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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees established
by the respective organization to deal with particular fields of technical activity. ISO and IEC technical
committees collaborate in fields of mutual interest. Other international organizations, governmental and non-

governmental, in liaison with ISO and IEC, also take part in the work.

he procedures used to develop this document and those intended for its further maintenance are des
he ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different
Hocument should be noted (see www.iso.org/directives or www.iec.ch/members_experts/refdoes).

ights. ISO and IEC shall not be held responsible for identifying any or all such patenttrights. Detail

pf patent declarations received (see www.iso.org/patents) or the IEC list of patent declarations
see patents.iec.ch).

Any trade name used in this document is information given for the convenience of users and does not ¢
hn endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and exp
elated to conformity assessment, as well as information about ISO's adherence to the Worl

cribed in
types of

Attention is drawn to the possibility that some of the elements of this document may be the subject gf patent

5 of any

batent rights identified during the development of the document will be in the Introduction and/or on thg I1SO list

eceived

bnstitute

ressions
i Trade

Drganization (WTO) principles in the Technical Barriers to Trade’(TBT), see www.iso.org/iso/foreword.html. In

he IEC, see www.iec.ch/understanding-standards.

by Joint Technical Committee ISO/IEC JTC 1, Information technology.
A list of all parts in the ISO/IEC 30118 series can be found on the ISO and IEC websites.

Any feedback or questions on this.document should be directed to the user’'s national standards

[his document was prepared by the Open Connectivity’Foundation (OCF) (as OCF Resource to BLE Mapping,
ersion 2.2.0) and drafted in accordance with its editerial rules. It was adopted, under the JTC 1 PAS prgcedure,

body. A

complete listing of these bodies’ gan be found at www.iso.org/members.html and www.iec.ch/national-

committees.
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Introduction

This document, and all the other parts associated with this document, were developed in response to
worldwide demand for smart home focused Internet of Things (IoT) devices, such as appliances, door
locks, security cameras, sensors, and actuators; these to be modelled and securely controlled, locally
and remotely, over an IP network.

While some inter-device communication existed, no universal language had been developed for the
loT. Device makers instead had to choose between disparate frameworks, limiting their market share,
or developing across multiple ecosystems, increasing their costs. The burden then falls on end userg
to determine whether the products they want are compatible with the ecosystem they bought into) o
find ways to integrate their devices into their network, and try to solve interoperability issues en-thei
own.

In addifion to the smart home, loT deployments in commercial environments are hamperéed by a lack
of secufity. This issue can be avoided by having a secure loT communication frameWwork, which thig
standand solves.

The goal of these documents is then to connect the next 25 billion devices for the 10T, providing securs
and relijable device discovery and connectivity across multiple OSs and platforms. There are multiplg
proposals and forums driving different approaches, but no single solution-addresses the majority o
key requirements. This document and the associated parts enable industry consolidation around ¢
commoh, secure, interoperable approach.

ISO/IEC 30118 consists of eighteen parts, under the generaltitle Information technology — Oper
Connedtivity Foundation (OCF) Specification. The parts fall into logical groupings as described herein

— Corg framework
— Part 1: Core Specification
— Part 2: Security Specification
— Part 13: Onboarding Tool Specification
— Bridging framework and bridges
— Part 3: Bridging Specifieation
— Part 6: Resource to-Alljoyn Interface Mapping Specification
— Part 8: OCF Résource to oneM2M Resource Mapping Specification
— Part 14: OCF Resource to BLE Mapping Specification

— Part 15+ OCF Resource to EnOcean Mapping Specification

— art 16- OCFEF Reso Hce-to | IDI“S l\lla

L fa¥al acification
L OtH-60—+t0—IJr—HSappH HEaHOH

Part 17: OCF Resource to Zigbee Cluster Mapping Specification

Part 18: OCF Resource to Z-Wave Mapping Specification
— Resource and Device models
— Part 4: Resource Type Specification

— Part 5: Device Specification

Vi © ISO/IEC 2021 - All rights reserved
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— Core framework extensions
— Part 7: Wi-Fi Easy Setup Specification
— Part 9: Core Optional Specification

— OCF Cloud

— Part 10: Cloud API for Cloud Services Specification

— Part 11: Device to Cloud Services Specification

— Part 12: Cloud Security Specification

© ISO/IEC 2021 - All rights reserved vii
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Information technology — Open Connectivity
Foundation (OCF) Specification —

Part 14:
OCF resource to BLE mapping specification

f Scope

[his document provides detailed mapping information between BLE (Bluetooth Low Energy) a
jefined Resources.

P Normative references

[he following documents are referred to in the text in such a way that some or all of their
constitutes requirements of this document. For dated refefences, only the edition cited appl
indated references, the latest edition of the referencedidocument (including any amendments)

Adopted Bluetooth Profiles, Services, Protocols.and Transports
nttps://www.bluetooth.com/specifications/adopted-specifications

Bluetooth Core Specification 4.0
nttps://www.bluetooth.com/specifications/bluetooth-core-specification

SO/IEC 30118-1 Information technglogy -- Open Connectivity Foundation (OCF) Specification -
Core specification

nttps://www.iso.org/standard/53238.html

| atest version available at:thttps://openconnectivity.org/specs/OCF_Core_Specification.pdf

SO/IEC 30118-2 Information technology — Open Connectivity Foundation (OCF) Specification -
Security specification

nttps://www.iso.erg/standard/74239.html

| atest versiondavdilable at: https://openconnectivity.org/specs/OCF_Security Specification.pd

SO/IEC 30118-3 Information technology — Open Connectivity Foundation (OCF) Specification -
Bridging specification

https /www.iso.org/standard/74240.html

| atest version available at: https://openconnectivity.org/specs/OCF_Bridging_Specification.pd

nd OCF

content
es. For
hpplies.

- Part 1:

- Part 2:

i

- Part 3:

f

ISO/IEC 30118-4 Information technology — Open Connectivity Foundation (OCF) Specification — Part 4:

Resource Type specification
https://www.iso.org/standard/74241.html
Latest version available at: https://openconnectivity.org/specs/OCF_Resource_Type_ Specifica

tion.pdf

ISO/IEC 30118-5 Information technology — Open Connectivity Foundation (OCF) Specification — Part 5:

Device specification
https://www.iso.org/standard/79389.html
Latest version available at: https://openconnectivity.org/specs/OCF_Device_Specification.pdf
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Derived Models for Interoperability between loT Ecosystems, Stevens & Merriam, March 2016
https://www.iab.org/wp-content/IAB-uploads/2016/03/OCF-Derived-Models-for-Interoperability-
Between-loT-Ecosystems_v2-examples.pdf

IETF RFC 4122, A Universally Unique IDentifier (UUID) URN Namespace, July 2005
https://www.rfc-editor.org/info/rfc4122

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

urposes of this document, the terms and definitions given in ISO/IEC, 30118-1

For the p
[ 30118-2, and ISO/IEC 30118-3 and the following apply.

ISO/IE(
ISO angl IEC maintain terminological databases for use in standardization at the following addresses:

— 1SO[Online browsing platform: available at https://www.iso.org/obp

— |EC|Electropedia: available at http://www.electropedia.org/

3.11
GATT-based profile
BLE profile using procedures and operating models provided by<GATT profile

3.2 Symbols and abbreviated terms

ATT Attribute protocol
GAP Generic Access Profile
GATT Generic Attribute profile

4 Document conventions‘and organization

4.1 Conventions

In this document a numberof terms, conditions, mechanisms, sequences, parameters, events, states
or similpr terms are printed with the first letter of each word in uppercase and the rest lowercase (e.g.
Network Architecture)-’Any lowercase uses of these words have the normal technical English meaning

In this document;vio be consistent with the IETF usages for RESTful operations, the RESTful operatior
words CRUDN; CREATE, RETRIVE, UPDATE, DELETE, and NOTIFY will have all letters capitalized
Any lowercase uses of these words have the normal technical English meaning.

4.2 Notation

In this document, features are described as required, recommended, allowed or DEPRECATED as
follows:

Required (or shall or mandatory).
These basic features shall be implemented to comply with the Mapping Specification. The phrases

"shall not", and "PROHIBITED" indicate behavior that is prohibited, i.e. that if performed means the
implementation is not in compliance.

2 © ISO/IEC 2021 - All rights reserved
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Recommended (or should).

These features add functionality supported by the Mapping Specification and should be
implemented. Recommended features take advantage of the capabilities the Mapping Specification,
usually without imposing major increase of complexity. Notice that for compliance testing, if a
recommended feature is implemented, it shall meet the specified requirements to be in compliance
with these guidelines. Some recommended features could become requirements in the future. The
phrase "should not" indicates behavior that is permitted but not recommended.

lowed (or allowed)
\ 7

These features are neither required nor recommended by the Mapping Specification, /byt if the
feature is implemented, it shall meet the specified requirements to be in compliance with these
guidelines.

Conditionally allowed (CA)

The definition or behaviour depends on a condition. If the specified condition is met, then the
definition or behaviour is allowed, otherwise it is not allowed.

Conditionally required (CR)
The definition or behaviour depends on a condition. If the\specified condition is met, then the
definition or behaviour is required. Otherwise the definition or behaviour is allowed as|default
unless specifically defined as not allowed.
DEPRECATED

Although these features are still described in:this document, they should not be implemented except
for backward compatibility. The occurrence of a deprecated feature during operation of an
implementation compliant with the current document has no effect on the implementation’s
operation and does not produce any erfor conditions. Backward compatibility may requir¢ that a
feature is implemented and functiens as specified but it shall never be used by implementations
compliant with this document.

Strings that are to be taken literally are enclosed in "double quotes”.

Vords that are emphasizedyare printed in italic.

b  Theory of operation

5.1 Interworking approach

[he interworking between the BLE defined services/characteristics model and OCF defined Regources
s modelled using the derived model syntax described in Derived Models for Interoperability etween
oT-Ecosystems.

5.2 Mapping syntax

Within the defined syntax for derived modelling used by this document there are two blocks that define
the actual Property-Property equivalence or mapping. These blocks are identified by the keywords
"x-to-ocf" and "x-from-ocf". Derived Models for Interoperability between loT Ecosystems does not
define a rigid syntax for these blocks; they are free form string arrays that contain pseudo-coded
mapping logic.

In this document, Python (version >= 3.0) syntax is used to describe translation rules.

The JSON skeleton shows typical translation block used in the derived models.

© ISO/IEC 2021 - All rights reserved 3
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"<BLE Service Name>" : ({

"type": "object",
"properties": {
"<a value field in BLE Characteristic value>" : ({
"x-ocf-conversion" : {
"x-ocf-alias": "<corresponding OCF Resource type>",
"x-to-ocf": [

] 4
"x-from-ocf": [
"N/AH

- <BU
"org

- <a\
of n

— <co
Ser

- “N/4

writ
tran

6 B

6.1 O

6.1.1 1

The ov
OCF S

“Deep franslation” between specific BLE Profile and OCF Device is specified in clause 9. Figure 1

shows

supports Asymmetric bridging. It exposes BLE GATT Servers to OCF Clients. Each Bridged BLE GATT,

Server

T

E Service Name>: this is fully qualified name of a BLE Service (e.g
.bluetooth.characteristic.blood pressure_measurement")

alue field in BLE Characteristic value>: a Characteristic value is byte stream which is composeg
ultiple value fields. “A value field in BLE Characteristic value” is a description for one of them

rresponding OCF Resource type>: an OCF Resource type whichds;eorresponding to this BLE
ice.

”:in BLE Bridging, most of the BLE devices are read only.>So there is no specific value to bg

en to the BLE devices from OCF Devices. Therefore;)nothing is described in “x-from-ocf
slation clause. “N/A” is used to describe this case.

LE translation
perational scenarios

htroduction
rall goal is to make Bridged.BLE GATT Servers appear to OCF Clients as if they were nativs
rvers in the local network-or-cloud environment.
bn overview of the/BLE Bridge Platform and its general topology. The BLE Bridging Functiorn

shall be represented as a Virtual OCF Server.

