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This document describes how data sent by a Bluetooth Sensor based on GATT (Generic Attribute Profile) and
received by a Collector can be transcoded at the Collector into an IEEE Std. 11073-20601a [1] compatible

nomenclature and model, thus enabling compatibility with the ISO/IEEE Std. 11073-104xx family of standards
(both hereafter known as 11073-20601).

Services and Profiles for Bluetooth implementations have been developed using the GATT-based Profile
architecture designed to support low power and low cost device implementation. Data values used in these
Profiles are defined as characteristics associated with a UUID accessible via the Bluetooth SIG Assigned
Numbers [3].

This document covers how characteristic values can be mapped or transcoded in a consistent way to 11073-
20601 nomenclature/object/attribute equivalents. This data compatibility will enable data from GATT-based
Bluetooth devices to be used in the broader health ecosystem such that the transcoded measurement data
will look the same as data from a Bluetooth Health Device Profile device or a USB Personal Healthcare
Device Class device.

This data compatibility will enable data to be usable and consumable by a variety of healthcare-related
organizations including the Continua Health Alliance and standards organizations related to health records
such as HL7. All mandatory (as well as some optional) attributes defined for each specialization in 11073-
104xx standards are supported by Bluetooth Profiles defined within this document, but support for optional
attributes is not specifically required for data compatibility.

For the Profiles encompassed by the material in this document, all characteristics and fields that are relevant
to 11073-20601 have been defined with the intent that they can be transcoded at the Collector without any
loss of precision.

In order to enable such a process for a particular device, the Collector device implementing transcoding
software is required to follow the general requirements in Section 2 and the device-specific requirements in

Section 3. Section 3 will be expanded as new health-related Bluetooth Profiles become available. Section 4
provides an end-to-end example describing how data can be mapped from a GATT-based Health
Thermometer [5] to a Collector implementing a Transcoder.

While it is beyond the scope of this document to mandate or specify a specific method for transcoding
Bluetooth characteristics into 11073-20601, this white paper provides requirements and guidelines to enable
implementations to do so. This document does not discuss 11073-20601 concepts and details; rather, it
focuses on how data from Bluetooth sensors can be transcoded for use in the 11073-20601 domain.

Although some areas of this document summarize requirements of 11073-20601 and 11073-104xx
documents as a useful reference, refer to the 11073-20601 and 11073-104xx standards to ensure the most
accurate information regarding 11073-20601 specifications’ requirements. Similarly, refer to the relevant
Bluetooth Profile specifications with their associated Service specifications and characteristic(s) as the official
sources for Bluetooth-related requirements.
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Bluetooth GATT Bluetooth GATT Collector IEEE 11073
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Figure 1: GATT-based Bluetooth Sensor to 11073-20601 Data Flow

The 11073-20601 DIM (Domain Information Model) of any given device type is typically more complex than,
and completely different from, the related Bluetooth GATT-based health Service. This document specifies
how to transcode data from GATT-based Services to DIM and nomenclature, but it is important to recognize
that Collector devices are not actually required to create the DIM, with all its objects, attributes, or APDUs
(Application Protocol Data Units, i.e. network packets) associated with 11073-20601 transactions.

The purpose of the transcoded DIMs and nomenclatures described in this white paper is just to provide a
mapping. In the end, if the Collector wishes to forward data over any additional interfaces (e.g. IHE-PCD-01
[17] documents) requiring 11073-20601 nomenclature, it must do so as if the data had come from the DIMs
as described in this white paper.

There are a number of objects that may exist in a 11073-20601 DIM that have the purpose to aid in providing
more efficient transfer of data from the Sensor (Agent) device to the Collector (Manager). Scanner and PM-
Store are examples of such objects. They do not affect the value and meaning of data measurements. This
paper will not describe these kinds of objects and their use is at implementation’s discretion.

In addition, all 11073-20601 APDUs are only of interest for 11073-20601 formatted exchanges. Transcoding
the sensor device down to the APDU level, simulating a complete 11073-20601 Agent that exchanges APDUs
with a 11073-20601 Manager/Collector is a valid transcoding strategy. But is not the only strategy, and it is
not mandated by this paper. Any simulation of APDU transcoding is outside the purpose of this paper and is
left up to the implementation.

Likewise, this paper will restrict itself to the description of those components of the DIM and nomenclature
that are used to describe the measurements and the device. All additional components of the DIM are outside
the purpose of this paper and are left up to the implementation.

