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1 Introduction
In previous RAN4 meeting the power imbalance issues for intraband CA were discussed massively. In this contribution we provide our view on how to set up the simulation and propose the requirement with simulation results based on [1] to for both FDD and TDD test scenarios.
2 Imbalance model
The imbalance model was discussed in [2]. In our view the UE implementation is normally not modelled for performance requirments unless it’s the reference architectures for alignment. For the imbalance model it should equally well have been done for the SDR test in which the I/Q image is also limiting. As long as the requirement for the IQ imbalance for RX which is specified to 25dBc for Class C (two CCs) in [3] is fulfilled we see no need to set up the specific imbalance model for the image issue. 
Proposal 1: No need to align the imbalance model for the image issue.
3 Frequency offsets between CCs

The frequency offsets between CCs are considered for all the typical UE demodulation test scenarios. Depending on the Rx options [4] the frequency offset such as 30Hz could apply to PCell, SCell or both. Considering the worst case to setup the requirement it was agreed to apply 30Hz frequency offset on the SCell and an average throughput between 2 CCs was used to set up the requirement.
For the power imbalance test scenarios even though the image was from SCell to PCell if we also want to consider the worst case such as with one Rx receiver for the intra-band CA where only one ADC will be used for both PCell and SCell then the frequency offset will still have impact to the PCell. So in order to set up a proper requirement we should also consider the 30Hz frequency offset in the simulation setup.

Proposal 2: Frequency offset between CCs should be considered in simulation setup.

4 Simulation results for FDD
The results with RF impairment can be found Figure 1where the IRR is achieved as 25dBc. The possible Rx RF impairments are linear distortion of RF and baseband filters, LO leakage and phase noise, DC offset, I/Q imbalance, ADC quantization noise, and nonlinear distortion such as IMD2 and IMD3. Also the frequency offset as 30Hz is considered in the simulation setup-
From the simulation results we can see the test point around 19dB with a certain margin is around 70%. So we think it’s a proper choice to keep using 70% as the test point for FDD test scenario.
Proposal 3: Use 70% as test point for FDD test case.

Figure 1 Simulation results with RF impairments and frequency offset
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5 Simulation results for TDD
The results with RF impairment can be found Figure 1where the IRR is achieved as 25dBc. The possible Rx RF impairments are linear distortion of RF and baseband filters, LO leakage and phase noise, DC offset, I/Q imbalance, ADC quantization noise, and nonlinear distortion such as IMD2 and IMD3. Also the frequency offset as 30Hz is considered in the simulation setup.
From the simulation results we can see the test point around 19dB with a certain margin is around 80%. So we think it’s a proper choice to keep using 80% as the test point for TDD test scenario.
Proposal 4: Use 80% as test point for TDD test case. 
For the HARQ mode such as multiplexing or bundling was not finalized yet. In our setup HARQ multiplexing is used and with the expected performance we propose to use HARQ multiplexing for the TDD test.

Proposal 5: Use HARQ multiplexing for the TDD test case.

Figure 2 Simulation curve for UE Category 4 with RF impairments
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6 Conclusions

In this contribution we provide the proposals for the open issues on the performance test of power imbalance scenarios in both FDD and TDD as following. 

Proposal 1: No need to align the imbalance model for the image issue.
Proposal 2: Frequency offset between CCs should be considered in simulation setup.

Proposal 3: Use 70% as test point for FDD test case.

Proposal 4: Use 80% as test point for TDD test case.

Proposal 5: Use HARQ multiplexing for the TDD test case.
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