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1. Introduction

In the previous RAN4 meetings, there was a massive discussion about the test assumption and SNR test point for the test of CA PDSCH with power imbalance. For the test assumption to obtain alignment results, a way forward [1] contained the following agreed assumption was made in RAN4 #63AH meeting:

· PCell 

· TM1 SIMO signal

· 1x2 static channel

· Scell 

· TM3 Rank 2 OCNG5

· 2x2 channel 

· identity  channel with a scaling factor sqrt(2) for the transmission power normalization :H= sqrt(2)* [1 0;0 1]

· “B.1”  channel in  36.101:H=  [1 j;1 -j]
· Interference modeling 

· Option 1 is modeling interference as AWGN

· Option 2 is modeling interference as co-channel interference

· PUCCH 1b with channel selection for TDD HARQ A/N feedback

· Tx EVM=6%

· No RF impairment
Regarding SNR test point, the simulation results were summarized in [2]. But the big span was observed.
In this contribution, we will provide more simulation results according to the way forward and share our views on the test setting.
2. Simulation results and Discussion
There are three options described in the way forward for FDD and TDD CA PDSCH with power imbalance test respectively. We restate the options as follow:
· Option 1 is modeling interference as AWGN;
· Option 2 is modeling interference as co-channel interference with identity channel, i.e.,  H= sqrt(2)* [1 0;0 1] for Scell;
· Option 3 is modeling interference as co-channel interference with “B.1” channel in 36.101, i.e., H=  [1 j;1 -j] for Scell.
Our simulations are based on all the options for both FDD and TDD with other assumptions listed in [3]. For AWGN interference model, we updated our simulation results for TDD with the finer SNR step instead of 2dB step. For co-channel interference model, the new results are provided. The alignment results of the three options are shown in Figure 1 for FDD and Figure 2 for TDD. The detailed number can be found in attached spreadsheet. We also compare the simulation results from different companies in Figure 1 and Figure 2.
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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

From the results above, we observe:

Observation 1: Co-channel interference model with channel H= [1 j;1 -j] for Scell performs similarly to AWGN interference model. While co-channel interference model with identity channel H= sqrt(2)* [1 0;0 1] for Scell has better performance than AWGN model.
The simulation verified that both [1 j;1 -j] and sqrt(2)* [1 0;0 1] channel can decorrelate the interference between the two RX branches. Therefore, there is not any performance degradation due the image correlation between two RX antennas. When channel sqrt(2)* [1 0;0 1] is used for Scell, the first RX antenna receives Pcell and Scell port0 CRS and the second RX antenna receives Pcell port0 CRS and Scell port1 CRS. Due to the fact that the Pcell CRS at the second Rx antenna has no interference, the more accurate channel estimation can be attained than other interference model. It explains the reason for the better performance of Scell sqrt(2)* [1 0;0 1] channel model.
Since the results under the channel [1 j;1 -j] are quite similar to those under AWGN and the channel model of [1 j;1 -j] is specified in TS36.101, we propose

Proposal 1: Model interference as co-channel interference with “B.1” channel in 36.101, i.e., H=  [1 j;1 -j] for Scell.
For the alignment, we observe:
Observation 2: There were big diversities among companies’ results. 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.

It implies that the performances of Turbo decoding from different companies might be different. But it matches the extra margin that we add to the averaged impairment results for the higher order demodulation test cases. It seems acceptable to set 0.8~1dB extra margin according to the contributions in the last meeting. So the observation point with margin for power imbalance test is set to around 18dB. As we can see from Figure1 and Figure 2, some companies’ results will fall on the plateau area, while other companies’ results will fall on the waterfall area. It would be quite difficult to decide the requirements.
One simple solution 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% 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.

Proposal 2: Set two alternative power imbalance values of 6dB and 5dB and give the companies two opportunities just as RAN4 did for the CQI test.
And other solutions are FFS.

And the other issue is related to ACK/NACK feedback mode for the PDSCH test with power imbalance. In [1], it was agreed that PUCCH 1b with channel selection for TDD HARQ A/N feedback. But according to TS36.213, PUCCH format 1a could be used if two CCs are configured but only one CC is scheduled. So it seem to us that
Observation 3: for the PDSCH tests with power imbalance, PUCCH format 1b with chancel selection can be used if two CCs are configured and scheduled and PUCCH format 1a can be used if two CCs are configured and only PCell is scheduled.

If PUCCH format 1a was agreed, there would be no need for correction of ACK/NACK feedback mode, which is the same as Rel-8/9 requirements.
3. Conclusions

In this paper, we will provide simulation results of all the test assumption options according to the way forward. And the observations and proposals are summarized as follows.
Observation 1: Co-channel interference model with channel H= [1 j;1 -j] for Scell performs similarly to AWGN interference model. While co-channel interference model with identity channel H= sqrt(2)* [1 0;0 1] for Scell has better performance than AWGN model.

Proposal 1: Model interference as co-channel interference with “B.1” channel in 36.101, i.e., H=  [1 j;1 -j] for Scell.

Observation 2: There were big diversities among companies’ results. 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.

Proposal 2: Set two alternative power imbalance values of 6dB and 5dB and give the companies two opportunities just as RAN4 did for the CQI test.

And other solutions are FFS.

Observation 3: for the PDSCH tests with power imbalance, PUCCH format 1b with chancel selection can be used if two CCs are configured and scheduled and PUCCH format 1a can be used if two CCs are configured and only PCell is scheduled.

If PUCCH format 1a was agreed, there would be no need for correction of ACK/NACK feedback mode, which is the same as Rel-8/9 requirements.
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