atributevaive =

IF Not Recommended atibute Enum-Observed-Value-Simple-BiSir is present in
Puisatie ecurtence object

Q sttibute-d= MDC_ATTR_VAL_ENUM_0BS.
Q@ attibute-type = EnumObsValve

Q attibute-valve length =

Q stroutevaive =

cooo

IF C_AG_OXP_293 THEN:

‘Once n Configuring/Sending GathDS substae simulated PHG ssues ro-crip-get
Gommand with handle set 100 1o request for NDS abjec) an stirbute-d.Ist set (o0
o indicateal atrbutes

The PHD respands with a ors-cmip-get service message n which he atribute-st
contains st o ll mplemented atributes of the MDS object

IF the mds-Sme-mar-set me bit s set
@ The PHG moves to Configuring’Sending Set Time substats an:
« IF C_AG_OXP_009 THEN it fssues the SetTime action command.

« IFC_AG_OXP_014 THEN it fssues the Set.Base-Ofiset Time acton

'@ Once s intermaltme setting operaton is complted, the PHO esponds o the
PHG.
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9 This value dentfios the message; the confimed response thatwil ba set by
the smulatad PHG shall ave the same nvoKe.i.

message
Q el typ
Q fleiddength =two bytes

O ekt vlue=0x01 001 (EventReportargumentSimple)
a

T fied dentfes the type of message sent by the PHO, for the confimed
‘ovent configuration,fon-cmip-confrmed-avent report

The olloving two byts indicatethe fength of th feds that make up the
EventReponargumentsimple

obhandle (EventReportArgumentSimple)

fed-type = HANDLE

fedlongih =2 bytes

HPHD does natsupportrelaive time

feld-value=0x 00

“Ths obf-handierepresents MDS-Object

event ime (EventReportArgumentsimple)

Q ety

O feidength =4 bytes

1 HPHD does not supportrelaive time:
flld-value=0x FF OxFF O« FF OxFF

event ype (EventReportargumentsimple)

Q ek type =OIDType

Q feldength =2 bytes

Qi value=0x 00 Ox 1C (MDC_NOTL_CONFIG)

‘The olloving two byts indicate th fength fo eventnf (ConfgReport). This value
shall ot be 0. Ths 1 th start of ConfgReport

ConfigReport:= SEQUENCE
configreportd Confge,
conf-obi st ConfigObjectLst}

confg-reportd (ConfigRepor)

coooo

elatve Time

Q- fieid type = Contgld
Q feldength =2 bytes
9 ikt value= 0x0190 or 0x0191 for standard configuration and a value between

044000 and O<TFFF for extended confguration
‘The folloving two byt indicate the number of ConfgObjectist, this value shall ot
b6 0. (The PHO Wil have at east 2 ObjeciLis)

The following two bytes indicate thelength for ConfigObjectLst, i value shall not
00,1 we have Mo than one object we have to analyse every objectn one 1oop)
then he feidstha ae relevart ao atribute value for atnbute i

MDC_ATTR_ID_ TYPE (0109 02F)

objclass ( ConfigReportthen ConfigObjecLst (ConfigObject)

Q fieid type = OIDType
Q feldongth =2 bytes
Q feid-value=

obhandle ( ConfigReportthen ConfigObjectList (CongObject)
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O attibute-value =<Not relevant for tis test>
Contional atribute Measurement Status
« IF tresholding s tobe used, this attibute s mandatory.
Q atrbute.d = MDC_ATTR_MSMT_STAT (0409 0x47)
Q. stirbutetype = MeasurementStatus
Q atrbute-value ength =2 bytes
Only one attibute of Metic-d and Metric-Id-List shall b present.
IF Metric atibute is present in Pule Rate object
O attibute-d = MDC_ATTR_ID_PHYSIO (009 0:28)
O atibuteype = OD-Type.
O attibute-valve fengtn =2 bytes
Q atibute-valve
1F Metric-Lit atibute is present or Pue Rate objct
O atibute-d = PHYSIOMDC_ATTR_ID_PHYSIO_LIST (040A 0X76)
atiibute-type = MeticidLst
attibute-value length= SEQUENCE OF OID-Type (2 bytes)
atrbutevalue =

“The [MatricdLis] atirbute shallbe used fa compound observed value s usedt
‘which does not incorporat the Metrc-Id dircty. The order of the Metrc-d-List
Shall correspond to e order of the elements i the compound observed vlue.

IF Metricig-Parttion i presentn Pulse Rate object
Q attibute-d = MDC_ATTR_METRIC_ID_PART (040A 0X5F)

Q atibute-type = NomPartion

Q atibute-valve fength = 2 bytes

Q atibutevaive =

Mandatory atibute Unit-Code

O atibute-d = MC_ATTR_UNIT_CODE (0409 0x66)

Q atibute-ype = OD-Type.

Q attibute-valve longth =2 bytes

O attibute-valve = 0x0A 0xA0 (MDC_DIM_BEAT_PER_MIN)

IF Attrute-Value-Map atibute i present i Pulse Rale object

Q' attibute-d = MDC_ATTR _ATTRIBUTE_VAL_MAP (0x0A 0565)
atinbutetype = AtiValMap.

atiribute-count = M (record fornext step)

attibutedongth =M 4 bytes

atirbute-value = <check that M atibutes are defned here>

IF treshalding i t be used, the Afiibue-Value-Map atirbute needs to
accommodate nformatn petaining (o heshold staus information, n addfionto
other afributes such as the observed value and timestamp informaton

1F Source-Handle-Reference atribut s prosent fo Pulse Rate object
O atibute-d = MDC_ATTR_SOURCE_HANDLE_REF (Ox4A 0x47)
Q@ attibute-ype = HANDLE

Q atibute-valuelongth =2 bytes

O attibute-valve = <Period oftme that the measure s active>

IF Measure-Actve-Period atrioute is presert n Pule Rate object

vtooo

coooo
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Intistconition

The simulated PHG and the PHD under ost have been associated, but the PHD confguration
{5 unkhown or the simuted PHG, 50 e PHD and he simulated PHG wil b in
(Configuring state.

Test procedure

1. The simulated PHG receives an associato request flom he PHD under test.
The simulated PHG responds with a result = accepted-unknoun-conf.

The PHD responds with a“Remote Operaton Invoke | Canfimed Event Report message
with an MOC_NOTI_CONFIG svent o send s confguratin t the PHG.