© ISO/IEC 2021 - All rights reserved
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Figure 1 — OCF-BLE Bridge Platform Companents

65.1.2 Use case for BLE bridging

DCF Client can communicate with OCF-BLE Bridge¢Rlatform through OCF Cloud.

Any connectivity that

Bridge Platform

Figure 2 — BLE Bridging use case in real life

6.2 Requirements specific to BLE bridging function

6.2.1 General
OCF-BLE Bridge Platform shall satisfy clause 5.2 General Requirements of ISO/IEC 30118-3.

A BLE Bridging Function supports asymmetric bridging. It exposes BLE GATT server to OCF
only. Therefore, it shall play a BLE GATT client role. (This is a requirement so that users can

OCF-BLE Bridge
Platform
Bridge
o T ]
' ! W), |
L\ [ m[r Virtual !
I Virtual 'S Lo Bridged
OCF OCF I > E Brld ed | BLE
Client [€ oo OCF 113 =i p¢ C?ATH A ¥IBLE|GATT
, Server | |0 Q! cli ! Sdrver
| TR lent I
| | Q : |
I______I L __ |

Figure 2 shows a use case for an OCF Client and BLE GATYT Server. An OCF Client on a smaftphone
eads a BLE thermometer device through an OCF-BLE~Bridge Platform. Any connectivity that OCF
supports is used for communications between the OCFE Client and the OCF-BLE Bridge Platfofm. The

OCF supports BLE >= 4.0
h," ~(.:.Ioud \:),* 48 ea
0 C:;\EI:ED_I-\J;E_C;I\/ITY < >
< >
OCF devices OCF o BLE BLE devices
(client) < (server)

Clients
expect

that a certified OCF Bridge Platform will be able to talk to any BLE GATT server device, without the

user having to buy some other device.).

© ISO/IEC 2021 - All rights reserved
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6.2.2 Requirements specific to BLE

The version of Bluetooth SIG core specification that this document refers to is 4.0 or higher (see
Bluetooth Core Specification 4.0). Bluetooth BR/EDR is not included in the scope of this document.

6.2.3 Exposing BLE GATT servers to OCF clients

6.2.3.1

transla

The reimrements in this clause apply when using algorithmic translation, and by default apply to c(i_id/&p

Basic franslation rule between BLE Service/Characteristic model and OCF Resourcq\bsc)del iS
described in Table 1.

General

ion unless the relevant requirements for such deep translation specifies otherwise.

N

Table 1 — Translation rule between BLE and OCF data model Q\

From BLE mapping To OCF Q/&) mapping
count \\ count
GATT-based profile n OCF Device C)\') 1
Servige 1 OCF Resource 5\\ n
< O
N
Characteristic 1 OCF Resoun}:@operty n
Characteristic Descriptor 1 OCF Notian‘ﬁ’on on/off option 1

One or|more BLE GATT-based profiles should beﬁ@n\’)ped to one Virtual OCF Server (e.g. Health
Thermdmeter profile (HTP) is mapped to Body T

BLE Sdrvice should be mapped to one or more
mapped to
("oic.r.nody.location.temperature")). Ea%éparacteristic of BLE Service should be mapped to one o

more P
default

illustratjon of this rule.

ometer Device ("oic.d.body.thermometer")). A
F Resources (e.g. Health Thermometer Service is
Temperature ("oic.r.body.temperature”) and Body Location for temperature
operties of OCF Resource (if th
value should be used). Table

no BLE Characteristic corresponding to an OCF Property
is a translation example of this rule. Figure 3 provides ar

GATT-base OCF

Resource

Characteristic

Characteristic

Characteristic

Characteristic

Characteristic

Characteristic

Property
Property

Resource

Pranartu
—ranariy

Property

Resource

Property

Property

Figure 3 — Translation mapping rule illustration
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Table 2 — BLE to OCF translation example (Blood Pressure Device)

BLE OCF
BLE Profile > Blood Pressure Profile (BLP) Blood Pressure Monitor Device
OCF Device . )
("oic.d.bloodpressuremonitor")
BLE Service 2> Blood Pressure Measurement Service Blood Pressure
OCF Resource
("org.bluetooth.service.blood_pressure") ("oic.r.blood.pressure")
Pulsa RPatg
("oic.r.pulserate")
Device Information Service Device ("oic.wk.d!")
("org.bluetooth.service.device_information") Platform ("oic,wkip")
BLE Blood Pressure Measurement "oic.r.blood:pressure.systplic"
Characteristic > - . . .
OCE Resource ("org.bluetooth.characteristic.blood_pressure_measurement") | "oic.r.bleod.pressure.diasfolic"
Property "oic.h.blood.pressure.map|
“eic.r.blood.pressure.unitg"
"oic.r.pulserate.pulserate’

Figure 4 shows an example for 1:N mapping between BLE Characteristic and OCF Properties| In this
case, multiple fields in “Blood Pressure Measurement Service” are mapped into the Properties|of OCF
Resources ("oic.r.pulserate”, "oic.r.blood.pressure").

~
Blood Pressure Blood Pressure Blood Pressure
Measurement Measurement Measurement Flags
Measurement Status User ID Pulse Rate Time Stap Compound Value - C
N ompound Value - Compound Value -
Pressure 4

oic.r.pulserate

oiC.T.btood pressure

Figure 4 — An example for 1:N mapping between BLE Characteristic and OCF Properties

6.2.3.2 Translation for well-defined set

6.2.3.2.1 General

If a BLE Profile is in a well-defined set, translation should be done as follows. Table 3 is the list of BLE
GATT-based Profiles which have corresponding OCF Resources as of now.

© ISO/IEC 2021 - All rights reserved
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Table 3 - BLE GATT-based Profile — OCF Resource mapping

BLE OCF Resource
gAT'I;’- BLE Service Atomic OCF Device Type
ase Measurement Resource Type
Profile Resource Type
Blood Pressure "oic.r. "oic.r.blood.pressure"
Servi bloodpressure
Blood ervice monitor-am" "oic.r.pulserate"
Pressure "oic.d.bloodpressuremonitor”
Profile Device oiC.wRd
Information — "
Service oic.wk.p
"oic.r.glucose"
"oic.r.glucose.carb"
"oic.r.glucose.exercise"
"oic.r.glucose.hbalc"
" "oic.r.glucose.health”
Glucose oic.r.glucosem
Service eter-am" "oic.r.glucose.meal"
Glucgse "oic.d.al ter"
Profile "oic.r.glucose.medicatio oic.d.ggRdemeter
"
"oic.r.glucose.sampleloc
ation"
"oic.r.glucose.tester"
Device "oic.wk.d"
Information — -
Service oic.wk.p
Health ) "oic.r.temperature"”
Thermometer "oic.r.bodyther - i
Health Service mometer-am" 0|c.r.b?dy.|ocat|on.temp
Therpnome eratyre "oic.d.bodythermometer”
ter Pfofile Device "oiciwk.d"
Information N -
Service oic.wk.p
"oic.r.weight"
"oic.r.omi"
"oic.r.height"
Welght Scale 01c:'r.bodysca|e "oic.r.body fat"
Weight Service ‘am :
Scale "oic.r.body.water" "oic.d.bodyscale"
Profile "oic.r.body.sIm"
"oic.r.body.ffm"
Device "oic.wk.d"
Infermation — -
Seénvice oic.wk.p
6.2.3.2]2 URI for virtual OCF resource

This clause describes how the URI for a Virtual OCF Resource is derived.

Case 1: a BLE Service is mapped to an OCF Resource:

— /<BLE Service name without prefix “org.bluetooth.service”, (e.g. BLE Service “Fitness Machine

(org.bluetooth.service.fitness_machine)”: /fitness_machine)
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Case 2: a BLE Service is mapped to multiple OCF Resources. If corresponding multipl

e OCF

Resources are grouped by Collection (or Atomic Measurement Collection), URI should be as follows:

— URI for Collection Resource: /<BLE Service name without prefix "org.bluetooth.service"> (e

.g. BLE

Service "Health Thermometer (org.bluetooth. service.health_thermometer)": /health_thermometer)

URI for each OCF Resource link: /<OCF Resource Type value of corresponding linked Resource

without prefix "oic.r"> (e.g. /temperature for "oic.r.temperature”, /body.location.temperature for

"oic.r.body.location.temperature")

Resource Type value of corresponding Resource without prefix "oic.r">

[able 4 provides an example applying the rules defined in this clause.

Table 4 — URI mapping example

BLE OCF

URI Health Thermometer Service /health\thermometer

R . . | (for/Atomic Collection Resource)
("org.bluetooth.service.health_thermometer")

/témperature
(for "oic.r.temperature")

/body.location.temperature
(for "oic.r.body.location.temperature")

5.2.3.2.3 Common properties of resource type

Resource Type (“rt”, Mandatory): value of “rt” in corresponding OCF Resource spec
SO/IEC 30118-4.

nterface (“if’, Mandatory): value-of\“if” in corresponding OCF Resource specified in ISO/IEC 3

5.2.3.2.4 Platform resource (“rt” of "oic.wk.p")

Platform ID (“pi”, Mapndatory): since BLE device does not provide a mandatory unique “name
jenerated UUID described in IETF RFC 4122 clause 4.4 should be used for Platform ID.
Manufacturet/~Name (“mnmn”, Mandatory): if Device Information Service is imple

manufacturer_name_string” Characteristic should be used, or “<device_name> by unknown”
e used as default value (<device_name> is a Characteristic of GAP).

f corresponding multiple OCF Resources are not grouped by Collection, URI should be as_follpws:

- URI for each OCF Resource: /<BLE Service name without prefix "org.bluetooth service"y/<OCF

fied in

D118-4.

[ (or id)

which can be used/to-generate name-based UUID described in IETF RFC 4122 clause 4.3, rapdomly-

mented
should

5/2:3.2.5 Device resource (“rt” of "oic.wk.d")

Spec Version (“icv”, Mandatory): Spec version of ISO/IEC 30118-1 that the Bridging Function

implements should be used.

Device UUID (“di”, Mandatory): as specified in ISO/IEC 30118-2, the value of the “di” Property

of OCF

Devices (including Virtual OCF Devices) shall be established as part of On-boarding of that Virtual

OCF Device.

Data Model Version (“dmv”, Mandatory): spec version of the vertical specification this device data

model is implemented to should be used. Syntax is “<vertical>.major.minor”.
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Protocol Independent ID (“piid”, Mandatory): randomly-generated UUID described in IETF RFC 4122
clause 4.4 should be used for "piid".

6.2.3.3 Exposing a BLE GATT server as a virtual OCF server

Table 5 shows how OCF Device Properties as specified in ISO/IEC 30118-1, should be derived,

typically

from

fields

specified in

BLE

Device

Information

Service

(Spec

Type:

"org.bluetooth.service.device_information", Service ID: 0x180A) and Generic Access Service (Spec
Type: "org.bluetooth.service.generic_access", Service ID: 0x1800).

Table 5 — "oic.wk.d" Resource Type definition

To O
Prop

title

CF
brty

OCF
Propert
y name

OCF Description

OCF
Mandatory
?

From BLE
Device
Service
Characteristi
c value

BLE
Description

BLE
Mandatory
?

(Devics
Name

Human friendly name
For example, “Bob’s
Thermostat”

Device Name
(Generic
Access)

Spec
Version

Spec version of
ISO/IEC 30118-1 this
Device is implemented
to, The syntax is
"core.major.minor”]

(none)

Bridging
Function
should return
its own value

Device

UUID

g

Unique identifier for
Device. This value shall
be as defined in
ISO/IEC 30118-2 for
Device UUID.

(none)

Use as defined
in
ISO/IEC 30118
-2

Protocd
Indepe
ID

dent

"piid"

Unique identifier for OCF
Device (UUID).

