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3
Justification

To save battery, new smart phone operating systems do not allow downloaded real time IMS applications, such as a VoIP application, to continuously run in the background to handle events in a real-time manner. This means that a downloaded real-time IMS application in the phone will be suspended by the OS soon after IMS registration is completed, and then the Gm connection will be gone. Hence if a terminating request arrives, as an example, then the application is not able to receive it and respond to it in a timely manner leading to a lost session. Another example, when the registration needs to be refreshed the real-time IMS application will not be able to reregister in a timely fashion leading to a cancelled contact in the network. Operating systems such as Android, and iOS, have their own rules as to when to shut down an application from running in the background. 

It is important to emphasize that the above behaviour applies to all downloaded applications, regardless of the protocol used. Hence this is not an IMS specific issue.

Native applications, such as a VoLTE implementation being integrated in the OS, do not have this problem, but any real-time application that is downloaded and runs on top of the OS will need to be woken up, once it is suspended (under control of the OS, and in accordance with its rules). And while an application can in principle stay active by regularly sending messages to the network, and trying to beat the OS rules, such behaviour would defeat the purpose of saving phone battery time. Hence such a solution is neither viable nor supported by most, if not all, applications.

To enable real-time applications on any device to wakeup, device vendors implemented “push service” servers that can send a wake-up notification to the OS in order to trigger the OS to wake up any application. These servers need to be notified by the network when an application needs to be woken up. 

The following references illustrate how both Android, and iOS enable development of real-time applications, that required real-time action from the applications using their respective push servers:

· https://developer.apple.com/library/archive/documentation/Performance/Conceptual/EnergyGuide-iOS/OptimizeVoIP.html#//apple_ref/doc/uid/TP40015243-CH30
· https://developer.android.com/training/monitoring-device-state/doze-standby
This means that the network needs to have a mechanism to wake up a real-time IMS application when a terminating request intended for the real-time IMS application is received or when the real-time IMS application needs to perform autonomous tasks such as refreshing a registration.

The figure depicts the control and user plane for a downloaded IMS application accessing an IMS network via WLAN 
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It is important to emphasize that downloaded real-time IMS applications use the internet APN as opposed to the IMS APN to register in IMS, and the list of P-CSCF is configured in the UE, via managed objects.
4
Objective

The objective is to provide a mechanism that enables the IMS network to wake up downloadable real-time IMS applications. The mechanism shall support at minimum the following scenarios:

· Wake up dormant real-time IMS applications to refresh their registration.
· Deliver any terminating request, including the terminating requests originating in the IMS network, destined to a dormant real-time IMS application that has successfully registered in IMS and its registration is still valid.

The mechanism shall be able to run generically and efficiently on all devices supporting real-time IMS applications
The mechanism shall be access independent and independent of the underlying 3GPP system, i.e. it has to work with EPC, and 5GC

The mechanism should also utilize existing IETF work in that regard.
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