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<Start of Changes>
[bookmark: _Toc368026411]8.2.1	FDD (Fixed Reference Channel)
The parameters specified in Table 8.2.1-1 are valid for all FDD tests unless otherwise stated.
Table 8.2.1-1: Common Test Parameters (FDD)
	Parameter
	Unit
	Value 

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM
{0,0,1,2} for 64QAM, and 256QAM and 1024QAM

	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 unless otherwise stated

	Cyclic Prefix
	
	Normal

	Cell_ID
	
	0

	Cross carrier scheduling
	
	Not configured



<The Unchanged Sections Skipped>

[bookmark: _Toc368026430]8.2.1.4.1A	Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Port
The requirements are specified in Table 8.2.1.4.1A-2, with the addition of the parameters in Table 8.2.1.4.1A-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-one performance with wideband and frequency selective precoding.

Table 8.2.1.4.1A-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)
	Parameter
	Unit
	Test 1
	Test 2

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6 (Note 1)
	-6 (Note 1)

	
	
	dB
	3
	3

	
at antenna port
	dBm/15kHz
	-98
	-98

	Precoding granularity
	PRB
	6
	50

	PMI delay (Note 2)
	ms
	8
	8

	Reporting interval
	ms
	1
	1

	Reporting mode
	
	PUSCH 1-2
	PUSCH 3-1

	CodeBookSubsetRestriction bitmap
	
	0000000000000000000000000000000000000000000000001111111111111111
	0000000000000000000000000000000000000000000000001111111111111111

	PDSCH transmission mode
	
	4
	4

	
Note 1:	.
Note 2:	If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).



Table 8.2.1.4.1A-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)
	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	UE DL category

	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.13 FDD
	OP.1 FDD
	EVA5
	4x2 Low
	70
	-3.2
	≥1
	≥4

	2
	10MHz
1024QAM
	R.xx1 101 FDD
	OP.1 FDD
	EPA5
	4x2 Low
	70
	[25.1]
	TBD
	20, ≥ 22



<Unchanged Sections Skipped>

[bookmark: _Toc368026439]8.2.2	TDD (Fixed Reference Channel)
The parameters specified in Table 8.2.2-1 are valid for all TDD tests unless otherwise stated.
Table 8.2.2-1: Common Test Parameters (TDD)
	Parameter
	Unit
	Value 

	Uplink downlink configuration (Note 1)
	
	1

	Special subframe configuration (Note 2)
	
	4

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	7

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM
{0,0,1,2} for 64QAM, and 256QAM and 1024QAM

	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 unless otherwise stated

	Cross carrier scheduling
	
	Not configured

	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].



<Unchanged Sections Skipped>

[bookmark: _Toc368026458]8.2.2.4.1A	Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Port
The requirements are specified in Table 8.2.2.4.1A-2, with the addition of the parameters in Table 8.2.2.4.1A-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-one performance with wideband and frequency selective precoding.
Table 8.2.2.4.1A-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)
	Parameter
	Unit
	Test 1
	Test 2

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6 (Note 1)
	-6 (Note 1)

	
	
	dB
	3
	3

	
at antenna port
	dBm/15kHz
	-98
	-98

	Precoding granularity
	PRB
	6
	50

	PMI delay (Note 2)
	ms
	10 or 11
	10 or 11

	Reporting interval
	ms
	1 or 4 (Note 3)
	1 or 4 (Note 3)

	Reporting mode
	
	PUSCH 1-2
	PUSCH 3-1

	CodeBookSubsetRestriction bitmap
	
	0000000000000000000000000000000000000000000000001111111111111111
	0000000000000000000000000000000000000000000000001111111111111111

	ACK/NACK feedback mode
	
	Multiplexing
	Multiplexing

	PDSCH transmission mode
	
	4
	4

	
Note 1:	.
Note 2:	If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).
Note 3:	For Uplink - downlink configuration 1 the reporting interval will alternate between 1ms and 4ms.



Table 8.2.2.4.1A-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)
	Test number
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	UE DL
Category

	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.13 TDD
	OP.1 TDD
	EVA5
	4x2 Low
	70
	-3.5
	≥1
	≥4

	2
	10MHz 1024QAM
	R.xx1 101 TDD
	OP.1 TDD
	EPA5
	4x2 Low
	70
	[25.0]
	TBD
	20, ≥ 22



<Unchanged Sections Skipped>

[bookmark: _Toc368026468]8.3.1	FDD
The parameters specified in Table 8.3.1-1 are valid for FDD unless otherwise stated.
Table 8.3.1-1: Common Test Parameters for User-specific Reference Symbols
	Parameter
	Unit
	Value 

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM
{0,0,1,2} for 64QAM, and 256QAM and 1024QAM

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	Precoder update granularity
	
	Frequency domain: 1 PRG for Transmission modes 9 and 10
Time domain: 1 ms

	Note 1:	Void.
Note 2:	Void.



<Unchanged Sections Skipped>

[bookmark: _Toc368026469]8.3.1.1	Single-layer Spatial Multiplexing
For single-layer transmission on antenna ports 7 or 8 upon detection of a PDCCH with DCI format 2C, the requirements are specified in Table 8.3.1.1-1 and 8.3.1.1-2, with the addition of the parameters in Table 8.3.1.1-3 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify rank-1 performance on one of the antenna ports 7 or 8 with and without a simultaneous transmission on the other antenna port, and to verify rate matching with multiple CSI reference symbol configurations with non-zero and zero transmission power.
Table 8.3.1.1-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with multiple CSI-RS configurations
	parameter
	Unit
	Test 1, Test 1a
	Test 2
	Test 3
	Test 4, Test 4a
	Test 5

	Downlink power allocation
	

	dB
	0
	0
	0
	0
	0

	
	

	dB
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)

	
	
	dB
	-3
	-3
	-3
	-3
	-3

	Beamforming model
	
	Annex B.4.1
	Annex B.4.1
	Annex B.4.1
	Annex B.4.1
	Annex B.4.1

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15,…,18
	Antenna ports 15,…,18
	Antenna ports 15, …, 18
	Antenna ports 15,…,18
	Antenna ports 15, …, 18

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS 
	Subframes
	5 / 2
	5 / 2
	5 / 2
	5 / 2
	5 / 2