Randomly-generated
UUID described in
IETF RFC 4122 clause
4.4 should be used for
piid

(none)

(none)

Data M
Version

bdel

"dmv

Spec version(s) of the
vertical 'specifications
this (Device data model is
implemented to. The
syntax is a comma
separated list of
"<vertical>.major.minor”]
. <vertical> is the name
of the vertical (e.g. sh
for Smart Home)

(none)

(none)

Localiz
Descrip

bd
tions

g

Detailed description of

the Device, in one or
This

(none)

(none)

moralanausaaoc
ore—tanguages:
Property is an array of
objects where each
object has a "language”
field and a "value" field
containing the Device
description in the
indicated language.

10
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manufacturer.

Information)

represents the
model number
that is
assigned by
the Device
vendor.

To OCF OCF OCF Description OCF From BLE BLE BLE
Property Propert Mandatory Device Description Mandatory
title y hame ? Service ?
Characteristi
c value
Software "sv" Version of the Device N Software This N
Version software. Revision characteristic
String (Device represents the
Information) software
revision for the
software within
the Device.
Manufacturer | "dmn" Name of manufacturer of | N Manufacturer This N
Name the Device, in one or Name String characteristic
more languages. This (Device represents the
Property is an array of Information) name of thé
objects where each manufacturer
object has a "language” of the Bevice.
field and a "value" field
containing the
manufacturer name in
the indicated language.
Model "dmno" Model number as N Model Number™ | This N
Number designated by String (Device | characteristic

[able 6 shows how platform Properties, as-specified in ISO/IEC 30118-1, are derived, typica
ields specified in BLE Device Information Service and Generic Access Service.

Table-6:~"oic.wk.p" Resource Type definition

Regarding configuration resource ("oic.wk.con"), ifd’s not created on the Virtual OCF Server since that
{(nformation/interaction is not supported on BLE side.

|ly from

To OCF
Property title

OCF
Property
name

OCF
Description

Mandatory?

OCF

From BLE Device

Service

Characteristic value

BLE
Description

BLE

Mandatory?

Platform ID

Unique Y
identifier for the
physical
platform
(UIUID); this
shall be a UUID
in accordance
with

IETF RFC 4122.
Itis
recommended

(none)

(none)

that the UUID
be created
using the
random
generation
scheme
(version 4
UUID) specific
in the RFC.

© ISO/IEC 2021 - All rights reserved
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to support
information
from
manufacturer

To OCF OCF OCF OCF From BLE Device BLE BLE

Property title Property Description Mandatory? Service Description Mandatory?

name Characteristic value

Manufacturer "mnmn" Name of Y Manufacturer Name This N

Name manufacturer String (Device characteristic
(not to exceed Information). if Device | represents the
16 characters) Information Service is name of the

not implemented manufacturer
“<device_name> by of the Device.
unknown” should be

used as default value

(<device_name> is a

Characteristic of GAP)

Manufafturer "mnm|" URL to N (none) (none)

Details [Link manufacturer

(URL) (not to exceed
32 characters)

Model "mnmo" Model number N Model Number String This N

Numbe as designated (Device Information) characteristic
by manufacturer represents)the

model number
that s
assigned by
the Device
vendor.

Date of "mndt" Manufacturing N (none) (none)

Manufagture date of Device

Platform "mnpv" Version of N Software Revision This N

Version platform — String (Bevice characteristic
string (defined Informatien) represents the
by software
manufacturer) revision for the

software within
the Device.

OS Vergion "mnos" Version of N (none) BLE device
platform usually has no
resident OS — 0S.
string (defined
by
manufacturer)

Hardwalre "mnhw" Version of N Hardware Revision This N

Version platform String (Device characteristic
hardwate Information) represents the

hardware
revision for the
hardware
within the
Device.
Firmwafe "mnfv Version of N Firmware Revision This N
version Device firmware String (Device characteristic
Information) represents the
firmware
revision for the
firmware within
the Device.
Support URL "mnsl|" URL that points | N (none) (none)

12
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To OCF OCF OCF OCF From BLE Device BLE BLE
Property title Property Description Mandatory? Service Description Mandatory?
name Characteristic value
System Time "st" Reference time N (none) (none)
for the Device
Vendor ID "vid" Vendor defined N Manufacturer Name This N
string for the String (Device characteristic
platform. The Information) represents the
string is name of the
freeform and up manufacturer
10 e vendor or the pevice.
on what text to
populate it.

oic.wk.con.p" should not be created on the Virtual OCF Server.

Table 7 — "oic.wk.con.p™ Resource Type definition

[able 7 shows how configurable OCF Platform Properties, as specified in Table 16.in ISO/IEC 30118-1,
should be derived as follows, if a BLE device does not implement Device" Information $ervice,

To OCF OCF OCF OCF From BLE Device BLE BLE
Property title Property Description Mandatory? Service Description Mandatory?
name Characteristic
value
Platform "mnpn" Platform N Manufacturer This
Names Identifier Name String characteristic
(Device represents the
Information) name of the
manufacturer of
the Device.

oic.wk.mnt" Properties "Factory_Reset" and "Reboot", so mapping for "oic.wk.mnt" is omitted

5.2.3.4 On-the-fly translation

ranslate it (on-the-fly-translation is not supported).

5.2.3.5 Protocol'translation between BLE and OCF
Adopted _Bluetooth  Profiles, Services, Protocols and Transports describes not

SATT-based data exchanges takes place. The GATT features are used when we transla
CRUDN into BLE protocol and vice versa.

No BLE Service equivalence exist forfactory reset or restart, so there is no Characteridtics for

f a BLE Profile is not inTable 3 (not belong to a well-defined set), a BLE Bridging Function dpes not

only

Service/Characteristic data model but also Features how to manipulate it. GATT Features deflne how
e OCF

Table 8 shows translation rule between BLE GATT Feature and OCF CRUDN. When a BLE Bridging
Function receives CREATE/DELETE request from OCF Client, it shall return corresponding error (i.e.
4.xx or 5.xx) because there are no corresponding Features for them. If a BLE Bridging Function
receives RETRIEVE/UPDATE request from OCF Client, it shall translate it into Characteristic Value
Read/Characteristic Value Write respectively. NOTIFY request from OCF Client shall be translated into
Characteristic Descriptor Value Write, and Characteristic Value Notification/Indication from BLE GATT

Server shall be translated into NOTIFICATION response.

© ISO/IEC 2021 - All rights reserved
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Table 8 — Protocol translation

rule between BLE and OCF

BLE GATT Feature OCF CRUDN
N/A (Not Supported) CREATE
Characteristic Value Read RETRIEVE
Characteristic Value Write UPDATE
N/A (Not Supported) DELETE

$o it \al

ImY HN 3 AV. VPSS
Charaqgtefistie-BeserptorataeArHe

MNOTILE\L 4
N TFeGUeSt

Charagdteristic Value Notification/Indication

NOTIFICATION response

6.2.3.6| lllustrative OCF to BLE translation flows
6.2.3.6)1 Initialization
Figure pshows the initial pairing procedure.

Man-OCF BLE GATT Server ac

QCF

F-BLE Bridge

Client

) |

Pairing Procedure

6.2.3.6J2 Resource discovery

Figure § shows the resource discovery procedure.

Create “Virtual OCF Server”

Figure 5 — Initialization

Mon-CQ&F) BLE GATT Server

OCF-BLE Bridge

~_ \

|

QCF Client

Resource Discovery Request

Retrieve “Virtual OCF Servers”

Figure 6 — Resource Discovery

14
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6.2.3.6.3 Create resource

Figure 7 illustrates Resource creation.

ISO/IEC 30118-14:2021(E)

Mon-OCF BLE GATT Server

QOCF-BLE Bridge

CREATE Request

DCF Client

i
e

5.2.3.6.4 Retrieve resource

Figure 8 illustrates Resource RETRIEVAL.

Figure 7 — Create Resource

Mon-OCF BLE GATT Server

QOCF-BLE Bridge }

Characteristics.\alue Read

|
' “RETRIEVE Request
g

| EREATE Respaonse (40x or 50x%) }:

QCF Client

a

5.2.3.6.5 Update'resource

Figure 9 illustrates Resource UPDATE.

eturn Characteristic Value

| Return RETRIEVE Response

Figure 8 — Retrieve Resource

Retrieve "irtual OCF Servers”

© ISO/IEC 2021 - All rights reserved
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Mon-QCF BLE GATT Server

Characteristics Walue Write

OCF-BLE Bridge

)
[

QCF Client

LIFDATE Request !

"Retrieve "“Virtual OCF Servers”

A

6.2.3.6/6 Delete resource

Figure

6.2.3.6

Figure

16

eturn Characteristic Value Write Result

Figure 9 — Update Resource

10 illustrates Resource DELETE. Note that this only applies to Resources that were created.

Mon-OCF BLE GATT Server

OCF-BLE Bridge

N\

1
I DERETE Request
[

QCF Client

Figure 10 — Delete Resource

7 Set notification & send ‘notification

11 illustrates the establishment and sending of a notification.

(DELETE Respanse (40x or50x) |

© ISO/IEC 2021 - All rights reserved


https://standardsiso.com/api/?name=3330f7d3e632a8ca3ddbc7ce94dd55c5

ISO/IEC 30118-14:2021(E)

Mon-OCF BLE GATT Server OCF-BLE Bridge OCF Client

' RETRIEVE Request with "Ohserve” !

[
.y
]

"Retrieve “Virtual OCF Servers”

Characteristics Descriptor Walue Write

| Retum Characteristic Valus Write .R.E.S.H'.t....,,f
:L..Re.t.u.':n. RETRIEVE Response - |/ -
loo | : :
! Characteristic Value is updated i E
E..F?h?'.':%'.???'ji?.tiﬁ.‘ﬁf’?'ﬁ*?..N.D.?!f'Ffié!ti?.f?f’!ﬂ.f.*i!??ﬁ.ﬂﬂ..
| | Retum RETRIEVE Response |
: :

Figure 11 — Set Notification and send Notification

5.2.3.7 Error handling

f a BLE operation fails, the Bridging Function\sénds an appropriate OCF error response to t
Client. it constructs an appropriate OCF ertor message (e.g., diagnostic payload if using CoA
he BLE error name and error code (if any); using the form "<error name>: <error message>",

Kerror name> taken from the ATT error'code field and the <error message> taken from the AT
hame, and the error code for the OCkF-network set to an appropriate value.

s Device type mapping

¥.1 Introduction

[his clause contains the mappings to OCF Device Types.

7.2 BLE'Profile to OCF device types

[able-9\captures the equivalency mapping between BLE Profile and OCF defined Device Typ
minimum Resource sets for each OCF Device is provided in ISO/IEC 30118-5.

ne OCF
P) from
vith the
[T error

es. The

© ISO/IEC 2021 - All rights reserved
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Table 9 — BLE Profile to OCF Device Type Mapping

BLE GATT-
based Profile

OCF Device Type

Blood
Pressure
Profile

"oic.d.bloodpressuremonitor"”

Glucose
Profile

"oic.d.glucosemeter"

Introduction

Health
Thermometer
Profile

"oic.d.bodythermometer"

Weight Scale
Profile

"oic.d.bodyscale"

LE services to OCF resources

LE profile to resource equivalence

use lists the complete set of applicable BLE Profiles and provides\the equivalent OCF Resourcs
to which the BLE Profiles map.

0 captures the equivalency mapping between BLE Services and OCF defined Resource Types
D/IEC 30118-4). Detailed Property by Property mappings are provided in clause 9.

Table 10 — BLE Services to:QCF Resource Type Mapping

8 B
8.1

This cld
Type(s
8.2 B
Table 1
(see IS
18

BLE Service OCF Resource
Atomic Measurement Resource Type
Resource Type

Blood "oiGur. "oic.r.blood.pressure"

Pressure bloodpressuremonitor- T -

Service am" oic.r.pulserate

Device "oic.wk.d"

Information . .

