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1. Introduction
This contribution is focused on the evaluation of changes in Annex E - Error Vector Magnitude of TS 36.104 due to introduction of the new Further eMBMS 1.25 kHz numerology.
2
Background

During the last RAN1#86bis it was confirmed the working assumption from RAN1#86 to adopt for eMBMS a CP length of 200 µs and core symbol duration of 800 µs (1.25kHz subcarrier spacing). 

This new numerology, differently from 7.5 kHz one,  is supported in both dedicated and mixed unicat/eMBMS modes. In mixed mode the carrier has at least subframes 0 and 5 of each radio frame as non-MBSFN subframes [1]. 
3. Discussion 
2.1 Unit of Measurement and observation periods for EVM measurement
For 15kHz subcarrier spacing, 3GPP TS Technical Specification 36.141 and 36.104 requires that EVM is calculated per a basic unit of measurement, defined over one subframe (1ms) in the time domain and 
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 subcarriers (180kHz) in the frequency domain, and then averaged over all subframes in a measurement interval of at least 10 ms. Before calculating the EVM, the measured signal is corrected by the sample timing offset and RF frequency offset. Observation periods for such offsets are specified by 36.104 to be 1 ms.
It follows that, for 15 kHz subcarrier spacing, one EVM value is associated to 12 subcarriers times 1 sub-frame corresponding to 168 resource element (2 resource blocks); and for evaluation of sample timing offset in case of FFT window length of 2048 samples per OFDM symbol, 140 FFTs (14 per frame) covering 286720 out the acquired number of samples (307200 samples in 10 subframes) are considered.
For 1.25 kHz subcarrier spacing, considering the same EVM basic unit of measurement, one EVM value will be associated to 144 REs (1 resource block as defined in [3]); while in case of FFT window length of 24576 samples per OFDM symbol, up to 8 FFT (subframe 0 and 5 are always non/MBSFN) covering 196608 out of 245760 acquired number of samples are considered.
Taking into account that the number of resource elements associated to one EVM value and the FFT samples impacting timing/positioning of the FFT window for 15 kHz and 1.25 kHz subcarrier spacing are of the same order of magnitude, it is proposed not to change the observation period and measurement intervals for EVM measurement in case of 1.25 kHz subcarrier spacing.  

2.2 EVM Window Length
Assuming the same filters for 15 kHz and 1.25 kHz, and taking into account that OFDM symbol and extended Cyclic Prefix duration for the new 1.25 sub-carrier spacing, 800 us and 200 us respectively, are exactly 12 times the duration of OFDM symbol and extended CP specified for eMBMS 15 kHz sub-carrier spacing, 66.6 us and 16.7 us respectively, the same Ratio of EVM window to total CP is proposed to be adopted for the two sub-carrier spacing.
4.  Conclusions

For 1.25 kHz sub-carrier spacing, the specification of EVM measurement procedure in Annex E may be based on the adoption of: 
· the same  EVM basic unit of measurement and time-averaging interval,  and the same observation periods for sample timing offset and RF frequency offset as specified for 15 kHz subcarrier spacing;
· the same Ratio of EVM window to total CP as defined for 15 kHz subcarrier spacing.
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