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Introduction

This document an additional use case for TR 22.988.

Proposal

For approval.

* * * First Change * * * *

4.3
Use case 3
 Implantable Defibrillators
4.3.1
Short Description

Acme Medical Devices has introduced an implantable defibrillator that makes use the GSM network to provide 24 hour access to patient status. These devices are expensive and are reserved for patients with very serious heart rhythm issues or patients who have received a heart transplant. Existing implantable defibrillators require an external transceiver that connects to a wired phone line. By embedding the mobile capability in the device, the expense and inconvenience of the external transceiver is removed. The resulting devices are less expensive and allow the patient more latitude for travel and moving around. Like existing devices, the lithium-ion batteries are charged by induction so no physical contact with the device is required or desired.

The company estimates that 1-2 million devices will eventually be operating within North America, with the potential for as many in Europe.

Regional and national wireless carriers have balked at allowing these devices to connect to their networks. The problem, they say, is that the target markets for these devices are highly concentrated and would strain the numbering resources in a few communities. Roaming is an issue but could be handled with existing business agreements.

A consortium of carriers has proposed adopting SIP URIs as the primary means to address these devices. Acme would be assigned a domain name, and would be free to assign each device a number or name of its choosing. Acme has agreed to manufacture the devices to assume an IP connection, and Acme’s radio module manufacturers have agreed to create modules that open and IP connection in response to a signal over the paging channel.

Due to the nature of the devices, the UICC functionality will necessarily be embedded in the device. This requires wireless carriers to be able to provision and re-provision these devices as they may have to transition between carriers.

Future versions of the device may be able to capture location information and transmit that along with other medical data to the nearest E911 call center, effectively generating an automatic emergency call.
4.3.2
Actors

· Acme Medical Devices Company

· Radio module manufacturers

· Wireless network operators
4.3.3
Pre-Conditions

· Acme’s suppliers provide IP-ready radio modules

· The carriers’ networks support SIP or IMS and are able to map a SIP URI to an IMSI or IMPI in their HSS or HLR nodes

· The carriers have messaging gateways that allow Acme or doctors to contact specific devices via IM messages or via SIP over IP

· The embedded UICCs are capable of being provisioned over the air

· The embedded UICCs can be ported out from one carrier to another and re-provisioned over the air
4.3.4
Post-Conditions

· Defibrillators can originate and receive messages over an IP connection

· The carriers’ networks support the loads

· Devices are reachable via their SIP URIs and the carrier message gateways

· Patients report increased satisfaction from not having to remain close to home

· The end-to-end system proves more reliable due to the nature of the connections between the old-style devices and the external transceivers.
4.3.5
Normal Flow

In the course of normal operations, there are three main events for a given sensor:

1. When it first powers up and registers with the network

2. When it generates and sends a report to the network

3. When the company’s network sends a message to the sensor

Each of these events is comprised of a sequence of smaller steps.

Registration:

1. The devices are powered up and tested in the operating room before implantation
2. The device powers up
3. The radio module registers through the GSM network in the normal way
4. The radio module registers with the SIP server on the carrier’s network. This sets up the mapping between the SIP URI in the HSS and the newly assigned IP address
Remote-originated messages:

1. The device “wakes up” on schedule and establishes a SIP session with the SIP server

2. The device generates a report as a short message then transmits that to the SIP server as a message payload. If the message is more than 1500 bytes, then two messages are sent.

3. The SIP server acknowledges receipt of the message

4. The device terminates the SIP session

5. The device goes back to “sleep”

Remote-terminated messages:

1. The company’s network generates a message addressed to a specific SIP URI

2. The company sends the message to the carrier’s message gateway

3. The carrier’s HSS contains the mapping of SIP URI to IMSI or IMPI, and to the currently assigned IP address

4. The carrier pages the sensor over the paging channel using the IMSI or IMPI

5. The device responds by establishing a SIP session with the SIP server

6. The carrier delivers the message to the device as a message payload

7. The device responds

8. The device terminates the SIP session

9. The device goes back to “sleep”

4.3.6
Alternative Flows

When a device responds to an event in the patient’s heart, a report is generated an immediately sent to the doctor via the company’s portal. Future versions of the device may use network and/or GPS information to capture location and transmit an emergency call to the nearest E911 call center, either automatically or at the instructions of the patient’s doctor.
4.3.7
Exceptions

The most critical exception occurs when the GSM network is unreachable. The radio modules are built to work on every standard cellular network in either North America or Europe, depending on the model, but there are still areas that do not have access to a network. In those cases, the device will queue up all event reports for transmission when the network is next reachable.