Bluetooth SIG Proprietary
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General Data Requirements

This section describes the transcoding of general data from a Bluetooth Sensor for compatibility with the
11073-20601 ecosystem, and general data mapping requirements that are common to all devices addressed

by this white paper. Device-specific data requirements are described in Section 3.

2.1 COMMON MDS CLASS REQUIREMENTS

This sub-section describes general Medical Device System (MDS) class requirements from 11073-20601.
The MDS is the object that describes the device and its properties. The majority of the data to populate this

object’s attributes comes from the Device Information Service (DIS) [2] and the Current Time Service (CTS)
[14]. 11073-20601 attributes not mentioned in this section likely refer to Bluetooth device-specific data
requirements and are shown in Section 3.

The Device Information Service is a general Bluetooth Service designed to describe characteristics that are
often common between different sensors. The DIS includes characteristics that contain information such as
the manufacturer name, model number, hardware revision, firmware revision, and software revision among
others. Many characteristics in the DIS are used within the 11073-20601 and Continua Health Alliance
infrastructure.

The Current Time Service provides the Collector with a means of obtaining the current time on the Sensor
device. This time is entered into the Date-and-Time attribute of the MDS. The need to know the current time
on the Sensor is essential if the Sensor sends measurement characteristics that contain time stamps.
Knowing the Sensor’s current time allows the Collector to compare its current clock with the Sensor’s current
clock and determine any differences. This clock information is required for the generation of e.g. HL7 data. If
the Sensor provides no time stamps, the Collector uses the time of reception as the time stamp. Such devices
do not need a Current Time Service and the transcoded MDS will not have a Date-and-Time attribute.

Bluetooth Bluetooth 11073-20601 11073-20601
ﬁ'?r?k?ﬁgml Equivalent Service g!;zt_orotré Attribute Type Data Type
Characteristic yp (ASN.1) (informative)
Handle None N/A N/A HANDLE? INT-U16
Model Number UTF-8 (OCTET
i String, String, 2 STRING,
System-Model Manufacturer DIS UTE-8 SystemModel OCTET
Name String String STRING)
OCTET
System-Id System ID DIS EUI-64 OCTET STRING STRING
Dev. List of (INT-
- o )
Configuration Id None N/A N/A Configld U16, INT
uU16)
. List of (INT-
Attribute-Value- |\ N/A N/A AttrValMap* U16, INT-
Map U16)
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Bluetooth Bluetooth 11073-20601 11073-20601
ﬁ?ggﬁgml Equivalent Service g!;{zt_cr)otr; Attribute Type Data Type
Characteristic yp (ASN.1) (informative)
Serial Number
String,
Hardware List of (INT-
Production- Revision String, DIS UTF-8 ProductionSpec U16, INT-U16,
Specification Software String P OCTET
Revision String, STRING)
Firmware
Revision String®
Date-and-Time Current Time Current Time | Aggregate | AbsoluteTime (INT-U8, INT-
Service® U8, INT-US,
INT-US8, INT-
U8, INT-US,
INT-US8, INT-
us)
(BITS-16,
INT-U16, INT-
Mds-Time-Info None N/A N/A MdsTimelnfo U32, INT-U16,
INT-U16, INT-
u32)
Relative-Time None N/A N/A RelativeTime INT-U32
. . OCTET
.';'i'ggs'Re'a“"e' None N/A N/A HighResRelativeTime | STRING
(SIZE(8))
Date-and-Time- OCTET
Adiustment None N/A N/A AbsoluteTimeAdjust STRING
! (SIZE(6))
In
In Development | Development

: (Future (Future i

Power-Status updated Battery | updated N/A PowerStatus BITS-16
Service) Battery
Service)

: Battery a7 )
Battery-Level Battery Level Service UINT8 INT-U16 INT-U16
Remaining- (FLOAT-Type,
Battery-Time None N/A N/A BatMeasure INT-U16)

IEEE 11073-
20601 List of ((INT-
EE?-Cert-Data- Regulatory DIS Aggregate | RegCertDatalList U8, INT-U8),
Certification ANY)
Data List
List of (INT-
System-Type- ' one N/A N/A TypeVerList® U16, INT-
Spec-List
uU16)
Confirm- OCTET
Timeout® None N/A N/A RelativeTime STRING
(SIZE(6))
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Table 1: Common MDS Class Requirements

Notes:
1.
2.
3.

11073-20601 requires that it is always set to 0.
SystemModel is described as SEQUENCE (Manufacturer Name, Model Number).

The device configuration id is only of use in 11073-20601 formatted exchanges. Its value is
implementation specific.

This 11073-20601 attribute is transmission-related only. As this document is only relevant for
nomenclature and model compatibility and does not mandate any way to reach the 11073-20601
domain, this attribute is implementation specific.