Servjce oic.wk.p

Glucpse "oic.r.glucosemeter-am" | "oic.r.glucose"

Service — -
oic.r.glucose.carb
"oic.r.glucose.exercise"
"oic.r.glucose.hbalc"
"oic.r.glucose.health”
"oic.r.glucose.meal"
"oic.r.glucose.medication”
"oic.r.glucose.samplelocation”
"oic.r.glucose.tester"

Device "oic.wk.d"

Information T -

Service oic.wk.p
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BLE Service OCF Resource
Atomic Measurement Resource Type
Resource Type
Health "oic.r.bodythermometer- | "oic.r.temperature”
Thermometer | am" ) .
Service "oic.r.body.location.temperature"
Device "oic.wk.d"
Information T -
Service oic.wk.p
Weight Scale | "oic.r.bodyscale-am" "oic.r.weight"
Service . .
"oic.r.omi"
"oic.r.height"

"oic.r.body.fat"

"oic.r.body.water

"oic.r.body.sim"

"oic.r.body.ffm"

Device "oic.wk.d"
Information T -
Service oic.wk.p

D Detailed mappings

D.1 Introduction
[his clause provides an APl and mapping sdescription that aligns with the Derived M

syntax described in Derived Models for\ Interoperability between I[oT Ecosystems
services/characteristics and Resources thatare within scope.

D.2 Blood pressure mapping

D.2.1 Derived model

[he derived model: "org.bluetooth.characteristic.blood_pressure_measurement".

D.2.2 Property definition

[able 11 provides the detailed per Property mapping
org.bluetooth-characteristic.blood_pressure_measurement".

for

© ISO/IEC 2021 - All rights reserved
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Table 11 — The Property mapping for
"org.bluetooth.characteristic.blood_pressure_measurement”

BLE Property name OCF Resource

To OCF

From
OCF

blood_pressure_measurement[le | oic.r.blood.press
ngth - 3 : length - 1] ure

def ieee11073_Sfloat_2_Float(sfloat_value):# reserved
value for Infinity or NaN (Not a
Number)reserved_float_values = {Ox07FE:math.inf, #
+INFINITYOx07FF:math.nan, # NaN (Not a
Number)0x0800:math.nan, # NRes (Not at this

N/A

Resolution)0x0801:math.nan, # Reserved for
future0x0802:-math.inf # -INFINITY}mantissa =
sfloat_value & OxOFFFexponent = sfloat_value >> 12if
(exponent >= 0x0008):exponent = -((0x000F + 1) -
exponent)output = O0if (mantissa >= 0x07FE and
mantissa <= 0x0802):output =
reserved_float_values[mantissalelse:if (mantissa ==
0x0800):mantissa = -((OXOFFF + 1) -
mantissa)magnitude = pow(10.0, exponent)output =
(mantissa * magnitude)return outputlength
len(blood_pressure_measurement)flags=
blood_pressure_measurement[length <
1]oic.r.blood.pressure.systolic =
ieee11073_Sfloat_2_Float(blood /pressure_measuremen
t[length - 3 : length - 1])oic.r.blgod-pressure.units =
"mmHg" if (flags & 0x01) else “"kPa"

blood_gressure_measurement[le | oic.r.blood.press
ngth - § : length - 3] ure

def ieee11073_Sfloat_2, Fleat(sfloat_value):# reserved
value for Infinity or NaN\{(Not a
Number)reserved_fleat /values = {Ox07FE:math.inf, #
+INFINITYOx07FF:math.nan, # NaN (Not a
Number)0x0800:math.nan, # NRes (Not at this
Resolution)0x0801:math.nan, # Reserved for
future0x0802;-math.inf # -INFINITY}mantissa =
sfloat_vallue & OxOFFFexponent = sfloat_value >> 12if
(exponent™>= 0x0008):exponent = -((0x000F + 1) -
expofent)output = Oif (mantissa >= 0x07FE and
mantissa <= 0x0802):output =
reserved_float_values[mantissalelse:if (mantissa >=
0x0800):mantissa = -((0OXOFFF + 1) -
mantissa)magnitude = pow(10.0, exponent)output =
(mantissa * magnitude)return outputlength =
len(blood_pressure_measurement)oic.r.blood.pressure.d
iastolic =
ieee11073_Sfloat_2_Float(blood_pressure_measuremen
t[length - 5 : length - 3])

N/A

blood_gressure_measurement[le | Qig¢.r.blood.press
ngth - 7 : length - 5] ure

def ieee11073_Sfloat_2_Float(sfloat_value):# reserved
value for Infinity or NaN (Not a
Number)reserved_float_values = {0x07FE:math.inf, #
+INFINITYOx07FF:math.nan, # NaN (Not a
Number)0x0800:math.nan, # NRes (Not at this
Resolution)0x0801:math.nan, # Reserved for
future0x0802:-math.inf # -INFINITY}mantissa =
sfloat_value & OxOFFFexponent = sfloat_value >> 12if
(exponent >= 0x0008):exponent = -((0x000F + 1) -
exponent)output = 0if (mantissa >= 0x07FE and
mantissa <= 0x0802):output =
reserved_float_values[mantissalelse:if (mantissa >=

N/A

0x0800):-mantissa=-({OxOFEE + 1)

mantissa)magnitude = pow(10.0, exponent)output =
(mantissa * magnitude)return outputlength =
len(blood_pressure_measurement)oic.r.blood.pressure.
map =
ieee11073_Sfloat_2_Float(blood_pressure_measuremen
tllength - 7 : length - 5])

20
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BLE Property name OCF Resource To OCF From
OCF
blood_pressure_measurement[le | oic.r.pulserate def ieee11073_Sfloat_2_Float(sfloat_value):# reserved N/A
ngth - 7 - timestamp_len - 2 : value for Infinity or NaN (Not a
length - 7 - timestamp_len] Number)reserved_float_values = {0x07FE:math.inf, #

+INFINITYOx07FF:math.nan, # NaN (Not a
Number)0x0800:math.nan, # NRes (Not at this
Resolution)0x0801:math.nan, # Reserved for
future0x0802:-math.inf # -INFINITY}mantissa =
sfloat_value & OxOFFFexponent = sfloat_value >> 12if
(exponent >= 0x0008):exponent = -((0x000F + 1) -
exponent)output = Oif (mantissa >= 0x07FE and
mantissa <= 0x0802):output =
reserved_float_values[mantissalelse:if (mantissa >=
0x0800):mantissa = -((OXOFFF + 1) -
mantissa)magnitude = pow(10.0, exponent)output =
(mantissa * magnitude)return outputlength =
len(blood_pressure_measurement)flags =
blood_pressure_measurement[length - 1}timestamp_len
=7 if (flags & 0x02) else Ooic.r.pulserate.pulserate =
ieee11073_Sfloat_2_Float(blood_pressure_measuremen
t[length - 7 - timestamp_len - 2/~length - 7 -
timestamp_len])

[able 12 provides the details of the Properties that are paft of
org.bluetooth.characteristic.blood_pressure_measurement".

Table 12 — The Properties of "org.bluetooth.characteristic.blood_pressure_measurement"

BLE Property name Type Required Description

blood_pressure_measurement[length yes Blood Pressure

- 3 :length - 1] Measurement Comppound
Value - Systolic

blood_pressure_measurement[length yes Blood Pressure

- 5:length - 3] Measurement Comppound
Value - Diastolic

blood_pressure_measurement[length no Blood Pressure

-7 :length - 5] Measurement Compound
Value - Mean Artefrial
Pressure

blood_pressure_measureméniftfength no Pulse Rate

- 7 - timestamp_len - 2 ;length - 7 -
timestamp_len]

D.2.3 Derived'model definition

w3d": "http://openinterconnect.org/bleocfmapping/schemas/org.bluetooth.profile.BLP.json#,
"Sschema": "http://json-schema.org/draft-04/schema#",
"description" : "Copyright (c) 2018 Open Connectivity Foundation, Inc. All rights reservg¢d.",
"title": "Blood Pressure",
Tdefinitions": {
"byte": {
"type": "integer",
"minimum": O,
"maximum": 255
}l
"byteArray": {

"type": "array",
"items": { "Sref": "#/definitions/byte" },
"minItems": 1,
"uniqueltems": false

}!

"org.bluetooth.characteristic.blood pressure measurement" : {
"type" : "object",
"properties": {
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"blood pressure measurement[length - 3 : length - 1]": {
"Sref": "#/definitions/byteArray",
"description": "Blood Pressure Measurement Compound Value -
Systolic",
"x-ocf-conversion": {
"x-ocf-alias": "oic.r.blood.pressure",
"x-to-ocf": [

"def ieeell073_Sfloat 2 Float(sfloat value):",
"# reserved value for Infinity or NaN
(Not a Number)",

"reserved float values = {",
"0x07FE:math.inf, # +INFINITY",
LGPt e e ot N

"0x0800:math.nan, # NRes (Not at this
Resolution)",
"0x0801:math.nan, # Reserved for future",
"0x0802:-math.inf # -INFINITY",
nyn,
"mantissa = sfloat value & OxOFFEY,
"exponent = sfloat value >> 12"}
"if (exponent >= 0x0008):",
"exponent = - ((0x000F + 1)y - exponent)",
"output = 0",
"if (mantissa >= 0x07FE (and mantissa <=

0x0802) {",
"output =
reserveqd float values[mantissal",
"else:",
"if (manti&sa“>= 0x0800):",
"mantigsa = - ((0xOFFF + 1) -

mantissqd)",
"magAittude = pow(10.0, exponent)",
"odbtput = (mantissa * magnitude)",
"retubn output",
"length«=)len (blood pressure measurement)",
"flags = blood pressure measurement[length - 1]",
"oien¥.blood.pressure.systolic =
ieeell0’|3 Sfloat 2 Float (blood pressure measurement[length - 3 : length - 1])",
"oic.r.blood.pressure.units = \"mmHg\" if
(flags 0x01) else \"kPa\""
]I

'¥=from-ocf": [

"N/A"
1
}
} 4
"blood, pressure measurement[length - 5 : length - 3]": {
"Sref": "#/definitions/byteArray",
"description": "Blood Pressure Measurement Compound Value -
Diastolic",
"x-ocf-conversion": {
"x-ocf-alias": "oic.r.blood.pressure",
"x-to-ocf": [

"def ieeell073_Sfloat 2 Float(sfloat value):",
"# reserved value for Infinity or NaN

(Not a Number)",

"reserved float values = {",
"Ox07FE:math.inf, # +INFINITY",
"0x07FF:math.nan, # NaN (Not a Number)",
"0x0800:math.nan, # NRes (Not at this

Resolution) "™,

"0x0801:math.nan, # Reserved for future",
"0x0802:-math.inf # -INFINITY",

myn,

"mantissa = sfloat value & OxOFFF",

"exponent = sfloat value >> 12",

"if (exponent >= 0x0008):",

"exponent = - ((0x000F + 1) - exponent)",
"output = 0",
"if (mantissa >= 0x07FE and mantissa <=
0x0802) :",
"output =
reserved float values[mantissal",
"else:",
"if (mantissa >= 0x0800):",
"mantissa = - ((OxOFFF + 1) -

mantissa)",
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"magnitude = pow(10.0, exponent)",
"output = (mantissa * magnitude)",
"return output",

"length = len(blood pressure measurement)",

"oic.r.blood.pressure.diastolic =
ieeell073 Sfloat 2 Float (blood pressure measurement[length - 5 : length - 3])"
]I

"x-from-ocf": [

llN/AII
]
}
by
“rood—pressure—meTsTuremeTt et F——terrotiT STt
"Sref": "#/definitions/byteArray",
"description": "Blood Pressure Measurement Compound Value
lean Arterial Pressure",
"x-ocf-conversion": {
"x-ocf-alias": "oic.r.blood.pressure",
"x-to-ocf": [