	CSI reference signal configuration
	
	0
	3
	0
	0
	0

	csi-RS-ConfigZP-ApList
	
	N/A
	N/A
	N/A
	{0,1}
	N/A

	Zero-power CSI-RS configuration
ICSI-RS /
ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	3 /
0001000000000000
	3 /
0001000000000000
	3 /
0001000000000000
	0100000000000000 or
0001000000000000
(Note 7)
	N/A

	
at antenna port
	dBm/15kHz
	-98
	-98
	-98
	-98
	-98

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

	Number of allocated resource blocks (Note 2)
	PRB
	50
	50
	50
	50
	50

	Simultaneous transmission
	
	No
	Yes (Note 3, 5)
	No
	No
	No

	PDSCH transmission mode
	
	9
	9
	9
	9
	9

	Number of MBSFN subframes
	Subframes
	6 (Note 6)
	NA
	NA
	6 (Note 6)
	NA

	
Note 1:	.
Note 2:	The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.
Note 3:	Modulation symbols of an interference signal is mapped onto the antenna port (7 or 8) not used for the input signal under test.
Note 4:	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 5:	The two UEs’ scrambling identities  are set to 0 for CDM-multiplexed DM RS with interfering simultaneous transmission test cases.
Note 6:	For FDD mode, 6 subframes (#1/2/3/6/7/8) are allocated as MBSFN subframes.
Note 7:	Through DCI signalling, indicating aperiodic ZP-CSI-RS in sub-frames #3 and #8 per frame, the indicated aperiodic ZP-CSI-RS is random selected from RRC-configured AP ZP CSIRS list.



Table 8.3.1.1-2: Minimum performance for CDM-multiplexed DM RS without simultaneous transmission (FRC) with multiple CSI-RS configurations
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	UE DL Cat-egory

	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
QPSK 1/3
	R.43-1 FDD
	OP.1 FDD
	EVA5
	2x2 Low
	70
	-1.2
	≥1
	≥6

	1a
	10 MHz
QPSK 1/3
	R.43-2 FDD
	OP.1 FDD
	EVA5
	2x2 Low
	70
	[-1.3]
	≥1
	≥6

	3
	10MHz
256QAM
	R. 66 FDD
	OP.1 FDD
	EPA5
	2x2 Low
	70
	24.3
	11-12
	≥11

	4
	10 MHz
QPSK 1/3
	R.43-1 FDD
	OP.1 FDD
	EVA5
	2x2 Low
	70
	[-1.2]
	≥1
	≥6

	4a
	10 MHz
QPSK 1/3
	R.43-2 FDD
	OP.1 FDD
	EVA5
	2x2 Low
	[70]
	TBD
	≥1
	≥6

	5
	10MHz
1024QAM
	R.xx1  101  FDD
	OP.1 FDD
	EPA5
	4x2 Low
	70
	[30.1]
	TBD
	20, ≥ 22

	Note 1:	For UE that does not support aperiodic ZP-CSI-RS, test 1a will be run and test 1 will be skipped if the UE indicates support of pdsch-CollisionHandling-r13. Otherwise, test 1 will be run and test 1a will be skipped. For UE that does not support aperiodic ZP-CSI-RS, test 4 and test 4a will be skipped.
Note 2:	For UE that supports AP ZP CSIRS, test 4a will be run and test 4 will be skipped if the UE indicates support of pdsch-CollisionHandling-r13. Otherwise, test 4 will be run and test 4a will be skipped. For UE that supports AP ZP CSIRS, test 1 and test 1a will be skipped.



<Unchanged Sections Skipped>

[bookmark: _Toc368026472]8.3.2	TDD
The parameters specified in Table 8.3.2-1 are valid for TDD unless otherwise stated.
Table 8.3.2-1: Common Test Parameters for User-specific Reference Symbols
	Parameter
	Unit
	Value 

	Uplink downlink configuration (Note 1)
	
	1

	Special subframe configuration (Note 2)
	
	4

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	7

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM
{0,0,1,2} for 64QAM, and 256QAM and 1024QAM

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	Precoder update granularity
	
	Frequency domain: 1 PRB for Transmission mode 8, 1 PRG for Transmission modes 9 and 10
Time domain: 1 ms

	ACK/NACK feedback mode
	
	Multiplexing

	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]



<Unchanged Sections Skipped>

[bookmark: _Toc368026474]8.3.2.1A	Single-layer Spatial Multiplexing (with multiple CSI-RS configurations)
For single-layer transmission on antenna ports 7 or 8 upon detection of a PDCCH with DCI format 2C, the requirements are specified in Table 8.3.2.1A-2 and 8.3.2.1A-3, with the addition of the parameters in Table 8.3.2.1A-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify rank-1 performance on one of the antenna ports 7 or 8 with and without a simultaneous transmission on the other antenna port, and to verify rate matching with multiple CSI reference symbol configurations with non-zero and zero transmission power.
Table 8.3.2.1A-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with multiple CSI-RS configurations
	Parameter
	Unit
	Test 1, Test 1a
	Test 2
	Test 3
	Test 4, Test 4a
	Test 5

	Downlink power allocation
	

	dB
	0
	0
	0
	0
	0

	
	

	dB
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)
	0 (Note 1)

	
	
	dB
	-3
	-3
	-3
	-3
	-3

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15,…,22
	Antenna ports 15,…,18
	Antenna ports 15,…,18
	Antenna ports 15,…,22
	Antenna ports 15,…,18

	Beamforming model
	
	Annex B.4.1
	Annex B.4.1
	Annex B.4.1
	Annex B.4.1
	Annex B.4.1

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS 
	Subframes
	5 / 4
	5 / 4
	5 / 4
	5 / 4
	5 / 4

	CSI reference signal configuration
	
	1
	3
	3
	1
	3

	csi-RS-ConfigZP-ApList
	
	N/A
	NA
	NA
	{0,1}
	NA

	Zero-power CSI-RS configuration
ICSI-RS /
ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	4 /
0010000100000000
	4 /
0010000000000000
	4/
0010000000000000
	0010000100000000 or 0001000100000000
(Note 7)
	N/A

	
at antenna port
	dBm/15kHz
	-98
	-98
	-98
	-98
	-98

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

	Number of allocated resource blocks (Note 2)
	PRB
	50
	50
	100
	50
	100

	Simultaneous transmission
	
	No
	Yes (Note 3, 5)
	No
	No
	No

	PDSCH transmission mode 
	
	9
	9
	9
	9
	9

	Number of MBSFN subframes
	Subframes
	2 (Note 6)
	NA
	NA
	2 (Note 7)
	NA

	
Note 1:	.
Note 2:	The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.
Note 3:	Modulation symbols of an interference signal is mapped onto the antenna port (7 or 8) not used for the input signal under test.
Note 4:	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 5:	The two UEs’ scrambling identities  are set to 0 for CDM-multiplexed DM RS with interfering simultaneous transmission test cases.
Note 6:	For TDD mode, 2 subframes (#4/9) are allocated as MBSFN subframes.
Note 7:	Through DCI signalling, indicating aperiodic ZP-CSI-RS in sub-frames #4 and #9 per frame, the indicated aperiodic ZP-CSI-RS is random selected from RRC-configured AP ZP CSIRS list.



