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1 Introduction

At the Shanghai meeting, the way forward for DL power control has been discussed [1]. A per-RE power scaling factor has been introduced that applies certain restrictions. This contribution discusses further clarifications which should be considered from the point of view of implementation complexity and power consumption, in particular with regard to the dynamic range of the power scaling factor.

2 Implications of DL power control

In a situation where an UE is close to the eNB, it is expected to operate using higher order modulation and / or MIMO, thus requiring good Rx EVM. In the same situation, there may be allocations for other UEs that are far away from the eNB, which will use relatively more power if DL power control is applied. For the close UE, these allocations appear as inband interference, e.g. on adjacent OFDMA carriers. The AGC has to set the Rx gain according to the average power, so that the wanted signal is reduced and the Rx EVM degraded. Thus, the required Rx dynamic range increases if the dynamic range of the DL power control is too great.

Since resource allocations are dynamic, there is no way of getting rid of the interference in the analog domain. Thus, the Rx signal has first to pass LNA, mixer, filters, ADC, and FFT, before it can be removed,  increasing the performance requirements and cost for these blocks.

Depending on the situation and implementation trade-offs, Rx EVM may be limited by

· SNR (noise figure)

· ADC quantization noise

· non-linearity, in particular IP3

· IQ mismatch

· PLL phase noise

DL power control requires better performance for these parameters. A too high dynamic range may significantly increase cost and / or power consumption of the UE receiver.

3 Implications of RS power boosting

RS power boosting, as discussed in [2], also increases the impacts on the receiver in a similar way as is described above. However, since RS are not transmitted in every symbol, the effect will be less severe than for DL power control.

4 Conclusion

· In order to derive the required dynamic range for the UE receiver, it is proposed to limit the maximum dynamic range used for DL power control.

· Furthermore, to allow the implementation of UEs at reasonably low cost and low power consumption, it is proposed to limit the dynamic range to a rather small value, e.g. 6 dB.
· The specification impact of the above considerations is as follows:
· These considerations should be taken into account in any consideration in RAN1 of schemes which assume a high dynamic range in the frequency-domain in the DL.
· These considerations should also be taken into account in setting the required UE performance, and a companion document [3] is being submitted to RAN4.  
· Suitable ranges for some power offsets which are intended to be signalled by RRC signalling should also be derived taking into account these considerations.
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