"def ieeell073_Sfloat_ 2 Floag (sfloat value
"# reserved value for ImfInity or NaN
Not a Number)",
"reserved float values = {",
"0x07FE:math (inf, # +INFINITY",
"Ox07FF:math%Znan, # NaN (Not a Numj
"0x0800:math-.nan, # NRes (Not at tH
esolution)",
"0x0801 jmath.nan, # Reserved for f
"0xQ802:-math.inf # -INFINITY",
"y
"mafitissa = sfloat value & OxOFFF",
"eéxponent = sfloat value >> 12",
Yif (exponent >= 0x0008):",
"exponent = - ((0x000F + 1) - expong
"output = 0",
"if (mantissa >= 0x07FE and mantissa <3

x0802) :",
"output =
Feserved float values[mantissal",
"else:",
"if (mantissa >= 0x0800):",
"mantissa = - ((0xOFFF + 1) -

hantissa)",
"magnitude = pow(10.0, exponent)",
"output = (mantissa * magnitude)",
"return output",
"length = len(blood pressure measurement)"
"oic.r.blood.pressure.map =
fecel1073 Sfloat 2 Float (blopd pressure measurement[length - 7 : length - 5])"
]I

"x—from-ocf": [

"N/A"
]
}
}I
"blood pressure measurement[length - 7 - timestamp len - 2 : lengf
- 7 - timestamp len]": {
"Sref": "#/definitions/byteArray",
"description": "Pulse Rate",
"x-ocf-conversion": {
"x-ocf-alias": "oic.r.pulserate",
"x-to-ocf": [

er) vv,
is

ture",

nt)",

"def ieeellO73 Sfloat 2 Float (sfloat value):

"# reserved value for Infinity or NaN
(Not a Number)",
"reserved float values = {",
"Ox07FE:math.inf, # +INFINITY",

"
’

"Ox07FF:math.nan, # NaN (Not a Number)",
"0x0800:math.nan, # NRes (Not at this

Resolution)",

"0x0801:math.nan, # Reserved for future",

"0x0802:-math.inf # -INFINITY",
nyn,
"mantissa = sfloat value & OxOFFF",
"exponent = sfloat value >> 12",
"if (exponent >= 0x0008):",

"exponent = - ((0x000F + 1) - exponent)",
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"output = 0",
"if (mantissa >= 0x07FE and mantissa <=

0x0802) :",
"output =
reserved float values[mantissal",
"else:",
"if (mantissa >= 0x0800):",
"mantissa = - ((0xOFFF + 1) -
mantissa)",
"magnitude = pow(10.0, exponent)",
"output = (mantissa * magnitude)",
"return output",
- Ju:j\_h = lcu\‘uluu\j_ch are_mea uLcuchu_/",

"flags = blood pressure measurement[length - 1]%,
"timestamp len = 7 if (flags & 0x02) else 0",
"oic.r.pulserate.pulserate =

ieeell0]3 Sfloat 2 Float (blood pressure measurement[length - 7 - timestamp len - 2 : length - 7 *-
timestanp len])"

:| 4
"x-from-ocf": [

"N/All
]
}
}
}

}
}I
"type": "object",
"allOf": [

{ "Sref": "#/definitions/byte" },

{ "Sref": "#/definitions/byteArray" },
{ "Sref": "#/definitions/org.bluetooth.characteristic.b}ood pressure measurement" }
]I
"required": [

"blood pressure measurement[length - 3 :"™length - 1]",

"blood pressure measurement[length - 5%% length - 31"

9.3 Glucose measurement mapping

9.3.1 Derived model
The detived model: "org.bluetooth.characteristic.glucose_measurement".

The detived model: "org.bldetooth.characteristic.glucose_measurement_context".

9.3.2 Rroperty definition

Table 13 provides the detailed per Property mapping fo
"org.bldetooth:characteristic.glucose_measurement”.
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Table 13 — The Property mapping for "org.bluetooth.characteristic.glucose_measurement”

BLE Property name OCF Resource To OCF From
OCF
glucose_measurement[leng | oic.r.glucose def ieee11073_Sfloat_2_Float(sfloat_value):# N/A
th - 2 - timeoffset_len - 10 : reserved value for Infinity or NaN (Not a
length - timeoffset_len - 10] Number)reserved_float_values = {0x07FE:math.inf, #
+INFINITYOx07FF:math.nan, # NaN (Not a
Number)0x0800:math.nan, # NRes (Not at this
Resolution)0x0801:math.nan, # Reserved for
IUlulBUXUOUL.-IlIdlII.iIII # =TINFTINTT Y]llldlll.ibbd =
sfloat_value & O0xOFFFexponent = sfloat_value >>
12if (exponent >= 0x0008):exponent = -((0x000F_ +
1) - exponent)output = Oif (mantissa >= 0x07FEand
mantissa <= 0x0802):output =
reserved_float_values[mantissalelse:if (mantissa >=
0x0800):mantissa = -((OXOFFF + 1) -
mantissa)magnitude = pow(10.0, expohent)output =
(mantissa * magnitude)return outputlength =
len(glucose_measurement)flags'=
glucose_measurement[length - 4]timeoffset_len = 2
if (flags & 0x01) else 0if (flags' & 0x02) == True:
glucose =
ieee11073_Sfloat_2_KFloat(glucose_measurement[le
ngth - 2 - timeoffset- len - 10 : length - timeoffset_len
- 10]) oic.r.glucose.glucose = (glucose * 1000) if
(flags & 0x04) else (glucose * 0.1 * 1000 * 1000)
oic.r.glucose.units = "mmol/L" if (flags & 0x04) else
"mg/dL"if (flags & 0x02) == False:
oic.r.glucese.glucose = 0 oic.r.glucose.units =
"mmol/K"
glucose_measurement[leng | oic.r.glucose.samplelocati length = len(glucose_measurement)flags = N/A
th - 1 -2 - timeoffset_len - on glucose_measurement[length - 1]timeoffset_len = 2
10] if (flags & 0x01) else 0if (flags & 0x02):
samplelocation = { 1:"finger", 2:"ast", 3:"earlobe",
4:"ctrlsolution" }
oic.r.glucose.samplelocation.samplelocation =
samplelocation[glucose_measurement[length - 1 - 2
- timeoffset_len - 10] & 0xf0]
[able 14 provides the details the Properties that are part of
org.bluetooth.characteristiciglucose_measurement".
Table 14 — The Properties of "org.bluetooth.characteristic.glucose_measurement’
BLE Property- hame Type Required Description
glucose_measurement[length yes Glucose Concentratipn
- 2 - timeoffsetlen - 10 :
length - timeoffset_len - 10]
glucose=measurement[length no Sample Location
- 1 -\2~ timeoffset_len - 10]
Table 15 provides the detailed per Property mapping for
"org.bluetooth.characteristic.glucose_measurement_context".
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Table 15 — The Property mapping for
"org.bluetooth.characteristic.glucose_measurement_context"

BLE Property name OCF Resource To OCF From
OCF
glucose_measurement_context[l | oic.r.glucose.carb def ieee11073_Sfloat_2_Float(sfloat_value):# reserved | N/A
ength - carb_len - extflags_len - value for Infinity or NaN (Not a
3 :length - 1 - extflags_len - 3] Number)reserved_float_values = {Ox07FE:math.inf, #

+INFINITYOx07FF:math.nan, # NaN (Not a
Number)0x0800:math.nan, # NRes (Not at this
Resolution)0x0801:math.nan, # Reserved for
future0x0802:-math.inf # -INFINITY}mantissa =
sfloat_value & OxOFFFexponent = sfloat_value >> 12if
(exponent >= 0x0008):exponent = -((0x000F + 1) -
exponent)output = 0if (mantissa >= 0x07FE and
mantissa <= 0x0802):output =
reserved_float_values[mantissalelse:if (mantissa-=>=
0x0800):mantissa = -((OXOFFF + 1) -
mantissa)magnitude = pow(10.0, exponent)output =
(mantissa * magnitude)return outputlength.=
len(glucose_measurement_context)flags =
glucose_measurement_context[length.-/1]extflags_len
=1 if (flags & 0x80) else Ocarb_len =/3 if (flags & 0x01)
else 0if (flags & 0x01): oic.r.glucose.carb.carb =
ieee11073_Sfloat_2_Float(glicose_measurement_cont
ext[length - carb_len - extflags”len - 3 : length - 1 -
extflags_len - 3]) * 1000

glucosg_measurement_context[l | oic.r.glucose.carb length = len(glucose.measurement_context)flags = N/A
ength -|1 - extflags_len - 3] glucose_measurement_context[length - 1]extflags_len
=1 if (flags & 0x80) else 0if (flags & 0x01): meal =
{ 1:"breakfasti;2:"lunch", 3:"dinner", 4:"snack",
5:"drink", 6supper", 7:"brunch" }
oic.r.glucose.carb.meal =
meal[glucose_measurement_context[length - 1 -
extflags” len - 3]]

glucosg_measurement_context[l | oic.r.glucose.exercis | length = len(glucose_measurement_context)flags = N/A
ength -|2 - health_len - e glucose_measurement_context[length - 1]extflags_len
meal_lgn - carb_len - =1 if (flags & 0x80) else Ocarb_len = 3 if (flags & 0x01)
extflagq_len - 3] else Omeal_len = 1 if (flags & 0x02) else Ohealth_len =

1 if (flags & 0x04) else 0if (flags & 0x08):
oic.r.glucose.exercise.exercise =
glucose_measurement_context[length - 2 - health_len -
meal_len - carb_len - extflags_len - 3]

glucosg_measurement_context[l | oic(r.glucose.hbailc def ieee11073_Sfloat_2_Float(sfloat_value):# reserved | N/A

ength -lhbalc_len - value for Infinity or NaN (Not a

medicafion_len - exercise_len - Number)reserved_float_values = {Ox07FE:math.inf, #
health_]en - meal_len - carb_len +INFINITYOx07FF:math.nan, # NaN (Not a

- extflags_len - 3 : length - Number)0x0800:math.nan, # NRes (Not at this
medicafion_len - exercise_len - Resolution)0x0801:math.nan, # Reserved for
health_]en - meal_len -.Carb_len future0x0802:-math.inf # -INFINITY}mantissa =

- extflags_len - 3] sfloat_value & OxOFFFexponent = sfloat_value >> 12if

(exponent >= 0x0008):exponent = -((0x000F + 1) -
exponent)output = 0if (mantissa >= 0x07FE and
mantissa <= 0x0802):output =
reserved_float_values[mantissalelse:if (mantissa >=
0x0800):mantissa = -((OXOFFF + 1) -
mantissa)magnitude = pow(10.0, exponent)output =
(mantissa * magnitude)return outputlength =
len(glucose_measurement_context)flags =
glucose_measurement_context[length - 1]extflags_len
=1 if (flags & 0x80) else Ocarb_len = 3 if (flags & 0x01)
else Omeal_len = 1 if (flags & 0x02) else Ohealth_len =
1 if (flags & 0x04) else Oexercise_len = 3 if (flags &
0x08) else Omedication_len = 3 if (flags & 0x10) else
Ohbalc_len = 2 if (flags & 0x40) else 0if (flags & 0x40):
oic.r.glucose.hbalc.hbalc =
ieee11073_Sfloat_2_Float(glucose_measurement_cont
ext[length - hba1c_len - medication_len - exercise_len
- health_len - meal_len - carb_len - extflags_len - 3 :
length - medication_len - exercise_len - health_len -
meal_len - carb_len - extflags_len - 3])
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BLE Property name

OCF Resource

To OCF

From
OCF

glucose_measurement_context[l
ength - health_len - meal_len -
carb_len - extflags_len - 3]

oic.r.glucose.health

length = len(glucose_measurement_context)flags =
glucose_measurement_context[length - 1]extflags_len
=1 if (flags & 0x80) else Ocarb_len = 3 if (flags & 0x01)
else Omeal_len = 1 if (flags & 0x02) else Ohealth_len =
1 if (flags & 0x04) else 0Oif (flags & 0x04): health =

