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1 Introduction

During RAN2 meeting #57, RAN2 agreed on CR 2988r1 where it was made possible for the UE to rely on MICH for notifications of ongoing service modification, if the service is using MSCH for battery life saving. The motivation for this change was battery life, as discussed in R2-070712.
In this document we consider the applicability of this change for the purposes of Mobile TV. 

2 MBMS Mobile TV Channel Switching
In MBMS Rel-6, there is little chance of battery saving when the UE is receiving a Mobile TV channel. Even if MSCH is used, the extra drainage from MCCH reading every modification period will be very small, when compared to the duty cycle of the Mobile TV channel transmission. For this reason there is little justification to allow the UE to rely on MICH for notification of modification of ongoing services.
The user experience of Mobile TV will depend to a certain extent on the channel switching times.

Generally, the buffering required from the application is much longer than Radio Bearer reconfiguration times and therefore improvements in the RAN area are of limited benefit.

However, these RAN level times are also dependent on the acquisition of the mobile tv channel configuration. 

In general, the channel the user selects will have the following delay components: acquisition of the channel configuration, configuration of the channel and buffering. These are the components that stand in between the user selecting a channel and obtaining a picture on the screen.
If we consider an isolated MBMS Rel-6 operation, the switching of channels can be optimised by UE implementation such that when the user is receiving one channel, the UE pre-stores the configuration of other channels. This minimises the first delay component of channel switching delay (acquisition of configuration) that could be up to a maximum of one modification period, thus in the order of seconds.
It has to be noted that for the first channel the user selects, this optimisation does not give any benefit because the UE needs to acquire the complete MCCH. However, once the UE is receiving the first channel it is required to monitor MCCH every modification period. Therefore, it can easily keep track of the configurations of the other channels.
The timelines for first and subsequent MBMS Mobile TV channels are shown in figures 1 and 2.
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Figure 1 - Time-to-display for first MBMS Mob TV channel
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Figure 2 - Time-to-display for subsequent MBMS Mob TV channels

The configuration pre-storing mechanism described above will reduce the channel switching times by a few seconds. This mechanism can be used if the only Mobile TV content distribution technology is MBMS.
3 Mobile TV channel switching
When developing UEs that are able to receive Mobile TV content, it is beneficial if the user is somewhat unaware of the radio technology used. Generally, the user experience will be improved if he/she does not have to select the technology over which the content is received, but instead only choose the channels he/she wants to watch.
With the advent of competing technologies to MBMS (e.g. DVB-H), it would be beneficial if the UE can have similar performance over the multiple technologies. This means that to be able to use similar optimisations to the one mentioned in the previous section, the UE would have to permanently store the configurations of MBMS channels available.

However, when the user is receiving content on another technology, this would mean a continuous reading of MBMS MCCH every modification period because the UE cannot know when the configuration of the MBMS channels will change or the service will stop.
This will entail significant battery drainage and we would assume such optimisation would not be possible under the current MBMS standard. This also means that whilst the user is watching Mobile TV content on another technology, it will not even be able to track when the MBMS services have stopped.
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Figure 3 - MB current technologies
In the future, we will have a range of other technologies worsening the situation, as shown in figure 4. Therefore, it would be highly beneficial to consider the applicability of MICH for all ongoing services. We believe this change will allow UE optimisations to decrease channel switching times whilst avoiding a too high battery drain.

In addition, this change would also help future MBMS-SFN operation technologies as they will also suffer from the same problem as the MBMS Rel-6 operation.
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Figure 4 - MB future technologies
4 Proposal
The discussion above shows one case study where the UE can be optimised for Mobile TV channel switching. There are other UE specific cases where the user experience benefits from pre-storing or ‘tracking’ of channel availability and configuration information. However, the battery life associated with the MCCH reading/storing is a gating factor for these optimisations.

Therefore, we propose to extend the modification of CR 2988r1 to ensure the UE can rely the NIs will be set on MICH for all ongoing MBMS services. If this is agreeable to the group, Nokia will provide the relevant 25.331 CR. 
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