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1 Introduction 
This paper proposes text for the concept of power control of common channels for UTRA Node B energy saving to be added to TR 25.927 clause 7.
Text Proposal
[--------------------------------------------------------------- TEXT START ------------------------------------------------------------]
7.3
Power control of common channels
7.3.1
Description of the concept

In current UMTS system, the transmit power of common channels is statically configured based on the cell coverage and is not intended to change dynamically based on UE locations. This leads to situations when the common channels are broadcast to cell edge even if there are no UEs receiving them. If in these cases the common channel transmit power could be reduced it would reduce the total power amplifier output power that in some PA implementations could lead into savings in PA energy consumption. 
Figure [X2] and Figure [X3] illustrate the actual cell coverage (shadowing) with normal and reduced common channel powers respectively. The figure [X3] shows the common channel coverage areas optimized to reach all active UEs.    One considered enhancement facilitating the common channel power control is using UE provided measurement reports or requests for controlling the common channel power.
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Figure [X2]: Cell coverage without power control of common channels, all UEs are within the coverage
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Figure [X3]: Cell coverage with power control of common channels, all active UEs are within the coverage while number of idle UEs fall out of coverage


7.3.2
Analysis of the concept
Node B energy saving potential: Similar transmit power reductions in common channels can be obtained from high load to no load situations. During high load the data channels dominate the transmitted power, hence the percentage of transmit power reductions in common channels would be bigger during low to no load situations than that during high load. In some PA implementations the bulk of the energy is consumed if the PA cannot be completely powered off, thus the actual energy saving potential of the feature may be limited.

Impact on UE power consumption: For UE-assisted power control of common channels, UE power consumption is slightly increased due to the need to send occasional signal to NodeB. The uplink load would also be possibly impacted.
Impact on mobility of active UE: The neighbour cell measurements would not be possible if the neighbour cell SCH/P-CPICH power is reduced. For UE-assisted power control of common channels, the UE would need to e.g. based on degrading own cell start broadcasting a high-power signal and hope there is a neighbour cell that can hear it. The normal power control in UE is not impacted.
Impact on mobility of idle or out-of coverage UE: The UE would not be able to detect a cell at the edge of the potential coverage if the common channel powers are lowered. UE falling out of cell coverage due to lowered P-CPICH power would consider itself out-of-coverage and possibly lose service. 
7.3.3
Pros & Cons of the concept

Pros:

· Energy saving gain with some PA implementations.
· Can be applied in all scenarios described in section 4.
Cons:

· Non-backward compatible with legacy UE
· Possibly have a little impact on power consumption of UE.
· Possibly lead to loss of service for Idle mode and PCH state UEs as well as UEs powering up
7.3.4
Open issues of the concept

· Energy saving potential
· Cell acquisition feasibility during power up
· Possible degradation of Cell_DCH state mobility
· Feasibility of Idle mode and PCH state mobility
· Possible impact to uplink load
· Managing legacy UEs

[--------------------------------------------------------------- TEXT END ------------------------------------------------------------]
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