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START OF CHANGE
<SKIP UNCHANGED PART>
8.3.1.3.6
Minimum requirements for QCL Type C and 2 Layers Spatial Multiplexing

<SKIP UNCHANGED PART>
Table 8.3.1.3.6-3: Performance Requirements
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	TP 1
	TP 2
	TP 1
	TP 2
	TP 1
	TP 2
	
	Fraction of Maximum Throughput (%)
	SNR1 (dB) (Note 3)
	

	1
	R.97 FDD]
	R.97 FDD
	OP.1FDD
	OP.1FDD
	EPA5
	EPA5
	2x2 Low
	70
	11.1
	≥2

	Note 1:
The propagation conditions for TP 1 and TP 2 are statistically independent.

Note 2:
Correlation matrix and antenna configuration parameters apply for each of TP 1 and TP 2.

Note 3:
SNR corresponds to 
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 of TP 1 and TP 2 as defined in clause 8.1.1.


<SKIP UNCHANGED PART>
8.3.2.4.6
Minimum requirements for QCL Type C and 2 Layers Spatial Multiplexing

<SKIP UNCHANGED PART>
Table 8.3.2.4.6-3: Performance Requirements
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	TP 1
	TP 2
	TP 1
	TP 2
	TP 1
	TP 2
	
	Fraction of Maximum Throughput (%)
	SNR1 (dB) (Note 3)
	

	1
	R.97 TDD
	R.97 TDD
	OP.1TDD
	OP.1TDD
	EPA5
	EPA5
	2x2 Low
	70
	10.7
	≥2

	Note 1:
The propagation conditions for TP 1 and TP 2 are statistically independent.

Note 2:
Correlation matrix and antenna configuration parameters apply for each of TP 1 and TP 2.

Note 3:
SNR corresponds to 
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 of TP 1 and TP 2 as defined in clause 8.1.1.


<SKIP UNCHANGED PART>
8.10.1.1.13
Performance requirements for DCI format 2D and non Quasi Co-located Antenna Ports

8.10.1.1.13.1
Minimum requirements for QCL Type C and 3 Layers Spatial Multiplexing

<SKIP UNCHANGED PART>
Table 8.10.1.1.13.1-3: Performance Requirements
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	TP 1
	TP 2
	TP 1
	TP 2
	TP 1
	TP 2
	
	Fraction of Maximum Throughput (%)
	SNR1 (dB) (Note 3)
	

	1
	R.98 FDD
	R.99 FDD
	OP.1FDD
	OP.1FDD
	EPA5
	EPA5
	4x4 Low
	70
	11.0
	≥2

	Note 1:
The propagation conditions for TP 1 and TP 2 are statistically independent.

Note 2:
Correlation matrix and antenna configuration parameters apply for each of TP 1 and TP 2.

Note 3:
SNR corresponds to 
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 of TP 1 and TP 2 as defined in clause 8.1.1.


8.10.1.1.13.2
Minimum requirements for QCL Type C and 4 Layers Spatial Multiplexing

<SKIP UNCHANGED PART>
Table 8.10.1.1.13.2-3: Performance Requirements
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	TP 1
	TP 2
	TP 1
	TP 2
	TP 1
	TP 2
	
	Fraction of Maximum Throughput (%)
	SNR1 (dB) (Note 3)
	

	1
	R.100 FDD
	R.100 FDD
	OP.1FDD
	OP.1FDD
	EPA5
	EPA5
	4x4 Low
	70
	14.8
	≥2

	Note 1:
The propagation conditions for TP 1 and TP 2 are statistically independent.

Note 2:
Correlation matrix and antenna configuration parameters apply for each of TP 1 and TP 2.

Note 3:
SNR corresponds to 
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 of TP 1 and TP 2 as defined in clause 8.1.1.


<SKIP UNCHANGED PART>
8.10.1.2.13
Performance requirements for DCI format 2D and non Quasi Co-located Antenna Ports

8.10.1.2.13.1
Minimum requirements for QCL Type C and 3 Layers Spatial Multiplexing

<SKIP UNCHANGED PART>
Table 8.10.1.2.13.1-3: Performance Requirements
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	TP 1
	TP 2
	TP 1
	TP 2
	TP 1
	TP 2
	
	Fraction of Maximum Throughput (%)
	SNR1 (dB) (Note 3)
	

	1
	R.98 TDD
	R.99 TDD
	OP.1TDD
	OP.1TDD
	EPA5
	EPA5
	4x4 Low
	70
	11.1
	≥2

	Note 1:
The propagation conditions for TP 1 and TP 2 are statistically independent.

Note 2:
Correlation matrix and antenna configuration parameters apply for each of TP 1 and TP 2.

