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1 Introduction

The soft buffer test with 2 CCs for TDD-FDD CA has issues on the 20MHz CC to configure the FRC for Cat. 3 UEs as analysized in [1] and this issue was confirmed in RAN4#80bis as the following captured in the chairman’s notes.
Agreement: the FRC is beyond the capability of Cat 3 and the issue needs be addressed.
An email discussion was triggered in the reflector with new FRC proposal as following.

· Reuse the RMC from FDD CA and TDD CA for Cat 3 UEs respectively e.g. R.30 FDD for 20MHz FDD CC and R.30-2 TDD for 20MHz TDD CC both under EVA70. 

In this contribution we provide simulation results for all related tests for TDD-FDD CA.
2 Simulation results
The simulation results for alignment and impairment are provided as following.
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From the results we propose the following.

Proposal 1: Confirm the test setup R.30 FDD for 20MHz FDD CC and R.30-2 TDD for 20MHz TDD CC both under EVA70 for TDD-FDD CA tests with 2 CCs and UE Cat.3.

Proposal 2: Collect simulation results for both alignment and impairment from all companies and approve CR with new simulation results.
3 Conclusion

This contribution provides simulation results and proposal as following to fix issues of soft buffer tests with Cat.3 UEs.
Proposal 1: Confirm the test setup R.30 FDD for 20MHz FDD CC and R.30-2 TDD for 20MHz TDD CC both under EVA70 for TDD-FDD CA tests with 2 CCs and UE Cat.3.

Proposal 2: Collect simulation results for both alignment and impairment from all companies and approve CR with new simulation results.
4 References

[1] R4-165915, “Cat 3 UE Soft buffer management demodulation for TDD-FDD CA”, Anritsu
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		These result spreadsheets summarize soft buffer alignment and impairment demodulation results for TDD FDD CA







Summary_Alignment

		SNR at 70% maximum throughput, alignment results				Ericsson		company 2		company 3		company 4		company 5		company 6		company 7		STD		SPAN		AVE

						R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx

		test setup		FRC		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]



		FDD and TDD performance with FDD PCell

		PCell 20MHz cat 3		R.30 FDD		14.00														ERROR:#DIV/0!		0.00		14.0

		Scell 20MHz cat 3		R.30-2 TDD		10.90														ERROR:#DIV/0!		0.00		10.9

		PCell 10MHz cat 3		R.35-3 FDD		14.20														ERROR:#DIV/0!		0.00		14.2

		Scell 20MHz cat 3		R.30-2 TDD		10.90														ERROR:#DIV/0!		0.00		10.9

		PCell 15MHz cat 3		R.35-2 FDD		14.20														ERROR:#DIV/0!		0.00		14.2

		Scell 20MHz cat 3		R.30-2 TDD		10.90														ERROR:#DIV/0!		0.00		10.9

		FDD and TDD performance with TDD PCell

		PCell 20MHz cat 3		R.30-2 TDD		10.90														ERROR:#DIV/0!		0.00		10.9

		Scell 20MHz cat 3		R.30 FDD		14.00														ERROR:#DIV/0!		0.00		14.0

		PCell 20MHz cat 3		R.30-2 TDD		10.90														ERROR:#DIV/0!		0.00		10.9

		Scell 10MHz cat 3		R.35-3 FDD		14.20														ERROR:#DIV/0!		0.00		14.2

		PCell 20MHz cat 3		R.30-2 TDD		10.90														ERROR:#DIV/0!		0.00		10.9

		Scell 15MHz cat 3		R.35-2 FDD 		14.20														ERROR:#DIV/0!		0.00		14.2







Summary_Impairment

		SNR at 70% maximum throughput, Impairment results				Ericsson		company 2		company 3		company 4		company 5		company 6		company 7		STD		SPAN		AVE		AVE+margin(0.8dB)

						R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx

		test setup		Channel Bandwidth		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]



		FDD and TDD performance with FDD PCell

		PCell 20MHz cat 3		R.30 FDD		15.00														ERROR:#DIV/0!		0.00		15.0		15.8

		Scell 20MHz cat 3		R.30-2 TDD		11.90														ERROR:#DIV/0!		0.00		11.9		12.7

		PCell 10MHz cat 3		R.35-3 FDD		15.20														ERROR:#DIV/0!		0.00		15.2		16.0