Each field is mapped into a unique entry of ProductionSpec list; for example, Serial Number String is
mapped as (0x0001, INT-U16, serial_number_value). See Section 2.2.4.

This attribute is necessary and readable when the device timestamps measurements. See item 2.2.4,
subtopic “Date and Time”, and item 2.2.6 for details.

Both Battery Level characteristic and Battery-Level attribute express battery level as an integer
percentage (0 to 100). Characteristic is transcoded simply by promoting value from UINT8 to INT-U16
with no scaling.

For each Profile addressed by this white paper and implemented by the device, an entry has to be
added to the TypeVerList. For example, if a device implements the Health Thermometer Service [5],
the following entry is required by 11073-20601 to be added to the TypeVerList:

0x10 0x08 type = MDC_DEV_SPEC_PROFILE_TEMP
0x00 0x01 version = version 1 of the specialization

The ConfirmTimeout is only for use in 11073-20601 formatted exchanges. It tells the Manager how
long the Agent will wait for a confirmation to a confirmed event report before timing out. Its value is
implementation specific.

The following information is defined in ISO/IEEE Std. 11073-20601™-2008 [1].

The FLOAT-Type data type is defined to represent numeric values that are not integer in type. The
FLOAT-Type is defined as a 32-bit value with a 24-bit mantissa and an 8-bit exponent. See Annex F.6 of

[1] for a thorough definition of the FLOAT-Type. This data type is defined as follows:

Exponent Mantissa

Size 1 octet 3 octets

The 32 bits contain an 8-bit signed exponent to base 10, followed by a 24-bit signed integer (mantissa).

Special values are assigned to express the following:

+ INFINITY [exponent 0, mantissa +(2"23 —2) — 0x007FFFFE]

NaN (Not a Number) [exponent 0, mantissa +(2"23 —1) — 0x007FFFFF]
NRes (Not at this Resolution) [exponent 0, mantissa —(2423) — 0x00800000]
Reserved for future use [exponent 0, mantissa —(2"23—1) — 0x00800001]

— INFINITY [exponent 0, mantissa —(2723 —2) — 0x00800002]

NaN is used to report an invalid result from a computation step or to indicate missing data due to the
hardware’s inability to provide a valid measurement, perhaps from sensor disturbances.

10
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3]
NRes is used to report that the value cannot be represented with the available range and resolution,
possibly resulting from an overflow or underflow situation.

Example
Example for temperature measurement in 11073-20601 FLOAT-Type format:

Consider a temperature measurement of 36.4 degrees Celsius with precision of 0.1 degrees Celsius.
The FLOAT-Type representation is a 32-bit value consisting of an exponent of an 8-bit signed integer
followed by a mantissa of a 24-bit signed integer; here, the exponent is -1 (OxFF) and the mantissa is 364
(0x00016C). Therefore, the FLOAT-Type representation of 36.4 is OxFF00016C.

The following information is defined in ISO/IEEE Std. 11073-20601™-2008 [1].

The SFLOAT-Type data type (a shortened version of FLOAT-Type) is defined to represent numeric
values that are not integer in type. The SFLOAT-Type is defined as a 16-bit value with 12-bit mantissa
and 4-bit exponent. See Annex F.8 of [1] for a thorough definition of the SFLOAT-Type. This data type is
defined as follows:

Exponent Mantissa
Size 4 bit 12 bit

The 16-bit value contains a 4-bit exponent to base 10, followed by a 12-bit mantissa. Each is in twos-
complement form.

Special values are assigned to express the following:

e NaN (Not a Number) [exponent O, mantissa +(2"11 —1) — Ox07FF]

e NRes (Not at this Resolution) [exponent 0, mantissa —(2*11) — 0x0800]

e +INFINITY [exponent O, mantissa +(2"11 —2) — 0x07FE]

e — INFINITY [exponent 0, mantissa —(2"11 —2) — 0x0802]

e Reserved for future use [exponent 0, mantissa —(2"11 —1) — 0x0801]
Example

Example for blood pressure measurement in 11073-20601 SFLOAT-Type format:

Consider a systolic blood pressure measurement of 114 mmHg with a precision of 1 mmHg. The
SFLOAT-Type representation is a 16-bit value consisting of an exponent of a 4-bit signed integer followed
by a mantissa of al2-bit signed integer; here, the exponent is 0 (0x0) and the mantissa is 114 (0x072).
Therefore, the SFLOAT-Type representation of 114 is 0x0072.