Note 3:
SNR corresponds to 
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 of TP 1 and TP 2 as defined in clause 8.1.1.


8.10.1.2.13.2
Minimum requirements for QCL Type C and 4 Layers Spatial Multiplexing

<SKIP UNCHANGED PART>
Table 8.10.1.2.13.2-3: Performance Requirements
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	TP 1
	TP 2
	TP 1
	TP 2
	TP 1
	TP 2
	
	Fraction of Maximum Throughput (%)
	SNR1 (dB) (Note 3)
	

	1
	R.100 TDD
	R.100 TDD
	OP.1TDD
	OP.1TDD
	EPA5
	EPA5
	4x4 Low
	70
	15.4
	≥2

	Note 1:
The propagation conditions for TP 1 and TP 2 are statistically independent.

Note 2:
Correlation matrix and antenna configuration parameters apply for each of TP 1 and TP 2.

Note 3:
SNR corresponds to 
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 of TP 1 and TP 2 as defined in clause 8.1.1.


<SKIP UNCHANGED PART>
9.10.2
Minimum requirement (PUSCH 3-1, QCL Type C)
9.10.2.1
FDD

The requirements are specified in Table 9.10.2.1-4, with the additional parameters in Table 9.10.2.1-1, Table 9.10.2.1-2 and Table 9.10.2.1-3. In Table 9.10.2.1-1, transmission point 1 (TP 1) is the serving cell transmitting PDCCH, synchronization signals, PBCH and can transmit PDSCH, and transmission point 2 (TP 2) has different Cell ID and can transmit PDSCH. The downlink physical channel setup for TP 1 is according to Table C.3.2 and for TP 2 according to Table C.3.2.

Table 9.10.2.1-1: Test Parameters
	Parameter
	Unit
	Fixed TP1 case
	Follow CRI case

	
	
	TP 1
	TP 2
	TP 1
	TP 2

	Downlink power allocation
	
[image: image7.wmf]A
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	dB
	0
	0
	0
	0
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	dB
	0 (Note 1)
	0
	0 (Note 1)
	0

	
	(
	dB
	-3
	-3
	-3
	-3
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	dB
	SNR1 (Note 2)
	SNR2 = SNR1 – [9] dB
	SNR1 (Note 2)
	SNR2 = SNR1 – [9] dB

	
[image: image10.wmf]oc
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at antenna port
	dBm/15kHz
	-98

	BWChannel
	MHz
	10

	Cyclic Prefix
	
	Normal

	PDSCH transmission mode
	
	10

	Number of allocated resource block
	
	50

	Cell ID
	
	0
	126
	0
	126

	Number of control OFDM symbols / PDSCH start
	
	2
	2
	2
	2

	Cell-specific reference signals
	
	Antenna ports 0,1

	eMIMO-Type  
	
	Class B  

	CSI reference signals 0
	
	Antenna ports {15,16}
	N/A
	Antenna ports {15,16}
	NA

	CSI-RS 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframes
	5 / 2
	
	5 / 2
	

	CSI reference signal 0 configuration
	
	0
	
	0
	

	CSI reference signals 1
	
	N/A
	Antenna ports {15,16}
	N/A
	Antenna ports {15,16}

	CSI-RS 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframes
	
	5 / 2
	
	5 / 2


	CSI reference signal 1 configuration
	
	
	8
	
	8

	CodeBookSubsetRestriction for CSI-RS 0
	
	001111
	N/A
	001111
	N/A

	CodeBookSubsetRestriction for CSI-RS 1
	
	N/A
	001111
	N/A
	001111

	Zero-power CSI-RS 0 configuration

ICSI-RS / ZeroPower CSI-RS bitmap
	Subframes/bitmap
	2/

0010000000000000
	N/A
	2/

0010000000000000
	N/A

	Zero-power CSI-RS1 configuration

ICSI-RS / ZeroPower CSI-RS bitmap
	Subframes/bitmap
	N/A
	2/

0010000000000000
	N/A
	2/

0010000000000000

	Timing offset relative to TP 1
	us
	N/A
	0
	N/A
	0

	Frequency offset relative to TP 1
	Hz
	N/A
	0
	N/A
	0

	qcl-Operation, ‘PDSCH RE Mapping and Quasi-Co-Location Indicator’
	
	Type B, ‘00’
Table 9.10.2.1-2
	Type C, PQI based on UE reporting
Table 9.10.2.1-3

	Reporting mode
	
	PUSCH 3-1

	Reporting interval 
	ms 
	5

	CRI Delay 
	ms 
	8

	 PMI delay  
	ms 
	8

	Measurement channel
	
	R.97 FDD

	Correlation and antenna configuration
	
	2x2 Low

	Propagation channel
	
	EPA5

	Note 1:
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Note 2:
TP1 SNR based on SNR value derived for exact test metric verification and can be equal to 
[image: image12.wmf],_
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Table 9.10.2.1-2: Configurations of PQI and DL transmission hypothesis for each PQI set (Fixed TP1 case)

