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7.3.1 Measurement modes and one shot/asynchronous messaging

There are two measurement modes for personal connected healthcare (PCH) devices, (i) the single measurement mode and (ii) the continuous measurement mode. Depending on the nature of measurements that the device generates, some support only one mode while others support both modes.
The single measurement mode provides only one measurement per one measurement process, whereas the continuous measurement mode provides multiple measurements continuously. An example of the single measurement is weight scales, which provide one measurement of weight shortly after a user steps onto the scale. An example of continuous measurement mode is heart rate monitors, which provide a measurement of user’s heart rate periodically, say every one second, and continuously. 

Table-YYYY shows measurement mode support for various devices.

Table-YYYY Measurement modes for various devices.
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7.3.2 Measurement states
Generally, the implementation 
The Plug-Ins of all types of PCH devices measure and provide the data in the following steps: 

1. The user completes pairing of a PCH device and a smartphone. Pairing must be completed before any measurements to take place.
2. The user starts up the application on the smartphone, and takes a measurement using the PCH device. 
3. When the PCH device acquires a measurement result successfully, (i) the connection between the PCH device and the smartphone (i.e., the Plug-In) are always in one of the states as follows:established, (ii) the measurement data is sent to the smartphone, and (iii) the connection is closed. 

1) DISCONNECTED
4. For the continuous measurement mode, the step-3 is repeated whenever a new measurement is acquired. 

The Plug-In is not connected to any devices
2) READY
The Plug-In is connected to the targeted device, and measurement is readyable to start.
3) MEASURING
Measurement is in progress, but no measurement result has been sent from the device.
4) AVAILABLE
The Plug-In has received a latest measurement from the device and the measurement is available for applications.
5) MEASUREMENT_ERROR
Measurement has somehow failed; e.g., the user has detached the device from his/her body during measurement.

These states are defined in this specification to provide applications with usefuldetect the status information of Plug-Ins. They represent service level states and transitions.

The of measurement state transition is shown as blow:

Figure xxxx: Measurement state transition.

For both singlebeing conducted by the PCH device. The Plug-In just receives measurement and continuousresults only when the measurement modes, the black arrows indicate normal flows, whereas brown arrows indicate error flows. The dotted arrows indicate additional transitions only for continuous measurement modesucceeds.

7.3.32 Policy for one-shot messages

One-shot messages can be sent to a Plug-In by an application arbitrarily at any time without knowing the status of the Plug-In or the measurement that is underway. Therefore, in order to clarify what applications can obtain by use of one-shot messages, the objective ofpolicy for responding to a one-shot messages needs to be defined. API request is specified as follows:

· The objective of one-shot API that is defined in this specification is to retrieve the latest result of one measurement that has been completed.

In order to achieve this objective, the policy for responding to a one-shot API request is specified as follows:

· If the Plug-In has athe latest measurement result, the Plug-In SHALL return the result immediately.
· Otherwise, the Plug-In SHALL return an error with an error code that represents the measurement state of the Plug-In.

The errors and the error codes are corresponding to the measurement states that are defined above, 7.3.2. The details of the error codes are defined in the Technical Specification sections of each PCH devices.

This means that if the application receives an error, it may have to send additional one-shot API requests to the Plug-In in order to obtain measurement data for single measurement devices. For continuous measurement devices, the application need to send one-shot API requests one after another in order to get new measurement data that are sent from the PCH device.
The following figures show examples of responses to one-shot API requests from Plug-Ins depending on various measurement statesstatus.


Figure.x 8:   Example of single measurement.



Figure.x 9:   Example of continuous measurement.

7.3.4 Policy for asynchronous messages

When the Plug-In contrast to one-shot messages, receives a request of asynchronous messages are sent by amessaging API over the GotAPI-1 Interface:
· If the Plug-In has the latest result, it SHALL return the result to anthe application under full control of the Plug-In. immediately over the GotAPI-5 Interface.

· ThereforeOtherwise, the policy for Plug-Ins toIn SHALL NOT send an anything.

After the Plug-In receives a request of asynchronous message is specified as followsmessaging API over the GotAPI-1 Interface:

· TheWhenever the Plug-In gets the latest result from the connected PCH device, it SHALL send a measurementreturn the result to the application upon the Plug-In obtaining a new measurement result from the deviceimmediately over the GotAPI-5 Interface.
· IfAt other times, the Plug-In does not obtain the measurement result, Plug-In SHALL NOT send an error with an error code that represents the measurement stateanything.

[image: ]
Figure 10:  Example of the Plug-In.asynchronous messages (continuous measurement).

The errors and the error codes are corresponding to the measurement states that are defined above, 7.3.2. The details of the error codes are defined in the Technical Specification sections of each PCH devices.


7.3.5 Intermediate measurements

Some personal healthcare devices may provide intermediate measurements in addition to actual measurements (“measurements”). For example, intermediate temperature for thermometers, and intermediate cuff pressure for blood pressure monitors. Intermediate measurements are provided for display purposes while the measurement process is in progress. Intermediate measurements are supported as optional features in the IEEE and Bluetooth LE (BLE) specifications. 
However, currently there are no personal connected healthcare products available in the market, at which this API is targeting, supporting intermediate measurements. Therefore the current version of this specification does not standardize intermediate measurement features. 

· The Plug-Ins SHALL not send an intermediate measurement as a measurement to applications.

If a Plug-In wants to send intermediate measurements to applications, it needs to define a proprietary data set of its own for intermediate measurements so as not to be confused with a measurement by applications. For example, use a unique error code that is not used elsewhere to indicate that the value is an intermediate measurement. The details of the error codes are defined in the Technical Specification sections of each PCH devices.
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