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1 Introduction
This paper will summarize the demodulation and CSI test cases for 256QAM and provide the updated simulation assumptions to facilitate the study in the future meeting.
2 Demodulation requirements
2.1 Test case and simulation assumptions for PDSCH demodulation tests
2.1.1 Common parameters

In Table 1 the common parameters for simulation are provided.

Table 1: Proposed simulation parameters for 256QAM demodulation test cases

	Parameter
	Unit
	Value 

	Number of HARQ processes per component carrier
	Processes
	8 for FDD

7 for TDD

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 256QAM

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	As given in the test case tables.

	Cyclic Prefix
	
	Normal

	Cell_ID
	
	0

	Cross carrier scheduling
	
	Not configured
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	Symbols for unused PRBs
	
	OCNG

	PDSCH transmission modes
	
	Defined per test case

	Uplink downlink configuration (TDD)
	
	1

	Special subframe configuration
	
	4

	Tx EVM
	
	3% for TM2, TM4 and TM9

	Scheduled PRB number
	
	Full bandwidth scheduling

	Interference
	
	No explicitly modelled interference cell


2.1.2 TM2 test

Table 2 provides the specific parameters for TM2 test, and Table 3 and Table 4 provide the test cases for TM2 for FDD and TDD respectively. The test setup provided here is just for further evaluation.

Companies are encouraged to provide the simulation results to

· Confirm FRC-s for FDD and TDD TM2 test cases;
· Provide the simulation results for alignment.

Table 2: Simulation parameters for TM2 tests
	Parameter
	Unit
	Value 

	Downlink power allocation 
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Table 3: TM2 test cases (FDD)

	Test Num
	TM
	Bandwidth
	FRC
	Propagation condition
	Antenna and correlation
	UE category

	1-1
	TM2
	10MHz
	MCS 25 in SF 1,2,3,4,6,7,8,9, MCS 24 in SF 0, CFI =2
	EVA5
	2×2 Medium
	6, 7, 11-13


Table 4: TM2 test cases (TDD)

	Test Num
	TM
	Bandwidth
	FRC
	Propagation condition
	Antenna and correlation
	UE category

	1-2
	TM2
	20MHz
	MCS24 in SF0, and MCS25 in SF 1, 4, 6, and 9 CFI=2
	EVA5
	2×2 Medium
	6, 7, 11-13


2.1.3 TM4 test

Table 5 provides the specific parameters for TM4 test, and Table 6 and Table 7 provide the test cases for TM4 for FDD and TDD respectively.
Companies are encouraged to provide the evaluations to:

· Confirm the FRC-s including MCS and CFI value
· Provide the simulation results for alignment.

Table 5: Simulation parameters for TM4 dual layer tests
	Parameter
	Unit
	Value 

	Downlink power allocation 
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	CSI feedback mode
	
	PUSCH 1-2

	Pre-coding granularity
	PRB
	6

	PMI delay
	ms
	8

	Reporting interval
	ms
	1

	CodeBookSubsetRestriction Bitmap
	
	110000


Table 6: TM4 dual-layer test cases (FDD)

	Test Num
	TM
	Bandwidth
	FRC
	Propagation condition
	Antenna and correlation
	UE category

	2-1
	TM4 2-layer
	10MHz
	MCS 20 in SF 1,2,3,4,6,7,8,9, CFI = 1
	EVA5
	2×2 Low
	6, 7, 11-13


Table 7: TM4 dual-layer test cases (TDD)

	Test Num
	TM
	Bandwidth
	FRC
	Propagation condition
	Antenna and correlation
	UE category

	2-2
	TM4 2-layer
	20 MHz
	MCS 20 in SF 1, 4, 6, 9 CFI = 1
	EVA5
	2×2 Low
	6, 7, 11-13


2.1.4 TM9 test
Table 8 provides the parameters for TM9 test, and Table 9 and Table 10 provide the test cases for TM9 for FDD and TDD respectively.
Companies are encouraged to provide the evaluations to

· Decide the beamforming model and antenna correlation matrix for TM9 test;

