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1. Introduction

This contribution provides the simulation assumptions for the 1RX CRS-IM performance requirements definition. Companies are encouraged to provide alignment simulation results in RAN4 #86.
2. Test cases – Cat 1bis
In this section we provide list of test cases for Cat 1bis CRS-IM demodulation requirements definition.

2.1 Cat 1bis PDSCH Test #1 (TM4 + 4 CRS APs + 20% interference loading)

Table 1: Test Parameters

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
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	dB
	-6
	-6
	-6
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	dB
	-6 (Note 1)
	-6 (Note 1)
	-6 (Note 1)

	
	(
	dB
	3
	3
	3
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at antenna port
	dBm/15kHz
	-98
	N/A
	N/A
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	dB
	TBD
	10.45
	4.6

	BWChannel
	MHz
	10
	10
	10

	Cyclic prefix
	
	Normal
	Normal
	Normal

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Cell ID
	
	0
	1
	6

	Cell-specific reference signals
	
	Antenna ports 0,1,2,3

	Number of control OFDM symbols (CFI)
	
	2
	2
	2

	PDSCH transmission mode
	
	4
	N/A
	N/A

	Precoding granularity
	PRB
	50
	N/A
	N/A

	PMI delay (Note 2)
	ms
	8
	N/A
	N/A

	Reporting interval
	ms
	1
	N/A
	N/A

	Reporting mode
	
	PUSCH 3-1
	N/A
	N/A

	CodeBookSubsetRestriction bitmap
	
	000000000000FFFF
	N/A
	N/A

	Time Offset relative to Cell 1
	(s
	N/A
	3
	-1

	Frequency shift relative to Cell 1
	Hz
	N/A
	300
	-100

	Interference model
	
	N/A
	As specified in clause B.5.3
	As specified in clause B.5.3

	Probability of occurrence of transmission in interference cells
	%
	N/A
	20
	20

	Probability of occurrence of transmission rank in interfering cells
	Rank 1
	%
	N/A
	80
	80

	
	Rank 2
	%
	N/A
	20
	20

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF #n based on PMI estimation at a downlink SF not later than SF #(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).


Table 2: Minimum Performance 

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.X
	OP.1FDD
	N/A
	N/A
	EPA5
	EPA5
	EPA5
	4x1 low
	70
	TBD
	1bis

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 3:
SNR corresponds to 
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Table 3: FRC 

	Parameter
	Unit
	Value

	Reference channel
	
	R.X

	Channel bandwidth
	MHz
	10

	Allocated resource blocks (Note 4)
	
	24

	Allocated number of PDCCH symbols
	
	2

	Allocated subframes per Radio Frame
	
	9

	Modulation
	
	64QAM

	Target Coding Rate
	
	0.52

	Information Bit Payload (Note 4)
	
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits 
	9528

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	9528

	Number of Code Blocks (Notes 3 and 4)
	
	

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

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	2

	Binary Channel Bits (Note 4)
	
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits 
	18432

	For Sub-Frame 5
	Bits 
	n/a

	For Sub-Frame 0
	Bits 
	18432

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	8.575

	UE Category
	
	1bis

	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.

Note 5: 24 RBs are allocated on RB 0-20 and 30-32


2.2 Cat 1bis PDSCH Test #2 (TM9 + 2 CRS APs + 10% interference loading)
Table 1: Test parameters
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

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

	
	(
	dB
	-3
	-3
	-3
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at antenna port
	dBm/15kHz
	-98
	N/A
	N/A
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	dB
	TBD
	11.75
	5.69

	BWChannel
	MHz
	10
	10
	10

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Time Offset to Cell 1
	(s
	N/A
	3
	-1

	Frequency shift to Cell 1
	Hz
	N/A
	300
	-100

	Cell Id
	
	0
	1
	128

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15,16
	N/A
	N/A

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

	CSI reference signal configuration
	
	8
	N/A
	N/A

	Zero-power CSI-RS configuration

ICSI-RS /       ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	3 /

0010000000000000
	N/A
	N/A

	Number of control OFDM symbols
	
	2
	2
	2

	PDSCH transmission mode
	
	TM9 1 layer
	N/A
	N/A

	Precoding granularity
	
	Frequency domain: 1 PRG

Time domain: 1 ms
	N/A
	N/A

	Beamforming model
	
	Annex B.4.1
	N/A
	N/A

	Interference model
	
	N/A
	As specified in clause B.5.4
	As specified in clause B.5.4

	Probability of occurrence of transmission in interference cells
	%
	N/A
	10
	10

	Probability of occurrence of transmission rank in interfering cells
	Rank 1
	%
	N/A
	80
	80

