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1 Introduction
In the RAN4 meeting #72, the way forwards on 3DL CA and TDD FDD CA were agreed in [1] and [2] separately. In this paper, we provide the test cases and simulation assumptions for 3DL CA and TDD FDD CA demodulation performance and CSI requirements.
2 3DL CA demodulation and CSI tests
2.1 CA Normal test
2.1.1 TM1 test

2.1.1.1 FDD

The test parameters are provided in Table 2.1-1 and the related FRC-s are provided in Table 2.1-2. The other parameters are referred to Clause 8.2.1.1.1 in TS36.101. 
The simulation results for 3MHz, 5MHz and 15MHz will be provided for alignment. The simulations results for other bandwidth would be needed to confirm the existing single carrier requirements and the feasibility to apply them to CA.
Table 2.1-1: Single carrier performance with different bandwidths for multiple CA configurations (FRC)

	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

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

	2
	3 MHz
	R.42-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	TBD

	3
	5MHz
	R.42-2 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	TBD

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

	5
	15MHz
	R.42-3 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	TBD

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

	Note 1:
The OCNG pattern applies for each CC.


Table 2.1-2: Fixed Reference Channel QPSK R=1/3

	Parameter
	Unit
	Value

	Reference channel
	
	R.4 FDD
	R.42

FDD
	R.42-1 FDD
	R.42-2 FDD
	R.42-3 FDD
	R.2 FDD

	Channel bandwidth
	MHz
	1.4
	20
	3
	5
	15
	10

	Allocated resource blocks (Note 4)
	
	6
	100
	15
	25
	75
	50

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	8760
	1320
	2216
	6712
	4392

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	152
	8760
	872
	1800
	6712
	4392

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	2
	1
	1
	2
	1

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	1
	2
	1
	1
	2
	1

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1368
	27600
	3780
	6300
	20700
	13800

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	528
	26760
	2940
	5460
	19860
	12960

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	0.342
	7.884
	1.143
	1.953
	6.041
	3.953

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 4: 
Given per component carrier per codeword.


2.1.1.2 TDD

The test parameters are provided in Table 2.1-3 and the related FRC-s are provided in Table 2.1-4. The other parameters are referred to Clause 8.2.2.1.1 in TS36.101. 

The simulation results for 3MHz, 5MHz and 15MHz will be provided for alignment. The simulations results for other bandwidth would be needed to confirm the existing single carrier requirements and the feasibility to apply them to CA.
Table 2.1-3: Single carrier performance with different bandwidths for multiple CA configurations (FRC)

	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

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

	2
	3 MHz
	R.42-1 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	TBD

	3
	5MHz
	R.42-2 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	TBD

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

	5
	15MHz
	R.42-3 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	TBD

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

	Note 1:
The OCNG pattern applies for each CC.


Table 2.1-4: Fixed Reference Channel QPSK R=1/3

	Parameter
	Unit
	Value

	Reference channel
	
	R.4 TDD
	R.42 TDD
	R.42-1 TDD
	R.42-2 TDD
	R.42-3 TDD
	R.2A TDD
	R.2 TDD

	Channel bandwidth
	MHz
	1.4
	20
	3
	5
	15
	10
	10

	Allocated resource blocks (Note 6)
	
	6
	100
	15
	25
	75
	50
	50

	Uplink-Downlink Configuration (Note 4)
	
	1
	1
	1
	1
	1
	2
	1

	Allocated subframes per Radio Frame (D+S)
	
	3
	3+2
	3+2
	3+2
	3+2
	5+2
	3+2

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload (Note 6)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	408
	8760
	1320
	2216
	6712
	4392
	4392

	  For Sub-Frames 1,6
	Bits
	N/A
	7736
	1128
	1864
	5992
	3240
	3240

	  For Sub-Frames 3,8
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	4392
	N/A

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	208
	8760
	1064
	1800
	6712
	4392
	4392

	Number of Code Blocks
(Notes 5 and 6)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	2
	1
	1
	2
	1
	1

	  For Sub-Frames 1,6
	
	N/A
	2
	1
	1
	1
	1
	1

	  For Sub-Frames 3,8
	
	N/A
	N/A
	N/A
	N/A
	N/A
	1
	N/A

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	1
	2
	1
	1
	2
	1
	1

	Binary Channel Bits (Note 6)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	1368
	27600
	3780
	6300
	20700
	13800
	13800

	  For Sub-Frames 1,6
	Bits
	N/A
	22656
	3276
	5556
	16956
	11256
	11256

	  For Sub-Frames 3,8
	
	N/A
	N/A
	N/A
	N/A
	N/A
	13800
	N/A

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	672
	26904
	3084
	5604
	20004
	13104
	13104

	Max. Throughput averaged over 1 frame (Note 6)
	Mbps
	0.102
	4.175
	0.596
	0.996
	3.212
	2.844
	1.966

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.

Note 2:
For BW=1.4 MHz, the information bit payloads of special subframes are set to zero (no scheduling) to avoid problems with insufficient PDCCH performance at the test point. 

Note 3:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 4:
As per Table 4.2-2 in TS 36.211 [4].

Note 5:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 6:
Given per component carrier per codeword.


2.1.2 TM3 test
2.1.2.1 FDD

The test parameters are provided in Table 2.1-5 and the related FRC-s are provided in Table 2.1-6. The other parameters are referred to Clause 8.2.1.3.1 in TS36.101. 

The simulation results for 1.4MHz, 3MHz and 5MHz will be provided for alignment. The simulations results for other bandwidth would be needed to confirm the existing single carrier requirements and the feasibility to apply them to CA.
Table 2.1-5: Single carrier performance with different bandwidths for multiple CA configurations (FRC)

	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	1.4 MHz
	R.11-5 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	TBD

	2
	3 MHz
	R.11-6 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	TBD

	3
	5MHz
	R.11-2 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	TBD

	4
	10MHz
	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]

	Note 1:
The OCNG pattern applies for each CC.