		Scell 20MHz cat 3		R.30-2 TDD		11.90														ERROR:#DIV/0!		0.00		11.9		12.7

		PCell 15MHz cat 3		R.35-2 FDD		15.20														ERROR:#DIV/0!		0.00		15.2		16.0

		Scell 20MHz cat 3		R.30-2 TDD		11.90														ERROR:#DIV/0!		0.00		11.9		12.7

		FDD and TDD performance with TDD PCell

		PCell 20MHz cat 3		R.30-2 TDD		11.90														ERROR:#DIV/0!		0.00		11.9		12.7

		Scell 20MHz cat 3		R.30 FDD		15.00														ERROR:#DIV/0!		0.00		15.0		15.8

		PCell 20MHz cat 3		R.30-2 TDD		11.90														ERROR:#DIV/0!		0.00		11.9		12.7

		Scell 10MHz cat 3		R.35-3 FDD		15.20														ERROR:#DIV/0!		0.00		15.2		16.0

		PCell 20MHz cat 3		R.30-2 TDD		11.90														ERROR:#DIV/0!		0.00		11.9		12.7

		Scell 15MHz cat 3		R.35-2 FDD 		15.20														ERROR:#DIV/0!		0.00		15.2		16.0





20MHz+20MHz

		Company		Ericsson		company 2		company 3		company 4		company 5		company 6		company 7

		Reference		R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx

		FDD and TDD performance with FDD PCell 20MHz+20MHz

		FDD CC 20MHz,  cat 3

		SNR(dB)																SNR1(dB)

		5		12.0992368

		6		13.7869696

		7		15.4747024

		8		18.0508496

		9		20.6269968

		10		21.7979728

		11		22.9689488

		12		24.5917688

		13		26.2145888

		14		32.5365864

		15		38.858584

		16		42.110588

		17		45.362592

		18		45.5713312

		19		45.7800704

		20		45.7877072

		21		45.795344

		SNR@70% Throughput		14

		TDD CC 20MHz cat 3

		SNR(dB)



		5		3.95

		6		4.51

		7		4.81

		8		5.11

		9		5.48

		10		5.85

		11		7.24

		12		8.63

		13		9.34

		14		10.05

		15		10.11

		16		10.17

		17		10.17

		18		10.1722176

		19

		20

		21

		SNR@70% Throughput		10.9

		FDD and TDD performance with TDD PCell

		TDD CC  20MHz,  cat 3

		SNR(dB)



		5		3.95

		6		4.51

		7		4.81

		8		5.11

		9		5.48

		10		5.85

		11		7.24

		12		8.63

		13		9.34

		14		10.05

		15		10.11

		16		10.17

		17		10.17

		18		10.1722176

		19

		20

		21

		SNR@70% Throughput		10.9

		FDD CC 20MHz,  cat 3

		SNR(dB)



		5		12.0992368

		6		13.7869696

		7		15.4747024

		8		18.0508496

		9		20.6269968

		10		21.7979728

		11		22.9689488

		12		24.5917688

		13		26.2145888

		14		32.5365864

		15		38.858584

		16		42.110588

		17		45.362592

		18		45.5713312

		19		45.7800704

		20		45.7877072

		21		45.795344

		SNR@70% Throughput		14



FDD PCell 20+20MHz cat 3

Ericsson	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	12.0992368	13.786969600000001	15.4747024	18.050849600000003	20.626996800000001	21.7979728	22.9689488	24.591768800000001	26.214588800000001	32.536586399999997	38.858584	42.110588	45.362591999999999	45.571331200000003	45.7800704	45.7877072	45.795344	company 2	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	company 3	company 4	company 5	company 6	company 7	SNR (dB)

TP



TDD SCell 20+20MHz cat 3

Ericsson	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	3.9533167999999996	4.5057119999999999	4.8086384000000004	5.1115648	5.4806767999999995	5.8497887999999998	7.2409591999999989	8.632129599999999	9.3398063999999987	10.047483199999999	10.1085776	10.169672	10.170944800000001	10.1722176	company 2	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 3	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 5	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 6	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 7	SNR (dB)