4. Check thathe flld Dev-Configd i n the extended range. s no the PHG responds
wih a "unsupported-confg” and wals for a new configuraton. Repeat s step il 2 Dev-
Confgi in the extended ranga s received

5. Onco the PHD under test sends an extended configuraton,check the Pulsate
Occurrnce object

6. Puisatie Occurrence Object must be:

a. Mandatory atirbute Type

Q attibute-d = MOC_ATTR_ID_TYPE (0409 0<2F)

Q attibute-ype = TYPE

Q. attibute-value = 0x00 0102 (MDC_PART_SCADA), 000 0302 (MDC_TRIG)
b, Mandatory atibute Metric-Spec. Small

O attibute-d = MDC_ATTR_METRIC_SPEC_SMALL (x0A 0xdt)

Q attibute-type = MetricSpecsmal (2 bytes)

Q stiute-valve # 0x00 0100

it (mss-acc-manager-ntated(8)) must ba setto 1

« IF b s se(mss-acc-agent-niated(9) s s, the bjectvalue i updated
using agent ntted measurement ransmission.

. IF Not Recommended atibut MetricStructure-Smal s present i Pulsatie
Occurence object

Q attibute-d = MDC_ATTR_METRIC_STRUCTURE_SMALL (0x0A 0XT3)
Q atibute-yp
Q sttibute-valve length = 2 byes
Q attibute-valve:

. IF Not Recommended atrioute Metric1 s present n Pulatie Occurrence object
Q' attibute-d = MOC_ATTR_ID_PHYSIO (0109 0:28)

Q atriute-type = OD-Type.
Q attibute-value lengih =2 bytes
Q atroutevaive =

. IF Not Recommended afrioute Metric-IdList s present in Pulsatie Occurence objet
Q' attibute-d = PHYSIOMDC_ATTR_ID_PHYSIO_LIST (0404 0476)
Q ativute-yp
Q' attibute-value ength= SEQUENCE OF OID-Type (2 bytes)
Q atributevaive =

£ IF Not Recommendad atiriute MetricId Partio i pesent in Pulsatis Occurtance

MetricStructuresmall

MetrilaList

objet
Q' attibute-d = MDC_ATTR _METRIC_ID_PART (040A 0X5F)
O atibute-type = NomPartiion

Q attibute-valve longth = 2 bytes
Q atibutevaive =
9. _IF Not Recommended afribute Uit Code i present in Pusatie Occurrence object
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Gelodged, prevening accurate
measurement

An unsupported sensor s connected
othe PHD.

sensor-unsupported (3)

The PHD reports tht sensor is ot
conneced t the user,

sensoroff(4)

The PHD reports tat there s
inteference due to ambient ightor
slectical henormen.

Sensor-ntererence (5)

avalabily

Signal anaysis s curentyin
progress prior o measurement

signalsearching (5)

“The PHD determines thata
questionable puise is detected

signalpuise-questonable (7)

[ signat

“The PHD detects a non-pulsatie

‘signaknonpusatie (8)

“Tne PHD reports hat the signal s
eratic or s not plausible

signakenaic (9)

“The PHD reports a consistenty low
perfusion conditon eits.

signatlow-perfusion (10)

“The PHD reports a poor signal
xists, possiby afecing sccura

signakpoor (11)

“The PHD reports that the ncoming
Signal cannot be analysed or &
nadeqate fo producing a
meaningtu resut

signatinadequa (12)

The PHD has determined that some.
iregulaty has been detected whie
processing the signal.

signakprocessing-imegularty (13)

A general device fault has occured
inthe PHD.

ovice-equipment.malfunctn (14)

B4 (sensoroff must be set
3. Detach the sensor fom the device and wait for an event report from the PHD under st

B0 sensorisconnected) must be et

Pasaai criteria

A checked values are as specified inthe test procedure

Notes
TP TPIPLTPHDICLASSPOBY-011
TP tabel PM Segment Object for Extended Configuraton

Coverage | spec

1SOnEEE 11073-10404)

Testable |PHSegO 1, M PNISeq0b) 2 M
teme
Test purpose: Check that
PM Segment Object contains th attributes specified for Extended Configuraton
Applicailty C_AG_OXP_173 AND C_AG_OXP_141AND C_AG_OXP_181 AND C_AG_OXP_000

other pics.
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atiribute:d = MDC_ATTR_TIME_PD_MSMT_ACTIVE (00A 056)
atibute-type = FLOAT-Type
attrbute-value length =4 bytes
O attibute-value = <Period of tme that the measurels acive>
n IFC_AG_PO_012then
O AertOp-State is mandatory
* atrbute:d = MDC_ATTR_AL_OP_STAT (0409 0x08)
+ atrbutetype = CurtimaiStat
+ atrbute-alue length =2 bytes

+ atirbute-value = One ofthe fllowing *1110000000000000'S or
0000000000000000' o 0100000000000000'E or 0D10000000000000E.

o imalertoft(0)
o lmiowoft (1)
o lmhighott2)
9 Optionalatibute Current Limits
* atibute:d = MDC_ATTR_LIMIT_CURR (0x09 0x34)
+ atrbute-type = CurtimaNal
+ atibutevalue = <imits of the Threshald>

+ IF Basic:Nu-Observed value is used the precision for CurretLimit wil be
‘SFLOAT (2 bytes) Basic-Nu-observed-Value is mandatory

O Optonal atribute Alert.Op-text-Sting
+ attibute.d = MDC_ATTR_AL_OP_TEXT_STRING (0x09 OXAE)
+ atirbute ype = AleOpTextsting
+ stirbutevalue length = <Variable>
+ attibute-value = <Two fsds wih prinable ASCI>
o IF Accuracy atiute is resent n Puls Rate object
O attibute-d = MDC_ATTR_NU_ACCUR_MSMIT (0409 0xéA)
Q attibute-ype = FLOAT-Type (4 bytes)
O attibute-valvelongth = 4 bytes
O attibute-valve = <Maximum deviaton>
b, IF Spotcheck modalty is used, hen Condilonal atirbute Absolute-Time-Stamp:
Q atibute-d = MOC_ATTR_TIME_STAMP_ABS
Q atibuta-type = AbsoluteTime
Q attibute-valve longth =8 bytes
O atibute-vaive

coo

passiFal crieria

/Al checke values are as specifed n thetest procedure.
1f1he PHD uses Spot Check Modalty (C_AG_PO_010=TRUE) Supplementa-Type value s
MDC_MODALITY' SPOT at east for oné objoct, ELSE the vaive i not
MDC_MODALITY_SPOT.