Table 2.1-6: Fixed Reference Channel two antenna ports

	Parameter
	Unit
	Value

	Reference channel
	
	R.46 FDD
	R.47 FDD
	R.35-4 FDD
	R.11-5 FDD
	R.11-6 FDD
	
	
	

	Channel bandwidth
	MHz
	10
	10
	10
	1.4
	3
	
	
	

	Allocated resource blocks (Note 4)
	
	50
	50
	50
	6
	15
	
	
	

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	
	
	

	Modulation
	
	QPSK
	16QAM
	64QAM
	16QAM
	16QAM
	
	
	

	Target Coding Rate
	
	
	
	0.47
	1/2
	1/2
	
	
	

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	5160
	8760
	18336
	1192
	3368
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	
	
	

	  For Sub-Frame 0
	Bits
	5160
	8760
	16416
	N/A
	2664
	
	
	

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1
	2
	3
	1
	1
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	
	
	

	  For Sub-Frame 0
	Bits
	1
	2
	3
	1
	1
	
	
	

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	13200
	26400
	39600
	2592
	7200
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	
	
	

	  For Sub-Frame 0
	Bits
	12384
	24768
	37152
	960
	5520
	
	
	

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	4.644
	7.884
	16.310
	0.954
	2.961
	
	
	

	UE Category
	
	≥ 1
	≥ 1
	≥ 2
	≥ 1
	≥ 1
	
	
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 4: 
Given per component carrier per codeword.


2.1.2.2 TDD

The test parameters are provided in Table 2.1-7 and the related FRC-s are provided in Table 2.1-8. The other parameters are referred to Clause 8.2.2.3.1 in TS36.101. PUCCH format 3 is used for ACK/NACK feedback.
The simulation results for 1.4MHz, 3MHz, 5MHz and 15MHz will be provided for alignment. The simulations results for other bandwidth would be needed to confirm the existing single carrier requirements and the feasibility to apply them to CA.
Table 2.1-7: Single carrier performance with different bandwidths for multiple CA configurations (FRC)

	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	1.4 MHz
	R.11-5 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	2
	3 MHz
	R.11-6 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	3
	5MHz
	R.11-7 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

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

	5
	15MHz
	R.11-8 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

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

	Note 1:
The OCNG pattern applies for each CC.


Table 2.1-8: Fixed Reference Channel two antenna ports (Continue)

	Parameter
	Unit
	Value

	Reference channel
	
	R.11-5 TDD
	R.11-6 TDD
	R.11-7 TDD
	R.11-8 TDD
	
	
	

	Channel bandwidth
	MHz
	1.4
	3
	5
	15
	
	
	

	Allocated resource blocks (Note 5)
	
	6
	15
	25
	75
	
	
	

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	1
	1
	
	
	

	Allocated subframes per Radio Frame (D+S)
	
	2+2
	2+2
	3+2
	2+2
	
	
	

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	
	
	

	Target Coding Rate
	
	1/2
	1/2
	1/2
	1/2
	
	
	

	Information Bit Payload (Note 5)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	1192
	3368
	5736
	19080
	
	
	

	  For Sub-Frames 1,6
	Bits
	N/A
	3112
	5160
	15840
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	
	
	

	  For Sub-Frame 0
	Bits
	N/A
	N/A
	N/A
	N/A
	
	
	

	Number of Code Blocks
(Notes 4 and 5)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	1
	1
	1
	4
	
	
	

	  For Sub-Frames 1,6
	
	N/A
	1
	1
	3
	
	
	

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	
	
	

	  For Sub-Frame 0
	
	N/A
	N/A
	N/A
	N/A
	
	
	

	Binary Channel Bits (Note 5)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	2592
	7200
	12000
	39600
	
	
	

	  For Sub-Frames 1,6
	Bits
	N/A
	6192
	10512
	32112
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	
	
	

	  For Sub-Frame 0
	Bits
	N/A
	N/A
	N/A
	N/A
	
	
	

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	0.238
	1.296
	2.179
	6.984
	
	
	

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	
	
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:
As per Table 4.2-2 in TS 36.211 [4].

Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 5:
Given per component carrier per codeword.

Note 6:
For R.11-3 resource blocks of RB6–RB45 are allocated.


2.1.3 TM4 test
2.1.3.1 FDD

The test parameters are provided in Table 2.1-9 and the related FRC-s are provided in Table 2.1-10. The other parameters are referred to Clause 8.2.1.4.3 in TS36.101. PUCCH format 3 is used for ACK/NACK feedback. For pre-coding granularity, 4 PRBs for 3MHz and 5MHz CCs, 6 PRBs for 10MHz CCs and 8 PRBs for 15MHz and 20MHz CCs are assumed.
The simulation results for 1.4MHz, 3MHz, 5MHz and 15MHz will be provided for alignment. The simulations results for other bandwidth would be needed to confirm the existing single carrier requirements and the feasibility to apply them to CA.

Table 2.1-9: Single carrier performance with different bandwidths for multiple CA configurations (FRC)

	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	1.4 MHz
	R.14-4 FDD
	OP.1 FDD
	EVA5
	4x2 Low
	70
	TBD

	2
	3 MHz
	R.14-5 FDD
	OP.1 FDD
	EVA5
	4x2 Low
	70
	TBD

	3
	5MHz
	R.14-6 FDD
	OP.1 FDD
	EVA5
	4x2 Low
	70
	TBD

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

	5
	15MHz
	R.14-7 FDD
	OP.1 FDD
	EVA5
	4x2 Low
	70
	TBD

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

	Note 1:
The OCNG pattern applies for each CC.


Table 2.1-10: Fixed Reference Channel four antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	R.14-4 FDD
	R.14-5 FDD
	R.14-6 FDD
	R.14-7 FDD
	
	
	

	Channel bandwidth
	MHz
	1.4
	3
	5
	15
	
	
	

	Allocated resource blocks (Note 4)
	
	6
	15
	25
	75
	
	
	

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	
	
	

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	
	
	

	Target Coding Rate
	
	1/2
	1/2
	1/2
	1/2
	
	
	

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1192
	3368
	5736
	19080
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	
	
	

	  For Sub-Frame 0
	Bits
	408
	2664
	4968
	19080
	
	
	

	Number of Code Blocks
(Notes 3 and 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	1
	2
	4
	
	
	

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	
	
	

	  For Sub-Frame 0
	
	1
	1
	1
	4
	
	
	

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2496
	6960
	11600
	38400
	
	
	

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	
	
	

	  For Sub-Frame 0
	Bits
	N/A
	5424
	10064
	36864
	
	
	

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	0.954
	2.961
	5.086
	17.172
	
	
	

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	
	
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 4:
Given per component carrier per codeword.