	
	Rank 2
	%
	N/A
	20
	20

	Cyclic prefix
	
	Normal
	Normal
	Normal

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF #n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).
Note 3:
The number of the CRS ports in Cell 1, Cell 2 and Cell 3 is the same.

Note 4:
SIB-1 will not be transmitted in Cell 2 and Cell 3 in this test.
Note 5:
The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.


Table 2: Minimum Performance

	Test Number
	Reference Channel
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.Y or R.Z
	OP.1FDD
	N/A
	N/A
	EPA5
	2x1 Low
	70
	TBD
	1bis

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 3:
SNR corresponds to [image: image15.png]E./N,,




 of cell 1.


Table 3: FRC 

	Parameter
	Unit
	Value

	Reference channel
	
	R.Y
	R.Z

	Channel bandwidth
	MHz
	10
	10

	Allocated resource blocks
	
	24
	24

	Allocated subframes per Radio Frame
	
	9
	9

	Modulation
	
	64QAM
	QPSK

	Target Coding Rate
	
	0.56
	0.66

	Information Bit Payload
	
	
	

	For Sub-Frames 1,4,6,9
	Bits 
	9528
	3752

	For Sub-Frames 2,3,7,8
	Bits 
	9528
	3752

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

	For Sub-Frame 0
	Bits 
	9528
	3752

	Number of Code Blocks
	
	
	

	For Sub-Frames 1,4,6,9
	Bits 
	2
	1

	For Sub-Frames 2,3,7,8
	Bits 
	2
	1

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

	For Sub-Frame 0
	Bits 
	2
	1

	Binary Channel Bits
	
	
	

	For Sub-Frames 1,4,6,9
	Bits 
	17280
	5760

	For Sub-Frames 2,7
	Bits 
	16992
	5664

	For Sub-Frames 3,8
	Bits 
	16704
	5568

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

	For Sub-Frame 0
	Bits 
	17280
	5760

	Max. Throughput averaged over 1 frame
	Mbps
	8.575
	3.377

	UE Category
	
	1bis
	1bis

	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.

Note 5: 24 RBs are allocated on RB 0-20 and 30-32


2.3 Cat 1bis PDCCH Test #1 (2 CRS APs + PDCCH AL [2, 4])

Table 1: Test Parameters 
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
	PDCCH_RA

OCNG_RA
	dB
	-3
	-3
	-3

	
	PHICH_RA
	dB
	-3
	N/A
	N/A

	
	PCFICH_RB

PDCCH_RB

OCNG_RB 
	dB
	-3
	-3
	-3

	
	PHICH_RB
	dB
	-3
	N/A
	N/A

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1
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at antenna port
	dBm/15kHz
	-98
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	dB
	N/A
	13.91
	3.34

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	1
	6

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Number of DL control region OFDM symbols
	
	1
	1
	1

	CFI indicated in PCFICH
	
	1
	1
	1

	PHICH Ng
	
	1/6
	N/A
	N/A

	PHICH duration
	
	Normal
	N/A
	N/A

	PDSCH TM
	
	4
	N/A
	N/A

	Interference model
	
	NA
	As specified in clause B.7.1
	As specified in clause B.7.1

	Unused RE-s and PRB-s (Note 1)
	
	OCNG
	OCNG 
	OCNG

	Time Offset relative to Cell 1
	(s
	N/A
	2
	3

	Frequency shift relative to Cell 1
	Hz
	N/A
	200
	300

	Note 1:
According to Clause 6.9 in TS 36.211 [4].

Note 2:
For Cell 2 and Cell 3 unused RE-s and PRB-s do not include control region REs.