	PQI set index
	Parameters in each PQI set
	DL transmission hypothesis for each PQI Set

	
	NZP CSI-RS Index  (For quasi co-location)
	ZP CSI-RS configuration
	TP 1
	TP 2

	PQI set 0
	CSI-RS 0
	ZP CSI-RS 0
	PDSCH
	Blank


Table 9.10.2.1-3: Configurations of PQI and DL transmission hypothesis for each PQI set (Follow CRI case)

	PQI set index
	Parameters in each PQI set
	DL transmission hypothesis for each PQI Set

	
	NZP CSI-RS Index  (For quasi co-location)
	ZP CSI-RS configuration
	TP 1
	TP 2

	PQI set 0
	CSI-RS 0
	ZP CSI-RS 0
	PDSCH
	Blank

	PQI set 1
	CSI-RS 1
	ZP CSI-RS 1
	Blank
	PDSCH

	PQI set 2 
	CSI-RS 0 for CW1
CSI-RS 1 for CW2
	ZP CSI-RS 0 
	PDSCH
	PDSCH 


Table 9.10.2.1-4: Minimum requirement (FDD)

	
	Test 1

	
	1.2

	
	40

	
	60

	UE Category
	≥2


9.10.2.2
TDD

The requirements are specified in Table 9.10.2.2-4, with the additional parameters in Table 9.10.2.2-1, Table 9.10.2.2-2 and Table 9.10.2.2-3. In Table 9.10.2.2-1, transmission point 1 (TP 1) is the serving cell transmitting PDCCH, synchronization signals, PBCH and can transmit PDSCH, and transmission point 2 (TP 2) has different Cell ID and can transmit PDSCH. The downlink physical channel setup for TP 1 is according to Table C.3.2 and for TP 2 according to Table C.3.2.

Table 9.10.2.2-1: Test Parameters

	Parameter
	Unit
	Fixed TP1 case
	Follow CRI case

	
	
	TP 1
	TP 2
	TP 1
	TP 2

	Downlink power allocation
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	dB
	0
	0
	0
	0
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	dB
	0 (Note 1)
	0
	0 (Note 1)
	0

	
	(
	dB
	-3
	-3
	-3
	-3
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	dB
	SNR1 (Note 2)
	SNR2 = SNR1 – [9] dB
	SNR1 (Note 2)
	SNR2 = SNR1 – [9] dB
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at antenna port
	dBm/15kHz
	-98

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	BWChannel
	MHz
	10

	Cyclic Prefix
	
	Normal

	PDSCH transmission mode
	
	10

	Number of allocated resource block
	
	50

	Cell ID
	
	0
	126
	0
	126

	Number of control OFDM symbols / PDSCH start
	
	2
	2
	2
	2

	Cell-specific reference signals
	
	Antenna ports 0,1

	eMIMO-Type  
	
	Class B  

	CSI reference signals 0
	
	Antenna ports {15,16}
	N/A
	Antenna ports {15,16}
	NA

	CSI-RS 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframes
	5 / 4
	
	5 / 4
	

	CSI reference signal 0 configuration
	
	0
	
	0
	

	CSI reference signals 1
	
	N/A
	Antenna ports {15,16}
	N/A
	Antenna ports {15,16}


	CSI-RS 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframes
	
	5 / 4
	
	5 / 4

	CSI reference signal 1 configuration
	
	
	8
	
	8

	CodeBookSubsetRestriction for CSI-RS 0
	
	001111
	N/A
	001111
	N/A

	CodeBookSubsetRestriction for CSI-RS 1
	
	N/A
	001111
	N/A
	001111

	Zero-power CSI-RS 0 configuration

ICSI-RS / ZeroPower CSI-RS bitmap
	Subframes/bitmap
	4/

0010000000000000
	N/A
	4/

0010000000000000
	N/A

	Zero-power CSI-RS1 configuration

ICSI-RS / ZeroPower CSI-RS bitmap
	Subframes/bitmap
	N/A
	4/

0010000000000000
	N/A
	4/

0010000000000000

	Timing offset relative to TP 1
	us
	N/A
	0
	N/A
	0

	Frequency offset relative to TP 1
	Hz
	N/A
	0
	N/A
	0

	qcl-Operation, ‘PDSCH RE Mapping and Quasi-Co-Location Indicator’
	
	Type B, ‘00’
Table 9.10.2.2-2
	Type C, PQI based on UE reporting
Table 9.10.2.2-3

