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1 Introduction
Power control for uplink transmissions is generally required in a cellular system to provide for control of both intra-cell and inter-cell interference.  For systems with an orthogonal uplink, the intra-cell interference consideration may be weaker than that for inter-cell interference, although due to receiver non-idealities, intra-cell interference cannot be neglected.
Power control attempts to combat two effects:  changes in pathloss and changes in uplink interference levels.  These are often jointly controlled using a single C/I based control loop.

For unpaired spectrum, the possibility for open loop power control arises in which the uplink transmission power is in some way derived using measurements of downlink reference signals sent at a known transmit power by the basestation.  This allows the UE to calculate the loss to the basestation and to adjust the uplink transmission power accordingly.

Other methods of power control typically involve feedback and are hence closed loop.  The feedback commands may range from binary (up/down) through to multi-level approaches.  The choice of the number of levels in the feedback depends upon several factors such as the feedback update rate, the rate of channel variation and the required efficiency/overhead for the feedback signalling.  As a general rule, multi-level feedback is able to adapt faster to large changes in the channel and hence a slower update rate may be employed for a given channel tracking ability.

Open loop power control is able to fulfil this same ‘multi-level’ functionality without the feedback due to the fact that the UE may make multi-level adjustments to the transmit power based upon the observed changes in the downlink reference signal(s).  The open loop is however only able to adjust to pathloss changes; the ability to track uplink interference changes requires some form of feedback from the basestation.
In addition, open loop methods often experience some calibration and measurement error, and are further subject to channel coherence losses which arise in faster channels and when the time delay between the arrival of the downlink reference signal and the transmission of the uplink signal is appreciable in light of the rate of change of the channel.  To correct for these errors (and to track interference changes) some form of feedback is required which is additional and supplemental to the open loop pathloss-based control.
As such, it is suggested that the LTE unpaired uplink would benefit from the use of open loop power control methods supplemented with closed loop feedback from the basestation.  The open loop compensates for both long term and (if desired) rapid pathloss changes whilst the closed loop feedback compensates for interference changes and any open loop residual error.
The open loop component is also able to deliver benefits for non-continuous uplink packet transmission (transmission pauses) due to the fact that the pathloss variations may be tracked without feedback.
A text proposal is appended for TR 25.814.
2 Text Proposal
<<<<<<<<<<<<<<<<<<<<<<< start of text proposal >>>>>>>>>>>>>>>>>>>>>>>>>

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.
In unpaired spectrum, the possibility exists to use open loop methods to compensate for path loss variations and (if desired) fast fading, based upon measurements of downlink reference signals at the UE.  This can facilitate a reduction in the signalling overhead (rate or number of bits) needed for closed loop feedback.  Open loop power control is also beneficial during transmission pauses, allowing for some degree of channel tracking without the need for uplink or downlink transmission.  However, closed loop methods are required to compensate for uplink interference and any residual open loop error.  Thus, open loop methods may be used in conjunction with a closed loop component such that the advantages of both are realised.
<<<<<<<<<<<<<<<<<<<<<<< end of text proposal >>>>>>>>>>>>>>>>>>>>>>>>>