· Decide the FRC-s

Table 8: Simulation parameters for TM9 tests

	Parameter
	Unit
	Value 

	Downlink power allocation 
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	Beamforming model and antenna correlation
	
	Random pre-coding Annex B.4.1 TS36.101

	Pre-coder update granularity
	
	Frequency domain: 1 PRG for Transmission mode 9

Time domain: 1 ms (Note 1)

	CRS port
	
	Antenna ports 0,1

	Non-zero-power/Zero power CSI-RS configurations TM9
	
	2x2 for FDD,2CRS ports,4 CSI-RS ports
 ( Refer to Table 8.3.1.1-1 Test 1 FDD; Table 8.3.2.1A-1 Test 1 TDD)

	Symbols for unused PRBs
	
	OCNG

	Simultaneous interference
	
	No

	DMRS port
	
	Port 7

	Note 1: The baseline receiver conduct the channel estimation per PRB.


Table 9: TM9 test cases (FDD)

	Test Num
	TM
	Bandwidth
	FRC
	Propagation condition
	Antenna and correlation
	UE category

	3-1
	TM9 1-layer
	10MHz
	MCS 23 in SF 0,1,4,6,9, MCS 22 in SF 2,3,7,8, CFI = 2;
	EPA5
	2×2 Low
	6, 7, 11-13


Table 10: TM9 cases (TDD)

	Test Num
	TM
	Bandwidth
	FRC
	Propagation condition
	Antenna and correlation
	UE category

	3-2
	TM9 1-layer
	20MHz
	MCS 23 in SF 0,1,4,6,9 without CSI-RS, MCS 22 in SF 4, 9 with CSI-RS, CFI= 2
	EPA5
	2×2 Low
	6, 7, 11-13


2.2 Sustained data rate test
We propose to first finalize the FDD and TDD 256QAM sustained data rate test and then study the TDD FDD CA 256QAM sustained data rate test.
2.2.1 FDD 256QAM sustained data rate test

Table 11~Table 14 provides the simulation parameters, test cases, applicability of test points for UE categories, and reference channels for FDD 256QAM sustained data rate tests.

Table 11: Test Parameters (FDD)

	Parameter
	Unit
	Value 

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 256QAM

	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

	Antenna configuration
	
	2 x 2

	Codebook subset restriction
	
	10

	Downlink power allocation
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	Symbols for unused PRBs
	
	OP.1 FDD

	ACK/NACK feedback
	
	PUCCH format 1 for single carrier case

PUCCH format 3 for CA test cases


Table 12: Minimum requirement (FDD)

	Test
	Bandwidth (MHz)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Measurement channel
	Reference value

	
	
	
	
	TB success rate [%]

	1
	20
	97896 (Note 3)
	R.xx-3 FDD
	TBD

	2
	2x10
	48936 (Note 3)
	R.xx-1 FDD
	TBD

	3
	10+15
	48936 (Note 3) for 10MHz CC

75376 (Note 5) for 15MHz CC
	R.xx-1 FDD for 10MHz CC

R.xx-2 FDD for 15MHz CC
	TBD

	4
	10+20
	48936 (Note 3) for 10MHz CC

97896 (Note 3) for 20MHz CC
	R.xx-1 FDD for 10MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

	5
	2x15
	75376 (Note 5)
	R.xx-2 FDD
	TBD

	6
	15+20
	75376 (Note 5) for 15MHz CC

97896 (Note 3) for 20MHz CC
	R.xx-2 FDD for 15MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

	7
	2x20
	97896 (Note 3)
	R.xx-3 FDD
	TBD

	8
	3x20
	97896 (Note 3)
	R.xx-3 FDD
	TBD

	9
	15+20+20
	75376 (Note 5) for 15MHz CC

97896 (Note 3) for 20MHz CC
	R.xx-2 FDD for 15MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

	10
	10+20+20
	48936 (Note 3) for 10MHz CC

97896 (Note 3) for 20MHz CC
	R.xx-1 FDD for 10MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

	11
	15+15+20
	75376 (Note 5) for 15MHz CC

97896 (Note 3) for 20MHz CC
	R.xx-2 FDD for 15MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