	Reporting mode
	
	PUSCH 3-1

	Reporting interval 
	ms 
	5

	CRI Delay 
	ms 
	8

	 PMI delay  
	ms 
	8

	Measurement channel
	
	R.97 TDD

	Correlation and antenna configuration
	
	2x2 Low

	Propagation channel
	
	EPA5

	Note 1:

[image: image18.wmf]1

=

B

P


Note 2:
TP1 SNR based on SNR value derived for exact test metric verification and can be equal to 
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Table 9.10.2.2-2: Configurations of PQI and DL transmission hypothesis for each PQI set (Fixed TP1 case)

	PQI set index
	Parameters in each PQI set
	DL transmission hypothesis for each PQI Set

	
	NZP CSI-RS Index  (For quasi co-location)
	ZP CSI-RS configuration
	TP 1
	TP 2

	PQI set 0
	CSI-RS 0
	ZP CSI-RS 0
	PDSCH
	Blank


Table 9.10.2.2-3: Configurations of PQI and DL transmission hypothesis for each PQI set (Follow CRI case)

	PQI set index
	Parameters in each PQI set
	DL transmission hypothesis for each PQI Set

	
	NZP CSI-RS Index (For quasi co-location)
	ZP CSI-RS configuration
	TP 1
	TP 2

	PQI set 0
	CSI-RS 0
	ZP CSI-RS 0
	PDSCH
	Blank

	PQI set 1
	CSI-RS 1
	ZP CSI-RS 1
	Blank
	PDSCH

	PQI set 2 
	CSI-RS 0 for CW1
CSI-RS 1 for CW2
	ZP CSI-RS 0 
	PDSCH
	PDSCH 


Table 9.10.2.2-4: Minimum requirement (FDD)

	
	Test 1

	
	1.2

	
	40

	
	60

	UE Category
	≥2


<SKIP UNCHANGED PART>
A.3.1.1
Overview of DL reference measurement channels

<SKIP UNCHANGED PART>
Table A.3.1.1-1G: Overview of DL reference measurement channels (FDD, PDSCH Performance (UE specific RS))
	Duplex
	Table
	Name
	BW
	Mod
	TCR
	RB
	RB
Offset
	UE Categ
	Notes

	Without CSI-RS

	FDD
	Table A.3.3.3.0-1
	R.70 FDD
	10
	QPSK
	0.65
	50
	
	≥ 1
	

	FDD
	Table A.3.3.3.0-1
	R.71 FDD
	10
	16QAM
	0.6
	50
	
	≥ 2
	

	FDD
	Table A.3.3.3.0-2
	R.80 FDD
	10
	QPSK
	1/3
	6
	
	M1, ≥ 0
	

	Two antenna ports (CSI-RS)

	FDD
	Table A.3.3.3.1-1
	R.51 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.3.3.1-1
	R.51-1 FDD
	10
	16QAM
	0.54
	50
	
	≥ 2
	

	FDD
	Table A.3.3.3.1-1
	R.51-2 FDD
	5
	16QAM
	0.54
	25
	
	≥ 2
	

	FDD
	Table A.3.3.3.1-1
	R.51-3 FDD
	15
	16QAM
	0.54
	75
	
	≥ 2
	

	FDD
	Table A.3.3.3.1-1
	R.51-4 FDD
	20
	16QAM
	0.54
	100
	
	≥ 2
	

	FDD
	Table A.3.3.3.1-1
	R.76 FDD
	10
	QPSK
	
	50
	
	≥ 2
	

	FDD
	Table A.3.3.3.1-3
	R.76-1 FDD
	5
	QPSK
	
	25
	
	≥ 2
	

	FDD
	Table A.3.3.3.1-3
	R.76-2 FDD
	15
	QPSK
	
	75
	
	≥ 2
	

	FDD
	Table A.3.3.3.1-3
	R.76-3 FDD
	20
	QPSK
	
	100
	
	≥ 2
	

	FDD
	Table A.3.3.3.1-3
	R.76-4 FDD
	5
	QPSK
	
	25
	
	≥ 2
	

	FDD
	Table A.3.3.3.1-3
	R.76-5 FDD
	10
	QPSK
	
	50
	
	≥ 2
	

	FDD
	Table A.3.3.3.1-3
	R.76-6 FDD
	15
	QPSK
	
	75
	
	≥ 2
	

	FDD
	Table A.3.3.3.1-3
	R.76-7 FDD
	20
	QPSK
	
	100
	
	≥ 2
	

	FDD
	Table A.3.3.3.1-1
	R.86 FDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	FDD
	Table A.3.3.3.1-1
	R.86A FDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	FDD
	Table A.3.3.3.1-1
	[R.X2 FDD]
	10
	QPSK
	2/3
	24
	
