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1. Introduction 

At WG1#33 meeting in N.Y., we had presented a proposal [1] for S-CCPCH power control enabled scheme for reducing Node-B power consumption. Extensive simulation results for different cases were presented and it was shown that for low to medium size MBMS user group, this technique could provide significant power savings. In this paper, we revisit some of the concepts presented earlier and summarise the main points of the scheme.

2. Summary of PCE scheme 

2.1 Description

PCE scheme is proposed enhancement to the R99 S-CCPCH, enabling the use of closed loop power control. The Node-B power is controlled based on the TPC commands sent in the uplink by MBMS UE’s. For this purpose, associated DPCHs are introduced in both directions. The idea is to save Node-B TX power when the MBMS cell coverage is smaller then the actual cell coverage. The DL power is controlled according to the worst-case user to ensure that all users in the MBMS group are served.  

The scheme is activated by the UTRN based on the number of active MBMS users in the cell or power estimation criteria. For e.g., it was shown in [1] that when the number of active users is below a certain figure, then PCE is more efficient then normal S-CCPCH without power control. 

The other criterion is based on power estimation for PCE and non-PCE state. More details on the switching between power control enabled and disabled state can be found in [2]

In scenarios such as hot pots when the users are geographically co-located under good geometry, the closed loop power control in PCE could provide even more power savings over conventional point to multiple point scheme.
If Point to point and Point to multi point schemes are considered as a combination for MBMS, then switching between the two is not so simple as it involves change of TFCS.  On the other hand, when PCE is considered with Point to multipoint, there is no need to change transport format, as the MBMS physical and transport channels remain the same while the additional DPCH could be mapped on a separate CCTrCh. 

2.2 Performance 

The performance of PCE scheme is summarised in Table-1 where comparison with point to point and point to multipoint is made on the basis of power requirement. It can be observed that PCE scheme is more power efficient than point to point and point to multipoint, when the size of user group in a cell is from small to medium range. 

Table-1: Number of MBMS users in a cell for which PCE scheme requires less power then point to point and point to multi point, for case 1 and case 2. 

	
	Point to Point (DPCH)
	Point to Multipoint (Uniform distribution)
	Point to Multipoint (Hot spot scenario)

	Case-1, 3km/h
	> 1 users
	3-4   users
	1-7 users

	Case-2, 3km/h
	> 1 users
	1-13 users
	>20 users


2.3 Impact on current specification

To implement PCE scheme, we do not see significant impact on the current specifications. The main change on the L1 side is that S-CCPCH has to support power control. This is not so complex as other channels already support power control today. 

For power estimation, the UTRAN could use the path loss information already available today from the measurements. In addition, some additional high layer signalling would be required in order for Node-B to report TX power for MBMS transmission, to the RNC.

The need to count number of active MBMS users is already supported by the MBMS requirements and hence PCE scheme can use this to select either power control enabled mode or disabled mode. 

3. Summary and conclusion

In this paper, we have highlighted the main points of Power control enabled scheme for MBMS. We have shown that PCE scheme is more efficient in terms of power consumption and switching between power control enabled and disabled modes. The scheme does not have a major impact on the current specifications. We propose that this method should be further considered to be included in R6 specs.  
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