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1 Introduction

In Release 7, access to MBMS user services over unicast channel has been defined. MBMS streaming services are, hence, accessible through PSS servers. The list of PSS servers that provide access to a specific MBMS user service is provided in the MBMS User Service Description. This functionality will enable service continuity in the case of MBMS coverage unavailability and service availability for roaming users. However, since the handover from MBMS to PSS will typically incur an interruption in data reception of several seconds, a gap in the viewing experience will result for the user. For illustrative purposes, we consider the example of a user watching a football game over MBMS. The user moves into an area where the MBMS coverage is very weak or not existent and the MBMS session is interrupted. The UE notices the interruption in data transmission and decides to switch to the alternative unicast delivery over PSS. Taking the decision and setting up the PSS session would usually result in an interruption of several seconds. The user might want the session to resume from the current point of time or he might rather prefer to view the time period he has missed. The latter case can be interpreted as a simple case of time shifting, with a very small time shifting depth of a couple of seconds.
In S4-070449, an initial proposal for the support of gap-less handover from MBMS to PSS was made. Based on user preference and PSS server capability to support time-shifting, a mechanism is provided to start the PSS session from the desired time point of the session.
Further evaluation of this feature lead to the outcome that time shifting functionality may be useful to cover other use cases than the one described above. This document tries to identify the different use cases that time shifting needs to address.
2 Use Cases

In this section, we identify the use cases of time shifting that we think are crucial to be addressed by the time shifting.
As discussed above, the handover case from MBMS to PSS is one important use case. It should be possible to allow for gap-free transition from MBMS to PSS. Accurate synchronization is very important in this use case as un-synchronized PSS session will result in gaps or repetitions of some already played out content. The handing back from PSS to MBMS has not been specified in release 7. If this functionality will be supported in release 8, then the impact of time shifting on the lag between PSS and MBMS sessions needs to be limited for improved experience.  In release 8, those aspects may need to be addressed more carefully.
A UE that is roaming in a foreign network where the subscribed MBMS user services of its home network are not available has been addressed by release 7. The content delivery over unicast is also designed for enabling access to subscribed MBMS user services for roaming devices. As a natural extension to this feature, time-shifted access to user’s favorite programs while roaming is to be supported. 
Furthermore, the adjustment and enabling of trick modes should be studied. Fast-forward in a time shifted session should be enabled. Pausing and resuming, at a later time and at a selected time point of the session (probably the time point of the last PAUSE), the MBMS streaming session should also be enabled.
The above mentioned use cases are purely server-enabled, i.o.w. the recording and time shifting functionality is provided by PSS servers solely. Digital Video Recording (DVR) with some server assistance is another topic for study in release 8. 
3 Conclusion

In this contribution, we identified different use cases for the time shifting functionality. We propose to address all of these use cases appropriately in release 8. 
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