	≥ 1
	

	Two antenna ports (CSI-RS, non Quasi Co-located)

	FDD
	Table A.3.3.3.1-2
	R.52 FDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.3.3.1-2
	R.52-1 FDD
	10
	16QAM
	0.54
	50
	
	≥ 2
	

	FDD
	Table A.3.3.3.1-2
	R.53 FDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.3.3.1-2
	R.54 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.3.3.1-2
	R.97 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	Four antenna ports (CSI-RS)

	FDD
	Table A.3.3.3.2-1
	R.43 FDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	FDD
	Table A.3.3.3.2-1
	R.50 FDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.3.3.2-2
	R.50A-1 FDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.3.3.2-2
	R.44 FDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	FDD
	Table A.3.3.3.2-2
	R.45 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.3.3.2-2
	R.45-1 FDD
	10
	16QAM
	1/2
	39
	
	≥ 1
	

	FDD
	Table A.3.3.3.2-1
	R.45A-1 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.3.3.2-2
	R.45A-2 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.3.3.2-1
	R.48 FDD
	10
	QPSK
	
	50
	
	≥ 1
	

	FDD
	Table A.3.3.3.2-2
	R.60 FDD
	10
	QPSK
	1/2
	50
	
	≥ 1
	

	FDD
	Table A.3.3.3.2-3
	R.64 FDD
	10
	QPSK
	1/3
	6
	
	0
	

	FDD
	Table A.3.3.3.2-1
	R.66 FDD
	10
	256QAM
	0.77
	50
	
	11-15
	

	FDD
	Table A.3.3.3.2-4
	R.69 FDD
	10
	QPSK
	0.74-0.8
	50
	
	≥ 1
	

	FDD
	Table A.3.3.3.2-1
	R.75 FDD
	10
	16QAM
	0.57
	50
	
	≥ 5
	

	FDD
	Table A.3.3.3.2-1
	R.cc FDD
	10
	16QAM
	0.64
	50
	
	≥ 2
	

	Four antenna ports (CSI-RS, non Quasi Co-located)

	FDD
	Table A.3.3.3.2-5
	R.98 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.3.3.2-5
	R.99 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.3.3.2-6
	R.100 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	Eight antenna ports (CSI-RS)

	FDD
	Table A.3.3.3.2A-1
	R.50A-2 FDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.3.3.2A-1
	R.50A-3 FDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	

	Twelve antenna ports (CSI-RS)

	FDD
	Table A.3.3.3.3-1
	R.77 FDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	

	Sixteen antenna ports (CSI-RS)

	FDD
	Table A.3.3.3.4-1
	R.78 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	Twenty-four antenna ports (CSI-RS)

	FDD
	Table A.3.3.3.5-1
	R.88 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.3.3.5-1
	R.88A FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	Thirty-two antenna ports (CSI-RS)

	FDD
	Table A.3.3.3.6-1
	R.89 FDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	


<SKIP UNCHANGED PART>
Table A.3.1.1-1K: Overview of DL reference measurement channels (TDD, PDSCH Performance (UE specific RS))
	Duplex
	Table
	Name
	BW
	Mod
	TCR
	RB
	RB
Offset
	UE Categ
	Notes

	Two antenna ports (CSI-RS)

	TDD
	Table A.3.4.3.3-1
	R.51 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.3-1
	R.51-1 TDD
	10
	16QAM
	0.57
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.3-1
	R.51-2 TDD
	5
	16QAM
	0.57
	25
	
	≥ 2
	

	TDD
	Table A.3.4.3.3-1
	R.51-3 TDD
	15
	16QAM
	0.57
	75
	
	≥ 2
	

	TDD
	Table A.3.4.3.3-1
	R.51-4 TDD
	20
	16QAM
	0.57
	100
	
	≥ 2
	

	TDD
	Table A.3.4.3.3-1
	R.76 FDD
	10
	QPSK
	
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.3-3
	R.76-1 FDD
	5
	QPSK
	
	25
	
	≥ 2
	

	TDD
	Table A.3.4.3.3-3
	R.76-2 FDD
	15
	QPSK
	
	75
	
	≥ 2
	

	TDD
	Table A.3.4.3.3-3
	R.76-3 FDD
	20
	QPSK
	
	100
	
	≥ 2
	

	TDD
	Table A.3.4.3.3-3
	R.76-4 FDD
	5
	QPSK
	
	25
	
	≥ 2
	

	TDD
	Table A.3.4.3.3-3
	R.76-5 FDD
	10
	QPSK
	
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.3-3
	R.76-6 FDD
	15
	QPSK
	
	75
	
	≥ 2
	

	TDD
	Table A.3.4.3.3-3
	R.76-7 FDD
	20
	QPSK
	
	100
	
	≥ 2
	

	TDD
	Table A.3.4.3.1-2
	R.76A TDD
	10
	QPSK
	1/3
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.1-2
	[R.X2 TDD]
	10
	QPSK
	2/3
	24
	
