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1 Introduction

In current mobile networks, there can be several use cases where users located within a geographical area have a common interest on the service/content associated with a dynamic event, such as PTT, release of a popular video and breaking news, etc. Users would typically retrieve the associated service/content over unicast, which is not efficient from radio resources perspective, and in the worst case radio resources of the whole cell might be exhausted.

2 Discussion
2.1 Challenges for eMBMS to support dynamic traffic
As the existing multicast mechanism, eMBMS was original designed for the provision of pre-planned media content, and the MBSFN area is rather static (e.g. configured by O&M) and cannot be dynamic adjusted according to the user distribution. The eMBMS transmission will occupy the entire system bandwidth, and multiplexing with unicast in the same subframe is not allowed, even though not all the radio resources in frequency domain are utilized (e.g. because the service under broadcasting is of low data rate). It is not efficient and flexible for eMBMS to support the delivery of the service/content associated with a dynamic event. This is shown in Figure 1.
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Figure 1:  Support of dynamic traffic by eMBMS 
Although the current specification doesn’t prevent the use of single-cell eMBMS, its efficiency is questionable and some questions remain. For example, how the network could know which cell each UE is currently camping on, how the network could map the SAI to Cell ID, and how to guarantee the performance of cell-edge users without MBSFN combination. Even in the cases where single-cell eMBMS could be used, it is still not efficient enough to support dynamic traffic, this is because: 1) only extended Cyclic Prefix is supported; 2) eNB needs to update the system information in order to adjust the MBSFN resource allocation which is not fast enough; 3) multiplexing of eMBMS and unicast in the same subframe is still not possible. 
2.2 Single-cell PTM transmission
To support the delivery of the service/content demanded by multiple users in a flexible and efficient way, single-cell PTM transmission could be considered. Single-cell PTM transmission allows multicast on a per cell basis. Common Group-RNTI will be assigned to a group of users whereby eNB could schedule the service/content via shared radio resource (on PDSCH). This is shown in Figure 2.
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Figure 2:  Single-cell PTM transmission
With single-cell PTM transmission, radio resources could be flexibly shared between multicast and unicast, even within the same subframe, therefore operators’ spectrum resources could be fully utilized. Comparing to eMBMS, the control plane and user plane latency is quite short, i.e. same as unicast.
For operators who have difficulties to make their whole network synchronized and have no plan to deploy MBSFN, single-cell PTM transmission will benefit all the use cases, i.e. not only for service/content associated with dynamic events.
3 Proposal

We propose to set up a new Study Item [1] on Support of Single-cell PTM transmission in LTE, which can start in Rel-13.
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