11073-20601 variable-length string type is encoded with a field length of 2 octets followed by the specific
OCTET STRING data array. 11073-20601 strings must be even length (16-bit aligned). For optimized
data exchange over GATT, no such requirement exists. Bluetooth characteristic strings can be odd or
even length, and the length of the string can be deciphered from the data. To transcode an odd length
string, append a zero (0x00) byte to the end of the string, and increment the string length field.

Bluetooth characteristic strings are encoded as UTF-8, whereas 11073-20601 strings are encoded as
ASCII printable characters (a UTF-8 subset). The transcoder shall convert non-ASCII characters in
characteristic strings to ASCII in order to satisfy 11073-20601 standards. The converted string may have
a different length than the original UTF-8 string. The choice of conversion strategy is left to the
implementation.

If the transcoder implementation chooses to transcode health device data directly from Bluetooth GATT
string format to a higher-level protocol (e.g. PCD-01) that supports UTF-8, no string conversion is
necessary.

11
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System-Model

The System-Model 11073-20601 attribute consists of a sequence that contains manufacturer name and
model number, respectively. Its content is vendor-decided, and represented as an OCTET STRING.

Therefore, it must follow the string conversion rules as described in Section 2.2.3.

All fields of the System-Model attribute are derived from the characteristics in the DIS [2]. The Bluetooth
“Manufacturer Name String” and “Model Number String” characteristics of the DIS map to the
Manufacturer Name and Model Number field of the System Model 11073-20601 Attribute.

System-Id

The System-Id 11073-20601 attribute has the same constraints as defined by the “System ID” Bluetooth
characteristic (an EUI-64, which consists of a 24-bit Organizationally Unique Identifier followed by a 40-bit
manufacturer-defined identifier). It is mapped directly from the DIS “System ID” Bluetooth characteristic

value. For more information, see the DIS [2].
Production-Specification

The 11073-20601 attribute consists of a ProdSpecEntry list. Each entry may describe specific information
such as serial number, hardware revision, software revision, protocol revision, firmware revision, and part
numbers. Additionally, each entry in the list contains a Spec Type defining which type of specification it
refers to, a vendor-specified component ID, and a vendor-specified ASCII printable string, mapped
directly from the DIS characteristics as follows.

ProdSpecEntry Spec Type Bluetooth characteristic 11073-20601 Spec Type
Value
Unspecified N/A 0x0000
Serial Number Serial Number String (DIS) 0x0001
Part Number N/A 0x0002
Hardware Revision Hardware Revision String (DIS) | 0x0003
Software Revision Software Revision String (DIS) 0x0004
Firmware Revision Firmware Revision String (DIS) 0x0005
Protocol Revision N/A 0x0006

GMDN (Global Medical Device
Nomenclature)

Table 2: Production Specification

The conversion is done as follows for each Bluetooth characteristic (Serial Number String, Hardware
Revision String, Software Revision String, and Firmware Revision String):

N/A 0x0007

1. Create a new ProdSpecEntry.

2. Set the first field (spec_type) according to table above.

3. Set the second field to the vendor-specified component ID.

4. Set the third field to the corresponding Bluetooth characteristic value.

Date-and-Time

The transcoder shall provide this attribute if measurements report timestamps in any message (ref: [1]
Section 6.3.2.3). The attribute represents the current time in Sensor’s clock.

If the Sensor reports a timestamp in any message, the Sensor implementation should support the Current
Time Service [14]. The 10-byte Current Time characteristic value is transcoded to the 8-byte Date-and-
Time attribute value as specified in Section 2.2.6 and the 1-byte Day of Week and Adjust Reason fields

are not part of the Date-and-Time attribute. Note that starting in v1.5 of the white paper, text in this
section related to exposing the Date Time characteristic (first added in v1.3) has been removed and
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replaced with a recommendation to use CTS v1.1. This is due to the recent release of CTS v1.1 which
added useful features and resolved limitations in CTS v1.0.

Since the Current Time characteristic uses absolute time, an issue may arise in cases where
measurement results are time stamped with absolute time or separate base time and time offset fields. If
the time is changed on the Sensor after the last measurement is stored in the Sensor's memory and
before the Collector reads the current time from the Sensor, then the measurement results will not be on
the same absolute time base as the Sensor’s current time. This may cause the Collector to incorrectly
synchronize the prior measurement results to the Collector’s time base.

The value of ‘unknown’ is not permitted for year, month or day, as valid values are required for
transcoding. If ‘unknown’ values are observed, the information shall be discarded, and handled as
nonexistent.