	12
	10+15+20
	48936 (Note 3) for 10MHz CC

75376 (Note 5) for 15MHz CC

97896 (Note 3) for 20MHz CC
	R.xx-1 FDD for 10MHz CC

R.xx-2 FDD for 15MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

	13
	10+10+20
	48936 (Note 3) for 10MHz CC

97896 (Note 3) for 20MHz CC
	R.xx-1 FDD for 10MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

	14
	10+15+15
	48936 (Note 3) for 10MHz CC

75376 (Note 5) for 15MHz CC
	R.xx-1 FDD for 10MHz CC

R.xx-2 FDD for 15MHz CC
	TBD

	15
	5+10+20
	24496 (Note 6) for 5MHz CC

48936 (Note 3) for 10MHz CC

97896 (Note 3) for 20MHz CC
	R.xx FDD for 5MHz CC

R.xx-1 FDD for 10MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

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

Note 2:
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 3:
93800 bits for sub-frame 5.
Note 4:
46888 bits for sub-frame 5.
Note 5:
71112 bits for sub-frame 5.
Note 6:
22920 bits for sub-frame 5 and 21384 bits for sub-frame 0.


Table 13: Test points for sustained data rate (FRC)
	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 6
(Note 5)
	Cat. 7
(Note 5)
	Cat. 11
	Cat. 12
	
	
	
	

	Single carrier
	20
	1
	1
	-
	-
	
	
	
	

	CA with 2CCs
	2x10
	2
	2
	2
	2
	
	
	
	

	
	10+15
	3
	3
	3
	3
	
	
	
	

	
	10+20
	4
	4
	4
	4
	
	
	
	

	
	2x15
	5
	5
	5
	5
	
	
	
	

	
	15+20
	6
	6
	6
	6
	
	
	
	

	
	20+20
	7
	7
	7
	7
	
	
	
	

	CA with 3CCs
	3x20
	7
	7
	8
	8
	
	
	
	

	
	15+20+20
	7
	7
	9
	9
	
	
	
	

	
	10+20+20
	7
	7
	10
	10
	
	
	
	

	
	15+15+20
	6
	6
	11
	11
	
	
	
	

	
	10+15+20
	6
	6
	12
	12
	
	
	
	

	
	10+10+20
	13
	13
	13
	13
	
	
	
	

	
	10+15+15
	14
	14
	14
	14
	
	
	
	

	
	5+10+20
	15
	15
	15
	15
	
	
	
	

	Note 1:   If UE can be tested for CA configuration, single carrier test is skipped.

Note 2:   For non-CA UE, test is selected for maximum supported bandwidth.

Note 3:   For CA UE, test is selected for bandwidth combination corresponding to maximum aggregated bandwidth and the largest number of CCs among all the CA configurations supported by UE. 

Note 4:   If CA UE under test cannot support the assigned test case, the single carrier test is selected. 
Note 5:   The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.
Note 6:   If CA UE under test cannot support the assigned test case, the test for CA with 2CCs is selected according to maximum aggregated bandwidth among all the CA configurations with 2CCs supported by UE.


Table 14: Fixed Reference Channel for sustained data-rate test (FDD)
	Parameter
	Unit
	Value

	Reference channel
	
	R.xx FDD
	R.xx-1 FDD
	R.xx-2 FDD
	R.xx-3 FDD
	
	
	
	

	Channel bandwidth
	MHz
	5
	10
	15
	20
	
	
	
	

	Allocated resource blocks (Note 8)
	
	Note 4
	Note 5
	Note 6
	Note 7
	
	
	
	

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	
	
	
	

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	
	
	
	

	Coding Rate
	
	
	
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.85
	0.85
	0.88
	0.85
	
	
	
	

	  For Sub-Frame 5
	
	0.91
	0.93
	0.89
	0.86
	
	
	
	

	  For Sub-Frame 0
	
	0.84
	0.90
	0.91
	0.88
	
	
	
	

	Information Bit Payload (Note 8)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	24496
	48936
	75376
	97896
	
	
	
	

	  For Sub-Frame 5
	Bits
	22920
	46888
	71112
	93800
	
	
	
	

