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1. Overall Description:

SA4 would like to thank TSG-RAN and TSG-SA1 for their LS on the Service Requirement for MBMS LTE. SA4 has not started with Release 8 work. It is not clear, how the SA4 functions and features improve during Release 8. Further, SA4 has not studied the improved capabilities of MBMS LTE bearer services. In order to give feedback, SA4 has agreed to use Release 7 specifications as basis for the feedback. 

In the following considerations, SA4 assumes that Mobile TV channel switching time is the time between the reception of the first IP packet on the new Mobile TV channel until the start of the presentation of the A/V content. For clean presentation of A/V content, a UE needs to receive random access points into the audio and video stream, A/V synchronization information and decryption keys (if applied). Additional buffering for application layer FEC decoding (if applied) and de-jittering is necessary to ensure continuous playout.
Components influencing the above clean presentation are for example:
· Frequency of Random Access Points (RAP): A random access point defines a point in the multimedia stream, where the UE could start rendering the content on the screen. Note, increasing the Random Access Point periodicity may increase the required bandwidth and/or may decrease the image quality. In order to get a good channel switching performance, the network should set the Random Access Point frequency to one RAP every 1-3sec. 
· Security: If MBMS Transmissions are encrypted, the UE must have MBMS Session Keys (MSK) and MBMS Traffic Keys (MTK) to start decoding the multimedia stream. MSK are received using unicast (dedicated channel) and MTKs are transmitted interleaved with the multimedia stream. 
· Application Layer Forward Error Correction (AL-FEC): The MBMS FEC is a sender-optional method to improve the transmission reliability. When using the MBMS FEC, the UE must be prepared to buffer the received data until a full protection period is received. The network determines the protection period. For reasonable efficiency at least 4 seconds protection period should be considered. Note, if packets from several Mobile TV channels may be used to construct the FEC source block (i.e. Stream Bundling for FEC protection), then the AL-FEC does not affect channel switching times for channels sent in one bundle, i.e. on one mobile TV channel. 
· Client Buffering for e.g. de-jittering is often set to 1 to 3 sec. De-jittering might be necessary, if traffic smoothing is applied in the network.
Note that the above delay components are in general not additive, especially for a well-designed service.

Switching times of 3-5sec seem reasonable from SA4 experts point of view. However, lower switching times can be achieved by a cost of increase bandwidth requirement and/or decreased the service quality. Accepting longer switching times can allow improvement in terms of efficiency and/or quality. Note that the above mentioned switching times exclude lower layers switching, i.e., the time between the reception of the last IP packet of the old Mobile TV channel and the time until the reception of the first IP packet of the new Mobile TV channel.
2. Actions:

To RAN, SA1, SA3 group.

ACTION: 
SA4 asks RAN, SA1 group to take the above given information into account

ACTION: 
SA4 asks SA3 group to give further details on the MSK update periodicity and the MTK transmission periodicity
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