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1. Introduction 

At RAN4 #47, it was agreed [1] that instead of an un-equalized EVM requirement, RAN4 would develop a spectral flatness specification for the UE transmitter.  In [4], a proposal was made for the details of spectral flatness measurement methods and requirements.   
This contribution is an update of [4] with added requirements for extreme conditions.     
2. Discussion
An ideal transmit chain would emit a signal that has the same power spectrum as an ideal waveform.  Deviations from the ideal power spectrum can be corrected by the receiver as part of the channel equalization, as long as the following conditions hold: 

1. The spectrum shape is time invariant

2. The FFT of the spectrum shape contains only low frequency (time) components

3. The total spectrum deviation is not excessive
The LTE transmit waveform quality measurement has to ensure that the above conditions are satisfied. 
2.1.  Measurement Methods

The most straightforward measurement method is to use the UL RS based channel estimation that is already derived to be used in the EVM equalizer. 

Our proposal is to use frequency domain averaging to solve the channel estimation noise issue and check spectrum flatness only for maximum allowed deviation after the frequency domain averaging.  The frequency domain averaging could be carried out according to any of the options proposed in [2]. 
2.2.  Minimum Requirement

After the frequency domain averaging as described in [2], first calculate the mean power spectrum over the allocated bandwidth and then calculate for each frequency tone within the allocated bandwidth the deviation from the mean.  The deviation should satisfy the limits shown in Table 1.   
Since a typical duplexer has a 
[image: image1.wmf]o

ppm/C

40

...

30

 temperature drift, the 
[image: image2.wmf]o

15C

-

 vs. 
[image: image3.wmf]o

10C

+

 lower limit change between the extreme and normal conditions corresponds to up to 
[image: image4.wmf]2MHz

(-15))

-

(10

40

10

2

9

=

×

×

×

 frequency shift of the duplexer pass-band in the 2GHz bands.  Therefore, we propose to increase the transition point between the mid-band and band edge regions from 3MHz to 5MHz in extreme conditions, measured from the band edge.   
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Table 1  Proposed Spectral Flatness Requirements
For the definition of normal and extreme conditions, see Annex E (Environmental Conditions) in [5]. 

3. Conclusion
In this document, we have proposed requirements for the LTE UE transmit waveform quality spectral flatness. 
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Normal conditions:


Less than +/–2 dB around the mean if the frequency tone being evaluated is at least [3] MHz away from the band edge


Less than –5 dB / +3 dB around the mean if the frequency tone being evaluated is within [3] MHz from the band edge 


Extreme conditions: 


Less than +/–2 dB around the mean if the frequency tone being evaluated is at least [5] MHz away from the band edge


Less than –8 dB / +4 dB around the mean if the frequency tone being evaluated is within [5] MHz from the band edge 
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