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1 Introduction
This contribution provides the evaluation test cases and the simulation assumptions for demodulation performance and CQI test with multiple CA configurations.
2 3DL and beyond 3DL CA
2.1 Normal test
2.1.1 TM1 test
Table 1 and Table 2 provide the evaluation cases. The other simulation assumptions are given in Clause 8.2.1.1 of TS36.101 for FDD and Clause 8.2.2.1 of TS36.101 for TDD.
· For 1.4MHz, 10MHz and 20MHz test cases, please confirm whether the existing requirements can be reused;
· For the other test cases, please provide the simulation results for alignment.
Table 1: Minimum performance per component carrier for CA TM1 FDD (FRC)

	Num.
	Bandwidth
	Reference channel
	OCNG pattern
	Propagation conditions
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1
	1.4MHz
	R.4 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	0.0

	2
	3MHz
	1/3 QPSK
	OP.1 FDD
	EVA5
	1x2 Low
	70
	TBD

	3
	5MHz
	1/3 QPSK
	OP.1 FDD
	EVA5
	1x2 Low
	70
	TBD

	4
	10 MHz
	R.2 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	-1.1

	5
	15MHz
	1/3 QPSK
	OP.1 FDD
	EVA5
	1x2 Low
	70
	TBD

	6
	20MHz
	R.42 FDD
	OP. 1 FDD
	EVA5
	1x2 Low
	70
	-1.3


Table 2: Minimum performance per component carrier for CA TM1 TDD (FRC)

	Num.
	Bandwidth
	Reference channel
	OCNG pattern
	Propagation conditions
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1
	1.4MHz
	R.4 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	0.0

	2
	3MHz
	1/3 QPSK
	OP.1 TDD
	EVA5
	1x2 Low
	70
	TBD

	3
	5MHz
	1/3 QPSK
	OP.1 TDD
	EVA5
	1x2 Low
	70
	TBD

	4
	10 MHz
	R.2 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	-1.2

	5
	15MHz
	TBD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	TBD

	6
	20MHz
	R.42 TDD
	OP. 1 TDD
	EVA5
	1x2 Low
	70
	-1.2


2.1.2 TM3 test
Table 3 and Table 4 provide the evaluation cases. The other simulation assumptions are given in Clause 8.2.1.3.1 of TS36.101 for FDD and Clause 8.2.2.3.1 of TS36.101 for TDD. 
· For 10MHz, 15MHz (FDD only) and 20MHz test cases, please confirm whether the existing requirements can be reused;

· For the other test cases, please provide the simulation results for alignment.
Table 3: Minimum performance per component carrier for CA TM3 FDD (FRC)

	Num.
	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condi-tion
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1
	1.4MHz
	1/2 16QAM
	TBD
	EVA70
	2x2 Low
	70
	TBD

	2
	3MHz
	1/2 16QAM
	TBD
	EVA70
	2x2 Low
	70
	TBD

	3
	5MHz
	1/2 16QAM
	TBD
	EVA70
	2x2 Low
	70
	TBD

	4
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	[13.0]

	5
	15MHz
	R.30-1 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	[13.5]

	6
	20MHz
	R.30 FDD
	OP. 1 FDD
	EVA70
	2x2 Low
	70
	[13.2]


Table 4: Minimum performance per component carrier for CA TM3 TDD (FRC)

	Num.
	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condi-tion
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1
	1.4MHz
	1/2 16QAM
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	2
	3MHz
	1/2 16QAM
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	3
	5MHz
	1/2 16QAM
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	4
	10 MHz
	R.11-1 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	[13.1]

	5
	15MHz
	1/2 16QAM
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	6
	20MHz
	R.30-1 TDD
	OP. 1 TDD
	EVA70
	2x2 Low
	70
	[13.7]


2.1.3 TM4 test
Table 5 and Table 6 provide the evaluation cases. The other simulation assumptions are given in Clause 8.2.1.4.3 of TS36.101 for FDD and Clause 8.2.2.4.3 for TDD. 
· For 10MHz and 20MHz (FDD only) test cases, please confirm whether the existing requirements can be reused;

· For the other test cases, please provide the simulation results for alignment.
Table 5: Minimum performance per component carrier for CA TM4 FDD (FRC)

	Num.
	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condi-tion
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1
	1.4MHz
	1/2 16QAM
	OP.1 FDD
	EVA5
	4x2 Low
	70
	TBD

	2
	3MHz
	1/2 16QAM
	OP.1 FDD
	EVA5
	4x2 Low
	70
	TBD

	3
	5MHz
	1/2 16QAM
	OP.1 FDD
	EVA5
	4x2 Low
	70
	TBD

	4
	10 MHz
	R.14 FDD
	OP.1 FDD
	EVA5
	4x2 Low
	70
	[10.8]