Notes
TP TPIPLTIPHOICLASS POBV-005
TP tabel Pusatie Quaity Objectfor Extended Confiuration
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SPOZNUMOA 30, M | SpO2NUmOBjAr31;C | SpO2NumObjAtr 32, R

SpOMUTOBA 3R | SpORNUMOBAF R | SpOZNUMOBAF 35 O
SpORNUTOBA35, 0| SpORNUMOAT 70| SpO2NumOBEX T M
spoznumOnEx 2 M SpORNUTOBEX S M| SpO2NumObExt 41
spoznumonEx s M SpORNUOBEM 6 R | SpoznumOBfExt 7R
SpoanumonEn s R SpONUTOBEX 10,C | SpozumOnx 11;C
SPONUTOBEX 12.C | SpORNUMOBIEX 15,0 | SpO2NUmOBEXt 14,
SPOMUTOBEX 15:C | SpORNUMOBEX 16,C__| SpOZNUmOBEX 19,

SpO2ThressetStatatr 1M | SpO2ThresSetStatati 2:C | SpO2ThresSeStatitr 3,

SpOZThressetStatat 4;C | SpO2ThresSetStatat 5,0 | Spo2ThresSetstatitr 6, C.

SpO2ThressetStatat 7,C_ | SpOZThresSetStatAt 8 C | SpO2StandCont &M

spoznumOBAte21; M

Test purpose: Checkthat.
'SPO2 Object contains the atributes specifed fo Extended Confiuration

Applicailty C_AG_OXP_173 AND C_AG_OXP_181 AND C_AG_OXP_000

ther PiCS. C_AG_PO_010,C_AG_PO_011,C_AG_PO_012

Inistcondition

The simulated PHG and the PHD under tost are in the Confguring state

Test procedure

1. The simulated PHG receives an associaton equestfom the PHD undor test
The simulated PHG responds with a esult = accepted-unknown-conf.

The PH responds with a“Remote Operaton Invoke | Confimed Event Report message
with an MDC_NOTI_CONFIG evert o send fsconfiguraton o the PHG

4. Check that he fleld Dev-Confi-1 s i the extended range. It o, the PHG responds
with a"unsupported-config” and watsfor a now configuration Repeat s step unt a Dev-
Confgid n he extended range s received.

Once the PHD under test sends an extended confguraion, check the SPO2 abject
The SPO2 object cotents must be:
2. Mandatory atibute Type

Q attibute-d = MOC_ATTR_ID_TYPE (0409 0<2F)

O atibuteype=TYPE

Q attibute-valve = MDC_PART_SCADA (000 0x02),
MDC_PULS_OXM_SAT_OZ (0x48 0x38)

b, IF Conditonal attibute Supplemental-Types s present
1F there s no desie to distinguish modalty,tis atribute is not used.
atirbute-id = MDC_ATTR_SUPPLEMENTAL_TYPES (0K0A 0461 )
SupplementalTypeList

cooo

atrbute-valus lngth =Sequence of TYPE (TYPE leng

(NomPariton 2 bytes) and code (OID-Type))

@ 1F the modaltyfor SPO2 measurement s ast then atrbute-vau
MDC_MODALITY_FAST (0x4C 0x34)

bytesthen partton
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Q fieid type = INT-UB
Q feiddength =1 byte
Q feldvalue = 0400 or 001

o, dataregint manager-count (DataReqModeCapab)
Q feid- type = INTUB
Q feiddength =1 byte

O fekdvalue = maximum number of concurrent manager-nitiated flows supported
by the PHD.

passiFail criteria

Al checked values are as specfied n th tet procedure.

Notes
TP TPPLTPHDICLASSPOIBY-023
TP tabel Numerc Class general for pulse oximeter PHO.
Coverage |Spec _|[SOnEEE 11073-10404]
NumericClassGen 1.M | NumericClassGen2, M |NumericClassGen3, O
tems
PuiseOccobjatis, M PuiseCharacEnumatt 19, M_| DeviceAndSensorObjatr 19, M
Test purpose (Check that
[PHO contains ane mandatory numerc objectfor expressing Sp02, one mandatory Numerc
(Object or Puise Rate, and several optional numeric objects or addtional SpO2 and Pulse
Rate modalties, Puise Ampitude and feporting curentsetings of Physiological Threshold
(ano]
Puisatie Qualty Plethysmographic waveform, Pulsatie Occurrence, Pulsatie Characterstic
and Device and sensor snnunciaton status object atbutes are instantated only n Extended
contguratins.
Applicabilty C_AG_OXP_173 AND C_AG_OXP_000

Other pICS.

C_AG_OXP_010,C_AG_OXP_041,C_AG_OXP_046, C_AG_OXP_047, C_AG_OXP_181,
CAG_PO_001, C_AG_PO, 03, C_AG_PO_098, C_AG,PO_099, C_AG_PO_T0A,
CAG PO 140, CAG PO 144

Initisl condition

The simulated PHG and the PHD under tst re n the Configuing siate.

Test procedure

1. The PHD under testsends s confguration o the simulated PHG. t must contain
2 APDUTYPE
Q fieid type = Prstapdu
O feiddength =2 bytes
Q feldalue 0GE7 0:00
1 This value i for presentation APDU“prst (PrstApd).

b, The folloving two bytes ndicate the lengh of the message (could be helpfulto
analyse the fods).

. The following two btes indicate the length of the OCTET STRING thatcontans the
atapdu (could be hellu to analyse th feds)

4 invoked
Q@ fiid type = InvokelDType.
Q feldength =2 bytes
O feid value:
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Q attibute-type = OD-Type.
Q attibute-value longth =2 bytes
Q strioute-vaive=

. IF Not Recommended Enum-Observed-Value-Simple-Bit. St is presert n Pulsatie

Charactrstic object

O attibute-d= MDC_ATTR_ENUM_OBS_VAL_SIM_BIT_STR
Q atibute-ype = BITS32

Q attibute-value longth = 4 bytes

Q atrive-valve

K IF Not Recommended Enum-Observed-Value-Simple-Sr s present n Pulsatic
Charactansto object

Q attibute-d= MDC_ATTR_ENUM_OBS_VAL_SIM_STR
Q atibute-type = EnumPrinableSting

Q attibute-valve length =

Q atibuevalve =

L IF Not Recommended atribute Enum-Observed-Value s present n Pustie.
Charactersticobject

a IDC_ATTR_VAL_ENUM_OBS
EnumObsValve
atrbute-value engih =

atirbutevalue =

O itcompleates the modeling of the objct

coo

m. IF Recommended atiribute Enum-Observed-Value Basic B1.St is present n Pusatie

Charactriic object
O attibute-d= MDC_ATTR_ENUM_0BS_VAL BASIC_BIT_STR
Q attibute-type = BITS-16 bytes
O attibute-valve longth =2 bytes

passiFai criteria

4 checked valuesare as specified in thetestprocedure.

