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1 Introduction

The UE power class has been discussed for LTE in a number of contributions. In [1] a single power class of 24 dBm +/- 2 dB is recommended for all operating frequencies and channel bandwidths by the operators. It was later proposed in [2] to define the power class as 23 dBm +/- 2 dB. Before a decision can be made it was requested by the operators to investigate the system impact of having 23 dBm instead of having 24 dBm.
2 System impact
A reduction of peak power has an impact on both the user plane and the control plane.

On the user plane the impact of a reduction in peak power is a reduction of data rates in power limited scenarios. These scenarios typically appear in systems with large cells, but also at the cell-edge or for indoor UEs in systems with small cells. Theoretically, in power limited scenarios, the loss that arises from a 1dB reduction in output power is also a 1dB loss in bitrate, or a loss of a factor 10-0.1 = 0.8. In Figure 1 the cell-edge bit rate vs traffic load is shown for LTE simulation case 3 in TR25.814. It is seen that the loss is indeed the expected 20%. The simulations assumptions are aligned with TR25.814 (simulation case 3, apart from that a system bandwidth of 5MHz is assumed), see also Appendix A.

On the control plane a reduction in peak power has a direct impact on the link budgets for the uplink control channels. In [4], it is seen that the overall link budget for LTE is typically limited by the uplink control channels. A reduction of peak power thus has a direct impact on the overall link budget, and thereby the number of base stations required for covering an area. Using the propagation models of 25.814, with a path loss exponent of 3.76, a 1dB loss in overall link budget corresponds to a 1dB/3.76 = 0.27dB or 6.3% reduction in coverage distance, or a reduction in coverage area of 13%. Hence, 13% more base stations would be required for a given coverage area.
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Figure 1. Cell-edge bitrate versus served traffic.
3 Way forward

RAN1 has discussed whether the UE and BS UTRA spectral masks are met based on the current E-UTRA numerology given in TR25.814 and whether modifications to that numerology are needed assuming the spectral masks are not met. An LS is sent from RAN1 to RAN4 to be answered during RAN4#40 [3]. 

Ericsson proposes that the 20 % reduction in cell-edge bitrate and reduction of overall link budgets (requiring 13% more base stations) shall be kept in mind and the possibility to keep the 24 dBm output power shall be investigated in conjunction with possible modifications of the numerologies. 

Summary

In this paper it has been shown that reducing the UE output power from 24 dBm to 23 dBm for some cases reduce the bit rate with 20%. It also reduces the overall LTE link budget, thereby requiring some 13% more base stations for covering a given area. It is proposed that the operator requirement of keeping 24 dBm should be further investigated together with possible modifications of the numerologies.
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Appendix A – Simulations models and assumptions

· Aligned with 3GPP TR 25.814 (‘Cases 3’ - 5MHz)

· ISD 1732m

· 20dB penetration loss

· Channel model: SCM – Suburban Macro
· UEs scheduled one-by-one on full 5MHz (RR)

· UE max power 23 or 24dBm

· UL PC based on ‘wideband average’ of UL channel, fixed received SNR target

· Compensate for full pathloss if possible

· P = min(SNRtarget · Pnoise / g, Pmax)

· SNRtarget = 20dB

