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<Start of change 1>
8.2.1.9
HST-SFN performance

8.2.1.9.1
Minimum Requirement

The requirements are specified in Table 8.2.1.9.1-2, with the addition of the parameters in Table 8.2.1.9.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of this test is to verify UE performance in the HST-SFN scenario defined in B.3A when highSpeedEnhancedDemodulationFlag [7] is recieved.

Table 8.2.1.9.1-1: Test Parameters for UE performance in HST-SFN scenario (FRC)
	Parameter
	Unit
	Test 1

	Downlink power allocation
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Table 8.2.1.9.1-2: Minimum performance UE in HST-SFN scenario (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.87 FDD
	OP.1 FDD
	HST-SFN
	2x2
	70
	13.3
	≥1

	NOTE 1: The reuquirment defined is based on the normarliazed channel model.


<End of change 1>
<Start of change 2>
8.2.2.9
HST-SFN performance

8.2.2.9.1
Minimum Requirement

The requirements are specified in Table 8.2.2.9.1-2, with the addition of the parameters in Table 8.2.2.9.1-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of this test is to verify UE performance in the HST-SFN scenario defined in B.3A when highSpeedEnhancedDemodulationFlag [7] is recieved.

Table 8.2.2.9.1-1: Test Parameters for UE performance in HST-SFN scenario (FRC)

	Parameter
	Unit
	Test 1

	Downlink power allocation
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	ACK/NACK feedback mode
	
	Multiplexing

	PDSCH transmission mode
	
	3

	NOTE 1:
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Table 8.2.2.9.1-2: Minimum performance UE in HST-SFN scenario (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.87 TDD
	OP.1 TDD
	HST-SFN
	2x2
	70
	13.2
	≥1

	NOTE 1:
Test case applicability is defined in 8.1.2.1.
NOTE 2:
The reuquirment defined is based on the normarliazed channel model.


<End of change 2>
<Start of change 3>
A.3.1.1
Overview of DL reference measurement channels
<Unchanged sections omitted>
Table A.3.1.1-1F: Overview of DL reference measurement channels (FDD, PDSCH Performance, Multi-antenna transmission (CRS)) 

	Duplex
	Table
	Name
	BW
	Mod
	TCR
	RB
	RB
Offset
	UE Categ
	Notes

	Two antenna ports

	FDD
	Table A.3.3.2.1-1
	R.10 FDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	 

	FDD
	Table A.3.3.2.1-1
	R.11 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	 

	FDD
	Table A.3.3.2.1-1
	R.11-1 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	 

	FDD
	Table A.3.3.2.1-1
	R.11-2 FDD
	5
	16QAM
	1/2
	25
	
	≥ 1
	 

	FDD
	Table A.3.3.2.1-1
	R.11-3 FDD
	10
	16QAM
	1/2
	40
	
	≥ 1
	 

	FDD
	Table A.3.3.2.1-1
	R.11-4 FDD
	10
	QPSK
	1/2
	50
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-1
	R.30 FDD
	20
	16QAM
	1/2
	100
	
	≥ 2
	 

	FDD
	Table A.3.3.2.1-1
	R.30-1 FDD
	15
	16QAM
	1/2
	75
	
	≥ 2
	

	FDD
	Table A.3.3.2.1-1
	R.35 FDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	 

	FDD
	Table A.3.3.2.1-1
	R.35-1 FDD
	20
	64QAM
	0.39
	100
	
	4
	

	FDD
	Table A.3.3.2.1-1
	R.35-2 FDD
	15
	64QAM
	0.39
	75
	
	≥ 2
	

	FDD
	Table A.3.3.2.1-1
	R.35-3 FDD
	10
	64QAM
	0.39
	50
	
	≥ 2
	

	FDD
	Table A.3.3.2.1-2
	R.35-4 FDD
	10
	64QAM
	0.47
	50
	
	≥ 2
	 

	FDD
	Table A.3.3.2.1-2
	R.46 FDD
	10
	QPSK
	
	50
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-2
	R.47 FDD
	10
	16QAM
	
	50
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-2
	R.11-5 FDD
	1.4
	16QAM
	1/2
	6
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-2
	R.11-6 FDD
	3
	16QAM
	1/2
	15
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-2
	R.11-7 FDD
	15
	16QAM
	1/2
	75
	
	≥ 2
	

	FDD
	Table A.3.3.2.1-2
	R.11-8 FDD
	10
	QPSK
	3/5
	50
	
	≥ 2
	

	FDD
	Table A.3.3.2.1-2
	R.11-9 FDD
	10
	QPSK
	0.58
	50
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-2
	R.11-10 FDD
	10
	QPSK
	0.67
	50
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-2
	R.10-2 FDD
	5
	QPSK
	1/3
	25
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-2
	R.10-3 FDD
	10
	16QAM
	0.58
	50
	
