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1. Introduction
In the LTE case (non-CA), it is specified that the EVM value has to be guaranteed in the output power range from          -40dBm of minimum output power to 23dBm of maximum output power. In the RAN4#68 meeting, minimum output power for 2UL inter-band CA was discussed and agreed [1][2]. It would be natural to apply the same power range as LTE to the EVM specification of 2UL inter-band CA to maintain the signal quality on each CC. However, considering inter-band CA, there would be an operation scenario with large power imbalance of 2UL carriers. Then the EVM value with a large power imbalance between UL carriers would also need to be considered. In this contribution, a preliminary analysis on one of configurations has been made.
2. Discussion
In the RAN4#68 meeting, it was discussed in offline whether the output power leakage from the transmit band to the other band would impact the EVM value or not. Considering the operation scenarios of inter-band CA, such as Macro-small scenario, the 2UL carriers would experience a large power imbalance. When the Macro-small 2UL inter-band CA is operated, the EVM value of each CC should be maintained as same as LTE case to guarantee the radio quality regardless of the power imbalance of both carriers. In this section, one of the cases needed to be considered is taken as a reference for preliminary discussion.
This investigation was conducted based on the configuration illustrated in figure 1, in which a large power imbalance and the 2nd harmonic relation exist. Assuming 27.5dBm of PA1 output, -35dBc of the PA1 2nd hormonic characteristic, 35dB of DUP1 attenuation at f2, 20dB of DIP attenuation, 1.5dB of other losses and -35.5dBm of PA2 output, the leakage power into the other band would be -64dBm at f2.
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Figure 1: Example for 2UL case with a large power imbalance and the harmonic relation

Next, we provide the EVM degradation impact with a large power imbalance. The EVM measurement system is constructed as Figure 2 and the measurement results are described in Figure 3.  
<Measurement conditions>
· Interference signal (SG1)

· Center frequency: 1950MHz

· Bandwidth: 5MHz (25RB)
· Modulation: QPSK

· Output power (PSG1_out): -70dBm ~ -18dBm

· Victim PA (from SG2)
· Center frequency: 1950MHz

· Bandwidth: 5MHz (25RB)
· Modulation: QPSK

· Output power (Po): -30dBm, -20dBm, -10dBm
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Figure 2: EVM measurement system

<Measurement results>
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Figure 3: EVM impact with the leakage from the other band (QPSK)
From the result in Figure 3, we can conclude that the EVM degradation of the smaller power carrier can be 1% when the ratio of transmit power and interference power is 28.5 dB which is the case of Figure 1. The deterioration of 1% would be smaller than the actual margin and the above case is really limited to the specific CA combination and the transmit condition, so that we can conclude as the below proposal in order to maintain the signal quality on each CC.
Proposal 1: The EVM value of each CC in 2UL inter-band CA is maintained as same as LTE case.
On the other hand, for verifying whether the EVM for 2UL inter-band CA should be specified with a power imbalance or not, there are several RF configurations and measurement conditions needed to be considered in addition to the case discussed above. So that, the result above would not be able to fully guarantee that there is no EVM impact for all type of implementations and conditions. Therefore we propose as the following.
Proposal 2: The EVM impact for 2UL inter-band CA with a power imbalance should be further investigated other than the case discussed in this contribution.
3. Conclusion
In this paper, we provided the EVM impact in 2UL with a large power imbalance and proposed as below.
Proposal 1: The EVM value of each CC in 2UL inter-band CA is maintained as same as LTE case.

Proposal 2: The EVM impact for 2UL inter-band CA with a power imbalance should be further investigated other than the case discussed in this contribution.
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