Table 2: Minimum Performance
	Test Number
	Aggregation level
	Reference Channel
	OCNG Pattern

(Note 1)
	Propagation Conditions (Note 2)
	Antenna Configuration and Correlation Matrix (Note 3)
	Reference Value

	
	
	
	
	Cell 1
	Cell 2
	Cell 3
	
	Pm-dsg (%)
	SNR (dB) 
(Note 4)

	1
	2 CCE or 4 CCE
	R.16-3 FDD or 16-4 FDD
	OP.1 FDD
	EPA5
	EPA5
	EPA5
	2x1 Low
	1
	TBD

	Note 1:
The OCNG pattern applies for Cell 1, Cell 2 and Cell 3.
Note 2:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 3:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 4:
SNR corresponds to 
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2.4 Cat 1bis PDCCH Test #2 (4 CRS APs + PDCCH AL4)
Table 1: Test Parameters
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
	PDCCH_RA

OCNG_RA
	dB
	-3
	-3
	-3

	
	PHICH_RA
	dB
	-3
	N/A
	N/A

	
	PCFICH_RB

PDCCH_RB

OCNG_RB 
	dB
	-3
	-3
	-3

	
	PHICH_RB
	dB
	-3
	N/A
	N/A

	Cell-specific reference signals
	
	Antenna ports 0,1,2,3

	[image: image19.wmf]oc

N

at antenna port
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	dB
	As defined in Table 8.4.1.2.9-2
	13.91
	3.34

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell ID
	
	0
	1
	6

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Number of DL control region OFDM symbols
	
	2
	2
	2

	CFI indicated in PCFICH
	
	2
	2
	2

	PHICH Ng (Note 1)
	
	1/6
	N/A
	N/A

	PHICH duration
	
	Normal
	N/A
	N/A

	PDSCH TM
	
	4
	N/A
	N/A

	Interference model
	
	NA
	As specified in clause B.7.1
	As specified in clause B.7.1

	Unused RE-s and PRB-s (Note 2)
	
	OCNG
	OCNG 
	OCNG

	Time Offset relative to Cell 1
	(s
	N/A
	2
	3

	Frequency shift relative to Cell 1
	Hz
	N/A
	200
	300

	Note 1:
According to Clause 6.9 in TS 36.211 [4].

Note 2:
For Cell 2 and Cell 3 unused RE-s and PRB-s do not include control region REs.


Table 2: Minimum Performance
	Test Number
	Aggregation level
	Reference Channel
	OCNG Pattern

(Note 1)
	Propagation Conditions (Note 2)
	Antenna Configuration and Correlation Matrix (Note 3)
	Reference Value

	
	
	
	
	Cell 1
	Cell 2
	Cell 3
	
	Pm-dsg (%)
	SNR (dB) 
(Note 4)

	1
	4 CCE
	TBD
	OP.1 FDD
	EPA5
	EPA5
	EPA5
	4x1 Low
	1
	[TBD]

	Note 1:
The OCNG pattern applies for Cell 1, Cell 2 and Cell 3.
Note 2:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 3:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 4:
SNR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.


Table 3: FRC
	Parameter
	Unit
	Value

	Reference channel
	
	R.X FDD

	Number of transmitter antennas
	
	4

	Channel bandwidth
	MHz
	10

	Number of OFDM symbols for PDCCH
	symbols
	2

	Aggregation level
	CCE
	4

	DCI Format
	
	2

	Cell ID
	
	0

	Payload (without CRC)
	Bits
	46


3. Test cases – Cat M2

In this section we provide list of test cases for Cat M2 CRS-IM demodulation requirements definition.

3.1 Cat M2 PDSCH Test #1 (TM6 + 2 CRS APs + 10% interference loading)

Table 1: Test Parameters
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
	[image: image22.wmf]A

r


	dB
	-3
	-3
	-3
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	dB
	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)

	
	(
	dB
	0
	0
	0
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at antenna port
	dBm/15kHz
	-98
	N/A
	N/A
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	dB
	TBD
	11.75
	5.69

	BWChannel
	MHz
	10
	10
	10

	Cyclic prefix
	
	Normal
	Normal
	Normal

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Cell ID
	
	0
	1
	6

	Cell-specific reference signals
	
	Antenna ports 0,1

	Number of control OFDM symbols (CFI)
	
