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1.1 << Unchanged sections omitted >>
8.2.1.2.2
Minimum Requirement 4 Tx Antenna Port
The requirements are specified in Table 8.2.1.2.2-2, with the addition of the parameters in Table 8.2.1.2.2-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose is to verify the performance of transmit diversity (SFBC) with 4 transmitter antennas.
Table 8.2.1.2.2-1: Test Parameters for Transmit diversity Performance (FRC)

	Parameter
	Unit
	Test 1 
	Test 2

	Downlink power allocation
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	dB
	-3
	-3
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	dB
	-3 (Note 1)
	-3 (Note 1)
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at antenna port
	dBm/15kHz
	-98
	-98

	Note 1:
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Table 8.2.1.2.2-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	1.4 MHz QPSK 1/3
	[R.12 FDD]
	EPA5
	4x2 Medium
	70
	0.2
	1-5

	2
	10MHz

16QAM 1/2
	[R.14 FDD]
	EVA70
	4x2 Low
	70
	TBD
	2-5


<< Unchanged sections omitted >>
8.2.1.4.2
Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port

The requirements are specified in Table 8.2.1.4.2-2, with the addition of the parameters in Table 8.2.1.4.2-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding.
Table 8.2.1.4.2-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	dB
	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)
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at antenna port
	dBm/15kHz
	-98
	-98
	-98

	Precoding granularity
	PRB
	50
	50
	50

	PMI delay (Note 2)
	ms
	8
	8
	8

	Reporting interval
	ms
	TBD
	TBD
	TBD

	Reporting mode
	
	PUSCH 1-2
	PUSCH 3-1
	PUSCH 1-2

	Note 1:
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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 8.2.1.4.2-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz

16QAM 1/2
	[R.11 FDD]
	EVA5
	2x2 Low
	70
	12.9
	2-5

	2
	10 MHz

16QAM 1/2
	[R.11 FDD]
	ETU70
	2x2 Low
	70
	14.3
	2-5

	3
	10MHz

64QAM 3/4
	[R.31 FDD]
	EPA5
	2x2 Low
	70
	TBD
	3-5


8.2.1.4.3
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port
The requirements are specified in Table 8.2.1.4.3-2, with the addition of the parameters in Table 8.2.1.4.3-1 and the downlink physical channel setup according to table [in Annex C.3.2]. The purpose of these tests is to verify the closed loop rank-two performance with wideband and frequency selective precoding.
Table 8.2.1.4.3-1: Test Parameters for Multi-Layer Spatial Multiplexing (FRC)
	Parameter
	Unit
	Test 1
	Test 2

	Downlink power allocation
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	dB
	-6
	-6
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	dB
	-6 (Note 1)
	-6 (Note 1)
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at antenna port
	dBm/15kHz
	-98
	-98

	Precoding granularity
	PRB
	6
	6

	PMI delay (Note 2)
	ms
	8
	8

	Reporting interval
	ms
	TBD
	TBD

	Reporting mode
	
	PUSCH 1-2
	PUSCH 1-2

	Note 1:
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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 8.2.1.4.3-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz 16QAM 1/2
	[R.14 FDD]
	EVA5
	4x2 Low
	70
	10.5
	2-5

	2
	10MHz

64QAM 3/4
	[R.32 FDD]
	EPA5
	4x2 Low
	70
	TBD
	3-5


<< Unchanged sections omitted >>
8.4
Demodulation of PDCCH/PCFICH

The receiver characteristics of the PDCCH/PCFICH are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg). PDCCH and PCFICH are tested jointly, i.e. a miss detection of PCFICH implies a miss detection of PDCCH.
8.4.1
FDD
Table 8.4.1-1: Test Parameters for PDCCH/PCFICH
	Parameter
	Unit
	Test [8.1]
	Test [8.2, 8.3, 8.4]

	Number of PDCCH symbols
	symbols
	2
	2

	Number of PHICH groups (Ng)
	
	1
	1

	PHICH duration
	
	Normal
	Normal

	Cell ID
	
	0
	0

	Downlink power allocation
	PCFICH_RA

PDCCH_RA

PHICH_RA
	dB
	0
	-3

	
	PCFICH_RB

PDCCH_RB

PHICH_RB
	dB
	0
	-3
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	dBm/15kHz
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	-98

	Cyclic prefix
	
	Normal
	Normal


8.4.1.1
Single-antenna port performance

For the parameters specified in Table 8.4.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.1.1-1 [The downlink physical setup is in accordance with Annex C.3.2.]