otes
e L TPHDICLASSIPORY-008
19 oo L —
Cowrage [spec_|1soneee 107310404
Testable | DevcomndSenscronte; ©_[DovisAndSensoronAn: M_|DevesAndSensoront
e DeviceAndSensorObjAttrs; R | DeviceAndSensorObjattrS; R | DeviceAndSensorObjAtt7; R
DevceAndSensarons, R_|DevcsanssensorooA .| Devesandsensor oA R
Devconnasensaronte1 | Devcomnssensoron 2 |DevesAngsensaroopirs. o
L —
Test purpose -

evice and Sensor Objec contains the attibutes specifed fo Extended Configuration

Applicailty

C_AG_OXP_173 AND C_AG_PO_104 AND C_AG_OXP_181 AND C_AG_OXP_000
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Covrage [spec_|soneee 1107210604
L LT —
e PulseQualNumObjAttrd; R | PulseQualNumObjAtIS; R | PulseQualNumObjAtis; R
PuseQuANUTONAT R | PusecuanunObAs R | Pusscushumosts R
PuseQuaNUTOOAT10, 0| PuseauaNunOAtrTT 0| PuseCushurmobA Tz, 0
Puseauanumona s 0
Testpupose | creckiat
st Qutty Ot contans h s speciies for Extencd Congursion
[— C_AG_OXP_173 AND C_AG. PO, 088 AND C_AG_OXP_151 AND.C_AG_OYP_000
ot rcs c_rc. o ose
st condition | T sted PG ans e PO undertestare e Conurg st
Testprocedure |1 o st HG recnes an ssosition equest ot PO under st

The simulated PHG responds it a result = accepled-unknown-confi

The PH responds with a“Remote Operaton Invoke | Confirmed Event Report message
with an MOC_NOTI_CONFIG event ta send fsconfiuraton to the PHG:

4. Check that the fleld Dev-Config-1 s i the extended range. it not,the PHG responds
wih a “unsupported-confi” and watsfor a new confguration Repeat s step unt a Dev-
Gonfid n he extended range s received

5. Once the PHO under est sends an extended configuaton, checkthe Pulsate Qualty.
object

6. Pulsatle Qualty Object must be:
a Mandatory atiribute Type.
Q sttibute-d = MOC_ATTR_ID_TYPE (0409 0<2F)
Q attibute-ype = TYPE

O attibute-valve = (0400 0x02 (MDC_PART_SCADA), 0x48 0x80
(MDC_PULS_OXI_PERF_REL))OR (0500 0x02 (MDC_PART_SCADA), 0x48
0330 (MDC_SAT_03_QUAL)

b IfNot Recommended ttibute Supplemental-Types.
O attibute-d = MDC_ATTR_SUPPLEMENTAL_TYPES (040A 0461 )
@ attibute-type = SupplementalTypeList

« attibute-value ength =Sequence of TYPE (TYPE leng
O attibute-valve = <Not elevantfor tis test>

& Mandatory attibute Metric-Spec. Small
O attibute-d = MDC_ATTR_METRIC_SPEC_SMALL (0x0A 06)
Q attibute-type = MetricSpecsmal (2 bytes)

Q sttibute-valve # 0x00 0400
= bit8shallbe set o 1, mss-acc-manager-nfiated®))
it shall b set to 1,mes-acc-agentniated(9)

IF the obectis scanned only by a Scanner object then this bt i not be s (the PHG il
contrl the datafiow using the Operatonal State atroue (scanner bject)

& IF Not Recommended afiute Metric-Stucture-Smal s present
O sttibute-d = MOC_ATTR_METRIC_STRUCTURE_SMALL (0x0A OXT3)
Q_attibute-ype = MetricStructuresmall
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Q fleiddength =BITS-32
O ekt vlue=0460 0x00 0400 0x00

Q' This value shows that vrsion 1of the dataexchange protocal s supportad
(assocversion’(0)

encoding rles
Q flid type = EncodingRules
Q feidength =2 bytes
Q feid value:

+ B0 (MDER) must be set
nomenciture version
Q ey
Q fleiddengtn =BITS-32
O ikt vlue=0c60 0x00 0100 0x00
1 This value indicats version is supported (nom-version1(0) s set)
functional - unts
Q el typ
Q fleiddength = BITS32
' PHO has no Test Assaciation capabiltes

fld-value= 0400 0400 000 0400

9 Ithe PHD has tosted capabites that can be used withi the Test Associaton:
feld-value= 040 0400 0x00 0100

9 Ithe PHD has tsted capabies that can be used wihi the Test Associaton
and requires that the PHG estabish a Test Association: fied. value= 0x60 0400
0000100

systemtype

Q feid- type = SystemType

Q feiddength =BITS32

9 ik value = 0300 0xB0 0300 0x00 sys-type-agen)

systemig

Q el type = OCTET STRING

Q fleidength = 0x00 0x0A

13 flld value = 0300 0XDB 0XXX DX OXXX DXKK 0XXX DX DXXX ORXX (ocet
sting length =8 | EU1.64 manufacturer and device )

' This value wil be System d atribut of MDS Object.
dovconfigid
Q. field-type = Configs
Q@ fekdength =2 bytes
Q et value =
+ 0:010x80 01 01 001 for standard configuration.
+ <between 0440 0x00 and OXTF OXFF > for extended confguraton.
data-reqrmode-flags (DataReqModeCapab)
Qi type = DataReqModeFlags
Q flekdength =2 bytes
QB 15 shall b set (data-reg-supprintagent(15)
' Bt50,6,8,10 shall NOT be set.
data-reqintagent-count (DataReqModeCapab)

Nomencatureversion

unctonalUnits
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5. Toke a measurement wit the PHD.
5. Waitforthe PHD to send an event repart nad check
3. IF Recommended atiribute Enum-Observed-Value-Simpie-O.
O attibute-d= MDC_ATTR_ENUM_OBS_VAL_SIM_OD.
atirbute-type = OID-Type
atirbute-valus length = 2 btes

IF it reporting that  pulsatie occurrence has occurred then atribute-value =
MOC_TRIG_BEAT

IF it repartig that the maximl nrush of the pusatie wave has occured, then
atrbutevalue = MDC_TRIG_ BEAT_MAX_INRUSH (Maximal rush has to be
defined by the vendor.1CS)

ooo

o

Pasaai critria

Al checked values are s specified i the test procedure.

otes
e PSSOy 008
10 bt e harctrstc Ot o Extendo Cntgrston
coveroge [spec_|sonee rrora-10i0)
e | usscraacenn 0 |Puecracnomaes _|puecracenoma &
= PulseCharacEnumAtrs; R PulseCharacEnumAtiS; R | PulseCharacEnumAttr7; R
PussharcEnmAts 7 |PusschrsEnums, 0| posecrarasEnumatrio &
PuseCharcEnmAt 11,7 |PuseharcEnumt 27| PoseCraacEnunatr s &
useCharcEnmt 147 |PusecharcEnumtes &
Tostpurons[chedtat
T —
Aopteabilty_|o_AG_0tP_173 AND G_AG_P0_148 AND C_AG_OXP_181AND 0_A_0%6 000
omerpcs o pc.00.00
it conton | he st PHG nd h PHD e et r i h Contgun e
ot pocmdur |1 T skl P oo s ool e o oo

The simulated PHG responds with a result = accepted-unknown-confi.