	2
	2
	2

	PDSCH transmission mode
	
	6
	N/A
	N/A

	Coverage enhancement mode
	
	CE Mode A
	N/A
	N/A

	OFDM starting symbol (startSymbolBR)
	
	2
	N/A
	N/A

	Maximum number of repetitions

(mpdcch-NumRepetition)
	
	1
	N/A
	N/A

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Disabled
	N/A
	N/A

	MPDCCH transmission duration
	ms
	1
	N/A
	N/A

	Starting subframe configuration for MPDCCH

(mpdcch_startSF_UESS)
	
	1
	N/A
	N/A

	Precoding granularity
	PRB
	6
	N/A
	N/A

	PMI delay (Note 2)
	ms
	10
	N/A
	N/A

	Reporting interval
	ms
	10
	N/A
	N/A

	Reporting mode
	
	PUSCH 1-1
	N/A
	N/A

	CodeBookSubsetRestriction bitmap
	
	001111
	N/A
	N/A

	Time Offset relative to Cell 1
	(s
	N/A
	3
	-1

	Frequency shift relative to Cell 1
	Hz
	N/A
	300
	-100

	Interference model
	
	N/A
	As specified in clause B.5.3
	As specified in clause B.5.3

	Probability of occurrence of transmission in interference cells
	%
	N/A
	10
	10

	Probability of occurrence of transmission rank in interfering cells
	Rank 1
	%
	N/A
	80
	80

	
	Rank 2
	%
	N/A
	20
	20

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), This reported PMI cannot be applied at the eNB downlink before SF#(n+4).
Note 3: 
For each test, DC subcarrier puncturing shall be considered.


Table 2: Minimum Performance 
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.79 FDD
	OP.1FDD
	N/A
	N/A
	EPA5
	EPA5
	EPA5
	2x1 low
	70
	TBD
	M1
M2

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 3:
SNR corresponds to 
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3.2 Cat M2 PDSCH Test #2 (TM6 + 4 CRS APs + 20% interference loading)
Table 1: Test Parameters
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
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	dB
	-6
	-6
	-6
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	dB
	-6 (Note 1)
	-6 (Note 1)
	-6 (Note 1)

	
	(
	dB
	3
	3
	3
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at antenna port
	dBm/15kHz
	-98
	N/A
	N/A
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	dB
	TBD
	10.45
	4.6

	BWChannel
	MHz
	10
	10
	10

	Cyclic prefix
	
	Normal
	Normal
	Normal

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Cell ID
	
	0
	1
	6

	Cell-specific reference signals
	
	Antenna ports 0,1,2,3

	Number of control OFDM symbols (CFI)
	
	2
	2
	2

	PDSCH transmission mode
	
	6
	N/A
	N/A

	Coverage enhancement mode
	
	CE Mode A
	N/A
	N/A

	OFDM starting symbol (startSymbolBR)
	
	2
	N/A
	N/A

	Maximum number of repetitions

(mpdcch-NumRepetition)
	
	1
	N/A
	N/A

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Disabled
	N/A
	N/A

	MPDCCH transmission duration
	ms
	1
	N/A
	N/A

	Starting subframe configuration for MPDCCH

(mpdcch_startSF_UESS)
	
	1
	N/A
	N/A

	Precoding granularity
	PRB
	6
	N/A
	N/A

	PMI delay (Note 2)
	ms
	10
	N/A
	N/A

	Reporting interval
	ms
	10
	N/A
	N/A

	Reporting mode
	
	PUSCH 1-1
	N/A
	N/A

	CodeBookSubsetRestriction bitmap
	
	001111
	N/A
	N/A

	Time Offset relative to Cell 1
	(s
	N/A
	3
	-1

	Frequency shift relative to Cell 1
	Hz
	N/A
	300
	-100

	Interference model
	
	N/A
	As specified in clause B.5.3
	As specified in clause B.5.3

	Probability of occurrence of transmission in interference cells
	%
	N/A
	20
	20

	Probability of occurrence of transmission rank in interfering cells
	Rank 1
	%
	N/A
	80
	80

	
	Rank 2
	%
	N/A
	20
	20

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), This reported PMI cannot be applied at the eNB downlink before SF#(n+4).
Note 3: 
For each test, DC subcarrier puncturing shall be considered.