{ 1:"minor", 2:"major", 3:"menses", 4:"stress",
5:"none"} oic.r.glucose.health.health =
health[glucose_measurement_context[length -

health len - meal len - carb len - extflags len - 3] &

0xf0] tester = { 1:"self", 2:"hcp", 3:"lab" }
oic.r.glucose.tester.tester =
tester[glucose_measurement_context[length -
health_len - meal_len - carb_len - extflags_len 1 3] &
0x0f]

N/A

glucose_measurement_context[l
ength - meal_len - carb_len -
extflags_len - 3]

oic.r.glucose.meal

length = len(glucose_measurement_context)flags =
glucose_measurement_context[length\- ‘¥]extflags_len
=1 if (flags & 0x80) else Ocarb_len'=3 if (flags & 0x01
else Omeal_len = 1 if (flags & 0x02))else 0if (flags &
0x02): meal = { 1:"preprandial"2:"postprandial”,
3:"fasting", 4:"casual", 5:"bedtime" }
oic.r.glucose.meal.meal =
meal[glucose_measurement_context[length - meal_len
- carb_len - extflags~len/- 3]]

N/A

glucose_measurement_context[l
ength - medication_len -
exercise_len - health_len -
meal_len - carb_len -
extflags_len - 3 : length - 1 -
exercise_len - health_len -
meal_len - carb_len -
extflags_len - 3]

oic.r.glucose.medica
tion

def ieee11073_Sfloat_2_Float(sfloat_value):# reserved
value for Infinity.or NaN (Not a
Number)resérved_float_values = {0x07FE:math.inf, #
+INFINITY0X07FF:math.nan, # NaN (Not a
Number)@x0800:math.nan, # NRes (Not at this
Resolution)0x0801:math.nan, # Reserved for
future0x0802:-math.inf # -INFINITY}mantissa =
sfloat_value & OxOFFFexponent = sfloat_value >> 12if
(exponent >= 0x0008):exponent = -((0x000F + 1) -
exponent)output = 0if (mantissa >= 0x07FE and
mantissa <= 0x0802):output =
reserved_float_values[mantissalelse:if (mantissa >=
0x0800):mantissa = -((0XOFFF + 1) -
mantissa)magnitude = pow(10.0, exponent)output =
(mantissa * magnitude)return outputlength =
len(glucose_measurement_context)flags =
glucose_measurement_context[length - 1]extflags_len
=1 if (flags & 0x80) else Ocarb_len = 3 if (flags & 0x01
else Omeal_len = 1 if (flags & 0x02) else Ohealth_len =
1 if (flags & 0x04) else Oexercise_len = 3 if (flags &
0x08) else Omedication_len = 3 if (flags & 0x10) else
Ohbalc_len = 2 if (flags & 0x40) else 0if (flags & 0x10)
medication =
ieee11073_Sfloat_2_Float(glucose_measurement_con
ext[length - medication_len - exercise_len - health_len
- meal_len - carb_len - extflags_len - 3 : length - 1 -
exercise_len - health_len - meal_len - carb_len -
extflags_len - 3]) oic.r.glucose.medication.medication
= medication * 1000 oic.r.glucose.medication.units =
"mL" if (flags & 0x20) else "mg"

N/A

glucose__measurement_context[l
ength - 1 - exercise_len -
health len - meal len - carb len

oic.r.glucose.medica
tion

length = len(glucose_measurement_context)flags =
glucose_measurement_context[length - 1]extflags_len
= 1 if (flags & 0x80) else Ocarb len = 3 if (flags & 0x01

- extflags_len - 3]

else Omeal_len = 1 if (flags & 0x02) else Ohealth_len =
1 if (flags & 0x04) else Oexercise_len = 3 if (flags &
0x08) else 0if (flags & 0x10): regimen =

{ 1:"rapidacting", 2:"shortacting",
3:"intermediateacting”, 4:"longacting”, 5:"premix" }
oic.r.glucose.medication.regimen =

regimen[ glucose_measurement_context[length - 1 -
exercise_len - health_len - meal_len - carb_len -
extflags_len - 3] ]

N/A

Table 16 provides

the details

of the Properties that are part

"org.bluetooth.characteristic.glucose_measurement_context".
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Table 16 — The Properties of
"org.bluetooth.characteristic.glucose_measurement_context"

BLE Property name Type Required Description

glucose_measurement_context[length no Carbohydrate
- carb_len - extflags_len - 3 : length -
1 - extflags_len - 3]

glucose_measurement_context[length no Carbohydrate ID
- 1 - extflags_len - 3]

glucosqg_measurement_context[length no Exercise Intensity
- 2 - heplth_len - meal_len - carb_len
- extflags_len - 3]

glucosqg_measurement_context[length no HbA1c
- hba1c] len - medication_len -
exercisg_len - health_len - meal_len -
carb_lep - extflags_len - 3 : length -
medication_len - exercise_len -
health_]en - meal_len - carb_len -
extflagq_len - 3]

glucosg_measurement_context[length no Health, Tester
- health len - meal_len - carb_len -
extflagq_len - 3]

glucosg_measurement_context[length no Meal

- meal_Jen - carb_len - extflags_len -

3]

glucosg_measurement_context[length no Medication

- medicption_len - exercise_len -
health_]en - meal_len - carb_len -
extflagq_len - 3 : length - 1 -
exercisg_len - health_len - meal_len -
carb_lep - extflags_len - 3]

glucosg_measurement_context[length no Medication ID
- 1 - exgrcise_len - health_len -

meal_lgn - carb_len - extflags_len -
3]

9.3.3 Derived model definition

"id": "http://openinterconnect.org/bleocfmapping/schemas/org.bluetooth.profile.GLP.json#",
"Sschema": "http://jdornyschema.org/draft-04/schema#",
"description" : "Cdpwright (c) 2018 Open Connectivity Foundation, Inc. All rights reserved.",
"title": "Glucosg",
"definitions":
"byte": {

"type" & integer",

"minimun": O,

"makximtm": 255

Yo
"byteArray": {

"type": "array",

“"itemg". [ "Syefm". "H/deofinitions/bute™ )

"minItems": 1,
"uniqueItems": false

"org.bluetooth.characteristic.glucose measurement": {

"type": "object",
"properties": {
"glucose_measurement [length - 2 - timeoffset len - 10 : length - timeoffset len -
101": |

"Sref": "#/definitions/byteArray",

"description": "Glucose Concentration",

"x-ocf-conversion": {
"x-ocf-alias": "oic.r.glucose",
"x-to-ocf": [

"def ieeell073 Sfloat 2 Float(sfloat value):",
"# reserved value for Infinity or NaN (Not a Number)",
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"reserved float values = {",
"0x07FE:math.inf, # +INFINITY",
"0x07FF:math.nan, # NaN (Not a Number)",
"0x0800:math.nan, # NRes (Not at this Resolution)",
"0x0801:math.nan, # Reserved for future",
"0x0802:-math.inf # -INFINITY",

"}"I

"mantissa = sfloat value & OxOFFEF",

"exponent = sfloat value >> 12",

"if (exponent >= 0x0008):",

"exponent = - ((0x000F + 1) - exponent)",
"output = 0",
Sttt TssT o O 0 PRt TS s ——— 0= 0802

"output = reserved float values[mantissal]",
"else:",

"if (mantissa >= 0x0800):",

"mantissa = - ((0xOFFF + 1) - mantissa)",
"magnitude = pow(10.0, exponent)",
"output = (mantissa * magnitude)",

"return output",
"length = len(glucose measurement)",
"flags = glucose measurement[length - 1]",
"timeoffset len = 2 if (flags & O0x01) else 0",

"if (flags & 0x02) == True:",

" glucose = ieeell(073 Sfloat 2 Float (gluco§e¢ measurement[length - P
fimeoffset len - 10 : length - timeoffset len - 10])",

" oic.r.glucose.glucose = (glucose * 1000) if (flags & 0x04) else
glucose * 0.1 * 1000 * 1000)",

" oic.r.glucose.units = 'mmol/L' if¢ (flags & 0x04) else 'mg/dL'",

"if (flags & 0x02) == False:",

" oic.r.glucose.glucose = 0",

" oic.r.glucose.units = 'mmoX/I)'"

:I ’

"x—-from-ocf": [

"N/A"
1
}
}!
"glucose measurement[length - X%~ 2 - timeoffset len - 10]": {
"Sref": "#/definitions/hyteArray",
"description": "Sample~location",
"x-ocf-conversion": (
"x-ocf-alias": "eic.r.glucose.samplelocation",
"x—-to-ocf": [f

"length s len(glucose measurement)",
"flags /= glucose measurement[length - 1]",
"timeoffset len = 2 if (flags & O0x01) else 0",
t\f (flags & 0x02):",
y' samplelocation = { 1:'finger', 2:'ast', 3:'earlobe',
:'ctrlsolution' }",
" oic.r.glucose.samplelocation.samplelocation =
bamplelocation[glucese_measurement [length - 1 - 2 - timeoffset len - 10] & OxfO]"
] 4
"x—-from-ocf": [
IIN/A"

"org.bluetooth.characteristic.glucose measurement context": {
"type": "object",
"properties": {
"glucose measurement context[length - carb len - extflags len - 3 : length - 1 -
extflags len - 3]": {
"Sref": "#/definitions/byteArray",
"description": "Carbohydrate",
"x-ocf-conversion": {
"x-ocf-alias": "oic.r.glucose.carb",
"x-to-ocf": [
"def ieeell(073 Sfloat 2 Float(sfloat value):",
"# reserved value for Infinity or NaN (Not a Number)",
"reserved float values = {",
"0x07FE:math.inf, # +INFINITY",
"Ox07FF:math.nan, # NaN (Not a Number)",
"0x0800:math.nan, # NRes (Not at this Resolution)",
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"0x0801:math.nan, # Reserved for future",
"0x0802:-math.inf # -INFINITY",
"}"I
"mantissa = sfloat value & OxOFFF",
"exponent = sfloat value >> 12",
"if (exponent >= 0x0008):",
"exponent = - ((0x000F + 1) - exponent)",
"output = 0",
"if (mantissa >= Ox07FE and mantissa <= 0x0802):",
"output = reserved float values[mantissal",
"else:",
"if (mantissa >= 0x0800):",
Yt TS (Ox TR TETTE TS ST
"magnitude = pow(10.0, exponent)",
"output = (mantissa * magnitude)",
"return output",
"length = len(glucose measurement context)",
"flags = glucose measurement context[length - 1]",
"extflags len = 1 if (flags & 0x80) else 0",
"carb_len = 3 if (flags & 0x01) else 0",
"if (flags & 0x01): ",
" oic.r.glucose.carb.carb =
ieeell0]3_sfloat 2 Float(glucose measurement context[length - carb_len - extflags_len_» 3
- extflqgs len - 3]) * 1000"
1,

"x-from-ocf": [

length - 1

"N/A"
]
}
} ’
"glucose measurement context[length - 1 - extflags len - 3]": {
"Sref": "#/definitions/byteArray",
"description": "Carbohydrate ID",
"x-ocf-conversion": {
"x-ocf-alias": "oic.r.glucose.carb",
"x-to-ocf": [

"length = len(glucose measuremernt context)",
"flags = glucose measurementi\context[length - 1]",
"extflags len = 1 if (flads) & 0x80) else 0",
"if (flags & 0Ox01): ",
" meal = { 1l:'breakfast', 2:'lunch', 3:'dinner', 4:'snack',
5:'drink', 6:'supper', 7:'brunch' }",
" oic.r.glucosg.carb.meal = meal[glucose measurement context[length - 1
- extflqgs len - 3]]"
I
"x-from-ocf": [
IIN/A"