The PH responds with a“Remote Operaton Invoke | Confirmed Event Report message
with an MOC_NOTI CONFIG avent 0 sénd fs confguration 0 the PHG.

4. Check that he fleld Dev-Confi- is i the extended range. It not the PHG responds
with an “unsupparted-conig and vl or  new configuraton. Repeat this step untla
Dev-config1d i he extended range s received.

5. Onco the PHO under tost sends an extended configuration, check the Pulse Characteristc
object

6. Puisatie Charactristc Object must be:
a Mandatory atirbute Type
O attibute-d = MOC_ATTR_ID_TYPE (0409 0<2F)
Q attibute-ype = TYPE
O attibute-value = 0x00 0402 (MDC_PART_SCADA), 0x4C 038
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other pics.

0_AG_0XP_098, G_AG_PO_145

Inistcondition

The simulated PHG and the PHO under ost

inthe Unassosiated state

Test procedure

1. The simlated PHG receives an association request fom the PHD under test
The simulated PHG responds with a resul = accepted-unknown-confi

The PHO responds with a“Remote Operation Invoke | Confimed Event Report” message
ith an MOC_NOTI_CONFIG event to send fs conguraton o the PHG.

4. Check that thefleld Dev-Confi-1d is i the extended range. I o the PHG respands
Vith 2 "unsupported-confi and vals for a new configuraton. Repeat this step il &
Dev-configId nthe extended range s received

5. Once the PHO under tst sends an extended configuraton, check the Device and Sensor
object
5. Device and Sensor object must be:
2. Mandstory atirbute Type
Q sttibute-d = MDC_ATTR_ID_TYPE (0409 0<2F)
Q attibute-ype = TYPE.

O attibute-value = 0x00 0402 (MDC_PART_SCADA), 0x4C 0x4C.
(MDC_PULS. OXIM_DEV_STATUS)

b Mandatory atirbute Metric-Spec-Smal
Q sttibute-d = MDC_ATTR_METRIC_SPEC_SMALL (00A 0xd6)
O attibute-ype = MetricSpecsmall (2 bytes)
O attibute-valve # 0x00 0100
* bt shall b set (mss-acc-manager-inated(s))
* bt shall b set{mss-acc-agent intiated(8)
© IF Metric Sructure-Smal atriute i present
O attibute-d = MDC_ATTR_METRIC_STRUCTURE_SMALL (00A 0XT3)
Q attibute-ype = MetrcStructuresmal

O attibute-value fength = Sequence o (ms-structength =1yte(INT-UB)  ms-
comp-no ZTbyte(NT-UB)

Q stribute-vaive
4 IF MeticId atrbute s present
Q sttibute-d = MOC_ATTR_ID_PHYSIO (0309 028)
Q attibute-type = OID-Type.
a
a
e IF Metricid-Lit atriute s present.
O attibute-d = PHYSIOMDC_ATTR_ID_PHYSI
atrbute-type = Meticalist
atirbute-value ength= SEQUENCE OF OID-Type (2 bytes)
atibute-value

The Metricid-List atrbute shall be used ifa compound obsenved value is used
‘which does ot ncorporate the Metric-d directly. The order of the Metri-I-List
Shall correspand t 1 order of the elemens i he compotnd observed vaiue

£ Cnly ane atirbute of Mitric-1d and Metrc-d-List shalbe present
9 IF MeticId-Partion atibute s present
Q sttibute-d = MDC_ATTR_METRIC_ID_PART (040A OXSF)
Q_attibute-type = NomParttion

) UIST (0404 0576)
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Q flekdength =2 bytes
Q feid-value=

5. The following o btes indicte the number of Atiiutes, s value shal not b 0.
(ConfigReport then ConfgOBeciLst (ConfgObjectinen AfrbuteLis)

. The following two bytes ndicate th length (bytes) for the Atrbutes i this value
shall ot be 0.

©. atrbute-d (ConfigRepor then ConfigObjectL st (ConfigObject) then Atiriute List)
O el type =OIDType
Q fekdength =2 bytes

O flld-value=MDC_ATTR_ID_TYPE (0509 OX2F) then This atiute et us know
thetype of measurement

5. atnbute-value(ConfigReport then ConfigObjectLst (ConfigOBject) then Atrbute Lis),
thisvalue depends on the tirbute type. The vlues to be checked are:

5502 04000402 (MDC_PART_SCADA), 0348 0x@8
(MDC_PULS_OXIM_SAT_02)

' Pulse rate: 0x00 0X02 (MDC_PART. SCADA), 0x48 Ox1A
(MDC_PULS_OXIM_PULSE_RATE)

' Only for extended configuratin:
+ IF.C_AG_PO_098 THEN Pulsatie Qualty numeric Object s present

+ IF C_AG_PO_099 THEN Plthysmographic waveform RT-SA Objectis
prosant

+ IF.C_AG_PO_104 THEN Device and Sensor enumeraton Objects present
+ IF C_AG_PO_140 THEN Pulsatie Occurrence enumeration Object s

presant
+ IF C_AG_PO_144 THEN Pulatie Characeristic enumeration Object s
present
PassiFallcrieria |l checkod vaues aro as speciiednth test procedure.
Notes.
o1 TPRLTPHOICLASSIPOB-024
 tabel Operatng State. PHG to PHD Masimum APDU Size
Coverage | Spec | ISONEEE 11073.20601-2015A) and ISONEEE 11073-20601.2016C]
Testable | CommonCharac 3 M
itoms
spec | isoEE 11073-10404]
Testable | PuiseComiod 3 M
itoms
Test purpose Chock hat

The tota size of the response do nat exceed of the maximum APDU size estabished by the
specaizaton

ano)

A PHD accorting to this defiriton shallbe capatie o recehing an APDU up to the sz ofat
least Nox For tis standard f s N = 256 octts

applicabilty

C_AG_OXP_000 AND C_AG_OXP_173
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cosoooo

Q attibute-valve length = 2 bytes
Q attibute-valve = <not rlevantin his test>

IF Not Recommended attibute Metic-d-List s resent i the Pusatie qualy object
O attibute-d = MDC_ATTR_ID_PHYSIO_LIST (00 0x76)

atrbute-type = MetcidUist

atirbute-value langth= SEQUENCE OF OID-Type (2 bytes)

atirbute-value =

The [MetricidLis] aribute shallbe used fa compound observed value i used,
which does not incorporat the Metric-d dircty The order of the Metic-d-List
Shall orrespond to h order of the elaments i the compoind observed vaiue.
‘Only one atibute of Metnc-d and MetricIdList shall be present.

