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< begin of modification >
A.3
DL reference measurement channels

A.3.1
General

The number of available channel bits varies across the sub-frames due to PBCH and PSS/SSS overhead. The payload size per sub-frame is varied in order to keep the code rate constant throughout a frame.

No user data is scheduled on subframes #5 in order to facilitate the transmission of system information blocks (SIB).

The algorithm for determining the payload size A is as follows; given a desired coding rate R and radio block allocation NRB

1.
Calculate the number of channel bits Nch that can be transmitted during the first transmission of a given sub-frame.

2.
Find A such that the resulting coding rate is as close to R as possible, that is,
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subject to

a) A is a valid TB size (according to TS 36.213 [10] clause 7.1.7) assuming an allocation of NRB resource blocks
b) C is the number of Code Blocks calculated according to section 5.1.2 of TS 36.212 [9].

3.
If there is more than one A that minimizes the equation above, then the larger value is chosen per default and the chosen code rate should not exceed 0.93.

4.
For TDD, the measurement channel is based on DL/UL configuration ratio of 2DL+DwPTS (12 OFDM symbol): 2UL.

A.3.1.1
Overview of DL reference measurement channels

In Table A.3.1.1-1 are listed the DL reference measurement channels specified in annexes A.3.2 to A.3.10 of this release of TS 36.521-1. 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 testing are annexes A.3.2 to A.3.10 as appropriate.

Table A.3.1.1-1: Overview of DL reference measurement channels

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

	FDD, Receiver requirements

	FDD
	Table A.3.2-1
	
	1.4
	QPSK
	1/3
	6
	
	≥ 1
	

	FDD
	Table A.3.2-1
	
	3
	QPSK
	1/3
	15
	
	≥ 1
	

	FDD
	Table A.3.2-1
	
	5
	QPSK
	1/3
	25
	
	≥ 1
	

	FDD
	Table A.3.2-1
	
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	FDD
	Table A.3.2-1
	
	15
	QPSK
	1/3
	75
	
	≥ 1
	

	FDD
	Table A.3.2-1
	
	20
	QPSK
	1/3
	100
	
	≥ 1
	

	FDD / HD-FDD
	Table A.3.2-1a
	
	1.4
	QPSK
	1/3
	6
	
	0
	

	FDD / HD-FDD
	Table A.3.2-1a
	
	3
	QPSK
	1/3
	14
	
	0
	

	FDD / HD-FDD
	Table A.3.2-1a
	
	5
	QPSK
	1/3
	14
	
	0
	

	FDD / HD-FDD
	Table A.3.2-1a
	
	10
	QPSK
	1/3
	14
	
	0
	

	FDD / HD-FDD
	Table A.3.2-1a
	
	15
	QPSK
	1/3
	14
	
	0
	

	FDD / HD-FDD
	Table A.3.2-1a
	
	20
	QPSK
	1/3
	14
	
	0
	

	FDD / HD-FDD
	Table A.3.2-1b
	
	1.4
	QPSK
	1/3
	4
	
	M1
	

	FDD / HD-FDD
	Table A.3.2-1b
	
	3
	QPSK
	1/3
	4
	
	M1
	

	FDD / HD-FDD
	Table A.3.2-1b
	
	5
	QPSK
	1/3
	4
	
	M1
	

	FDD / HD-FDD
	Table A.3.2-1b
	
	10
	QPSK
	1/3
	4
	
	M1
	

	FDD / HD-FDD
	Table A.3.2-1b
	
	15
	QPSK
	1/3
	4
	
	M1
	

	FDD / HD-FDD
	Table A.3.2-1b
	
	20
	QPSK
	1/3
	4
	
	M1
	

	HD-FDD
	Table A.3.2-1c
	
	0.2
	QPSK
	1/3
	
	
	NB1
	

	HD-FDD
	Table A.3.2-1d
	
	0.2
	QPSK
	1/3
	
	
	NB1
	

	TDD, Receiver requirements

	TDD
	Table A.3.2-2
	
	1.4
	QPSK
	1/3
	6
	
	≥ 1
	

	TDD
	Table A.3.2-2
	
	3
	QPSK
	1/3
	15
	
	≥ 1
	

	TDD
	Table A.3.2-2
	
	5
	QPSK
	1/3
	25
	
	≥ 1
	

	TDD
	Table A.3.2-2
	
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	TDD
	Table A.3.2-2
	
	15
	QPSK
	1/3
	75
	
	≥ 1
	

	TDD
	Table A.3.2-2
	
	20
	QPSK
	1/3
	100
	
	≥ 1
	

	TDD
	Table A.3.2-2a
	
	1.4
	QPSK
	1/3
	6
	
	0
	

	TDD
	Table A.3.2-2a
	
	3
	QPSK
	1/3
	14
	
	0
	

	TDD
	Table A.3.2-2a
	
	5
	QPSK
	1/3
	14
	
	0
	

	TDD
	Table A.3.2-2a
	
	10
	QPSK
	1/3
	14
	
	0
	

	TDD
	Table A.3.2-2a
	
	15
	QPSK
	1/3
	14
	
	0
	

	TDD
	Table A.3.2-2a
	
	20
	QPSK
	1/3
	14
	
	0
	

	TDD
	Table A.3.2-2b
	
	1.4
	QPSK
	1/3
	4
	
	M1
	

	TDD
	Table A.3.2-2b
	
	3
	QPSK
	1/3
	4
	
	M1
	

	TDD
	Table A.3.2-2b
	
	5
	QPSK
	1/3
	4
	
	M1
	

	TDD
	Table A.3.2-2b
	
	10
	QPSK
	1/3
	4
	
	M1
	

	TDD
	Table A.3.2-2b
	
	15
	QPSK
	1/3
	4
	
	M1
	

	TDD
	Table A.3.2-2b
	
	20
	QPSK
	1/3
	4
	
	M1
	

	FDD, Receiver requirements, Maximum input level for UE Categories 3-5

	FDD
	Table A.3.2-3
	
	1.4
	64QAM
	3/4
	6
	
	-
	

	FDD
	Table A.3.2-3
	
	3
	64QAM
	3/4
	15
	
	-
	

	FDD
	Table A.3.2-3
	
	5
	64QAM
	3/4
	25
	
	-
	

	FDD
	Table A.3.2-3
	
	10
	64QAM
	3/4
	50
	
	-
	

	FDD
	Table A.3.2-3
	
	15
	64QAM
	3/4
	75
	
	-
	

	FDD
	Table A.3.2-3
	
	20
	64QAM
	3/4
	100
	
	-
	

	FDD, Receiver requirements, Maximum input level for UE Categories 1

	FDD
	Table A.3.2-3a
	
	1.4
	64QAM
	3/4
	6
	
	-
	

	FDD
	Table A.3.2-3a
	
	3
	64QAM
	3/4
	15
	
	-
	

	FDD
	Table A.3.2-3a
	
	5
	64QAM
	3/4
	18
	
	-
	

	FDD
	Table A.3.2-3a
	
	10
	64QAM
	3/4
	17
	
	-
	

	FDD
	Table A.3.2-3a
	
	15
	64QAM
	3/4
	17
	
	-
	

	FDD
	Table A.3.2-3a
	
	20
	64QAM
	3/4
	17
	
	-
	

	FDD, Receiver requirements, Maximum input level for UE Categories 2

	FDD
	Table A.3.2-3b
	
	1.4
	64QAM
	3/4
	6
	
	-
	

	FDD
	Table A.3.2-3b
	
	3
	64QAM
	3/4
	15
	
	-
	

	FDD
	Table A.3.2-3b
	
	5
	64QAM
	3/4
	25
	
	-
	

	FDD
	Table A.3.2-3b
	
	10
	64QAM
	3/4
	50
	
	-
	

	FDD
	Table A.3.2-3b
	
	15
	64QAM
	3/4
	75
	
	-
	

	FDD
	Table A.3.2-3b
	
	20
	64QAM
	3/4
	83
	
	-
	

	FDD, Receiver requirements, Maximum input level for UE Categories 0

	FDD
	Table A.3.2-3c
	
	1.4
	64QAM
	3/4
	2
	
	-
	

	FDD
	Table A.3.2-3c
	
	3
	64QAM
	3/4
	2
	
	-
	

	FDD
	Table A.3.2-3c
	
	5
	64QAM
	3/4
	2
	
	-
	

	FDD
	Table A.3.2-3c
	
	10
	64QAM
	3/4
	2
	
	-
	

	FDD
	Table A.3.2-3c
	
	15
	64QAM
	3/4
	2
	
	-
	

	FDD
	Table A.3.2-3c
	
	20
	64QAM
	3/4
	2
	
	-
	

	TDD, Receiver requirements, Maximum input level for UE Categories 3-5

	TDD
	Table A.3.2-4
	
	1.4
	64QAM
	3/4
	6
	
	-
	

	TDD
	Table A.3.2-4
	
	3
	64QAM
	3/4
	15
	
	-
	

	TDD
	Table A.3.2-4
	
	5
	64QAM
	3/4
	25
	
	-
	

	TDD
	Table A.3.2-4
	
	10
	64QAM
	3/4
	50
	
	-
	

	TDD
	Table A.3.2-4
	
	15
	64QAM
	3/4
	75
	
	-
	

	TDD
	Table A.3.2-4
	
	20
	64QAM
	3/4
	100
	
	-
	

	TDD, Receiver requirements, Maximum input level for UE Categories 1

	TDD
	Table A.3.2-4a
	
	1.4
	64QAM
	3/4
	6
	
	-
	

	TDD
	Table A.3.2-4a
	
	3
	64QAM
	3/4
	15
	
	-
	

	TDD
	Table A.3.2-4a
	
	5
	64QAM
	3/4
	18
	
	-
	

	TDD
	Table A.3.2-4a
	
	10
	64QAM
	3/4
	17
	
	-
	

	TDD
	Table A.3.2-4a
	
	15
	64QAM
	3/4
	17
	
	-
	

	TDD
	Table A.3.2-4a
	
	20
	64QAM
	3/4
	17
	
	-
	

	TDD, Receiver requirements, Maximum input level for UE Categories 2

	TDD
	Table A.3.2-4b
	
	1.4
	64QAM
	3/4
	6
	
	-
	

	TDD
	Table A.3.2-4b
	
	3
	64QAM
	3/4
	15
	
	-
	

	TDD
	Table A.3.2-4b
	
	5
	64QAM
	3/4
	25
	
	-
	

	TDD
	Table A.3.2-4b
	
	10
	64QAM
	3/4
	50
	
	-
	

	TDD
	Table A.3.2-4b
	
	15
	64QAM
	3/4
	75
	
	-
	

	TDD
	Table A.3.2-4b
	
	20
	64QAM
	3/4
	83
	
	-
	

	TDD, Receiver requirements, Maximum input level for UE DL Categories 0

	TDD
	Table A.3.2-4c
	
	1.4
	64QAM
	3/4
	2
	
	-
	

	TDD
	Table A.3.2-4c
	
	3
	64QAM
	3/4
	2
	
	-
	

	TDD
	Table A.3.2-4c
	
	5
	64QAM
	3/4
	2
	
	-
	

	TDD
	Table A.3.2-4c
	
	10
	64QAM
	3/4
	2
	
	-
	

	TDD
	Table A.3.2-4c
	
	15
	64QAM
	3/4
	2
	
	-
	

	TDD
	Table A.3.2-4c
	
	20
	64QAM
	3/4
	2
	
	-
	

	FDD, Receiver requirements, Maximum input level for UE Categories 11/12/13/14/15

	FDD
	Table A.3.2-5
	
	1.4
	256QAM
	4/5
	6
	
	-
	

	FDD
	Table A.3.2-5
	
	3
	256QAM
	4/5
	15
	
	-
	

	FDD
	Table A.3.2-5
	
	5
	256QAM
	4/5
	25
	
	-
	

	FDD
	Table A.3.2-5
	
	10
	256QAM
	4/5
	50
	
	-
	

	FDD
	Table A.3.2-5
	
	15
	256QAM
	4/5
	75
	
	-
	

	FDD
	Table A.3.2-5
	
	20
	256QAM
	4/5
	100
	
	-
	

	TDD, Receiver requirements, Maximum input level for UE Categories 11/12/13/14/15

	TDD
	Table A.3.2-6
	
	1.4
	256QAM
	4/5
	6
	
	-
	

	TDD
	Table A.3.2-6
	
	3
	256QAM
	4/5
	15
	
	-
	

	TDD
	Table A.3.2-6
	
	5
	256QAM
	4/5
	25
	
	-
	

	TDD
	Table A.3.2-6
	
	10
	256QAM
	4/5
	50
	
	-
	

	TDD
	Table A.3.2-6
	
	15
	256QAM
	4/5
	75
	
	-
	

	TDD
	Table A.3.2-6
	
	20
	256QAM
	4/5
	100
	
	-
	

	FDD, Transmitter requirements

	FDD
	Table A.3.2A-1
	
	1.4
	QPSK
	1/8-1/3
	3
	
	≥ 1
	

	FDD
	Table A.3.2A-1
	
	3
	QPSK
	1/3
	4
	
	≥ 1
	

	FDD
	Table A.3.2A-1
	
	5
	QPSK
	1/3
	8
	
	≥ 1
	

	FDD
	Table A.3.2A-1
	
	10
	QPSK
	1/3
	16
	
	≥ 1
	

	FDD
	Table A.3.2A-1
	
	15
	QPSK
	1/3
	25
	
	≥ 1
	

	FDD
	Table A.3.2A-1
	
	20
	QPSK
	1/3
	30
	
	≥ 1
	

	TDD, Transmitter requirements

	TDD
	Table A.3.2A-2
	
	1.4
	QPSK
	1/8-1/3
	3
	
	≥ 1
	

	TDD
	Table A.3.2A-2
	
	3
	QPSK
	1/3
	4
	
	≥ 1
	

	TDD
	Table A.3.2A-2
	
	5
	QPSK
	1/3
	8
	
	≥ 1
	

	TDD
	Table A.3.2A-2
	
	10
	QPSK
	1/3
	16
	
	≥ 1
	

	TDD
	Table A.3.2A-2
	
	15
	QPSK
	1/3
	25
	
	≥ 1
	

	TDD
	Table A.3.2A-2
	
	20
	QPSK
	1/3
	30
	
	≥ 1
	

	FDD, PDSCH Performance, Single-antenna transmission (CRS)

	FDD
	Table A.3.3.1-1
	R.4 FDD
	1.4
	QPSK
	1/3
	6
	
	≥ 1
	

	FDD
	Table A.3.3.1-1
	R.42 FDD
	20
	QPSK
	1/3
	100
	
	≥ 1
	

	FDD
	Table A.3.3.1-1
	R.42-1 FDD
	3
	QPSK
	1/3
	15
	
	≥ 1
	

	FDD
	Table A.3.3.1-1
	R.42-2 FDD
	5
	QPSK
	1/3
	25
	
	≥ 1
	

	FDD
	Table A.3.3.1-1
	R.42-3 FDD
	15
	QPSK
	1/3
	75
	
	≥ 1
	

	FDD
	Table A.3.3.1-1
	R.2 FDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	FDD
	Table A.3.3.1-2
	R.3-1 FDD
	5
	16QAM
	1/2
	25
	
	≥ 1
	

	FDD
	Table A.3.3.1-2
	R.3 FDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	FDD
	Table A.3.3.1-3
	R.5 FDD
	3
	64QAM
	3/4
	15
	
	≥ 1
	

	FDD
	Table A.3.3.1-3
	R.6 FDD
	5
	64QAM
	3/4
	25
	
	≥ 2
	

	FDD
	Table A.3.3.1-3
	R.7 FDD
	10
	64QAM
	3/4
	50
	
	≥ 2
	

	FDD
	Table A.3.3.1-3
	R.8 FDD
	15
	64QAM
	3/4
	75
	
	≥ 2
	

	FDD
	Table A.3.3.1-3
	R.9 FDD
	20
	64QAM
	3/4
	100
	
	≥ 3
	

	FDD
	Table A.3.3.1-3a
	R.6-1 FDD
	5
	64QAM
	3/4
	18
	
	≥ 1
	

	FDD
	Table A.3.3.1-3a
	R.7-1 FDD
	10
	64QAM
	3/4
	17
	
	≥ 1
	

	FDD
	Table A.3.3.1-3a
	R.8-1 FDD
	15
	64QAM
	3/4
	17
	
	≥ 1
	

	FDD
	Table A.3.3.1-3a
	R.9-1 FDD
	20
	64QAM
	3/4
	17
	
	≥ 1
	

	FDD
	Table A.3.3.1-3a
	R.9-2 FDD
	20
	64QAM
	3/4
	83
	
	≥ 2
	

	FDD
	Table A.3.3.1-6
	R.41 FDD
	10
	QPSK
	1/10
	50
	
	≥ 1
	

	FDD, PDSCH Performance, Single-antenna transmission (CRS), Single PRB (Channel edge)

	FDD
	Table A.3.3.1-4
	R.0 FDD
	3
	16QAM
	1/2
	1
	
	≥ 1
	

	FDD
	Table A.3.3.1-4
	R.1 FDD
	10 / 20
	16QAM
	1/2
	1
	
	≥ 1
	

	FDD, PDSCH Performance, Single-antenna transmission (CRS), Single PRB (MBSFN Configuration)

	FDD
	Table A.3.3.1-5
	R.29 FDD
	10
	16QAM
	1/2
	1
	
	≥ 1
	

	FDD, Pcell PDSCH Performance, CA with power imbalance

	FDD
	Table A.3.3.1-7
	R.49 FDD
	20
	64QAM
	0.84-0.87
	100
	
	≥ 5
	

	FDD
	Table A.3.3.1-7
	R.49-1 FDD
	10
	64QAM
	0.84-0.87
	50
	
	≥2
	

	FDD
	Table A.3.3.1-7
	R.49-2 FDD
	5
	64QAM
	0.84-0.86
	25
	
	≥2
	

	FDD, PDSCH Performance, Multi-antenna transmission (CRS), 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.10-2 FDD
	5
	QPSK
	1/3
	25
	
	≥ 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
	
	≥ 2
	

	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.65 FDD
	10
	256QAM
	0.55
	50
	
	11-12
	

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

	FDD
	Table A.3.3.2.1-3
	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, PDSCH Performance, Multi-antenna transmission (CRS), 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
	
	≥ 1
	

	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.3.3.2.2-1
	R.72 FDD
	10
	256QAM
	0.62
	50
	
	≥ 11
	

	FDD
	Table A.3.3.2.2-1
	R.73 FDD
	10
	64QAM
	0.43
	50
	
	≥ 5
	

	FDD
	Table A.3.3.2.2-1
	R.74 FDD
	10
	64QAM
	1/2
	50
	
	≥ 5
	

	FDD, PDSCH Performance (UE specific RS) 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, PDSCH Performance (UE specific RS) 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.76 FDD
	10
	QPSK
	
	50
	
	≥ 2
	

	FDD, PDSCH Performance (UE specific RS) 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.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, PDSCH Performance (UE specific RS) 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.43-1 FDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	FDD
	Table A.3.3.3.2-1
	R.43-2 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.3.3.3.2-1
	R.48 FDD
	10
	QPSK
	
	50
	
	≥ 1
	

	FDD
	Table A.3.3.3.2-1
	R.66 FDD
	10
	256QAM
	0.77
	50
	
	11-12
	

	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.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.3.3.3.2-1
	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
	

	TDD, PDSCH Performance, Single-antenna transmission (CRS)

	TDD
	Table A.3.4.1-1
	R.4 TDD
	1.4
	QPSK
	1/3
	6
	
	≥ 1
	

	TDD
	Table A.3.4.1-1
	R.42 TDD
	20
	QPSK
	1/3
	100
	
	≥ 1
	

	TDD
	Table A.3.4.1-1
	R.2 TDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	TDD
	Table A.3.4.1-1
	R.2A TDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	TDD
	Table A.3.4.1-1
	R.42-1 TDD
	3
	QPSK
	1/3
	15
	
	≥ 1
	

	TDD
	Table A.3.4.1-1
	R.42-2 TDD
	5
	QPSK
	1/3
	25
	
	≥ 1
	

	TDD
	Table A.3.4.1-1
	R.42-3 TDD
	15
	QPSK
	1/3
	75
	
	≥ 1
	

	TDD
	Table A.3.4.1-2
	R.3-1 TDD
	5
	16QAM
	1/2
	25
	
	≥ 1
	

	TDD
	Table A.3.4.1-2
	R.3 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.1-3
	R.5 TDD
	3
	64QAM
	3/4
	15
	
	≥ 1
	

	TDD
	Table A.3.4.1-3
	R.6 TDD
	5
	64QAM
	3/4
	25
	
	≥ 2
	

	TDD
	Table A.3.4.1-3
	R.7 TDD
	10
	64QAM
	3/4
	50
	
	≥ 2
	

	TDD
	Table A.3.4.1-3
	R.8 TDD
	15
	64QAM
	3/4
	75
	
	≥ 2
	

	TDD
	Table A.3.4.1-3
	R.9 TDD
	20
	64QAM
	3/4
	100
	
	≥ 3
	

	TDD
	Table A.3.4.1-3a
	R.6-1 TDD
	5
	64QAM
	3/4
	18
	
	≥ 1
	

	TDD
	Table A.3.4.1-3a
	R.7-1 TDD
	10
	64QAM
	3/4
	17
	
	≥ 1
	

	TDD
	Table A.3.4.1-3a
	R.8-1 TDD
	15
	64QAM
	3/4
	17
	
	≥ 1
	

	TDD
	Table A.3.4.1-3a
	R.9-1 TDD
	20
	64QAM
	3/4
	17
	
	≥ 1
	

	TDD
	Table A.3.4.1-3a
	R.9-2 TDD
	20
	64QAM
	3/4
	83
	
	≥ 2
	

	TDD
	Table A.3.4.1-6
	R.41 TDD
	10
	QPSK
	1/10
	50
	
	≥ 1
	

	TDD, PDSCH Performance, Single-antenna transmission (CRS), Single PRB (Channel edge)

	TDD
	Table A.3.4.1-4
	R.0 TDD
	3
	16QAM
	1/2
	1
	
	≥ 1
	

	TDD
	Table A.3.4.1-4
	R.1 TDD
	10 / 20
	16QAM
	1/2
	1
	
	≥ 1
	

	TDD, PDSCH Performance, Single-antenna transmission (CRS), Single PRB (MBSFN Configuration)

	TDD
	Table A.3.4.1-5
	R.29 TDD
	10
	16QAM
	1/2
	1
	
	≥ 1
	

	TDD, PDSCH Performance: Carrier aggregation with power imbalance

	TDD
	Table A.3.4.1-7
	R.49 TDD
	20
	64QAM
	0.81-087
	100
	
	≥ 5
	

	TDD
	Table A.3.4.1-7
	R.49-1 TDD
	15
	64QAM
	0.80-0.86
	75
	
	≥ 3
	

	TDD, PDSCH Performance, Multi-antenna transmission (CRS), 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
	
	≥ 2
	

	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
	
	≥ 2
	

	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
	0.39
	50
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-2
	R.47 TDD
	10
	16QAM
	1/2
	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.3.4.2.1-3
	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
	
	11-12
	

	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
	½
	3
	
	M1, ≥ 0
	

	TDD, PDSCH Performance, Multi-antenna transmission (CRS), 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
	½
	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.3.4.2.2-1
	R.72 TDD
	10
	256QAM
	0.62
	50
	
	≥ 11
	

	TDD
	Table A.3.4.2.2-1
	R.73 TDD
	10
	64QAM
	0.44
	50
	
	≥ 5
	

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

	TDD, PDSCH Performance, Single antenna port (DRS)

	TDD
	Table A.3.4.3.1-1
	R.25 TDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	TDD
	Table A.3.4.3.1-1
	R.26 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.1-1
	R.26-1 TDD
	5
	16QAM
	1/2
	25
	
	≥ 1
	

	TDD
	Table A.3.4.3.1-1
	R.27 TDD
	10
	64QAM
	3/4
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.1-1
	R.27-1 TDD
	10
	64QAM
	3/4
	18
	
	≥ 1
	

	TDD
	Table A.3.4.3.1-1
	R.28 TDD
	10
	16QAM
	1/2
	1
	
	≥ 1
	

	TDD, PDSCH Performance, Two antenna ports (DRS)

	TDD
	Table A.3.4.3.2-1
	R.31 TDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	TDD
	Table A.3.4.3.2-1
	R.32 TDD
	10
	16QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.2-1
	R.32-1 TDD
	5
	16QAM
	1/2
	[25]
	
	≥ 1
	

	TDD
	Table A.3.4.3.2-1
	R.33 TDD
	10
	64QAM
	3/4
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.2-1
	R.33-1 TDD
	10
	64QAM
	3/4
	[18]
	
	≥ 1
	

	TDD
	Table A.3.4.3.2-1
	R.34 TDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	

	TDD
	Table A.3.4.3.2
	R.70 TDD
	10
	QPSK
	0.54-0.65
	50
	
	≥ 1
	

	TDD
	Table A.3.4.3.2
	R.71 TDD
	10
	16QAM
	0.5-0.6
	50
	
	≥ 2
	

	TDD, PDSCH Performance (UE specific RS) 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.76 TDD
	10
	QPSK
	
	50
	
	≥ 2
	

	TDD, PDSCH Performance (UE specific RS) 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 TDD
	10
	64QAM
	1/2
	50
	
	≥ 2
	

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

	TDD, PDSCH Performance (UE specific RS) 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.3.4.3.4-1
	R.48 TDD
	10
	QPSK
	
	50
	
	≥ 1
	

	TDD
	Table A.3.4.3.4-1
	R.66 TDD
	20
	256QAM
	
	100
	
	11-12
	

	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
	50
	
	≥ 1
	

	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.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, PDSCH Performance (UE specific RS) 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.45-2 TDD
	10
	64QAM
	
	50
	
	≥ 2
	

	FDD, PDCCH / PCFICH Performance

	FDD
	Table A.3.5.1-1
	R.15 FDD
	10
	PDCCH
	
	
	
	
	

	FDD
	Table A.3.5.1-1
	R.15-1 FDD
	10
	PDCCH
	
	
	
	
	

	FDD
	Table A.3.5.1-1
	R.15-2 FDD
	10
	PDCCH
	
	
	
	
	

	FDD
	Table A.3.5.1-1
	R.16 FDD
	1.4
	PDCCH
	
	
	