2.1.3.2 TDD

The test parameters are provided in Table 2.1-11 and the related FRC-s are provided in Table 2.1-12. The other parameters are referred to Clause 8.2.2.4.3 in TS36.101. PUCCH format 3 is used for ACK/NACK feedback. For pre-coding granularity, 4 PRBs for 3MHz and 5MHz CCs, 6 PRBs for 10MHz CCs and 8 PRBs for 15MHz and 20MHz CCs are assumed.

The simulation results for 1.4MHz, 3MHz, 5MHz and 15MHz will be provided for alignment. The simulations results for other bandwidth would be needed to confirm the existing single carrier requirements and the feasibility to apply them to CA.
Table 2.1-11: Single carrier performance with different bandwidths for multiple CA configurations (FRC)

	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	1.4 MHz
	R.43-1 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	2
	3 MHz
	R.43-2 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	3
	5MHz
	R.43-3 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	4
	10MHz
	R.43-4 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	5
	15MHz
	R.43-5 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	6
	20MHz
	R.43 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	[11.1]

	Note 1:
The OCNG pattern applies for each CC.


Table 2.1-12: Fixed Reference Channel four antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	R.43-1 TDD
	R.43-2 TDD
	R.43-3 TDD
	R.43-4 TDD
	R.43-5 TDD
	
	

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	
	

	Allocated resource blocks (Note 6)
	
	6
	15
	25
	50
	75
	
	

	Uplink-Downlink Configuration (Note 4)
	
	1
	1
	1
	1
	1
	
	

	Allocated subframes per Radio Frame (D+S)
	
	2
	2+2
	2+2
	2+2
	2+2
	
	

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	
	

	Target Coding Rate
	
	1/2
	1/2
	1/2
	1/2
	1/2
	
	

	Information Bit Payload (Note 6)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	1192
	3368
	5736
	12960
	19080
	
	

	  For Sub-Frames 1,6
	Bits
	N/A
	2856
	5160
	10680
	15840
	
	

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	
	

	  For Sub-Frame 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	
	

	Number of Code Blocks 
(Notes 5 and 6)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	1
	1
	1
	3
	4
	
	

	  For Sub-Frames 1,6
	
	N/A
	1
	1
	2
	3
	
	

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	N/A
	
	

	  For Sub-Frame 0
	
	N/A
	N/A
	N/A
	N/A
	N/A
	
	

	Binary Channel Bits (Note 6)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	2496
	6960
	11600
	25600
	38400
	
	

	  For Sub-Frames 1,6
	Bits
	N/A
	5952
	10112
	20512
	30912
	
	

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	
	

	  For Sub-Frame 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	
	

	Max. Throughput averaged over 1 frame (Note 6)
	Mbps
	0.238
	1.245
	2.179
	4.728
	6.984
	
	

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	≥ 2
	
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.

Note 2: 
For BW=1.4 MHz, the information bit payloads of special subframes are set to zero (no scheduling) to avoid problems with insufficient PDCCH performance at the test point.

Note 3:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 4:
As per Table 4.2-2 in TS 36.211 [4].

Note 5:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 6:
Given per component carrier per codeword.


2.2 Intra-band contiguous CA power imbalance test
2.2.1 FDD

The test parameters are provided in Table 2.2-1 the test cases are provided in Table 2.2-2 and the related FRC-s are provided in Table 2.2-3. The other parameters are referred to Clause 8.2.1.7 in TS36.101. PUCCH format 3 is used for ACK/NACK feedback. Throughput is measured on the PCell or SCell only.
The simulation results are provided to decide the feasible power imbalance values for different bandwidth setup.
Table 2.2-1: Test Parameters for CA

	Parameter
	Unit
	Test 1
	Test 2-3

	Downlink power allocation
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	0
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	dB
	0 (Note 1)
	0 (Note 1)
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	dB
	0
	0
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at antenna port
	dBm/15kHz
	Off (Note 2)
	Off (Note 2)

	Symbols for unused PRBs
	
	OCNG (Note 3)
	OCNG (Note 3,4)

	Modulation
	
	64 QAM
	64 QAM

	Maximum number of HARQ transmission
	
	1
	1

	Redundancy version coding sequence
	
	{0}
	{0}

	PDSCH transmission mode of PCell
	
	1
	3

	PDSCH tramsmission mode of SCell
	
	3
	1

	OCNG Pattern
	PCell
	
	OP.1 TDD
	OP.5 TDD

	
	SCell
	
	OP.5 TDD
	OP.1 TDD

	Propagation Conditions
	PCell
	
	AWGN
	Clause B.1

	
	SCell
	
	Clause B.1
	AWGN

	Correlation Matrix and Antenna
	PCell
	
	1x2
	2x2

	
	SCell
	
	2x2
	1x2

	Note 1:
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Note 2: 
No external noise sources are applied

Note 3:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated. pseudo random data, which is QPSK modulated.

Note 4:
Void


Table 2.2-2: Minimum performance (FRC) for CA

	Test Number
	Bandwidth (MHz)
	Reference channel
	Power at antenna port

(dBm/15KHz)
	Reference value

Fraction of Maximum

Throughput (%)
	UE Category

	
	PCell
	SCell
	PCell
	SCell
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at SCell
	PCell
	SCell
	

	1
	20
	20
	R.49FDD
	OCNG
	-85
	-79
	85
	N/A
	≥5

	2
	10
	10
	OCNG
	R.49-1 FDD
	-79
	TBD
	N/A
	85
	≥3

	3
	10
	3
	OCNG
	R.49-2 FDD
	-79
	TBD
	N/A
	85
	≥3

	Note 1: 
The OCNG pattern for PCell is used to fill the control channel. The OCNG pattern for SCell is used to fill the control channel and PDSCH.

Note 2: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.