Table 8.3.2.1A-2: Minimum performance for CDM-multiplexed DM RS without simultaneous transmission (FRC) with multiple CSI-RS configurations
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	UE DL Cat-egory

	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
QPSK 1/3
	R.50-1 TDD
	OP.1 TDD
	EVA5
	2x2 Low
	70
	-0.73
	≥1
	≥6

	1a
	10 MHz
QPSK 1/3
	R.50-2 TDD
	OP.1 TDD
	EVA5
	2x2 Low
	70
	[-0.6]
	≥1
	≥6

	3
	20MHz
256QAM
	R. 66 TDD
	OP.1 TDD
	EPA5
	2x2 Low
	70
	24.3
	11-12
	≥11

	4
	10 MHz
QPSK 1/3
	R.50-1 TDD
	OP.1 TDD
	EVA5
	2x2 Low
	70
	[-0.73]
	≥1
	≥6

	4a
	10 MHz
QPSK 1/3
	R.50-2 TDD
	OP.1 TDD
	EVA5
	2x2 Low
	[70]
	TBD
	≥1
	≥6

	5
	10MHz
1024QAM
	R.xx1 101 TDD
	OP.1 TDD
	EPA5
	4x2 Low
	70
	[29.0]
	TBD
	20, ≥ 22

	Note 1:	For UE that does not support aperiodic ZP-CSI-RS, test 1a will be run and test 1 will be skipped if the UE indicates support of pdsch-CollisionHandling-r13. Otherwise, test 1 will be run and test 1a will be skipped. For UE that does not support aperiodic ZP-CSI-RS, test 4 and test 4a will be skipped.
Note 2:	For UE that supports AP ZP CSIRS, test 4a will be run and test 4 will be skipped if the UE indicates support of pdsch-CollisionHandling-r13. Otherwise, test 4 will be run and test 4a will be skipped. For UE that supports AP ZP CSIRS, test 1 and test 1a will be skipped.



<Unchanged Sections Skipped>

8.7.16	FDD (1024QAM and up to 4Rx supported)
The common parameters are specified in Table 8.7.16-1 for UE which is capable of supporting 1024QAM.

<Unchanged Sections Skipped>

Table 8.7.16-4: Per-CC FRC for SDR test (FDD 1024QAM)
	MIMO layer
	Bandwidth
	Reference channel

	2 layer
	5
	R.xx105-3 FDD

	
	10
	R.xx105-2 FDD

	
	15
	R.xx105-1 FDD

	
	20
	R.xx105 FDD

	4 layer
	5
	R.xx105-7 FDD

	
	10
	R.xx105-6 FDD

	
	15
	R,xx.105-5 FDD

	
	20
	R.xx105-4 FDD



8.7.17	TDD (1024QAM and up to 4 Rx supported)
The common parameters are specified in Table 8.7.17-1 for UE which is capable of supporting 1024QAM.

<Unchanged Sections Skipped>

Table 8.7.17-4: Per-CC FRC for SDR test (TDD 1024QAM)
	MIMO layer
	Bandwidth
	Reference channel

	2 layer
	10
	R.yy105-2 TDD

	
	15
	R.yy105-1 TDD

	
	20
	R.yy105 TDD

	4 layer
	10
	R.yy105-5 TDD

	
	15
	R.yy105-4 TDD

	
	20
	R.yy105-3 TDD



8.7.18	TDD FDD CA (1024QAM and up to 4 Rx supported)
The common parameters are specified in Table 8.7.18-1 for UE which is capable of supporting 1024QAM.
<Unchanged Sections Skipped>

Table 8.7.18-2: Per-CC FRC for SDR test (TDD-FDD 64QAM)
	MIMO layer
	Bandwidth
	FDD Reference channel
	TDD Reference channel

	2 layer
	5
	R.31-6 FDD
	N/A

	
	10
	R.31-3A FDD
	R.31-6 TDD

	
	15
	R.31-5 FDD
	R.31-5 TDD

	
	20
	R.31-4 FDD
	R.31-4 TDD

	4 layer
	5
	R.31-10 FDD
	N/A

	
	10
	R.31-7 FDD
	R.31-7 TDD

	
	15
	R.31-8 FDD
	R.31-8 TDD

	
	20
	R.31-9 FDD
	R.31-9 TDD



Table 8.7.18-3: Per-CC FRC for SDR test (TDD-FDD 256QAM)
	MIMO layer
	Bandwidth
	FDD Reference channel
	TDD Reference channel

	2 layer
	5
	R.68-3 FDD
	N/A

	
	10
	R.68-2 FDD
	R.68-2 TDD

	
	15
	R.68-1 FDD
	R.68-1 TDD

	
	20
	R.68 FDD
	R.68 TDD

	4 layer
	5
	R.68-7 FDD
	N/A

	
	10
	R.68-4 FDD
	R.68-5 TDD

	
	15
	R.68-5 FDD
	R.68-6 TDD

	
	20
	R.68-6 FDD
	R.68-7 TDD



Table 8.7.18-4: Per-CC FRC for SDR test (TDD-FDD 1024QAM)
	MIMO layer
	Bandwidth
	FDD Reference channel
	TDD Reference channel

	2 layer
	5
	R.105-3 FDDR.xx-3
	N/A

	
	10
	R.105-2 FDDR.xx-2
	R.105-2 TDDR.yy-2

	
	15
	R.105-1 FDDR.xx-1
	R.105-1 TDDR.yy-1

	
	20
	R.105 FDDR.xx
	R.105 TDDR.yy

	4 layer
	5
	R.105-7 FDDR.xx-7
	N/A

	
	10
	R.105-6 FDDR.xx-6
	R.105-5 TDDR.yy-5

	
	15
	R.105-5 FDDR,xx-5
	R.105-4 TDDR.yy-4

	
	20
	R.105-4 FDDR.xx-4
	R.105-3 TDDR.yy-3



<Unchanged Sections Skipped>

8.10.1	PDSCH
8.10.1.1	FDD (Fixed Reference Channel)
The parameters specified in Table 8.10.1.1-1 are valid for all FDD tests unless otherwise stated.
Table 8.10.1.1-1: Common Test Parameters (FDD)
	Parameter
	Unit
	Value 

