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1. Introduction 

At earlier RAN4 meetings, there have been discussions about the LTE eNB EVM measurement methodology and requirements.  In [2], a constrained equalizer is described, where the RS based channel observation samples are filtered and then the sample points are interpolated.  

In [1], it was proposed that for the UE EVM evaluation, an unconstrained equalizer should be used.  We believe that for the same reasons as for the eNB, an unconstrained equalization would give too relaxed requirements and a constrained equalizer should be used instead.    
In this contribution, we describe our views regarding the UE EVM equalizer definitions.  

2. Discussion 

The EVM equalizer definition for the eNB has the following four components:

1. Filtering across OFDM symbols in the time domain with a flat averaging window in a radio frame

2. Filtering across RS samples in the frequency domain with a moving averaging window

3. Linear interpolation between RS samples to get channel estimate in tones that don’t contain RS

4. Channel inversion to obtain equalizer coefficients  

Note that because each of steps 1, 2, 3 is linear, the order in which they are performed is arbitrary. 
Since in the case of the UL signal each tone contains RS in 2 symbols out of 14 (for normal CP), step 3 above is not necessary for the UE.  However, for the same reason as for the eNB, step 1 is still required in our opinion.  Those reasons include: 

· The eNB receiver needs frequency domain averaging to get sufficient processing gain; the time domain filtering is not sufficient, especially in the case of high Doppler scenarios where the filter time constant is limited. 

· In addition, when SDMA UL users are scheduled, the per tone RS SNR is 0dB, therefore the users’ signals are not decodable without frequency domain RS filtering

Since the eNB performs frequency domain filtering, it is important that the UE Tx EVM analyzer doesn’t model an unconstrained equalizer, which would give unrealistic results.  

We propose a constrained equalizer, which preserves as much commonality with the eNB EVM definitions as possible. 

2.1.  EVM Equalizer Proposal

In the following, a text proposal is presented for the UE EVM equalizer definition.  The text is based on [2] with small changes to reflect differences between the UL and DL.  The only notable change is to substitute the moving average window size of 19 (DL) with 57 (UL).  The factor of 3 window length ratio reflects the difference in reference symbol tone spacing between the UL and DL. With this setting, the same spectral smoothness is required for the UE as for the eNB.  

----------------------------

Determination of equalizer coefficients

Constrained equalizer coefficients at the reference signal subcarriers 
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 are derived from the time averaged values by applying smoothing in the frequency domain. This is done to constrain the amount of UE TX impairments which can be removed by the equalizer, particularly in the centre of the channel.
The equalizer coefficients for amplitude and phase 
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 are obtained by computing the moving average in the frequency domain of the time-averaged reference signal subcarriers. The moving average window size is 57. For reference subcarriers at or near the edge of the channel the window size is reduced accordingly as per figure x.y.z. The use of information other than from the reference symbols to compute the TX chain equalizer coefficients – such as data and control information – is precluded since this information is not readily available to the eNB in a real-time receiver.
This constrained equalizer definition is not meant to imply any performance or implementation in the eNB and is intended only as a stable reference against which UE TX impairments can be evaluated.  
------------------------------------
3. Conclusion
A proposal was given for defining a constrained equalizer for the UE Tx EVM definitions.  The proposal maintains commonality with the eNB definitions only making minimally required changes. 
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