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1. Introduction
In the last RAN2 meeting, PTP transmission mode is removed and the PTM with dedicated feedback is adopted. Normally, the simple SFN operation (without any feedback) is used for the multi-cell operations with high user density case, while PTM with dedicated feedback is used for low user density case [4]. Therefore, the network needs to have the knowledge of the interested user status in order to select the best transmission mode (e.g., if it is multi-cell operation and user-density is not low, the simple SFN is adopted otherwise the PTM with dedicated feedback may be used). Obviously, this requires the counting procedure to obtain this user status information at the transmission setup stage which is similar to Release 6 MBMS. It may also require the re-counting procedure to optimize the transmission during the service delivery due to the users joining/leaving, users mobility, etc. 
From existing simulation results, it is observed that the switching threshold value for the PTM with dedicated feedback could be much higher than that in Release 6 (In R6, the switching value is around 5-7). In Figure 1, we show the counting load for different threshold value. Note that the switching threshold value could be higher than 20s in LTE MBMS for switching between the PTM with dedicated feedback and simple SFN. 
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Figure 1. Counting load for different threshold value.
If following the same procedure in Release 6, when a service is arrived, the counting procedure is executed in all suspected cells in order to identify the interested user status and then determining the best transmission mode. This will incur significant signaling load in the uplink. For example, if suspected cells are 100, in the worst case, the counting procedure with threshold value=20 will incur. 
2. Observations and Discussions 
The following observations between the LTE MBMS and the R6 MBMS are made:

1) The SFN operations can significantly improve the spectrum efficiency which provides much better gain compared to the R6 diversity combining. In most multi-cell operations, the SFN transmission without any feedback may be simply applied. 
2)  The PTM with dedicated feedback only targets the case for single (or a few) cell transmission case with low user density; 
3) The majority scenarios for LTE MBMS are for the multi-cell case.     
4) The basic cell turning on/off should be supported. 
5) The counting procedure with threshold value=1 (e.g, so called polling procedure) can much reduce the associated counting signaling load compared with accurate counting (e.g, threshold value =20).

Compared with the traditional way to directly use the accurate counting (e.g., counting with threshold value=20) for all suspected cells to quote the best transmission mode, it seems better that if we can first use simple polling scheme (e.g., counting with threshold value=1) to identify a service delivery is a multi-cell operation or single (or few cells) operation. Therefore, the uplink signaling load optimization can be achieved for majority case which is for multi-cell simple SFN transmission. After this first-step determination, if the delivery is determined to be single cell (or few cells), the accurate counting (e.g., with threshold value=20) then may be only utilized for this single cell (or few cells) in order to identify the best transmission mode (PTM with dedicated feedback or still simple SFN). Hence, we propose the following two-step transmission setup for LTE MBMS for the counting load optimization. 
3. Multi-Stage Setup for LTE MBMS Transmissions 
3.1   Step 1: Simple Polling based on the R6 counting 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 is low. 
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Figure 2. Simple Polling scheme as first step.
3.2 Step 2: Accurate R6 counting with threshold value set to N (e.g., 20) applied to identified single cell (or few cells)
When a single (or few) cell case is identified, a more accurate counting may be applied to determine the more optimized transmission techniques only in this cell (or few cells). 
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Figure 3. More accurate counting as second step. 
In Figure 4, we show the performance of the single-step counting setup and 2-step counting setup. We assume that 80% of the MBMS scenarios are multi-cell SFN. 
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Figure 4. performance for single-step and 2-step counting
4. Advantages 
The following advantages can be observed:
1) Simple polling mechanism is used to determine the multi-cell or single (or few) 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 cells.

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