2.2.5 |IEEE 11073-20601 REGULATORY CERTIFICATION DATA LIST

Health and Medical Devices may claim adherence to various regulatory and/or certification compliance
items as an informative statement.

The IEEE 11073-20601 Regulatory Certification Data List [16] enables a device to list the compliance

items identifying the authorizing body and its data. IEEE, Continua, and the FDA are a few examples of
authorizing bodies.

The IEEE 11073-20601 Regulatory Certification Data List is defined as an opaque structure (a “blob”) in
the DIS by a regulatory body. The endianness of this data structure is as defined in the associated
regulatory specification. For example, if the regulatory body is Continua, the “RegCertDatalList” data
structure will be in big-endian format.

Following is an example of this structure based on Continua Design Guidelines 2015 (v5.0) [6].

In this example, the IEEE 11073-20601 Regulatory Certification Data List characteristic is required to
have the following format:

13
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Data

Field Name Offset | Size Type Definition / Notes
Regulatory Certification Data List 0

Count 0 2 octet | INT-U16

Length 2 2 octet | INT-U16
Authorization Body 4 1octet | INT-U8 Code assigned by IEEE

11073-20601 identifying
the authorizing body

Authorization Body Structure Type 5 1octet | INT-U8 Identifies the data
structure
Authorization Body Structure Length | 6 2 octet | INT-U16 @ Defines authorization
body data length
Authorizing Body Data 8 variable | Opaque @ Format defined by
length structure = Authorizing Body
(Continua)
Major IG version 8 1octet | INT-U8
Minor IG version 9 1octet | INT-U8
Certified device class list 10
Count (c) 10 2 octet | INT-U16 | Number of device
classes
Length 12 2 octet | INT-U16 @ c * sizeof(INT-U16)

Certified device class entry | 12+n*2 | 2 octet | INT-U16 @ May be several of these
entries (i.e., ¢ > 1),
where n is the index of
device entry [1..c].

Continua Regulatory Structure 14+c*2 | 2 octet | INT-U16
Structure length 16+c*2 | 2 octet | INT-U16
Regulation Bit Field Type 18+c*2 | 2 octet | BITS-16

Table 3: Format Example for IEEE 11073-20601 Regulatory Certification Data List characteristic

Bluetooth SIG Proprietary
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Regulatory Certification Data List and Certified device class list are types based on SEQUENCE OF,

which specifies a list header with both count and length, even when the entry size is perfectly known. This
allows for robust decoding, allowing the decoder to skip the sequence when it does not know the entry

type.

Table 4 is an example showing the contents of this structure based on Continua Design Guidelines 2010
(v1.5) [6]. The minor and major Interoperability Guidelines (IG) version represents the current Continua
Guideline being followed, and will be updated as new guidelines are adopted and followed by this
document.

In this example, the Continua Health Alliance is the regulatory body and the device includes only one
device specialization — the IEEE 11073-10408 Thermometer device specialization [3]. As a result, the

IEEE 11073-20601 Regulatory Certification Data List characteristic is required to have the following
format and values:

Data Description

0x00 0x02 RegCertDatalList.count = 2
0x00 0x12 RegCertDatalList.length = 18
0x02 0x01 RegCertDatalList{0}

auth-body = auth-body-continua = 2

RegCertDatalList{0}.auth-body-struc-type = continua-version-struct = 1
(ContinuaBodyStruct)

0x00 0x08 RegCertDatalList{0}. auth-body-data.length = 8
0x01 0x05 RegCertDataList{0}. auth-body-data:

ContinuaBodyStruct.major-1G-version = 5

ContinuaBodyStruct.minor-1G-version = 0
0x00 0x01 CertifiedDeviceClassList.count = 1
0x00 0x02 CertifiedDeviceClassList.length = 2
0x80 0x08 CertifiedDeviceClassList{0} = 0x8008

Based on Continua 2010 (v1.5) guidelines for a Low Power Wireless PAN
Thermometer:Transport Code (TCode) = 4 (Low Power Wireless PAN)

MDC_DEV_SPEC_PROFILE_TEMP = 0x10 0x08 = 410410

CertifiedDeviceClass = 4104-4096+4*8192 = 3277610 -> 0x8008
0x02 0x02 RegCertDataList{1}

auth-body = auth-body-continua = 2

RegCertDatalList{1}.auth-body-struc-type = continua-reg-struct = 2
(ContinuaRegStruct)

0x00 0x02 RegCertDatalList{1}. auth-body-data.length = 2
0x00 0x00 This is a regulated device
Table 4: IEEE 11073-20601 Regulatory Certification Data List Characteristic Example

In this example, the total length of the structure is 22 octets.