	  For Sub-Frame 0
	Bits
	21384
	48936
	75376
	97896
	
	
	
	

	Number of Code Blocks
(Notes 3 and 8)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4
	8
	13
	16
	
	
	
	

	  For Sub-Frame 5
	Bits
	4
	8
	12
	16
	
	
	
	

	  For Sub-Frame 0
	Bits
	4
	8
	13
	16
	
	
	
	

	Binary Channel Bits (Note 8)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	28800
	57600
	86400
	115200
	
	
	
	

	  For Sub-Frame 5
	Bits
	25344
	52992
	80640
	109440
	
	
	
	

	  For Sub-Frame 0
	Bits
	25536
	54336
	83136
	111936
	
	
	
	

	Number of layers
	
	2
	2
	2
	2
	
	
	
	

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	24.027
	48.731
	74.950
	97.486
	
	
	
	

	UE Categories
	
	Note 8
	Note 8
	Note 8
	Note 8
	
	
	
	

	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.
Note 5:
Resource blocks nPRB = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..49 in sub-frames 0,1,2,3,4,6,7,8,9.

Note 6:
Resource blocks nPRB = 4..74 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..74 in sub-frames 0,1,2,3,4,6,7,8,9.

Note 7:
Resource blocks nPRB = 4..99 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..99 in sub-frames 0,1,2,3,4,6,7,8,9.

Note 8:
The reference channel is applied to the UE category with support of 256QAM including UE category 6, 7, 11, 12 and 13.


2.2.2 TDD 256QAM sustained data rate test

Table 15~Table 18 provides the simulation parameters, test cases, applicability of test points for UE categories, and reference channels for TDD 256QAM sustained data rate tests.

Table 15: Test Parameters (TDD)

	Parameter
	Unit
	Value 

	Special subframe configuration (Note 1)
	
	4

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 256QAM

	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

	Antenna configuration
	
	2 x 2

	Codebook subset restriction
	
	10

	Downlink power allocation
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	Symbols for unused PRBs
	
	OP.1 TDD

	ACK/NACK feedback
	
	PUCCH format 1 with multiplexing for single carrier case

PUCCH format 3 for CA test cases

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


Table 16: Minimum requirement (TDD)

	Test
	Bandwidth (MHz)
	Maximum 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 [%]

	1
	20
	97896/0 (Note 3)
	R.xx-3 FDD
	TBD

	2
	15+20
	75376/0 (Note 4) for 15MHz CC

97896/0 (Note 3) for 20MHz CC
	R.xx-2 FDD for 15MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

	3
	2x20
	97896/0 (Note 3)
	R.xx-3 FDD
	TBD

	4
	3x20
	97896/0 (Note 3)
	R.xx-3 FDD
	TBD

	5
	15+20+20
	75376/0 (Note 4) for 15MHz CC

97896/0 (Note 3) for 20MHz CC
	R.xx-2 FDD for 15MHz CC

R.xx-3 FDD for 20MHz CC
	TBD

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

Note 2:
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 3:
 bits for sub-frame 5.
Note 4:
 bits for sub-frame 5.


Table 17: Test points for sustained data rate (FRC)
	CA config
	Maximum supported Bandwidth/ Bandwidth combination (MHz)
	Cat. 6
(Note 5)
	Cat. 7
(Note 5)
	Cat. 11
	Cat. 12
	
	
	
	

	Single carrier
	20
	1
	1
	-
	-
	
	
	
	

	CA with 2CCs
	15+20
	2
	2
	2
	2
	
	
	
	

	
	2x20
	3
	3
	3
	3
	
	
	
	

	CA with 3CCs
	3x20
	2
	2
	4
	4
	
	
	
	

	
	15+20+20
	2
	2
	5
	5
	
	
	
	

	Note 1:   If UE can be tested for CA configuration, single carrier test is skipped.

Note 2:   For non-CA UE, test is selected for maximum supported bandwidth.

Note 3:   For CA UE, test is selected for bandwidth combination corresponding to maximum aggregated bandwidth and the largest number of CCs among all the CA configurations supported by UE. 