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM
{0,0,1,2} for 64QAM, and 256QAM and 1024QAM

	Number of OFDM symbols for PDCCH
	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 unless otherwise stated

	Precoder update granularity
	
	Frequency domain: 1 PRG for Transmission modes 9 and 10
Time domain: 1 ms

	Cyclic Prefix
	
	Normal

	Cell_ID
	
	0

	Cross carrier scheduling
	
	Not configured
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8.10.1.1.4	Closed-loop spatial multiplexing performance, Dual-Layer Spatial Multiplexing 4 Tx Antenna Port (Cell-Specific Reference Symbols)
For single carrier, the requirements are specified in Table 8.10.1.1.4-2, with the addition of the parameters in Table 8.10.1.1.4-1 and the downlink physical channel setup according to Annex C.3.2.
Table 8.10.1.1.4-1: Test Parameters for Dual-Layer Spatial Multiplexing (FRC) with 4 RX Antenna Ports
	Parameter
	Unit
	Test 1-2
	Test 3

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6 (Note 1)
	-6 (Note 1)

	
	
	dB
	3
	3

	
at antenna port
	dBm/15kHz
	-98
	-98

	Precoding granularity
	PRB
	6
	50

	PMI delay (Note 2)
	ms
	8
	8

	Reporting interval
	ms
	1
	1

	Reporting mode
	
	PUSCH 1-2
	PUSCH 3-1

	CodeBookSubsetRestriction bitmap
	
	0000000000000000000000000000000011111111111111110000000000000000
	0000000000000000000000000000000011111111111111110000000000000000

	PDSCH transmission mode 
	
	4
	4

	
Note 1:	.
Note 2:	If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).



Table 8.10.1.1.4-2: Minimum performance Dual-Layer Spatial Multiplexing (FRC) with 4 RX Antenna Ports
	Test num.
	Bandwidth and MCS
	Referencechannel
	OCNG pattern
	Propa-
gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-
gory
	DL UE category

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.36 FDD
	OP.1 FDD
	EPA5
	4x4 Low
	70
	10.1
	≥2
	≥6

	2
	10 MHz 256 QAM
	R.72 FDD
	OP.1 FDD
	EPA5
	4x4 Low
	70
	18.0
	11-12
	≥11

	3
	10MHz
1024QAM
	R.xx2 102 FDD
	OP.1 FDD
	EPA5
	4x4 Low
	70
	[27.7]
	TBD
	20, ≥ 22
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8.10.1.1.6B	Dual-Layer Spatial Multiplexing with altCQI-Table-1024QAM configured (User-Specific Reference Symbols)
The requirements are specified in 8.10.1.1.6B-2, with the addition of the parameters in 8.10.1.1.6B-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of this test is to verify rank-two performance for full RB allocation upon antenna ports 7 and 8.
8.10.1.1.6B-1: Test Parameters for Testing CDM-multiplexed DM RS (dual layer) with multiple CSI-RS configurations
	parameter
	Unit
	Test 1

	Downlink power allocation
	[image: ]
	dB
	0

	
	[image: ]
	dB
	0 (Note 1)

	
	
	dB
	-3

	Cell-specific reference signals
	
	Antenna ports 0 and 1

	CSI reference signals
	
	Antenna ports 15,16, 17, 18

	Beamforming model
	
	Annex B.4.3

	CSI-RS periodicity and subframe offset          TCSI-RS / ∆CSI-RS 
	Subframes
	5 / 2

	CSI reference signal configuration
	
	3

	Zero-power CSI-RS configuration
ICSI-RS /       ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	N/A

	[image: ]at antenna port
	dBm/15kHz
	-98

	Symbols for unused PRBs
	
	OCNG (Note 2)

	Number of allocated resource blocks (Note 2)
	PRB
	50

	Simultaneous transmission
	
	No

	Reporting mode
	
	PUSCH 3-1

	PDSCH transmission mode
	
	9

	Note 1:	[image: ]
Note 2:	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.



8.10.1.1.6B-2: Minimum performance Dual-Layer Spatial Multiplexing with altCQI-Table-1024QAM 
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE DL Category

	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	

	1
	10 MHz
1024QAM 
	R.xx2 102 FDD
	OP.1 FDD
	EPA5
	4x4 Low
	70
	[29.4]
	20, ≥ 22



<Unchanged Sections Skipped>

8.10.1.2	TDD (Fixed Reference Channel)
The parameters specified in Table 8.10.1.2-1 are valid for all TDD tests unless otherwise stated.
Table 8.10.1.2-1: Common Test Parameters (TDD)
	Parameter
	Unit
	Value 

	Uplink downlink configuration (Note 1)
	
	1

	Special subframe configuration (Note 2)
	
	4

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	7

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM
{0,0,1,2} for 64QAM, and 256QAM and 1024QAM

	Number of OFDM symbols for PDCCH
	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 unless otherwise stated

	Cross carrier scheduling
	
	Not configured

	Precoder update granularity
	
	Frequency domain: 1 PRG for Transmission modes 9 and 10
Time domain: 1 ms

	ACK/NACK feedback mode
	
	Multiplexing

	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].
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8.10.1.2.4	Closed-loop spatial multiplexing performance, Dual-Layer Spatial Multiplexing 4 Tx Antenna Ports (Cell-Specific Reference Symbols)
The requirements are specified in Table 8.10.1.2.4-2, with the addition of the parameters in Table 8.10.1.2.4-1 and the downlink physical channel setup according to Annex C.3.2.
Table 8.10.1.2.4-1: Test Parameters for Dual-Layer Spatial Multiplexing (FRC) with 4Rx Antenna Ports
	Parameter
	Unit
	Test 1-2
	Test 3

	Downlink power allocation
	

	dB
	-6
	-6

	
	

	dB
	-6 (Note 1)
	-6 (Note 1)

	
	
	dB
	3
	3

	
at antenna port
	dBm/15kHz
	-98
	-98

	Precoding granularity
	PRB
	6
	6

	PMI delay (Note 2)
	ms
	10 or 11
	10 or 11

	Reporting interval
	ms
	1 or 4 (Note 3)
	1 or 4 (Note 3)

	Reporting mode
	
	PUSCH 1-2
	PUSCH 3-1

	ACK/NACK feedback mode
	
	Bundling
	Bundling

	CodeBookSubsetRestriction bitmap
	
	0000000000000000000000000000000011111111111111110000000000000000
	0000000000000000000000000000000011111111111111110000000000000000

	PDSCH transmission mode
	
	4
	4

	
Note 1:	.
Note 2:	If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)
Note 3:	For Uplink - downlink configuration 1 the reporting interval will alternate between 1ms and 4ms.