15
Bluetooth SIG Proprietary



o

For the Bluetooth Profiles addressed by this white paper, the measurement time stamps follow the format
of the Bluetooth Date Time characteristic. This format is encoded according to the Date Time
characteristic definition accessible via the Bluetooth SIG Assigned Numbers [3]. Each field is an 8-bit
integer, except for “year”, which is a 16-bit integer.

For example, the time stamp for 18th December 2010, 15:23:06 is encoded as the following 7-byte
sequence in the Date Time field: OXDA 0x07 O0x0C 0x12 OxOF 0x17 0x06. Note that due to the little-endian
order, the first two bytes in the sequence represent the year.

The Sensor’s current time is exposed by Current Time characteristic in Current Time Service. The format

is accessible via the Bluetooth SIG Assigned Numbers [3]. The Current Time characteristic has 10 bytes;
the first 7 bytes are in Date Time format, and the ninth byte exposes fractions of a second, in units of
1/256th of a second. The eighth byte (day of week) and tenth byte (adjust reason) are not taken into
consideration for transcoding at this time.

For example, the Sensor’s clock for 18th December 2010, 15:23:06.750 is encoded as the following 10-
byte sequence in the Current Time field: OXxDA 0x07 0xOC 0X12 OXOF 0x17 0x06 0xXX 0xCO OxXX.

IEEE 11073-20601 AbsoluteTime specifies time with a resolution of 1/100 of a second. Its data format is
encoded using binary coded decimal (i.e., 4-bit nibbles) and every field has 8 bits. For example, the
date/time 18th December 2010, 15:23:06:75 is encoded as 0x20 0x10 0x12 0x18 0x15 0x23 0x06 0x75.

Bluetooth Date Time characteristic format has a resolution of one second, so, when it is used for
timestamps as a standalone format, the sec-fractions field must be set to zero in the transcoding process.

On the other hand, the Current Time characteristic format has a resolution of 1/256 of a second, so the
sec-fractions field should be converted in the transcoding process.

Because AbsoluteTime is encoded as a Binary Coded Decimal (BCD) format, a conversion between
formats is needed; however, the BCD conversion does not result in a loss of precision.

Table 5 shows mapping from the Bluetooth Time Stamp fields to the AbsoluteTime type fields:

Bluetooth Field Name (Date Time or Current Time) | AbsoluteTime Field Name

Vear century?!
year?

Month month

Day day

Hours hour

Minutes minute

Seconds second

Fractions256 (only for Current Time) sec-fractions?®

Table 5: Bluetooth Date Time characteristic format to IEEE 11073-20601 AbsoluteTime Conversion

Notes:

1. This field is set to the two most significant decimal digits of the Bluetooth Year field, when the value of
the Bluetooth Year field is expressed as a 4-digit decimal value.

2. This field is set to the two least significant decimal digits of the Bluetooth Year field, when the value of
the Bluetooth Year field is expressed as a 4-digit decimal value.

3. This field is transcoded by multiplying the Fractions256 value by 0.390625 (100/256), rounding down
the result to the nearest integer, and then converted to BCD.
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2.3 ATTRIBUTE-VALUE-MAP

Each Metric object and the MDS have a conditional Attribute-Value-Map attribute. It is mandatory if the Agent
uses fixed-format data update messages. Fixed-format event reports refer to those attributes.

As this document is only relevant for nomenclature and model compatibility and does not mandate any way to
reach the 11073-20601 domain, this attribute is implementation-specific.

2.4 PM STORES, SCANNERS, AND PM SEGMENTS
This set of objects and their attributes are only concerned with the 11073-20601 transfer of data.
As this document is only relevant for nomenclature and model compatibility and does not mandate any way to

reach the 11073-20601 domain, the creation and use of these objects and their respective attributes is
implementation-specific.

17
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3.Device Specific Data Requirements

This section describes the mapping of device specific data from a Bluetooth environment to an 11073-20601
environment. This section will be expanded for various Bluetooth Profiles and Services in the future as they
become available.

The table below shows the transport(s) supported by each GATT-based service referenced in this document.

GATT Based Specification Blistooth LE | Bluetooth BRIEDR
Health Thermometer Service v1.0 | Yes Not in this version.
Heart Rate Service v1.0 Yes Not in this version.
Blood Pressure Service v1.0 Yes Not in this version.
Glucose Service v1.0 Yes Not in this version.
Weight Scale Service v1.0 Yes Yes

Body Composition Service v1.0 Yes Yes

Current Time Service v1.1 Yes Yes

Device Information Service v1.1 Yes Yes

Table 6: Transport Support for GATT-based Services

3.1 HEALTH THERMOMETER
This sub-section defines transcoding the thermometer device specific data into IEEE 11073-10408
Thermometer device specialization [3] class attributes.