	≥ 1
	

	Two antenna ports (CSI-RS, non Quasi Co-located)

	TDD
	Table A.3.4.3.3-2
	R.52 TDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.3-2
	R.52-1 TDD
	10
	16QAM
	0.57
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.3-2
	R.53 TDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.3-2
	R.54 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.3-2
	R.97 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	Four antenna ports (CSI-RS)

	TDD
	Table A.3.4.3.4-1
	R.44 TDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.4-5
	R.44A-1 TDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.4-1
	R.48 TDD
	10
	QPSK
	
	50
	
	≥ 1
	

	TDD
	Table A.3.4.3.4-2
	R.60 TDD
	10
	QPSK
	1/2
	50
	
	≥ 1
	

	TDD
	Table A.3.4.3.4-2
	R.61 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.4-2
	R.61-1 TDD
	10
	16QAM
	1/2
	39
	
	≥ 1
	

	TDD
	Table A.3.4.3.4-1
	R.61A TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.4-3
	R.64 TDD
	10
	QPSK
	1/3
	6
	
	0
	

	TDD
	Table A.3.4.3.4-1
	R.66 TDD
	20
	256QAM
	
	100
	
	11-15
	

	TDD
	Table A.3.4.3.4-4
	R.69 TDD
	10
	QPSK
	0.61-0.8
	50
	
	≥ 1
	

	TDD
	Table A.3.4.3.4-1
	R.75 TDD
	10
	16QAM
	0.57
	50
	
	≥ 5
	

	TDD
	Table A.3.4.3.4-1
	R.cc TDD
	10
	16QAM
	
	50
	
	≥ 2
	

	Four antenna ports (CSI-RS, non Quasi Co-located))

	TDD
	Table A.3.4.3.4-6
	R.98 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.4-6
	R.99 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.4-7
	R.100 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	Eight antenna ports (CSI-RS)

	TDD
	Table A.3.4.3.5-1
	R.50 TDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	TDD
	Table A.3.4.3.5-2
	R.45 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.5-2
	R.45-1 TDD
	10
	16QAM
	1/2
	39
	
	≥ 1
	

	TDD
	Table A.3.4.3.5-2
	R.45A TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.5-2
	R.45-2 TDD
	10
	64QAM
	
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.5-3
	R.44A-2 TDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.5-3
	R.44A-3 TDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	

	Twelve antenna ports (CSI-RS)

	TDD
	Table A.3.4.3.6-1
	R.77 TDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	

	Sixteen antenna ports (CSI-RS)

	TDD
	Table A.3.4.3.7-1
	R.78 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	Twenty-four antenna ports (CSI-RS)

	TDD
	Table A.3.4.3.8-1
	R.88 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.8-1
	R.88A TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	Thirty-two antenna ports (CSI-RS)

	TDD
	Table A.3.4.3.9-1
	R.89 TDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	


<SKIP UNCHANGED PART>
A.3.3.3.1
Two antenna port (CSI-RS)
The reference measurement channels in Table A.3.3.3.1-1 apply for verifying demodulation performance for UE-specific reference symbols with two cell-specific antenna ports and two CSI-RS antenna ports.
<SKIP UNCHANGED PART>
Table A.3.3.3.1-2: Fixed Reference Channel for CDM-multiplexed DM RS with two CSI-RS antenna ports with ZP CSI-RS and NZP CSI-RS

	Parameter
	Unit
	Value

	Reference channel
	
	R.52 FDD
	R.52-1 FDD
	R.53 FDD 
	R.54 FDD
	R.97 FDD

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10

	Allocated resource blocks
	
	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

	Modulation
	
	64QAM
	16QAM
	64QAM
	16QAM
	16QAM

	Target Coding Rate
	
	1/2
	0.54
	1/2
	1/2
	1/2

	Information Bit Payload 
	
	
	
	
	
	

	  For Sub-Frames 1,3,4,6,8,9
	Bits
	18336
	12960
	18336
	11448
	11448

	  For Sub-Frames 2,7
	Bits
	16416
	12960
	16416
	11448
	11448

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

	  For Sub-Frame 0
	Bits
	14688
	10680
	14688
	9528
	9528

	Number of Code Blocks (Note 4)
	
	
	
	
	
	

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

	  For Sub-Frames 2, 7
	Code blocks
	3
	3
	3
	2
	2

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

	  For Sub-Frame 0
	Bits
	3
	2
	3
	2
	2

	Binary Channel Bits
	
	
	
	
	
	

	  For Sub-Frames 1,3,4,6,8,9
	Bits
	36000
	24000
	36000
	24000
	24000

	  For Sub-Frames 2,7
	
	34200
	22800
	33600
	22800
	22400

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

	  For Sub-Frame 0
	Bits
	29520
	19680
	29520
	19680
	19680

	Max. Throughput averaged over 1 frame 
	Mbps
	15.7536
	11.436
	15.7536
	10.1112
	10.1112

	Note 1:
2 symbols allocated to PDCCH.
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).