	
	

	FDD
	Table A.3.5.1-1
	R.17 FDD
	10
	PDCCH
	
	
	
	
	

	FDD
	Table A.3.5.1-1A
	R.16_1 FDD
	10
	PDCCH
	
	
	
	
	

	FDD
	Table A.3.5.1-1A
	R.17_1 FDD
	5
	PDCCH
	
	
	
	
	

	FDD
	Table A.3.5.1-2
	
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	FDD
	Table A.3.5.1-2
	
	1.4
	QPSK
	1/3
	6
	
	≥ 1
	

	FDD
	Table A.3.5.1-2
	
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	FDD
	Table A.3.5.1-2
	
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	FDD
	Table A.3.5.1-2
	
	5
	QPSK
	1/3
	25
	
	≥ 1
	

	FDD
	Table A.3.5.1-2A
	
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	TDD, PDCCH / PCFICH Performance

	TDD
	Table A.3.5.2-1
	R.15 TDD
	10
	PDCCH
	
	
	
	
	

	TDD
	Table A.3.5.2-1
	R.15-1 TDD
	10
	PDCCH
	
	
	
	
	

	TDD
	Table A.3.5.2-1
	R.15-2 TDD
	10
	PDCCH
	
	
	
	
	

	TDD
	Table A.3.5.2-1
	R.16 TDD
	1.4
	PDCCH
	
	
	
	
	

	TDD
	Table A.3.5.2-1
	R.17 TDD
	10
	PDCCH
	
	
	
	
	

	TDD
	Table A.3.5.2-1A
	R.16_1 TDD
	10
	PDCCH
	
	
	
	
	

	TDD
	Table A.3.5.2-1A
	R.17_1 TDD
	5
	PDCCH
	
	
	
	
	

	TDD
	Table A.3.5.2-2
	
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	TDD
	Table A.3.5.2-2
	
	1.4
	QPSK
	1/3
	6
	
	≥ 1
	

	TDD
	Table A.3.5.2-2
	
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	TDD
	Table A.3.5.2-2
	
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	TDD
	Table A.3.5.2-2
	
	5
	QPSK
	1/3
	25
	
	≥ 1
	

	TDD
	Table A.3.5.2-2A
	
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	FDD / TDD, PHICH Performance

	FDD / TDD
	Table A.3.6-1
	R.18
	10
	PHICH
	
	
	
	
	

	FDD / TDD
	Table A.3.6-1
	R.19
	1.4
	PHICH
	
	
	
	
	

	FDD / TDD
	Table A.3.6.1
	R.19-1
	5
	PHICH
	
	
	
	
	

	FDD / TDD
	Table A.3.6-1
	R.20
	10
	PHICH
	
	
	
	
	

	FDD / TDD
	Table A.3.6-1
	R.24
	10
	PHICH
	
	
	
	
	

	FDD / TDD
	Table A.3.6-1A
	R.19_1
	10
	PHICH
	
	
	
	
	

	FDD / TDD
	Table A.3.6-1A
	R.20_1
	5
	PHICH
	
	
	
	
	

	FDD, PMCH Performance

	FDD
	Table A.3.8.1-1
	R.40 FDD
	1.4
	QPSK
	1/3
	6
	
	≥ 1
	

	FDD
	Table A.3.8.1-1
	R.37 FDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	FDD
	Table A.3.8.1-2
	R.38 FDD
	10
	16QAM
	1/2
	50
	
	≥ 1
	

	FDD
	Table A.3.8.1-3
	R.39-1 FDD
	5
	64QAM
	2/3
	25
	
	≥ 1
	

	FDD
	Table A.3.8.1-3
	R.39 FDD
	10
	64QAM
	2/3
	50
	
	≥ 2
	

	TDD, PMCH Performance

	TDD
	Table A.3.8.2-1
	R.40 TDD
	1.4
	QPSK
	1/3
	6
	
	≥ 1
	

	TDD
	Table A.3.8.2-1
	R.37 TDD
	10
	QPSK
	1/3
	50
	
	≥ 1
	

	TDD
	Table A.3.8.2-2
	R.38 TDD
	10
	16QAM
	1/2
	50
	
	≥ 1
	

	TDD
	Table A.3.8.2-3
	R.39-1 TDD
	5
	64QAM
	2/3
	25
	
	≥ 1
	

	TDD
	Table A.3.8.2-3
	R.39 TDD
	10
	64QAM
	2/3
	50
	
	≥ 2
	

	FDD, Sustained data rate (CRS)

	FDD
	Table A.3.9.1-1
	R.31-1 FDD
	10
	64QAM
	0.40
	
	
	≥ 1
	

	FDD
	Table A.3.9.1-1
	R.31-2 FDD
	10
	64QAM
	0.59-0.64
	
	
	≥ 2
	

	FDD
	Table A.3.9.1-1
	R.31-3 FDD
	20
	64QAM
	0.59- 0.62
	
	
	≥ 2
	

	FDD
	Table A.3.9.1-1
	R.31-3A FDD
	10
	64QAM
	0.85-0.90
	
	
	≥ 2
	

	FDD
	Table A.3.9.1-1
	R.31-3C FDD
	15
	64QAM
	0.87-0.91
	
	
	≥ 3
	

	FDD
	Table A.3.9.1-1
	R.31-4 FDD
	20
	64QAM
	0.87-0.90
	
	
	≥ 3
	

	FDD
	Table A.3.9.1-1
	R.31-4B FDD
	15
	64QAM
	0.85-0.88
	
	
	≥ 4
	

	FDD
	Table A.3.9.1-1
	R.31-5 FDD
	15
	64QAM
	0.85-0.91
	
	
	≥ 3
	

	FDD
	Table A.3.9.1-2
	R.31-6 FDD 
	5
	64QAM
	0.83-0.85
	
	
	≥ 2
	

	FDD
	Table A.3.9.1-2
	R.31-7 FDD
	10
	64QAM
	0.78-0.83
	
	
	≥ 6
	

	FDD
	Table A.3.9.1-2
	R.31-8 FDD
	15
	64QAM
	0.77-0.80
	
	
	≥ 6
	

	FDD
	Table A.3.9.1-2
	R.31-9 FDD
	20
	64QAM
	0.79-0.81
	
	
	≥ 6
	

	FDD
	Table A.3.9.1-3
	R.68 FDD
	20
	256QAM
	0.74-0.85
	
	
	11-12
	

	FDD
	Table A.3.9.1-3
	R.68-1 FDD
	15
	256QAM
	0.74-0.88
	
	
	11-12
	

	FDD
	Table A.3.9.1-3
	R.68-2 FDD
	10
	256QAM
	0.74-0.85
	
	
	11-12
	

	FDD
	Table A.3.9.1-3
	R.68-3 FDD
	5
	256QAM
	0.77-0.85
	
	
	11-12
	

	FDD
	Table A.3.9.1-3
	R.68-4 FDD
	10
	256QAM
	0.78-0.83
	
	
	11-12
	

	FDD
	Table A.3.9.1-3
	R.68-5 FDD
	15
	256QAM
	0.79-0.82
	
	
	11-12
	

	FDD
	Table A.3.9.1-3
	R.68-6 FDD
	20
	256QAM
	0.78-0.80
	
	
	11-12
	

	TDD, Sustained data rate (CRS)

	TDD
	Table A.3.9.2-1
	R.31-1 TDD
	10
	64QAM
	0.40
	
	
	≥ 1
	

	TDD
	Table A.3.9.2-1
	R.31-2 TDD
	10
	64QAM
	0.59-0.64
	
	
	≥ 2
	

	TDD
	Table A.3.9.2-1
	R.31-3 TDD
	20
	64QAM
	0.59-0.62
	
	
	≥ 2
	

	TDD
	Table A.3.9.2-1
	R.31-3A TDD
	15
	64QAM
	0.87-0.90
	
	
	≥ 2
	

	TDD
	Table A.3.9.2-1
	R.31-4 TDD
	20
	64QAM
	0.87-0.90
	
	
	≥ 3
	

	TDD
	Table A.3.9.2-1
	R.31-4A TDD
	20
	64QAM
	0.87-0.90
	
	
	≥ 3
	

	TDD
	Table A.3.9.2-1
	R.31-5 TDD
	15
	64QAM
	0.87-0.88
	
	
	≥ 3
	

	TDD
	Table A.3.9.2-1A
	R.31-6 TDD
	10
	64QAM
	0.85-0.90
	
	
	≥ 2
	

	TDD
	Table A.3.9.2-1A
	R.31-7 TDD
	10
	64QAM
	0.78-0.82
	
	
	≥ 6
	

	TDD
	Table A.3.9.2-1A
	R.31-8 TDD
	15
	64QAM
	0.77-0.79
	
	
	≥ 6
	

	TDD
	Table A.3.9.2-1A
	R.31-9 TDD
	20
	64QAM
	0.79-0.81
	
	
	≥ 6
	

	TDD
	Table A.3.9.2-2
	R.68 TDD
	20
	256QAM
	0.74-0.85
	
	
	11-12
	

	TDD
	Table A.3.9.2-2
	R.68-1 TDD
	15
	256QAM
	0.76-0.88
	
	
	11-12
	

	TDD
	Table A.3.9.2-2
	R.68-2 TDD
	10
	256QAM
	0.74-0.85
	
	
	11-12
	

	TDD
	Table A.3.9.2-2
	R.68-3 TDD
	20
	256QAM
	0.74-0.85
	
	
	11-12
	

	TDD
	Table A.3.9.2-2
	R.68-4 TDD
	15
	256QAM
	0.76-0.88
	
	
	11-12
	

	TDD
	Table A.3.9.2-3
	R.68-5 TDD
	10
	256QAM
	0.78-0.82
	
	
	11-12
	

	TDD
	Table A.3.9.2-3
	R.68-6 TDD
	15
	256QAM
	0.79-0.82
	
	
	11-12
	

	TDD
	Table A.3.9.2-3
	R.68-7 TDD
	20
	256QAM
	0.78-0.80
	
	
	11-12
	

	FDD, Sustained data rate test with EPDCCH scheduling (CRS)

	FDD
	Table A.3.9.3-1
	R.31E-1 FDD
	10
	64QAM
	0.40-0.41
	
	
	≥ 1
	

	FDD
	Table A.3.9.3-1
	R.31E-2 FDD
	10
	64QAM
	0.59-0.66
	
	
	≥ 2
	

	FDD
	Table A.3.9.3-1
	R.31E-3 FDD
	20
	64QAM
	0.59-0.63
	
	
	≥ 2
	

	FDD
	Table A.3.9.3-1
	R.31E-3A FDD
	10
	64QAM
	0.85-0.92
	
	
	≥ 2
	

	FDD
	Table A.3.9.3-1
	R.31E-3C FDD
	15
	64QAM
	0.87-0.92
	
	
	≥ 3
	

	FDD
	Table A.3.9.3-1
	R.31E-4 FDD
	20
	64QAM
	0.87-0.91
	
	
	≥ 3
	

	FDD
	Table A.3.9.3-1
	R.31E-4B FDD
	15
	64QAM
	0.85-0.90
	
	
	≥4
	

	TDD, Sustained data rate test with EPDCCH scheduling (CRS)

	TDD
	Table A.3.9.4-1
	R.31E-1 TDD
	10
	64QAM
	0.40-0.41
	
	
	≥ 1
	

	TDD
	Table A.3.9.4-1
	R.31E-2 TDD
	10
	64QAM
	0.59-0.65
	
	
	≥ 2
	

	TDD
	Table A.3.9.4-1
	R.31E-3 TDD
	20
	64QAM
	0.59-0.63
	
	
	≥ 2
	

	TDD
	Table A.3.9.4-1
	R.31E-3A TDD
	15
	64QAM
	0.87-0.92
	
	
	≥ 2
	

	TDD
	Table A.3.9.4-1
	R.31E-4 TDD
	20
	64QAM
	0.87-0.90
	
	
	≥ 3
	

	FDD, EPDCCH Performance

	FDD
	Table A.3.10.1-1
	R.55 FDD
	10
	EPDCCH
	
	
	
	
	

	FDD
	Table A.3.10.1-1
	R.56 FDD
	10
	EPDCCH
	
	
	
	
	

	FDD
	Table A.3.10.1-1
	R.57 FDD
	10
	EPDCCH
	
	
	
	
	

	FDD
	Table A.3.10.1-1
	R.58 FDD
	10
	EPDCCH
	
	
	
	
	

	FDD
	Table A.3.10.1-1
	R.59 FDD
	10
	EPDCCH
	
	
	
	
	

	TDD, EPDCCH Performance

	TDD
	Table A.3.10.2-1
	R.55 TDD
	10
	EPDCCH
	
	
	
	
	

	TDD
	Table A.3.10.2-1
	R.56 TDD
	10
	EPDCCH
	
	x
	
	
	

	TDD
	Table A.3.10.2-1
	R.57 TDD
	10
	EPDCCH
	
	
	
	
	

	TDD
	Table A.3.10.2-1
	R.58 TDD
	10
	EPDCCH
	
	
	
	
	

	TDD
	Table A.3.10.2-1
	R.59 TDD
	10
	EPDCCH
	
	
	
	
	


A.3.2
Reference measurement channel for receiver characteristics

Tables A.3.2-1 and A.3.2-2 are applicable for measurements on the Receiver Characteristics (clause 7) with the exception of sub-clause 7.4 (Maximum input level).
Tables A.3.2-3, A.3.2-3a, A.3.2-3b, A3.2-4, A3.2-4a and A.3.2-4b are applicable for sub-clause 7.4 (Maximum input level).

Tables A.3.2-1 and A.3.2-2 also apply for the modulated interferer used in Clauses 7.5, 7.6 and 7.8 with test specific bandwidths.

Table A.3.2-1: Fixed Reference Channel for Receiver Requirements (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	1320
	2216
	4392
	6712
	8760

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

	  For Sub-Frame 0
	Bits
	152
	872
	1800
	4392
	6712
	8760

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

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

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

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

	  For Sub-Frame 0
	Bits
	1
	1
	1
	1
	2
	2

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1368
	3780
	6300
	13800
	20700
	27600

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

	  For Sub-Frame 0
	Bits
	528
	2940
	5460
	12960
	19860
	26760

	Max. Throughput averaged over 1 frame
	kbps
	341.6
	1143.2
	1952.8
	3952.8
	6040.8
	7884

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

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10MHz 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 [8]

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)


Table A.3.2-1a: Fixed Reference Channel for Receiver Requirements for UE Category 0 (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	14
	14
	14
	14
	14

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	[8]
	[8]
	[8]
	[8]
	[8]
	[8]

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	1000
	1000
	1000
	1000
	1000

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

	  For Sub-Frame 0 (Note 3)
	Bits
	152
	840
	840
	904
	904
	904

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
	
	
	
	
	
	
	

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

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

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

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1368
	3528
	3528
	3864
	3864
	3864

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

	  For Sub-Frame 0 (Note 3)
	Bits
	528
	2688
	2688
	3024
	3024
	3024

	Max. Throughput averaged over 1 frame
	kbps
	341.6
	884
	884
	890.4
	890.4
	890.4

	UE DL Category
	
	0
	0
	0
	0
	0
	0

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10MHz 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 [8].

Note 3:
For Sub-Frame 0, it is assumed the 6PRBs are allocated in the centre of the channel where some REs of the same PRBs are occupied by PBCH and synchronization signals.

Note 4:
For HD-FDD UE, the downlink subframes are scheduled at the 0th, 1st, 2nd, 8th, 9th, 10th, 16th, 17th, 18th, 24th, 25th, 26th, 32nd, 33rd, 34th subframes every 40ms. Information bit payload is available if downlink subframe is scheduled.


Table A.3.2-1b: Fixed Reference Channel for Receiver Requirements (FDD) for UE Category M1

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	4
	4
	4
	4
	4
	4

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	[8]
	[8]
	[8]
	[8]
	[8]
	[8]

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	256
	256
	256
	328
	328
	328

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

	  For Sub-Frame 0 (Note 3)
	Bits
	256
	256
	256
	328
	328
	328

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
	
	
	
	
	
	
	

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

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

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

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	912
	1008
	1008
	1104
	1104
	1104

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

	  For Sub-Frame 0 (Note 3)
	Bits
	912
	1008
	1008
	1104
	1104
	1104

	Max. Throughput averaged over 1 frame
	kbps
	230.4
	230.4
	230.4
	295.2
	295.2
	295.2

	UE DL Category
	
	M1
	M1
	M1
	M1
	M1
	M1

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10MHz 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.

Note 3:
For Sub-Frame 0, the scheduled narrowband avoids the centre of the channel where some REs of the same PRBs are occupied by PBCH and synchronization signals. 

Note 4:
For HD-FDD UE, PDSCH are scheduled at the [2th, 10th, 18th, 26th, and 34th] subframes every [40]ms. Information bit payload is available if downlink subframe is scheduled. The corresponding M-PDCCH is scheduled at the [0th, 8th, 16th, 24th, and 32th] subframes every [40]ms. 

Note 5:
2 resource blocks allocated to M-PDCCH


Table A.3.2-1c: Fixed Reference Channel for Receiver Requirements (HD-FDD) without repetition – for CAT-NB1

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	0.2

	Number of subcarriers
	
	12

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Number of HARQ Processes
	Processes
	1

	Maximum number of HARQ transmissions
	
	1

	Transport block size
	Bits
	88

	Number of Sub-Frames per transport block
	
	1

	Transport block CRC
	Bits
	24

	Binary Channel Bits Per Sub-Frame
	Bits
	320

	LTE CRS port
	
	N/A

	Number of NRS ports
	
	1

	Number of NPDSCH repetitions
	
	0

	UE DL Category
	
	NB1

	Note 1:
NB-IoT in stand-alone mode has been considered here

Note 2:
Reference signal, Synchronization signals and NPBCH allocated as per TS 36.211.


Table A.3.2-1d: Fixed Reference Channel for Receiver Requirements (HD-FDD) with repetition – for CAT-NB1

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	0.2

	Number of subcarriers
	
	12

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Number of HARQ Processes
	Processes
	1

	Maximum number of HARQ transmissions
	
	1

	Transport block size
	Bits
	88

	Number of Sub-Frames per transport block
	
	1

	Transport block CRC
	Bits
	24

	Binary Channel Bits Per Sub-Frame
	Bits
	320

	LTE CRS port
	
	N/A

	Number of NRS ports
	
	1

	Number of NPDSCH repetitions
	
	TBD

	UE DL Category
	
	NB1

	Note 1:
NB-IoT in stand-alone mode has been considered here

Note 2:
Reference signal, Synchronization signals and NPBCH allocated as per TS 36.211.


Table A.3.2-2: Fixed Reference Channel for Receiver Requirements (TDD)

	Parameter
	Unit
	Value

	Channel Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Uplink-Downlink Configuration (Note 6)
	
	1
	1
	1
	1
	1
	1

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

	Number of HARQ Processes
	Processes
	7
	7
	7
	7
	7
	7

	Maximum number of HARQ transmission
	
	1
	1
	1
	1
	1
	1

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	408
	1320
	2216
	4392
	6712
	8760

	  For Sub-Frame 1, 6
	
	n/a
	968
	1544
	3240
	4968
	6712

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

	  For Sub-Frame 0
	
	208
	1064
	1800
	4392
	6712
	8760

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

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

	  For Sub-Frame 4, 9
	
	1
	1
	1
	1
	2
	2

	  For Sub-Frame 1, 6
	
	n/a
	1
	1
	1
	1
	2

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

	  For Sub-Frame 0
	
	1
	1
	1
	1
	2
	2

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	1368
	3780
	6300
	13800
	20700
	27600

	  For Sub-Frame 1, 6
	
	n/a
	3276
	5556
	11256
	16956
	22656

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

	  For Sub-Frame 0
	
	672
	3084
	5604
	13104
	20004
	26904

	Max. Throughput averaged over 1 frame
	kbps
	102.4
	564
	932
	1965.6
	3007.2
	3970.4

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

	Note 1:
For normal subframes(0,4,5,9), 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 special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:
For 1.4MHz, no data shall be scheduled on special subframes (1&6) to avoid problems with insufficient PDCCH performance

Note 3:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [8]

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:
As per Table 4.2-2 in TS 36.211 [8]


Table A.3.2-2a: Fixed Reference Channel for Receiver Requirements for UE Category 0 (TDD)

	Parameter
	Unit
	Value

	Channel Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	14
	14
	14
	14
	14

	Uplink-Downlink Configuration (Note 5)
	
	1
	1
	1
	1
	1
	1

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

	Number of HARQ Processes
	Processes
	[7]
	[7]
	[7]
	[7]
	[7]
	[7]

	Maximum number of HARQ transmission
	
	1
	1
	1
	1
	1
	1

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	408
	1000
	1000
	1000
	1000
	1000

	  For Sub-Frame 1, 6
	
	N/A
	872
	872
	872
	872
	872

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

	  For Sub-Frame 0
	
	208
	1000
	1000
	1000
	1000
	1000

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

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

	  For Sub-Frame 4, 9
	
	1
	1
	1
	1
	1
	1

	  For Sub-Frame 1, 6
	
	N/A
	1
	1
	1
	1
	1

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

	  For Sub-Frame 0
	
	1
	1
	1
	1
	1
	1

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	1368
	3528
	3528
	3864
	3864
	3864

	  For Sub-Frame 1, 6
	
	N/A
	3048
	3048
	3048
	3048
	3048

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

	  For Sub-Frame 0
	
	672
	2832
	2832
	3168
	3168
	3168

	Max. Throughput averaged over 1 frame
	kbps
	102.4
	474.4
	474.4
	474.4
	474.4
	474.4

	UE DL Category
	
	0
	0
	0
	0
	0
	0

	Note 1:
For normal subframes(0,4,5,9), 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 special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:
For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance

Note 3:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [8]

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:
As per Table 4.2-2 in TS 36.211 [8]


Table A.3.2-2b: Fixed Reference Channel for Receiver Requirements for UE category M1 (TDD)

	Parameter
	Unit
	Value

	Channel Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	4
	4
	4
	4
	4
	4

	Uplink-Downlink Configuration (Note 5)
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame (D)
	
	3
	3
	3
	3
	3
	3

	Number of HARQ Processes
	Processes
	[7]
	[7]
	[7]
	[7]
	[7]
	[7]

	Maximum number of HARQ transmission
	
	1
	1
	1
	1
	1
	1

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	256
	256
	256
	328
	328
	328

	  For Sub-Frame 1, 6
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

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

	  For Sub-Frame 0
	
	256
	256
	256
	328
	328
	328

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

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

	  For Sub-Frame 4, 9
	
	1
	1
	1
	1
	1
	1

	  For Sub-Frame 1, 6
	
	N/A
	1
	1
	1
	1
	1

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

	  For Sub-Frame 0
	
	1
	1
	1
	1
	1
	1

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	912
	1008
	1008
	1104
	1104
	1104

	  For Sub-Frame 1, 6
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

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

	  For Sub-Frame 0
	
	912
	1008
	1008
	1104
	1104
	1104

	Max. Throughput averaged over 1 frame
	kbps
	76.8
	76.8
	76.8
	98.4
	98.4
	98.4

	UE DL Category
	
	M1
	M1
	M1
	M1
	M1
	M1

	Note 1:
For normal subframes(0,4,5,9), 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 special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:
No data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance

Note 3:
Reference signal, Synchronization signals and PBCH allocated as per 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:
As per Table 4.2-2 in TS 36.211 [4]

Note 6:
For Sub-Frame 0, the scheduled narrowband avoids the centre of the channel where some REs of the same PRBs are occupied by PBCH and synchronization signals.

Note 7:
2 resource blocks allocated to M-PDCCH


Table A.3.2-3: Fixed Reference Channel for Maximum input level for UE Categories 3-8 (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	9
	9
	9
	9
	9

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2984
	8504
	14112
	30576
	46888
	61664

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

	  For Sub-Frame 0
	Bits
	n/a
	6456
	12576
	28336
	45352
	61664

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

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

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	2
	3
	5
	8
	11

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

	  For Sub-Frame 0
	
	n/a
	2
	3
	5
	8
	11

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4104
	11340
	18900
	41400
	62100
	82800

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

	  For Sub-Frame 0
	Bits
	n/a
	8820
	16380
	38880
	59580
	80280

	Max. Throughput averaged over 1 frame
	kbps
	2387.2
	7448.8
	12547
	27294
	42046
	55498

	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 [8]

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)


Table A.3.2-3a: Fixed Reference Channel for Maximum input level for UE Category 1 (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	18
	17
	17
	17

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	9
	9
	9
	9
	9

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2984
	8504
	10296
	10296
	10296
	10296

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

	  For Sub-Frame 0
	Bits
	n/a
	6456
	8248
	10296
	10296
	10296

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

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

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

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

	  For Sub-Frame 0
	
	n/a
	2
	2
	2
	2
	2

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4104
	11340
	13608
	14076
	14076
	14076

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

	  For Sub-Frame 0
	Bits
	n/a
	8820
	11088
	14076
	14076
	14076

	Max. Throughput averaged over 1 frame
	kbps
	2387.2
	7448.8
	9079.6
	9266.4
	9266.4
	9266.4

	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 [8]

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)


Table A.3.2-3b: Fixed Reference Channel for Maximum input level for UE Category 2 (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	83

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	9
	9
	9
	9
	9

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2984
	8504
	14112
	30576
	46888
	51024

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

	  For Sub-Frame 0
	Bits
	n/a
	6456
	12576
	28336
	45352
	51024

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

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

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

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

	  For Sub-Frame 0
	
	n/a
	2
	3
	5
	8
	9

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4104
	11340
	18900
	41400
	62100
	68724

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

	  For Sub-Frame 0
	Bits
	n/a
	8820
	16380
	38880
	59580
	66204

	Max. Throughput averaged over 1 frame
	kbps
	2387.2
	7448.8
	12547
	27294
	42046
	45922

	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 [8]

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)


Table A.3.2-3c: Fixed Reference Channel for Maximum input level for UE DL Category 0 (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	2
	2
	2
	2
	2
	2

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	9
	9
	9
	9
	9

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	[8]
	[8]
	[8]
	[8]
	[8]
	[8]

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1000
	1000
	1000
	1000
	1000
	1000

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

	  For Sub-Frame 0 (Note 3)
	Bits
	N/A
	1000
	1000
	1000
	1000
	1000

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
	
	
	
	
	
	
	

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

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

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

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1368
	1512
	1512
	1656
	1656
	1656

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

	  For Sub-Frame 0 (Note 3)
	Bits
	N/A
	1512
	1512
	1656
	1656
	1656

	Max. Throughput averaged over 1 frame
	kbps
	800
	900
	900
	900
	900
	900

	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 [8].
Note 3:
For Sub-Frame 0, it is assumed that the allocated 2PRBs are scheduled on the RBs other than the center 6PRBs as most of the symbols are occupied by PBCH and synchronization signals.