3.1.1 DEVICE-SPECIFIC MDS CLASS REQUIREMENTS

In addition to the MDS class requirements shown in Section 2.1, Table 7 shows incremental MDS class
requirements specific to this device.

11073-
11073-20601 Blugto?th Eluetoot Bluetooth 206(_)bl 11073-20601 Data
Attribute Equivalent . Data Type Attribute | Type .
Characteristic | Service Type (informative)
(ASN.1)
System-Type N/A N/A N/A TYPE! (INT-U16, INT-U16)
System-Type- TypeVer List of (INT-U16, INT-
Spec-List N/A N/A N/A List? uU16)

Table 7: Device-specific MDS Class Requirements

Notes:
1. Value not present since System-Type-Spec-List exists.

2. Since the “Health Thermometer Service" [5] is a “Primary Service”, an entry is required to be added to
the TypeVerList as follows:

0x10 0x08 type = MDC_DEV_SPEC_PROFILE_TEMP
0x00 0x01 version = version 1 of the 11073-10408 device
specialization

18
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3.1.2 11073-10408 NUMERIC CLASS REQUIREMENTS

This section describes the 11073-10408 numeric class requirements. It is restricted to those 11073-20601
attributes that are used on the Thermometer device.

o

1107320601 | £luetooth Bluetooth | Bluetooth | -1073-20601 1107520601
Attribute Equwalen.t .| Service Data Type ST Data Typg
Characteristic Type (ASN.1) (informative)
Handle N/A N/A N/A HANDLE?! INT-U16
) (INT-U16,
Type N/A N/A N/A TYPE INT-U16)
'\S";t;'lf'Spec' N/A N/A N/A MetricSpecSmall® | BITS-16
: Temperature Health 4
Metric-Id Measurement | Thermometer Aggregate | OID-Type INT-U16
Temperature
- Type and Health i 5 i
Unit-Code Temperature Thermometer Aggregate | OID-Type INT-U16
Measurement
(INT-US8, INT-U8,
Absolute-Time- | Temperature Health Agareqate | AbsoluteTimes INT-US8, INT-U8,
Stamp Measurement | Thermometer ggreg INT-US8, INT-US,
INT-U8, INT-U8)
Simple-Nu- Temperature Health . ;
Observed-Value | Measurement | Thermometer Aggregate | SimpleNuObsValue’ | FLOAT-Type

Table 8: 11073-10408 Numeric Class Requirements

Notes:

1. Each metric object is required to have a unique non-zero ID assigned by the implementation.
2. Setto {MDC_PART_SCADA, MDC_TEMP_BODY}.

3. When the Measurement Interval characteristic is not present or when it is present and its value is

zero (aperiodic mode) then this is set to 0xF040 (mss-avail-intermittent, mss-avail-stored-data, mss-

upd-aperiodic, mss-msmt-aperiodic, mss-acc-agent-initiated). When the Measurement Interval
characteristic is present and its value is non-zero (periodic mode) this is set to 0x4040 (mss-avail-
stored-data, mss- acc-agent-initiated).

4. The value is inferred either based on the non-static Temperature Type field of Temperature
Measurement when it is present (presence indicated by bit 2 of Flags field) or the static Temperature

Type characteristic. If both are absent, Metric-1d shall be set to MDC_TEMP_BODY.

11073-10408 Temperature Bluetooth Temperature Type Bluetooth
Metric-Id code Description Value
MDC_TEMP_AXILLA Armpit 0x01
MDC_TEMP_BODY Body (general) 0x02
MDC_TEMP_EAR Ear (usually ear lobe) 0x03
MDC_TEMP_FINGER Finger 0x04
MDC_TEMP_GIT Gastro-intestinal Tract 0x05
MDC_TEMP_ORAL Mouth 0x06
MDC_TEMP_RECT Rectum 0x07
MDC_TEMP_TOE Toe 0x08
MDC_TEMP_TYMP Tympanum (ear drum) 0x09
Reserved All other values

Bluetooth SIG Proprietary
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Table 9: Temperature Metric-ld Description Conversion

5. This value is mapped from Bit 0 of the least significant octet of the Temperature Measurement
characteristic. The mapping is as follows in Table 10:

11073-10408 Temperature Bluetooth Temperature Temperature Unit
Unit Value Unit Value Description
MDC_DIM_DEGC 0 Celsius
MDC_DIM_FAHR 1 Fahrenheit

Table 10: Temperature Type Description Conversion

6. When supported, this value is derived from the Time Stamp field of Temperature Measurement
characteristic. See Section 2.2.6.

