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1. Introduction

In the previous RAN4#64 meetings, three options of interference modeling methods were discussed and evaluated by companies for the test of CA PDSCH with power imbalance. The options are as follows:

· Model the interference as AWGN;
· Model the interference as the co-channel interference with identity channel, i.e.,  H= sqrt(2)* [1 0;0 1] for Scell;

· Model the interference as the co-channel interference with “B.1” channel in 36.101, i.e., H=  [1 j;1 -j] for Scell.
Simulation results were given by companies and were summarized in the spreadsheet attached in [1]. But the big span was observed. After extensive discussion in the meeting, the agreements were reached [1]:
· B.1 channel model for SCell and co-channel interference are agreed for both test setup and alignment simulation.

· Using the agreed test setup above to simulate 19 dB SINR and see if 70% FDD and 80% TDD are acceptable.

· Interested companies can propose ways to further improve and stabilize the test by, for example, turning off HARQ.

In this contribution, we will provide our simulation results when HARQ is turned off under B.1 channel model for SCell and co-channel interference and share our views on the test setting.
2. Simulation results and Discussion
The simulation results when B.1 channel model for SCell and co-channel interference are used are shown in Figure 1 for FDD and Figure 2 for TDD. The other simulation parameters are set according to the agreed test cases for CA PDSCH with power imbalance [2] [3]. The red line shows the results when HARQ is turned off. To compare the results conveniently, we also draw the blue line to show the results when HARQ is turned on, i.e. maximum transmission number is 4. The detailed throughput versus SNR curves can be found in the attached spreadsheet.
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Figure 1 Simulation results for FDD CA power imbalance test cases
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Figure 2 Simulation results for TDD CA power imbalance test cases

According to the contributions in the last meeting, it seems acceptable to set 0.8~1dB extra margin from 19dB SNR. So the observation point with margin for CA power imbalance test will be set at around 18dB. Based on our simulation results, 70% peak throughput for FDD and 80% peak throughput for TDD are acceptable as the requirement criteria.

However, as seen from the summary of companies’ alignment simulation results, there was a big span. For FDD, there is an around 1dB span in the waterfall area of the results. For TDD, the span exists in both the waterfall area and the plateau area. As we observe from Figure1 and Figure 2, tuning off HARQ almost has no influence on the throughput when SNR is higher than 18dB for both FDD and TDD. So removing HARQ may have no help to improve alignment.
Observation: Removing HARQ almost has no influence on throughput when SNR is equal to or higher than 18dB, thus may have no help to improve alignment.

Moreover, turning off HARQ will make the curve steeper than the turning on, which will make the UE performance more sensitive to the SNR uncertainty. So we propose:

Proposal 1: Turn on HARQ for power imbalance testing.

According to our observation, the performance curve diversity may be due to the different Tx EVM models used by the companies.

One simple solution to handle the performance diversity would be that set two alternative power imbalance values of 6dB and 5dB and give the companies two opportunities just as RAN4 did for the CQI test. If the UE could not pass the 6dB requirements with 70% FDD and 80% TDD throughput ratio, it should pass the requirement with 5dB power imbalance. This solution will relax the requirement approximately 1dB, but it might be a trade-off between the different decoding behaviour and test feasibility.
According to the discussion in the last meeting, it seemed that companies wanted one uniform test point instead of two alternative ones. 

Therefore, we have two options for the final requirements:

Proposal 2: two alternative solutions for power imbalance test setup:

Option 1: Set the power imbalance value of 6dB, and the requirements for FDD and TDD are 70% and 80% relative throughput respectively.

Option 2: Set two alternative power imbalance values of 6dB and 5dB like CQI test and keep HARQ, and the requirements for FDD and TDD are 70% and 80% relative throughput respectively.
3. Conclusions

In this paper, we provide simulation results under B.1 channel model for SCell and co-channel interference including the case when HARQ is turn off. The observations and proposals are summarized as follow.
Observation: Removing HARQ almost has no influence on throughput when SNR is higher than 18dB, thus may have no help to improve alignment.

So we propose that
Proposal 1: Turn on HARQ for power imbalance testing.

For the requirements and test setup, we propose that:
Proposal 2: two alternative solutions for power imbalance test setting:

Option 1: Set the power imbalance value of 6dB, and the requirements for FDD and TDD are 70% and 80% relative throughput respectively.

Option 2: Set two alternative power imbalance values of 6dB and 5dB like CQI test and keep HARQ, and the requirements for FDD and TDD are 70% and 80% relative throughput respectively.
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