TP



TDD PCell 20MHz cat 3

Ericsson	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	3.9533167999999996	4.5057119999999999	4.8086384000000004	5.1115648	5.4806767999999995	5.8497887999999998	7.2409591999999989	8.632129599999999	9.3398063999999987	10.047483199999999	10.1085776	10.169672	10.170944800000001	10.1722176	company 2	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 3	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 5	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 6	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 7	SNR (dB)

TP



FDD SCell 20MHz cat 3

Ericsson	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	12.0992368	13.786969600000001	15.4747024	18.050849600000003	20.626996800000001	21.7979728	22.9689488	24.591768800000001	26.214588800000001	32.536586399999997	38.858584	42.110588	45.362591999999999	45.571331200000003	45.7800704	45.7877072	45.795344	company 2	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 3	company 4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 5	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 6	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 7	SNR (dB)

TP





10MHz+20MHz

		Company		Ericsson		company 2		company 3		company 4		company 5		company 6		company 7

		Reference		R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx

		FDD and TDD performance with FDD PCell 10MHz+20MHz

		FDD CC 10MHz,  cat 3

		SNR(dB)

		5

		6		4.441

		7		6.082

		8		7.723

		9		8.383

		10		9.043

		11		10.983

		12		12.923

		13		15.915

		14		18.907

		15		21.42

		16		23.933

		17		24.177

		18		24.421

		19		24.421

		20		24.421

		21

		SNR@70% Throughput		14.2

		TDD CC 20MHz cat 3

		SNR(dB)



		5		3.95

		6		4.51

		7		4.81

		8		5.11

		9		5.48

		10		5.85

		11		7.24

		12		8.63

		13		9.34

		14		10.05

		15		10.11

		16		10.17

		17		10.17

		18		10.1722176

		19

		20

		21

		SNR@70% Throughput		10.9

		FDD and TDD performance with TDD PCell

		TDD CC 20MHz,  cat 3

		SNR(dB)



		5		3.95

		6		4.51														6

		7		4.81														8

		8		5.11														10

		9		5.48														12

		10		5.85														14

		11		7.24														16

		12		8.63														18

		13		9.34														20

		14		10.05

		15		10.11

		16		10.17

		17		10.17

		18		10.1722176

		19

		20

		21

		SNR@70% Throughput		10.9

		FDD CC 10MHz,  cat 3

		SNR(dB)



		5

		6		4.44

		7		6.08

		8		7.72

		9		8.38

		10		9.04

		11		10.98

		12		12.92

		13		15.92

		14		18.91

		15		21.42

		16		23.93

		17		24.18

		18		24.42

		19		24.42

		20		24.42

		21

		SNR@70% Throughput		14.6





FDD PCell 10MHz cat 3

Ericsson	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	4.4409999999999998	6.0819999999999999	7.7229999999999999	8.3829999999999991	9.0429999999999993	10.983000000000001	12.923	15.914999999999999	18.907	21.42	23.933	24.177	24.420999999999999	24.420999999999999	24.420999999999999	14.2	3.9533167999999996	4.5057119999999999	4.8086384000000004	5.1115648	5.4806767999999995	5.8497887999999998	7.2409591999999989	8.632129599999999	9.3398063999999987	10.047483199999999	10.1085776	10.169672	10.170944800000001	10.1722176	10.9	3.9533167999999996	4.5057119999999999	4.8086384000000004	5.1115648	5.4806767999999995	5.8497887999999998	7.2409591999999989	8.632129599999999	9.3398063999999987	10.047483199999999	10.1085776	10.169672	10.170944800000001	10.1722176	10.9	4.4409999999999998	6.0819999999999999	7.7229999999999999	8.3829999999999991	9.0429999999999993	10.983000000000001	12.923	15.914999999999999	18.907	21.42	23.933	24.177	24.420999999999999	24.420999999999999	24.420999999999999	company 2	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 3	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 5	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 6	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 7	SNR (dB)

TP



TDD SCell 20MHz cat 3

Ericsson	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	3.9533167999999996	4.5057119999999999	4.8086384000000004	5.1115648	5.4806767999999995	5.8497887999999998	7.2409591999999989	8.632129599999999	9.3398063999999987	10.047483199999999	10.1085776	10.169672	10.170944800000001	10.1722176	company 2	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 3	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 5	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 6	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 7	SNR (dB)