Table A.3.2-4: Fixed Reference Channel for Maximum input level for UE Categories 3-8 (TDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Uplink-Downlink Configuration  (Note 6)
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame
	
	2
	3+2
	3+2
	3+2
	3+2
	3+2

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	7
	7
	7
	7
	7
	7

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	2984
	8504
	14112
	30576
	46888
	61664

	  For Sub-Frames 1,6
	Bits
	n/a
	6968
	11448
	23688
	35160
	46888

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

	  For Sub-Frame 0
	Bits
	n/a
	6968
	12576
	30576
	45352
	61664

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame

(Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	2
	3
	5
	8
	11

	  For Sub-Frames 1,6
	
	n/a
	2
	2
	4
	6
	8

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

	  For Sub-Frame 0
	
	n/a
	2
	3
	5
	8
	11

	Binary Channel Bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	4104
	11340
	18900
	41400
	62100
	82800

	  For Sub-Frames 1,6
	
	n/a
	9828
	16668
	33768
	50868
	67968

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

	  For Sub-Frame 0
	Bits
	n/a
	9252
	16812
	39312
	60012
	80712

	Max. Throughput averaged over 1 frame
	kbps
	596.8
	3791.2
	6369.6
	13910
	20945
	27877

	Note 1:
For normal subframes(0,4,5,9), 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 special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:
For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance

Note 3:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [8]

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:
As per Table 4.2-2 in TS 36.211 [8]


Table A.3.2-4a: Fixed Reference Channel for Maximum input level for UE Category 1 (TDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	18
	17
	17
	17

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Uplink-Downlink Configuration (Note 5)
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame
	
	2
	3+2
	3+2
	3+2
	3+2
	3+2

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	7
	7
	7
	7
	7
	7

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	2984
	8504
	10296
	10296
	10296
	10296

	  For Sub-Frames 1,6
	Bits
	n/a
	6968
	8248
	7480
	7480
	7480

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

	  For Sub-Frame 0
	Bits
	n/a
	6968
	8248
	10296
	10296
	10296

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame

(Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	2
	2
	2
	2
	2

	  For Sub-Frames 1,6
	
	n/a
	2
	2
	2
	2
	2

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

	  For Sub-Frame 0
	
	n/a
	2
	2
	2
	2
	2

	Binary Channel Bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	4104
	11340
	13608
	14076
	14076
	14076

	  For Sub-Frames 1,6
	
	n/a
	9828
	11880
	11628
	11628
	11628

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

	  For Sub-Frame 0
	Bits
	n/a
	9252
	11520
	14076
	14076
	14076

	Max. Throughput averaged over 1 frame
	kbps
	596.8
	3791.2
	4533.6
	4584.8
	4584.8
	4584.8

	Note 1:
For normal subframes(0,4,5,9), 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 special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:
For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance

Note 3:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [8]

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:
As per Table 4.2-2 in TS 36.211 [8]


Table A.3.2-4b: Fixed Reference Channel for Maximum input level for UE Category 2 (TDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	83

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Uplink-Downlink Configuration (Note 5)
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame
	
	2
	3+2
	3+2
	3+2
	3+2
	3+2

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	7
	7
	7
	7
	7
	7

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	2984
	8504
	14112
	30576
	46888
	51024

	  For Sub-Frames 1,6
	Bits
	n/a
	6968
	11448
	23688
	35160
	39232

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

	  For Sub-Frame 0
	Bits
	n/a
	6968
	12576
	30576
	45352
	51024

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame

(Note 4)
	
	
	
	
	
	
	

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

	  For Sub-Frames 1,6
	
	n/a
	2
	3
	5
	7
	7

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

	  For Sub-Frame 0
	
	n/a
	2
	3
	5
	8
	9

	Binary Channel Bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	4104
	11340
	18900
	41400
	62100
	68724

	  For Sub-Frames 1,6
	
	n/a
	9828
	16668
	33768
	50868
	56340

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

	  For Sub-Frame 0
	Bits
	n/a
	9252
	16380
	39312
	60012
	66636

	Max. Throughput averaged over 1 frame
	kbps
	596.8
	3791.2
	6369.6
	13910
	20945
	23154

	Note 1:
For normal subframes(0,4,5,9), 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 special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:
For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance

Note 3:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [8]

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:
As per Table 4.2-2 in TS 36.211 [8]


Table A.3.2-4c: Fixed Reference Channel for Maximum input level for UE DL Category 0 (TDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	2
	2
	2
	2
	2
	2

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Uplink-Downlink Configuration (Note 5)
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame
	
	2
	3+2
	3+2
	3+2
	3+2
	3+2

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Number of HARQ Processes
	Processes
	[7]
	[7]
	[7]
	[7]
	[7]
	[7]

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	1000
	1000
	1000
	1000
	1000
	1000

	  For Sub-Frames 1,6
	Bits
	N/A
	712
	712
	712
	712
	712

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

	  For Sub-Frame 0
	Bits
	N/A
	1000
	1000
	1000
	1000
	1000

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame

(Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	1
	1
	1
	1
	1

	  For Sub-Frames 1,6
	
	N/A
	1
	1
	1
	1
	1

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

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

	Binary Channel Bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	1368
	1512
	1512
	1656
	1656
	1656

	  For Sub-Frames 1,6
	
	N/A
	1224
	1224
	1368
	1368
	1368

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

	  For Sub-Frame 0
	Bits
	N/A
	1512
	1512
	1656
	1656
	1656

	Max. Throughput averaged over 1 frame
	kbps
	200
	442.4
	442.4
	442.4
	442.4
	442.4

	Note 1:
For normal subframes(0,4,5,9), 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 special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:
For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance.

Note 3:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [8].

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:
As per Table 4.2-2 in TS 36.211 [8].


Table A.3.2-5: Fixed Reference Channel for Maximum input level for UE Categories 11/12 and UE DL categories ≥11 (FDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	9
	9
	9
	9
	9

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Target Coding Rate
	
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4392
	12216
	19848
	42368
	63776
	84760

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

	  For Sub-Frame 0
	Bits
	N/A
	9912
	17568
	40576
	63776
	84760

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame

(Note 3)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	2
	4
	7
	11
	14

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

	  For Sub-Frame 0
	
	N/A
	2
	3
	7
	11
	14

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	5472
	15120
	25200
	55200
	82800
	110400

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

	  For Sub-Frame 0
	Bits
	N/A
	12210
	22290
	51840
	79440
	107040

	Max. Throughput averaged over 1 frame
	kbps
	3513.6
	10764
	17635.2
	37952
	57398.4
	76284

	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 [8].

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).


Table A.3.2-6: Fixed Reference Channel for Maximum input level for UE Categories 11/12 and UE DL categories ≥11 (TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Uplink-Downlink Configuration (Note 5)
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame
	
	2
	3+2
	3+2
	3+2
	3+2
	3+2

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Target Coding Rate
	
	4/5
	4/5
	4/5
	4/5
	4/5
	4/5

	Number of HARQ Processes
	Processes
	7
	7
	7
	7
	7
	7

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	4392
	12216
	19848
	42368
	63776
	84760

	  For Sub-Frames 1,6
	Bits
	N/A
	10680
	17568
	36696
	55056
	75376

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

	  For Sub-Frame 0
	Bits
	N/A
	9912
	17568
	42368
	63776
	84760

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame

(Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	2
	4
	7
	11
	14

	  For Sub-Frames 1,6
	
	N/A
	2
	3
	6
	9
	13

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

	  For Sub-Frame 0
	
	N/A
	2
	3
	7
	11
	14

	Binary Channel Bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	5472
	15120
	25200
	55200
	82800
	110400

	  For Sub-Frames 1,6
	
	N/A
	13104
	22224
	45024
	67824
	90624

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

	  For Sub-Frame 0
	Bits
	N/A
	12336
	22416
	52416
	80016
	107616  

	Max. Throughput averaged over 1 frame
	kbps
	878.4
	5570.4
	9240
	20049.6
	30144
	40503.2

	Note 1:
For normal subframes (0,4,5,9), 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 special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:
For 1.4MHz, no data shall be scheduled on special subframes (1&6) to avoid problems with insufficient PDCCH performance.

Note 3:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [8].

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:
As per Table 4.2-2 in TS 36.211 [8].


A.3.2A
Downlink Reference measurement channel for TX characteristics

Tables A.3.2A-1 and A.3.2A-2 describes the reference measurement channels to be used on the downlink during  Transmitter Characteristics (clause 6) for FDD and TDD respectively. The number of allocated resource blocks have been defined (partial allocation) to allow the transmission of PBCH, PSS/SSS and system information mapped on PDSCH.

Table A.3.2A-1: Fixed DL PDSCH Dedicated Reference Channel for TX Requirements (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	3
	4
	8
	16
	25
	30

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10
	10

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	(Note 4)
	1/3
	1/3
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	Bits
	88
	328
	680
	1384
	2216
	2664

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
	
	1
	1
	1
	1
	1
	1

	Code block CRC size
	Bits
	0
	0
	0
	0
	0
	0

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1, 2, 3, 4, 6, 7, 8, 9
	Bits
	684
	1008
	2016
	4416
	6900
	8280

	  For Sub-Frames 5
	
	540
	1008
	2016
	4416
	6900
	8280

	  For Sub-Frames 0
	
	264
	1008
	2016
	4416
	6900
	8280

	Max. Throughput averaged over 1 frame
	kbps
	88
	328
	680
	1384
	2216
	2664

	UE-Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10MHz 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 [8]

Note 3:
The PDSCH shall be assigned to the UE under test with a set of allocated localized virtual resource blocks starting from one end of the channel.

Note 4:
To ensure constant transport block size in 1.4MHz, the code rate for subframes varies approx. within {1/8-1/3}


Table A.3.2A-2: Fixed DL PDSCH Dedicated Reference Channel for TX Requirements (TDD)
	Parameter
	Unit
	Value

	Channel Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	3
	4
	8
	16
	25
	30

	Uplink-Downlink Configuration (Note 6)
	
	1
	1
	1
	1
	1
	1

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

	Number of HARQ Processes
	Processes
	7
	7
	7
	7
	7
	7

	Maximum number of HARQ transmission
	
	1
	1
	1
	1
	1
	1

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target coding rate
	
	(Note 5)
	1/3
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	For Sub-Frame 1, 6
	
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	For Sub-Frame 0, 4, 5, 9
	
	88
	328
	680
	1384
	2216
	2664

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks
	
	1
	1
	1
	1
	1
	1

	Code block CRC size
	
	0
	0
	0
	0
	0
	0

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	For Sub-Frame 1, 6
	
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	For Sub-Frame 4, 9
	
	684
	1008
	2016
	4416
	6900
	8280

	For Sub-Frame 0
	
	336
	1008
	2016
	4416
	6900
	8280

	For Sub-Frame 5
	
	612
	1008
	2016
	4416
	6900
	8280

	Max. Throughput averaged over one frame
	kbps
	35.2
	131.2
	272
	553.6
	886.4
	1065.6

	UE-Category
	
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1
	≥ 1

	Note 1:
For normal subframes (0,4,5,9), 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 special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:
For simplicity, no data shall be scheduled on special subframes (1&6).

Note 3:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [8]

Note 4:
The PDSCH shall be assigned to the UE under test with a set of allocated localized virtual resource blocks starting from one end of the channel.
Note 5:
To ensure constant transport block size in 1.4MHz, the code rate for subframes varies approx. within {1/8-1/3}.
Note 6:
As per Table 4.2-2 in TS 36.211 [8]


A.3.2B
Downlink Reference measurement channel for ProSe testing

Tables A.3.2B-1 and A.3.2B-2 describes the reference measurement channels to be used on the downlink during  ProSe testing for FDD and TDD respectively. The number of allocated resource blocks have been defined (partial allocation) to allow the transmission of PBCH, PSS/SSS and system information mapped on PDSCH.

Table A.3.2B-1: Fixed DL PDSCH Dedicated Reference Channel for ProSe testing (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	8
	16
	25
	30

	Subcarriers per resource block
	
	
	
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	
	
	10
	10
	10
	10

	Modulation
	
	
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	
	
	1/3
	1/3
	1/3
	1/3

	Number of HARQ Processes
	Processes
	
	
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	
	
	1
	1
	1
	1

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	Bits
	
	
	680
	1384
	2216
	2664

	Transport block CRC
	Bits
	
	
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
	
	
	
	1
	1
	1
	1

	Code block CRC size
	Bits
	
	
	0
	0
	0
	0

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1, 2, 3, 4, 6, 7, 8, 9
	Bits
	
	
	2016
	4416
	6900
	8280

	  For Sub-Frames 5
	
	
	
	2016
	4416
	6900
	8280

	  For Sub-Frames 0
	
	
	
	2016
	4416
	6900
	8280

	Max. Throughput averaged over 1 frame
	kbps
	
	
	680
	1384
	2216
	2664

	UE-Category
	
	
	
	≥ 1
	≥ 1
	≥ 1
	≥ 1

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10MHz 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 [8].

Note 3:
The PDSCH shall be assigned to the UE under test with a set of allocated localized virtual resource blocks starting from one end of the channel.


Table A.3.2B-1: Fixed DL PDSCH Dedicated Reference Channel for ProSe testing (TDD)
	Parameter
	Unit
	Value

	Channel Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	8
	16
	25
	30

	Uplink-Downlink Configuration (Note 5)
	
	
	
	1
	1
	1
	1

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

	Number of HARQ Processes
	Processes
	
	
	7
	7
	7
	7

	Maximum number of HARQ transmission
	
	
	
	1
	1
	1
	1

	Modulation
	
	
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target coding rate
	
	
	
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	For Sub-Frame 1, 6
	
	
	
	n/a
	n/a
	n/a
	n/a

	For Sub-Frame 0, 4, 5, 9
	
	
	
	680
	1384
	2216
	2664

	Transport block CRC
	Bits
	
	
	24
	24
	24
	24

	Number of Code Blocks
	
	
	
	1
	1
	1
	1

	Code block CRC size
	
	
	
	0
	0
	0
	0

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	For Sub-Frame 1, 6
	
	
	
	n/a
	n/a
	n/a
	n/a

	For Sub-Frame 4, 9
	
	
	
	2016
	4416
	6900
	8280

	For Sub-Frame 0
	
	
	
	2016
	4416
	6900
	8280

	For Sub-Frame 5
	
	
	
	2016
	4416
	6900
	8280

	Max. Throughput averaged over one frame
	kbps
	
	
	272
	553.6
	886.4
	1065.6

	UE-Category
	
	
	
	≥ 1
	≥ 1
	≥ 1
	≥ 1

	Note 1:
For normal subframes (0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz For special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.

Note 2:
For simplicity, no data shall be scheduled on special subframes (1&6).

Note 3:
Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [8].

Note 4:
The PDSCH shall be assigned to the UE under test with a set of allocated localized virtual resource blocks starting from one end of the channel.
Note 5:
As per Table 4.2-2 in TS 36.211 [8].


A.3.3
Reference measurement channel for PDSCH performance requirements (FDD)

A.3.3.1
Single-antenna transmission (Common Reference Symbols)
Table A.3.3.1-1: Fixed Reference Channel QPSK R=1/3

	Parameter
	Unit
	Value

	Reference channel
	
	R.4 FDD
	R.42

FDD
	R.42-1 FDD
	R.42-2 FDD
	R.42-3 FDD
	R.2 FDD

	Channel bandwidth
	MHz
	1.4
	20
	3
	5
	15
	10

	Allocated resource blocks (Note 4)
	
	6
	100
	15
	25
	75
	50

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	8760
	1320
	2216
	6712
	4392

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

	  For Sub-Frame 0
	Bits
	152
	8760
	1064
	1800
	6712
	4392

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	
	
	
	
	

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

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

	  For Sub-Frame 0
	
	1
	2
	1
	1
	2
	1

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1368
	27600
	3780
	6300
	20700
	13800

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

	  For Sub-Frame 0
	Bits
	528
	26760
	2940
	5460
	19860
	12960

	Max. Throughput averaged over 1 frame

(Note 4)
	Mbps
	0.342
	7.884
	1.162
	1.953
	6.041
	3.953

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

	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 [8].

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.


Table A.3.3.1-2: Fixed Reference Channel 16QAM R=1/2

	Parameter
	Unit
	Value

	Reference channel
	
	
	
	R.3-1

FDD
	R.3 FDD
	
	

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	25
	50
	
	

	Allocated subframes per Radio Frame
	
	
	
	9
	9
	
	

	Modulation
	
	
	
	16QAM
	16QAM
	
	

	Target Coding Rate
	
	
	
	1/2
	1/2
	
	

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	6456
	14112
	
	

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

	  For Sub-Frame 0
	Bits
	
	
	5736
	12960
	
	

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

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

	  For Sub-Frame 5
	
	
	
	n/a
	n/a
	
	

	  For Sub-Frame 0
	
	
	
	1
	3
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	12600
	27600
	
	

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

	  For Sub-Frame 0
	Bits
	
	
	10920
	25920
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	
	
	5.738
	12.586
	
	

	UE Category
	
	
	
	≥ 1
	≥ 2
	
	

	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 [8]

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)


Table A.3.3.1-3: Fixed Reference Channel 64QAM R=3/4

	Parameter
	Unit
	Value

	Reference channel
	
	
	R.5 FDD
	R.6 FDD
	R.7 FDD
	R.8 FDD
	R.9 FDD

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	15
	25
	50
	75
	100

	Allocated subframes per Radio Frame
	
	
	9
	9
	9
	9
	9

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	3/4
	3/4
	3/4
	3/4
	3/4
	3/4

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	8504
	14112
	30576
	46888
	61664

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

	  For Sub-Frame 0
	Bits
	
	6456
	12576
	28336
	45352
	61664

	Number of Code Blocks per Sub-Frame (see Note 3)
	
	
	2
	3
	5
	8
	11

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	11340
	18900
	41400
	62100
	82800

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

	  For Sub-Frame 0
	Bits
	
	8820
	16380
	38880
	59580
	80280

	Max. Throughput averaged over 1 frame
	Mbps
	
	7.449
	12.547
	27.294
	42.046
	55.498

	UE Category
	
	
	≥ 1
	≥ 2
	≥ 2
	≥ 2
	≥ 3

	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 [8]
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)


Table A.3.3.1-3a: Fixed Reference Channel 64QAM R=3/4

	Parameter
	Unit
	Value

	Reference channel
	
	
	R.6-1 FDD
	R.7-1 FDD
	R.8-1 FDD
	R.9-1 FDD
	R.9-2 FDD

	Channel bandwidth
	MHz
	
	5
	10
	15
	20
	20

	Allocated resource blocks (Note 3)
	
	
	18
	17
	17
	17
	83

	Allocated subframes per Radio Frame
	
	
	9
	9
	9
	9
	9

	Modulation
	
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	
	3/4
	3/4
	3/4
	3/4
	3/4

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	10296
	10296
	10296
	10296
	51024

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

	  For Sub-Frame 0
	Bits
	
	8248
	10296
	10296
	10296
	51024

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

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

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

	  For Sub-Frame 0
	
	
	2
	2
	2
	2
	9

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	13608
	14076
	14076
	14076
	68724

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

	  For Sub-Frame 0
	Bits
	
	11088
	14076
	14076
	14076
	66204

	Max. Throughput averaged over 1 frame
	Mbps
	
	9.062
	9.266
	9.266
	9.266
	45.922

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

	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 [8]

Note 3:
Localized allocation started from RB #0 is applied.

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)


Table A.3.3.1-4: Fixed Reference Channel Single PRB (Channel Edge)

	Parameter
	Unit
	Value

	Reference channel
	
	
	R.0 FDD
	
	R.1 FDD
	
	

	Channel bandwidth
	MHz
	1.4
	3
	5
	10/20
	15
	20

	Allocated resource blocks
	
	
	1
	
	1
	
	

	Allocated subframes per Radio Frame
	
	
	9
	
	9
	
	

	Modulation
	
	
	16QAM
	
	16QAM
	
	

	Target Coding Rate
	
	
	1/2
	
	1/2
	
	

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	224
	
	256
	
	

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

	  For Sub-Frame 0
	Bits
	
	224
	
	256
	
	

	Number of Code Blocks per Sub-Frame (see Note 3)
	
	
	1
	
	1
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	504
	
	552
	
	

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

	  For Sub-Frame 0
	Bits
	
	504
	
	552
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	
	0.202
	
	0.230
	
	

	UE Category
	
	
	≥ 1
	
	≥ 1
	
	

	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 [8]
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)


Table A.3.3.1-5: Fixed Reference Channel Single PRB (MBSFN Configuration)

	Parameter
	Unit
	Value

	Reference channel
	
	R.29 FDD (MBSFN)

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	1

	MBSFN Configuration (Note 3)
	
	111111

	Allocated subframes per Radio Frame
	
	3

	Modulation
	
	16QAM

	Target Coding Rate
	
	1/2

	Information Bit Payload
	
	

	  For Sub-Frames 4,9
	Bits
	256

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	256

	  For Sub-Frame 1,2,3,6,7,8
	Bits
	0 (MBSFN)

	Number of Code Blocks per Sub-Frame (see Note 4)
	
	1

	  For Sub-Frames 4,9
	
	1

	  For Sub-Frame 5
	
	n/a

	  For Sub-Frame 0
	
	1

	  For Sub-Frame 1,2,3,6,7,8
	
	0 (MBSFN)

	Binary Channel Bits Per Sub-Frame
	
	

	  For Sub-Frames 4,9
	Bits
	552

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	552

	  For Sub-Frame 1,2,3,6,7,8
	Bits
	0 (MBSFN)

	Max. Throughput averaged over 1 frame
	kbps
	76.8

	UE Category
	
	≥ 1

	Note 1:
2 symbols allocated to PDCCH
Note 2:
Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [8]

Note 3:
MBSFN Subframe Allocation as defined in [5], one frame with 6 bits is chosen for MBSFN subframe allocation

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


Table A.3.3.1-6: Fixed Reference Channel QPSK R=1/10

	Parameter
	Unit
	Value

	Reference channel
	
	
	
	
	R.41 FDD
	
	

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks (Note 3)
	
	
	
	
	50
	
	

	Allocated subframes per Radio Frame
	
	
	
	
	9
	
	

	Modulation
	
	
	
	
	QPSK
	
	

	Target Coding Rate
	
	
	
	
	1/10
	
	

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	
	1384
	
	

	  For Sub-Frame 5
	Bits
	
	
	
	N/A
	
	

	  For Sub-Frame 0
	Bits
	
	
	
	1384
	
	

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

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

	  For Sub-Frame 5
	
	
	
	
	N/A
	
	

	  For Sub-Frame 0
	
	
	
	
	1
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	
	13800
	
	

	  For Sub-Frame 5
	Bits
	
	
	
	N/A
	
	

	  For Sub-Frame 0
	Bits
	
	
	
	12960
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	
	
	
	1.246
	
	

	UE Category
	
	
	
	
	≥ 1
	
	

	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 [8].

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).


Table A.3.3.1-7: PCell Fixed Reference Channel for CA demodulation with power imbalance

	Parameter
	Unit
	Value

	Reference channel
	
	R.49 FDD
	R.49-1 FDD
	R.49-2 FDD

	Channel bandwidth
	MHz
	20
	10
	5

	Allocated resource blocks
	
	100
	50
	25

	Allocated subframes per Radio Frame
	
	9
	9
	9

	Modulation
	
	64QAM
	64QAM
	64QAM

	Coding Rate
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.84
	0.84
	0.84

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

	  For Sub-Frame 0
	
	0.87
	0.87
	0.86

	Information Bit Payload
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	63776
	31704
	15840

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

	For Sub-Frame 0
	
	63776
	30576
	14112

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

	  For Sub-Frames 0,1,2,3,4,6,7,8,9
	Code Blocks
	11
	6
	3

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

	Binary Channel Bits Per Sub-Frame
	
	
	5
	3

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	75600
	
	

	  For Sub-Frame 5
	Bits
	N/A
	37800
	18900

	  For Sub-Frame 0
	Bits
	73080
	N/A
	N/A

	Max. Throughput averaged over 1 frame
	Mbps
	57.398
	35280
	16380

	UE Category
	
	≥5
	≥2
	≥2

	Note 1:
3 symbols allocated to PDCCH.
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
Multi-antenna transmission (Common Reference Symbols)
A.3.3.2.1
Two antenna ports

Table A.3.3.2.1-1: Fixed Reference Channel two antenna ports

	Parameter
	Unit
	Value

	Reference channel
	
	R.10 FDD
	R.10-2 FDD
	R.11 FDD
	R.11-1 FDD
	R.11-2 FDD
	R.11-3 FDD Note 5
	R.11-4 FDD
	R.30 FDD
	R.30-1 FDD
	R.35 FDD
	R.35-1 FDD
	R.35-2 FDD
	R.35-3 FDD

	Channel bandwidth
	MHz
	10
	5
	10
	10
	5
	10
	10
	20
	15
	10
	20
	15
	10

	Allocated resource blocks (Note 4)
	
	50
	25
	50
	50
	25
	40
	50
	100
	75
	50
	100
	75
	50

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9
	9
	9
	8
	9
	8
	8
	8

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

	Target Coding Rate
	
	1/3
	1/3
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	0.39
	0.39
	0.39

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4392
	1800
	12960
	12960
	5736
	10296
	6968
	25456
	19080
	19848
	30576
	22920
	15264

	  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
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	4392
	1800
	12960
	N/A
	4968
	10296
	6968
	25456
	N/A
	18336
	N/A
	N/A
	N/A

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	
	
	
	
	
	
	
	
	
	
	
	

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

	  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
	N/A
	N/A

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

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	13200
	6000
	26400
	26400
	12000
	21120
	13200
	52800
	39600
	39600
	79200
	59400
	39600

	  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
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	12384
	5184
	24768
	N/A
	10368
	19488
	12384
	51168
	N/A
	37152
	N/A
	N/A
	N/A

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	3.953
	1.620
	11.664
	10.368
	5.086
	9.266
	6.271
	22.910
	15.264
	17.712
	24.461
	18.336
	12.211

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

	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 [8].
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.11-3 resource blocks of RB6–RB45 are allocated.