Table 2.2-3: PCell Fixed Reference Channel for CA demodulation with power imbalance

	Parameter
	Unit
	Value

	Reference channel
	
	R.49 FDD
	R.49-1 FDD
	R.49-2 FDD
	

	Channel bandwidth
	MHz
	20
	10
	3
	

	Allocated resource blocks
	
	100
	50
	15
	

	Allocated subframes per Radio Frame
	
	9
	9
	9
	

	Modulation
	
	64QAM
	64QAM
	64QAM
	

	Coding Rate
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.84
	0.84
	0.84
	

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	

	  For Sub-Frame 0
	
	0.87
	0.87
	0.85
	

	Information Bit Payload
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	63776
	31704
	9528
	

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	

	For Sub-Frame 0
	Bits
	63776
	30576
	7480
	

	Number of Code Blocks per Sub-Frame
(Note 3)
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Code Blocks
	11
	6
	2
	

	  For Sub-Frame 5
	Code Blocks
	N/A
	N/A
	N/A
	

	  For Sub-Frame 0
	Code Blocks
	11
	5
	2
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	75600
	37800
	11340
	

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A
	

	  For Sub-Frame 0
	Bits
	73080
	35280
	8820
	

	Max. Throughput averaged over 1 frame
	Mbps
	57.398
	28.421
	
	

	UE Category
	
	≥3
	≥2
	≥1
	

	Note 1:
3 symbols allocated to PDCCH.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


2.2.2 TDD

The test parameters are provided in Table 2.2-4 the test cases are provided in Table 2.2-5 and the related FRC-s are provided in Table 2.2-6. The other parameters are referred to Clause 8.2.2.7 in TS36.101. PUCCH format 3 is used for ACK/NACK feedback. Throughput is measured on the PCell or SCell only.
The simulation results are provided to decide the feasible power imbalance values for different bandwidth setup.
Table 2.2-4: Test Parameters for CA

	Parameter
	Unit
	Test 1
	Test 2

	Downlink power allocation
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	0
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	dB
	0 (Note 1)
	0 (Note 1)
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	dB
	0
	0
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at antenna port
	dBm/15kHz
	Off (Note 2)
	Off (Note 2)

	Symbols for unused PRBs
	
	OCNG (Note 3,4)
	OCNG (Note 3,4)

	Modulation
	
	64 QAM
	64 QAM

	Maximum number of HARQ transmission
	
	1
	1

	Redundancy version coding sequence
	
	{0}
	{0}

	PDSCH transmission mode of PCell
	
	1
	3

	PDSCH transmission mode of SCell
	
	3
	1

	OCNG Pattern
	PCell
	
	OP.1 TDD
	OP.5 TDD

	
	SCell
	
	OP.5 TDD
	OP.1 TDD

	Propagation Conditions
	PCell
	
	AWGN
	Clause B.1

	
	SCell
	
	Clause B.1
	AWGN

	Correlation Matrix and Antenna
	PCell
	
	1x2
	2x2

	
	SCell
	
	2x2
	1x2

	Note 1:
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Note 2: 
No external noise sources are applied.

Note 3:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data.

Note 4:
The OCNG pattern is used to fill the SCell control channel and PDSCH for Test 1, and OCNG pattern is used to fill the PCell control channel and PDSCH for Test2.


Table 2.2-5: Minimum performance (FRC) for CA

	Test Number
	Bandwidth (MHz)
	Reference Channel
	Power at antenna port

(dBm/15KHz)
	Reference value

Fraction of Maximum

Throughput (%)
	UE Category

	
	PCell
	SCell
	PCell
	SCell
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	PCell
	SCell
	

	1
	20
	20
	R.49TDD
	OCNG
	-85
	-79
	85
	N/A
	≥5

	2
	20
	15
	OCNG
	R.49-1 TDD
	-79
	TBD
	N/A
	85
	≥5


Table 2.2-6: PCell Fixed Reference Channel for CA demodulation with power imbalance 

	Parameter
	Unit
	Value

	Reference channel
	
	R.49 TDD
	R.49-1 TDD

	Channel bandwidth
	MHz
	20
	15

	Number of CRS ports
	
	1
	1

	Allocated resource blocks
	
	100
	75

	Uplink-Downlink Configuration (Note 2)
	
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	3+2
	3+2

	Modulation
	
	64QAM
	64QAM

	Coding Rate
	
	
	

	  For Sub-Frames 4,9
	
	0.84
	0.83

	  For Sub-Frames 1,6
	
	0.81
	0.80

	  For Sub-Frames 5
	
	n/a
	N/A

	  For Sub-Frames 0
	
	0.87
	0.86

	Information Bit Payload
	
	
	

	  For Sub-Frames 4,9
	Bits
	63776
	46888

	  For Sub-Frame 1,6
	Bits
	55056
	40576

	  For Sub-Frame 5
	Bits
	n/a
	N/A

	  For Sub-Frames 0
	Bits
	63776
	46888

	Number of Code Blocks per Sub-Frame
(Note 3)
	
	
	

	  For Sub-Frames 4,9
	Code Blocks
	11
	8

	  For Sub-Frame 1,6
	Code Blocks
	9
	7

	  For Sub-Frame 5
	Code Blocks
	n/a
	N/A

	  For Sub-Frames 0
	Code Blocks
	11
	8

	Binary Channel Bits Per Sub-Frame
	
	
	

	  For Sub-Frames 4,9 
	Bits
	75600
	56700

	  For Sub-Frame 1,6
	Bits
	67968
	50868

	  For Sub-Frame 5
	Bits
	n/a
	N/A

	  For Sub-Frame 0
	Bits
	73512
	54612

	Max. Throughput averaged over 1 frame
	Mbps
	30.144
	22.182

	UE Category
	
	≥ 5
	≥ 3

	Note 1:
3 symbols allocated to PDCCH.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


2.3 Sustained data rate test

2.3.1 FDD

The test parameters are provided in Table 2.3-1 the test cases are provided in Table 2.3-2 and the related FRC-s are provided in Table 2.3-3. The other parameters are referred to Clause 8.7.1 in TS36.101. PUCCH format 3 is used for ACK/NACK feedback. 

The simulation results are provided to decide whether it if feasible to apply 85% TB success rate as the reference value for the sustained data rate tests.
Table 2.3-1: test parameters for sustained downlink data rate (FDD)

	Test
	Bandwidth (MHz)
	Transmission mode
	Antenna configuration
	Codebook subset restriction
	Downlink power allocation (dB)
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	7
	3x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7A
	15+20+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7B
	10+20+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7C
	15+15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7D
	10+15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7E
	10+10+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7F
	10+15+15
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	7G
	5+10+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	Note 1:
For CA test cases, PUCCH format 1b with channel selection is used to feedback ACK/NACK for Test1-6E, and PUCCH format 3 is used to feedback ACK/NACK for Test 7-7G.