}
}I
"glucose measurefent context[length - 2 - health len - meal len - carb len -
extflagg len - 3]": {
"Sref".;" V#/definitions/byteArray",
"desefiption": "Exercise Intensity",
"Xsocf-conversion": {
"x-ocf-alias": "oic.r.glucose.exercise",
"x-to-ocf": [
"length = len(glucose measurement context)",
"flags = glucose measurement context[length - 1]",
"extflags len = 1 if (flags & 0x80) else 0",
"carb_len = 3 if (flags & 0x01) else 0",
"meal len = 1 if (flags & 0x02) else 0",
"health len = 1 1if (flags & 0x04) else 0",
"if (flags & 0x08): ",
" oic.r.glucose.exercise.exercise =
glucose measurement context[length - 2 - health len - meal len - carb len - extflags len - 3]"
]I
"x-from-ocf": [
HN/A"

}
b

"glucose measurement context[length - hbalc len - medication len - exercise len -
health len - meal len - carb len - extflags len - 3 length - medication len - exercise len -
health len - meal len - carb len - extflags len - 3]": {

"Sref": "#/definitions/byteArray",

"description": "HbAlc",
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"def ieeell073_Sfloat 2 Float(sfloat value):",

"# reserved value for Infinity or NaN

"reserved float values = {",
"0x07FE:math.inf, # +INFINITY",
"0x07FF:math.nan, #
"0x0800:math.nan, # NRes (Not at
"0x0801:math.nan, # Reserved for
"0x0802:-math.inf # -INFINITY",

myn

(Not a Number)",

NaN (Not a Number)",

this Resolution)",
future",

mETrttsSe——Sfttoat—vetue—— 0=t FrRS
"exponent = sfloat value >> 12",
"if (exponent >= 0x0008):",

"exponent = - ((0x000F + 1) - expo
"output = 0",
"if (mantissa >= 0x07FE and mantissa

"else:",
"if (mantissa >= 0x0800):",

"magnitude = pow(10.0, exponent)"
"output = (mantissa * magnitude)"
"return output",
"length = len(glucose measurement context
"flags = glucose measurement context[lend
"extflags len = 1 if (flags & 0x80) elge
"carb len = 3 if (flags & 0x01) else@0";
"meal len = 1 if (flags & 0x02) els€ 0",
"health len = 1 if (flags & 0x04) else 0"
"exercise len = 3 if (flags & 0x08) else
"medication len = 3 if (flagsi& 0x10) els
"hbalc len = 2 if (flags & \0x40) else 0",
"if (flags & 0x40):",
" oic.r.glucose.hbalc.hbalc =
feeell073 Sfloat 2 Float(glucose measurement contexf{length - hbalc 1
pxercise len - health len - meal len - carb_len =\extflags len - 3
exercise_len - health len - meal len - carb_lefis- extflags_len - 3])"
i
"x-from-ocf": [
"N/A"

}
s
"glucose measurement context[length - health len - me
bxtflags len - 3]1": {
"Sref": & fdefinitions/byteArray",
"description": "Health, Tester",
"x-ocfrconversion": {
"k*-ocf-alias": "oic.r.glucose.health",
"x-to-ocf": [
"length = len(glucose measurement context
"flags = glucose measurement context[leng
"extflags len = 1 if (flags & 0x80) else
"carb_len = 3 if (flags & 0x01) else 0",
"meal len = 1 if (flags & 0x02) else 0",
"health len = 1 if (flags & 0x04) else O"
"if (flags & 0x04): ",
" oic.r.glucose.health.health = health]
- Nhealth len - meal len - carb len - extflags len - 3] & Oxf0]",

nent)",

<= 0x0802):",

"output = reserved float values[mantissal",

"mantissa = - ((0xOFFF + 1) - mantissa)l,

’

’

)"l
th' - 11",
Oll,

’
o",
e 0",

en - medication len -
length - medication len -

al_len - carb_len -

)"l
th - 11",
O"’

’

" health = { 1:'minor', 2:'major', 3:'menses', 4:'stress', 5:'none

glucose _measurement context

[length

" tester = { 1l:'self', 2:"hcp', 3:'lab'

}"’

" oic.r.glucose.tester.tester = tester[glucose measurement context[length

- health len - meal len - carb len - extflags len - 3] & Ox0f]"
] ’
"x—-from-ocf": [
"N/Alv

}
}I
"glucose measurement context[length - meal len - carb
"Sref": "#/definitions/byteArray",
"description": "Meal",
"x-ocf-conversion": {
"x-ocf-alias": "oic.r.glucose.meal",
"x-to-ocf": [
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"length = len(glucose measurement context)",

"flags = glucose measurement context[length - 1]",
"extflags len = 1 if (flags & 0x80) else 0",

"carb len = 3 if (flags & 0x01) else 0",

"meal len = 1 if (flags & 0x02) else 0",

"if (flags & 0x02): ",

" meal = { 1:'preprandial', 2:'postprandial', 3:'fasting',

4:'casual', 5:'bedtime' }",

oic.r.glucose.meal.meal = meal[glucose measurement context[length -

meal len - carb len - extflags len - 3]]"

]’

"x—-from-ocf": [

meal lej
carb_ler

ieeell0]
health 1
meal le

]
}
}
"glucose_measurement context[length - medication len - exercise len - health len =+
- carb len - extflags len - 3 : length - 1 - exercise len - health len - meal len -
- extflags len - 3]": {
"Sref": "#/definitions/byteArray",
"description": "Medication",
"x-ocf-conversion": {
"x-ocf-alias": "oic.r.glucose.medication",
"x-to-ocf": [
"def ieeell(073 Sfloat 2 Float(sfloat value):",
"# reserved value for Infinity or NaN (Not a Number)",
"reserved float values = {",
"0x07FE:math.inf, # +INFINITY",
"O0x07FF:math.nan, # NaN (Not a Numb€r)™,
"0x0800:math.nan, # NRes (Not at this ' Resolution)™",
"0x0801l:math.nan, # Reserved for{ future",
"0x0802:-math.inf # -INFINITY"
" } "I
"mantissa = sfloat value & OxOEEF",
"exponent = sfloat value >> d2",
"if (exponent >= 0x0008):",
"exponent = - ((0x000g~F'1) - exponent)",
"output = 0",
"if (mantissa >= 0x07FEMs and mantissa <= 0x0802):",
"output = reseryved float values[mantissal",
"else:",
"if (mantis€ay >= 0x0800):",
"mantissa = - ((0xOFFF + 1) - mantissa)",
"magnitude = pow(10.0, exponent)",
"output\= (mantissa * magnitude)",
"return ‘Qutput",

"length = len(glucose measurement context)",

"flags <. glucose measurement context[length - 1]",

"extflags len = 1 if (flags & 0x80) else 0",

"catbyTen = 3 if (flags & 0x01) else 0",

Ymeal len = 1 if (flags & 0x02) else 0",

"health len = 1 if (flags & 0x04) else 0",

Yexercise len = 3 if (flags & 0x08) else 0",

"medication len = 3 if (flags & 0x10) else 0",

"hbalc len = 2 if (flags & 0x40) else 0",

"if (flags & 0x10): ",

" medication =
3_Sfloat\2)Float (glucose measurement context[length - medication len - exercise_len -
en - mead len - carb len - extflags len - 3 : length - 1 - exercise len - health len -

- eavb len - extflags len - 3])",

" oic.r.glucose.medication.medication = medication * 1000",

oic.r.glucose.medication.units = 'mL' if (flags & 0x20) else

mg'"

]I
"x—-from-ocf": [
"N/A"

}
}l

"glucose measurement context[length - 1 - exercise len - health len - meal len -

carb len - extflags len - 3]": {

32

"Sref": "#/definitions/byteArray",
"description": "Medication ID",
"x-ocf-conversion": {
"x-ocf-alias": "oic.r.glucose.medication",
"x-to-ocf": [
"length = len(glucose measurement context)",
"flags = glucose measurement context[length - 1]",
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"extflags len = 1 if (flags & 0x80) else 0",

"carb len = 3 if (flags & 0x01) else 0",

"meal len = 1 if (flags & 0x02) else 0",

"health len = 1 if (flags & 0x04) else 0",

"exercise len = 3 if (flags & 0x08) else 0",

"if (flags & 0x10): ",

" regimen = { 1l:'rapidacting', 2:'shortacting', 3:'intermediateacting',
4:'longacting', 5:'premix' }",

" oic.r.glucose.medication.regimen =
regimen[ glucose measurement context[length - 1 - exercise len - health len - meal len - carb len -
extflags len - 3] 1"

1,

Trom-ocr . L

"N/A"

}7

"type": "object",

"allof": [
{ "Sref": "#/definitions/byte" },
{ "Sref": "#/definitions/byteArray" },
{ "Sref":
'#/definitions/org.bluetooth.characteristic.org.bluetooth.character¥stic.glucose measurement" },
{ "Sref":

'#/definitions/org.bluetooth.characteristic.org.bluetooth.charadteristic.glucose measurement confext" }

] 4

"required": [
"glucose measurement[length - 2 - timeoffiset len - 10 : length - timeoffset len 4 10]"

]

D.4 Health thermometer mapping

D.4.1 Derived model

he derived model: "org.bluetooth:characteristic.temperature_measurement".

D.4.2 Property definition

[able 17 provides the detailed per Property mapping for
org.bluetooth.characteristic.temperature_measurement".
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Table 17 — The Property mapping for
"org.bluetooth.characteristic.temperature_measurement”

BLE Property name OCF Resource To OCF From

OCF

temperature_measurement[ | oic.r.temperature # convert IEEE11073 FLOAT to floatdef N/A
ength - 5 : length - 1] ieee11073_Float_2_Float(float_value):# reserved

value for Infinity or NaN (Not a
Number)reserved_float_values =
{0x007FFFFE:math.inf, #
+INFINITYOx007FFFFF:math.nan, # NaN (Not a
Number)0x00800000:math.nan, # NRes (Not at this
Resolution)0x00800001:math.nan, # Reserved for
future0x00800002:-math.inf # -INFINITY}mantissa =
float_value & 0xOOFFFFFFexponent =

float_value >> 24if (exponent >=
0x00000080):exponent = -((0x0O00000FF + 1)
exponent)output = 0if (mantissa >= 0x007FRFFE
and mantissa <= 0x00800002):output =
reserved_float_values[mantissalelsedfi.(mantissa >=
0x00800000):mantissa = -((OXO0FFFFFF + 1) -
mantissa)magnitude = pow(10.04 exponent)output =
(mantissa * magnitude)return outpGtiength =
len(temperature_measuremeént)flags =
temperature_measurementflength -
1]oic.r.temperature.temperdture =
ieee11073_Float_2_Float(temperature_measureme
nt[ length - 5 : length =1 ])oic.r.temperature.units =
'F'if (flags & 0x01)\else 'C'

temperature_measurement[ | oic.r.body.location.temper length = len(teperature_measurement)flags = N/A
ength -|temperaturetype_len ature temperaturesxmeasurement[length -
- timestamp_len - 5] 1]timestamp_len = 7 if (flags & 0x02)

Otemperaturetype_len = 1 if (flags & 0x04) 0if (flags
& 0x04): bloc = { 1:'xxx', 2:'body’, 3:'ear', 4:'finger’,
5:gastro’, 6:'mouth’, 7:'rectum’, 8:'toe’,
9s'tympanum’ }

oic.r.body.location.temperature.bloc =
bloc[temperature_measurement[ length -
temperaturetype_len - timestamp_len - 5]

Table 18 provides the details of the Properties that are part o}
"org.bldetooth.characteristic.temperature_measurement”.