Table A.3.3.2.1-2: Fixed Reference Channel two antenna ports

	Parameter
	Unit
	Value

	Reference channel
	
	R.46 FDD
	R.47 FDD
	R.35-4 FDD
	R.11-5 FDD
	R.11-6 FDD
	R.11-7 FDD
	R.11-8 FDD
	R.11- 9 FDD 
	R.11- 10 FDD 
	R.65 FDD
	R.10-2 FDD

	Channel bandwidth
	MHz
	10
	10
	10
	1.4
	3
	15
	10
	10
	10
	10
	5

	Allocated resource blocks (Note 4)
	
	50
	50
	50
	6
	15
	75
	50
	50
	50
	50
	25

	Allocated subframes per Radio Frame
	
	9
	9
	9
	9
	9
	9
	9
	8
	8
	8
	9

	Allocated number of PDCCH symbols
	
	2
	2
	2
	4
	3
	2
	2
	3
	3
	2
	3

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

	Target Coding Rate
	
	
	
	0.47
	1/2
	1/2
	1/2
	3/5
	0.58
	0.67
	0.55
	1/3

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	5160
	8760
	18336
	1352
	3368
	19080
	7992
	6968
	7992
	31704
	1800

	  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
	5160
	8760
	16416
	N/A
	2664
	19080
	6968
	N/A
	N/A
	N/A
	1800

	Number of Code Blocks
(Notes 3 and 4)
	
	
	
	
	
	
	
	
	
	
	
	

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

	  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
	2
	3
	1
	1
	4
	2
	N/A
	N/A
	N/A
	1

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	13200
	26400
	39600
	2592
	7200
	39600
	13200
	12000
	12000
	57600
	6000

	  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
	12384
	24768
	37152
	N/A
	5568
	37968
	12384
	N/A
	N/A
	N/A
	5184

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	4.644
	7.884
	16.310
	1.082
	2.961
	17.172
	7.0904
	5.5744
	6.3936
	25.363
	1.620

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

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


Table A.3.3.2.1-3: Fixed Reference Channel two antenna ports for UE category 0

	Parameter
	Unit
	Value

	Reference channel
	
	R.62 FDD
	R.63 FDD

	Channel bandwidth
	MHz
	10
	10

	Allocated resource blocks (Note 4)
	
	3
	1

	Allocated DL subframes per 4 Radio Frames (Note 3)
	
	15
	15

	Modulation
	
	16QAM
	64QAM

	Target Coding Rate
	
	1/2
	1/2

	Information Bit Payload
	
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Bits
	744
	408

	Number of Code Blocks
	
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Code blocks
	1
	1

	Binary Channel Bits
	
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9 
	Bits
	1584
	792

	Max. Throughput averaged over 4 frames
	Mbps
	0.279
	0.153

	UE DL Category
	
	0
	0

	Note 1:
2 symbols allocated to PDCCH.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].

Note 3:
The downlink subframes are scheduled at the 0th, 1st, 2nd, 8th, 9th, 10th, 16th, 17th, 18th, 24th, 25th, 26th, 32nd, 33rd, 34th subframes every 40ms. Information bit payload is available if downlink subframe is scheduled.

Note 4:
Allocated PRB positions start from {9, 10, …, 9+N-1}, where N is the number of allocated resource blocks.


Table A.3.3.2.1-4: Fixed Reference Channel two antenna ports for UE category M1

	Parameter
	Unit
	Values

	Reference channel
	
	R.79 FDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks (Note 4)
	
	3

	Allocated DL subframes per 4 Radio Frames (Note 3)
	
	3

	Modulation
	
	16QAM

	Target Coding Rate
	
	1/2

	Information Bit Payload
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Bits
	744

	Number of Code Blocks
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Code blocks
	1

	Binary Channel Bits
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Bits
	1584

	  For Sub-Frames 0,1,5,6,7,8,9
	Bits
	N/A

	Max. Throughput averaged over 4 frames
	Mbps
	0.223

	UE DL Category
	
	M1, ≥ 0

	Note 1:
2 symbols allocated to PDCCH.

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

Note 3:
The downlink subframes are scheduled at the 0th, 1st, 2nd, 8th, 9th, 10th, 16th, 17th, 18th, 24th, 25th, 26th, 32nd, 33rd, 34th subframes every 40ms. Information bit payload is available if downlink subframe is scheduled  (starting from 0th subframe). The 3rd-7th, 11th-15th, 19th-23rd, 27th-31st, 35th-36th subframes every 40ms are set as invalid subframe.

Note 4:
Allocated PRB positions for PDSCH are {3, 4, 5} within the assigned narrowband. Allocated PRB positions for MPDCCH are {0, 1} within the assigned narrowband.


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.14-1 FDD
	R.14-2 FDD
	R.14-3 FDD
	R.36 FDD
	R.14-4 FDD
	R.14-5 FDD
	R.14-6 FDD
	R.14-7 FDD
	R.72 FDD
	R.73 FDD
	R.74 FDD

	Channel bandwidth
	MHz
	1.4
	10
	10
	10
	10
	20
	10
	1.4
	3
	5
	15
	10
	10
	10

	Allocated resource blocks (Note 4)
	
	6
	50
	50
	6
	3
	100
	50
	6
	15
	25
	75
	50
	50
	50

	Allocated subframes per Radio Frame
	
	9
	9
	9
	8
	8
	9
	9
	8
	9
	9
	9
	9
	9
	9

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

	Target Coding Rate
	
	1/3
	1/3
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	0.62
	0.43
	1/2

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	4392
	12960
	1544
	744
	25456
	18336
	1192
	3368
	5736
	19080
	31704
	16416 (CW0)

32856 (CW1)
	25456

	  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
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	152
	3624
	11448
	N/A
	N/A
	22920
	18336
	N/A
	2664
	4968
	19080
	31704
	15264 (CW0)

30576 (CW1)
	22920



	Number of Code Blocks
(Notes 3 and 4)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	1
	3
	1
	1
	5
	3
	1
	1
	1
	4
	3
	3 (CW0)

6 (CW1)
	5

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	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
	
	1
	1
	2
	N/A
	N/A
	4
	3
	N/A
	1
	1
	4
	3
	3 (CW0)

5 (CW1)
	5

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1248
	12800
	25600
	3072
	1536
	51200
	38400
	2496
	6960
	11600
	38400
	51200
	38400 (CW0)

76800 (CW1)
	51200

	  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
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	480
	12032
	24064
	N/A
	N/A
	49664
	36096
	N/A
	5424
	10064
	36864
	48128
	36096 (CW0)

72192 (CW1)
	48128

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	0.342
	3.876
	11.513
	1.235
	0.595
	22.656
	16.502
	0.954
	2.961
	5.086
	17.172
	28.534
	14.659 (CW0)

29.342 (CW1)
	22.657

	UE Category
	
	≥ 1
	≥ 1
	≥ 2
	≥ 1
	≥ 1
	≥ 2
	≥ 2
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	≥ 11
	≥ 5
	≥ 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).

Note 4:
Given per component carrier per codeword.


A.3.3.3
Reference Measurement Channel for UE-Specific Reference Symbols

A.3.3.3.0
Two antenna ports (no CSI-RS)
The reference measurement channels in Table A.3.3.3.0-1 apply with two CRS antenna ports and without CSI-RS.

Table A.3.3.3.0-1: Fixed Reference Channel without CSI-RS
	Parameter
	Unit
	Value

	Reference channel
	
	R.70 FDD
	R.71 FDD

	Channel bandwidth
	MHz
	10
	10

	Allocated resource blocks
	
	50
	50

	Allocated subframes per Radio Frame 
	
	10
	10

	Modulation
	
	QPSK
	16QAM

	Target Coding Rate
	
	0.65
	0.6

	Information Bit Payload
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	6968
	12960

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

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

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

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

	  For Sub-Frame 5
	
	N/A
	N/A

	  For Sub-Frame 0
	
	N/A
	N/A

	Binary Channel Bits Per Sub-Frame
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	10800
	21600

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

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

	Max. Throughput averaged over 1 frame
	Mbps
	5.5744
	10.368

	UE Category
	
	≥ 1
	≥ 2

	Note 1:
3 symbols allocated to PDCCH.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].
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.3.3.3.1
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.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	





Table A.3.3.3.1-1: Fixed Reference Channel for CDM-multiplexed DM RS with two CSI-RS antenna ports

	Parameter
	Unit
	Value

	Reference channel
	
	R.51 FDD
	R.51-1 FDD
	R.76 FDD

	Channel bandwidth
	MHz
	10
	10
	10

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

	Allocated subframes per Radio Frame
	
	9
	9
	9

	Modulation
	
	16QAM
	16QAM
	QPSK

	Target Coding Rate
	
	1/2
	0.54
	

	Information Bit Payload 
	
	
	
	

	  For Sub-Frames 1,4,6,9
	Bits
	11448
	12960
	6200

	  For Sub-Frames 2,3,7,8
	Bits
	11448
	12960
	6200

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

	  For Sub-Frame 0
	Bits
	9528
	10680
	4968

	Number of Code Blocks (Note 4)
	
	
	
	

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

	  For Sub-Frames 2,3,7,8
	Code blocks
	2
	3
	2

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

	​​  For Sub-Frame 0
	Bits
	2
	2
	1

	Binary Channel Bits
	
	
	
	

	  For Sub-Frames 1,4,6,9
	Bits
	24000
	24000
	12000

	  For Sub-Frames 2,7
	
	23600
	23600
	11800

	  For Sub-Frames 3,8
	
	23200
	23200
	12000

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

	  For Sub-Frame 0
	Bits
	19680
	19680
	9840

	Max. Throughput averaged over 1 frame
	Mbps
	10.1112
	11.436
	5.4568

	UE Category
	
	≥ 2
	≥ 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:
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 A3.3.3.1-2 apply for verifying demodulation 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.3.3.3.1-2: 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.53 FDD 
	R.54 FDD

	Channel bandwidth
	MHz
	10
	10
	10

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

	Allocated subframes per Radio Frame
	
	9
	9
	9

	Modulation
	
	64QAM
	64QAM
	16QAM

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

	Information Bit Payload 
	
	
	
	

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

	  For Sub-Frames 2,7
	Bits
	16416
	16416
	11448

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

	  For Sub-Frame 0
	Bits
	14688
	14688
	9528

	Number of Code Blocks (Note 4)
	
	
	
	

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

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

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

	  For Sub-Frame 0
	Bits
	3
	3
	2

	Binary Channel Bits
	
	
	
	

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

	  For Sub-Frames 2,7
	
	34200
	33600
	22800

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

	  For Sub-Frame 0
	Bits
	29520
	29520
	19680

	Max. Throughput averaged over 1 frame 
	Mbps
	15.7536
	15.7536
	10.1112

	Note 1:
2 symbols allocated to PDCCH.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].

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).


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

	Channel bandwidth
	MHz
	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)

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

	Modulation
	
	QPSK
	QPSK
	QPSK
	64QAM
	QPSK
	256QAM
	16QAM

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

	Information Bit Payload 
	
	
	
	
	
	
	
	

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

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

	  For Sub-Frame 5
	Bits
	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

	Number of Code Blocks (Note 4)
	
	
	
	
	
	
	
	

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

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

	  For Sub-Frame 5
	Bits
	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

	Binary Channel Bits
	
	
	
	
	
	
	
	

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

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

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

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

	  For Sub-Frame 5
	Bits
	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

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

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

	UE DL Category
	
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 6
	≥ 11
	≥ 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 with two CRS antenna ports and four CSI-RS antenna ports.

Table A.3.3.3.2-2: Fixed Reference Channel for four antenna ports (CSI-RS)

	Parameter
	Unit
	Value

	Reference channel
	
	R.44

FDD
	R.45

FDD
	R.45-1

FDD
	R.60 FDD

	Channel bandwidth
	MHz
	10
	10
	10
	10

	Allocated resource blocks
	
	503
	503
	39
	503

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10

	Modulation
	
	QPSK
	16QAM
	16QAM
	QPSK

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

	Information Bit Payload
	
	
	
	
	

	 For Sub-Frames (Non CSI-RS subframe)
	Bits
	3624
	11448
	8760
	6200

	 For Sub-Frames (CSI-RS subframe)
	Bits
	3624
	11448
	8760
	6200

	 For Sub-Frames (ZeroPowerCSI-RS subframe)
	Bits
	n/a
	n/a
	n/a
	N/A

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

	 For Sub-Frame 0
	Bits
	2984
	9528
	8760
	N/A

	Number of Code Blocks per Sub-Frame

(Note 4)
	
	
	
	
	

	 For Sub-Frames (Non CSI-RS subframe)
	
	1
	2
	2
	2

	 For Sub-Frames (CSI-RS subframe)
	
	1
	2
	2
	2

	 For Sub-Frames (ZeroPowerCSI-RS subframe)
	Bits
	n/a
	n/a
	n/a
	N/A

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

	 For Sub-Frame 0
	
	1
	2
	2
	N/A

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	

	 For Sub-Frames (Non CSI-RS subframe)
	Bits
	12000
	24000
	18720
	12000

	 For Sub-Frames (CSI-RS subframe)
	Bits
	11600
	23200
	18096
	11600

	 For Sub-Frames (ZeroPowerCSI-RS subframe)
	Bits
	n/a
	n/a
	n/a
	N/A

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

	 For Sub-Frame 0
	Bits
	9840
	19680
	18720
	N/A

	Max. Throughput averaged over 1 frame
	Mbps
	3.1976
	10.1112
	7.884
	4.96

	UE Category
	
	≥ 1
	≥ 2
	≥ 1
	≥ 1

	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 [8].

Note 3:
For R.44, R.45 and R.60, 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. For R.45-1, 39 resource blocks are allocated in all subframes (RB0–RB20 and RB30–RB47).
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).


Table A.3.3.3.2-3: Fixed Reference Channel for CDM-multiplexed DM RS with four CSI-RS antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	R.64 FDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks (Note 4)
	
	6

	Allocated subframes per 4 Radio Frames
	
	15

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Information Bit Payload 
	
	

	  For Sub-Frames 0,1,4,5,6,9 (Note 3)
	Bits
	504

	  For Sub-Frames 2,3,7,8 (Note 3)
	Bits
	504

	Number of Code Blocks
	
	

	  For Sub-Frames 0,1,4,5,6,9
	Code blocks
	1

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

	Binary Channel Bits
	
	

	  For Sub-Frames 0,1,4,5,6,9
	Bits
	1440

	  For Sub-Frames 2,3,7,8
	Bits
	1392

	Max. Throughput averaged over 4 frames 
	Mbps
	0.189

	UE DL Category
	
	0

	Note 1:
2 symbols allocated to PDCCH.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].

Note 3:
The downlink subframes are scheduled at the 0th, 1st, 2nd, 8th, 9th, 10th, 16th, 17th, 18th, 24th, 25th, 26th, 32nd, 33rd, 34th subframes every 40ms. Information bit payload is available if downlink subframe is scheduled.

Note 4:
Allocated PRB positions start from {9, 10, …, 9+N-1}, where N is the number of allocated resource blocks.


The reference measurement channels in Table A.3.3.3.2-4 apply with two CRS antenna ports and four CSI-RS antenna ports. 

Table A.3.3.3.2-4: Fixed Reference Channel for four antenna ports (CSI-RS)

	Parameter
	Unit
	Value

	Reference channel
	
	R.69 FDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	50

	Allocated subframes per Radio Frame 
	
	10

	Modulation
	
	QPSK

	Target Coding Rate
	
	

	  For Sub-Frames 2,3,4,6,7,8,9
	
	0.74

	  For Sub-Frame 1
	
	0.8

	Information Bit Payload
	
	

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

	  For Sub-Frame 1
	Bits
	7992

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	N/A

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

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

	  For Sub-Frame 1
	
	2

	  For Sub-Frame 5
	
	N/A

	  For Sub-Frame 0
	
	N/A

	Binary Channel Bits Per Sub-Frame
	
	

	  For Sub-Frames 2,3,4,6,7,8,9
	Bits
	10800

	  For Sub-Frame 1
	Bits
	10000

	2  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	N/A

	Max. Throughput averaged over 1 frame
	Mbps
	6.3936

	UE Category
	
	≥ 1

	Note 1:
3 symbols allocated to PDCCH.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].
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.3.4
Reference measurement channel for PDSCH performance requirements (TDD)

A.3.4.1
Single-antenna transmission (Common Reference Symbols)

Table A.3.4.1-1: Fixed Reference Channel QPSK R=1/3

	Parameter
	Unit
	Value

	Reference channel
	
	R.4 TDD
	R.42 TDD
	R.2A TDD
	R.2 TDD
	R.42-1 TDD
	R.42-2 TDD
	R.42-3 TDD

	Channel bandwidth
	MHz
	1.4
	20
	10
	10
	3
	5
	15

	Allocated resource blocks (Note 6)
	
	6
	100
	50
	50
	15
	25
	75

	Uplink-Downlink Configuration (Note 4)
	
	1
	1
	2
	1
	1
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	3
	3+2
	5+2
	3+2
	3+2
	3+2
	3+2

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload (Note 6)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	408
	8760
	4392
	4392
	1320
	2216
	6712

	  For Sub-Frames 1,6
	Bits
	N/A
	7736
	3240
	3240
	1128
	1864
	5992

	  For Sub-Frames 3,8
	Bits
	N/A
	N/A
	4392
	N/A
	N/A
	N/A
	N/A

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

	  For Sub-Frame 0
	Bits
	208
	8760
	4392
	4392
	1064
	1800
	6712

	Number of Code Blocks
(Notes 5 and 6)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	1
	2
	1
	1
	1
	1
	2

	  For Sub-Frames 1,6
	
	N/A
	2
	1
	1
	1
	1
	1

	  For Sub-Frames 3,8
	
	N/A
	N/A
	1
	N/A
	N/A
	N/A
	N/A

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

	  For Sub-Frame 0
	
	1
	2
	1
	1
	1
	1
	2

	Binary Channel Bits (Note 6)
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	1368
	27600
	13800
	13800
	3780
	6300
	20700

	  For Sub-Frames 1,6
	Bits
	N/A
	22656
	11256
	11256
	3276
	5556
	16956

	  For Sub-Frames 3,8
	
	N/A
	N/A
	13800
	N/A
	N/A
	N/A
	N/A

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

	  For Sub-Frame 0
	Bits
	672
	26904
	13104
	13104
	3084
	5604
	20004

	Max. Throughput averaged over 1 frame (Note 6)
	Mbps
	0.102
	4.175
	2.844
	1.966
	0.596
	0.996
	3.212

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

	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.

Note 2:
For BW=1.4 MHz, the information bit payloads of special subframes are set to zero (no scheduling) to avoid problems with insufficient PDCCH performance at the test point. 

Note 3:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].
Note 4:
As per Table 4.2-2 in TS 36.211 [8].

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).

Note 6:
Given per component carrier per codeword.


Table A.3.4.1-2: Fixed Reference Channel 16QAM R=1/2

	Parameter
	Unit
	Value

	Reference channel
	
	
	
	R.3-1

TDD
	R.3 TDD
	
	

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	25
	50
	
	

	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-Frames 4,9
	Bits
	
	
	6456
	14112
	
	

	  For Sub-Frames 1,6
	Bits
	
	
	5160
	11448
	
	

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

	  For Sub-Frame 0
	Bits
	
	
	5736
	12960
	
	

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

	  For Sub-Frames 4,9
	
	
	
	2
	3
	
	

	  For Sub-Frames 1,6
	
	
	
	1
	2
	
	

	  For Sub-Frame 5
	
	
	
	n/a
	n/a
	
	

	  For Sub-Frame 0
	
	
	
	1
	3
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	
	
	12600
	27600
	
	

	  For Sub-Frames 1,6
	Bits
	
	
	11112
	22512
	
	

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

	  For Sub-Frame 0
	Bits
	
	
	11208
	26208
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	
	
	2.897
	6.408
	
	

	UE Category
	
	
	
	≥ 1
	≥ 2
	
	

	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.

Note 2:
Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [8]
Note 3:
As per Table 4.2-2 in TS 36.211 [8]

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)


Table A.3.4.1-3: Fixed Reference Channel 64QAM R=3/4

	Parameter
	Unit
	Value

	Reference channel
	
	
	R.5 TDD
	R.6 TDD
	R.7 TDD
	R.8 TDD
	R.9 TDD

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	15
	25
	50
	75
	100

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

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

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	
	3/4
	3/4
	3/4
	3/4
	3/4

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	
	8504
	14112
	30576
	46888
	61664

	  For Sub-Frames 1,6
	Bits
	
	6968
	11448
	23688
	35160
	46888

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

	  For Sub-Frame 0
	Bits
	
	6968
	12576
	30576
	45352
	61664

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

	  For Sub-Frames 4,9
	
	
	2
	3
	5
	8
	11

	  For Sub-Frames 1,6
	
	
	2
	2
	4
	6
	8

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

	  For Sub-Frame 0
	
	
	2
	3
	5
	8
	11

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	
	11340
	18900
	41400
	62100
	82800

	  For Sub-Frames 1,6
	Bits
	
	9828
	16668
	33768
	50868
	67968

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

	  For Sub-Frame 0
	Bits
	
	9252
	16812
	39312
	60012
	80712

	Max. Throughput averaged over 1 frame
	Mbps
	
	3.791
	6.370
	13.910
	20.945
	27.877

	UE Category
	
	
	≥ 1
	≥ 2
	≥ 2
	≥ 2
	≥ 3

	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.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8]
Note 3:
As per Table 4.2-2 TS 36.211 [8]

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)


Table A.3.4.1-3a: Fixed Reference Channel 64QAM R=3/4

	Parameter
	Unit
	Value

	Reference channel
	
	
	R.6-1 TDD
	R.7-1 TDD
	R.8-1 TDD
	R.9-1 TDD
	R.9-2 TDD

	Channel bandwidth
	MHz
	
	5
	10
	15
	20
	20

	Allocated resource blocks (Note 3)
	
	
	18
	17
	17
	17
	83

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

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

	Modulation
	
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	
	3/4
	3/4
	3/4
	3/4
	3/4

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	
	10296
	10296
	10296
	10296
	51024

	  For Sub-Frames 1,6
	Bits
	
	8248
	7480
	7480
	7480
	39232

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

	  For Sub-Frame 0
	Bits
	
	8248
	10296
	10296
	10296
	51024

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

	  For Sub-Frames 4,9
	
	
	2
	2
	2
	2
	9

	  For Sub-Frames 1,6
	
	
	2
	2
	2
	2
	7

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

	  For Sub-Frame 0
	
	
	2
	2
	2
	2
	9

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	
	13608
	14076
	14076
	14076
	68724

	  For Sub-Frames 1,6
	Bits
	
	11880
	11628
	11628
	11628
	56340

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

	  For Sub-Frame 0
	Bits
	
	11520
	14076
	14076
	14076
	66636

	Max. Throughput averaged over 1 frame
	Mbps
	
	4.534
	4.585
	4.585
	4.585
	23.154

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

	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.

Note 2:
Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [8]

Note 3:
Localized allocation started from RB #0 is applied.

Note 4:
As per Table 4.2-2 TS 36.211 [8]

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)


Table A.3.4.1-4: Fixed Reference Channel Single PRB

	Parameter
	Unit
	Value

	Reference channel
	
	
	R.0 TDD
	
	R.1 TDD
	
	

	Channel bandwidth
	MHz
	1.4
	3
	5
	10/20
	15
	20

	Allocated resource blocks
	
	
	1
	
	1
	
	

	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-Frames 4,9
	Bits
	
	224
	
	256
	
	

	  For Sub-Frames 1,6
	Bits
	
	208
	
	208
	
	

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

	  For Sub-Frame 0
	Bits
	
	224
	
	256
	
	

	Number of Code Blocks per Sub-Frame

(Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	
	1
	
	1
	
	

	  For Sub-Frames 1,6
	
	
	1
	
	1
	
	

	  For Sub-Frame 5
	
	
	n/a
	
	n/a
	
	

	  For Sub-Frame 0
	
	
	1
	
	1
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	
	504
	
	552
	
	

	  For Sub-Frames 1,6
	Bits
	
	456
	
	456
	
	

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

	  For Sub-Frame 0
	Bits
	
	504
	
	552
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	
	0.109
	
	0.118
	
	

	UE Category
	
	
	≥ 1
	
	≥ 1
	
	

	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.

Note 2:
Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [8]
Note 3:
As per Table 4.2-2 in TS 36.211 [8]

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)


Table A.3.4.1-5: Fixed Reference Channel Single PRB (MBSFN Configuration)

	Parameter
	Unit
	Value

	Reference channel
	
	R.29 TDD (MBSFN)

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	1

	MBSFN Configuration
	
	010010

	Uplink-Downlink Configuration (Note 4)
	
	1

	Allocated subframes per Radio Frame (D+S)
	
	1+2

	Modulation
	
	16QAM

	Target Coding Rate
	
	1/2

	Information Bit Payload
	
	

	  For Sub-Frames 4,9
	Bits
	0 (MBSFN)

	  For Sub-Frames 1,6
	Bits
	208

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	256

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

	  For Sub-Frames 4,9
	Bits
	0 (MBSFN)

	  For Sub-Frames 1,6
	Bits
	1

	  For Sub-Frame 5
	Bits
	n/a

	Binary Channel Bits Per Sub-Frame
	
	

	  For Sub-Frames 4,9 
	Bits
	0 (MBSFN)

	  For Sub-Frames 1,6
	Bits
	456

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	552

	Max. Throughput averaged over 1 frame
	kbps
	67.2

	UE Category
	
	≥ 1

	Note 1:
2 symbols allocated to PDCCH

Note 2:
Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [8]

Note 3:
MBSFN Subframe Allocation as defined in [5], one frame with 6 bits is chosen for MBSFN subframe allocation

Note 4:
As per Table 4.2-2 in TS 36.211 [8]

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)


Table A.3.4.1-7: Fixed Reference Channel for CA demodulation with power imbalance

	Parameter
	Unit
	Value

	Reference channel
	
	R.49 TDD
	R.49-1 TDD

	Channel bandwidth
	MHz
	20
	15

	Allocated resource blocks
	
	100
	75

	Uplink-Downlink Configuration (Note 1)
	
	1
	1

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

	Modulation
	
	64QAM
	64QAM

	Number of OFDM symbols for PDCCH per component carrier
	
	
	

	For Sub-Frames 0,4,5,9
	OFDM symbols
	3
	3

	For Sub-Frames 1,6
	OFDM symbols
	2
	2

	Target Coding Rate
	
	
	

	  For Sub-Frames 4,9
	
	0.84
	0.83

	  For Sub-Frames 1,6
	
	0.81
	0.80

	  For Sub-Frames 5
	
	N/A
	N/A

	  For Sub-Frames 0
	
	0.87
	0.86

	Information Bit Payload
	
	
	

	  For Sub-Frames 0, 4, 9
	Bits
	63776
	46888

	  For Sub-Frame 1,6
	Bits
	55056
	40576

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

	Number of Code Blocks per Sub-Frame

(Note 2)
	
	
	

	  For Sub-Frames 0, 4, 9
	Code Blocks
	11
	8

	  For Sub-Frame 1,6
	Code Blocks
	9
	7

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

	Binary Channel Bits Per Sub-Frame
	
	
	

	  For Sub-Frames 4,9 
	Bits
	75600
	56700

	  For Sub-Frame 1,6
	Bits
	67968
	50868

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

	  For Sub-Frame 0
	Bits
	73512
	54612

	Max. Throughput averaged over 1 frame
	Mbps
	30.144
	22.182

	UE Category
	
	≥5
	≥ 3

	Note 1:
Reference signal, synchronization signals and PBC allocated as per TS 36.211 [4].

