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1. Introduction 

In [1], it has been shown that there are cases when PTP and PCE transmission schemes consume less power then PTMP transmission using FACH over S-CCPCH. Hence it was proposed that a combination of two schemes, either PTP+PTMP or PCE+PTMP should be introduced instead of a single scheme. At the start of MBMS session, the UTRAN could select the most optimum scheme on the basis of power efficiency. It was also concluded in [1] that on the basis of power requirement, code efficiency and simplicity of switching that PCE+PTMP is the superior combination. In this contribution, we consider the combinational scheme of PCE and PTMP and focus on the methods that would ensure that the network uses the most optimum scheme for MBMS.  

2. Selection of optimum scheme 

The two main criteria for selecting the optimum scheme that is power control enabled or power control disabled are:

2.1

Number of MBMS users in the cell

The first criterion is derived on the basis of information available at the RNC on the number of active MBMS users in the cell. In [1], we have shown that for a uniform distribution of users in a cell, PCE scheme performs better then PTMP for 5-10 users. Thus a threshold could be defined which the RNC could then use to decide about the most optimum scheme. For e.g., if the number of users in the cell is 10 or less, then PCE scheme is selected otherwise PTMP scheme is used. 

This method is relatively simple but may not be so accurate and could result in the selection of a sub-optimum scheme. For e.g., if there are 15 users in a cell located close to the base station, then based on fixed threshold criteria, the RNC would select PTMP scheme with full coverage of the cell. This would result in waste of power because full coverage of the cell is not required in this situation. 

2.2

Required TX Power Estimation 

The second criterion is based on the estimation of actual power requirement and the scheme that is more power efficient is selected.

For PTMP scheme, a fixed amount of power is allocated to cover the complete cell. For PCE scheme, the RNC needs to estimate the required power.

The required power could be estimated if the path loss information is available to the network for each UE in the MBMS group. The path loss for each UE can be derived from CPICH_RSCP measurements that each UE in the MBMS group would report at the start of the service. The RNC could then estimate the required power for PCE based on the power requirement of the worst case UE according to the following formula: 

MBMS TX Power = [Sum (DL DPCH power for MBMS users)+ Worst MBMS user S-CCPCH power] 

Based on a comparison between the required powers, the RNC can then decide about the most optimum scheme for MBMS transmission. 

3. Switching between PCE and PTMP  

Based on the criteria described in section 2, it should be possible to switch between the two schemes during a session if the UTRAN discovers that it would be better in terms of power consumption to do so. This could be done on the basis of number of users or actual power estimation. There are two possibilities of switching:

PCE to PTMP 

The Node-B could report the total TX power in the DL used for MBMS transmission to the RNC. Comparing this to the fix power allocated for PTMP, the RNC could then make a decision for switching. 

For the switching from PCE to PTMP, there is no change of transport or physical channel. Some signalling would be required from the RNC to the UE and Node-B to release the associated DCH.


PTMP to PCE

Switching from PTMP to PCE could be triggered mainly on the basis of change in the number of users. It may not be feasible to estimate power requirement for PCE scheme while MBMS transmission is already active on S-CCPCH. The switching process is again simple, as no change of transport or physical channel is needed. Some signalling is required from the RNC to the UE and Node-B to set up associated DCH. 





































  

4. Benefits of PCE scheme from switching perspective

During the transition from PTP to PTMP or vice versa, there is change in physical and transport channel carrying MBMS data that may cause some data loss. Synchronized radio link reconfiguration and radio bearer reconfiguration procedure may make it possible to avoid the data loss, however these synchronized procedures are more complex and time consuming. Moreover, if there is Iur involved then the transition of PTP/PTMP could very likely result in data loss at the UE. On the other hand transition from PCE to PTMP and vice versa can be done without physical and transport channel change. Therefore MBMS data is always transmitted on the same channel. 
5. Summary

In this contribution, we have outlined some mechanisms for selection of the optimum scheme and also the switching methods between PTMP and PCE schemes. We also highlighted the benefits of PCE scheme over PTP scheme in terms of switching simplicity and data loss.
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