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Abstract: This discussion document introduces a new WID for a study on device-to-device communication. The intention is to study potential requirements to support device-to-device communication in the infrastructure. Ideally customers experience the same device-to-device communication support whether set up via the infrastructure or via ProSe communication. 
Missing device to device communication support in 3GPP
Telephony services work very well end-to-end between two devices. Also IMS provides support of for end-to-end, device-to-device multimedia communication.

Most mobile data however is client server based. There is no support in the 3GPP system for IP level end-to-end communication between two devices. E.g. in 22.368 it is specifically stated that:

The communication scenario where the MTC Devices communicate directly without intermediate MTC Server (refer to figure 5-3) is not considered in this release of the specification.
It is not possible to set up a basic data connection between two devices. The IP address of the other device is not known as it is dynamically allocated every time it attaches. Even if the IP address is known, IP addresses that are sent to that IP address would not pass firewalls. In the MTC work, trigger functionality was specified to set up connectivity and pass firewalls for communication initiated by a network server. But this architecture with an MTC IWF does not seem suitable to be used directly by other end devices?
With ProSe, 3GPP is now enabling direct device to device communication for devices that are in proximity. There is even the requirement to be able to switch between ProSe communication and communication between the EPC. But how to set up a data communication session between two devices via the EPC, which would then be subsequently switched to ProSe communications? May be this is possible when using IMS, but do we always want to use IMS for all ProSe communication just in case it might have to be switched to infrastructure mode?
Prose also enables a UE to discover other UEs of interest:
A discovering ProSe-enabled UE shall be able to determine whether or not another ProSe-enabled UE is of interest to it.
This works for other ProSe-enabled UEs that are in proximity. But if discovery of devices of interest can happen irrespective of proximity, then how to determine which devices are of interest? In home environments, DNLA provides support for discovery of services (e.g. a media server) provided by other devices. DNLA works on the basis that only other devices in the same LAN are discovered. For devices that connect to the cellular infrastructure, discovery of services/applications provided on other devices is a different issue. 
What seems to be missing from existing 3GPP support for device-to-device communication is:

· support for end-to-end IP-level data communication support between two devices via the infrastructure

· support for discovery of devices of interest via the infrastructure.
Some use cases for device-to-device communication
The following are some example use cases for device-to-device communications:
Joe is on a holiday. He is a keen photographer and has taken some nice photos. Sitting at a restaurant table he decides to synch his photos to his tablet device. ProSe will allow him to synch directly between his devices. Next day he has left his tablet device in his hotel room. To safeguard the photos he has taken that day he wants to synch them to his tablet device, even when it is in his hotel room. Synchronization happens via the cellular infrastructure. Joe does not experience a noticeable difference whether synchronization happens via ProSe communication or via the infrastructure.

When Jane is at home, she can send photos from her phone directly to a wireless printer using ProSe communication. When she leaves home, the communication is continued via infrastructure mode. Jane can send photos to her printer from anywhere via infrastructure mode.

Tom and John are playing a multiplayer race game together. Each is using his own tablet device. Communication happens via the cellular infrastructure. There is no need for a separate game server in the network.
Proposal for a WID on Infrastructure based device-to-device communication
The proposal is to start a Study on Infrastructure based device communication. The intention of the study should be to investigate whether there is a need for additional 3GPP support for device-to-device communication via the infrastructure and if so, what are potential requirements. S1-133089 provides a draft for a WID on Infrastructure based device-to-device communication.
