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1. Introduction
In the UE EVM definition, the EVM is tested at the two end points of a window centered at the middle of the cyclic prefix.  The same general process is described for the in-band emissions testing; however, the description of in-band emissions signal processing precedes the description of the timing selection, thereby creating an ambiguity. In this contribution, we give possible option to resolve this ambiguity.   
2. Discussion

In the following, we repeat the relevant sections of the current EVM description in [1].  Since the text highlighted in red precedes the text highlighted in blue, the timing choice for in-band emissions is currently not defined.  
F.1
Measurement Point

Figure F.1-1 shows the measurement point for the unwanted emission falling into non-allocated RB(s) and the EVM for the allocated RB(s).
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Figure F.1-1: EVM measurement points

[…]
F.3
Basic in-band emissions measurement

The in-band emissions are a measure of the interference falling into the non-allocated resources blocks 

For the non-allocated RBs below the allocated frequency block the in-band emissions would be measured as follows
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SC-FDMA symbols with the considered modulation scheme being active within the measurement period, 
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 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. 
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 for the first adjacent RB),
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) is the lower (resp. upper) edge of the UL system BW, 

c is the lower edge of the allocated BW, and 
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 is the frequency domain signal evaluated for in-band emissions as defined in the subsection (ii)

The relative in-band emissions are, given by
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where
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 is the number of allocated RBs 

The basic in-band emissions measurement interval is defined over one slot in the time domain. 

F.4
Modified signal under test

[…]

To determine the other parameters a sample timing offset equal to 
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 is corrected from the signal under test. The EVM analyser shall then

·  correct the RF frequency offset 
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for each time slot, and
· apply an FFT of appropriate size.
The IQ origin offset shall be removed from the evaluated signal before calculating the EVM and the in-band emissions; however, the removed relative IQ origin offset power (relative carrier leakage power) also has to satisfy the applicable requirement. 
At this stage the allocated RBs shall be separated from the non-allocated RBs. The signal on the non-allocated RB(s), 
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, is used to evaluate the in-band emissions. 

Moreover, the following procedure applies only to the signal on the allocated RB(s). 
The UL EVM analyzer shall then estimate the TX chain equalizer coefficients 
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 used by the ZF equalizer for all subcarriers by time averaging at each signal subcarrier of the amplitude and phase of the reference and data symbols. The time-averaging length is 1 slot. This process creates an average amplitude and phase for each signal subcarrier used by the ZF equalizer. The knowledge of data modulation symbols may be required in this step because the determination of symbols by demodulation is not reliable before signal equalization. 
[…]
F.5
Window length
F.5.1
Timing offset
As a result of using a cyclic prefix, there is a range of
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, which, at least in the case of perfect Tx signal quality, would give close to minimum error vector magnitude.  As a first order approximation, that range should be equal to the length of the cyclic prefix.  Any time domain windowing or FIR pulse shaping applied by the transmitter reduces the 
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 range within which the error vector is close to its minimum. 

F.5.2
Window length

The window length 
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 affects the measured EVM, and is expressed as a function of the configured cyclic prefix length. 
[…]

2.1.   Proposed solutions
In the following, we list a few options for defining the timing selection for in-band emissions.

1. Evaluate in-band emissions with the timing centered at the middle of the CP

2. Use the same timing as used for EVM

3. Evaluate in-band emissions at both endpoints of window W and use the timing that gives the maximum average in-band emissions result. For this, emissions averaging would need to be defined. 
4. Evaluate in-band emissions at both endpoints of window W and for each non-allocated RB use the timing that gives the maximum in-band emissions result. The same timing would be used for determining the average power in the allocated RBs. 

Note that the options are listed in an approximate order of lower to higher expected in-band emissions results. 

Our preference is to use option 2 as it gives the simplest implementation. The differences between the options were not fully evaluated though.  A proposed text change assuming the choice of option 2 is given in [2]. 

3. Conclusion
In this document, we described a current ambiguity in the specification regarding the timing definition for in-band emissions.  A few options were described for resolving this ambiguity.   A proposed text change assuming one of the choices is given in [2]. 
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