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Abstract: This contribution discusses some of the issues with Group communications being defined only as an application layer (i.e., using the 3GPP network only as a “transport network”. An example application layer group communications specification, TR 23.979, “3GPP enablers for Open Mobile Alliance (OMA) Push-to-talk over cellular (PoC) services Stage 2 (Release 10), will be used to demonstrate that an application only solution, though may operate as best it can, cannot satisfy some user requirements that are dependant on the transport network, including the lower layers and access methods.

Expected Benefit/Effect: The benefit of adding enhancements within the 3GPP network to provide hooks other than just using 3GPP as “transport network” will enhance the performance and operations of group communications.
Discussion

If a group communication solution exists using the 3GPP network only as a “transport network”, why does the 3GPP network  being designed for Release 12 and beyond need to have enhancements to support group communications?

This question is why we are having difficulties defining Group Communication System Enablers for LTE.  Perhaps using this example will help.   

There are a few items that immediately can be identified.

1)
Addressing

2)
Resources

3)
Delay

Addressing

If group communications are application only, then the addresses used to identify the groups themselves and thier members are not network identifiers, but application specific. Although this is not a bad thing, it does imply that control of individual network devices and resources is not available.

Resources

If group communications are application only, then inorder to communicate with the application at any time, a network resource exist between applications.  This can be accomplished by establishing a connection each time or once and then maintain the connection.  In the first case the delay (subject of next section) to establish a connection each time, may not satisfy some application requirement.  In the second case maintaining connections for every group and every member of those groups may exhaust network resources.

Therefore an enhancement to the 3GPP network would be a shared resource for group communications.

Delay

Delays of many kinds exist: delays to access a shared medium, delays to transmit a bit from transmitter to receiver via some medium, delays to process, end-to-end application delays, and delays to for signalling to establish a connection.  The end user of the application will experience the summation of most of these delays.  Therefore given an end user’s requirement for delay, it is then a matter of distributing that delay among the contributing delays.

Annex B of TR 23.979 contains analysis of the delay for the PoC session establishments. In both cases the delay estimates for the setup of the signalling connection are about 700 ms – 1500 ms and the delay estimates for establishing the radio access bearer are about 700 ms – 1500 ms.  Using these estimates there is already an estimated delay of 1400 ms – 3000 ms, which exceeds current expectations of other Land Mobile Radio (LMR) systems for end-to-end delays.  If one only doubles the single end delay, then the estimated end-to-end delay is doubled (2800 ms and 6000 ms).

Therefore an enchancement to the 3GPP network would be a more efficient method (reducing delay) for establishing the signalling connection and user data connection.
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