Table 8.10.1.2.4-2: Minimum performance Dual-Layer Spatial Multiplexing (FRC) with 4Rx Antenna Ports
	
	Bandwidth and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	DL UE category

	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
64 QAM
	R.36 TDD
	OP.1 TDD
	EPA5
	4x4 Low
	70
	10.4
	≥2
	≥6

	2
	10 MHz
256QAM
	R.72 TDD
	OP.1 TDD
	EPA5
	4x4 Low
	70
	17.5
	11-12
	≥11

	3
	10MHz 1024QAM
	R.xx2 102 TDD
	OP.1 TDD
	EPA5
	4x4 Low
	70
	[28.6]
	TBD
	20, ≥ 22
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8.10.1.2.6B	Dual-Layer Spatial Multiplexing with altCQI-Table-1024QAM configured (User-Specific Reference Symbols)
The requirements are specified in Table 8.10.1.2.6B-2, with the addition of the parameters in Table 8.10.1.2.6B-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the rank-two performance for full RB allocation upon antenna ports 7 and 8.
Table 8.10.1.2.6B-1: Test Parameters for Testing CDM-multiplexed DM RS (dual layer) with multiple CSI-RS configurations
	Parameter
	Unit
	Test 1

	Downlink power allocation
	[image: ]
	dB
	0

	
	[image: ]
	dB
	0 (Note 1)

	
	
	dB
	-3

	 Cell-specific reference symbols
	
	Antenna port 0 and antenna port 1

	CSI reference signals
	
	Antenna ports 15,16, 17, 18

	Beamforming model
	
	Annex B.4.3

	CSI-RS periodicity and subframe offset          TCSI-RS / ∆CSI-RS 
	Subframes
	5 / 4

	CSI reference signal configuration
	
	3

	Zero-power CSI-RS configuration
ICSI-RS /       ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	N/A

	[image: ]at antenna port
	dBm/15kHz
	-98

	Symbols for unused PRBs
	
	OCNG 
(Note 2)

	Number of allocated resource blocks
	PRB
	50

	Reporting mode
	
	PUSCH 3-1

	PDSCH transmission mode
	
	9

	Note 1:	[image: ].
Note 2:	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.



Table 8.10.1.2.6B-2: Minimum performance Dual-Layer Spatial Multiplexing with altCQI-Table-1024QAM
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE DL Category

	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	

	1
	10 MHz
1024QAM
	R.xx2 102 TDD
	OP.1 TDD
	EPA5
	4x4 Low
	70
	[29.0]
	20, ≥ 22
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9.2.1.9	FDD (Modulation and TBS index Table 3 and 4-bit CQI Table 4 are used)
The following requirements apply to UE DL Category 20 and DL Category ≥22. For the parameters specified in Table 9.2.1.9-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to RC.X FDD in Table A.4-1 shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
In this test, 4-bit CQI Table 4 in Table 7.2.3-4 in TS 36.213 [6], and Modulation and TBS index table 3 in Table 7.1.7.1-1B for PDSCH in TS 36.213 [6] are applied.
Table 9.2.1.9-1: PUCCH 1-0 static test (FDD)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Downlink power allocation
	

	dB
	0

	
	

	dB
	0

	
	
	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR (Note 2)
	dB
	 [28]
	[29]

	

	dB[mW/15kHz]
	[-70]
	[-69]

	

	dB[mW/15kHz]
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	6

	Note 1:	Reference measurement channel RC.30X 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.



9.2.1.10	TDD (Modulation and TBS index Table 3 and 4-bit CQI Table 4 are used)
The following requirements apply to UE DL Category 20 and DL Category ≥22. For the parameters specified in Table 9.2.1.10-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to RC.X TDD in Table A.4-1 shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
In this test, 4-bit CQI Table 3 in Table 7.2.3-4 in TS 36.213 [6], and Modulation and TBS index table 3 in Table 7.1.7.1-1B for PDSCH in TS 36.213 [6] are applied.
Table 9.2.1.10-1: PUCCH 1-0 static test (TDD)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	20

	PDSCH transmission mode
	
	1

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
	

	dB
	0

	
	

	dB
	0

	
	
	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR (Note 2)
	dB
	[28]
	[29]

	

	dB[mW/15kHz]
	[-70]
	[-69]

	

	dB[mW/15kHz]
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	3

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:	Reference measurement channel RC.30X 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 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 to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.
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[bookmark: _Toc368026655]A.3	DL reference measurement channels
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Table A.3.3.2.2-3: Fixed Reference Channel four antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	
	R.74-1 FDD
	R.74-2 FDD
	R.74-3 FDD
	R.xx1 101 FDD

	Channel bandwidth
	MHz
	
	5
	15
	20
	10

	Allocated resource blocks (Note 4)
	
	
	25
	75
	100
	50

	Allocated subframes per Radio Frame
	
	
	9
	9
	9
	9

	Modulation
	
	
	16QAM
	16QAM
	16QAM
	1024QAM

	Target Coding Rate
	
	
	1/2
	1/2
	1/2
	3/4

	Information Bit Payload (Note 4)
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	11448
	37888
	51024
	52752

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

	  For Sub-Frame 0
	Bits
	
	9912
	37888
	51024
	N/A

	Number of Code Blocks
(Notes 3 and 4)
	
	
	
	
	
	

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

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

	  For Sub-Frame 0
	
	
	2
	7
	9
	N/A

	Binary Channel Bits (Note 4)
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	23200
	76800
	102400
	68000

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

	  For Sub-Frame 0
	Bits
	
	20128
	73728
	99328
	N/A

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	
	10.1496
	34.0992
	45.9216
	42.2016

	UE Category
	
	
	≥ 5
	≥ 5
	≥ 5
	TBD

	UE DL Category
	
	
	
	
	
