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1. Introduction
For intra-band non-contiguous CA in scenario#4 [1], associated requirements to realize this scenario have been discussed in several previous meetings. In the RAN4#70bis meeting, it was approved to define a new demodulation requirement for power imbalance under REL-11 CA Enhancement performance WI [2]. However the contents of the new requirement still need further discussion. In this contribution, we identify the appropriate power imbalance value for the demodulation requirement and its conditions.
2. Discussion
2.1 QPSK demodulation requirement

In the RAN4 #70bis meeting, RAN4 reached a consensus that a new demodulation requirement for power imbalance should be defined under REL-11 CA Enhancement performance WI. When we define a demodulation requirement in RAN4, it seems conventional to introduce it in a band agnostic manner. In [3], it is proposed that the interferer should be -25dBm since large power imbalance is most likely to be seen close to the small cell BS where the input power from the eNB is significantly high. In addition, 10MHz gap between each wanted signal, 10/15MHz wanted signals and 5MHz interferer are also proposed in order to cover as many bands as possible [4].
Then, the next step we take is identifying the appropriate power imbalance under the above conditions. In order to introduce a new requirement with less impact on UE implementation, we propose that the power imbalance should be derived from the current in-band blocking of “-44dBm – (REFSENS + 6dB)”, which are 47dB and 45.2dB with QPSK.
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Figure 1: Proposed demodulation requirement with QPSK
Proposal 1: New QPSK demodulation requirement for power imbalance should be defined as Figure 1.
2.2 64QAM demodulation requirement

Next, we discuss 64QAM demodulation requirements. When we consider the real operation of intra-band NC CA in scenario#4, it is anticipated that UE can receive one of the wanted signals with high SNR from the small cell BS around the UE. Therefore, for a new demodulation requirement, it would be meaningful to consider not only QPSK but also 64QAM modulation. In [5], it was mentioned that the difference of receivable power imbalance between QPSK and 64QAM is 19dB. This value would be derived from the calculation theoretically. To validate the 19dB in terms of implementation, we have measured one UE sample in order to confirm actual receivable level for 64QAM.

In the measurement, we set the interferer to -25dBm and the wanted signal level of QPSK and 64QAM was scaled as Figure 2. The measurement results of receivable level are presented in Figure 3.
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Figure 2: Measurement conditions
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Figure 3: Measurement results

Based on both the current in-band blocking requirement and the theory that difference of receivable power imbalance between QPSK and 64QAM is 19dB, receivable power imbalance for 64QAM would be 28dB (=47-19dB) for 10MHz wanted signal and 26.2dB (=45.2-19dB) for 15MHz wanted signal. On the other hands, from these measurement results, it can be seen that this UE is actually able to receive power imbalance of 51.2dB (=-25-76.2dB) and 48.8dB (=-25-73.8dB), which means that this UE has an implementation margin of 20dB over. However it should be noted that since these results are derived from one sample and a temperature fluctuation is not considered, these values would not reflect all conditions of the theory of 19dB. Therefore, for 64QAM demodulation requirements, we can conclude that it would be reasonable to specify power imbalance for 64QAM as 28dB (=47-19dB) for 10MHz wanted signal and 26.2dB (=45.2-19dB) for 15MHz wanted signal.
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Figure 4: Proposed demodulation requirement with 64QAM
Proposal 2: New 64QAM demodulation requirement for power imbalance should be defined as Figure 4.
3. Conclusions 

Based on the above analysis, we propose as follows.
Proposal 1: New QPSK demodulation requirement for power imbalance should be defined as Figure 1.
Proposal 2: New 64QAM demodulation requirement for power imbalance should be defined as Figure 4.
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