Note 2:
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.3.4.2
Multi-antenna transmission (Common Reference Symbols)

A.3.4.2.1
Two antenna ports

Table A.3.4.2.1-1: Fixed Reference Channel two antenna ports

	Parameter
	Unit
	Value

	Reference channel
	
	R.10 TDD
	R.11 TDD
	R.11-1 TDD
	R.11-2 TDD
	R.11-3 TDD
(Note 6)
	R.11-4 TDD
	R.30 TDD
	R.30-1

TDD
	R.30-2 TDD
	R.35 TDD
	R.35-1 TDD

	Channel bandwidth
	MHz
	10
	10
	10
	5
	10
	10
	20
	20
	20
	10
	20

	Allocated resource blocks
	
	50
	50
	50
	25
	40
	50
	100
	100
	100
	50
	100

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

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

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

	Target Coding Rate
	
	1/3
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	0.39

	Information Bit Payload (Note 5)
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	4392
	12960
	12960
	5736
	10296
	6968
	25456
	25456
	25456
	19848
	30576

	  For Sub-Frames 1,6
	
	3240
	9528
	9528
	5160
	9144
	n/a
	22920
	21384
	n/a
	15840
	n/a

	  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
	4392
	12960
	n/a
	4968
	10296
	n/a
	25456
	n/a
	n/a
	n/a
	n/a

	Number of Code Blocks per Sub-Frame
(Note 4 and 5)
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	1
	3
	3
	1
	2
	2
	5
	5
	5
	4
	5

	  For Sub-Frames 1,6
	
	1
	2
	2
	1
	2
	n/a
	4
	4
	n/a
	3
	n/a

	  For Sub-Frame 5
	
	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
	
	1
	3
	n/a
	1
	2
	 n/a
	5
	n/a
	n/a
	n/a
	n/a

	Binary Channel Bits Per Sub-Frame(Note 5)
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	13200
	26400
	26400
	12000
	21120
	13200
	52800
	52800
	52800
	39600
	79200

	  For Sub-Frames 1,6
	
	10656
	21312
	21312
	10512
	16992
	10656
	42912
	42912
	n/a
	31968
	n/a

	  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
	12528
	25056
	n/a
	10656
	19776
	12528
	51456
	n/a
	n/a
	n/a
	n/a

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	1.966
	5.794
	4.498
	2.676
	4.918
	1.39
	12.221
	9.368
	5.091
	7.138
	6.115

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

	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.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].
Note 3:
As per Table 4.2-2 in TS 36.211 [8].

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:
For R.11-3 resource blocks of RB6–RB45 are allocated.


Table A.3.4.2.1-2: Fixed Reference Channel two antenna ports

	Parameter
	Unit
	Value

	Reference channel
	
	R.46 TDD
	R.47 TDD
	R.35-2 TDD
	R.11-5 TDD
	R.11-6 TDD
	R.11-7 TDD
	R.11-8 TDD
	R.11-9 TDD
	R.11-10 TDD
	R.11-11 TDD 
	R.11-12 TDD 

	Channel bandwidth
	MHz
	10
	10
	10
	1.4
	3
	5
	10
	15
	10
	10
	10

	Allocated resource blocks (Note 5)
	
	50
	50
	50
	6
	15
	25
	50
	75
	50
	50
	50

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

	Allocated number of PDCCH symbols in normal subframes
	
	2
	2
	2
	4
	3
	3
	2
	2
	2
	3
	3

	Allocated number of PDCCH symbols in special subframes
	
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2

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

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

	Target Coding Rate
	
	
	
	0.47
	1/2
	1/2
	1/2
	1/2
	1/2
	3/5
	
	

	  For Sub-Frames 4,9
	
	
	
	
	
	
	
	
	
	
	0.58
	0.66

	  For Sub-Frames 1,6
	
	
	
	
	
	
	
	
	
	
	0.48
	0.54

	Information Bit Payload (Note 5)
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	5160
	8760
	18336
	1352
	3368
	5736
	12960
	19080
	7992
	6968
	7992

	  For Sub-Frames 1,6
	
	3880
	7480
	14688
	1128
	3112
	5160
	10680
	15840
	5736
	5160
	5736

	  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
	5160
	8760
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	7992
	N/A
	N/A

	Number of Code Blocks
(Notes 4 and 5)
	
	
	
	
	
	
	
	
	
	
	
	

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

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

	  For Sub-Frame 5
	
	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
	
	1
	2
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	2
	N/A
	N/A

	Binary Channel Bits (Note 5)
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	13200
	26400
	39600
	2592
	7200
	12000
	26400
	39600
	13200
	12000
	12000

	  For Sub-Frames 1,6
	
	10656
	21312
	31968
	2304
	6192
	10512
	21312
	32112
	10656
	10656
	10656

	  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
	12528
	25056
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	12528
	N/A
	N/A

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	2.324
	4.124
	6.604
	0.496
	1.296
	2.179
	4.498
	6.984
	3.5448
	2.4256
	2.7456

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

	Note 1:
Void.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].
Note 3:
As per Table 4.2-2 in TS 36.211 [8].

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.


Table A.3.4.2.1-3: Fixed Reference Channel two antenna ports for UE category 0

	Parameter
	Unit
	Value

	Reference channel
	
	R.62 TDD
	R.63 TDD

	Channel bandwidth
	MHz
	10
	10

	Allocated resource blocks (Note 4)
	
	3
	1

	Uplink-Downlink Configuration (Note 3)
	
	1
	1

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

	Modulation
	
	16QAM
	64QAM

	Target Coding Rate
	
	1/2
	1/2

	Information Bit Payload
	
	
	

	  For Sub-Frames 0,4,5,9
	Bits
	744
	408

	  For Sub-Frames 1,6
	Bits
	440
	280

	Number of Code Blocks
	
	
	

	  For Sub-Frames 0,4,5,9 
	Code blocks
	1
	1

	  For Sub-Frames 1,6
	Code blocks
	1
	1

	Binary Channel Bits
	
	
	

	  For Sub-Frames 0,4,5,9 
	Bits
	1584
	792

	  For Sub-Frames 1,6
	
	1296
	648

	Max. Throughput averaged over 1 frame
	Mbps
	0.3856
	0.2192

	UE DL Category
	
	0
	0

	Note 1:
2 symbols allocated to PDCCH.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].

Note 3:
As per Table 4.2-2 in TS 36.211 [8].

Note 4:
Allocated PRB positions start from {9, 10, …, 9+N-1}, where N is the number of allocated resource blocks.


Table A.3.4.2.1-4: Fixed Reference Channel two antenna ports

	Parameter
	Unit
	Value

	Reference channel
	
	R.65 TDD
	

	Channel bandwidth
	MHz
	20
	

	Allocated resource blocks (Note 5)
	
	100
	

	Uplink-Downlink Configuration (Note 3)
	
	1
	

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

	Modulation
	
	256QAM
	

	Target Coding Rate
	
	
	

	Information Bit Payload (Note 5)
	
	
	

	  For Sub-Frames 4,9
	Bits
	63776
	

	  For Sub-Frames 1,6
	
	46888
	

	  For Sub-Frame 5
	Bits
	N/A
	

	  For Sub-Frame 0
	Bits
	N/A
	

	Number of Code Blocks
(Notes 4 and 5)
	
	
	

	  For Sub-Frames 4,9 
	
	11
	

	  For Sub-Frames 1,6
	
	9
	

	  For Sub-Frame 5
	
	N/A
	

	  For Sub-Frame 0
	
	N/A
	

	Binary Channel Bits (Note 5)
	
	
	

	  For Sub-Frames 4,9 
	Bits
	115200
	

	  For Sub-Frames 1,6
	
	95424
	

	  For Sub-Frame 5
	Bits
	N/A
	

	  For Sub-Frame 0
	Bits
	N/A
	

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	22.133
	

	UE Category
	
	11-12
	

	UE DL Category
	
	≥ 11
	

	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. For 256QAM reference channel 1 symbol is allocated. 

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


Table A.3.4.2.1-5: Fixed Reference Channel two antenna ports when 
EIMTA-MainConfigServCell-r12 is configured

	Parameter
	Unit
	Value

	Reference channel
	
	R.67 TDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks (Note 5)
	
	50

	Modulation
	
	16QAM

	Target Coding Rate
	
	0.4

	Dynamic Uplink-Downlink Configuration (Note 3)
	
	0
	1
	2
	3
	4
	5
	6

	Allocated subframes per Radio Frame (D+S)
	
	1+2
	3+2
	5+2
	5+1
	6+1
	7+1
	2+2

	Information Bit Payload (Note 5)
	
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	9912
	9912
	9912
	9912
	9912
	9912
	9912

	  For Sub-Frame 1
	Bits
	7480
	7480
	7480
	7480
	7480
	7480
	7480

	  For Sub-Frame 2
	Bits
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 3
	Bits
	NA
	NA
	9912
	NA
	NA
	9912
	NA

	  For Sub-Frame 4
	Bits
	NA
	9912
	9912
	NA
	9912
	9912
	NA

	  For Sub-Frame 5
	Bits
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 6
	Bits
	7480
	7480
	7480
	9912
	9912
	9912
	7480

	  For Sub-Frame 7
	Bits
	NA
	NA
	NA
	9912
	9912
	9912
	NA

	  For Sub-Frame 8
	Bits
	NA
	NA
	9912
	9912
	9912
	9912
	NA

	  For Sub-Frame 9
	Bits
	NA
	9912
	9912
	9912
	9912
	9912
	9912

	Number of Code Blocks (Notes 4 and 5)
	
	
	
	
	
	
	
	

	  For Sub-Frame 0
	
	2
	2
	2
	2
	2
	2
	2

	  For Sub-Frame 1
	
	2
	2
	2
	2
	2
	2
	2

	  For Sub-Frame 2
	
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 3
	
	NA
	NA
	2
	NA
	NA
	2
	NA

	  For Sub-Frame 4
	
	NA
	2
	2
	NA
	2
	2
	NA

	  For Sub-Frame 5
	
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 6
	
	2
	2
	2
	2
	2
	2
	2

	  For Sub-Frame 7
	
	NA
	NA
	NA
	2
	2
	2
	NA

	  For Sub-Frame 8
	
	NA
	NA
	2
	2
	2
	2
	NA

	  For Sub-Frame 9
	
	NA
	2
	2
	2
	2
	2
	2

	Binary Channel Bits (Note 5)
	
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	25056
	25056
	25056
	25056
	25056
	25056
	25056

	  For Sub-Frame 1
	Bits
	21312
	21312
	21312
	21312
	21312
	21312
	21312

	  For Sub-Frame 2
	Bits
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 3
	Bits
	NA
	NA
	26400
	NA
	NA
	26400
	NA

	  For Sub-Frame 4
	Bits
	NA
	26400
	26400
	NA
	26400
	26400
	NA

	  For Sub-Frame 5
	Bits
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	  For Sub-Frame 6
	Bits
	21312
	21312
	21312
	26112
	26112
	26112
	21312

	  For Sub-Frame 7
	Bits
	NA
	NA
	NA
	26400
	26400
	26400
	NA

	  For Sub-Frame 8
	Bits
	NA
	NA
	26400
	26400
	26400
	26400
	NA

	  For Sub-Frame 9
	Bits
	NA
	26400
	26400
	26400
	26400
	26400
	26400

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	2.49
	4.47
	6.45
	5.70
	6.70
	7.69
	3.48

	Max. Throughput averaged over 1 frame and over all dynamic UL-DL configurations (Note 5)
	Mbps
	5.28

	UE Category
	
	≥ 1

	Note 1:
2 OFDM symbols are allocated to PDCCH in all subframes

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.


Table A.3.4.2.1-6: Fixed Reference Channel two antenna ports

	Parameter
	Unit
	Values

	Reference channel
	
	R.79 TDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks (Note 4)
	
	3

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

	Modulation
	
	16QAM

	Target Coding Rate
	
	1/2

	Information Bit Payload
	
	

	  For Sub-Frames 0,4,5,9
	Bits
	744

	  For Sub-Frames 1,6
	Bits
	440

	Number of Code Blocks
	
	

	  For Sub-Frames 0,4,5,9
	Code blocks
	1

	  For Sub-Frames 0,4,5,9
	Code blocks
	1

	Binary Channel Bits
	
	

	  For Sub-Frames 0,4,5,9 
	Bits
	1584

	  For Sub-Frames 1,6
	Bits
	1296

	Max. Throughput averaged over 4 frames
	Mbps
	0.3856

	UE DL Category
	
	M1, ≥ 0

	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:
Allocated PRB positions for PDSCH are {3, 4, 5} within the assigned narrowband. Allocated PRB positions for MPDCCH are {0, 1} within the assigned narrowband.


A.3.4.2.2
Four antenna ports


	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	







Table A.3.4.2.2-1: Fixed Reference Channel four antenna ports

	Parameter
	Unit
	Value

	Reference channel
	
	R.12 TDD
	R.13 TDD
	R.14 TDD
	R.14-1 TDD
	R.14-2 TDD
	R.43 TDD
	R.36 TDD
	R.43-1 TDD
	R.43-2 TDD
	R.43-3 TDD
	R.43-4 TDD
	R.43-5 TDD
	R.72 TDD
	R.73 TDD
	R.74 TDD 

	Channel bandwidth
	MHz
	1.4
	10
	10
	10
	10
	20
	10
	1.4
	3
	5
	10
	15
	10
	10
	10

	Allocated resource blocks (Note 6)
	
	6
	50
	50
	6
	3
	100
	50
	6
	15
	25
	50
	75
	50
	50
	50

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

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

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

	Target Coding Rate
	
	1/3
	1/3
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	1/2
	½
	½
	0.62
	0.44
	1/2

	Information Bit Payload (Note 6)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	408
	4392
	12960
	1544
	744
	25456
	18336
	1192
	3368
	5736
	12960
	19080
	31704
	16416 (CW0)

32856 (CW1)
	25456

	  For Sub-Frames 1,6
	Bits
	N/A
	3240
	9528
	N/A
	N/A
	21384
	15840
	N/A
	2856
	5160
	10680
	15840
	23688
	12216 (CW0)

24496 (CW1)
	19080

	  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
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	208
	4392
	 N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Number of Code Blocks 
(Notes 5 and 6)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	1
	1
	3
	1
	1
	5
	3
	1
	1
	1
	3
	4
	3
	3 (CW0)

6 (CW1)
	5

	  For Sub-Frames 1,6
	
	N/A
	1
	2
	N/A
	N/A
	4
	3
	N/A
	1
	1
	2
	3
	3
	2 (CW0)

4 (CW1)
	4

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A
	N/A
	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
	
	1
	1
	 N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Binary Channel Bits (Note 6)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	1248
	12800
	25600
	3072
	1536
	51200
	38400
	2496
	6960
	11600
	25600
	38400
	51200
	38400 (CW0)

76800 (CW1)
	51200

	  For Sub-Frames 1,6
	
	N/A
	10256
	20512
	N/A
	N/A
	41312
	30768
	N/A
	5952
	10112
	20512
	30912
	41024
	30768 (CW0)

61536 (CW1)
	41024

	  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
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	624
	12176
	 N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Max. Throughput averaged over 1 frame (Note 6)
	Mbps
	0.102
	1.966
	4.498
	0.309
	0.149
	9.368
	6.835
	0.238
	1.245
	2.179
	4.728
	6.984
	18.445
	5.726 (CW0)

11.470 (CW1)
	8.907

	UE Category
	
	≥ 1
	≥ 1
	≥ 2
	≥ 1
	≥ 1
	≥ 2
	≥ 2
	≥ 1
	≥ 1
	≥ 1
	≥ 2
	≥ 2
	≥ 11
	≥ 5
	≥ 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. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.

Note 2: 
For BW=1.4 MHz, the information bit payloads of special subframes are set to zero (no scheduling) to avoid problems with insufficient PDCCH performance at the test point.

Note 3:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4].
Note 4:
As per Table 4.2-2 in TS 36.211 [4].

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).

Note 6:
Given per component carrier per codeword.


A.3.4.3
Reference Measurement Channels for UE-Specific Reference Symbols

A.3.4.3.1
Single antenna port (Cell Specific)

The reference measurement channels in Table A.3.4.3.1-1 apply for verifying demodulation performance for UE-specific reference symbols with one cell-specific antenna port.
Table A.3.4.3.1-1: Fixed Reference Channel for DRS

	Parameter
	Unit
	Value

	Reference channel
	
	R.25 TDD
	R.26 TDD
	R.26-1 TDD
	R.27 TDD
	R.27-1

TDD
	R.28 TDD

	Channel bandwidth
	MHz
	10
	10
	5
	10
	10
	10

	Allocated resource blocks
	
	50 4
	50 4
	25 4
	50 4
	18 6
	1

	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
	
	QPSK
	16QAM
	16QAM
	64QAM
	64QAM
	16QAM

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

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	4392
	12960
	5736
	28336
	10296
	224

	  For Sub-Frames 1,6
	Bits
	3240
	9528
	4584
	22920
	8248
	176

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

	  For Sub-Frame 0
	Bits
	2984
	9528
	3880
	22152
	10296
	224

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

	  For Sub-Frames 4,9
	
	1
	3
	1
	5
	2
	1

	  For Sub-Frames 1,6
	
	1
	2
	1
	4
	2
	1

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

	  For Sub-Frame 0
	
	1
	2
	1
	4
	2
	1

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	12600
	25200
	11400
	37800
	13608
	504

	  For Sub-Frames 1,6
	Bits
	10356
	20712
	10212
	31068
	11340
	420

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

	  For Sub-Frame 0
	Bits
	10332
	20664
	7752
	30996
	13608
	504

	Max. Throughput averaged over 1 frame
	Mbps
	1.825
	5.450
	2.452
	12.466
	4.738
	0.102

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

	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.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].

Note 3:
as per Table 4.2-2 in TS 36.211 [8].

Note 4:
For R.25, R.26 and R.27, 50 resource blocks are allocated in sub-frames 1, 4, 6, 9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0. For R.26-1, 25 resource blocks are allocated in sub-frames 1, 4, 6, 9 and 17 resource blocks (RB0–RB7 and RB16–RB24) are allocated in sub-frame 0.
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).

Note 6:
Localized allocation started from RB #0 is applied.


A.3.4.3.2
Two antenna ports (Cell Specific)

The reference measurement channels in Table A.3.4.3.2-1 apply for verifying demodulation performance for CDM-multiplexed UE specific reference symbols with two cell-specific antenna ports.

Table A.3.4.3.2-1: Fixed Reference Channel for CDM-multiplexed DM RS

	Parameter
	Unit
	Value

	Reference channel
	
	R.31 TDD
	R.32 TDD
	R.32-1 TDD
	R.33 TDD
	R.33-1 TDD
	R.34
TDD

	Channel bandwidth
	MHz
	10
	10
	5
	10
	10
	10

	Allocated resource blocks
	
	504
	504
	254
	504
	186
	504

	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
	
	QPSK
	16QAM
	16QAM
	64QAM
	64QAM
	64QAM

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

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	3624
	11448
	5736
	27376
	9528
	18336

	  For Sub-Frames 1,6
	
	2664
	7736
	3112
	16992
	7480
	11832

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

	  For Sub-Frame 0
	Bits
	2984
	9528
	3496
	22152
	9528
	14688

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

	  For Sub-Frames 4,9 
	
	1
	2
	1
	5
	2
	3

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

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

	  For Sub-Frame 0
	
	1
	2
	1
	4
	2
	3

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	12000
	24000
	10800
	36000
	12960
	36000

	  For Sub-Frames 1,6
	
	7872
	15744
	6528
	23616
	10368
	23616

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

	  For Sub-Frame 0
	Bits
	9840
	19680
	7344
	29520
	12960
	29520

	Max. Throughput averaged over 1 frame
	Mbps
	1.556
	4.79
	2.119
	11.089
	4.354
	7.502

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

	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.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].

Note 3:
as per Table 4.2-2 in TS 36.211 [8].

Note 4:
For R.31, R.32, R.33 and R.34, 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.32-1, 25 resource blocks are allocated in sub-frames 4, 9 and 17 resource blocks (RB0–RB7 and RB16–RB24) 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).

Note 6: 
Localized allocation started from RB#0 is applied.


The reference measurement channels in Table A.3.4.3.2-2 apply with two CRS antenna ports.
Table A.3.4.3.2-2: Fixed Reference Channel for CDM-multiplexed DM RS

	Parameter
	Unit
	Value

	Reference channel
	
	R.70 TDD
	R.71 TDD

	Channel bandwidth
	MHz
	10
	10

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

	Uplink-Downlink Configuration (Note 3)
	
	1
	1

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

	Modulation
	
	QPSK
	16QAM

	Target Coding Rate
	
	
	

	  For Sub-Frames 4,9 
	
	0.65
	0.6

	  For Sub-Frames 1,6
	
	0.54
	0.5

	Information Bit Payload
	
	
	

	  For Sub-Frames 4,9 
	Bits
	6968
	12960

	  For Sub-Frames 1,6
	Bits
	4264
	7736

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

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

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

	  For Sub-Frames 4,9
	
	2
	3

	  For Sub-Frames 1,6
	
	1
	2

	  For Sub-Frame 5
	
	N/A
	N/A

	  For Sub-Frame 0
	
	N/A
	N/A

	Binary Channel Bits Per Sub-Frame
	
	
	

	  For Sub-Frames 4,9
	Bits
	10800
	21600

	  For Sub-Frames 1,6
	Bits
	7872
	15744

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

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

	Max. Throughput averaged over 1 frame
	Mbps
	2.2464
	4.1392

	UE Category
	
	≥ 1
	≥ 2

	Note 1:
3 symbols allocated to PDCCH in normal subframes and 2 symbols allocated to PDCCH in special subframes.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].
Note 3:
As per Table 4.2-2 in TS 36.211 [8].

Note 4:
For R.63, and R.64, 50 resource blocks are allocated in sub-frames 4,9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in 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).


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.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	






Table A.3.4.3.3-1: Fixed Reference Channel for CDM-multiplexed DM RS with two CSI-RS antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	R.51 TDD
	R.51-1 TDD
	R.76 TDD

	Channel bandwidth
	MHz
	10
	10
	10

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

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	1

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

	Modulation
	
	16QAM
	16QAM
	QPSK

	Target Coding Rate
	
	1/2
	0.57
	

	Information Bit Payload 
	
	
	
	

	  For Sub-Frames 4,9 (non CSI-RS subframe)
	Bits
	11448
	N/A
	6200

	  For Sub-Frame 4,9
	Bits
	11448
	12960
	6200

	  For Sub-Frames 1,6
	Bits
	7736
	9144
	4264

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

	  For Sub-Frame 0
	Bits
	9528
	10680
	4968

	Number of Code Blocks 
(Note 4)
	
	
	
	

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

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

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

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

	  For Sub-Frame 0
	Code blocks
	2
	2
	1

	Binary Channel Bits 
	
	
	
	

	  For Sub-Frames 4, 9 (non CSI-RS subframe)
	Bits
	24000
	N/A
	11800

	  For Sub-Frames 4,9
	
	22800
	22800
	11800

	  For Sub-Frames 1,6
	
	15744
	15744
	7872

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

	  For Sub-Frame 0
	Bits
	19680
	19680
	9840

	Max. Throughput averaged over 1 frame 
	Mbps
	4.7896
	5.4888
	2.5896

	UE Category
	
	≥ 2
	≥ 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 A3.4.3.3-2 apply for verifying demodulation 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.53 TDD
	R.54 TDD

	Channel bandwidth
	MHz
	10
	10
	10

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

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	1

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

	Modulation
	
	64QAM
	64QAM
	16QAM

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

	Information Bit Payload
	
	
	
	

	  For Sub-Frame 4,9
	Bits
	16416
	16416
	11448

	  For Sub-Frames 1,6
	Bits
	11832
	11832
	7736

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

	  For Sub-Frame 0
	Bits
	14688
	14688
	9528

	Number of Code Blocks

(Note 4)
	
	
	
	

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

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

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

	  For Sub-Frame 0
	Code blocks
	3
	3
	2

	Binary Channel Bits
	
	
	
	

	  For Sub-Frames 4,9
	
	34200
	33600
	22800

	  For Sub-Frames 1,6
	
	23616
	23616
	15744

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

	  For Sub-Frame 0
	Bits
	29520
	29520
	19680

	Max. Throughput averaged over 1 frame
	Mbps
	7.1184
	7.1184
	4.7896

	UE Category
	
	≥ 2
	≥ 2
	≥ 2

	Note 1:
2 symbols allocated to PDCCH.

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].

Note 3:
as per Table 4.2-2 in TS 36.211 [8].

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.


A.3.4.3.4
Four antenna ports (CSI-RS)

The reference measurement channels in Table A.3.4.3.4-1 apply for verifying demodulation performance for CDM-multiplexed UE specific reference symbols with two cell-specific antenna ports and four CSI-RS antenna ports.