	20, ≥ 22

	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. 1 symbol allocated to PDCCH for reference channel with 1024QAM.
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.
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Table A.3.3.3.2-1: Fixed Reference Channel for CDM-multiplexed DM RS with four CSI-RS antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	R.43 FDD
	R.43-1 FDD
	R.43-2 FDD
	R.50 FDD
	R.48 FDD
	R.66 FDD
	R.75 FDD
	R.75A FDD
	R.cc FDD
	R.45A-1 FDD
	R.xx2 102 FDD

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10

	Allocated resource blocks
	
	50 (Note 3)
	50 (Note 3)
	50 (Note 5)
	50 (Note 3)
	50 (Note 3)
	50 (Note 3)
	50 (Note 3)
	50 (Note 3)
	50 (Note 3)
	50 (Note 3)
	50
(Note 3)

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9
	9
	9
	9
	9
	9

	Modulation
	
	QPSK
	QPSK
	QPSK
	64QAM
	QPSK
	256QAM
	16QAM
	16QAM
	16QAM
	16QAM
	1024QAM

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/2
	
	0.77
	0.57
	0.51
	0.64
	1/2
	3/4

	Information Bit Payload 
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,4,6,9
	Bits
	3624
	3624
	3624
	18336
	6200
	36696
	25456
	25456
	15264
	11448
	52752

	  For Sub-Frames 2,3,7,8
	Bits
	3624
	3624
	3624
	16416
	6200
	35160
	25456
	25456
	15264
	11448
	52752

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

	  For Sub-Frame 0
	Bits
	2984
	2984
	3368
	14688
	4968
	30576
	21384
	21384
	12576
	9528
	N/A

	Number of Code Blocks (Note 4)
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,4,6,9
	Code blocks
	1
	1
	1
	3
	2
	6
	5
	5
	3
	2
	9

	  For Sub-Frames 2,3,7,8
	Code blocks
	1
	1
	1
	3
	2
	6
	5
	5
	3
	2
	9

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

	  For Sub-Frame 0
	Bits
	1
	1
	1
	3
	1
	5
	4
	4
	3
	2
	N/A

	Binary Channel Bits
	
	
	
	
	
	
	
	
	
	
	
	

	For Sub-Frames 1,6
	Bits
	12000
	13200
	13200
	36000
	12000
	48000
	43200
	48000
	24000
	24000
	66000

	  For Sub-Frames 4,9
	Bits
	12000
	12000
	12000
	36000
	12000
	48000
	43200
	48000
	24000
	24000
	66000

	  For Sub-Frames 2,7
	Bits
	11600
	12800
	12800
	34800
	11600
	46400
	41600
	46400
	23200
	23200
	64000

	  For Sub-Frames 3,8
	Bits
	11600
	12800
	12800
	34800
	12000
	46400
	41600
	46400
	23200
	23200
	66000

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

	  For Sub-Frame 0
	Bits
	9840
	9840
	10560
	29520
	9840
	39360
	35424
	40224
	19680
	19680
	N/A

	Max. Throughput averaged over 1 frame 
	Mbps
	3.1976
	3.1976
	3.236
	15.3696
	5.4568
	31.800
	22.503
	22.503
	13.4688
	10.1112
	46.5832

	UE Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	≥ 1
	11-12
	≥ 5
	≥ 5
	≥ 2
	≥ 2
	TBD

	UE DL Category
	
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 11
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	20, ≥ 22

	Note 1:	2 symbols allocated to PDCCH. 1 symbol allocated to PDCCH for reference channel with 1024QAM.
Note 2:	Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 3:	50 resource blocks are allocated in sub-frames 1, 2, 3, 4, 6, 7, 8, 9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0.
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:	50 resource blocks are allocated in sub-frames 1, 2, 3, 4, 6, 7, 8, 9 and 47 resource blocks (RB0–RB23 and RB27–RB49) are allocated in sub-frame 0. In sub-frame 0, PDSCH is rate matched around RB22, RB23 and RB27.
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Table A.3.4.2.2-3: Fixed Reference Channel four antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	R.74-1 TDD 
	R.74-2 TDD 
	R.74-3 TDD 
	R.xx1 101 TDD

	Channel bandwidth
	MHz
	5
	15
	20
	10

	Allocated resource blocks (Note 6)
	
	25
	75
	100
	50

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

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

	Modulation
	
	16QAM
	16QAM
	16QAM
	1024QAM

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

	Information Bit Payload (Note 6)
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	11448
	37888
	51024
	52752

	  For Sub-Frames 1,6
	Bits
	10296
	31704
	42368
	39232

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

	  For Sub-Frame 0
	Bits
	N/A
	N/A
	N/A
	52752

	Number of Code Blocks 
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	2
	7
	9
	9

	  For Sub-Frames 1,6
	
	2
	5
	7
	9

	  For Sub-Frame 0,5
	
	N/A
	N/A
	N/A
	N/A

	Binary Channel Bits 
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	23200
	76800
	102400
	68000

	  For Sub-Frames 1,6
	Bits
	20224
	61824
	82624
	55280

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

	  For Sub-Frame 0
	Bits
	N/A
	N/A
	N/A
	65600

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	4.3488
	13.9184
	18.6784
	23.6720

	UE Category
	
	≥ 5
	≥ 5
	≥ 5
	TBD

	UE DL Category
	
	-
	-
	-
	20, ≥ 22

	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. 1 symbol allocated to PDCCH for reference channel with 1024QAM.
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.
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Table A.3.4.3.4-1: Fixed Reference Channel for CDM-multiplexed DM RS with four CSI-RS antenna ports
	[bookmark: OLE_LINK18]Parameter
	Unit
	Value

	Reference channel
	
	R.44 TDD
	R.48 TDD
	R.66 TDD
	R.75 TDD
	R.75A
TDD
	R.cc TDD
	R.61A TDD
	R.xx2 102 TDD

	Channel bandwidth
	MHz
	10
	10
	20
	10
	10
	10
	10
	10

	Allocated resource blocks
	
	50 (Note 4)
	50 (Note 4)
	100
	50 (Note 4)
	50
(Note 4)
	50 (Note 4)
	50  (Note 4)
	50 (Note 4)

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

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

	Modulation
	
	64QAM
	QPSK
	256QAM
	16QAM
	16QAM
	16QAM
	16QAM
	1024QAM

	Target Coding Rate
	
	½
	
	
	0.57
	0.51
	
	1/2
	3/4

	Information Bit Payload
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 (non CSI-RS subframe)
	Bits
	18336
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 4,9 (CSI-RS subframe)
	Bits
	16416
	6200
	71112
	25456
	25456
	15264
	11448
	52752