Table 8.4.1.1-1: Minimum performance PDCCH/PCFICH
	Test number
	Bandwidth  
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	[8.1]
	10 MHz
	8 CCE
	[R.15 FDD]
	ETU70
	1x2 Low
	1
	-1.7


8.4.1.2
Transmit diversity performance

For the parameters specified in Table 8.4.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.4.1.2-1 [The downlink physical setup is in accordance with Annex C.3.2.]

Table 8.4.1.2-1: Minimum performance PDCCH/PCFICH
	Test number
	Bandwidth  
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	[8.2]
	1.4 MHz
	2 CCE
	[R.16 FDD]
	EPA5
	2 x 2 Low
	1
	4.3

	[8.3]
	10 MHz
	4 CCE
	[R.17 FDD]
	EVA5
	4 x 2 Medium
	1
	0.9

	[8.4]
	10MHz
	4 CCE
	[R.33 FDD]
	EVA70
	2x2 Low
	1
	TBD


<< Unchanged sections omitted >>
8.5
Demodulation of PHICH

The receiver characteristics of the PHICH are determined by the probability of miss-detecting an ACK for a NACK (Pm-an). It is assumed that there is no bias applied to the detection of ACK and NACK (zero-threshold delection).
8.5.1
FDD

Table 8.5.1-1: Test Parameters for PHICH
	Parameter
	Unit
	Test [9.1,9.4]
	Test [9.2,9.3, 9.5]
	

	Downlink power allocation
	PHICH_RA
	dB
	0


	-3
	

	
	PHICH_RB
	dB
	
	
	

	
	PCFICH_RA
	dB
	
	
	

	
	PCFICH_RB
	dB
	0


	-3


	

	
	PDCCH_RA
	dB
	
	
	

	
	PDCCH_RB
	dB
	
	
	

	PHICH duration
	
	Normal
	Normal
	

	Number of PHICH groups (Note 1)
	
	Ng = 1
	Ng = 1
	

	 PDCCH content
	
	All PDCCH resources shall be occupied by non-zero data
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	Cyclic prefix
	
	Normal
	Normal
	

	Note 1:
according to Clause 6.9 in [TS 36.211]




8.5.1.1
Single-antenna port performance

For the parameters specified in Table 8.5.1-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall be below the specified value in Table 8.5.1.1-1 [The downlink physical setup is in accordance with Annex C.3.2.]
Table 8.5.1.1-1: Minimum performance PHICH

	Test number
	Bandwidth  
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	Pm-an (%)
	SNR (dB)

	[9.1]
	10 MHz
	[R.18]
	ETU70
	1 x 2 Low
	0.1
	5.5

	[9.4]
	10 MHz
	[R.24]
	ETU70
	1 x 2 Low
	0.1
	0.6


8.5.1.2
Transmit diversity performance

For the parameters specified in Table 8.5.1-1 the average probability of a miss-detecting ACK for NACK (Pm-an) shall be below the specified value in Table 8.5.1.2-1 [The downlink physical setup is in accordance with Annex C.3.2.]
Table 8.5.1.2-1: Minimum performance PHICH
	Test number
	Bandwidth  
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	Pm-an (%)
	SNR (dB)

	[9.2]
	1.4 MHz
	[R.19]
	EPA5
	2 x 2 Low
	0.1
	5.6

	[9.3]
	10 MHz
	[R.20]
	EVA5
	4 x 2 Medium
	0.1
	6.0

	[9.5]
	10MHz
	[R.34]
	EVA70
	2x2 Low
	0.1
	TBD


<< Unchanged sections omitted >>
A.3.3.2
Multi-antenna transmission (Common Reference Symbols)
A.3.3.2.1
Two antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	
	[R.10 FDD]
	[R.11 FDD]
	
	[R.30 FDD]
	[R.31 FDD]

