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1 Summary

Most of the technical standardization work of MBMS for Release 6 has been completed at SA4#35. During the standardization phase, a significant effort has been spent in identifying the cooperation of SA4 relevant protocols and applications with underlying MBMS bearers for GERAN and UTRAN. Especially for real-time streaming applications such as video streaming the experienced quality resulting from different system parameter settings and receiving conditions is still not completely understood. Therefore, we have attempted to emulate the performance of MBMS video streaming over GERAN using a standard video streaming system, namely H.264/AVC encoded and decoded video with accompanied audio using QuicktimePlayer7 as well as the Darwin StreamingServer. The server and the client PC are connected through a gateway which emulates MBMS streaming protocol stack over GERAN (see Figure 1). 
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Figure 1 Demonstration Setup: Server, Emulator, Mobile Terminals
The MBMS Emulator supports the following functionalities:

· Setup of several users with different receiving conditions (C/I in case of GERAN),
· Selection of the EGPRS modulation and coding scheme,
· Blind repetitions of RLC-PDUs on the GERAN layer,
· PDAN (Packet Downlink ACK/NACK) retransmissions as specified in TS 43.246,
· Streaming Framework as specified in TS 26.346,
· Application Layer FEC with different delay and overhead,
· Stream-Bundling,
· Congestion Control to avoid too significant end-to-end delay. 

Different parameters can be changed on-the-fly and the effects on the system and on the application performance can be monitored. The first implementation still lacks some features such as soft combining of RLC-PDUs, fragmentation units, etc. In addition, announcements and session setup is not considered in the demonstration.
The client PC actually allows simultaneous presentation of the quality for MBMS users with different reception conditions using different UDP ports for each user (see Figure 2). Hopefully some interesting and insightful effects of different parameter settings for the system and application performance can be demonstrated. However, it is important to understand that no conclusions for the standardization process can be drawn from this demonstration. 
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Figure 2 Received Quality for clients with different reception conditions.
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