Note 4:   If CA UE under test cannot support the assigned test case, the single carrier test is selected. 
Note 5:   The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 8.1.2.3.
Note 6:   If CA UE under test cannot support the assigned test case, the test for CA with 2CCs is selected according to maximum aggregated bandwidth among all the CA configurations with 2CCs supported by UE.


Table 18: Fixed Reference Channel for sustained data-rate test (TDD)
	Parameter
	Unit
	Value

	Reference channel
	
	R.yy TDD
	R.yy-1 TDD
	
	
	

	Channel bandwidth
	MHz
	15
	20
	
	
	

	Allocated resource blocks
	
	Note 5
	Note 6
	
	
	

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	
	
	

	Number of HARQ Processes per component carrier
	Processes
	7
	7
	
	
	

	Allocated subframes per Radio Frame (D+S)
	
	4+0
	4+0
	
	
	

	Modulation
	
	256QAM
	256QAM
	
	
	

	Target Coding Rate
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	0.88
	0.85
	
	
	

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

	  For Sub-Frames 1
	
	N/A
	N/A
	
	
	

	  For Sub-Frames 5
	
	0.88
	0.86
	
	
	

	  For Sub-Frames 6
	
	N/A
	N/A
	
	
	

	  For Sub-Frames 0
	
	0.90
	0.87
	
	
	

	Information Bit Payload
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	75376
	97896
	
	
	

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

	  For Sub-Frame 1
	Bits
	0
	0
	
	
	

	  For Sub-Frame 5
	Bits
	71112
	93800
	
	
	

	  For Sub-Frame 6
	Bits
	0
	0
	
	
	

	  For Sub-Frame 0
	Bits
	75376
	97896
	
	
	

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

	  For Sub-Frames 4,9 
	
	13
	16
	
	
	

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

	  For Sub-Frame 1
	
	N/A
	N/A
	
	
	

	  For Sub-Frame 5
	
	12
	16
	
	
	

	  For Sub-Frame 6
	Bits
	N/A
	N/A
	
	
	

	  For Sub-Frame 0
	
	13
	16
	
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	86400
	115200
	
	
	

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

	  For Sub-Frame 1
	Bits
	0
	0
	
	
	

	  For Sub-Frame 5
	Bits
	81216
	110016
	
	
	

	  For Sub-Frame 6
	Bits
	0
	0
	
	
	

	  For Sub-Frame 0
	Bits
	83712
	112512
	
	
	

	Number of layers
	
	2
	2
	
	
	

	Max. Throughput averaged over 1 frame (Note 10)
	Mbps
	29.724
	38.749
	
	
	

	UE Category
	
	Note 
	Note 
	
	
	

	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 = 4..74 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..74 in other downlink sub-frames.
Note 6:
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 7:
The reference channel is applied to the UE category with support of 256QAM including UE category 6, 7, 11, 12 and 13.


3 CSI requirements
3.1 PUCCH 1-1 CQI definition test

3.1.1 FDD PUCCH 1-1 CQI definition test
Table 19 provides the test parameters and Table 20~ Table 22 provides the reference measurement channels. The following simulation should be included:
· Provide the distribution of wideband CQI1 and wideband CQI2 reported by the UE during the test;
· Provide the BLER curves for median CQI0 – 1 and median CQI1 – 1;

· Provide the BLER curves for median CQI0 + 1 and median CQI1 + 1
· The SNR ranges for simulation are:

· Low SNR test points: -6dB ~5dB
· High SNR test points: 17dB ~26dB
Where the definitions of reported wideband CQI and median CQI are referred to Clause 9.2.2.1 in TS36.101, and the wideband CQI index for codeword #1 is denoted as 


wideband CQI1 = wideband CQI0 – Codeword 1 offset level
Table 19: PUCCH 1-1 static test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	4

	Downlink power allocation
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	Propagation condition and antenna configuration
	
	Clause B.1 (2 x 2)

	CodeBookSubsetRestriction bitmap
	
	010000

	SNR (Note 2)
	dB
	TBD
	TBD
	TBD
	TBD
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	Max number of HARQ transmissions
	
	1

	Physical channel for CQI/PMI reporting
	
	PUCCH Format 2

	PUCCH Report Type for CQI/PMI
	
	2

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	6

	ri-ConfigIndex
	
	1 (Note 3)

	Note 1:
Reference measurement channel RC.2A FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 3:
It is intended to have UL collisions between RI reports and HARQ-ACK, since the RI reports shall not be used by the eNB in this test.