7. This value is derived from the Temperature Measurement Value field of the Temperature
Measurement characteristic.

3.2 HEART RATE SENSOR

This section defines transcoding the heart rate Sensor device specific data into IEEE 11073-10406 Basic
Electrocardiograph (ECG) device specialization [7] class attributes and the energy expended object of the
IEEE 11073-10441 Cardiovascular Fitness and Activity Monitor device specialization [15].

3.2.1 DEVICE-SPECIFIC MDS CLASS REQUIREMENTS

In addition to the MDS class requirements shown in Section 2.1, Table 11 shows incremental MDS class
requirements specific to this device.

1107320601 | 2luetoomn Bluetooth | Bluetooth | yro o 2000t | 11073-20001
Attribute quivalent | geryice Data Type | Arribute ata Type
Characteristic Type (ASN.1) (informative)
System-Type | N/A N/A N/A TYPE! 8’1‘;“16! INT-
System-Type- 3 List of (INT-U16,
Spec-List N/A N/A N/A TypeVerList INT-U16)
Tick-resolution? | N/A N/A N/A FLOAT-Type FLOAT-Type

Table 11: Device-specific MDS Class Requirements

Notes:
1. Value not present since System-Type-Spec-List exists.

2. Defined as 2(-10)=1/1024. Matches [8] RR-Interval unit, and can be represented exactly by FLOAT-
Type.

3. Since the “Heart Rate Service” [8] is a “Primary Service”, the following entries are required to be
added to the TypeVerList (the cardiovascular device specialization may be excluded if the device
does not contain the Energy Expended field in the Heart Rate Measurement characteristic; since its
absence can only be ascertained when the measurement sequence is completed, in practice its
omission would happen if, for example, creating upstream data from the measurement sequence):

0x10 0x06 Specialization value = MDC_DEV_SPEC PROFILE_ECG

0x00 0x01 version = version 1 of the 11073-10406 device specialization

0x10 0x29 Specialization value = MDC_DEV_SPEC_PROFILE_HF_CARDIO
0x00 0x01 version = version 1 of the 11073-10441 device specialization
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0x10 0x8D Profile value = MDC_DEV_SUB_SPEC PROFILE_HR
0x00 0x01 version = version 1 of the 11073-10406 device specialization

Note that there should be no Date-and-Time attribute since this Service does not support time stamps in
its measurements. The Manager shall enter a time stamp at the time of reception of the data.
3.2.2 11073-10406 AND 11073-10441 NUMERIC CLASS REQUIREMENTS

This section describes the 11073-10406 and 11073-10441 numeric class requirements. It is restricted to
those 11073-20601 attributes that are used on the Basic Electrocardiograph device and the
Cardiovascular Fitness and Activity Monitor device.

3.2.2.1 HEART RATE MEASUREMENT

Bluetooth Bluetooth | 11073-20601 11073-20601
i\%torﬁﬁgml Equivalent 22:3?8(Sth Data Attribute Data Type
Characteristic Type Type (ASN.1) (informative)
Handle N/A N/A N/A HANDLE?! INT-U16
) (INT-U16,
Type N/A N/A N/A TYPE INT-U16)
g'rf]t;'lf'Spec' N/A N/A N/A MetricSpecSmall® | BITS-16
Unit-Code N/A N/A N/A OID-Type* INT-U16
Heart Rate
. Measurement .
Simple-Nu- SimpleNuObs
Observed-Value (Heart Rate Heart Rate | Aggregate Value’ FLOAT-Type
Measurement
Value field)

Table 12: 11073-10406 Numeric Class Requirements

Notes:

1. Each metric object is required to have a unique non-zero ID assigned by the implementation.
2. Value is set to {MDC_PART_SCADA | MDC_ECG_HEART_RATE_INSTANT}.

3. Set to 0x4040 (mss-avail-stored-data, mss-acc-agent-initiated).

4. Unitis MDC_DIM_BEAT_PER_MIN.
5

This value is derived from the Heart Rate Measurement Value field of the Heart Rate Measurement
characteristic, which is either an 8-bit or 16-bit unsigned integer depending upon bit 0 of the Flags
field. This value is converted to FLOAT-Type for transcoding using an exponent of 0.
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3.2.2.2 RR-INTERVAL
Optionally transcoded when Heart Rate Measurement conta