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1
Introduction
Closed loop power control has been shown to be crucial in a non-orthogonal system (e.g., WCDMA UL) to effectively combat near-far problem. With SC-FDM, the intra-cell transmissions across UEs are orthogonal and one might argue that the near-far problem does not exist at all, therefore closed loop power control is not needed. However, the sub-carriers may not be perfectly orthogonal in reality and the closed loop power control is thereby important in E-UTRA uplink.

2
Consideration of Loss of Orthogonality 

In practical system there are several issues which will cause the loss of othorgonality among sub-carriers.

2.1 Frequency mismatch between transmitter and receiver

As we know, the sub-carriers are perfectly orthogonal only if transmitter and receiver use exactly the same frequencies. Any frequency offset immediately results in inter-carrier-interference (ICI). In reality, a practical oscillator does not produce a carrier at exactly one frequency, but rather a carrier that is phase modulated by some random phase jitter. As a result, the frequency, which is the time derivative of the phase, is never going to be perfectly constant, thereby causing ICI at the receiver. 
2.2
Absence of perfect timing control across UL transmissions
The problem of ICI arises when the UL transmissions fall beyond a certain range, that is, the difference in the transmission time among different UEs is larger than the cyclic prefix subtracted by the delay spread of the channel. 
2.3
Doppler effect

Orthogonality among sub-carriers only holds when the channel remains static over the FFT integration period. With fast moving UE, this assumption may not always be valid and ICI will be observed at the receiver. 

Since the sub-carriers may not be perfectly orthogonal due to the above reasons, ICI needs to be controlled at the receiver so that signal leakage from one sub-carrier will not cause severe interference to another one. This is done through closed loop power control. 
In this contribution, we consider the operation of intra-cell power control in E-UTRA uplink.  
2
Intra-cell Power Control in E-UTRA UL
In WCDMA UL, a non-orthogonal multiple access system, the power control is done on dedicated pilot channel and the rest channels have the associated T/Ps so they are all being power controlled. In E-UTRA UL, an orthogonal multiple access system, there is not necessarily a dedicated pilot channel running regularly and the use of control channel as reference power level is possible.
Among all the required E-UTRA UL physical channels, CQICH is sent out regularly, which makes it a suitable reference for UL power control. The Node-B can generate power control commands based on the erasure or decoding performance of the received CQI information and send them down to UE by UL Power Control Channel (UPCCH). Similarly as in WCDMA UL, when the UE receives an up command, it increases the CQI channel PSD (power per sub-carrier) by an up step size; otherwise it reduces the PSD by a down step size. Note that the purpose of closed loop power control is to control the dynamic range of the received PSD, rather than inverting the channel, therefore, the speed of the power control does not need to be as high as in WCDMA UL. 
With the intra-cell power control, the dynamic range of the received PSD for CQICH is controlled. The traffic channel PSD is set at an offset relative to the CQICH PSD so that the difference in the received power across sub-carriers can be controlled. The offset can be adjusted through load indication to mitigate the inter-cell interference, as described in [1]. Therefore, the interference from one sub-carrier to another will not exceed a certain level when the sub-carriers are not perfectly orthogonal. 
3
Summary
In this contribution, we show that intra-cell power control is needed in E-UTRA UL and we propose to use UL CQI channel as the reference power level. The transmit PSD of UL CQI channel is controlled by DL TPC command based on its performance at Node-B. The traffic channel PSD is set at an offset relative to the reference level to ensure that the dynamic range of the received power per sub-carrier does not exceed a certain level. 
We propose to capture the following text in [2]:

9.1.2.4
Power control
For the uplink, transmission power control, being able to compensate for at least path loss and shadowing should be supported. The benefits and possible means for compensating also for fast (multi-path) fading should be investigated during the Study Item phase.
Closed loop power control can be done over uplink CQICH. Node-B generates power control commands based on the performance of CQICH and UE adjusts its transmit CQICH PSD accordingly. Power control commands are carried on uplink power control channel (UPCCH) and power control needs not be done every TTI.  
4
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