	  For Sub-Frames 1,6
	
	11832
	4264
	48936
	16992
	16992
	9144
	7736
	31704

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

	  For Sub-Frame 0
	Bits
	14688
	4968
	66592
	21384
	21384
	12576
	9528
	43816

	Number of Code Blocks per Sub-Frame
(Note 5)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 (non CSI-RS subframe)
	
	3
	2
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	 For Sub-Frames 4,9 (CSI-RS subframe)
	
	3
	2
	12
	5
	5
	3
	2
	9

	  For Sub-Frames 1,6
	
	2
	1
	8
	3
	3
	2
	2
	6

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

	  For Sub-Frame 0
	
	3
	1
	11
	4
	4
	3
	2
	7

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 (non CSI-RS subframe)
	Bits
	36000
	12000
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	For Sub-Frames 4,9 (CSI-RS subframe)
	Bits
	33600
	11600
	89600
	40000
	44800
	22400
	22400
	64000

	  For Sub-Frames 1,6
	
	23616
	7872
	67584
	27552
	32352
	15744
	15744
	44280

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

	  For Sub-Frame 0
	Bits
	29520
	9840
	84480
	35424
	40224
	19680
	19680
	54120

	Max. Throughput averaged over 1 frame
	Mbps
	7.1184
	2.5896
	30.669
	10.628
	10.628
	6.1392
	6.1392
	21.2728

	UE Category
	
	[bookmark: OLE_LINK21]≥ 2
	≥ 1
	11-12
	≥ 5
	≥ 5
	≥ 2
	≥ 2
	TBD

	UE DL Category
	
	≥ 6
	≥ 6
	≥ 11
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	20, ≥ 22

	Note 1:	 2 symbols allocated to PDCCH. 1 symbol allocated to PDCCH for reference channel with 1024QAM.
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: 	For R.44,R.48, R.75 and R.cc, 50 resource blocks are allocated in sub-frames 4,9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0 and the DwPTS portion of sub-frames 1,6. For R.66, 100 resource blocks are allocated in sub-frames 4, 9 and 88 resources blockes (RB0–RB43 and RB56–RB99) are allocated in sub-frame 0 and the DwPTS portion of sub-frames 1,6.
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).
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Table A.3.9.1-4: Fixed Reference Channel for sustained data-rate test (FDD 1024QAM)
	Parameter
	Unit
	Value
	

	Reference channel
	
	R.xx 105 FDD
	R.xx105-1 FDD
	R.xx105-2 FDD
	R.xx105-3 FDD
	R.xx105-4 FDD
	R.xx105-5 FDD
	R.xx105-6 FDD
	R.xx105-7 FDD

	Channel bandwidth
	MHz
	20
	15
	10
	5
	20
	15
	10
	5

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

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10
	10
	10
	10

	Modulation
	
	1024QAM
	1024QAM
	1024QAM
	1024QA M
	1024QA M
	1024QA M
	1024QA M
	1024QAM

	Coding Rate
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,8,9
	
	0.76 
	0.75 
	0.73 
	0.76 
	0.81 
	0.79 
	0.81 
	0.78 

	  For Sub-Frames 1,2,6,7
	
	0.76 
	0.75 
	0.73 
	0.76 
	0.81 
	0.79 
	0.81 
	0.78 

	  For Sub-Frame 5
	
	0.77 
	0.78 
	0.77 
	0.80 
	0.82 
	0.83 
	0.81 
	0.82 

	  For Sub-Frame 0
	
	0.79 
	0.78 
	0.78 
	0.86 
	0.83 
	0.82 
	0.86 
	0.87 

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,8,9
	Bits
	110136
	81176
	52752
	27376
	220296
	161760
	110136
	52752

	  For Sub-Frames 1,2,6,7
	
	110136
	81176
	52752
	27376
	220296
	161760
	110136
	52752

	  For Sub-Frame 5
	Bits
	105528
	78704
	51024
	25456
	211936
	157432
	101840
	48936

	  For Sub-Frame 0
	Bits
	110136
	81176
	52752
	27376
	220296
	161760
	110136
	52752

	Number of Code Blocks (Notes 3,and 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,8,9
	Bits
	18
	14
	9
	5
	36
	27
	18
	9

	  For Sub-Frames 1,2,6,7
	
	18
	14
	9
	5
	36
	27
	18
	9

	  For Sub-Frame 5
	Bits
	18
	13
	9
	5
	35
	26
	17
	8

	  For Sub-Frame 0
	Bits
	18
	14
	9
	5
	36
	27
	18
	9

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,8,9
	Bits
	144000
	108000
	72000
	36000
	272000
	204000
	136000
	68000

	  For Sub-Frames 1,2,6,7
	
	144000
	108000
	72000
	36000
	272000
	204000
	136000
	68000

	  For Sub-Frame 5
	Bits
	136800
	100800
	66240
	31680
	258240
	190240
	124960
	59680

	  For Sub-Frame 0
	Bits
	139920
	103920
	67920
	31920
	264320
	196320
	128320
	60320

	Number of layers
	
	2
	2
	2
	2
	4
	4
	4
	4

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	109.68 
	80.93 
	52.58 
	27.18 
	219.46 
	161.33 
	109.31 
	52.37 

	UE DL Categories
	
	20, ≥22
	20, ≥22
	20, ≥22
	20, ≥22
	20, ≥22
	20, ≥22
	20, ≥22
	20, ≥22

	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: 	Given per component carrier per codeword.
Note 5:	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 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 = 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 8:	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.
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Table A.3.9.2-4: Fixed Reference Channel for sustained data-rate test (TDD 1024QAM)
	Parameter
	Unit
	Value

	Reference channel
	
	R.yy 105 TDD
	RyyR.105-1 TDD
	R.yy105-2 TDD
	R.yy105-3 TDD
	R.yy105-4 TDD
	R.yy105-5 TDD

	Channel bandwidth
	MHz
	20
	15
	10
	20
	15
	10

	Allocated resource blocks
	PRB
	Note 6
	Note 7
	Note 8
	Note 6
	Note 7
	Note 8

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

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

	Allocated subframes per Radio Frame (D+S)
	
	4+2
	4+2
	4+2
	4+2
	4+2
	4+2

	Modulation
	
	1024QAM
	1024QAM
	1024QAM
	1024QAM
	1024QAM
	1024QAM

	Target Coding Rate
	
	
	
	
	
	
	

