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1. Introduction
In the LTE MBMS, there is a discussion on the options of the MBMS transmission techniques [1], and this includes the basic MBSFN operations and various enhancements to improve the low user density scenarios. The basic MBSFN operation is suitable for multi-cell cases, and when there is users only in a single or very few cells and the user number is low, the enhancements may be beneficial for the radio resource efficiency such as PTP setup or PTM with feedback. In this paper, we try to limit the possible complexities associated with various enhancements only in certain scenarios but optimize the majority cases. The purpose is to reduce the overall complexity and progress the LTE MBMS.     
2. Observations and Discussions 
1) The enhancements only target the single (or a few) cell transmission case; for multi-cell transmission, the MBSFN should be applied. Further, in the single (or few) cell transmission case, the enhancements only work at low user density. 

2) The complexity associated with the enhancements is not trivial, they require at least 1) more accurate counting; 2) that the transmission techniques switch from time to time; and 3) that in case of PTM with feedback, the feedback control design is not trivial as well as the re-transmissions. In case of PTP, there are also non-trivial stage 3 issues needed to be resolved just as R6. 

3) The majority scenarios for LTE MBMS are for the multi-cell case.    
4) The basic cell turning on/off should be supported. 
It seems that if we can have a simple way to identify a service delivery is a multi-cell operation or single (or few cells) operation instead of accurate counting in each cell initially, then optimization can be done for majority cases. After this first-step determination, if the delivery is determined to be single cell (or few cells), the optional enhancements then may be used, such as more accurate counting in order to identify the optimal transmission scheme. However, the second step is optional. Hence, we propose the two-step transmission setup for LTE MBMS. Of course, if the delivery is already pre-configured (multi-cell or single-cell), then the above procedure can be much simplified. 

3. Multi-Stage Setup for LTE MBMS Transmissions 
3.1   Step 1 (mandatory): Simple Polling based on the R6 counting algorithm with threshold value set to 1

In this step, the polling procedure will occur in all suspected cells in order to identify the interested cells (cells that have at least one user). The suspected cell set may be large. However, since only very simple polling is used, the incurred overhead and load should not be significant both to the network and the radio. 
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Figure 1. Multi-cell or Single cell
3.2 Step 2 (Optional): Accurate R6 counting algorithm with threshold value set to N

When a single (or few) cell case is identified, a more accurate counting may be applied to determine the more optimized transmission techniques. 
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4. Advantages 
The following advantages can be observed:
1) Simple polling mechanism is used to determine the multi-cell or single cell operations. Although the suspected cell set may be large, the incurred load is not significant. Further, the simple polling scheme can determine the turning on/off of cells. 
2) When single (or few) cell operation is identified, as a further enhancement step, a more accurate counting may apply to the individual cell.

3) The method limits the enhancements’ complexity in the optional second step such as accurate counting, transmission techniques selection, etc. The majority case is handled in the first simple step.  
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