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1.
Introduction

In the document [1] we raised some concerns about the impact of the BS TX power control dynamic range on the UE receiver.

The BS TX power control dynamic range has been defined in [2]:

Power control dynamic range: The difference between the maximum and the minimum transmit output power of a resource element for a specified reference condition.

The current version of TS 36.104 does not yet contain any text requirement on the BS TX dynamic range.

The scope of our analysis is to discuss the impact of the BS Tx dynamic range on the UE Rx dynamic range performance.
2.
Discussion
2.1
Power control dynamic range definitions
We use the same definitions relating to power control dynamic range as indicated in [3]:

· X is defined as the power offset DOWN expressed in dB

· Y is defined as the power offset UP expressed in dB

For information please find in the following the figure showing the definitions and in the tables the proposed maximum values for limiting X and Y.
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Figure 1 Definition of Power control dynamic range
Table 1 Power control dynamic range

	Modulation scheme
	Power control dynamic range (dB)

	
	X (down)
	Y (up)

	QPSK
	[6]
	[3 – 4]

	16QAM
	[4]
	[3]

	64QAM
	[0]
	[0]


2.2
Power control dynamic range simulation assumptions
The following simulation assumptions are considered:

· 2 users only (UE1, UE2) are sharing the entire BW

· Y-X is defined as the relative power offset expressed in dB between UE1 and UE2

· UE1 occupies a fraction N1of the BW while UE2 occupies a fraction N2 of the BW: N1/N2 indicates has the occupation ratio of UE1

The simulation circuit is shown in the following:
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Figure 2 Definition of Power control dynamic range
Main parameters considered:

· Modulation: QPSK

· Number of bits used for the ADC conversion: 8, 10

· AGC: perfect, OFDM symbol rated

2.3
Simulation results
The performance are provided in terms of equivalent SNR relative to the floating point signal of UE1 in function of the power offset = Y-X applied to the UE2.

Performance results are shown in the following figure:
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Figure 3 UE1 performance results
3.  Conclusions

In this contribution, it has been shown that the BS Power control dynamic range is impacting the UE Rx dynamic range performance. Such degradation increases proportionally with the offset Y-X.

NXP recommendation is to define reasonable requirements for the BS power control dynamic range in order to prevent performance degradation or additional costs (increasing number of bits in the ADC) at the UE receiver side.

NXP supports the proposal [3] to limit the BS power control dynamic range. On the top of this proposal NXP wants to make sure that the agreed requirements will take into account the performance and complexity impact on the UE receiver.
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