	  For Sub-Frame 0
	
	0.78 
	0.78 
	0.77 
	0.83 
	0.82 
	0.85 

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

	  For Sub-Frames 3
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 4
	
	0.76 
	0.75 
	0.73 
	0.81 
	0.79 
	0.81 

	  For Sub-Frame 5
	
	0.77 
	0.78 
	0.76 
	0.82 
	0.82 
	0.81 

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

	  For Sub-Frame 7
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 8
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 9
	
	0.76 
	0.75 
	0.73 
	0.81 
	0.79 
	0.81 

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	110136
	81176
	52752
	220296
	161760
	110136

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

	  For Sub-Frames 3
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 4
	Bits
	110136
	81176
	52752
	220296
	161760
	110136

	  For Sub-Frame 5
	Bits
	105528
	78704
	51024
	211936
	157432
	101840

	  For Sub-Frame 6
	Bits
	0
	0
	0
	0
	0
	0

	  For Sub-Frame 7
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 8
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 9 
	Bits
	110136
	81176
	52752
	220296
	161760
	110136

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

	  For Sub-Frame 0
	
	18
	14
	9
	36
	27
	18

	  For Sub-Frame 1
	
	N/A
	N/A
	N/A
	0
	0
	0

	  For Sub-Frames 3
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 4
	
	18
	14
	9
	36
	27
	18

	  For Sub-Frame 5
	
	18
	13
	9
	35
	26
	17

	  For Sub-Frame 6
	
	N/A
	N/A
	N/A
	0
	0
	0

	  For Sub-Frame 7
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 8
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 9 
	
	18
	14
	9
	36
	27
	18

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	140640
	104640
	68640
	265760
	197760
	129760

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

	  For Sub-Frames 3
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 4
	Bits
	144000
	108000
	72000
	272000
	204000
	136000

	  For Sub-Frame 5
	
	137520
	101520
	66960
	259680
	191680
	126400

	  For Sub-Frame 6
	Bits
	0
	0
	0
	0
	0
	0

	  For Sub-Frame 7
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 8
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 9 
	Bits
	144000
	108000
	72000
	272000
	204000
	136000

	Number of layers
	
	2
	2
	2
	4
	4
	4

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	43.5936
	32.2232
	20.928
	87.2824
	64.2712
	43.2248

	UE DL Categories
	
	20, ≥22
	20, ≥22
	20, ≥22
	20, ≥22
	20, ≥22
	20, ≥22

	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:	Given per component carrier per codeword.
Note 6:	Resource blocks nPRB = 4..99 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..99 in other downlink sub-frames.
Note 7:	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 8:	Resource blocks nPRB = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..49 in the available downlink sub-frames according to uplink downlink configurations used.
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[bookmark: _Toc368026689]A.4	CSI reference measurement channels
<Unchanged Sections Skipped>

Table A.4-1: 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

	1 CRS Port

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

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

	RC.1 TDD
	TDD
	10
	50
	Note 3
	
	MCS.1
	10
	1
	

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

	RC.3 FDD
	FDD
	10
	6
	-
	
	MCS.10
	8
	1
	

	RC.3 TDD
	TDD
	10
	6
	Note 3
	
	MCS.10
	10 or 7 (Note 9)
	1
	

	RC.4 FDD
	FDD
	10
	15
	-
	
	MCS.15
	8
	1
	Note 6

	RC.4 TDD
	TDD
	10
	15
	Note 3
	
	MCS.15
	10
	1
	Note 6

	RC.5 FDD
	FDD
	10
	3
	-
	
	MCS.17
	8
	1
	

	RC.5 TDD
	TDD
	10
	3
	Note 3
	
	MCS.17
	10
	1
	

	RC.14 FDD
	FDD
	5
	25
	-
	
	MCS.14
	8
	1
	

	RC.15 FDD
	FDD
	5
	15
	-
	
	MCS.15
	8
	1
	Note 6

	RC.16 FDD
	FDD/HD-FDD
	10
	2
	
	
	MCS.20
	8
	1
	Note 8,10

	RC.16 TDD
	TDD
	10
	2
	Note 3
	
	MCS.20
	10
	1
	Note 8

	RC.23FDD
	FDD/HD-FDD
	10
	3
	
	
	MCS.28
	8
	1
	Note 12, 13

	RC.23 TDD
	TDD
	10
	3
	
	
	MCS.28
	10
	1
	Note 12

	RC.25 FDD
	FDD/HD-FDD
	10
	3
	
	
	MCS.28
	8
	1
	Note 12, 14

	RC.25 TDD
	TDD
	10
	3
	
	
	MCS.28
	10
	1
	Note 12, 15

	RC.xx FDD
	FDD/HD-FDD
	10
	3
	
	
	MCS.xx
	8
	1
	Note 12, 13

	RC.xx TDD
	TDD
	10
	3
	
	
	MCS.xx
	10
	1
	Note 12

	RC.yy FDD
	FDD/HD-FDD
	10
	3
	
	
	MCS.yy
	8
	1
	Note 12, 13

	RC.yy TDD
	TDD
	10
	3
	
	
	MCS.yy
	10
	1
	Note 12

	RC.30X FDD
	FDD
	10
	50
	
	
	MCS.38x1A
	8
	1
	

	RC.30 X TDD
	TDdD
	20
	100
	
	
	MCS.39x2A
	10
	1
	

	2 CRS Ports

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

	RC.2A FDD
	FDD
	20
	100
	
	
	MCS.2A
	8
	1
	

	<Other unchanged items skipped>
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Table A.4-21: Mapping of CQI Index to Modulation coding scheme (Modulation and TBS index Table 3 and 4-bit CQI Table 4)
	CQI Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	Notes

	Target Spectral Efficiency
	OOR
	0.1523
	0.3770
	0.8770
	1.4766
	2.4063
	3.3223
	3.9023
	4.5234
	5.1152
	5.5547
	6.2266
	6.9141
	7.4063
	8.3321
	9.2578
	

	MCS Scheme
	PRB
	Available
RE-s
	Imcs
	

	MCS.38x1A
	50
	6300
	DTX
	0
	1
	3
	5
	7
	9
	11
	13
	15
	17
	19
	21
	22
	23
	25
	

	MCS.39x2A
	100
	12600
	DTX
	0
	1
	3
	5
	7
	9
	11
	13
	15
	17
	19
	21
	22
	23
	25
	

	Note 1:	Mapping between Imcs and CQI Index according to Tables 7.1.7.1-1B, 7.1.7.2.1-1 and 7.2.3-4 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.
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