	≥ 2
	

	FDD
	Table A.3.3.2.1-2
	R.65 FDD
	10
	256QAM
	0.55
	50
	
	11-15
	

	FDD
	Table A.3.3.2.1-3
	R.62 FDD
	10
	16QAM
	1/2
	3
	
	0
	

	FDD
	Table A.3.3.2.1-3
	R.63 FDD
	10
	64QAM
	1/2
	1
	
	0
	

	FDD
	Table A.3.3.2.1-4
	R.79 FDD
	10
	16QAM
	1/2
	3
	
	M1, ≥ 0
	

	FDD
	Table A.3.3.2.1-5
	R.81 FDD
	10
	QPSK
	1/10
	6
	
	M1, ≥ 0
	

	FDD
	Table A.3.3.2.1-6
	R.84 FDD
	10
	16QAM
	1/2
	39
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-6
	R.aa FDD
	10
	QPSK
	0.6-0.65
	50
	
	 ≥ 1
	

	FDD
	Table A.3.3.2.1-6
	R.bb FDD
	10
	16QAM
	0.3-0.32
	50
	
	 ≥ 2
	

	FDD
	Table A.3.3.2.1-6
	R.87 FDD
	10
	64QAM
	0.39
	50
	
	≥1
	

	Four antenna ports

	FDD
	Table A.3.3.2.2-1
	R.12 FDD
	1.4
	QPSK
	1/3
	6
	
	≥ 1
	 

	FDD
	Table A.3.3.2.2-1
	R.13 FDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	 

	FDD
	Table A.3.3.2.2-1
	R.14 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	 

	FDD
	Table A.3.3.2.2-1
	R.14-1 FDD
	10
	16QAM
	1/2
	6
	
	≥ 1
	 

	FDD
	Table A.3.3.2.2-1
	R.14-2 FDD
	10
	16QAM
	1/2
	3
	
	≥ 1
	 

	FDD
	Table A.3.3.2.2-1
	R.14-3 FDD
	20
	16QAM
	1/2
	100
	
	≥ 2
	

	FDD
	Table A.3.3.2.2-1
	R.36 FDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	 

	FDD
	Table A.3.3.2.2-1
	R.14-4 FDD
	1.4
	16QAM
	1/2
	6
	
	≥ 1
	 

	FDD
	Table A.3.3.2.2-1
	R.14-5 FDD
	3
	16QAM
	1/2
	15
	
	≥ 1
	 

	FDD
	Table A.3.3.2.2-1
	R.14-6 FDD
	5
	16QAM
	1/2
	25
	
	≥ 1
	 

	FDD
	Table A.3.3.2.2-1
	R.14-7 FDD
	15
	16QAM
	1/2
	75
	
	≥ 2
	

	FDD
	Table A.3.3.2.2-2
	R.72 FDD
	10
	256QAM
	0.62
	50
	
	≥ 11
	

	FDD
	Table A.3.3.2.2-2
	R.73 FDD
	10
	64QAM
	0.43
	50
	
	≥ 5
	

	FDD
	Table A.3.3.2.2-2
	R.74 FDD
	10
	16QAM
	1/2
	50
	
	≥ 5
	

	FDD
	Table A.3.3.2.2-2
	R.85 FDD
	10
	64QAM
	1/2
	24
	
	≥ 1
	


<Unchanged sections omitted>
Table A.3.1.1-1I: Overview of DL reference measurement channels (TDD, PDSCH Performance, Multi-antenna transmission (CRS)) 

	Duplex
	Table
	Name
	BW
	Mod
	TCR
	RB
	RB
Offset
	UE Categ
	Notes

	Two antenna ports

	TDD
	Table A.3.4.2.1-1
	R.10 TDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	 

	TDD
	Table A.3.4.2.1-1
	R.11 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	 

	TDD
	Table A.3.4.2.1-1
	R.11-1 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	 

	TDD
	Table A.3.4.2.1-1
	R.11-2 TDD
	5
	16QAM
	1/2
	25
	
	≥ 1
	 

	TDD
	Table A.3.4.2.1-1
	R.11-3 TDD
	10
	16QAM
	1/2
	40
	
	≥ 1
	 

	TDD
	Table A.3.4.2.1-1
	R.11-4 TDD
	10
	QPSK
	1/2
	50
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-1
	R.30 TDD
	20
	16QAM
	1/2
	100
	