IF Not Recommended attbute Metric-d-Partion s present n Pulsatie qualy object
O attibute-d = MDC_ATTR_METRIC_ID_PART (030A 0XSF)

Q attibute-ype = NomPartiion

Q attibute-valvelength = 2 bytes

IF atiibute Unit Code is present in Pusatie qualty object

O attibute-d = MOC_ATTR_UNIT_CODE (0409 0x66)

Q atibute-type = O-Type.

O attibute-valve length = 2 bytes

Q' IF Type-value = 0x4B 0xB0 (MDC_PULS_OXIM_PERF_RELITHEN

« attibute-value = 0x02 0400 (MDC_DIM_DIMLESSrecommended
IF Type-value = 0x4B 0x30 (MDC_SAT_02_QUAL) THEN

« attibute-value = 0x02 0:20 (MDC_DIM_PERCENT)(recommended)

Q@ Vendor may use pivate UnitCode, ntis case, hen atribute-value given by the
vendor

cooo

o

IF atiribute Attrbute-Val-Map is present n Pulsatie qualy object
Q attibute-d = MDC_ATTR_ATTRIBUTE_VAL_MAP (0X0A 0X55)
a

atirbute.count

(record for next step)
atrbutedongth = M 2 bytes
atirbutevalue = <check that M atibutes are defined here>
Recommended attibute Label-String is present n Pulsatle qualy object
atiribute-d = MDC_ATTR_ID_LABEL_STRING
atrbute-type = OCTET STRING
atrbutevalue length = <Variable>
atiibute-value = <ASCH Printabie>
Recommended atiibute Unt.Label-String i present n Pufsat
atirbute-d = MDC_ATTR_UNIT_LABEL_STRING
attbute-type = OCTET STRING
atirbute-value engh = < Varable>
atirbute-value = <ASCI Printabie>
Absolute-Time-Stamp attrbu s present n Pulsatle qualy object
atirbute-id = MOC_ATTR_TIME_STAMP_ABS

atrut-type = AbsoluteTime (sequence of century, year, monih,day. hour,
minute, second, sec-fractons)

atrbute-value lengh = 8 bytes

coo

cooo

aualty object

o
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P TPPLTPHOICLASSPOBY-017

0 bt commantton oat Assocaton Prosaurs

coveroge [spec_|soreee o toion
oo pusensoea i |pusesosenz i Jpuseisoseas
" PulseAssocReq 4; M PulseAssocReq 5; M. PulseAssocReq 6; M.
rusonsocrearn|pusehssomens u_|puschsaenen s
Pusorsockoa 0 |pusssssoen 2. |pusehsacioa 1.0
Pusosockoa 14,0 |puahssoien 5, |pusensaciaa 0.

Em——

Test purpose (Check that
The associaton procedure data exchange is orrect

Applicabilty C_AG_OXP_173 AND C_AG_OXP_000
other pics. C_AG_OXP_002, C_AG_OXP_017
Inistcondition The PHO under testand th simulated PHG are in the Unassocited sate.
Test procedure 1. The PHD sends a message to associte with the simulated PHG, the expected flolds sont
by the PHD are
a2 APDUTYPE

Q fleidengtn =2 bytes
Q feldalue =0E2 000
O This value i for associaton request “aag’.

. The following two bytes indicate th length ofthe message (could be helpfulto
anlyse the fods)

Q fiid type = Associtionversion
Q feddength =BITS 32

O ikt vlue=0¢60 0x00 0300 0x00
a

‘3ssoc-version = 0480 0x00 X0D 0400 (asassoc-version (0)set) indicatesthat
version 1ofthe associain proocal i supported

. The following four bytes indcate:
O data-proto-ist count two bytes) = 0400 001 (1))
Q' Lengthof the message (o bytes)
e dataprotoid
fed-type = DataProtold
feldlongih =2 bytes
fied- valug=0450 079 (20601)
data-proto-d=20801 indicates exchange proocal folows ths standar,
data-proto-ino = Phassociatoninformaton.
1. protocolversion
Qe typ

coooo

Protocol Version
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other pics.

C_AG_OXP_041,C_AG_OXP_100

Inistcondition

The simulated PHG and the PHD are in the Operating state

Test procedure

1. The simuated PHG Issues a"Remote Operation Invoke | Get” command with

Objhandle sett0 0 torequest or MDS object)
atrbute-idistcount = 119

atrbute-idist (MDC_ATTR_ID_MODEL MDC_ATTR_SYS._ID,
NDC_ATTR DEV_CONFIG ID] repeated 30 ties followed by an addtional
MOC_ATTRCIO_MODEL and MDC.ATTR_SYS, D

Checkthe response o he PHD.

3. The simuated PHG issues a“Remote Operation Invoke | Get* command wih the handie
56110 0 (1 request for MDS object) and an emply attribute-it t incicat al atbutes.

4. Chockthe response of the PHD.

passiFail criteria

+ Instep 2, he PHD undertest may respond wih afos-cmip-get stingal the requested
atnbutes, or wih a roer message. fPICS C_AG_OXP_100 <TRUE and the PH does
ot respond with a rors-cp-get message, o  esponds with  roer message or 3.
Torresource-imdation) message, a WARNING vl appear.

Ifthe response is  get response, th total size of the response cannot exceed the
sumof the APDU sizes of the supported specialzation (im0 an absolue imt
o1 64512 octets)

+ Puise oximeter > 5216 octets
+ Weighing scales - 896 octets

+ Glucose meter > 5120 octas or 64512 octts ifthe PHD supparts PHStore
« Blood pressure -> 896 cctts

+ Themometer >898 ocets

* Independent actiy hub > 5120 octets

+ Cardlovascular > 64512 octes or 8824 octets the PHD under test oy supports
Step Counter Profle

+ Strength > 64512 ocets:
« Adherence monior > 1024 ocets

« Peakflow-> 2030 octets

+ Body compositon analyser > 7730 ocets

+ Basic ECGISimple ECG -> 7168 octes or 64512 octts fthe PHD supports PAL-
Store

« Basic ECGIMeart rate > 1280 ocets o 64512 otets f the PHD supports PM-
store

+ Intemational nomalized raio > 898 ocets or 64512 fhe PHD supports PM-
Store

10 he case where the PHO esponds wit a roer, the reason must notbe protoco-
Vilation (23)

+_Instep 4, the PHD must respond with a ror-cmip-get message.

Notes
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applicabilty

C_AG_OXP_173 AND (NOT G_AG_OXP_181) AND C_AG_OXP_000

other pics. ©_AG_PO_001,C_AG_PO_003,C_AG_PO_010
Intial condition The simulated PHG and the PHO under tast are inthe Confguring sate.
Test procedure 1. The simulated PHG receives an associaton equest fom he PHD under test

The simulated PHG responds with a esult = accepted-unknown-confi

The PH responds with a“Remote Operaton Invoke | Confirmed Event Report message
with an MOC_NOTI_ CONFIG event o sénd fsconfguration 0 the PHG.