Taple 18 — The Properties‘of "org.bluetooth.characteristic.temperature_measurement"

BLE Property name Type Required Description
temperature_measurepent| length yes Temperature
-5:length - 1]
tempergture_measurement[ length no Temperature Type
- temperaturetypé_len -
timestamp_len-'5 ]

9.4.3 Derived model definition

"id": "http://openinterconnect.org/bleocfmapping/schemas/org.bluetooth.profile.HTP.json#",

"Sschema": "http://json-schema.org/draft-04/schema#",
"description" : "Copyright (c) 2018 Open Connectivity Foundation, Inc. All rights reserved.",
"title": "Health Thermometer",
"definitions": {
"byte": {
"type": "integer",
"minimum": O,
"maximum": 255

}!
"byteArray": {
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Number) ",
esolution)

Future",

hantissa)",

Not a Number)",

n
’

eeell073_Float 2 Float (tefmpgrature measurement[ length - 5 : length - 1 ])",

"type": "array",
"items": { "Sref": "#/definitions/byte" },
"minItems": 1,
"uniqueltems": false
}l
"org.bluetooth.characteristic.temperature measurement" : {
"type": "object",
"properties" : {
"temperature measurement[ length - 5 : length - 1 ]J" : {
"Sref": "#/definitions/byteArray",
"description": "Temperature",
"x-ocf-conversion": {
oTt—aTTast "UILK.-L.L‘:‘JHHCLOLULC",
"x-to-ocf": [

"# convert IEEE11073 FLOAT to float",
"def ieeell(073 Float 2 Float (float yalue):Y,
"# reserved value for Infinity oxn/NaN

"reserved float values = ",
"Ox007FFFFE:math.infy @ +INFINITY"
"0x007FFFFF:math.ndn, '# NaN (Not a

"0x00800000:math.han, # NRes (Not gt this
"0x008000Q¥smath.nan, # Reserved fg¢r

"0x00800002:-math.inf # -INFINITY"
H}H,
"mantisiga = float value & OxOOFFFFFF",
"exponent = float value >> 24",
"if{ fexponent >= 0x00000080):",

"exponent = - ((0x000000FF + 1) -
bxponent) ",
"output = 0",
"if (mantissa >= Ox007FFFFE and mantisga <=
x00800002) : ",
"output
eserved float values[mantissal",
"else:",
"if (mantissa >= 0x00800000):",
"mantissa = - ((0xO0FFFFFF + 1) |-

"magnitude = pow(10.0, exponent)",
"output = (mantissa * magnitude)",
"return output",
"length = len(temperature measurement)",
"flags = temperature measurement[length - 1]",
"oic.r.temperature.temperature =

"oic.r.temperature.units = 'F' if (flags & |0x01)
lse 'C'"
:I 4
"x-from-ocf": [
"N/A"
]
}
}I
"temperature measurement[ length - temperaturetype len -
fimestdfmprlen - 5 " @ {
"Sref": "#/definitions/byteArray",
"description": "Temperature Type",
"x-ocf-conversion": {
"x-ocf-alias": "oic.r.body.location.temperature",
"x-to-ocf": [
"length = len (temperature measurement)",
"flags = temperature measurement[length - 11",
"timestamp len = 7 if (flags & 0x02) 0",
"temperaturetype len = 1 if (flags & 0x04) 0",
"if (flags & 0x04):",
" bloc = { 1:'xxx', 2:'body', 3:'ear',
4:'finger', 5:'gastro', 6:'mouth', 7:'rectum', 8:'toe', 9:'tympanum' }",

oic.r.body.location.temperature.bloc =

bloc[temperature measurement[ length - temperaturetype len - timestamp len - 5 ] ]"

]I
"x-from-ocf": [
“N/A"
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}l

9.5 Weight scale mapping

9.5.1 L

The de

"type": "object",
"allof": [
{ "Sref": "#/definitions/byte" },
{ "Sref": "#/definitions/byteArray" },
{ "Sref": "#/definitions/org.bluetooth.characteristic.temperature measurement" }
]l
"required": [
"temperature measurement[ length - 5 : length - 1 ]"

]

Derived model

ived model: "org.bluetooth.characteristic.weight_measurement”.

The defived model: "org.bluetooth.characteristic.body_composition_measurement".
9.5.2 Hroperty definition
Table 19 provides the detailed per Property mapping fo
"org.bldetooth.characteristic.weight_measurement".
Table 19 — The Property mapping for "org.bluetooth.characteristic.weight_measurement"
BLE Property name OCF Resource To OCF From OCF
weight_|measurement[length | oic.r.weight length = len(weight_measurement)flags = N/A
- 3 : length - 1] weight_measurement[length -
1]timeoffset_len = 7 if (flags & 0x02) else
Ooic.r.weight.weight =
int.from_bytes(weight_measurement[length
- 3 : length - 1], 'big')oic.r.weight.units =
'Ib" if (flags & 0x01) else 'kg'
weight_|measurement[length [“oic.r.bmi length = len(weight_measurement)flags = N/A
- 2 - userid_len - weight_measurement[length -
timeoffget_len - 3 : length = 1]timeoffset_len = 7 if (flags & 0x02) else
userid_J|en - timeoffset Jen’- Ouserid_len = 1 if (flags & 0x04) else 0if
3] (flags & 0x08): oic.r.bmi.bmi =
int.from_bytes(weight_measurement[length
- 2 - userid_len - timeoffset_len - 3 : length
- userid_len - timeoffset_len - 3], 'big")
weight_|measurement[length | oic.r.height length = len(weight_measurement)flags = N/A
- heightteA—userid—len weight—measurementllength
timeoffset_len - 3 : length - 1]timeoffset_len = 7 if (flags & 0x02) else
2 - userid_len - Ouserid_len = 1 if (flags & 0x04) else
timeoffset_len - 3] Oheight_len = 4 if (flags & 0x08) else 0Oif
(flags & 0x08): oic.r.height.height =
int.from_bytes(weight_measurement[length
- height_len - userid_len - timeoffset_len -
3 : length - 2 - userid_len - timeoffset_len -
3], 'big") oic.r.height.units ="in" if (flags &
0x01) else 'm'
Table 20 provides the details of the Properties that are part of

"org.bluetooth.characteristic.weight_measurement".

36
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BLE Property name Type Required Description
weight_measurement[length yes Weight
- 3 : length - 1]
weight_measurement[length no BMI
- 2 - userid_len -
timeoffset_len - 3 : length -
userid_len - timeoffset_len -
3]
weight_measurement[length no Height
- height_len - userid_len -
timeoffset_len - 3 : length -
2 - userid_len -
timeoffset_len - 3]
[able 21 provides the detailed per Property. mapping for
org.bluetooth.characteristic.body composition_measurement".
Table 21 — The Property mapping for
"org.bluetooth.characteristic.body_composition_measurement"
BLE Property name OCF To OCF From
Resource OCF
body_composition_measurement[ len | oic.r.body.fat length'= N/A
gth - 4 : length - 2] len(body composition_measurement)oic.r.body.fat.bo
dyfat =
int/from_bytes(body_composition_measurement[ lengt
h - 4 : length - 2], 'big')oic.r.body.fat.units = '%'
body_composition_measurement[ len | oic.r.body.wat length = N/A
gth - bwm_len - sim_len - ffm_len - er len(body_composition_measurement)flags_upperbyte
mm_len - muscle_len - basal_len - = body_composition_measurement[length -
userid_len - timestamp_len - 4 : 2]flags_lowerbyte =
length - sim_len - ffm_len - mm_len - body_composition_measurement[length -
muscle_len - basal_len - userid_len - 1]timestamp_len = 7 if (flags_lowerbyte & 0x02) else
timestamp_len - 4] Ouserid_len = 1 if (flags_lowerbyte & 0x04) else
Obasal_len = 2 if (flags_lowerbyte & 0x08) else
Omuscle_len = 2 if (flags_lowerbyte & 0x10) else
Omm_len = 2 if (flags_lowerbyte & 0x20) else 0ffm_len
= 2 if (flags_lowerbyte & 0x40) else OsIm_len = 2 if
(flags_lowerbyte & 0x80) else Obwm_len = 2 if
(flags_upperbyte & 0x01) else 0if (flags_lowerbyte &
0x01): oic.r.body.water.bwater =
int.from_bytes(body_composition_measurement[ lengt
h - bwm_len - sim_len - ffm_len - mm_len -
muscle_len - basal_len - userid_len - timestamp_len -
4 :length - sim_len - ffm_len - mm_len - muscle_len -
basal_len - userid_len - timestamp_len - 4 ], 'big")
oic.r.body.water.units = 'lIb" if (flags_lowerbyte & 0x01)
'kg'
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BLE Property name OCF To OCF From
Resource OCF
body_composition_measurement[ len | oic.r.body.sIm length = N/A
gth - sim_len - ffm_len - mm_len - len(body_composition_measurement)flags_upperbyte
muscle_len - basal_len - userid_len - = body_composition_measurement[length -
timestamp_len - 4 : length - ffm_len - 2]flags_lowerbyte =
mm_len - muscle_len - basal_len - body_composition_measurement[length -
userid_len - timestamp_len - 4] 1]timestamp_len = 7 if (flags_lowerbyte & 0x02) else
Ouserid_len = 1 if (flags_lowerbyte & 0x04) else
Obasal_len = 2 if (flags_lowerbyte & 0x08) else
Omuscle len = 2 if (flags lowerbyte & 0x10) else
Omm_len = 2 if (flags_lowerbyte & 0x20) else 0ffm_len
= 2 if (flags_lowerbyte & 0x40) else OsIm_len = 2 if
(flags_lowerbyte & 0x80) else 0if (flags_lowerbyte &
0x01): oic.r.body.slm.bwater =
int.from_bytes(body_composition_measurement[ lengt
h - sim_len - ffm_len - mm_len - muscle_len -
basal_len - userid_len - timestamp_len - 4 : length/-
ffm_len - mm_len - muscle_len - basal_len -
userid_len - timestamp_len - 4 ], 'big")
oic.r.body.sIm.units = 'lb" if (flags_lowerbyte-& 0x01)
'kg'
body_cpmposition_measurement[ len | oic.r.body.ffm length = N/A
gth - ffm_len - mm_len - muscle_len - len(body_composition_measurement)flags_upperbyte
basal_lgn - userid_len - = body_composition_measurement[length -
timestamp_len - 4 : length - mm_len - 2]flags_lowerbyte =
muscle|len - basal_len - userid_len - body_composition_measurement[length -
timestamp_len - 4] 1]timestamp_len = 7 if-(flags_lowerbyte & 0x02) else
Ouserid_len = 1 if (flags_lowerbyte & 0x04) else
Obasal_len = 2 if (flags_lowerbyte & 0x08) else
Omuscle_len =2 if, (flags_lowerbyte & 0x10) else
Omm_len = 2 if\(flags_lowerbyte & 0x20) else 0ffm_len
= 2 if (flags lowerbyte & 0x40) else 0if
(flags_lowerbyte & 0x01):  oic.r.body.ffm.bwater =
int.from\bytes(body_composition_measurement[ lengt
h - ffm_len - mm_len - muscle_len - basal_len -
userid_len - timestamp_len - 4 : length - mm_len -
muscle_len - basal_len - userid_len - timestamp_len -
4'], 'big') oic.r.body.ffm.units = 'lIb" if (flags_lowerbyte
& 0x01) 'kg'
Table 22 provides the details of the Properties that are part o]
"org.blyetooth.characteristic.body_Ceniposition_measurement".
Table 22 — The Properties of
"org.bluetooth.characteristic.body_composition_measurement”

BLE Property‘name Type Required Description
body_cpmposition_measurement[ length no Body Fat Percentage
-4 :length - 2]
body_cpmposition_measurement[ length no Body Water Mass
- bwm_|en £slim_len - ffm_len - mm_len
- musclge (en - basal_len - userid_len -
timestamp—ter—4——tenrgth—sim—en
ffm_len - mm_len - muscle_len -
basal_len - userid_len - timestamp_len -

4]

body_composition_measurement[ length no Soft Lean Mass
- slm_len - ffm_len - mm_len -

muscle_len - basal_len - userid_len -

timestamp_len - 4 : length - ffm_len -

mm_len - muscle_len - basal_len -

userid_len - timestamp_len - 4]
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