Table 2.3-2: Minimum requirement (FDD)

	Test
	Number of bits of a DL-SCH transport block received within a TTI
	Measurement channel
	Reference value

	
	
	
	TB success rate [%]

	7
	75376 (Note 3)
	R.31-4 FDD
	[85]

	7A
	55056 (Note 5) for 15MHz CC

75376 (Note 3) for 20MHz CC
	R.31-5 FDD for 15MHz CC

R.31-4 FDD for 20MHz CC
	[85]

	7B
	36696 (Note 2) for 10MHz CC
75376 (Note 3) for 20MHz CC
	R.31-3A FDD for 10MHz CC
R.31-4 FDD for 20MHz CC
	[85]

	7C
	55056 (Note 5) for 15MHz CC

75376 (Note 3) for 20MHz CC
	R.31-5 FDD for 15MHz CC

R.31-4 FDD for 20MHz CC
	[85]

	7D
	36696 (Note 2) for 10MHz CC
55056 (Note 5) for 15MHz CC

75376 (Note 3) for 20MHz CC
	R.31-3A FDD for 10MHz CC
R.31-5 FDD for 15MHz CC

R.31-4 FDD for 20MHz CC
	[85]

	7E
	36696 (Note 2) for 10MHz CC
75376 (Note 3) for 20MHz CC
	R.31-3A FDD for 10MHz CC
R.31-4 FDD for 20MHz CC
	[85]

	7F
	36696 (Note 2) for 10MHz CC
55056 (Note 5) for 15MHz CC
	R.31-3A FDD for 10MHz CC
R.31-5 FDD for 15MHz CC
	[85]

	7G
	18336 (Note 6) for 5MHz CC

36696 (Note 2) for 10MHz CC
75376 (Note 3) for 20MHz CC
	R.31-6 FDD for 5MHz CC

R.31-3A FDD for 10MHz CC
R.31-4 FDD for 20MHz CC
	[85]

	Note 1:
For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 2:
35160 bits for sub-frame 5.

Note 3:
71112 bits for sub-frame 5.

Note 4:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.

Note 5:
52752bits for sub-frame 5.
Note 6:
15840bits for sub-frame 0 and 5.


Table 2.3-3: Fixed Reference Channel for sustained data-rate test (FDD)
	Parameter
	Unit
	Value

	Reference channel
	
	R.31-6 FDD
	
	
	
	
	
	
	

	Channel bandwidth
	MHz
	5
	
	
	
	
	
	
	

	Allocated resource blocks (Note 8)
	
	Note 4
	
	
	
	
	
	
	

	Allocated subframes per Radio Frame
	
	10
	
	
	
	
	
	
	

	Modulation
	
	64QAM
	
	
	
	
	
	
	

	Coding Rate
	
	
	
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.85
	
	
	
	
	
	
	

	  For Sub-Frame 5
	
	0.83
	
	
	
	
	
	
	

	  For Sub-Frame 0
	
	0.83
	
	
	
	
	
	
	

	Information Bit Payload (Note 8)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	18336
	
	
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	15840
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	15840
	
	
	
	
	
	
	

	Number of Code Blocks
(Notes 3 and 8)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	3
	
	
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	3
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	3
	
	
	
	
	
	
	

	Binary Channel Bits (Note 8)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	21600
	
	
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	19008
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	19152
	
	
	
	
	
	
	

	Number of layers
	
	2
	
	
	
	
	
	
	

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	17.837
	
	
	
	
	
	
	

	UE Categories
	
	≥ 2
	
	
	
	
	
	
	

	Note 1:
1 symbol allocated to PDCCH for all tests.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit). 

Note 4:
Resource blocks nPRB = 2..24 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..24 in sub-frames 0,1,2,3,4,6,7,8,9.


2.3.2 TDD

The test parameters are provided in Table 2.3-4 the test cases are provided in Table 2.3-5 and the related FRC-s are provided in Table 2.3-6. The other parameters are referred to Clause 8.7.2 in TS36.101. PUCCH format 3 is used for ACK/NACK feedback. 

The simulation results are provided to decide whether it if feasible to apply 85% TB success rate as the reference value for the sustained data rate tests.
Table 2.3-4: test parameters for sustained downlink data rate (TDD)

	Test
	Bandwidth (MHz)
	Transmission mode
	Antenna configuration
	Codebook subset restriction
	Downlink power allocation (dB)
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	(
	
	
	

	6B
	15+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	-

(Note 2)
	OP.1 TDD

	7
	3x20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	-

(Note 2)
	OP.1 TDD

	7A
	15+20+20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	-

(Note 2)
	OP.1 TDD

	Note 1:
PUCCH format 1b with channel selection is used to feedback ACK/NACK.

Note 2:
PUCCH format 3 is used to feedback ACK/NACK.


Table 2.3-5: Minimum requirement (TDD)

	Test
	Number of bits of a DL-SCH transport block received within a TTI for normal/special sub-frame
	Measurement channel
	Reference value

	
	
	
	TB success rate [%]

	6B
	55056/0 for 15MHz CC

75376/0 for 20MHz CC (Note 2)
	R.31-5 TDD for 15MHz CC

R.31-4 TDD for 20MHz CC
	[85]

	7
	75376/0 (Note 2)
	R.31-4 TDD
	[85]

	7A
	55056/0 for 15MHz CC

75376/0 for 20MHz CC (Note 2)
	R.31-5 TDD for 15MHz CC

R.31-4 TDD for 20MHz CC
	[85]

	Note 1:
For 2 layer transmissions, 2 transport blocks are received within a TTI.

Note 2:
71112 bits for sub-frame 5.

Note 3:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.


Table 2.3-6: Fixed Reference Channel for sustained data-rate test (TDD)

	Parameter
	Unit
	Value

	Reference channel
	
	R.31-1 TDD
	R.31-2 TDD
	R.31-3 TDD
	R.31-3A TDD
	R.31-4 TDD
	R.31-5 TDD

	Channel bandwidth
	MHz
	10
	10
	20
	15
	20
	15

	Allocated resource blocks
	
	Note 6
	Note 7
	Note 8
	Note 9
	Note 8
	Note 11

	Uplink-Downlink Configuration (Note 3)
	
	5
	5
	5
	1
	1
	1

	Number of HARQ Processes per component carrier
	Processes
	15
	15
	15
	7
	7
	7

	Allocated subframes per Radio Frame (D+S)
	
	8+1
	8+1
	8+1
	4
	4
	4

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	0.40
	0.59
	0.59
	0.87
	0.88
	0.85