(Chck hat th feld Dev-Config d s set o 0x0190 OR 0x011. I s nat, the PHG
responds with a“unsupported-confi” and wats fora new confguration Repeat his step
il Dev-config1d equal t 0x0190 or 40191 s received

(Once the PHD under test sends a standard configuration,check the SPO2 object
'SPO2 Object contents shalibe:
a Mandatory atirbute Handle
O attibute-d = MDC_ATTR_ID_HANDLE (009 0:21)
Q atribute-type = HANDLE
O attibute-valve = 0x00 0x01
b Mandatory atiute Type
O attibute-d = MOC_ATTR_ID_TYPE (0409 0<2F)
Q attibute-ype = TYPE

O attibute-value = MDC_PART_SCADA (0400 0x02), MDC_PULS_OXIM_SAT_02
(0243 0:88)

. IfCondtional atribute Supplemental-Typesis present:
+ IFC_AG_PO_003 then
Nt Recommended afiriute Supplemental-Types
Q attibute-d = MDC_ATTR_SUPPLEMENTAL_TYPES (040A 0461 )
O attibute-type = SupplementalTypeList
Q attibute-valve length =Sequence of TYPE (TYPE length=4 bytes)
a

atrbute-value: I PHD uses Spot Check Modalty the value is
MDC_MODALITY_SPOT, oherwise the value s ot
MOC_MODALITYSPOT.

« IFC_AG_PO_001 then
« Mandatory atiibute Supplemental-Types
O attibute-d = MDC_ATTR_SUPPLEMENTAL TYPES (040A 0361 )
Q@ attibute-ype = SupplementalTypeList
O sttibute-valve fength =Sequence of TYPE (TYPE leng
O attibute-value = MDC_MODALITY_SPOT (0x4C 0:3)
4 Mandatory attribute Metric-Spec-Small
Q attibute-d = MDC_ATTR_METRIC_SPEC_SMALL (Cx0A 0xdt)
Q attibute-type = MetricSpecSmal
Q attibute-valvelength = 2 bytes
Q trbute-vaive # 0x00 0x00

bytes)

bt 1 must be set (mss-avaisored-data(1))
= bito mustbe setmss-ace-agentintated(9))
e Mandatory atibute Unit Code.
O attibute-d = MOC_ATTR_UNIT_CODE (0409 0x66)
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Q atrbute-type = Transmithindows
Q attibute-value longth =2 bytes
O sttibute-valve

passiFal criteria

/4 checked values are as specified inthe test procedure.

otes
e pTpHCLASSPOBY012 8
19 oo scamerovect2
covrage [spec | 1sonee 107310400
e [ sconcnie
i | ScanObj 11 O
restpurposs Chedat
o Contgural Scanar Ojctcotas h s spctd for Extonded
Contgirsion
[e— c_AG_0tp_173 D ¢_AG 00047 AND G_AG_0%_ om0
oarpics
o condion | o st PHG an th PHD under st ars n th Contgurng st
Testprocedurs |1, Th it PHG recote n sssoion request o h PHO undr st

The simulated PHG responds with a esult = accepted-unknown-confi.

The PH responds with a“Remote Operaton Invoke | Confirmed Event Report message
with an MOC_NOTI_ CONFIG avent o sénd fs confguration 0 the PHG.

4. The Scanner object mustbe:
2. ObjectClass d = MDC_MOC_SCAN_CFG_EPI
b IF atrbute Transmit Window s present
Q attibute-d= MOC_ATTR_TX_WIND
Q attibute-ype = UNTIS
Q attibute-value longth =2 bytes
O attiute, value = <Not elovant for tistest>
© Mandatory atirbute Min-Reportngnterval
Q attibute-d= MDC_ATTR_SCAN_REP_PD_MIN
Q@ attibute-type = RelatweTime
Q attibute-value length = 4 bytes
O attibute. value = <Not relevant for tistest>

passiFail criteria

A checked values are as specified i th test procedure.

Notes
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2 Dev-config1d equal t 00190 or 0191 s received.
‘Once the PHD under test sends a standard confiuratin, check he Pulse Rate abject
Pulse Rate Oject contrts shalbe:
2 Mandatory atiibute Handie

O atrbute-d = MDC_ATTR_ID_HANDLE (0409 0<21)

O stirbute-type = HANDLE

O atirbute-value = 0x00 00A (10)
b Mandatory atirbute Type

O stirbute-d = MDC_ATTR_ID_TYPE (0x09 02F)

Q atrbute-type = TYPE

O atrbute-value = 0400 002 (MDC_PART_SCADA), 0x48 Ox1A
(MDC_PULS_ OXIM_PULSE_RATE)

. ifcondiionsl atiribute Supplementai-Types is present.
+ IFC_AG_PO_003then
ot Recommended atirbute Supplemental-Types.
Q atrbute-d = MDC_ATTR_SUPPLEMENTAL_TYPES (0X0A 0461 )
Q. atirbute-type = SupplementalTypeList
O atirbute-value length =Sequence of TYPE (TYPE length= 4 bytes)
a

atirbutevalue= If PHD uses Spot Check Modalythe value is
MDC_MODALITY_SPOT, oharwise th value s not
'MDC_MODALITY_SPOT.

+ IFC_AG_PO_001 Then

. Mandstory attibute Supplemertal-Types
Q aiirbute-d = MDC_ATTR_SUPPLEMENTAL_TYPES (0x04 0461 )
a SupplementalTypeList

Q. atirbute-vlue length =Sequence of TYPE (TYPE leng
Q atirbute-value = MDC_MODALITY_SPOT (0x4C 06GC)
. Mandatory attibute Metric-Spec-Srmall
O stirbute-d = MDC_ATTR_METRIC_SPEC_SMALL (030A 0xd6)
atirbutetype = MeticSpecsmall
attribute-value longth =2 byes
atirbute-value #0100 0x00

* IFbit1 s sel{mss-avaistored-data(1)) s set, PHD may store and send
multle historcal vlues.

+ bit must be sel(mss-acc-agent-niiated(9))
e Mandatory atibute Unit-Code.

