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1. Introduction

Until the meeting 60#, EVM equalizer spectrum flatness requirement for intra-band contiguous CA has not been defined, so in this contribution, we try to give our proposals about this issue.
2. Discussion
The requirements for EVM equalizer spectrum flatness in Rel.8/9 are shown in table 1 and table2.

Table 1: Minimum requirements for EVM equalizer spectrum flatness (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


Table 2: Minimum requirements for EVM equalizer spectrum flatness (extreme conditions)

	Frequency Range
	Maximum Ripple [dB]

	FUL_Meas – FUL_Low ≥ 5 MHz and FUL_High – FUL_Meas ≥ 5 MHz 

(Range 1)
	4 (p-p)

	FUL_Meas – FUL_Low < 5 MHz or FUL_High – FUL_Meas < 5 MHz 

(Range 2)
	12 (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


From above tables, we can see that the challenges of defining the EVM equalizer spectrum flatness requirement for intra-band contiguous CA related to Rel.8/9 come from the following three aspects:
1. Whether the frequency range for normal /extreme conditions should be changed?
2. Whether the EVM equalizer spectrum flatness requirement should be defined for per CC or for whole CA?
3. Whether the Maximum Ripple should be changed? And if should be changed, how to change?
If above three questions were answered, the requirement of EVM equalizer spectrum flatness could be easily defined, so we focus on above three questions and discuss in the following content.
For question 1
Before coming up a conclusion for question1, let us first review that why do we introduce the frequency range for the EVM equalizer spectrum flatness requirement in rel.8/9.From the contribution [1], we know that the reason is: “EVM should also be met for channels close to the operating band edge, where a duplex filter may introduce large amplitude variations in order to supply sufficient attenuation in the stop band (band dependent). Sharp amplitude roll-off normally implies group delay variations that cause high EVM. A flatness requirement must therefore account for duplex filtering amplitude variation for all possible bands in addition to other filters in the TX chain.” Since it is anticipated that UE’s supporting carrier aggregation may reuse many of the same RF components and architecture as used for a Rel-8 implementation, so it is reasonable to reuse the frequency range for intra-band contiguous CA.
Proposal 1: The frequency ranges for the EVM equalizer spectrum flatness for intra-band contiguous CA should keep the same with Rel.8/9.
For question 2

We know that the EVM equalizer spectrum flatness is defined in terms of the maximum peak-to-peak ripple of the equalizer coefficients (dB) across the allocated uplink block. But for intra-band contiguous CA, the transmit power is independent for per CC, if there are different PSDs between CCs，the maximum ripple of adjacent subcarrier between CCs will be very large, so it is not suitable to define the EVM equalizer spectrum flatness requirement for whole CA. Besides，the EVM measurement is also defined for per CC, for keeping the consistent with EVM test method, the best way is also to define the EVM equalizer spectrum flatness requirement for per CC.
Proposal 2: The EVM equalizer spectrum flatness requirement for intra-band contiguous CA can be defined for per CC
For question 3

For UEs supporting two UL CCs, when single CC is transmitted, the Rel.8/9 requirement for the EVM equalizer spectrum flatness can be applied. When two CCs are transmitted with the same PSD, the Rel.8/9 requirement for the EVM equalizer spectrum flatness can be applied for per CC.When two CCs are transmitted with different PSDs, because of the impact on each other, the requirements for the EVM equalizer spectrum flatness are FFS.

Proposal 3: When two CCs are transmitted with the same PSD, the Rel.8/9 requirement for the EVM equalizer spectrum flatness can be applied for per CC. When two CCs are transmitted with different PSD, the requirements for the EVM equalizer spectrum flatness are FFS.
3. Summary
We give the following proposal for the EVM equalizer spectrum flatness requirement for intra-band contiguous CA.
Proposal 1: The frequency ranges for the EVM equalizer spectrum flatness for intra-band contiguous CA should keep the same with Rel.8/9.
Proposal 2: The EVM equalizer spectrum flatness requirement for intra-band contiguous CA can be defined for per CC
Proposal 3: When two CCs are transmitted with the same PSD, the Rel.8/9 requirement for the EVM equalizer spectrum flatness can be applied for per CC. When two CCs are transmitted with different PSD, the requirements for the EVM equalizer spectrum flatness are FFS.
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