TP



TDD SCell 20MHz cat 4

Ericsson	1	company 2	1	company 3	1	company 4	1	company 5	1	company 6	1	company 7	1	SNR (dB)

TP



TDD PCell 20MHz cat 3

Ericsson	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	3.9533167999999996	4.5057119999999999	4.8086384000000004	5.1115648	5.4806767999999995	5.8497887999999998	7.2409591999999989	8.632129599999999	9.3398063999999987	10.047483199999999	10.1085776	10.169672	10.170944800000001	10.1722176	company 2	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 3	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 5	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 6	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 7	6	8	10	12	14	16	18	20	SNR (dB)

TP



FDD SCell 10MHz cat 3

Ericsson	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 2	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 3	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 5	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 6	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 7	SNR (dB)

TP





15MHz+20MHz

		Company		Ericsson		company 2		company 3		company 4		company 5		company 6		company 7

		Reference		R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx		R4-16xxxx

		FDD and TDD performance with FDD CC  15MHz+20MHz

		FDD CC 15MHz,  cat 3

		SNR(dB)



		5

		6		6.487

		7		8.9755

		8		11.464

		9		12.3955

		10		13.327

		11		15.9835

		12		18.64

		13		23.5095

		14		28.379

		15		32.2145

		16		36.05

		17		36.3595

		18		36.669

		19		36.669

		20		36.669

		21

		SNR@70% Throughput		14.2



		TDD CC 20MHz cat 3

		SNR(dB)



		5		3.95

		6		4.51

		7		4.81

		8		5.11

		9		5.48

		10		5.85

		11		7.24

		12		8.63

		13		9.34

		14		10.05

		15		10.11

		16		10.17

		17		10.17

		18		10.1722176

		19

		20

		21

		SNR@70% Throughput		10.9



		FDD and TDD performance with TDD CC

		TDD CC 20MHz,  cat 3

		SNR(dB)



		5		3.95

		6		4.51

		7		4.81

		8		5.11

		9		5.48

		10		5.85

		11		7.24

		12		8.63

		13		9.34

		14		10.05

		15		10.11

		16		10.17

		17		10.17

		18		10.1722176

		19

		20

		21

		SNR@70% Throughput		10.9

		FDD CC 15MHz,  cat 3

		SNR(dB)



		5

		6		6.487

		7		8.9755

		8		11.464

		9		12.3955

		10		13.327

		11		15.9835

		12		18.64

		13		23.5095

		14		28.379

		15		32.2145

		16		36.05

		17		36.3595

		18		36.669

		19		36.669

		20		36.669

		21

		SNR@70% Throughput		14.2



FDD PCell 15MHz cat 3

Ericsson	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	6.4870000000000001	8.9755000000000003	11.464	12.3955	13.327	15.983499999999999	18.64	23.509499999999999	28.379000000000001	32.214500000000001	36.049999999999997	36.359499999999997	36.668999999999997	36.668999999999997	36.668999999999997	company 2	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 3	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 5	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 6	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 7	SNR (dB)

TP



TDD SCell 20MHz cat 3

Ericsson	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	3.9533167999999996	4.5057119999999999	4.8086384000000004	5.1115648	5.4806767999999995	5.8497887999999998	7.2409591999999989	8.632129599999999	9.3398063999999987	10.047483199999999	10.1085776	10.169672	10.170944800000001	10.1722176	company 2	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 3	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 5	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 6	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 7	SNR (dB)

TP



TDD PCell 20MHz cat 3

Ericsson	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	3.9533167999999996	4.5057119999999999	4.8086384000000004	5.1115648	5.4806767999999995	5.8497887999999998	7.2409591999999989	8.632129599999999	9.3398063999999987	10.047483199999999	10.1085776	10.169672	10.170944800000001	10.1722176	company 2	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 3	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 5	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 6	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 7	SNR (dB)

TP



FDD SCell 15MHz cat 3

Ericsson	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	6.4870000000000001	8.9755000000000003	11.464	12.3955	13.327	15.983499999999999	18.64	23.509499999999999	28.379000000000001	32.214500000000001	36.049999999999997	36.359499999999997	36.668999999999997	36.668999999999997	36.668999999999997	company 2	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 3	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 5	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 6	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	company 7	SNR (dB)

TP