Q atrbute-d = MDC_ATTR_UNIT_CODE (0409 0x6)

Q. atrbute-ype = OID-Type

Q atrbute-vlue length =2 byes

O atirbute-vlue = (x0A 0XAD (MDC_DIM_BEAT_PER_MIN)
£ Mandatory atiribute Atbute-Value-Map

a MDC_ATTR_ATTRIBUTE _VAL_MAP (0X0A 0565)
tvaitap
atirbute-count = M (record fornext step)
atibute-dengh = M °4 ytes

bytes)

coo

coo
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(MOC_PULS_OXIM_PULS_CHAR)

Mandstory atibute Metrc-Spec-Small

a
a
a

atirbute:d = MDC_ATTR_METRIC_SPEC_SMALL (0x0A 0x46)
atrbute-type = MeticSpecSmall (2 bytes)
atirbute-value #0400 0x00

bt (mss-acc-manager-iated(8) mst be set
= bt (mss-acc-agentiniatea(®) must be set

IF Not Recommended atibute Metric-Strucure-Srmall s present n Pusatie
Characterstic object

atirbute-id = MDC_ATTR_METRIC_STRUCTURE_SMALL (0x0A 0<73)
sttty

atrbutevalue lngth = Sequence of (ms-struct ength =1byte(INT-US) + ms-
Comp-no =1byte(INT-U8))

- attibutevalve =

MetricStructuresmall

IF Not Recommended attibute Metsic-d i present n Pulsatle Charactritc bject

a
a
a
a

atirbute-id = MOC_ATTR_ID_PHYSIO (0x09 0:28)
atirbute-type = OID-Type

attrbute-value lngth =2 bytes:

atirbutevalue =

IF Not Recommended Metri-id-Listis present n Pulatie Characteristc object

a
a
a
a

atirbute-d = PHYSIOMDC_ATTR_ID_PHYSIO_LIST (0x0A 0<76)
atrbute by
atrbute-value lngth= SEQUENCE OF OID-Type (2 bytes)
attrbutevalue =

MetrilaList

IF Not Recormended attibute Metic-d-Part s present n Pulatie Characterist:
object

a
a
a
a

atiibute-id = MDC_ATTR_METRIC_ID_PART (0x0A 045F)
atirbute-type = NomPartton
atrbute-value length = 2 btes
attrbute-value.

IF Not Recommended attibute Metic-d-Parton is resent in Pusatie Charactristic
object

a
a
a
a

atirbute-id = MDC_ATTR_UNIT_CODE (009 0196)
atibute-type = OID-Type

attrbute-value lngth = 2 btes

atirbutevalus =

IF Not Recommended attibute Source-Handle-Reference is presert n Pulsatie
Charactarit object

atrbute-d = MDC_ATTR_SOURCE_HANDLE_REF (0x4A 0147)
atirbute-type = HANDLE.

attibute-value lngth =2 btes

atirbute-value =

1F the Source-Handie-Reference i defined. i should point o oftherthe Puise
‘Ampitude numeric oject o the Plethysmogram Real-Time Sample Aray abject

IF atribute Enum-Observed-Value-Simple-OID is resent n Pusatie Charactersic:
object

a

atrbute-id= MDC_ATTR_ENUM_OBS_ VAL SIM_OID
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Intistcondition

The simulated PHG and the PHO under est are inthe Operating state

Test procedure

1. The simulated PHG requests PN Segment atibutes using Get-Segment o,
(MDC_ACT_SEG_GET_INFO) using the parameter SegmSelection

SegmSelecton = allsegments (1)

2. The response sent by the PHD - SegmentinfoList
‘SegmentinoList := SEQUENCE OF Segmentinfo
‘Segmentino = SEQUENCE {seg-nstno Insthumber, seg-nfo AtibuteList}

3. The atributes for the P-Segment must be
a Mandatory attribute Segment Start-Abs-Time.

Q stiibute-d = MOC_ATTR_TIME_START_SEG
Q attibute-ype = AbsoluteTime
Q atibute-ength =8 bytes
Q stribute-vaive
b, Mandatory atribute Segment-End-Abs-Time
Q sttibute-d = MDC_ATTR_TIVE_END_SEG
Q atibute-ype = AbsoluteTime
Q attibuteriength = 8 bytes
O attibute-valve = <Not relevant forthis test>

passiFail criteria

Al checke values are as speciied nth test procedure

otes
e T
7 bt [—
Coversge[spec | soreee 11730404
Testati [scancty .1 scanom 3.0
s | ScanObj 6: O
Tostpurposs|crochr
et ConturabeScamer Ot conins e st o Extnded
[t
[— 4.0 173D AG_0xe_08s AN C_AG_OXP_000
oerpcs
it coniton | Thesimted PHG and e PHO uder et ar i he Gt e
Tostprocadure |1, The st HG rceies an s st Forn e PHD nder et

The simulated PHG responds with a result = accepled-unknown-conf.

The PH responds with a“Remote Operation Invoke | Confimed Event Report message
with an MOC_NOTI_CONFIG event o send s configuration 0 the PHG.

4. The Scanner object mustbe:
. ObjectClass 4 = MDC_MOC_SCAN_CFG_PERI
b, Conditonal atibute Transmit Window
O attibute-d= MOC_ATTR_TX_WIND
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a
a
a

atirbutetype = OID-Type
atrbute-value lngth = 2 bytes
attribute-alue = 0302 0x20 (MDC_DIM_PERCENT)

£ IF Meti-Structure-Smal atribute i present

a

a
a
a

atirbute-d = MDC_ATTR_METRIC_STRUCTURE_SMALL (0x0A 0<73)
atirbute-type = MeticStructureSmal
atrbutevalue lngth = 2 bytes
attbute-value =
« me-sruct = one of the folowing

o mestructsimple (001)

o mestructcompound (0x02)

o mestructreserved (0x03)

o masiructcompound.simple (0x04)
= ms-compound-no = one o the olowing

o IF me-sruct = ms.structsimple THEN =0

© ELSE = maximum number o companents in a compound vaue.

9. Mandatory atribute Atrbute-Value-Map

a
a
a
a
a
a

o

atirbute-id = MDC_ATTR_ATTRIBUTE_VAL_MAP (0X0A 0155)
atirbutetype = AtVaiMap.

atrbute-count = M (record fornext step)

atrbutedongth = M 4 bytes

atirbute-value = <check hat M atibutes are defined here>

1F he Aftibute-Value-Map atbute needs to accommodate information petaning
o tveshold status information, in addionto ther atributes such as e
observed value and timestamp informaton

IF C_AG_PO_003 then
« attibute-value length = N'a byes

« sttibute-valve = MDC_ATTR_NU_VAL_OBS_BASIC (00 044C), 2 (0400
002)

IF C_AG_PO_001 then
« atibute-valve lengh = N4 bytes

« attibute-valve = MDC_ATTR_NU_VAL OBS_BASIC (0x0A 044C), 2 (0500
0x02) 0x09 0390 0x00 0308 WDC_ATTR_TINE_STAMP_ABS.

Passail criteria

A checked values are as specified i the test procedure.

Notes
TP TPIPLTPHOICLASSPOBY-002
TP tabel 5PO2 Object for Extended Configuraton

Coverage  |spec

1sonEEE 11073-10404)

Testable
itoms.
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