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Summary

This contribution shall illustrate the feasibility to occupy 301 subcarriers with a spacing of 15 kHz on the LTE DL in an OFDM symbol in the 5 MHz spectrum allocation case fulfilling the BS UTRA spectral mask given in [1].

The contribution shall help RAN4 to find an answer to the LS in [2]

1. Introduction

In [3], the number of 301 subcarriers of 15kHz spacing on the LTE DL in an OFDM symbol in the 5 MHz spectrum allocation case is foreseen. RAN1 asks whether or not such signal can be transmitted fulfilling the BS UTRA spectral mask given in [1].

The impact of transmitting such a LTE signal using currently available BS RF technology was investigated by measurements. Therefore, the spectral emissions of a W-CDMA testmodel and a LTE signal as described above were compared.

2.0 Measurement settings

The measurements have been accomplished using the same hardware for both setups. The signal properties and signal conditioning have been as follows:

W-CDMA Signal




LTE Signal






Test model 1, 64 DPCHs



301 sub-carriers (incl. DC sub-carrier)

QPSK modulated

linear ramping according to the 1st OFDM SI [4]
over 20 samples within the guard interval,

FIR filter with 49 taps

PAPR reduction




PAPR reduction

PAPR = 5.65 dB




PAPR = 5.5 dB

PA linearisation “on”



PA linearisation “on”

PA output power = 44.5 dBm


PA output power = 44.3 dBm

EVM = 12.5 %




EVM = 12.2 %

The parameters of the LTE signal were chosen to enable a comparision with the W-CDMA signal. The signal conditioning with ramping of the OFDM symbols and filtering is an example to achieve the required spectral properties. There may be other methods to ensure the spectral compatibility.

3.0
Measurement results

The measured spectra for W-CDMA and LTE OFDM for the spectral emissions mask requirement are shown in figures 1 and 2.
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Figure 1: W-CDMA Signal Testmodel 1
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Figure 2: LTE Signal, BW = 5 MHz,  301 subcarriers, QPSK

The measurement results show that there is no significant difference between the two signals concerning the fulfilment of the spectral emissions mask requirement.

4. 0 
Conclusion 

The measurement results show that an allocation of 301 subcarriers with spacing of 15kHz on the downlink in an OFDM symbol in the 5 MHz spectrum allocation case is already feasible with respect to the spectral emissions mask given in [1] using state-of-the-art BS RF technology.

Taking into account the further development in DSP respectively PA technologies, such deployment shall not complicate the BS RF design.
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