Table 2: Minimum Performance 
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.X FDD
	OP.1FDD
	N/A
	N/A
	EPA5
	EPA5
	EPA5
	2x1 low
	70
	TBD
	M1
M2

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 3:
SNR corresponds to 
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Table 3: FRC

	Parameter 
	Unit 
	Values

	Reference channel 
	
	R.X FDD

	Channel bandwidth 
	MHz 
	10

	Allocated resource blocks (Note 4) 
	
	3

	Allocated DL subframes per Radio Frame (Note 3) 
	
	2

	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 
	1536

	Max. Throughput averaged over 1 frame 
	Mbps 
	0.149

	UE DL Category 
	
	M1, M2, ≥ 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 and 1st subframes every 10ms. Information bit payload is available if downlink subframe is scheduled (starting from 0th subframe). The corresponding MPDCCH is scheduled 2 subframes before the corresponding PDSCH transmissions. 

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.


3.3 Cat M2 MPDCCH Test #1 (TM9 interference model)
Table 1: Test Parameters
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	OFDM starting symbol (startSymbolLC)
	symbols
	2
	2
	2

	Unused RE-s and PRB-s
	
	OCNG
	OCNG
	OCNG

	Cell ID
	
	0
	6
	1

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	dB
	-3 
	-3 
	-3 

	
	(
	dB
	0
	0
	0

	
	δ
	dB
	3
	3
	3

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1
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	dB
	N/A
	11.75
	5.69

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Precoder Update Granularity
	PRB
	1
	N/A
	N/A

	
	ms
	4 (Note 2)
	N/A
	N/A

	Beamforming Pre-Coder
	
	Annex B. 4.4
	N/A
	N/A

	Number of PRB per MPDCCH Set
	
	4
	N/A
	N/A

	Transmission type
	
	Distributed
	N/A
	N/A

	Frequency hopping
	
	Disabled
	N/A
	N/A

	Number of frequency hopping narrowbands
	
	N/A
	N/A
	N/A

	Frequency hopping offset 
	
	N/A
	N/A
	N/A

	Frequency hopping inverval
	ms
	4
	N/A
	N/A

	Value of G in MPDCCH start subframe (mpdcch-startSF-UESS) (Note 3)
	
	1.5
	N/A
	N/A

	Maximum number of repetitions
	
	1
	N/A
	N/A

	MPDCCH narrowband (mpdcch-Narrowband)
	
	1
	N/A
	N/A

	PDSCH TM
	
	TM2
	N/A
	N/A

	DCI Format
	
	6-1A
	N/A
	N/A

	fdd-DownlinkOrTddSubframeBitmapBR
	
	1111111111
	N/A
	N/A

	Interference model
	
	N/A
	As specified in clause B.5.4
	As specified in clause B.5.4

	Probability of occurrence of transmission in interference cells
	%
	N/A
	10
	10

	Probability of occurrence of PDSCH transmission rank in interfering cells
	Rank 1
	%
	N/A
	70
	70

	
	Rank 2
	%
	N/A
	30
	30

	Time offset to cell 1
	(s
	N/A
	2
	3

	Frequency offset to cell 1
	Hz
	N/A
	200
	300

	Note 1:
For each test, DC subcarrier puncturing shall be considered.
Note 2:
Same precoding matrix is used for a PRB across subframes during the frequency hopping interval

Note 3:
For MPDCCH UE-specific search space the formula for the start subframe k0 is given in TS 36.213 [6] clause 9.1.5.


Table 2: Minimum performance
	Test Number
	Aggregation level
	Reference Channel
	OCNG Pattern

(Note 1)
	Propagation Conditions (Note 2)
	Antenna Configuration and Correlation Matrix (Note 3)
	Reference Value

	
	
	
	
	Cell 1
	Cell 2
	Cell 3
	
	Pm-dsg (%)
	SNR (dB) 
(Note 4)

	1
	16 ECCE
	R.82 FDD
	OP.2 FDD
	EPA5
	EPA5
	EPA5
	2x1 Low
	1
	[TBD]

	2b
	4 ECCE
	R.X FDD
	OP.2 FDD
	EPA5
	EPA5
	EPA5
	2x1 Low
	1
	[TBD]

	Note 1:
The OCNG pattern applies for Cell 1, Cell 2 and Cell 3.
Note 2:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 3:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 4:
SNR corresponds to 
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 of Cell 1.