	5
	15MHz
	1/2 16QAM
	OP.1 FDD
	EVA5
	4x2 Low
	70
	TBD

	6
	20MHz
	R.14-3 FDD
	OP. 1 FDD
	EVA5
	4x2 Low
	70
	[10.9]


Table 6: Minimum performance per component carrier for CA TM4 TDD (FRC)

	Num.
	Band-width
	Reference channel
	OCNG pattern
	Propa-gation condi-tion
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1
	1.4MHz
	1/2 16QAM
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	2
	3MHz
	1/2 16QAM
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	3
	5MHz
	1/2 16QAM
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	4
	10 MHz
	1/2 16QAM
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	5
	15MHz
	1/2 16QAM
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	6
	20MHz
	R.14-3 FDD
	OP. 1 FDD
	EVA5
	4x2 Low
	70
	[11.1]


2.2 CQI test
Table 7~Table 9 provide the parameters for CA CQI test for 3DL, 4DL and 5DL CA. The other parameters are provided in Clause 9.6.1. Since no data is scheduled and AWGN channel is utilized, the requirements could be used for different bandwidth combinations.
· Assuming that 10MHz bandwidth is configured for each CC, the delta CQI-s between PCell and SCell X will be evaluated;

· The evaluations under the other bandwidth combinations are welcome.
Table 7: Parameters for PUCCH 1-0 static test on multiple cells 3DL (FDD) 
	Parameter
	Unit
	Pcell
	Scell1
	Scell2

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	16
	10
	4
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	-82
	-88
	-94

	[image: image4.wmf])

(

j

oc

N


	dB[mW/15kHz]
	-98
	-98
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	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 10 for 2DL, TBD for XDL

	cqi-pmi-ConfigurationIndex
	
	TBD
	TBD
	TBD

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 2:   CQI offsets for different cells are configured to ensure that there is no collision between the reported CQIs from different cells.


Table 8: Parameters for PUCCH 1-0 static test on multiple cells 4DL (FDD) 
	Parameter
	Unit
	Pcell
	Scell1
	Scell2
	Scell3

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	16
	10
	4
	-2
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	dB[mW/15kHz]
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	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 10 for 2DL, TBD for XDL

	cqi-pmi-ConfigurationIndex
	
	TBD
	TBD
	TBD
	TBD

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 2:   CQI offsets for different cells are configured to ensure that there is no collision between the reported CQIs from different cells.


Table 9: Parameters for PUCCH 1-0 static test on multiple cells 5DL (FDD) 
	Parameter
	Unit
	Pcell
	Scell1
	Scell2
	Scell3
	Scell4

	PDSCH transmission mode
	
	1

	Downlink power allocation
	[image: image9.wmf]A

r


	dB
	0

	
	[image: image10.wmf]B

r


	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	22
	16
	10
	4
	-2
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	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 10 for 2DL, TBD for XDL

	cqi-pmi-ConfigurationIndex
	
	TBD
	TBD
	TBD
	TBD
	TBD

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 2:   CQI offsets for different cells are configured to ensure that there is no collision between the reported CQIs from different cells.


2.3 Soft buffer management test

2.3.1 UE category 6, 7 for 3DL and 4DL
Table 10 and Table 11 give the evaluation case for FDD and TDD separately. The other parameters are provided in Clause 8.2.1.3.1A for FDD and Clause 8.2.2.3.1A for TDD.

· For 3DL, the performance gaps between with instantaneous buffering and without instantaneous buffering will be evaluated for UE category 6 and 7 by using IMCS = [20];
· For 4DL, the performance gaps between with instantaneous buffering and without instantaneous buffering will be evaluated for UE category 6 and 7 by using IMCS = TBD
· Companies are encouraged to provide the TBS.
Table 10: Minimum performance soft buffer management test (FRC) for CA FDD
	Test num
	Bandwidth
	Reference channel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)

	1
	20 MHz+X
	IMCS = 20 for subframe 0, 1, 2, 3, 4, 6, 7, 8, 9
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	TBD


Table 11: Minimum performance soft buffer management test (FRC) for CA TDD
	Test num
	Bandwidth
	Reference channel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)

	1
	20 MHz+X
	IMCS = 20 for subframe 4, 9
	OP.1 TDD (Note 1)
	EVA70
	2x2 Low
	70
	TBD


2.3.2 UE category 9, 10 for 4DL and 5DL
FFS
2.4 Power imbalance test

FFS
2.5 Sustained data rate test

FFS
3 TDD FDD CA

3.1 Normal test

3.1.1 TM1 test
FFS
3.1.2 TM3 test
FFS
3.1.3 TM4 test
FFS
3.2 CQI test

FFS
3.3 Soft buffer management test

FFS
3.4 Sustained data rate test

FFS
4 Conclusions
In this contribution, we provide the simulation assumptions for evaluations.