	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	






Table A.3.4.3.4-1: Fixed Reference Channel for CDM-multiplexed DM RS with four CSI-RS antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	R.44 TDD
	R.48 TDD
	R.66 TDD
	R.75 TDD

	Channel bandwidth
	MHz
	10
	10
	20
	10

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

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	1
	

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

	Modulation
	
	64QAM
	QPSK
	256QAM
	16QAM

	Target Coding Rate
	
	½
	
	
	0.57

	Information Bit Payload
	
	
	
	
	

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

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

	  For Sub-Frames 1,6
	
	11832
	4264
	48936
	16992

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

	  For Sub-Frame 0
	Bits
	14688
	4968
	66592
	21384

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

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

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

	  For Sub-Frames 1,6
	
	2
	1
	8
	3

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

	  For Sub-Frame 0
	
	3
	1
	11
	4

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	

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

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

	  For Sub-Frames 1,6
	
	23616
	7872
	67584
	27552

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

	  For Sub-Frame 0
	Bits
	29520
	9840
	84480
	35424

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

	UE Category
	
	≥ 2
	≥ 1
	11-12
	≥ 5

	UE DL Category
	
	≥ 6
	≥ 6
	≥ 11
	≥ 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:
as per Table 4.2-2 in TS 36.211 [4].

Note 4: 
For R.44,R.48 and R.75, 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).


The reference measurement channels in Table A.3.4.3.4-2 apply for verifying TDD PMI accuracy measurement with two CRS antenna ports and four CSI-RS antenna ports.

Table A.3.4.3.4-2: Fixed Reference Channel for four antenna ports (CSI-RS)

	Parameter
	Unit
	Value

	Reference channel
	
	R.60

TDD
	R.61

TDD
	R.61-1 TDD

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	
	504
	504
	395

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	1

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

	Allocated subframes per Radio Frame 
	
	10
	10
	10

	Modulation
	
	QPSK
	16QAM
	16QAM

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

	Information Bit Payload
	
	
	
	

	  For Sub-Frames 4 and 9

  (Non CSI-RS subframe)
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frames 4 and 9

  (CSI-RS subframe)
	Bits
	6200
	11448
	8760

	For Sub-Frames 1,6
	Bits
	N/A
	7736
	7480

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

	  For Sub-Frame 0
	Bits
	N/A
	9528
	8760

	Number of Code Blocks per Sub-Frame

(Note 6)
	
	
	
	

	  For Sub-Frames  4 and 9

   (Non CSI-RS subframe)
	
	N/A
	N/A
	N/A

	For Sub-Frames 4 and 9

   (CSI-RS subframe)
	
	2
	2
	2

	For Sub-Frames 1,6
	
	N/A
	2
	2

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

	  For Sub-Frame 0
	
	N/A
	2
	2

	Binary Channel Bits Per Sub-Frame
	
	
	
	

	  For Sub-Frames 4 and 9

  (Non CSI-RS subframe)
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frames 4 and 9

  (CSI-RS subframe)
	Bits
	11600
	23200
	18096

	For Sub-Frames 1,6
	Bits
	N/A
	15744
	14976

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

	  For Sub-Frame 0
	Bits
	N/A
	19680
	18720

	Max. Throughput averaged over 1 frame
	Mbps
	1.24
	4.7896
	4.1240

	UE Category
	
	≥ 1
	≥ 2
	≥ 1

	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.

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. 60 and R.61, 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.

Note 5:
For R. 61-1, 39 resource blocks (RB0–RB20 and RB30–RB47) are allocated in sub-frame 0, 1, 4, 6 and 9.

Note 6:
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 7:
Localized allocation started from RB #0 is applied.


The reference measurement channels in Table A.3.4.3.4-3 apply for verifying demodulation performance for CDM-multiplexed UE specific reference symbols with two cell-specific antenna ports and four CSI-RS antenna ports.

Table A.3.4.3.4-3: Fixed Reference Channel for CDM-multiplexed DM RS with four CSI-RS antenna ports

	Parameter
	Unit
	Value

	Reference channel
	
	R.64 TDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks (Note 4)
	
	6

	Uplink-Downlink Configuration (Note 3)
	
	1

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

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Information Bit Payload
	
	

	  For Sub-Frames 4,9 (non CSI-RS subframe)
	Bits
	504

	  For Sub-Frames 4,9 (CSI-RS subframe)
	Bits
	504

	  For Sub-Frames 1,6
	
	256

	  For Sub-Frames 0,5
	Bits
	504

	Number of Code Blocks per Sub-Frame
	
	

	  For Sub-Frames 4,9 (non CSI-RS subframe)
	Code blocks
	1

	  For Sub-Frames 4,9 (CSI-RS subframe)
	Code blocks
	1

	  For Sub-Frames 1,6
	Code blocks
	1

	  For Sub-Frames 0,5
	Code blocks
	1

	Binary Channel Bits Per Sub-Frame
	
	

	  For Sub-Frames 4,9 (non CSI-RS subframe)
	Bits
	1440

	  For Sub-Frames 4,9 (CSI-RS subframe)
	Bits
	1352

	  For Sub-Frames 1,6
	
	1152

	  For Sub-Frames 0,5
	Bits
	1440

	Max. Throughput averaged over 1 frame
	Mbps
	0.2528

	UE DL Category
	
	0

	Note 1:
 2 symbols allocated to PDCCH.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].

Note 3:
as per Table 4.2-2 in TS 36.211 [8].

Note 4:
Allocated PRB positions start from {9, 10, …, 9+N-1}, where N is the number of allocated resource blocks.


The reference measurement channels in Table A.3.4.3.4-4 apply for verifying demodulation performance for CDM-multiplexed UE specific reference symbols with two cell-specific antenna ports and four CSI-RS antenna ports.

Table A.3.4.3.4-4: Fixed Reference Channel for CDM-multiplexed DM RS with four CSI-RS antenna ports

	Parameter
	Unit
	Value

	Reference channel
	
	R.69

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	50 (Note 4)

	Uplink-Downlink Configuration (Note 3)
	
	1

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

	Modulation
	
	QPSK

	Target Coding Rate
	
	

	  For Sub-Frame 4(CSI-RS subframe)
	
	0.8

	  For Sub-Frame 9 (non CSI-RS subframe)
	
	0.74

	  For Sub-Frames 1,6
	
	0.61

	Information Bit Payload
	
	

	  For Sub-Frame 4(CSI-RS subframe)
	Bits
	7992

	  For Sub-Frame 9 (non CSI-RS subframe)
	Bits
	7992

	  For Sub-Frames 1,6
	Bits
	4776

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	N/A

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

	  For Sub-Frame 4(CSI-RS subframe)
	
	2

	  For Sub-Frame 9 (non CSI-RS subframe)
	
	2

	  For Sub-Frames 1,6
	
	1

	  For Sub-Frame 5
	
	N/A

	  For Sub-Frame 0
	
	N/A

	Binary Channel Bits Per Sub-Frame
	
	

	  For Sub-Frame 4(CSI-RS subframe)
	Bits
	10000

	  For Sub-Frame 9 (non CSI-RS subframe)
	Bits
	10800

	  For Sub-Frames 1,6
	Bits
	7872

	  For Sub-Frame 5
	Bits
	N/A

	  For Sub-Frame 0
	Bits
	N/A

	Max. Throughput averaged over 1 frame
	Mbps
	2.5536

	UE Category
	
	≥ 1

	Note 1:
3 symbols allocated to PDCCH.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].

Note 3:
As per Table 4.2-2 in TS 36.211 [8].

Note 4:
50 resource blocks are allocated in sub-frames 4,9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in 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).


A.3.4.3.5
Eight antenna ports (CSI-RS)

The reference measurement channels in Table A.3.4.3.5-1 apply for verifying demodulation performance for CDM-multiplexed UE specific reference symbols with two cell-specific antenna ports and eight CSI-RS antenna ports.
Table A.3.4.3.5-1: Fixed Reference Channel for CDM-multiplexed DM RS with eight CSI-RS antenna ports

	Parameter
	Unit
	Value

	Reference channel
	
	R.50 TDD

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	50 (Note 4)

	Uplink-Downlink Configuration (Note 3)
	
	1

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

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Information Bit Payload
	
	

	  For Sub-Frames 4,9 (non CSI-RS subframe)
	Bits
	3624

	 For Sub-Frames 4,9 (CSI-RS subframe)
	Bits
	3624

	  For Sub-Frames 1,6
	
	2664

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	2984

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

	  For Sub-Frames 4,9 (non CSI-RS subframe)
	
	1

	 For Sub-Frames 4,9 (CSI-RS subframe)
	
	1

	  For Sub-Frames 1,6
	
	1

	  For Sub-Frame 5
	
	n/a

	  For Sub-Frame 0
	
	1

	Binary Channel Bits Per Sub-Frame
	
	

	  For Sub-Frames 4,9 (non CSI-RS subframe)
	Bits
	12000

	For Sub-Frames 4,9 (CSI-RS subframe)
	Bits
	10400

	  For Sub-Frames 1,6
	
	7872

	  For Sub-Frame 5
	Bits
	n/a

	  For Sub-Frame 0
	Bits
	9840

	Max. Throughput averaged over 1 frame
	Mbps
	1.556

	UE Category
	
	≥ 1

	Note 1:
2 symbols allocated to PDCCH.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].

Note 3:
as per Table 4.2-2 in TS 36.211 [8].

Note 4:
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.

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).


The reference measurement channels in Table A.3.4.3.5-2 apply for verifying TDD PMI accuracy measurement with two CRS antenna ports and eight CSI-RS antenna ports.

Table A.3.4.3.5-2: Fixed Reference Channel for eight antenna ports (CSI-RS)

	
	
	

	
	
	

	


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	

	
	
	

	

	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	

	
	
	

	

	
	
	

	

	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	

	
	
	

	

	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	







	Parameter
	Unit
	Value

	Reference channel
	
	R.45
TDD
	R.45-1
TDD
	R.45-2
TDD

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	
	504
	39 
	504

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	1

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

	Allocated subframes per Radio Frame 
	
	5
	5
	10

	Modulation
	
	16QAM
	16QAM
	64QAM

	Target Coding Rate
	
	1/2
	1/2
	

	Information Bit Payload
	
	
	
	

	  For Sub-Frames 4 and 9

  (Non CSI-RS subframe)
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frames 4 and 9

  (CSI-RS subframe)
	Bits
	11448
	8760
	[18336]

	For Sub-Frames 1,6
	Bits
	7736
	7480
	[11832]

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

	  For Sub-Frame 0
	Bits
	9528
	8760
	[14688]

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

	  For Sub-Frames  4 and 9

   (Non CSI-RS subframe)
	
	N/A
	N/A
	N/A

	For Sub-Frames 4 and 9

   (CSI-RS subframe)
	
	2
	2
	

	For Sub-Frames 1,6
	
	2
	2
	

	  For Sub-Frame 5
	
	N/A
	N/A
	

	  For Sub-Frame 0
	
	2
	2
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	

	  For Sub-Frames 4 and 9

  (Non CSI-RS subframe)
	Bits
	N/A
	N/A
	

	  For Sub-Frames 4 and 9

  (CSI-RS subframe)
	Bits
	22400
	17472
	[33600]

	For Sub-Frames 1,6
	Bits
	15744
	14976
	[23616]

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

	  For Sub-Frame 0
	Bits
	19680
	18720
	[29520]

	Max. Throughput averaged over 1 frame
	Mbps
	4.7896
	4.1240
	7.3296

	UE Category
	
	≥ 2
	≥ 1
	≥ 2

	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.

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.45 and R.45-2, 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.45-1, 39 resource blocks are allocated in sub-frames 0,4,9 and the DwPTS portion of sub-frames 1,6 (RB0–RB20 and RB30–RB47).
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).

Note 6:
Localized allocation started from RB #0 is applied.


A.3.5
Reference measurement channels for PDCCH/PCFICH performance requirements

A.3.5.1
FDD
Table A.3.5.1-1: Reference Channel FDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.15 FDD
	R.15-1 FDD
	R.15-2 FDD
	R.16 FDD
	R.17 FDD

	Number of transmitter antennas
	
	1
	2
	2
	2
	4

	Channel bandwidth
	MHz
	10
	10
	10
	1.4
	10

	Number of OFDM symbols for PDCCH
	symbols
	2
	3
	2
	2
	2

	Aggregation level
	CCE
	8
	8
	8
	2
	4

	DCI Format
	
	Format 1
	Format 1
	Format 1
	Format 2
	Format 2

	Cell ID
	
	0
	0
	0
	0
	0

	Payload (without CRC)
	Bits
	31
	31
	31
	31
	46


Table A.3.5.1-1A: Reference Channel FDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.16_1 FDD
	R.17_1 FDD

	Number of transmitter antennas
	
	2
	4

	Channel bandwidth
	MHz
	10
	5

	Number of OFDM symbols for PDCCH
	symbols
	2
	2

	Aggregation level
	CCE
	4
	2

	DCI Format
	
	Format 2
	Format 2

	Cell ID
	
	0
	0

	Payload (without CRC)
	Bits
	43
	42


Table A.3.5.1-2: Additional PDSCH Reference Channel FDD
	Parameter
	Unit
	Value

	Number of transmitter antennas
	
	1
	2
	2
	4
	4

	Channel bandwidth
	MHz
	10
	1.4
	10
	10
	5

	Allocated Resource Blocks
	
	50
	6
	50
	50
	25

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload
	
	
	
	
	
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4392
	504
	4392
	4392
	2216

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

	For Sub-Frame 0
	Bits
	4392
	256
	4392
	3624
	1800

	Number of Code Blocks per Sub-Frame
	
	
	
	
	
	

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

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

	For Sub-Frame 0
	
	1
	1
	1
	1
	1

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	13800
	1584
	13200
	12800
	6400

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

	For Sub-Frame 0
	
	12960
	768
	12384
	12032
	5632

	Max. Throughput averaged over 1 frame
	Mbps
	3.953
	0.429
	3.953
	3.876
	1.953

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

	Note 1:
2 symbols allocated to PDCCH for all BW.


Table A.3.5.1-2A: Additional PDSCH Reference Channel FDD
	Parameter
	Unit
	Value

	Number of transmitter antennas
	
	2

	Channel bandwidth
	MHz
	10

	Allocated Resource Blocks
	
	50

	Modulation 
	
	QPSK

	Target Coding Rate
	
	1/3

	Information Bit Payload
	
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	3624

	For Sub-Frame 5
	
	n/a

	For Sub-Frame0
	Bits
	3624

	Number of Code Blocks per Sub-Frame
	
	

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

	For Sub-Frame 5
	
	n/a

	For Sub-Frame 0
	
	1

	Binary Channel Bits Per Sub-Frame
	
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	12000

	For Sub-Frame 5
	Bits
	n/a

	For Sub-Frame 0
	
	11184

	Max. Throughput averaged over 1 frame
	Mbps
	3.262

	UE Category
	
	≥ 1

	Note 1:
3 symbols allocated to PDCCH for all BW.


A.3.5.2
TDD
Table A.3.5.2-1: Reference Channel TDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.15 TDD
	R.15-1 TDD
	R.15-2 TDD
	R.16 TDD
	R.17 TDD

	Number of transmitter antennas
	
	1
	2
	2
	2
	4

	Channel bandwidth
	MHz
	10
	10
	10
	1.4
	10

	Number of OFDM symbols for PDCCH
	symbols
	2
	3
	2
	2
	2

	Aggregation level
	CCE
	8 
	8
	8
	2
	4

	DCI Format
	
	Format 1
	Format 1
	Format 1
	Format 2
	Format 2

	Cell ID
	
	0
	0
	0
	0
	0

	Payload (without CRC)
	Bits
	34
	34
	34
	34
	49

	
	
	
	
	
	
	


Table A.3.5.2-1A: Reference Channel TDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.16_1 TDD
	R.17_1 TDD

	Number if transmitter antennas
	
	2
	4

	Channel bandwidth
	MHz
	10
	5

	Number of OFDM symbols for PDCCH
	symbols
	2
	2

	Aggregation level
	CCE
	4
	2

	DCI Format
	
	Format 2
	Format 2

	Cell ID
	
	0
	0

	Payload (without CRC)
	Bits
	46
	45


Table A.3.5.2-2: Additional PDSCH Reference Channel TDD

	Parameter
	Unit
	Value

	Number of transmitter antennas
	
	1
	2
	2
	4
	4

	Channel bandwidth
	MHz
	10
	1.4
	10
	10
	5

	Uplink-Downlink Configuration (Note 2)
	
	0
	0
	0
	0
	0

	Allocated Resource Blocks
	
	50
	6
	50
	50
	25

	Modulation 
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload
	
	
	
	
	
	

	  For Sub-Frame 1,6
	Bits
	3240
	328
	3240
	3240
	1544

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

	  For Sub-Frame 0
	Bits
	4392
	256
	4392
	4392
	1800

	Number of Code Blocks per Sub-Frame
	
	
	
	
	
	

	  For Sub-Frame 1,6
	
	1
	1
	1
	1
	1

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

	  For Sub-Frame 0
	
	1
	1
	1
	1
	1

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	

	  For Sub-Frame 1,6
	Bits
	11256
	1152
	10656
	10256
	5056

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

	  For Sub-Frame 0
	Bits
	13104
	936
	12528
	12176
	5776

	Max. Throughput averaged over 1 frame
	Mbps
	1.087
	0.091
	1.087
	1.164
	0.489

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

	Note 1:
2 symbols allocated to PDCCH for all BW.

Note 2:
As per Table 4.2-2 in TS 36.211 [8].


Table A.3.5.2-2A: Additional PDSCH Reference Channel TDD

	Parameter
	Unit
	Value

	Number of transmitter antennas
	
	2
	2

	Channel bandwidth
	MHz
	10

(Note 1)
	10

(Note 2)

	Uplink-Downlink Configuration (Note 3)
	
	1
	1

	Special subframe configuration
	
	4
	4

	Allocated Resource Blocks
	
	50
	50

	Modulation
	
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3

	Information Bit Payload
	
	
	

	For Sub-Frame 4,9
	Bits
	4392
	3624

	  For Sub-Frame 1,6
	Bits
	3240
	3240

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

	  For Sub-Frame 0
	Bits
	4392
	3624

	Number of Code Blocks per Sub-Frame
	
	
	

	  For Sub-Frame 4,9
	
	1
	1

	  For Sub-Frame 1,6
	
	1
	1

	  For Sub-Frame 5
	
	n/a
	n/a

	  For Sub-Frame 0
	
	1
	1

	Binary Channel Bits Per Sub-Frame
	
	
	

	  For Sub-Frame 4,9
	Bits
	13200
	12000

	  For Sub-Frame 1,6
	Bits
	10656
	10656

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

	  For Sub-Frame 0
	Bits
	12528
	11328

	Max. Throughput averaged over 1 frame
	Mbps
	1.9656
	1.7352

	UE Category
	
	≥ 1
	≥ 1

	Note 1:
2 symbols allocated to PDCCH.

Note 2:
3 symbols allocated to PDCCH.

Note 3:
As per Table 4.2-2 in TS 36.211 [8].


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.19-1
	R.20
	R.24

	Number of transmitter antennas
	
	1
	2
	2
	4
	1

	Channel bandwidth
	MHz
	10
	1.4
	5
	10
	10

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

	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) (0,4)]
	[(0,0) (0,1)]

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

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

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.


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

	Reference channel
	
	R.19_1
	R.20_1

	Number of transmitter antennas
	
	2
	4

	Channel bandwidth
	MHz
	10
	5

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

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

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

	Payload (Note 4)
	
	[A R 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).

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.


A.3.7
[FFS]

A.3.8
Reference measurement channels for MBMS performance requirements
A.3.8.1
FDD

Table A.3.8.1-1: Fixed Reference Channel QPSK R=1/3

	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	R.40 FDD
	
	
	R.37 FDD
	
	

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	
	
	50
	
	

	Allocated subframes per Radio Frame (Note 1)
	
	6
	
	
	6
	
	

	Modulation
	
	QPSK
	
	
	QPSK
	
	

	Target Coding Rate
	
	1/3
	
	
	1/3
	
	

	Information Bit Payload (Note 2)
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	408
	
	
	3624
	
	

	For Sub-Frames 0,4,5,9
	Bits
	n/a
	
	
	n/a
	
	

	Number of Code Blocks per Subframe (Note 3)
	
	1
	
	
	1
	
	

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	1224
	
	
	10200
	
	

	For Sub-Frames 0,4,5,9
	Bits
	n/a
	
	
	n/a
	
	

	MBMS UE Category
	
	≥ 1
	
	
	≥ 1
	
	

	Note 1: For FDD mode, up to 6 subframes (#1/2/3/6/7/8) are available for MBMS, in line with TS 36.331.

Note 2: 2 OFDM symbols are reserved for PDCCH; and reference signal allocated as per TS 36.211.

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).


Table A.3.8.1-2: Fixed Reference Channel 16QAM R=1/2

	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	
	
	R.38 FDD
	
	

	Channel bandwidth 
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	
	50
	
	

	Allocated subframes per Radio Frame (Note 1)
	
	
	
	
	6
	
	

	Modulation
	
	
	
	
	16QAM
	
	

	Target Coding Rate
	
	
	
	
	1/2
	
	

	Information Bit Payload (Note 2)
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	
	
	
	9912
	
	

	For Sub-Frames 0,4,5,9
	Bits
	
	
	
	n/a
	
	

	Number of Code Blocks per Subframe (Note 3)
	
	
	
	
	2
	
	

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	
	
	
	20400
	
	

	For Sub-Frames 0,4,5,9
	Bits
	
	
	
	n/a
	
	

	MBMS UE Category
	
	
	
	
	≥ 1
	
	

	Note 1: For FDD mode, up to 6 subframes (#1/2/3/6/7/8) are available for MBMS, in line with TS 36.331.

Note 2: 2 OFDM symbols are reserved for PDCCH; and reference signal allocated as per TS 36.211.

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).


Table A.3.8.1-3: Fixed Reference Channel 64QAM R=2/3

	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	
	R.39-1 FDD
	R.39 FDD
	
	

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	25
	50
	
	

	Allocated subframes per Radio Frame(Note1)
	
	
	
	6
	6
	
	

	Modulation
	
	
	
	64QAM
	64QAM
	
	

	Target Coding Rate
	
	
	
	2/3
	2/3
	
	

	Information Bit Payload (Note 2)
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	
	
	9912
	 19848
	
	

	For Sub-Frames 0,4,5,9
	Bits
	
	
	n/a
	n/a
	
	

	Number of Code Blocks per Sub-Frame (Note 3)
	
	
	
	2
	4
	
	

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	
	
	15300
	30600
	
	

	For Sub-Frames 0,4,5,9
	Bits
	
	
	n/a
	n/a
	
	

	MBMS UE Category
	
	
	
	≥ 1
	≥ 2
	
	

	Note 1: For FDD mode, up to 6 subframes (#1/2/3/6/7/8) are available for MBMS, in line with TS 36.331.

Note 2: 2 OFDM symbols are reserved for PDCCH; and reference signal allocated as per TS 36.211.

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.3.8.2
TDD

Table A.3.8.2-1: Fixed Reference Channel QPSK R=1/3

	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	R.40 TDD
	
	
	R.37 TDD
	
	

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	
	
	50
	
	

	Uplink-Downlink Configuration(Note 1)
	
	5
	
	
	5
	
	

	Allocated subframes per Radio Frame
	
	5
	
	
	5
	
	

	Modulation
	
	QPSK
	
	
	QPSK
	
	

	Target Coding Rate
	
	1/3
	
	
	1/3
	
	

	Information Bit Payload (Note 2)
	

	For Sub-Frames 3,4,7,8,9
	Bits
	408
	
	
	3624
	
	

	For Sub-Frames 0,1,2,5,6
	Bits
	n/a
	
	
	n/a
	
	

	Number of Code Blocks per Subframe (Note 3)
	
	1
	
	
	1
	
	

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 3,4,7,8,9
	Bits
	1224
	
	
	10200
	
	

	For Sub-Frames 0,1,2,5,6
	Bits
	n/a
	
	
	n/a
	
	

	MBMS UE Category
	
	≥ 1
	
	
	≥ 1
	
	

	Note 1: For TDD mode, in line with TS 36.331, Uplink-Downlink Configuration 5 is proposed, up to 5 subframes (#3/4/7/8/9) are available for MBMS.
Note 2: 2 OFDM symbols are reserved for PDCCH; reference signal allocated as per TS 36.211.

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).


Table A.3.8.2-2: Fixed Reference Channel 16QAM R=1/2

	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	
	
	R.38 TDD
	
	

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	
	50
	
	

	Uplink-Downlink Configuration(Note 1)
	
	
	
	
	5
	
	

	Allocated subframes per Radio Frame
	
	
	
	
	5
	
	

	Modulation
	
	
	
	
	16QAM
	
	

	Target Coding Rate
	
	
	
	
	1/2
	
	

	Information Bit Payload (Note 2)
	

	For Sub-Frames 3,4,7,8,9
	Bits
	
	
	
	9912
	
	

	For Sub-Frames 0,1,2,5,6
	Bits
	
	
	
	n/a
	
	

	Number of Code Blocks per Subframe (Note 3)
	
	
	
	
	2
	
	

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 3,4,7,8,9
	Bits
	
	
	
	20400
	
	

	For Sub-Frames 0,1,2,5,6
	Bits
	
	
	
	n/a
	
	

	MBMS UE Category
	
	
	
	
	≥ 1
	
	

	Note 1: For TDD mode, in line with TS 36.331, Uplink-Downlink Configuration 5 is proposed, up to 5 subframes (#3/4/7/8/9) are available for MBMS.
Note 2: 2 OFDM symbols are reserved for PDCCH; reference signal allocated as per TS 36.211.

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).


