3GPP TSG-RAN WG1#48
R1-070699
St Louis, USA, 12-16 February, 2007
Agenda Item:
6.11
Source: 
Nortel

Title: 
On the Discussion of Power Control
Document for:
Discussion and Decision
1 Introduction
In this contribution, we briefly discuss the power control issues for both up-link (UL) and down-link (DL), and show our views.
2 UL Power Control

There are two options for UL intra-cell power control, mainly discussed in the previous meetings and email reflector.
· Option-1: Each UE monitors the DL path-loss (including shadowing) and determines the transmission power for either data channel or control channel. This is the initial power setting using open-loop fashion, determined by each UE in LTE-ACTIVE state. Then, the serving Node-B measures the SINR for each UE, and determines whether to increase the transmission power or not (using closed-loop fashion). The power control command to each served UE should be sent based on event-triggered manner. The advantages of option-1 power control is that Node-B may require less signaling control channels and have more flexibility to control transmission power for all the UEs who are in LTE-ACTIVE state. Based on the limited number of power control channels, for instance, Node-B may send power control commands to the UEs who have more necessity to change the power.
· Option-2: Node-B always requires the path-loss (including shadowing) based on either the UE feedback information or direct measurement from each UE. Given a predetermined SINR target, Node-B periodically transmits the power control command to the UEs. This power control scheme requires a large amount of control signaling channels.
Our view:

We support option-1 with following reasons:

· Less complexity and more flexibility for control channel.

· Easy for combination between intra-cell power control and inter-cell power control [1].

3 DL Power Control
The discussion of DL transmit power control (TPC) is restricted in common channels, shared data channel and shared control channel.
Our view:

· Common channels: For common channels including SCH, BCH, and paging channel, we need power allocation rather than TPC. This can be accomplished by Node-B using power boosting to ensure the coverage.
· Shared data channel: TPC is not necessary but fractional frequency reuse (FFR) should be included. For shared data channel, multiple MCS mechanism with high granularity has enough function to achieve high spectral efficient. In addition, FFR can resolve cell coverage problem for the cell edge UEs [2].
· Shared control channel: TPC is necessary. This is because although multiple MCS with QPSK modulation is applied for shared control channel, the granularity is not good enough as shared data channel has. This could significantly reduce the spectral efficient. In order to improve the cell coverage, in addition, FFR should be employed, only using the same FFR pattern as shared data channel.
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