	≥ 2
	 

	TDD
	Table A.3.4.2.1-1
	R.30-1 TDD
	20
	16QAM
	1/2
	100
	
	≥ 2
	 

	TDD
	Table A.3.4.2.1-1
	R.30-2 TDD
	20
	16QAM
	1/2
	100
	
	3
	

	TDD
	Table A.3.4.2.1-1
	R.35 TDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	 

	TDD
	Table A.3.4.2.1-1
	R.35-1 TDD
	20
	64QAM
	0.39
	100
	
	4
	

	TDD
	Table A.3.4.2.1-2
	R.35-2 TDD
	10
	64QAM
	0.47
	50
	
	≥ 2
	 

	TDD
	Table A.3.4.2.1-2
	R.46 TDD
	10
	QPSK
	
	50
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.47 TDD
	10
	16QAM
	
	50
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.11-5 TDD
	1.4
	16QAM
	1/2
	6
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.11-6 TDD
	3
	16QAM
	1/2
	15
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.11-7 TDD
	5
	16QAM
	1/2
	25
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.11-8 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.2.1-2
	R.11-9 TDD
	15
	16QAM
	1/2
	75
	
	≥ 2
	

	TDD
	Table A.3.4.2.1-2
	R.11-10 TDD
	10
	QPSK
	3/5
	50
	
	≥ 2
	

	TDD
	Table A.3.4.2.1-2
	R.11-11 TDD
	10
	QPSK
	0.48-0.58
	50
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.11-12 TDD
	10
	QPSK
	0.54-0.66
	50
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.10-3 TDD
	10
	16QAM
	0.57-0.58
	50
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-3
	R.62 TDD
	10
	16QAM
	1/2
	3
	
	0
	

	TDD
	Table A.3.4.2.1-3
	R.63 TDD
	10
	64QAM
	1/2
	1
	
	0
	

	TDD
	Table A.3.4.2.1-4
	R.65 TDD
	20
	256QAM
	0.6
	100
	
	11-15
	

	TDD
	Table A.3.4.2.1-5
	R.67 TDD
	10
	16QAM
	0.4
	50
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-6
	R.79 TDD
	10
	16QAM
	1/2
	3
	
	 M1, ≥ 0
	

	TDD
	Table A.3.4.2.1-7
	R.81 TDD
	10
	QPSK
	1/10
	6
	
	M1, ≥ 0
	

	TDD
	Table A.3.4.2.1-4
	R.84 TDD
	10
	16QAM
	1/2
	39
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-8
	R.aa TDD
	10
	QPSK
	0.54-0.64
	50
	
	 ≥ 1
	

	TDD
	Table A.3.4.2.1-8
	R.bb TDD
	10
	16QAM
	0.27-0.32
	50
	
	 ≥ 2
	

	FDD
	Table A.3.4.2.1-8
	R.87 FDD
	10
	64QAM
	0.39
	50
	
	≥1
	

	Four antenna ports

	TDD
	Table A.3.4.2.2-1
	R.12 TDD
	1.4
	QPSK
	1/3
	6
	
	≥ 1
	 

	TDD
	Table A.3.4.2.2-1
	R.13 TDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	 

	TDD
	Table A.3.4.2.2-1
	R.14 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	 

	TDD
	Table A.3.4.2.2-1
	R.14-1 TDD
	10
	16QAM
	1/2
	6
	
	≥ 1
	 

	TDD
	Table A.3.4.2.2-1
	R.14-2 TDD
	10
	16QAM
	1/2
	3
	
	≥ 1
	 

	TDD
	Table A.3.4.2.2-1
	R.43 TDD
	20
	16QAM
	1/2
	100
	
	≥2
	 

	TDD
	Table A.3.4.2.2-1
	R.36 TDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	 

	TDD
	Table A.3.4.2.2-1
	R.43-1 TDD
	1.4
	16QAM
	1/2
	6
	
	≥ 1
	

	TDD
	Table A.3.4.2.2-1
	R.43-2 TDD
	3
	16QAM
	1/2
	15
	
	≥ 1
	

	TDD
	Table A.3.4.2.2-1
	R.43-3 TDD
	5
	16QAM
	1/2
	25
	
	≥ 1
	

	TDD
	Table A.3.4.2.2-1
	R.43-4 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.2.2-1
	R.43-5 TDD
	15
	16QAM
	1/2
	75
	
