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Use case and benefit of UE Power Saving and Fast Stream Switching in MBMS is described in current Draft TR 26.9de Improved Video Support for PSS and MBMS Services (Release 9). However the impact to existing system, and support of necessary underlying functions have not been identified. For this reason, SA4 has sent an LS to RAN, and following answers have been received from RAN2 in LS reply R2-095350 (S4-090798). 

Question1:

· Is there an enabling technology currently defined or being discussed in RAN for efficient power saving for MBMS, e.g. MBMS scheduling?

Yes. Scheduling of MBMS is sent once in every scheduling interval (typical value is 320ms). If an MTCH (MBMS Traffic Channel) flow has currently no data but the service session is ongoing, the UE will wake for 1ms (one sub-frame) every about 320ms. This is good enough power saving technique.
Question2:

· Is it feasible for EPS (e.g. BMSC) pre-schedules sleep and transmission interval of MBMS streams, of which the granularity of sleep interval may extend to 2~3 seconds?  

Current scheduling mechanism allows the UE to sleep between scheduling intervals if there is no MTCH data. The scheduling interval is configurable; the value range for MBMS-Rel 9 has not been defined yet, but an expected typical value is given above. Therefore, it is feasible for EPS pre-schedules sleep and transmission interval of MBMS streams; but it is FFS whether the granularity of sleep interval could be extended to 2~3 seconds or not. 
According to the LS reply, it is confirmed that efficient power saving for MBMS is in the scope of current Release-9 work item, and although not supported yet, pre-scheduling of sleep interval by BMSC for UEs receiving MBMS service may be feasible. Base on the discussion, we believe it is safe to consider that proposed use case of power saving and stream switching described in section 5.3.2 may be feasible with no or little impact to existing RAN system. 

Therefore we propose to continue to seek the potential solution for the use case of power saving and fast stream switching. This document contains a P-CR to include a solution text in current IVS TR.
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------------------------------  Start of 1st Change -------------------------------------------

7.1.1.3 
Solution Integration Approaches
7.1.1.3.x   Time Slicing and Fast Stream Switching
This section describes a solution of time-slicing for achieving efficient power-saving and fast stream switching.

Assuming that N number of SVC streams is collected and multiplexed in BMSC for delivery via MBMS bearers, BMSC buffers the SVC streams for the duration of Scheduling Period. The length of Scheduling Period ranges from hundreds milliseconds to several seconds, and it is semi-statically configurable (i.e. infrequently changed). The Scheduling Period consists of N number of assigned time-slices {T1, T2, …. TN}, and reserved time-slices.  The assigned time-slices are used for transmitting buffered streaming data, and the reserved time-slices are simply the gaps between the assigned time-slices. The position and length of each assigned time-slice in the Scheduling Period may differ according to bandwidth requirement of the streams, however, once a configuration is fixed, it is hardly changed unless session information of a stream is changed. The information of time-slice configuration is distributed to UEs using separate methods, such as MBMS announcement message or notification message. Therefore, UEs may periodically repeat DRX operation using the information, once they are synchronized to the Scheduling Period. 
Figure 1x shows an example of time-slices consists of three video streams (stream-A ~ stream-C). The video streams are composed of two spatially scalable layers. In this example, the length of Scheduling Period is 3*T, and time-slices are assigned in the order of {stream-A, stream-B, stream-C}. BMSC buffers stream-A for periods T1 ~ T3, and it is transmitted in time-slice T4. The burst of stream-B buffered for periods T2 ~ T4 is transmitted in time-slice T5. Next burst transmission of stream-A is scheduled in T7 time-slice, therefore a UE receiving stream-A may turn-off RF components for the duration of T5~T6 and conserve battery power. If stream switching to stream-B is performed in period T6~T7, the UE has to wait until T8, hence zapping delay is incurred. 
In order to provide fast stream switching, preview stream is produced using base layer frames of all SVC streams. The preview stream can be composed of simple duplication of base layer frames, or it can be selection of I and P-frames of lower frame rate. There can be other methods for composing the preview stream, of which different stream switching performance and characteristics are exhibited. 
Figure 1x describes that streams (a)~(c) are generated using I and P-frames of base layers, and merged into single preview stream. The merged preview stream can be transmitted continuously in separate channel, or it can be mixed with time-slice data and transmitted in the same channel. When the preview stream is transmitted in separate channel, a UE that performing stream switching should be able to access the preview channel immediately, as a result, the UE may display low-quality video quickly while the UE is waiting for time-slice data. If the preview stream is transmitted together with time-slice data, UEs will be able to store preview frames of all other streams in internal memory. This requires overhead for receiving and storing the preview data even when the user is not changing stream, however once stream changing is initiated, it is able to show preview frames of all streams instantly using the stored data. 
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Figure 1x: Time Slicing and Preview Streams for Fast Stream Switching and Power Saving
------------------------------  End of 1st Change   -------------------------------------------
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