	  For Sub-Frames 3,7,8
	
	0.40
	0.59
	0.59
	N/A
	N/A
	N/A

	  For Sub-Frames 1
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 5
	
	0.40
	0.64
	0.62
	0.88
	0.87
	0.87

	  For Sub-Frames 6
	
	0.40
	0.60
	0.60
	N/A
	N/A
	N/A

	  For Sub-Frames 0
	
	0.40
	0.62
	0.61
	0.90
	0.90
	0.88

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	10296
	25456
	51024
	51024
	75376
	55056

	  For Sub-Frames 3,7,8
	Bits
	10296
	25456
	51024
	0
	0
	0

	  For Sub-Frame 1
	Bits
	0
	0
	0
	0
	0
	0

	  For Sub-Frame 5
	Bits
	10296
	25456
	51024
	51024
	71112
	52752

	  For Sub-Frame 6
	Bits
	10296
	25456
	51024
	0
	0
	0

	  For Sub-Frame 0
	Bits
	10296
	25456
	51024
	51024
	75376
	55056

	Number of Code Blocks per Sub-Frame
(Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	2
	5
	9
	9
	13
	9

	  For Sub-Frames 3,7,8
	
	2
	5
	9
	N/A
	N/A
	N/A

	  For Sub-Frame 1
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 5
	
	2
	5
	9
	9
	12
	9

	  For Sub-Frame 6
	Bits
	2
	5
	9
	n/a
	N/A
	N/A

	  For Sub-Frame 0
	
	2
	5
	9
	9
	13
	9

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	26100
	43200
	86400
	58752
	86400
	64800

	  For Sub-Frames 3,7,8
	Bits
	26100
	43200
	86400
	0
	0
	0

	  For Sub-Frame 1
	Bits
	0
	0
	0
	0
	0
	0

	  For Sub-Frame 5
	Bits
	26100
	40176
	82512
	58320
	82512
	60912

	  For Sub-Frame 6
	Bits
	26100
	42768
	85968
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	26100
	41184
	84384
	56736
	84384
	62784

	Number of layers
	
	1
	2
	2
	2
	2
	2

	Max. Throughput averaged over 1 frame (Note 10)
	Mbps
	8.237
	20.365
	40.819
	20.409
	29.724
	25.330

	UE Category
	
	≥ 1
	≥ 2
	≥ 2
	≥ 2
	≥ 3
	≥ 3

	Note 1:
1 symbol allocated to PDCCH for all tests.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:
As per Table 4.2-2 in TS 36.211 [4].

Note 4:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 5:
Resource blocks nPRB = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.

Note 6:
Resource blocks nPRB = 6..14,30..49 are allocated for the user data in all subframes.

Note 7:
Resource blocks nPRB = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..49 in sub-frames 0,3,4,6,7,8,9.

Note 8:
Resource blocks nPRB = 4..99 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..99 in sub-frames 0,3,4,6,7,8,9.

Note 9:
Resource blocks nPRB = 4..71 are allocated for the user data in all sub-frames

Note10:
Given per component carrier per codeword.
Note11:
Resource blocks nPRB = 4..74 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..74 in other downlink sub-frames.


2.4 CQI test

2.4.1 FDD

The test parameters are provided in Table 2.4-1 the test cases are provided in Table 2.4-2. The other parameters are referred to Clause 9.6.1.1 in TS36.101. PUCCH format 3 is used for ACK/NACK feedback. 

The simulation results are provided to decide whether it is feasible to apply the following requirements to 3DL CA:
wideband CQIPCell – wideband CQISCell1 ≥ 2
wideband CQISCell1 – wideband CQISCell2 ≥ 2
for more than 90% of the time.
And the interested companies are encouraged to provide the evaluation results of reported wideband CQIs for 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz and 20MHz under 0, 6 and 12 dB with 20ms, 40ms CQI reporting periodicity. If the distributions of reported CQIs for different bandwidths are aligned in more than 90% of time, then the requirement of delta CQI above can be extended to beyond 3DL CA irrespective of what bandwidth is used. 
Table 2.4-1: Parameters for PUCCH 1-0 static test on multiple cells (FDD)
	Parameter
	Unit
	Test 5-12

	
	
	PCell
	SCell1
	SCell2

	PDSCH transmission mode
	
	TM1
	TM1
	TM1

	Downlink power allocation
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	dB
	0
	0
	0
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	dB
	0
	0
	0

	Propagation condition and antenna configuration
	
	AWGN
(1 x 2)
	AWGN
(1 x 2)
	AWGN
(1 x 2)

	SNR
	dB
	12
	6
	0
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	dB[mW/15kHz]
	-86
	-92
	-98
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	dB[mW/15kHz]
	-98
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2

	PUCCH Report Type
	
	4
	4
	4

	Reporting periodicity
	ms
	Npd = 20
	Npd = 20
	Npd = 20

	cqi-pmi-ConfigurationIndex
	
	[21]
	[26]
	[31]


Table 2.4-2: PUCCH 1-0 static test (FDD)
	Test number
	Bandwidth combination (MHz)
	UE Category

	5
	3x20
	≥5

	6
	20+20+15 (Note 2)
	≥5

	7
	20+20+10 (Note 2)
	≥5

	8
	20+15+15 (Note 2)
	≥5

	9
	20+15+10 (Note 2)
	≥5

	10
	20+10+10 (Note 2)
	≥5

	11
	15+15+10 (Note 2)
	≥5

	12
	20+10+5 (Note 2)
	≥5

	Note 1:
5MHz for PCell and 10MHz for SCell;

Note 2:
PCell, SCell1 and SCell2 will be randomly selected among the CCs with different bandwidths and kept unchanged during the test.


2.4.2 TDD

The test parameters are provided in Table 2.4-3 the test cases are provided in Table 2.4-4. The other parameters are referred to Clause 9.6.1.2 in TS36.101. PUCCH format 3 is used for ACK/NACK feedback. 

The simulation results are provided to decide whether it is feasible to apply the following requirements to 3DL CA:

wideband CQIPCell – wideband CQISCell1 ≥ 2
wideband CQISCell1 – wideband CQISCell2 ≥ 2
for more than 90% of the time.

