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1 Introduction
This contribution provides consideration on EVM flatness requirement for Pi/2 BPSK for FR1.
2 Discussion

In the WF on remaining parts of RAN4 feature list in RAN#80 meeting, for pi/2-BPSK there was a clarification described as: 

RAN4 will define the same minimum requirements for pulse-shaped pi/2 BPSK and non pulse-shaped pi/2 BPSK for FR2.
And the requirement is optional for FR1. However, in the TS 38.101-1 specification, the requirements are distinguished for the shaped and unshaped modulated waveforms, which is not aligned with what agreed in the RAN WF.
	For shaped Pi/2-BPSK modulated waveforms, the minimum requirements are TBD.

For unshaped modulated waveforms, the peak-to-peak variation of the EVM equalizer coefficients contained within the frequency range of the uplink allocation shall not exceed the maximum ripple specified in Table 6.4.2.4-1 for normal conditions. For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 5 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 7 dB (see Figure 6.4.2.4-1).

Table 6.4.2.4-1: Requirements for EVM equalizer spectrum flatness for unshaped modulations (normal conditions)

Frequency range

Maximum ripple [dB]

FUL_Meas – FUL_Low ≥ 3 MHz and FUL_High – FUL_Meas ≥ 3 MHz 

(Range 1)

4 (p-p)

FUL_Meas – FUL_Low < 3 MHz or FUL_High – FUL_Meas < 3 MHz 

(Range 2)

8 (p-p)

NOTE 1:
FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated

NOTE 2:
FUL_Low and FUL_High refer to each E-UTRA frequency band specified in Table 5.5-1



It is noted that the definition manner of the requirement for FR1 is different from that of FR2, even though the requirement for Pi/2 BPSK is optional for FR1. For FR2, it is clearly described that for BPSK modulation waveforms, the minimum requirements are defined in a separate Clause. The same approach should be applied for FR1 as well.
Proposal: It is proposed to separate Pi/2 BPSK requirement from other modulated waveforms in the FR1 specification.
3 Conclusion

Discrepancy of requirements for Pi/2 BPSK exists in current FR1 specification compared to the agreement reached in RANP. A companion CR is provided in [2] to correct the EVM equalizer spectrum flatness requirement. 
Proposal: It is proposed to separate Pi/2 BPSK requirement from other modulated waveforms in the FR1 specification.
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