<SKIP UNCHANGED PART>
A.3.3.3.2
Four antenna ports (CSI-RS)
<SKIP UNCHANGED PART>
The reference measurement channels in Table A.3.3.3.2-5 apply with two CRS antenna ports and four CSI-RS antenna ports.

Table A.3.3.3.2-5: Fixed Reference Channel for CDM-multiplexed DM RS with four CSI-RS antenna ports with ZP CSI-RS and NZP CSI-RS

	Parameter
	Unit
	Value
	

	Reference channel
	
	R.98 FDD
	R.99 FDD

	Channel bandwidth
	MHz
	10
	10

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

	Allocated subframes per Radio Frame
	
	9
	9

	Modulation
	
	16QAM
	16QAM

	Target Coding Rate
	
	1/2
	1/2

	Information Bit Payload 
	
	
	

	  For Sub-Frames 1,3,4,6,8,9
	Bits
	22920
	11448

	  For Sub-Frames 2,7
	Bits
	22920
	11448

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

	  For Sub-Frame 0
	Bits
	19080
	9528

	Number of Code Blocks (Note 4)
	
	
	

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

	  For Sub-Frames 2, 7
	Code blocks
	4
	2

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

	  For Sub-Frame 0
	Bits
	4
	2

	Binary Channel Bits
	
	
	

	  For Sub-Frames 1,3,4,6,8,9
	Bits
	43200
	21600

	  For Sub-Frames 2,7
	
	38400
	19200

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

	  For Sub-Frame 0
	Bits
	35424
	17712

	Max. Throughput averaged over 1 frame 
	Mbps
	20.244
	10.1112

	Note 1:
2 symbols allocated to PDCCH.
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).


The reference measurement channels in Table A.3.3.3.2-6 apply with four CRS antenna ports and four CSI-RS antenna ports.

Table A.3.3.3.2-6: Fixed Reference Channel for CDM-multiplexed DM RS with four CSI-RS antenna ports with ZP CSI-RS and NZP CSI-RS

	Parameter
	Unit
	Value

	Reference channel
	
	R.100 FDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	50 (Note 3)

	Allocated subframes per Radio Frame
	
	9

	Modulation
	
	16QAM

	Target Coding Rate
	
	1/2

	Information Bit Payload 
	
	

	  For Sub-Frames 1,3,4,6,8,9
	Bits
	22920

	  For Sub-Frames 2,7
	Bits
	22920

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	19080

	Number of Code Blocks (Note 4)
	
	

	  For Sub-Frames 1,3,4,6,8,9
	Code blocks
	4

	  For Sub-Frames 2, 7
	Code blocks
	4

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	4

	Binary Channel Bits
	
	

	  For Sub-Frames 1,3,4,6,8,9
	Bits
	41600

	  For Sub-Frames 2,7
	
	36800

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	34112

	Max. Throughput averaged over 1 frame 
	Mbps
	20.244

	Note 1:
2 symbols allocated to PDCCH.
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).


<SKIP UNCHANGED PART>
A.3.4.3.3
Two antenna ports (CSI-RS)

The reference measurement channels in Table A.3.4.3.3-1 apply for verifying demodulation performance for CDM-multiplexed UE specific reference symbols with two cell-specific antenna ports and two CSI-RS antenna ports.

<SKIP UNCHANGED PART>
The reference measurement channels in Table A3.4.3.3-2 apply for verifying demudlation performance for UE-specific reference symbols with two cell specific antenna ports and two CSI-RS antenna ports with ZP CSI-RS and NZP CSI-RS in same subframe.