Table A.3.8.2-3: Fixed Reference Channel 64QAM R=2/3
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	
	R.39-1
TDD
	R.39 TDD
	
	

	Channel bandwidth 
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	25
	50
	
	

	Uplink-Downlink Configuration(Note 1)
	
	
	
	5
	5
	
	

	Allocated subframes per Radio Frame
	
	
	
	5
	5
	
	

	Modulation
	
	
	
	64QAM
	64QAM
	
	

	Target Coding Rate
	
	
	
	2/3
	2/3
	
	

	Information Bit Payload (Note 2)
	

	For Sub-Frames 3,4,7,8,9
	Bits
	
	
	9912
	19848
	
	

	For Sub-Frames 0,1,2,5,6
	Bits
	
	
	n/a
	n/a
	
	

	Number of Code Blocks per Sub-Frame (Note 3)
	
	
	
	2
	4
	
	

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 3,4,7,8,9
	Bits
	
	
	15300
	30600
	
	

	For Sub-Frames 0,1,2,5,6
	Bits
	
	
	n/a
	n/a
	
	

	MBMS UE Category
	
	
	
	≥ 1
	≥ 2
	
	

	Note 1: For TDD mode, in line with TS 36.331, Uplink-Downlink Configuration 5 is proposed, up to 5 subframes (#3/4/7/8/9) are available for MBMS.
Note 2: 2 OFDM symbols are reserved for PDCCH; reference signal allocated as per TS 36.211.

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.3.9
Reference measurement channels for sustained downlink data rate provided by lower layers
A.3.9.1
FDD

Table A.3.9.1-1: Fixed Reference Channel for sustained data-rate test (FDD 64QAM)

	Parameter
	Unit
	Value

	Reference channel
	
	R.31-1 FDD
	R.31-2 FDD
	R.31-3 FDD
	R.31-3A FDD
	R.31-3C FDD
	R.31-4 FDD
	R.31-4B FDD
	R.31-5 FDD

	Channel bandwidth
	MHz
	10
	10
	20
	10
	15
	20
	15
	15

	Allocated resource blocks (Note 8)
	
	Note 5
	Note 6
	Note 7
	Note 6
	Note 10
	Note 7
	Note 11
	Note 9

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

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Coding Rate
	
	
	
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.40
	0.59
	0.59
	0.85
	0.87
	0.88
	0.85
	0.85

	  For Sub-Frame 5
	
	0.40
	0.64
	0.62
	0.89
	0.88
	0.87
	0.87
	0.91

	  For Sub-Frame 0
	
	0.40
	0.63
	0.61
	0.90
	0.91
	0.90
	0.88
	0.88

	Information Bit Payload (Note 8)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	10296
	25456
	51024
	36696
	51024
	75376
	55056
	55056

	  For Sub-Frame 5
	Bits
	10296
	25456
	51024
	35160
	51024
	71112
	52752
	52752

	  For Sub-Frame 0
	Bits
	10296
	25456
	51024
	36696
	51024
	75376
	55056
	55056

	Number of Code Blocks
(Notes 3 and 8)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2
	5
	9
	6
	9
	13
	9
	9

	  For Sub-Frame 5
	Bits
	2
	5
	9
	6
	9
	12
	9
	9

	  For Sub-Frame 0
	Bits
	2
	5
	9
	6
	9
	13
	9
	9

	Binary Channel Bits (Note 8)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	26100
	43200
	86400
	43200
	58752
	86400
	64800
	64800

	  For Sub-Frame 5
	Bits
	26100
	39744
	82080
	39744
	57888
	82080
	60480
	60480

	  For Sub-Frame 0
	Bits
	26100
	40752
	83952
	40752
	56304
	83952
	62352
	62352

	Number of layers
	
	1
	2
	2
	2
	2
	2
	2
	2

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	10.296
	25.456
	51.024
	36.542
	51.024
	74.950
	54.826
	54.826

	UE Categories
	
	≥ 1
	≥ 2
	≥ 2
	≥ 2
	≥ 3
	≥ 3
	≥ 4
	≥ 3

	Note 1:
1 symbol allocated to PDCCH for all tests.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].
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:
Resource blocks nPRB = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.

Note 5:
Resource blocks nPRB = 6..14,30..49 are allocated for the user data in all sub-frames.

Note 6:
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 7:
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 8: 
Given per component carrier per codeword.

Note 9:
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 10:
Resource blocks 
nPRB = 4..71 are allocated for the user data in sub-frames 0,1,2,3,4,5,6,7,8,9.

Note 11:
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.


Table A.3.9.1-2: Fixed Reference Channel for sustained data-rate test (FDD 64QAM)
	Parameter
	Unit
	Value

	Reference channel
	
	R.31-6 FDD
	R.31-7 FDD
	R.31-8 FDD
	R.31-9 FDD
	
	
	
	

	Channel bandwidth
	MHz
	5
	10
	15
	20
	
	
	
	

	Allocated resource blocks (Note 5)
	
	Note 4
	Note 7
	Note 8
	Note 9
	
	
	
	

	Allocated subframes per Radio Frame
	
	9/10
	10
	10
	10
	
	
	
	

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	
	
	
	

	Coding Rate
	
	
	
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.85
	0.78
	0.77
	0.79
	
	
	
	

	  For Sub-Frame 5
	
	N/A/0.83
	0.80
	0.79
	0.81
	
	
	
	

	  For Sub-Frame 0
	
	0.83
	0.83
	0.8
	0.81
	
	
	
	

	Information Bit Payload (Note 5)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	18336
	63776
	93800
	128496
	
	
	
	

	  For Sub-Frame 5
	Bits
	N/A/15840
	59256
	90816
	124464
	
	
	
	

	  For Sub-Frame 0
	Bits
	15840
	63776
	93800
	128496
	
	
	
	

	Number of Code Blocks

(Notes 3 and 5)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	3
	11
	16
	21
	
	
	
	

	  For Sub-Frame 5
	Bits
	N/A/3
	10
	15
	21
	
	
	
	

	  For Sub-Frame 0
	Bits
	3
	11
	16
	21
	
	
	
	

	Binary Channel Bits (Note 5)
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	21600
	81600
	122400
	163200
	
	
	
	

	  For Sub-Frame 5
	Bits
	N/A/19008
	74976
	114144
	154944
	
	
	
	

	  For Sub-Frame 0
	Bits
	19152
	76992
	117792
	158592
	
	
	
	

	Number of layers
	
	2
	4
	4
	4
	
	
	
	

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	17.837
	63.324
	93.502
	128.093
	
	
	
	

	UE Categories
	
	≥ 2
	≥ 6
	≥ 6
	≥ 6
	
	
	
	

	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:
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.
Note 5: 
Given per component carrier per codeword.

Note 6:
Ng=1/6. 

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 = 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 9:
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.


Table A.3.9.1-3: Fixed Reference Channel for sustained data-rate test (FDD 256QAM)

	Parameter
	Unit
	Value

	Reference channel
	
	R.68 FDD
	R.68-1 FDD
	R.68-2 FDD
	R.68-3 FDD
	R.68-4 FDD
	R.68-5 FDD
	R.68-6 FDD

	Channel bandwidth
	MHz
	20
	15
	10
	5
	10
	15
	20

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

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

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Coding Rate
	
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,8,9
	
	0.85
	0.88
	0.85
	0.85
	0.78
	0.79
	0.78

	  For Sub-Frames 1,2,6,7
	
	0.74
	0.74
	0.74
	0.77
	0.78
	0.79
	0.78

	  For Sub-Frame 5
	
	0.75
	0.77
	0.77
	0.79
	0.82
	0.82
	0.786

	  For Sub-Frame 0
	
	0.76
	0.77
	0.78
	0.84
	0.83
	0.82
	0.80

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,8,9
	Bits
	97896
	75376
	48936
	24496
	84760
	128496
	169544

	  For Sub-Frames 1,2,6,7
	
	84760
	63776
	42368
	21384
	84760
	128496
	169544

	  For Sub-Frame 5
	Bits
	81176
	61664
	40576
	19848
	81176
	124464
	161760

	  For Sub-Frame 0
	Bits
	84760
	63776
	42368
	21384
	84760
	128496
	169544

	Number of Code Blocks (Notes 3 and 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,8,9
	Bits
	16
	13
	8
	4
	14
	21
	28

	  For Sub-Frames 1,2,6,7
	
	14
	11
	7
	4
	14
	21
	28

	  For Sub-Frame 5
	Bits
	14
	11
	7
	4
	14
	21
	27

	  For Sub-Frame 0
	Bits
	14
	11
	7
	4
	14
	21
	28

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 3,4,8,9
	Bits
	115200
	86400
	57600
	28800
	108800
	163200
	217600

	  For Sub-Frames 1,2,6,7
	
	115200
	86400
	57600
	28800
	108800
	163200
	217600

	  For Sub-Frame 5
	Bits
	109440
	80640
	52992
	25344
	99968
	152192
	206592

	  For Sub-Frame 0
	Bits
	111936
	83136
	54336
	25536
	102656
	157056
	211456

	Number of layers
	
	2
	2
	2
	2
	4
	4
	4

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	89.656
	68.205
	44.816
	22.475
	84.4016
	128.093
	168.766

	UE Categories
	
	11-12
	11-12
	11-12
	11-12
	11-12
	11-12
	11-12

	UE DL Categories
	
	≥ 11
	≥ 11
	≥ 11
	≥ 11
	13-14
	13-14
	13-14

	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.


A.3.9.2
TDD

Table A.3.9.2-1: Fixed Reference Channel for sustained data-rate test (TDD 64QAM)

	Parameter
	Unit
	Value

	Reference channel
	
	R.31-1 TDD
	R.31-2 TDD
	R.31-3 TDD
	R.31-3A TDD
	R.31-4 TDD
	R.31-4A TDD
	R.31-5 TDD
	R.31-5A TDD
	R.31-6 TDD

	Channel bandwidth
	MHz
	10
	10
	20
	15
	20
	20
	15
	15
	10

	Allocated resource blocks
	
	Note 6
	Note 7
	Note 8
	Note 9
	Note 8
	Note 8
	Note 11
	Note 11
	Note 7

	Uplink-Downlink Configuration (Note 3)
	
	5
	5
	5
	1
	1
	2
	1
	2
	1

	Number of HARQ Processes per component carrier
	Processes
	15
	15
	15
	7
	7
	10
	7
	10
	7

	Allocated subframes per Radio Frame (D+S)
	
	8+1
	8+1
	8+1
	4
	4
	6+2
	4
	6+2
	4

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Target Coding Rate
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	0.40
	0.59
	0.59
	0.87
	0.88
	0.88
	0.85
	0.85
	0.85

	  For Sub-Frames 3,8
	
	0.40
	0.59
	0.59
	N/A
	N/A
	0.88
	N/A
	0.85
	N/A

	  For Sub-Frame 7
	
	0.40
	0.59
	0.59
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 0
	
	0.40
	0.62
	0.61
	0.90
	0.90
	0.90
	0.88
	0.88
	0.90

	  For Sub-Frames 1
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 5
	
	0.40
	0.64
	0.62
	0.88
	0.87
	0.87
	0.87
	0.87
	0.88

	  For Sub-Frames 6
	
	0.40
	0.60
	0.60
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Information Bit Payload
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	10296
	25456
	51024
	51024
	75376
	75376
	55056 
	55056
	36696

	  For Sub-Frames 3,8
	Bits
	10296
	25456
	51024
	0
	0
	75376
	0
	55056
	0

	  For Sub-Frame 7
	Bits
	10296
	25456
	51024
	0
	0
	N/A
	0
	N/A
	0

	  For Sub-Frame 0
	Bits
	10296
	25456
	51024
	51024
	75376
	75376
	55056 
	55056
	36696

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

	  For Sub-Frame 5
	Bits
	10296
	25456
	51024
	51024
	71112
	71112
	52752
	52752
	35160

	  For Sub-Frame 6
	Bits
	10296
	25456
	51024
	0
	0
	0
	0
	0
	0

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

	  For Sub-Frames 4,9 
	
	2
	5
	9
	9
	13
	13
	9
	9
	6

	  For Sub-Frames 3,8
	
	2
	5
	9
	N/A
	N/A
	13
	N/A
	9
	N/A

	  For Sub-Frame 7
	
	2
	5
	9
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	2
	5
	9
	9
	13
	13
	9
	9
	6

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

	  For Sub-Frame 5
	
	2
	5
	9
	9
	12
	12
	9
	9
	6

	  For Sub-Frame 6
	Bits
	2
	5
	9
	n/a
	N/A
	N/A
	N/A
	N/A
	N/A

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	26100
	43200
	86400
	58752
	86400
	86400
	64800
	64800
	43200

	  For Sub-Frames 3,8
	Bits
	26100
	43200
	86400
	0
	0
	86400
	0
	64800
	0

	  For Sub-Frame 7
	Bits
	26100
	43200
	86400
	0
	0
	86400
	0
	64800
	0

	  For Sub-Frame 0
	Bits
	26100
	41184
	84384
	56736
	84384
	84384
	62784
	62784
	41184

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

	  For Sub-Frame 5
	Bits
	26100
	40176
	82512
	58320
	82512
	82512
	60912
	60912
	40176

	  For Sub-Frame 6
	Bits
	26100
	42768
	85968
	N/A
	N/A
	0
	N/A
	0
	N/A

	Number of layers
	
	1
	2
	2
	2
	2
	2
	2
	2
	2

	Max. Throughput averaged over 1 frame (Note 10)
	Mbps
	8.237
	20.365
	40.819
	20.409
	29.724
	52.337
	25.330
	38.309
	14.525

	UE Category
	
	≥ 1
	≥ 2
	≥ 2
	≥ 2
	≥ 3
	≥ 3
	≥ 3
	≥ 3
	≥ 2

	Note 1:
1 symbol allocated to PDCCH for all tests.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].
Note 3:
As per Table 4.2-2 in TS 36.211 [8].

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:
Resource blocks nPRB = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.

Note 6:
Resource blocks nPRB = 6..14,30..49 are allocated for the user data in all subframes.

Note 7:
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 .

Note 8:
Resource blocks 
nPRB = 4..99 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..99 in sub-frames 0,3,4,6,7,8,9.

Note 9:
Resource blocks 
nPRB = 4..71 are allocated for the user data in all sub-frames

Note10:
Given per component carrier per codeword.

Note11:
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.


Table A.3.9.2-1A: Fixed Reference Channel for sustained data-rate test (TDD 64QAM)

	Parameter
	Unit
	Value

	Reference channel
	
	R.31-7 TDD
	R.31-8 TDD
	R.31-9 TDD
	
	
	
	
	

	Channel bandwidth
	MHz
	10
	15
	20
	
	
	
	
	

	Allocated resource blocks
	
	Note 7
	Note 11
	Note 12
	
	
	
	
	

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	1
	
	
	
	
	

	Number of HARQ Processes per component carrier
	Processes
	7
	7
	7
	
	
	
	
	

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

	Modulation
	
	64QAM
	64QAM
	64QAM
	
	
	
	
	

	Target Coding Rate
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	0.78
	0.77
	0.79
	
	
	
	
	

	  For Sub-Frames 3,8
	
	N/A
	N/A
	N/A
	
	
	
	
	

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

	  For Sub-Frames 0
	
	0.82
	0.79
	0.81
	
	
	
	
	

	  For Sub-Frames 1
	
	N/A
	N/A
	N/A
	
	
	
	
	

	  For Sub-Frames 5
	
	0.79
	0.79
	0.80
	
	
	
	
	

	  For Sub-Frames 6
	
	N/A
	N/A
	N/A
	
	
	
	
	

	Information Bit Payload
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	63776
	93800
	128496
	
	
	
	
	

	  For Sub-Frames 3,8
	Bits
	0
	0
	0
	
	
	
	
	

	  For Sub-Frame 7
	Bits
	0
	0
	0
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	63776
	93800
	128496
	
	
	
	
	

	  For Sub-Frame 1
	Bits
	0
	0
	0
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	59256
	90816
	124464
	
	
	
	
	

	  For Sub-Frame 6
	Bits
	0
	0
	0
	
	
	
	
	

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

	  For Sub-Frames 4,9 
	
	11
	16
	21
	
	
	
	
	

	  For Sub-Frames 3,8
	
	N/A
	N/A
	N/A
	
	
	
	
	

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

	  For Sub-Frame 0
	
	11
	16
	21
	
	
	
	
	

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

	  For Sub-Frame 5
	
	10
	15
	21
	
	
	
	
	

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

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	81600
	122400
	163200
	
	
	
	
	

	  For Sub-Frames 3,8
	Bits
	0
	0
	0
	
	
	
	
	

	  For Sub-Frame 7
	Bits
	0
	0
	0
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	77856
	118656
	159456
	
	
	
	
	

	  For Sub-Frame 1
	Bits
	0
	0
	0
	
	
	
	
	

	  For Sub-Frame 5
	Bits
	75840
	115008
	155808
	
	
	
	
	

	  For Sub-Frame 6
	Bits
	0
	0
	0
	
	
	
	
	

	Number of layers
	
	4
	4
	4
	
	
	
	
	

	Max. Throughput averaged over 1 frame (Note 10)
	Mbps
	25.058
	37.222
	50.996
	
	
	
	
	

	UE Category
	
	≥ 6
	≥ 6
	≥ 6
	
	
	
	
	

	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:
Resource blocks nPRB = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.

Note 6:
Resource blocks nPRB = 6..14,30..49 are allocated for the user data in all subframes.

Note 7:
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 .

Note 8:
Resource blocks 
nPRB = 4..99 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..99 in sub-frames 0,3,4,6,7,8,9.

Note 9:
Resource blocks 
nPRB = 4..71 are allocated for the user data in all sub-frames

Note10:
Given per component carrier per codeword.

Note11:
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 12:
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.


Table A.3.9.2-2: Fixed Reference Channel for sustained data-rate test (TDD 256QAM)
	Parameter
	Unit
	Value

	Reference channel
	
	R.68 TDD
	R.68-1 TDD
	R.68-2 TDD
	R.68-3 TDD
	R.68-4 TDD
	

	Channel bandwidth
	MHz
	20
	15
	10
	20
	15
	

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

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	1
	[2]
	[2]
	

	Number of HARQ Processes per component carrier
	Processes
	7
	7
	7
	[10]
	[10]
	

	Allocated subframes per Radio Frame (D+S)
	
	4+2
	4+2
	4+2
	[6+2]
	[6+2]
	

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM
	

	Target Coding Rate
	
	
	
	
	
	
	

	  For Sub-Frame 0
	
	0.76
	0.77
	0.78
	0.76
	0.77
	

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

	  For Sub-Frames 3
	
	N/A
	N/A
	N/A
	0.74
	0.79
	

	  For Sub-Frames 4
	
	0.74
	0.79
	0.74
	0.74
	0.79
	

	  For Sub-Frame 5
	
	0.74
	0.76
	0.76
	0.74
	0.76
	

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

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

	  For Sub-Frames 8
	
	N/A
	N/A
	N/A
	0.85
	0.88
	

	  For Sub-Frames 9
	
	0.85
	0.88
	0.85
	0.85
	0.88
	

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	84760
	63776
	42368
	84760
	63776
	

	  For Sub-Frame 1
	Bits
	0
	0
	0
	0
	0
	

	  For Sub-Frames 3
	Bits
	N/A
	N/A
	N/A
	84760
	63776
	

	  For Sub-Frames 4
	Bits
	84760
	63776
	42368
	84760
	63776
	

	  For Sub-Frame 5
	Bits
	81176
	61664
	40576
	81176
	61664
	

	  For Sub-Frame 6
	Bits
	0
	0
	0
	[0]
	[0]
	

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

	  For Sub-Frames 8
	Bits
	N/A
	N/A
	N/A
	97896
	75376
	

	  For Sub-Frames 9 
	Bits
	97896
	75376
	48936
	97896
	75376
	

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

	  For Sub-Frame 0
	
	14
	11 
	7
	14
	11 
	

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

	  For Sub-Frames 3
	
	N/A
	N/A
	N/A
	14
	11
	

	  For Sub-Frames 4
	
	14
	11
	7
	14
	11
	

	  For Sub-Frame 5
	
	14
	11
	7
	14
	11
	

	  For Sub-Frame 6
	
	N/A
	N/A
	N/A
	[N/A]
	[11]
	

	  For Sub-Frame 7
	
	N/A
	N/A
	N/A
	[N/A]
	[11]
	

	  For Sub-Frames 8
	
	N/A
	N/A
	N/A
	16
	13
	

	  For Sub-Frames 9 
	
	16
	13
	8
	16
	13
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	112512
	83712
	54912
	112512
	83712
	

	  For Sub-Frame 1
	Bits
	0
	0
	0
	0
	0
	

	  For Sub-Frames 3
	Bits
	N/A
	N/A
	N/A
	115200
	86400
	

	  For Sub-Frames 4
	Bits
	115200
	86400
	57600
	115200
	86400
	

	  For Sub-Frame 5
	
	110016
	81216
	53568
	110016
	81216
	

	  For Sub-Frame 6
	Bits
	0
	0
	0
	[0]
	[0]
	

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

	  For Sub-Frames 8
	Bits
	N/A
	N/A
	N/A
	115200
	86400
	

	  For Sub-Frames 9 
	Bits
	115200
	86400
	57600
	115200
	86400
	

	Number of layers
	
	2
	2
	2
	2
	2
	

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	34.859
	26.459
	17.425
	[53.125]
	[40.374]
	

	UE Categories
	
	11-12
	11-12
	11-12 
	11-12 
	11-12
	

	UE DL Categories
	
	≥ 11
	≥ 11
	≥ 11
	≥ 11
	≥ 11
	

	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.


Table A.3.9.2-3: Fixed Reference Channel for sustained data-rate test (TDD 256QAM)
	Parameter
	Unit
	Value

	Reference channel
	
	R.68-5 TDD
	R.68-6 TDD
	R.68-7 TDD
	
	
	

	Channel bandwidth
	MHz
	10
	15
	20
	
	
	

	Allocated resource blocks
	PRB
	Note 8
	Note 7
	Note 6
	
	
	

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	1
	
	
	

	Number of HARQ Processes per component carrier
	Processes
	7
	7
	7
	
	
	

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

	Modulation
	
	256QAM
	256QAM
	256QAM
	
	
	

	Target Coding Rate
	
	
	
	
	
	
	

	  For Sub-Frame 0
	
	0.82
	0.82
	0.80
	
	
	

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

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

	  For Sub-Frames 4
	
	0.78
	0.79
	0.78
	
	
	

	  For Sub-Frame 5
	
	0.81
	0.82
	0.78
	
	
	

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

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

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

	  For Sub-Frames 9
	
	0.78
	0.79
	0.78
	
	
	

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	84760
	128496
	169544
	
	
	

	  For Sub-Frame 1
	Bits
	0
	0
	0
	
	
	

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

	  For Sub-Frames 4
	Bits
	84760
	128496
	169544
	
	
	

	  For Sub-Frame 5
	Bits
	81176
	124464
	161760
	
	
	

	  For Sub-Frame 6
	Bits
	0
	0
	0
	
	
	

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

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

	  For Sub-Frames 9 
	Bits
	84760
	128496
	169544
	
	
	

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

	  For Sub-Frame 0
	
	14
	21
	28
	
	
	

	  For Sub-Frame 1
	
	0
	0
	0
	
	
	

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

	  For Sub-Frames 4
	
	14
	21
	28
	
	
	

	  For Sub-Frame 5
	
	14
	21
	27
	
	
	

	  For Sub-Frame 6
	
	0
	0
	0
	
	
	

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

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

	  For Sub-Frames 9 
	
	14
	21
	28
	
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frame 0
	Bits
	103808
	158208
	212608
	
	
	

	  For Sub-Frame 1
	Bits
	0
	0
	0
	
	
	

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

	  For Sub-Frames 4
	Bits
	108800
	163200
	217600
	
	
	

	  For Sub-Frame 5
	
	101120
	153344
	207744
	
	
	

	  For Sub-Frame 6
	Bits
	0
	0
	0
	
	
	

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

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

	  For Sub-Frames 9 
	Bits
	108800
	163200
	217600
	
	
	

	Number of layers
	
	4
	4
	4
	
	
	

	Max. Throughput averaged over 1 frame (Note 5)
	Mbps
	33.546
	50.995
	67.039
	
	
	

	UE Categories
	
	11-12
	11-12
	11-12
	
	
	

	UE DL Categories
	
	13-14
	13-14
	13-14
	
	
	

	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.


A.3.9.3
FDD (EPDCCH scheduling)
Table A.3.9.3-1: Fixed Reference Channel for sustained data-rate test with EPDCCH scheduling (FDD)
	Parameter
	Unit
	Value

	Reference channel
	
	R.31E-1 FDD
	R.31E-2 FDD
	R.31E-3 FDD
	R.31E-3A FDD
	R.31E-3C FDD
	R.31E-4 FDD
	R.31E-4B FDD

	Channel bandwidth
	MHz
	10
	10
	20
	10
	15
	20
	15

	Allocated resource blocks (Note 8)
	
	Note 5
	Note 6
	Note 7
	Note 6
	Note 9
	Note 7
	Note 10

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

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Coding Rate
(subframes with PDCCH USS monitoring)
	
	
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.3972
	0.5926
	0.5933
	0.8533
	0.8725
	0.8763
	0.8533

	  For Sub-Frame 5
	
	0.3972
	0.6441
	0.6246
	0.8889
	0.8855
	0.8702
	0.8762

	  For Sub-Frame 0
	
	0.3972
	0.6282
	0.6106
	0.9046
	0.9105
	0.9018
	0.8868

	Coding Rate
(subframes with EPDCCH USS monitoring)
	
	
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.4114
	0.6047
	0.5993
	0.8707
	0.8855
	0.8851
	0.8649

	  For Sub-Frame 5
	
	0.4114
	0.6584
	0.6312
	0.9086
	0.8990
	0.8794
	0.8889

	  For Sub-Frame 0
	
	0.4114
	0.6418
	0.6170
	0.9242
	0.9246
	0.9112
	0.8993

	Information Bit Payload (Note 8)
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	10296
	25456
	51024
	36696
	51024
	75376
	55056

	  For Sub-Frame 5
	Bits
	10296
	25456
	51024
	35160
	51024
	71112
	52752

	  For Sub-Frame 0
	Bits
	10296
	25456
	51024
	36696
	51024
	75376
	55056

	Number of Code Blocks
(Notes 3 and 8)
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2
	5
	9
	6
	9
	13
	9

	  For Sub-Frame 5
	Bits
	2
	5
	9
	6
	9
	12
	9

	  For Sub-Frame 0
	Bits
	2
	5
	9
	6
	9
	13
	9

	Binary Channel Bits (Note 8)
(subframes with PDCCH USS monitoring)
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	26100
	43200
	86400
	43200
	58752
	86400
	64800

	  For Sub-Frame 5
	Bits
	26100
	39744
	82080
	39744
	57888
	82080
	60480

	  For Sub-Frame 0
	Bits
	26100
	40752
	83952
	40752
	56304
	83952
	62352

	Binary Channel Bits (Note 8)
(subframes with EPDCCH USS monitoring)
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	25200
	42336
	85536
	42336
	57888
	85536
	63936

	  For Sub-Frame 5
	Bits
	25200
	38880
	81216
	38880
	57024
	81216
	59616

	  For Sub-Frame 0
	Bits
	25200
	39888
	83088
	39888
	55440
	83088
	61488

	Number of layers
	
	1
	2
	2
	2
	2
	2
	2

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	10.296
	25.456
	51.024
	36.542
	51.024
	74.950
	54.826

	UE Categories
	
	≥ 1
	≥ 2
	≥ 2
	≥ 2
	≥ 3
	≥ 3
	≥ 4

	Note 1:
1 symbol allocated to PDCCH for all tests.

