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Introduction

RAN WG1 is reviewing the benefits of long block coding in MBMS [1]. In this document we show how handover between different cells supporting MBMS can be supported without degraded QoS even if long block coding is used.
Discussion

A UE receiving MBMS content should be able to move within the MBMS service area without service interruptions due to the change of the serving cell. If the content is not somehow aligned in all the cells that offer the MBMS service, the user would experience a significant degradation to the quality of service whenever the UE moves to a cell whose MBMS content is far ahead of far behind in time with respect to what it was receiving in the previous cell. The figure below exemplifies this condition.
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Figure 1. QoS degradation in handover areas (content is offset by few seconds)

As shown in Figure 1, when the MBMS content is offset by few seconds in neighbouring cells, the user will experience duplicated content and clipping. While the content duplication can be mitigated (e.g. muting the audio or freezing the video), there is little that can be done for the clipping of content.

We can safely assume that some form of time alignment will be required for the MBMS content in order to mitigate duplication and clipping. It would probably be sufficient to align MBMS transmissions of the same content by different cells to plus or minus a few TTIs.
QoS improvements provided by long block coding
In this section we do not focus on the capacity gains intrinsic in the use of long block coding for MBMS transmission, since those gains are described in detail in [1]. Instead, we show how the use of long block coding can improve the transitions between two cells offering the same MBMS content.
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Figure 2. Handover of MBMS content with the use of long block codes

As shown in Figure 2, the UE will lose only few inner blocks when switching to a new cell, but the error correcting properties of the long block code will allow decoding the correct information, without any loss of data. The user will therefore experience a seamless service, even when selecting new cells (hard handover)
Signalling requirements to support long block codes in MBMS

We describe in the following the signalling requirements that are needed in order to allow long block codes for MBMS without compromising the quality of service.
Uu signalling requirements for long block coding
1. UTRAN may signal to all the UEs in a cell which MBMS content is available in neighbour cells

2. UTRAN may signal to all UEs in a cell the time relation between a particular MBMS content transmitted in the serving cell and the identical MBMS content transmitted in neighbour cells (e.g. at which SFN a particular block of content starts in the neighbour cells)

The above requirements are a subset of the requirements detailed for the support of autonomous soft handover [2]. It can be noted that all the above requirements are not strictly needed to take advantage of long block coding in MBMS. It should also be considered that they could speed up the handover from one cell to the other regardless of the fact that soft handover is used or not.
Conclusion

The full benefits of a long block code in MBMS have still to be analyzed in details, but it is shown here that a long block code helps to improve the quality of service when the UE moves across cells transmitting the same MBMS content.
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