Table A.3.4.3.3-2: Fixed Reference Channel for CDM-multiplexed DM RS with two CSI-RS antenna ports with ZP CSI-RS and NZP CSI-RS

	Parameter
	Unit
	Value

	Reference channel
	
	R.52 TDD
	R.52-1 TDD
	R.53 TDD
	R.54 TDD
	R.76A TDD
	R.97 TDD

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10
	10

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

	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

	Modulation
	
	64QAM
	16QAM
	64QAM
	16QAM
	QPSK
	16QAM

	Target Coding Rate
	
	1/2
	0.57
	1/2
	1/2
	1/3
	1/2

	Information Bit Payload 
	
	
	
	
	
	
	

	  For Sub-Frame 4,9
	Bits
	16416
	12960
	16416
	11448
	3624
	11448

	  For Sub-Frames 1,6
	Bits
	11832
	9144
	11832
	7736
	2664
	6712

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

	  For Sub-Frame 0
	Bits
	14688
	10680
	14688
	9528
	2984
	9528

	Number of Code Blocks 
(Note 4)
	
	
	
	
	
	
	

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

	  For Sub-Frames 1,6
	Code blocks
	2
	2
	2
	2
	1
	2

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

	  For Sub-Frame 0
	Code blocks
	3
	2
	3
	2
	1
	2

	Binary Channel Bits 
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	34200
	22800
	33600
	22800
	11200
	22400

	  For Sub-Frames 1,6
	
	23616
	15744
	23616
	15744
	7544
	15744

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

	  For Sub-Frame 0
	Bits
	29520
	19680
	29520
	19680
	9512
	19680

	Max. Throughput averaged over 1 frame 
	Mbps
	7.1184
	5.4888
	7.1184
	4.7896
	1.5560
	4.5848

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

	Note 1:
2 symbols allocated to PDCCH.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
as per Table 4.2-2 in TS 36.211 [4].

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

Note 5: 
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.


<SKIP UNCHANGED PART>
A.3.4.3.4
Four antenna ports (CSI-RS)

<SKIP UNCHANGED PART>
The reference measurement channels in Table A.3.4.3.4-6 apply with two CRS antenna ports and four CSI-RS antenna ports.

Table A.3.4.3.4-6: Fixed Reference Channel for CDM-multiplexed DM RS with four CSI-RS antenna ports with ZP CSI-RS and NZP CSI-RS

	Parameter
	Unit
	Value

	Reference channel
	
	R.98 TDD
	R.99 TDD

	Channel bandwidth
	MHz
	10
	10

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

	Uplink-Downlink Configuration (Note 3)
	
	1
	1

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

	Modulation
	
	16QAM
	16QAM

	Target Coding Rate
	
	1/2
	1/2

	Information Bit Payload 
	
	
	

	  For Sub-Frame 4,9
	Bits
	22920
	11448

	  For Sub-Frames 1,6
	Bits
	14112
	6712

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

	  For Sub-Frame 0
	Bits
	19080
	9528

	Number of Code Blocks 
(Note 4)
	
	
	

	  For Sub-Frames 4,9
	Code blocks
	4
	2

	  For Sub-Frames 1,6
	Code blocks
	3
	2

	  For Sub-Frame 5
	
	n/a
	n/a

	  For Sub-Frame 0
	Code blocks
	4
	2

	Binary Channel Bits 
	
	
	

	  For Sub-Frames 4,9
	
	38400
	19200

	  For Sub-Frames 1,6
	
	27552
	13776

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

	  For Sub-Frame 0
	Bits
	35424
	17712

	Max. Throughput averaged over 1 frame 
	Mbps
	9.3144
	4.5848

	UE Category
	
	≥ 2
	≥ 2

	Note 1:
2 symbols allocated to PDCCH.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
as per Table 4.2-2 in TS 36.211 [4].

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

Note 5: 
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.


The reference measurement channels in Table A.3.4.3.4-7 apply with four CRS antenna ports and four CSI-RS antenna ports.

Table A.3.4.3.4-7: Fixed Reference Channel for CDM-multiplexed DM RS with four CSI-RS antenna ports with ZP CSI-RS and NZP CSI-RS

	Parameter
	Unit
	Value

	Reference channel
	
	R.100 TDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks 
	
	50 (Note 5)

	Uplink-Downlink Configuration (Note 3)
	
	1

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

	Modulation
	
	16QAM

	Target Coding Rate
	
	1/2

	Information Bit Payload 
	
	

	  For Sub-Frame 4,9
	Bits
	22920

	  For Sub-Frames 1,6
	Bits
	14112

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	19080

	Number of Code Blocks 
(Note 4)
	
	

	  For Sub-Frames 4,9
	Code blocks
	4

	  For Sub-Frames 1,6
	Code blocks
	3

	  For Sub-Frame 5
	
	n/a

	  For Sub-Frame 0
	Code blocks
	4

	Binary Channel Bits 
	
	

	  For Sub-Frames 4,9
	
	36800

	  For Sub-Frames 1,6
	
	26240

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	34112

	Max. Throughput averaged over 1 frame 
	Mbps
	9.3144

	UE Category
	
	≥ 2

	Note 1:
2 symbols allocated to PDCCH.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].

Note 3:
as per Table 4.2-2 in TS 36.211 [4].

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

Note 5: 
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.


END OF CHANGE
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