Table 20: CSI reference measurement channels

	RMC Name
	Duplex
	CH-BW
	Alloc. RB-s
	UL/DL Config
	Alloc. SF-s
	MCS Scheme
	Nr. HARQ Proc.
	Max. nr HARQ Trans.
	Notes

	2 CRS Ports

	RC.2A FDD
	FDD
	10
	50
	-
	
	MCS.2A
	8
	1
	

	RC.2A TDD
	TDD
	20
	100
	Note 3
	
	FFS
	10
	1
	

	Note 1:
3 symbols allocated to PDCCH.

Note 2:
For FDD only subframes 1, 2, 3, 4, 6, 7, 8 and 9 are allocated to avoid PBCH and synchronization signal overhead.

Note 3:
TDD UL-DL configuration as specified in the individual tests.

Note 4:
For TDD when UL-DL configuration 1 is used only subframes 4 and 9 are allocated to avoide PBCH and synchronizaiton signal overhead. 

Note 5:
For TDD when UL-DL configuration 2 is used only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead.

Note 6:
Centered within the Transmission Bandwidth Configuration (Figure 5.6-1).

Note 7:
Only subframes 2, 3, 4, 7, 8 and 9 are allocated to avoid PBCH and synchronization signal overhead.


Table 21: Mapping of CQI Index to Modulation coding scheme supporting 256QAM (MCS)

	CQI Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	Notes

	Target Coding Rate
	OOR
	0.0762
	0.1885
	0.4385
	0.3691
	0.4785
	0.6016
	0.4551
	0.5537
	0.6504
	0.7539
	0.8525
	0.6943
	0.7783
	0.8643
	0.9258
	

	Modulation
	OOR
	QPSK
	16QAM
	64QAM
	256QAM
	

	MCS Scheme
	PRB
	Available
RE-s
	Imcs
	

	MCS.2A
	50
	6000
	DTX
	0
	1
	3
	5
	7
	10
	11
	13
	15
	17
	19
	21
	23
	25
	26
	

	Note 1:
Mapping between Imcs and TBS according to Tables 7.1.7.1-1 and 7.1.7.2.1-1 in TS 36.213 [6].

Note 2:
3 symbols allocated to PDCCH.

Note 3:
Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for potential retransmissions.


Table 22: TB size according to TBS index table 2 for PDSCH with 50PRB
	IMCS
	ITBS
	Coding rate
	Modulation
	TB size

	0
	0
	0.0762
	2
	1384

	1
	2
	0.1885
	2
	2216

	3
	6
	0.4385
	2
	5160

	5
	10
	0.3691
	4
	8760

	7
	12
	0.4785
	4
	11448

	10
	15
	0.6016
	4
	15264

	11
	16
	0.4551
	6
	16416

	13
	18
	0.5537
	6
	19848

	15
	20
	0.6504
	6
	22920

	17
	22
	0.7539
	6
	27376

	19
	24
	0.8525
	6
	30576

	21
	27
	0.6943
	8
	32856

	23
	29
	0.7783
	8
	36696

	25
	31
	0.8643
	8
	40576

	26
	32
	0.9258
	8
	42368


3.1.2 TDD PUCCH 1-1 CQI definition test

Table 23 provides the test parameters and Table 24~ Table 26 provides the reference measurement channels. The following simulation should be included:

· Provide the distribution of wideband CQI1 and wideband CQI2 reported by the UE during the test;

· Provide the BLER curves for median CQI0 – 1 and median CQI1 – 1;

· Provide the BLER curves for median CQI0 + 1 and median CQI1 + 1
· The SNR ranges for simulation are:

· Low SNR test points: -6dB ~5dB
· High SNR test points: 17dB ~26dB
Where the definitions of reported wideband CQI and median CQI are referred to Clause 9.2.2.1 in TS36.101, and the wideband CQI index for codeword #1 is denoted as 


wideband CQI1 = wideband CQI0 – Codeword 1 offset level
Table 23: PUCCH 1-1 static test (FDD) 
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	20

