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1. Introduction

In previous RAN4 meetings, interested companies provided their own simulation results for CA PDSCH with power imbalance based on [1].  Three observations are listed in the following:
· A big span still exists in different companies’ simulation results.

· Turning off HARQ can’t remove plateau before the test point.
· Test margin is small due to the plateau under previous FRC.
In order to stabilize test setup and expand test margin, using new FRCs is considered as a promising way to remove the plateau. In RAN4 #64bis, a way forward was agreed to provide two new FRC options for FDD and three new FRC options for TDD[2].
In this contribution, we provide our updated TDD simulation results with new FRCs for both HARQ turned on and off. Based on these results, we also give our proposals for CA power imbalance tests.
2. Simulation results and discussion
In this section, simulation results are shown in Figure 1 to Figure 3 for intra-band CA power imbalance with three new TDD FRC options respectively, in which the red lines show the curves when HARQ is turned on while the green lines show the curves when HARQ is turned off. In each figure, simulation results with previous FRC are also added for comparison. The detailed setup for FRC options are in accordance with [2] and listed in the Annex.
2.1 FRC Option 1 for TDD 
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Figure 1
Simulation results with FRC Option 1 for TDD

According to Figure 1, it is clear that the curves with TDD FRC option 1 are smoother than those with previous FRC for both HARQ turned on and off.
Taking the results with HARQ turned on for example, a much narrower plateau could be achieved before 19dB with TDD FRC option 1 (15dB to 15.5dB) compared with previous FRC (15dB to 17.5dB). On the other hand, in order to achieve 80% relative throughput, the SNR is around 16dB with option 1 while it is around 17.5dB with previous FRC, which indicates a possibility that the test margin can be approximately doubled. Moreover, 2.5dB test margin can also be acceptable even when the test criterion expands from 80% to 90%. Similar conclusions can be obtained for the results with HARQ turned off, but the curves are steeper than those with HARQ turned on.

2.2 FRC Option 2 for TDD
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Figure 2
Simulation results with FRC Option 2 for TDD
It is known that the plateau is mainly caused by unbalanced subframe code rates, in which the highest code rate determines the plateau end point. TDD FRC option 2 has a code rate of 0.91, which is equal to the highest code rate among 5 subframes with previous FRC. Thus, little improvement on test margin could be expected. 
In Figure 2, the simulation results prove that FRC option 2 could neither help to remove the plateau nor expand the test margin with HARQ turned on.
2.3 FRC Option 3 for TDD
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Figure 3
Simulation results with FRC Option 3 for TDD

The code rate under FRC option 3 is lower than the dominating code rate, i.e., the highest code rate under previous FRC. Thus, it will be helpful for both plateau removing and test margin expanding. The simulation result with TDD FRC option 3 is similar to that with TDD FRC option 1, especially in test range around 19dB.

Based on the above simulation results, several observations can be obtained as follows:

Observation 1: TDD FRC option 1 and option 3 can help to remove or compress the plateau and provide around 3 dB test margin for 19dB SNR test point with 80% relative throughput.

Observation 2: TDD FRC option 2 can neither help to remove the plateau nor expand the test margin with HARQ turned on.
Observation 3: The curve with HARQ turned off is steeper than that with HARQ turned on for TDD FRC option 1.

In order to remove the plateau and make the tests more stable, it is considered that TDD FRC option 1 and option 3 are both acceptable from performance point of view. Furthermore, taking test efficiency into account, TDD FRC option 1 contains 5 subframes in one frame while option 3 contains only 1 subframe in one frame, which means option 1 may reduce the testing time effectively. Considering HARQ strategy, it is suggested to have HARQ turned on because turning off HARQ does not help to remove the plateau but makes test process more sensitive to SNR variation. Thus we propose:

Proposal: Take TDD FRC option 1 to perform alignment of intra-band CA power imbalance test with HARQ turned on.

3. Conclusions

In this contribution, we provide our simulation results with three new TDD FRC options for both HARQ turned on and off. Based on these simulation results, several observations and our proposal are given for intra-band CA power imbalance test.

Observation 1: TDD FRC option 1 and option 3 can help to remove or compress the plateau and provide around 3 dB test margin for 19dB SNR test point with 80% relative throughput.

Observation 2: TDD FRC option 2 can neither help to remove the plateau nor expand the test margin with HARQ turned on.

Observation 3: The curve with HARQ turned off is steeper than that with HARQ turned on for TDD FRC option 1.

Proposal: Take TDD FRC option 1 to perform alignment of intra-band CA power imbalance test with HARQ turned on.
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Annex

Option 1: As proposed in R4-125188 with HARQ on/off as shown below.
	Mod
	Mod Bits
	Avg. Code Rate
	Code rate
	Tx mode
	CpType
	BW
[MHz]
	PDCCH symbols
	Calculated channel bits
	Info bits (TBS)
	Sub-frames

	64QAM
	6
	0,84
	0,87
	1x2 SIMO
	Normal
	20
	3
	73512
	63776
	0

	64QAM
	6
	
	0,81
	1x2 SIMO
	Normal
	20
	2
	67968
	55056
	1,6

	64QAM
	6
	
	0,84
	1x2 SIMO
	Normal
	20
	3
	75600
	63776
	4,9


Option 2: Only subframe 4 and 9 are used with HARQ on and the following configuration.
	Mod
	Mod Bits
	Code rate
	Tx mode
	CpType
	BW
[MHz]
	PDCCH symbols
	Calculated channel bits
	Info bits (TBS)
	Sub-frames

	64QAM
	6
	0,91
	1x2 SIMO
	Normal
	20
	2
	82800
	75376
	4,9


Option 3: Only subframe 4 and 9 are used with HARQ on and a slightly lower code rate than Option 2.
	Mod
	Mod Bits
	Code rate
	Tx mode
	CpType
	BW
[MHz]
	PDCCH symbols
	Calculated channel bits
	Info bits (TBS)
	Sub-frames

	64QAM
	6
	0,84
	1x2 SIMO
	Normal
	20
	3
	75600
	63776
	4,9


