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<SOME UNCHANGED SUBSECTIONS ARE OMITTED IN THIS FILE >
<Start of change 1>
8.10.1.1.9
4 Layer Spatial Multiplexing (User-Specific Reference Symbols)

The requirements are specified in Table 8.10.1.1.9-2, with the addition of the parameters in Table 8.10.1.1.9-1 and the downlink physical channel setup according to Annex C.3.2.

Table 8.10.1.1.9-1: Minimum performance for 4 Layer Spatial Multiplexing (User-Specific Reference Symbols)

	Parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	0
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	dB
	0 (Note 1)

	
	(
	dB
	-3

	Beamforming model
	
	4 layer precoding based on WB PMI feedback

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15,…,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
	3 /
0001000000000000
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at antenna port
	dBm/15kHz
	-98

	Symbols for unused PRBs
	
	OCNG (Note 3)

	Number of allocated resource blocks (Note 2)
	PRB
	50

	Simultaneous transmission
	
	No

	PDSCH transmission mode
	
	9

	Precoding granularity
	
	50

	PMI delay
	
	8

	Reporting interval
	
	1

	Reporting mode
	
	PUSCH 3-1

	alternativeCodeBookEnabledFor4TX-r12
	
	False

	CodeBookSubsetRestriction bitmap
	
	0xFFFF000000000000

	Note 1:
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Note 2:
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 3:
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 8.10.1.1.9-2: Minimum performance for for 4 Layer Spatial Multiplexing (User-Specific Reference Symbols)
	Test number
	Bandwidth and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz

16QAM
	R.75 FDD
	OP.1 FDD
	EPA5
	4x4 Low
	70
	18.4
	≥5

	[1a]
	10MHz

16QAM
	[R.75A FDD]
	OP.1 FDD
	EPA5
	4x4 Low
	70
	18.4-[1.58]
	≥5


<End of change 1>
<Start of change 2>
A.3.1.1
Overview of DL reference measurement channels

In Table A.3.1.1-1 to A.3.1.1-1V are listed the DL reference measurement channels specified in annexes A.3.2 to A.3.10 of this release of TS 36.101. This table is informative and serves only to a better overview. The reference for the concrete reference measurement channels and corresponding implementation’s parameters as to be used for requirements are annexes A.3.2 to A.3.10 as appropriate.
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
	

	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
	

	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.75A FDD
	10
	16QAM
	0.63
	50
	
	≥5
	

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


<End of change 2>
<Start of change 3>
A.3.3.3.2
Four antenna ports (CSI-RS)
The reference measurement channels in Table A.3.3.3.2-1 apply for verifying demodulation performance for UE-specific reference symbols with two cell-specific antenna ports and four CSI-RS antenna ports.
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

	Channel bandwidth
	MHz
	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)

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

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

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/2
	
	0.77
	0.57
	0.63
	0.64
	1/2

	Information Bit Payload 
	
	
	
	
	
	
	
	
	
	
	

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

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

	  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

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

	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

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

	  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

	  For Sub-Frame 0
	Bits
	1
	1
	1
	3
	1
	5
	4
	4
	3
	2

	Binary Channel Bits
	
	
	
	
	
	
	
	
	
	
	

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

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

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

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

	  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

	  For Sub-Frame 0
	Bits
	9840
	9840
	10560
	29520
	9840
	39360
	35424
	35424
	19680
	19680

	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

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

	UE DL Category
	
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 11
	≥ 6
	≥ 6
	≥ 6
	≥ 6

	
	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).

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.


The reference measurement channels in Table A.3.3.3.2-2 apply for verifying FDD PMI accuracy measurement and CRI accuracy measurement with two CRS antenna ports and four CSI-RS antenna ports.

<SOME UNCHANGED SUBSECTIONS ARE OMITTED IN THIS FILE >
_1516473676.unknown

_1516473677.unknown

_1516473678.unknown

_1516473675.unknown