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

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:
Resource blocks nPRB = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.

Note 5:
Resource blocks nPRB = 6..14,30..49 are allocated for the user data in all sub-frames.

Note 6:
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 7:
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 8: 
Given per component carrier per codeword.

Note 9:
Resource blocks 
nPRB = 4..71 are allocated for the user data in sub-frames 0,1,2,3,4,5,6,7,8,9.

Note 10:
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.


A.3.9.4
TDD (EPDCCH scheduling)

Table A.3.9.4-1: Fixed Reference Channel for sustained data-rate with EPDCCH scheduling (TDD)

	Parameter
	Unit
	Value

	Reference channel
	
	R.31E-1 TDD
	R.31E-2 TDD
	R.31E-3 TDD
	R.31E-3A TDD
	R.31E-4 TDD

	Channel bandwidth
	MHz
	10
	10
	20
	15
	20

	Allocated resource blocks
	
	Note 6
	Note 7
	Note 8
	Note 9
	Note 8

	Uplink-Downlink Configuration (Note 3)
	
	5
	5
	5
	1
	1

	Number of HARQ Processes per component carrier
	Processes
	15
	15
	15
	7
	7

	Allocated subframes per Radio Frame (D+S)
	
	8+1
	8+1
	8+1
	4
	4

	Coding Rate 
(subframes with PDCCH USS monitoring)
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	0.3972
	0.5926
	0.5933
	0.8725
	0.8763

	  For Sub-Frames 3,7,8
	
	0.3972
	0.5926
	0.5933
	N/A
	N/A

	  For Sub-Frames 1
	
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 5
	
	0.3972
	0.6372
	0.6213
	0.8790
	0.8656

	  For Sub-Frames 6
	
	0.3972
	0.5986
	0.5963
	N/A
	N/A

	  For Sub-Frames 0
	
	0.3972
	0.6216
	0.6075
	0.9036
	0.8972

	Coding Rate 
(subframes with EPDCCH USS monitoring)
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	0.4114
	0.6047
	0.5993
	0.8856
	0.8851

	  For Sub-Frames 3,7,8
	
	0.4114
	0.6047
	0.5993
	N/A
	N/A

	  For Sub-Frames 1
	
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frames 5
	
	0.4114
	0.6512
	0.6279
	0.8922
	0.8748

	  For Sub-Frames 6
	
	0.4114
	0.6109
	0.6024
	N/A
	N/A

	  For Sub-Frames 0
	
	0.4114
	0.6349
	0.6138
	0.9175
	0.9065

	Information Bit Payload
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	10296
	25456
	51024
	51024
	75376

	  For Sub-Frames 3,7,8
	Bits
	10296
	25456
	51024
	N/A
	N/A

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

	  For Sub-Frame 5
	Bits
	10296
	25456
	51024
	51024
	71112

	  For Sub-Frame 6
	Bits
	10296
	25456
	51024
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	10296
	25456
	51024
	51024
	75376

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

	  For Sub-Frames 4,9 
	
	2
	5
	9
	9
	13

	  For Sub-Frames 3,7,8
	
	2
	5
	9
	N/A
	N/A

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

	  For Sub-Frame 5
	
	2
	5
	9
	9
	12

	  For Sub-Frame 6
	Bits
	2
	5
	9
	N/A
	N/A

	  For Sub-Frame 0
	
	2
	5
	9
	9
	13

	Binary Channel Bits per Sub-Frame
(subframes with PDCCH USS monitoring)
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	26100
	43200
	86400
	58752
	86400

	  For Sub-Frames 3,7,8
	Bits
	26100
	43200
	86400
	N/A
	N/A

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

	  For Sub-Frame 5
	Bits
	26100
	40176
	82512
	58320
	82512

	  For Sub-Frame 6
	Bits
	26100
	42768
	85968
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	26100
	41184
	84384
	56736
	84384

	Binary Channel Bits per Sub-Frame
(subframes with EPDCCH USS monitoring)
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	25200
	42336
	85536
	57888
	85536

	  For Sub-Frames 3,7,8
	Bits
	25200
	42336
	85536
	N/A
	N/A

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

	  For Sub-Frame 5
	Bits
	25200
	39312
	81648
	57456
	81648

	  For Sub-Frame 6
	Bits
	25200
	41904
	85104
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	25200
	40320
	83520
	55872
	83520

	Number of layers
	
	1
	2
	2
	2
	2

	Max. Throughput averaged over 1 frame (Note 10)
	Mbps
	8.237
	20.365
	40.819
	20.409
	29.724

	UE Category
	
	≥ 1
	≥ 2
	≥ 2
	≥ 2
	≥ 3

	Note 1:
1 symbol allocated to PDCCH for all tests.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [8].
Note 3:
As per Table 4.2-2 in TS 36.211 [8].

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:
Resource blocks nPRB = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.

Note 6:
Resource blocks nPRB = 6..14,30..49 are allocated for the user data in all subframes.

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 0,3,4,6,7,8,9.

Note 8:
Resource blocks nPRB = 4..99 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..99 in sub-frames 0,3,4,6,7,8,9.

Note 9:
Resource blocks nPRB = 4..71 are allocated for the user data in all sub-frames

Note10:
Given per component carrier per codeword.


A.3.10
Reference Measurement Channels for EPDCCH performance requirements

A.3.10.1
FDD

Table A.3.10.1-1: Reference Channel FDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.55 FDD
	R.56 FDD
	R.57 FDD
	R.58 FDD
	R.59 FDD
	

	Number of transmitter antennas
	
	2
	2
	2
	2
	2
	

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10
	

	Number of OFDM symbols for PDCCH
	symbols
	2
	2
	1
	1
	1
	

	Aggregation level
	ECCE
	4
	16
	2
	8
	2 
	

	DCI Format
	
	2A
	2A
	2C
	2C
	2D
	


A.3.10.2
TDD

Table A.3.10.2-1: Reference Channel TDD

	Parameter
	Unit
	Value

	Reference channel
	
	R.55 TDD
	R.56 TDD
	R.57 TDD
	R.58 TDD
	R.59 TDD
	

	Number of transmitter antennas
	
	2
	2
	2
	2
	2
	

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10
	

	Number of OFDM symbols for PDCCH
	symbols
	2
	2
	1
	1
	1
	

	Aggregation level
	CCE
	4
	16
	2
	8
	2 
	

	DCI Format
	
	2A
	2A
	2C
	2C
	2D
	


A.3.11
Reference Measurement Channels for MPDCCH performance requirements

A.3.11.1
FDD and half-duplex FDD

Table A.3.11.1-1: Reference Channel FDD and half-duplex FDD 

	Parameter
	Unit
	Value

	Reference channel
	
	R.[xx] FDD

	Number of transmitter antennas
	
	2

	Channel bandwidth
	MHz
	10

	OFDM starting symbol (startSymbolLC)
	symbols
	2

	Aggregation level
	ECCE
	16

	DCI Format
	
	6-1A


A.3.11.2
TDD

Table A.3.11.2-1: Reference Channel TDD
	Parameter
	Unit
	Value

	Reference channel
	
	R.[xx] TDD

	Number of transmitter antennas
	
	2

	Channel bandwidth
	MHz
	10

	OFDM starting symbol (startSymbolLC)
	symbols
	2

	Aggregation level
	ECCE
	16

	DCI Format
	
	6-1A


A.4
CQI reference measurement channels
This section defines the DL signal applicable to the reporting of channel quality information (Clause 9.2, 9.3 and 9.5).

In Table A.4-1 are specified the reference channels. Table A.4-13 specifies the mapping of CQI index to modulation coding scheme, which complies with the CQI definition specified in Section 7.2.3 of [10].

Table A.4-0: Void

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

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

	2 CRS Ports

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

	RC.2 TDD
	TDD
	10
	50
	Note 3
	
	MCS.2
	10 or 7 (Note 9)
	1
	

	RC.6 FDD
	FDD
	10
	15
	-
	
	MCS.16
	8
	1
	Note 6

	RC.6 TDD
	TDD
	10
	15
	Note 3
	
	MCS.16
	7
	1
	Note 6

	4 CRS Ports

	RC.17 FDD
	FDD
	10
	50
	-
	
	MCS.18
	8
	1
	

	RC.17 TDD
	TDD
	10
	50
	Note 3
	
	MCS.18
	7
	1
	

	RC.21 FDD
	FDD
	10
	50
	-
	
	MCS.26
	8
	1
	

	RC.21 TDD
	TDD
	10
	50
	Note 3
	
	MCS.26
	7
	1
	

	1 CRS Port + CSI-RS

	RC.8 FDD
	FDD
	10
	6
	-
	Non
CSI-RS
	MCS.11
	8
	1
	

	
	
	
	
	
	2 CSI-RS
	MCS.12
	
	
	

	RC.8A FDD
	FDD
	10
	6
	-
	Non
CSI-RS
	MCS.11A
	8
	1
	

	
	
	
	
	
	2 CSI-RS
	MCS.12A
	
	
	

	RC.8 TDD
	TDD
	10
	6
	Note 3
	Non
CSI-RS
	MCS.11
	10
	1
	

	
	
	
	
	
	2 CSI-RS
	MCS.12
	
	
	

	RC.8A TDD
	TDD
	20
	8
	Note 3
	Non
CSI-RS
	MCS.11B
	10
	1
	

	
	
	
	
	
	2 CSI-RS
	MCS.12B
	
	
	

	RC.9 FDD
	FDD
	10
	50
	-
	Non
CSI-RS
	MCS.3
	8
	1
	

	
	
	
	
	
	2 CSI-RS
	MCS.4
	
	
	

	RC.9 TDD
	TDD
	10
	50
	Note 3
	Non
CSI-RS
	MCS.3
	7
	1
	

	
	
	
	
	
	2 CSI-RS
	MCS.4
	
	
	

	2 CRS Port + CSI-RS

	RC.7 FDD
	FDD
	10
	50
	-
	Non
CSI-RS
	MCS.5
	8
	1
	

	
	
	
	
	
	4 CSI-RS
	MCS.7
	
	
	

	RC.7 TDD
	TDD
	10
	50
	Note 3
	Non
CSI-RS
	MCS.5
	10
	1
	

	
	
	
	
	
	8 CSI-RS
	MCS.8
	
	
	

	RC.11 FDD
	FDD
	10
	50
	-
	Non
CSI-RS
	MCS.5
	8
	1
	

	
	
	
	
	
	2 CSI-RS
	MCS.6
	
	
	

	RC.11 TDD
	TDD
	10
	50
	Note 3
	Non
CSI-RS
	MCS.5
	10
	1
	

	
	
	
	
	
	2 CSI-RS
	MCS.6
	
	
	

	RC.18 FDD
	FDD
	10
	6
	-
	Non
CSI-RS
	MCS.13
	8
	1
	

	
	
	
	
	
	4 CSI-RS
	MCS.19
	
	
	

	RC.18 TDD
	TDD
	10
	6
	Note 3
	Non
CSI-RS
	MCS.13
	7
	1
	

	
	
	
	
	
	4 CSI-RS
	MCS.19
	
	
	

	RC.17 TDD
	TDD
	10
	6
	Note 3
	4 ZP-CSI-RS
	MCS.21
	10
	1
	

	RC.18 TDD
	TDD
	10
	6
	Note 3
	4 ZP-CSI-RS
	MCS.22
	10
	1
	

	RC.19 TDD
	TDD
	10
	41
	Note3
	4 ZP-CSI-RS
	MCS.23
	10
	1
	Note 11

	RC.20 TDD
	TDD
	10
	50
	Note 3
	Non
CSI-RS
	MCS.24
	10
	1
	

	
	
	
	
	
	2 CSI-RS,

4 ZP-CSI-RS 
	MCS.25
	
	
	

	RC.22 FDD
	FDD
	10
	50
	-
	Non
CSI-RS
	MCS.5
	8
	1
	

	
	
	
	
	
	4 CSI-RS
	MCS.27
	
	
	

	RC.22 TDD
	TDD
	10
	50
	Note 3
	Non
CSI-RS
	MCS.5
	10
	1
	

	
	
	
	
	
	4 CSI-RS
	MCS.27
	
	
	

	1 CRS Port + CSI-RS + CSI-IM

	RC.13 FDD
	FDD
	10
	50
	-
	Non CSI-RS/IM
	MCS.3
	8
	1
	

	
	
	
	
	
	CSI-RS/IM
	N/A
	
	
	

	RC.13 TDD
	TDD
	10
	50
	Note 3
	Non CSI-RS/IM
	MCS.3
	10
	1
	

	
	
	
	
	
	CSI-RS/IM
	N/A
	
	
	

	2 CRS Port + CSI-RS + CSI-IM

	RC.10 FDD
	FDD
	10
	50
	-
	Non
CSI-RS
	MCS.5
	8
	1
	

	
	
	
	
	
	4 CSI-RS, 
1 CSI process
	MCS.8
	
	
	

	RC.10 TDD
	TDD
	10
	50
	Note 3
	Non
CSI-RS
	MCS.5
	10
	1
	

	
	
	
	
	
	8 CSI-RS,
1 CSI process
	MCS.9
	
	
	

	RC.12 FDD
	FDD
	10
	6
	-
	Non CSI-RS/IM
	MCS.13
	8
	1
	

	
	
	
	
	
	CSI-RS/IM
	N/A
	
	
	

	RC.12 TDD
	TDD
	10
	6
	Note 3
	Non CSI-RS/IM
	MCS.13
	10
	1
	

	
	
	
	
	
	CSI-RS/IM
	N/A
	
	
	

	Note 1:
3 symbols allocated to PDCCH.

Note 2:
For FDD only subframes 1, 2, 3, 4, 6, 7, 8 and 9 are allocated to avoid PBCH and synchronization signal overhead.

Note 3:
TDD UL-DL configuration as specified in the individual tests.

Note 4:
For TDD when UL-DL configuration 1 is used only subframes 4 and 9 are allocated to avoid PBCH and synchronization signal overhead. 

Note 5:
For TDD when UL-DL configuration 2 is used only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead.

Note 6:
Centred within the Transmission Bandwidth Configuration (Figure 5.4.2-1).

Note 7:
Only subframes 2, 3, 4, 7, 8 and 9 are allocated to avoid PBCH and synchronization signal overhead.

Note 8:
Allocate PDSCH on 5th and 6th PRBs within a subband.

Note 9:
The number of HARQ processes is 10 for TDD UL/DL configuration 2 and 7 for TDD UL/DL configuration 1.

Note 10:
The downlink subframes are scheduled at the 1st, 2nd, 8th, 9th, 16th, 17th, 18th, 24th, 26th, 32nd, 33rd, 34th subframes every 40ms. Information bit payload is available if downlink subframe is scheduled.(starting from 0th subframe).

Note 11:
41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in subframe 0 and 5 in RC.19 TDD.

Note 12:
Allocate PDSCH on 3th, 4th and 6th PRBs within a narrowband. Allocate MPDCCH on the 0th and 1st PRBs within a narrowband.

Note 13:
The downlink subframes are scheduled at the 0th, 1st, 2nd, 8th, 9th, 10th, 16th, 17th, 18th, 24th, 25th, 26th, 32nd, 33rd, 34th subframes every 40ms. Information bit payload is available if downlink subframe is scheduled (starting from 0th subframe). The 3rd-7th, 11th-15th, 19th-23rd, 27th-31st, 35th-36th subframes every 40ms are set as invalid subframe.


Table A.4-1a to Table A.4-1d: Void

Table A.4-2: Void

Table A.4-2a to Table A.4-2d: Void

Table A.4-3: Void

Table A.4-3a to Table A.4-3k: Void

Table A.4-4: Void

Table A.4-4a: Void

Table A.4-5: Void

Table A.4-5a: Void

Table A.4-6: Void

Table A.4-6a: Void

Table A.4-6b: Void

Table A.4-7 to Table A.4.12: Void

Table A.4-13: Mapping of CQI Index to Modulation coding scheme (MCS)

	CQI Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	Notes

	Target Coding Rate
	OOR
	0.0762
	0.1172
	0.1885
	0.3008
	0.4385
	0.5879
	0.3691
	0.4785
	0.6016
	0.4551
	0.5537
	0.6504
	0.7539
	0.8525
	0.9258
	

	Modulation
	OOR
	QPSK
	16QAM
	64QAM
	

	MCS Scheme
	PRB
	Available
RE-s
	Imcs
	

	MCS.1
	50
	6300
	DTX
	0
	0
	2
	4
	6
	8
	11
	13
	16
	18
	21
	23
	25
	27
	27
	

	MCS.2
	50
	6000
	DTX
	0
	0
	2
	4
	6
	8
	11
	13
	15
	18
	20
	22
	24
	26
	27
	

	MCS.3
	50
	5700
	DTX
	0
	0
	2
	4
	6
	8
	10
	13
	15
	17
	19
	21
	23
	25
	26
	

	MCS.4
	50
	5600
	DTX
	0
	0
	2
	4
	6
	7
	10
	12
	14
	17
	19
	21
	23
	25
	26
	

	MCS.5
	50
	5400
	DTX
	0
	0
	2
	3
	5
	7
	10
	12
	14
	17
	19
	21
	23
	24
	25
	

	MCS.6
	50
	5300
	DTX
	0
	0
	1
	3
	5
	7
	10
	12
	14
	17
	19
	21
	22
	24
	25
	

	MCS.7
	50
	5200
	DTX
	0
	0
	1
	3
	5
	7
	10
	12
	14
	17
	18
	20
	22
	24
	25
	

	MCS.8
	50
	5000
	DTX
	0
	0
	1
	3
	5
	7
	10
	12
	13
	17
	18
	20
	22
	23
	24
	

	MCS.9
	50
	4800
	DTX
	0
	0
	1
	3
	5
	7
	10
	12
	13
	17
	18
	20
	22
	23
	24
	

	MCS.10
	6
	756
	DTX
	0
	0
	2
	4
	6
	8
	11
	13
	16
	19
	21
	23
	25
	27
	27
	

	MCS.11
	6
	684
	DTX
	0
	0
	2
	4
	6
	8
	11
	13
	14
	17
	20
	21
	23
	25
	27
	

	MCS.12
	6
	672
	DTX
	0
	0
	1
	4
	6
	8
	10
	12
	14
	17
	19
	21
	23
	25
	26
	

	MCS.13
	6
	648
	DTX
	0
	0
	2
	4
	6
	8
	11
	13
	15
	18
	20
	22
	24
	26
	27
	

	MCS.14
	25
	3150
	DTX
	0
	0
	2
	4
	6
	8
	11
	13
	16
	18
	21
	23
	25
	27
	27
	

	MCS.15
	15
	1890
	DTX
	0
	0
	2
	4
	6
	8
	11
	13
	16
	18
	21
	23
	25
	27
	27
	

	MCS.16
	15
	1800
	DTX
	0
	0
	2
	4
	6
	8
	11
	13
	15
	18
	20
	22
	24
	26
	27
	

	MCS.17
	3
	378
	DTX
	0
	1
	2
	5
	7
	9
	12
	13
	16
	19
	21
	23
	25
	27
	27
	

	MCS.18
	50
	5800
	DTX
	0
	0
	2
	4
	6
	8
	11
	13
	15
	17
	20
	22
	23
	26
	27
	

	MCS.19
	6
	624
	DTX
	0
	0
	1
	3
	5
	7
	10
	12
	14
	17
	18
	20
	22
	24
	25
	

	MCS.20
	2
	252
	DTX
	0
	0
	2
	4
	6
	8
	11
	13
	16
	19
	21
	23
	23
	23
	23
	

	MCS.21
	6
	696
	DTX
	0
	0
	2
	4
	6
	8
	11
	13
	15
	18
	20
	21
	24
	25
	27
	

	MCS.22
	6
	624
	DTX
	0
	0
	1
	3
	5
	7
	10
	12
	14
	15
	19
	20
	22
	24
	24
	

	MCS.23
	41
	4264
	DTX
	0
	0
	1
	3
	5
	7
	10
	12
	14
	15
	18
	20
	22
	24
	24
	

	MCS.24
	50
	5400
	DTX
	0
	0
	2
	3
	5
	7
	10
	12
	14
	15
	19
	21
	23
	24
	25
	

	MCS.25
	50
	5100
	DTX
	0
	0
	1
	3
	5
	7
	8
	12
	13
	15
	18
	20
	22
	23
	24
	

	Note 1:
Mapping between Imcs and TBS according to Tables 7.1.7.1-1 and 7.1.7.2.1-1 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.


Table A.4-14: Mapping of CQI Index to Modulation coding scheme (Modulation and TBS indx Table 2 and 4-bit CQI Table 2 are used)

	CQI Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	Notes

	Target Coding Rate
	OOR
	0.0762
	0.1885
	0.4385
	0.3691
	0.4785
	0.6016
	0.4551
	0.5537
	0.6504
	0.7539
	0.6394
	0.6943
	0.7783
	0.8643
	0.9258
	

	Modulation
	OOR
	QPSK
	16QAM
	64QAM
	256QAM
	

	MCS Scheme
	PRB
	Available RE-s
	Imcs
	

	MCS.1A
	50
	6300
	DTX
	0
	1
	3
	5
	7
	10
	11
	14
	16
	18
	20
	22
	24
	26
	26
	

	MCS.1B
	100
	12600
	DTX
	0
	1
	3
	5
	7
	10
	11
	14
	15
	18
	20
	22
	24
	26
	26
	

	Note 1:
Mapping between Imcs and TBS according to Tables 7.1.7.1-1 and 7.1.7.2.1-1 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.


Table A.4-15: Mapping of CQI Index to Modulation coding scheme (Modulation and TBS indx Table 2 and 4-bit CQI Table 2 are used)

	CQI Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	Notes

	Target Coding Rate
	OOR
	0.0762
	0.1885
	0.4385
	0.3691
	0.4785
	0.6016
	0.6826
	0.5537
	0.6504
	0.7539
	0.8525
	0.6943
	0.7783
	0.8643
	0.9258
	

	Modulation
	OOR
	QPSK
	16QAM
	64QAM
	256QAM
	

	MCS Scheme
	PRB
	Available RE-s
	Imcs
	

	MCS.11A
	6
	684
	DTX
	0
	1
	3
	5
	7
	8
	10
	13
	14
	16
	18
	20
	22
	24
	25
	

	MCS.12A
	6
	672
	DTX
	0
	1
	3
	5
	6
	8
	10
	12
	14
	16
	18
	20
	22
	24
	25
	

	MCS.11B
	8
	912
	DTX
	0
	1
	3
	5
	7
	9
	10
	13
	14
	16
	18
	19
	22
	24
	26
	

	MCS.12B
	8
	896
	DTX
	0
	1
	3
	5
	6
	8
	10
	12
	14
	16
	18
	19
	22
	24
	25
	

	Note 1:
Mapping between Imcs and TBS according to Tables 7.1.7.1-1 and 7.1.7.2.1-1 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.


A.4.1
Additional CSI reference measurement channels

This section defines additional reference measurement channels for CSI testing, required to run the test properly according to the test parameters.

Table A.4.1-1: Uplink reference channels for transmitting CSI reports on PUSCH,
when being in a PUCCH reporting mode (FDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	
	
	
	
	

	Allocated resource blocks
	
	6
	
	
	
	
	

	DFT-OFDM Symbols per Sub-Frame
	
	12
	
	
	
	
	

	Modulation
	
	QPSK
	
	
	
	
	

	Target Coding rate
	
	1/3
	
	
	
	
	

	Allocated Sub-Frames 
	
	Note 1
	
	
	
	
	

	Payload size
	Bits
	600
	
	
	
	
	

	Transport block CRC
	Bits
	24
	
	
	
	
	

	Number of code blocks per Sub-Frame (Note 2)
	
	1
	
	
	
	
	

	Total number of bits per Sub-Frame
	Bits
	1728
	
	
	
	
	

	Total symbols per Sub-Frame
	
	864
	
	
	
	
	

	UE Category
	
	≥ 1
	
	
	
	
	

	Note 1:
All subframes, if not other specified. In case of allocation of only certain subframes, as specified in the test case, the remaining subframes are not allocated with data. All the allocation details specified in the reference channel are valid only for the allocated subframes.

Note 2:
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)


Table A.4.1-2: Uplink reference channels for transmitting CSI reports on PUSCH,
when being in a PUCCH reporting mode (TDD)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	10
	
	
	
	

	Allocated resource blocks
	
	6
	6
	
	
	
	

	Uplink-Downlink Configuration (Note 1)
	
	1
	2
	
	
	
	

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	
	
	
	

	Modulation
	
	QPSK
	QPSK
	
	
	
	

	Target Coding rate
	
	1/3
	1/3
	
	
	
	

	Allocated Sub-Frames
	
	 Note 2
	 Note 2
	
	
	
	

	Payload size
	Bits
	600
	600
	
	
	
	

	Transport block CRC
	Bits
	24
	24
	
	
	
	

	Number of code blocks per Sub-Frame (Note 3)
	
	1
	1
	
	
	
	

	Total number of bits per Sub-Frame
	Bits
	1728
	1728
	
	
	
	

	Total symbols per Sub-Frame
	
	864
	864
	
	
	
	

	UE Category
	
	≥ 1
	≥ 1
	
	
	
	

	Note 1:
As per Table 4.2-2 in TS 36.211 [4].

Note 2:
All uplink subframes, if not other specified. In case of allocation of only certain uplink subframes, as specified in the test case, the remaining uplink subframes are not allocated with data. All the allocation details specified in the reference channel are valid only for the allocated uplink subframes.

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).
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