	≥ 2
	

	TDD
	Table A.3.4.2.2-2
	R.72 TDD
	10
	256QAM
	0.62
	50
	
	≥ 11
	

	TDD
	Table A.3.4.2.2-2
	R.73 TDD
	10
	64QAM
	0.44
	50
	
	≥ 5
	

	TDD
	Table A.3.4.2.2-2
	R.74 TDD
	10
	16QAM
	1/2
	50
	
	≥ 5
	

	TDD
	Table A.3.4.2.2-2
	R.85 TDD
	10
	64QAM
	1/2
	24
	
	≥ 1
	


<End of change 3>
<Start of change 4>
A.3.3.2
Multi-antenna transmission (Common Reference Symbols)

A.3.3.2.1
Two antenna ports

<Unchanged sections omitted>
Table A.3.3.2.1-6: Fixed Reference Channel two antenna ports
	Parameter
	Unit
	Values

	Reference channel
	
	R.87 FDD
	R.84 FDD
	R.aa FDD
	R.bb FDD

	Channel bandwidth
	MHz
	10
	10
	10
	10

	Allocated resource blocks (Note 4)
	
	50
	39
	50
	50

	Allocated number of PDCCH symbols
	
	2
	2
	2
	2

	Allocated subframes per Radio subframes 
	
	8
	9
	9
	9

	Modulation
	
	64QAM
	16QAM
	QPSK
	16QAM

	Target Coding Rate
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	0.39
	1/2
	0.6
	0.3

	  For Sub-Frames 5
	
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 0
	
	N/A
	N/A
	0.65
	0.32

	Information Bit Payload (Note 4)
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	15264
	9912
	7992
	7992

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

	For Sub-Frames 0
	
	N/A
	9912
	7992
	7992

	Number of Code Blocks(Notes 3 and 4)
	
	
	
	
	

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

	For Sub-Frames 5
	
	N/A
	N/A
	N/A
	N/A

	For Sub-Frames 0
	
	N/A
	2
	2
	2

	Binary Channel Bits  (Note 4)
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9 
	Bits
	39600
	20592
	13200
	26400

	  For Sub-Frames 5
	
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 0
	
	N/A
	20592
	12384
	24768

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	12.211
	8.9208
	7.1928
	7.1928

	UE Category
	
	≥ 1
	1bis
	≥ 1
	≥ 2

	UE DL Category
	
	≥6
	N/A
	≥6
	≥6

	Note 1:
Void

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:
For R.84 FDD, 39 RBs are allocated on RB 0-20 and 30-47.


<End of change 4>
<Start of change 5>
A.3.4.2
Multi-antenna transmission (Common Reference Signals)

A.3.4.2.1
Two antenna ports

<Unchanged sections omitted>
Table A.3.4.2.1-8: Fixed Reference Channel two antenna ports
	Parameter
	Unit
	Values

	Reference channel
	
	R.87 TDD
	R.aa TDD
	R.bb TDD

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks (Note 4)
	
	50
	50
	50

	Uplink-Downlink Configuration (Note 2)
	
	1
	1
	1

	Allocated number of PDCCH symbols
	
	2
	2
	2

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

	Modulation
	
	64QAM
	QPSK
	16QAM

	Target Coding Rate
	
	
	
	

	  For Sub-Frames 4,9
	
	0.39
	0.61
	0.3

	  For Sub-Frames 1,6
	
	0.36
	0.54
	0.27

	For Sub-Frames 0
	
	N/A
	0.64
	0.32

	For Sub-Frames 5
	
	N/A
	N/A
	N/A

	Information Bit Payload (Note 4)
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	15264
	7992
	7992

	For Sub-Frames 1,6
	Bits
	11448
	5736
	5736

	For Sub-Frames 0
	Bits
	N/A
	7992
	7992

	For Sub-Frames 5
	
	N/A
	N/A
	N/A

	Number of Code Blocks(Notes 3 and 4)
	
	
	
	

	  For Sub-Frames 4,9
	
	3
	2
	2

	For Sub-Frames 1,6
	
	2
	2
	2

	For Sub-Frames 0
	
	N/A
	2
	2

	For Sub-Frames 5
	
	N/A
	N/A
	N/A

	Binary Channel Bits  (Note 4)
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	39600
	13200
	26400

	For Sub-Frames 1,6
	
	31968
	10656
	21312

	For Sub-Frames 0
	
	N/A
	12528
	25056

	For Sub-Frames 5
	
	N/A
	N/A
	N/A

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	5.342
	3.5448
	3.5448

	UE Category
	
	≥ 1
	≥ 1
	≥ 2

	Note 1:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 2:
As per Table 4.2-2 in 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.


<End of change 5>
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