	Channel bandwidth
	MHz
	
	10
	10
	
	20
	10

	Allocated resource blocks
	
	
	50
	50
	
	100
	50

	Allocated subframes per Radio Frame
	
	
	10
	10
	
	10
	10

	Modulation
	
	
	QPSK
	16QAM
	
	16QAM
	64QAM

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

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	4392
	12960
	
	25456
	30576

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

	  For Sub-Frame 0
	Bits
	
	4392
	12960
	
	25456
	28336

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

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	1
	3
	
	5
	5

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

	  For Sub-Frame 0
	Bits
	
	1
	3
	
	5
	5

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	13200
	26400
	
	52800
	39600

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

	  For Sub-Frame 0
	Bits
	
	12384
	24768
	
	51168
	37152

	Max. Throughput averaged over 1 frame
	Mbps
	
	3.953
	11.664
	
	22.910
	27.294

	UE Category
	
	
	1-5
	2-5
	
	3-5
	3-5

	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)




A.3.3.2.2
Four antenna ports

Table A.3.3.2.2-1: Fixed Reference Channel four antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	[R.12 FDD]
	[R.13 FDD]
	[R.14 FDD]
	[R.32
FDD]
	
	

	Channel bandwidth
	MHz
	1.4
	10
	10
	10
	
	

	Allocated resource blocks
	
	6
	50
	50
	50
	
	

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	
	

	Modulation
	
	QPSK
	QPSK
	16QAM
	64QAM
	
	

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

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	4392
	12960
	28336
	
	

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

	  For Sub-Frame 0
	Bits
	152
	3624
	11448
	27376
	
	

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

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	1
	3
	5
	
	

	  For Sub-Frame 5
	
	n/a
	n/a
	n/a
	n/a
	
	

	  For Sub-Frame 0
	
	1
	1
	2
	5
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1248
	12800
	25600
	38400
	
	

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

	  For Sub-Frame 0
	Bits
	480
	12032
	24064
	36096
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	0.342
	3.876
	11.513
	25.406
	
	

	UE Category
	
	1-5
	1-5
	2-5
	3-5
	
	

	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)




<< Unchanged sections omitted >>
A.3.5.1
FDD
Table A.3.5.1-1: Reference Channel FDD
	Parameter
	Unit
	Value

	Reference channel
	
	[R.15 FDD]
	[R.16 FDD]
	[R.17 FDD]
	[R.33 FDD]

	Number of transmitter antennas
	
	1
	2
	4
	2

	Channel bandwidth
	MHz
	10
	1.4
	10
	10

	Number of OFDM symbols for PDCCH
	symbols
	2
	2
	2
	2

	Aggregation level
	CCE
	8 
	2
	4
	4

	DCI Format
	
	Format 1
	Format 2
	Format 2
	Format 1

	Cell ID
	
	0
	0
	0
	0

	Payload (without CRC)
	Bits
	31
	32+1
	46
	31


<< Unchanged sections omitted >>
A.3.6
Reference measurement channels for PHICH performance requirements

Table A.3.6-1: Reference Channel FDD/TDD

	Parameter
	Unit
	Value

	Reference channel
	
	[R.18]
	[R.19]
	[R.20]
	[R.24]
	[R.34]

	Number of transmitter antennas
	
	1
	2
	4
	1
	2

	Channel bandwidth
	MHz
	10
	1.4
	10
	10
	10

	User roles (Note 1)
	
	[W I1 I2]
	[W I1 I2]
	[W I1 I2]
	[W I1]
	[W I1 I2]

	Resource allocation (Note 2)
	
	[(0,0) (0,1) (0,4)]
	[(0,0) (0,1) (0,4)]
	[(0,0) (0,1) (0,4)]
	[(0,0) (0,1)]
	[(0,0) (0,1) (0,4)]

	Power offsets (Note 3)
	dB
	[-4 0 -3]
	[-4 0 -3]
	[-4 0 -3]
	[0 -3]
	[-4 0 -3]

	Payload (Note 4)
	
	[A R R]
	[A R R]
	[A R R]
	[A R]
	[A R R]

	Note 1:
W=wanted user, I1=interfering user 1, I2=interfering user 2.
Note 2:
The resource allocation per user is given as (N_group_PHICH, N_seq_PHICH). The remaining PHICH groups (other than group zero) shall contain zeros.
Note 3:
The power offsets (per user) represent the difference of the power of BPSK modulated symbol per PHICH relative to the first interfering user.

Note 4:
A=fixed ACK, R=random ACK/NACK.
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