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1. Introduction

In the previous RAN4#64bis meeting, from the summarized companies’ simulation results [1] using old FRCs in [2], it was observed that the available impairment margin would not be sufficient to set up a proper test point for CA PDSCH with power imbalance. The reason was thought to be that the throughput plateaus made it difficult to select a good test point with proper margin. To find a way to improve the test, a way forward [3] was approved, which proposed two FRC options for FDD and three FRC options for TDD. And it was encouraged to evaluate these FRCs with both HARQ on and HARQ off. 
In this contribution, we will provide our simulation results with HARQ on and off according to the proposed FDD and TDD FRC options in the way forward. Then we share our views on the FRCs selection of CA PDSCH with power imbalance tests.
2. Simulation results and Discussion
The simulation results corresponding to the two FDD FRC options and three TDD FRC options are shown in Figure 1 and Figure 2 respectively. The FRC options for FDD and TDD are list in the appendix. The old FRCs are FRCs given in [2]. Each FRC option has two throughput curves. One is obtained by turning HARQ off, the other is obtained by turning HARQ on, i.e., aximum transmission number is 4. The agreed B.1 channel models in 36.101for SCell and co-channel interference are used for FDD and TDD in the simulation. 
[image: image1.png]100.00%

90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

FDD alignment results

old FRC HARQ on

——old FRC HARQ off

——option 1
HARQ on

—i—option 1
HARQ off

——option 2 HARQ
on

~—option 2 HARQ
off





Figure 1 Simulation results for FDD CA power imbalance tests
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Figure 2 Simulation results for TDD CA power imbalance test cases
With the 6dB power imbalance between the two CCs, the test point is at SNR=19dB. Since the test is sensitive to the different implementation or some RF impairments such as frequency offset and etc, the extra margin should be added to 19dB SNR. If the test point is selected in the plateau area or the area in which the throughput approaches the maximum value, it cannot distinguish between the good UE and the bad one. 
For FDD old FRC and FRC option 1, TDD old FRC and FRC option 2, there are only 2dB differences between edge of the plateaus and 19dB test point. Although a steeper curve in the waterfall area can be got by turning HARQ off, the SNR range we can move around is not enlarged. When the code rate is reduced in FDD FRC option 2 and TDD FRC option 1 and 3,   the differences between edge of the plateaus and 19dB test point are increased from 2dB to 4~5dB. However, the obtained throughput with these code rate reducing FRC options quite approaches the maximum in SNR range near 19dB.When HARQ is turned off in these code rate reducing FRC options, the circumstance is slightly better due to the steeper slope without HARQ.
Observation 1: Turning HARQ off almost has no influence on the SNR ranges between edge of the plateaus and 19dB test point, although steeper curves in the waterfall area can be obtained.
Observation 2: Reducing code rate could increase the SNR ranges between edge of the plateaus and 19dB test point to 4~5dB.
When choosing the proper test point, the following things need to be considered. 1) The SNR range between edge of the plateau and 19dB test point should be large enough to provide enough margin. 2) The test point should not be selected in the area in which the throughput approaches the maximum. So among the existing FRC options in the way forward, we prefer to Option 2 with HARQ off for FDD and Option 1 with HARQ off for TDD. Based on the results, 70% peak throughput for FDD and 80% peak throughput for TDD are acceptable as the requirement criteria with the preferred FRCs.

Proposal: FDD FRC option 2 and TDD FRC option 1 are chosen for CA PDSCH with power imbalance tests. The tests are set with HARQ off and the requirement criteria are 70% peak throughput for FDD and 80% peak throughput for TDD.

And other solutions are FFS.

3. Conclusions

In this paper, we provide simulation results when HARQ is turn on and off with proposed FRC options in the way forward. The observations and proposals are summarized as follow.
Observation 1: Turning HARQ off almost has no influence on the SNR ranges between edge of the plateaus and 19dB test point, although steeper curves in the waterfall area can be obtained.

Observation 2: Reducing code rate could increase the SNR ranges between edge of the plateaus and 19dB test point to 4~5dB.
Proposal: FDD FRC option 2 and TDD FRC option 1 are chosen for CA PDSCH with power imbalance tests. The tests are set with HARQ off and the requirement criteria are 70% peak throughput for FDD and 80% peak throughput for TDD.
And other solutions are FFS.
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5. Appendix
FDD FRC Option 1: As described in Table A.3.3.1-7 of 36.101, but without transmission in subframe 0.
	Mod 
	Mod Bits 
	Code rate 
	Tx mode 
	CpType 
	Cell BW
[MHz] 
	PDCCH symbols 
	Calculated channel bits 
	Info bits (TBS) 
	Sub-frames 

	64QAM 
	6 
	0,91 
	1x2 SIMO 
	Normal 
	20 
	2 
	82800 
	75376 
	1,2,3,4, 

6,7,8,9 


FDD FRC Option 2: As proposed in [4] with HARQ on/off as shown below.
	Mod 
	Mod Bits 
	Avg. Code Rate 
	Code rate 
	Tx mode 
	CpType 
	Cell BW
[MHz] 
	PDCCH symbols 
	Calculated channel bits 
	Info bits (TBS) 
	Sub-frames 

	64QAM 
	6 
	0,85 
	0,84 
	1x2 SIMO 
	Normal 
	20 
	3 
	75600 
	63776 
	1,2,3,4, 

6,7,8,9 

	64QAM 
	6 
	
	0,87 
	1x2 SIMO 
	Normal 
	20 
	3 
	73080 
	63776 
	0 


TDD FRC Option 1: As proposed in [4] 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 


TDD FRC 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 


TDD FRC Option 3: Only subframe 4 and 9 are used with HARQ on and a slightly lower code rate than TDD FRC 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 