And the interested companies are encouraged to provide the evaluation results of reported wideband CQIs for 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz and 20MHz under 0, 6 and 12 dB with 20ms, 40ms CQI reporting periodicity. If the distributions of reported CQIs for different bandwidths are aligned in more than 90% of time, then the requirement of delta CQI above can be extended to beyond 3DL CA irrespective of what bandwidth is used. 
Table 2.4-3: Parameters for PUCCH 1-0 static test on multiple cells (FDD)
	Parameter
	Unit
	Test 3-4

	
	
	PCell
	SCell1
	SCell2

	PDSCH transmission mode
	
	TM1
	TM1
	TM1

	Uplink downlink configuration
	
	2
	2
	2

	Special subframe configuration
	
	4
	4
	4

	Downlink power allocation
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	dB
	0
	0
	0
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	dB
	0
	0
	0

	Propagation condition and antenna configuration
	
	AWGN
(1 x 2)
	AWGN
(1 x 2)
	AWGN
(1 x 2)

	SNR
	dB
	12
	6
	0
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	dB[mW/15kHz]
	-86
	-92
	-98
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	dB[mW/15kHz]
	-98
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2

	PUCCH Report Type
	
	4
	4
	4

	Reporting periodicity
	ms
	Npd = 20
	Npd = 20
	Npd = 20

	cqi-pmi-ConfigurationIndex
	
	[18]
	[23]
	[28]


Table 2.4-4: PUCCH 1-0 static test (FDD)
	Test number
	Bandwidth combination (MHz)
	UE Category

	3
	3x20
	≥5

	4
	20+20+15 (Note 1)
	≥5

	Note 1:
PCell and SCell, or PCell, SCell1 and SCell2 will be randomly selected among the CCs with different bandwidths and kept unchanged during the test.


3 TDD FDD CA demodulation and CSI tests

3.1 CA Normal test

The common test parameters are given in Table 3.1-1.

Table 3.1-1: Common Test Parameters
	Parameter
	Unit
	Value 

	Uplink downlink configuration (Note 1) for TDD CC only
	
	1

	Special subframe configuration (Note 2) for TDD CC only
	
	4

	Inter-TTI Distance
	
	1

	Maximum number of HARQ processes per component carrier
	FDD PCell
	Processes
	8 for FDD and TDD CCs

	
	TDD PCell
	Processes
	11 for FDD CC; 7 for TDD CC

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 

2 for 10 MHz, 15 MHz and 20 MHz bandwidths

	Cyclic Prefix
	
	Normal

	Cell_ID
	
	0

	Cross carrier scheduling
	
	Not configured

	ACK/NACK feedback mode
	
	PUCCH format 3

	Downlink HARQ-ACK timing
	FDD PCell
	
	As specified in Clause 7.3.3 in TS36.213 [6]

	
	TDD PCell
	
	As specified in Clause 7.3.4 in TS36.213 [6]

	Note 1:
as specified in Table 4.2-2 in TS 36.211 [4].

Note 2:
as specified in Table 4.2-1 in TS 36.211 [4].


3.1.1 TM1 test

3.1.1.1 TDD performance with FDD PCell
Due to the changed HARQ-ACK timing for TDD CC when PCell has FDD, the single carrier performance for TDD would be different from the legacy TDD single carrier performance. The TDD simulation results with the new HARQ-ACK timing will be provided for TDD FDD CA performance with FDD PCell.
The evaluation cases are provided in Table 3.1-2 and the other parameters are referred to the corresponding TDD TM1 tests.

Table 3.1-2: Single carrier performance with different bandwidths for multiple CA configurations for TDD CC (FRC)

	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

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

	2
	3 MHz
	R.42-1 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	TBD

	3
	5MHz
	R.42-2 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	TBD

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

	5
	15MHz
	R.42-3 TDD
	OP.1 TDD
	EVA5
	1x2 Low
	70
	TBD

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

	Note 1:
The OCNG pattern applies for each CC.


3.1.1.2 FDD performance with TDD PCell

Due to the changed HARQ-ACK timing for FDD CC when PCell has TDD, the single carrier performance for FDD would be different from the legacy FDD single carrier performance. The FDD simulation results with the new HARQ-ACK timing will be provided for TDD FDD CA performance with TDD PCell.

The evaluation cases are provided in Table 3.1-3 and the other parameters are referred to the corresponding FDD TM1 tests.

Table 3.1-3: Single carrier performance with different bandwidths for multiple CA configurations for TDD CC (FRC)
	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

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

	2
	3 MHz
	R.42-1 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	TBD

	3
	5MHz
	R.42-2 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	TBD

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

	5
	15MHz
	R.42-3 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	TBD

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

	Note 1:
The OCNG pattern applies for each CC.


3.1.2 TM3 test

3.1.2.1 TDD performance with FDD PCell

Due to the changed HARQ-ACK timing for TDD CC when PCell has FDD, the single carrier performance for TDD would be different from the legacy TDD single carrier performance. The TDD simulation results with the new HARQ-ACK timing will be provided for TDD FDD CA performance with FDD PCell.

The evaluation cases are provided in Table 3.1-4 and the other parameters are referred to the corresponding TDD TM3 tests.

Table 3.1-4: Single carrier performance with different bandwidths for multiple CA configurations for TDD CC (FRC)

	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	1.4 MHz
	R.11-5 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	2
	3 MHz
	R.11-6 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	3
	5MHz
	R.11-7 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	4
	10MHz
	R.11-1 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	5
	15MHz
	R.11-8 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	6
	20MHz
	R.30-1 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	Note 1:
The OCNG pattern applies for each CC.


3.1.2.2 FDD performance with TDD PCell

Due to the changed HARQ-ACK timing for FDD CC when PCell has TDD, the single carrier performance for FDD would be different from the legacy FDD single carrier performance. The FDD simulation results with the new HARQ-ACK timing will be provided for TDD FDD CA performance with TDD PCell.

The evaluation cases are provided in Table 3.1-5 and the other parameters are referred to the corresponding FDD TM3 tests.

Table 3.1-5: Single carrier performance with different bandwidths for multiple CA configurations for TDD CC (FRC)
	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	1.4 MHz
	R.11-5 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	TBD

	2
	3 MHz
	R.11-6 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	TBD

	3
	5MHz
	R.11-2 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	TBD

	4
	10MHz
	R.11 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	TBD

	5
	15MHz
	R.30-1 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	TBD

	6
	20MHz
	R.30 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	TBD

	Note 1:
The OCNG pattern applies for each CC.


