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Introduction

This contribution gives text proposal for the TR on Power controlled enabled scheme for MBMS [1]

--- Begin text Proposal ---
1. Power Control Enabled Scheme 

PCE scheme is enhancement to the current S-CCPCH, enabling the use of closed loop power control. The power is controlled on the basis of TPC commands sent by the UE’s receiving MBMS data. Associated DPCH is introduced in uplink and downlink. Figure-1 presents the basic concept of the scheme. The power of the data channel is controlled according to the worst case MBMS user in the cell. The idea is to save power when the MBMS cell coverage is smaller then the actual cell coverage. 
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Fig1: Worst case UE based power control with associated DPCH
When the UTRAN decides to activate PCE scheme, it allocates an associated DPCH for each user in the active MBMS user group.  

The purpose of DPCH in the uplink is to control power of the downlink DPCH by sending TPC bits. In order to satisfy all the MBMS users in the cell, the power control of MBMS data channel has to be based on the power requirement of the worst user. The power of S-CCPCH has a fixed offset with DL-DPCH power and is controlled correspondingly to the worst DPCH.  

2. Performance results

The simulation results are plotted for case1 and case3 in figure-2 & 3. Ec/Ior is plotted as a function of number of users for PTP scheme using DPCH, PTMP using S-CCPCH and PCE scheme. MBMS data rate of 64Kbps is assumed with a BLER of 1%.   

From figure2 & 3, it can be observed that PCE scheme consumes less power then PTP and PTMP. The power savings are larger in case3 (figure3). PCE performs better then PTP even when SHO with 0db imbalance is simulated for PTP. In case of PCE, only associated DPCH’s are simulated with soft handover while S-CCPCH does not support SHO. It is to be noted that with SHO, the power savings with PCE would be even larger compared to PTP.  
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Fig. 2: PTP, PCE and PTMP schemes case-1 (uniform distribution)
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Fig.3: PTP, PCE and PTMP schemes for case-3 (Uniform distribution)

In figure 4 & 5, percentage of power required for PCE and PTMP is plotted by dividing the cell area in to 3 layers of concentric cells. The power usage for PTMP is the same for all the cases as there is no power control. For the PCE case, power control is enabled and the required power depends on the actual coverage area. We can see in fig.4&5 that when the MBMS users are located in the inner most circle (Area-a), the PCE scheme could provide significant power savings compared to S-CCPCH without power control. 
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Fig.4: PCE and PTMP case-1 
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Fig.5: PCE and PTMP case-3 

3. Evaluation and Benefits  

From the simulation results in section 3 and the comparison presented in section 4, following comments and observations could be made:

· PCE consumes less power and codes then PTP except for the case of one user in the cell when PTP is more efficient.

· PCE consumes less power then PTMP. The power savings with PCE depends on the number of users, type of channel and the location of the users in the cell. From fig.3 it can be seen that for a uniform distribution of users in the cell, PCE consumes less power than PTMP when the MBMS group size is 12 or less.
· In many real situations like hot spots or stadium scenarios when the users may be concentrated in an area under good geometry conditions, the closed loop power control in PCE could provide even more power savings over PTMP scheme. 

· PCE is simpler and more reliable in terms of switching between two schemes. If PTP and PTMP are considered as a combinational scheme, then switching between them is not so simple as change of TFCS has to be carried out.  On the other hand, when PCE is considered with PTMP, the transport format is not changed, as the MBMS physical and transport channels remain the same while the additional DPCH could be mapped on a separate CCTrCh. This makes the switching much simpler.    
4. Enabling/disabling of power control  

A combination of PCE and PTMP is considered as a solution for MBMS. 

4.1 
Selection of optimum scheme
At the start of MBMS session, the UTRAN could select the most optimum scheme from power efficiency point of view. The decision could be based on the basis of number of MBMS users in the cell and required TX power estimation. This is explained in more detail in [2].  

4.2
Switching between PCE and PTMP  

Based on the same criteria as for the selection of the optimum scheme, the UTRAN could 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 is discussed in [2].

4.3
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.
--- End Text proposal ---

4. Conclusion

It is proposed that the text above is included in TR25.803.
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