Table 3: FRC
	Parameter 
	Unit 
	Value

	Reference channel 
	
	R.X FDD

	Number of transmitter antennas 
	
	2

	Channel bandwidth 
	MHz 
	10

	OFDM starting symbol (startSymbolLC) 
	symbols 
	2

	Aggregation level 
	ECCE 
	4

	DCI Format 
	
	6-1A

	Payload (without CRC) 
	Bits 
	29

	PRB allocation 
	
	8-th ~11-th PRB


3.4 Cat M2 MPDCCH Test #2a (CRS interference model)

Table 1: Test Parameters
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	OFDM starting symbol (startSymbolLC)
	symbols
	2
	2
	2

	Unused RE-s and PRB-s
	
	OCNG
	OCNG
	OCNG

	Cell ID
	
	0
	6
	1

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	dB
	-3 
	-3 
	-3 

	
	(
	dB
	0
	0
	0

	
	δ
	dB
	3
	3
	3

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1
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	dB
	N/A
	15.81
	10.5

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Precoder Update Granularity
	PRB
	1
	N/A
	N/A

	
	ms
	4
	N/A
	N/A

	Beamforming Pre-Coder
	
	Annex B. 4.4
	N/A
	N/A

	Number of PRB per MPDCCH Set
	
	4
	N/A
	N/A

	Transmission type
	
	Distributed
	N/A
	N/A

	Frequency hopping
	
	Disabled
	N/A
	N/A

	Number of frequency hopping narrowbands
	
	N/A
	N/A
	N/A

	Frequency hopping offset 
	
	N/A
	N/A
	N/A

	Frequency hopping inverval
	ms
	4
	N/A
	N/A

	Value of G in MPDCCH start subframe (mpdcch-startSF-UESS) (Note 3)
	
	1.5
	N/A
	N/A

	Maximum number of repetitions
	
	1
	N/A
	N/A

	MPDCCH narrowband (mpdcch-Narrowband)
	
	1
	N/A
	N/A

	PDSCH TM
	
	TM2
	N/A
	N/A

	DCI Format
	
	6-1A
	N/A
	N/A

	fdd-DownlinkOrTddSubframeBitmapBR
	
	1111111111
	N/A
	N/A

	Interference model
	
	N/A
	As specified in clause B.6.5
	As specified in clause B.6.5

	Time offset to cell 1
	(s
	N/A
	2
	3

	Frequency offset to cell 1
	Hz
	N/A
	200
	300

	Note 1:
For each test, DC subcarrier puncturing shall be considered.

Note 2:
Same precoding matrix is used for a PRB across subframes during the frequency hopping interval

Note 3:
For MPDCCH UE-specific search space the formula for the start subframe k0 is given in TS 36.213 [6] clause 9.1.5.


Table 2: Minimum performance
	Test Number
	Aggregation level
	Reference Channel
	OCNG Pattern

(Note 1)
	Propagation Conditions (Note 2)
	Antenna Configuration and Correlation Matrix (Note 3)
	Reference Value

	
	
	
	
	Cell 1
	Cell 2
	Cell 3
	
	Pm-dsg (%)
	SNR (dB) 
(Note 4)

	1
	4 ECCE
	R.X FDD
	OP.2 FDD
	EPA5
	EPA5
	EPA5
	2x1 Low
	1
	[TBD]

	Note 1:
The OCNG pattern applies for Cell 1, Cell 2 and Cell 3.
Note 2:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 3:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 4:
SNR corresponds to 
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 of Cell 1.


Table 3: FRC
	Parameter 
	Unit 
	Value

	Reference channel 
	
	R.X FDD

	Number of transmitter antennas 
	
	2

	Channel bandwidth 
	MHz 
	10

	OFDM starting symbol (startSymbolLC) 
	symbols 
	2

	Aggregation level 
	ECCE 
	4

	DCI Format 
	
	6-1A

	Payload (without CRC) 
	Bits 
	29

	PRB allocation 
	
	8-th ~11-th PRB
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