	PDSCH transmission mode
	
	4

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	-3
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	0

	Propagation condition and antenna configuration
	
	Clause B.1 (2 x 2)

	CodeBookSubsetRestriction bitmap
	
	010000

	SNR (Note 2)
	dB
	TBD
	TBD
	TBD
	TBD
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	dB[mW/15kHz]
	TBD
	TBD
	TBD
	TBD
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI/PMI reporting 
	
	PUSCH (Note 3)

	PUCCH Report Type
	
	2

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	3

	ri-ConfigIndex
	
	805 (Note 4)

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
Reference measurement channel RC.2A TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.

Note 4:
RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification.


Table 24: CSI reference measurement channels

	RMC Name
	Duplex
	CH-BW
	Alloc. RB-s
	UL/DL Config
	Alloc. SF-s
	MCS Scheme
	Nr. HARQ Proc.
	Max. nr HARQ Trans.
	Notes

	2 CRS Ports

	RC.2A FDD
	FDD
	10
	50
	-
	
	MCS.2A
	8
	1
	

	RC.2A TDD
	TDD
	20
	100
	Note 3
	
	MCS.2B
	10
	1
	

	Note 1:
3 symbols allocated to PDCCH.

Note 2:
For FDD only subframes 1, 2, 3, 4, 6, 7, 8 and 9 are allocated to avoid PBCH and synchronization signal overhead.

Note 3:
TDD UL-DL configuration as specified in the individual tests.

Note 4:
For TDD when UL-DL configuration 1 is used only subframes 4 and 9 are allocated to avoide PBCH and synchronizaiton signal overhead. 

Note 5:
For TDD when UL-DL configuration 2 is used only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead.

Note 6:
Centered within the Transmission Bandwidth Configuration (Figure 5.6-1).

Note 7:
Only subframes 2, 3, 4, 7, 8 and 9 are allocated to avoid PBCH and synchronization signal overhead.


Table 25: Mapping of CQI Index to Modulation coding scheme supporting 256QAM (MCS)

	CQI Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	Notes

	Target Coding Rate
	OOR
	0.0762
	0.1885
	0.4385
	0.3691
	0.4785
	0.6016
	0.4551
	0.5537
	0.6504
	0.7539
	0.8525
	0.6943
	0.7783
	0.8643
	0.9258
	

	Modulation
	OOR
	QPSK
	16QAM
	64QAM
	256QAM
	

	MCS Scheme
	PRB
	Available
RE-s
	Imcs
	

	MCS.2A
	50
	6000
	DTX
	0
	1
	3
	5
	7
	10
	11
	14
	16
	18
	20
	21
	23
	25
	26
	

	MCS.2B
	100
	TBD
	TBD
	0
	1
	3
	5
	7
	10
	11
	14
	16
	18
	20
	21
	23
	25
	26
	

	Note 1:
Mapping between Imcs and TBS according to Tables 7.1.7.1-1 and 7.1.7.2.1-1 in TS 36.213 [6].

Note 2:
3 symbols allocated to PDCCH.

Note 3:
Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for potential retransmissions.


Table 26: TB size according to TBS index table 2 for PDSCH with 50PRB
	IMCS
	ITBS
	Coding rate
	Modulation
	TB size

	0
	0
	0.0762
	2
	

	1
	2
	0.1885
	2
	

	3
	6
	0.4385
	2
	

	5
	10
	0.3691
	4
	

	7
	12
	0.4785
	4
	

	10
	15
	0.6016
	4
	

	11
	16
	0.4551
	6
	

	14
	19
	0.5537
	6
	

	16
	21
	0.6504
	6
	

	18
	23
	0.7539
	6
	

	20
	25
	0.8525
	6
	

	21
	27
	0.6943
	8
	

	23
	29
	0.7783
	8
	

	25
	31
	0.8643
	8
	

	26
	32
	0.9258
	8
	


3.2 PUSCH 3-1 fading CQI test with TM9
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