3.1.3 Soft buffer test

3.1.3.1 TDD performance with FDD PCell

Due to the changed HARQ-ACK timing for TDD CC when PCell has FDD, the single carrier performance for TDD would be different from the legacy TDD single carrier performance. The TDD simulation results with the new HARQ-ACK timing will be provided for TDD FDD CA performance with FDD PCell.

The evaluation cases are provided in Table 3.1-6 and the other parameters are referred to the corresponding TDD soft buffer tests.

Table 3.1-6: Single carrier performance with different bandwidths for multiple CA configurations for TDD CC (FRC)

	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	10MHz
	TBD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	2
	15MHz
	TBD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	3
	20MHz
	R.35-1 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	70
	TBD

	Note 1:
The OCNG pattern applies for each CC.


3.1.3.2 FDD performance with TDD PCell

Due to the changed HARQ-ACK timing for FDD CC when PCell has TDD, the single carrier performance for FDD would be different from the legacy FDD single carrier performance. The FDD simulation results with the new HARQ-ACK timing will be provided for TDD FDD CA performance with TDD PCell.

The evaluation cases are provided in Table 3.1-7 and the other parameters are referred to the corresponding FDD soft buffer tests.

Table 3.1-7: Single carrier performance with different bandwidths for multiple CA configurations for TDD CC (FRC)
	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	10MHz
	R.35-3 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	TBD

	2
	15MHz
	R.35-2 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	TBD

	3
	20MHz
	R.35-1 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	TBD

	Note 1:
The OCNG pattern applies for each CC.


3.1.4 TM4 test

3.1.4.1 TDD performance with FDD PCell

Due to the changed HARQ-ACK timing for TDD CC when PCell has FDD, the single carrier performance for TDD would be different from the legacy TDD single carrier performance. The TDD simulation results with the new HARQ-ACK timing will be provided for TDD FDD CA performance with FDD PCell.

The evaluation cases are provided in Table 3.1-8 and the other parameters are referred to the corresponding TDD TM4 tests.

Table 3.1-8: Single carrier performance with different bandwidths for multiple CA configurations for TDD CC (FRC)

	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	1.4 MHz
	R.43-1 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	2
	3 MHz
	R.43-2 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	3
	5MHz
	R.43-3 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	4
	10MHz
	R.43-4 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	5
	15MHz
	R.43-5 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	6
	20MHz
	R.43 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	Note 1:
The OCNG pattern applies for each CC.


3.1.4.2 FDD performance with TDD PCell

Due to the changed HARQ-ACK timing for FDD CC when PCell has TDD, the single carrier performance for FDD would be different from the legacy FDD single carrier performance. The FDD simulation results with the new HARQ-ACK timing will be provided for TDD FDD CA performance with TDD PCell.

The evaluation cases are provided in Table 3.1-9 and the other parameters are referred to the corresponding FDD TM4 tests.

Table 3.1-5: Single carrier performance with different bandwidths for multiple CA configurations for TDD CC (FRC)
	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	1.4 MHz
	R.14-4 FDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	2
	3 MHz
	R.14-5 FDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	3
	5MHz
	R.14-6 FDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	4
	10MHz
	R.14 FDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	5
	15MHz
	R.14-7 FDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	6
	20MHz
	R.14-3 FDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	TBD

	Note 1:
The OCNG pattern applies for each CC.


3.2 TDD FDD CA sustained data rate test

The common parameters are given in Table 3.2-1. The evaluation cases and other test parameters are given in Table 3.2-2. 

The simulation results for both with FDD PCell and with TDD PCell are expected to provide in order to decide:

· Whether the same 85% TB success rate can be applied to both the case with FDD PCell and the case with TDD PCell;

· Whether 85% TB success rate can be applied to test cases given in Table 3.2-2.

Table 3.2-1: Common Test Parameters (TDD FDD CA)

	Parameter
	Unit
	Value 

	Uplink downlink configuration (Note 1) for TDD CC only
	
	1

	Special subframe configuration (Note 2) for TDD CC only
	
	4

	Downlink power allocation
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	dB
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	dB
	-3

	
	(
	dB
	0

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Maximum number of HARQ processes per component carrier
	FDD PCell
	Processes
	8 for FDD and TDD CCs

	
	TDD PCell
	Processes
	11 for FDD CC; 7 for TDD CC

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	1

	Cross carrier scheduling
	
	Not configured

	Propagation condition
	
	Static propagation condition

No external noise sources are applied

	Transmission mode
	
	TM3

	Codebook subset restriction
	
	10

	Antenna configuration
	
	2 x 2
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at antenna port (dBm/15kHz)
	
	-85

	Symbols for unused PRBs
	
	OP.1 FDD for FDD CC, 

OP.1 TDD for TDD CC

	ACK/NACK feedback mode
	
	PUCCH format 3

	Downlink HARQ-ACK timing
	FDD PCell
	
	As specified in Clause 7.3.3 in TS36.213 [6]

	
	TDD PCell
	
	As specified in Clause 7.3.4 in TS36.213 [6]

	Note 1:
as specified in Table 4.2-2 in TS 36.211 [4].

Note 2:
as specified in Table 4.2-1 in TS 36.211 [4].


Table 3.2-2: test parameters for sustained downlink data rate (TDD FDD CA)
	Test number
	Bandwidth (MHz)
	Number of bits of a DL-SCH transport block received within a TTI (for normal/special subframe for TDD)
	Measurement channel
	Reference value

	
	Total
	FDD CC
	TDD CC
	FDD CC
	TDD CC
	FDD CC
	TDD CC
	TB success rate [%]

	1
	2x20
	20
	20
	75376 (Note 3)
	75376/0 (Note 2)
	R.31-4 FDD
	R.31-4 TDD
	[85]

	2
	10+20
	10
	20
	36696 (Note 2)
	75376/0 (Note 2)
	R.31-3A FDD
	R.31-4 TDD
	[85]

	3
	5+10
	5
	10
	TBD
	36696/0 (Note 2)
	TBD
	TBD
	[85]

	4
	3x20
	20
	2x20
	75376 (Note 3)
	75376/0 (Note 2)
	R.31-4 FDD
	R.31-4 TDD
	[85]

	5
	15+20+20
	15
	2x20
	55056 (Note 5)
	75376/0 (Note 2)
	R.31-5 FDD
	R.31-4 TDD
	[85]

	6
	10+20+20
	10
	2x20
	36696 (Note 2)
	75376/0 (Note 2)
	R.31-3A FDD
	R.31-4 TDD
	[85]
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