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START OF CHANGE
8.11
Demodulation (UE supporting coverage enhancement)

 <SKIP UNCHANGED PART>

8.11.2
MPDCCH

The receiver characteristics of the MPDCCH are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg).
8.11.2.1
FDD and half-duplex FDD
<SKIP UNCHANGED PART>
8.11.2.1.3
CE Mode A with TM9 interference model
The requirements are specified in Table 8.11.2.1.3-2, with the addition of parameters in Table 8.11.2.1.3-1. In Table 8.11.2.1.3-2, Cell 1 is the serving cell, and Cell 2 and Cell 3 are the aggressor cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively. The CRS assistance information [7] is provided to the UE and includes information on Cell 2 and Cell 3.

The purpose of the test is to verify the MPDCCH performance under assumption that UE applies CRS interference mitigation in the scenario with 2 CRS antenna ports in the serving and aggressor cells. 
Table 8.11.2.1.3-1: Test Parameters for MPDCCH
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	OFDM starting symbol (startSymbolLC)
	symbols
	2
	2
	2

	Unused RE-s and PRB-s
	
	OCNG
	N/A
	N/A

	Cell ID
	
	0
	1
	6

	Downlink power allocation
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	dB
	-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 relative to Cell 1
	(s
	N/A
	2
	3

	Frequency shift relative 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 8.11.2.1.3-2: Minimum performance CE Mode A MPDCCH

	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
	[15.4]

	Note 1:
The OCNG pattern applies for Cell 1.
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.


8.11.2.1.4
CE Mode A with CRS interference model
The requirements are specified in Table 8.11.2.1.4-2, with the addition of parameters in Table 8.11.2.1.4-1. In Table 8.11.2.1.4-2, Cell 1 is the serving cell, and Cell 2 and Cell 3 are the aggressor cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively. The CRS assistance information [7] is provided to the UE and includes information on Cell 2 and Cell 3.

The purpose of the test is to verify the MPDCCH performance under assumption that UE applies CRS interference mitigation in the scenario with 2 CRS antenna ports in the serving and aggressor cells. 
Table 8.11.2.1.4-1: Test Parameters for MPDCCH
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	OFDM starting symbol (startSymbolLC)
	symbols
	2
	2
	2

	Unused RE-s and PRB-s
	
	OCNG
	N/A
	N/A

	Cell ID
	
	0
	1
	6

	Downlink power allocation
	
[image: image6.wmf]A

r


	dB
	-3
	-3
	-3

	
	
[image: image7.wmf]B

r

 
	dB
	-3 
	-3 
	-3 
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	0
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	δ
	dB
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	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 relative to Cell 1
	(s
	N/A
	2
	3

	Frequency shift relative 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 8.11.2.1.4-2: Minimum performance CE Mode A MPDCCH

	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
	[X4 FDD]
	OP.2 FDD
	EPA5
	EPA5
	EPA5
	2x1 Low
	1
	[15.8]

	Note 1:
The OCNG pattern applies for Cell 1.
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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8.11.2.2
TDD

<SKIP UNCHANGED PART>
8.11.2.2.3
CE Mode A with TM9 interference model
The requirements are specified in Table 8.11.2.2.3-2, with the addition of parameters in Table 8.11.2.2.3-1. In Table 8.11.2.2.3-2, Cell 1 is the serving cell, and Cell 2 and Cell 3 are the aggressor cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively. The CRS assistance information [7] is provided to the UE and includes information on Cell 2 and Cell 3.

The purpose of the test is to verify the MPDCCH performance under assumption that UE applies CRS interference mitigation in the scenario with 2 CRS antenna ports in the serving and aggressor cells. 
Table 8.11.2.2.3-1: Test Parameters for MPDCCH (TM9 interference model)

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	OFDM starting symbol (startSymbolLC)
	symbols
	2
	2
	2

	Unused RE-s and PRB-s
	
	OCNG
	N/A
	N/A

	Cell ID
	
	0
	1
	6

	Downlink power allocation
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	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
	
	1000010000
	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 relative to Cell 1
	(s
	N/A
	2
	3

	Frequency shift relative 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 8.11.2.2.3-2: Minimum performance CE Mode A MPDCCH

	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 TDD
	OP.2 TDD
	EPA5
	EPA5
	EPA5
	2x1 Low
	1
	[15.5]

	Note 1:
The OCNG pattern applies for Cell 1.
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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8.11.2.2.4
CE Mode A with CRS interference model
The requirements are specified in Table 8.11.2.2.4-2, with the addition of parameters in Table 8.11.2.2.4-1. In Table 8.11.2.2.4-2, Cell 1 is the serving cell, and Cell 2 and Cell 3 are the aggressor cells. The downlink physical channel setup is according to Annex C.3.2 for each of Cell 1, Cell 2 and Cell 3, respectively. The CRS assistance information [7] is provided to the UE and includes information on Cell 2 and Cell 3.

The purpose of the test is to verify the MPDCCH performance under assumption that UE applies CRS interference mitigation in the scenario with 2 CRS antenna ports in the serving and aggressor cells. 
Table 8.11.2.2.4-1: Test Parameters for MPDCCH (CRS interference model)
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	OFDM starting symbol (startSymbolLC)
	symbols
	2
	2
	2

	Unused RE-s and PRB-s
	
	OCNG
	N/A
	N/A

	Cell ID
	
	0
	1
	6

	Downlink power allocation
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	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
	
	1000010000
	N/A
	N/A

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

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

	Frequency shift relative 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 8.11.2.2.4-2: Minimum performance CE Mode A MPDCCH

	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.X4 TDD]
	OP.2 FDD
	EPA5
	EPA5
	EPA5
	2x1 Low
	1
	[16.2]

	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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END OF CHANGE
START OF CHANGE
A.3
DL reference measurement channels

A.3.1
General
<SKIP UNCHANGED PART>
A.3.1.1
Overview of DL reference measurement channels

<SKIP UNCHANGED PART>
Table A.3.1.1-1R: Overview of DL reference measurement channels (MPDCCH) 

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

	FDD

	FDD
	Table A.3.11.1-1
	R.82 FDD
	10
	MPDCCH
	
	
	
	
	

	FDD
	Table A.3.11.1-1
	R.83 FDD
	10
	MPDCCH
	
	
	
	
	

	FDD
	Table A.3.11.1-1
	[R.X4 FDD]
	10
	MPDCCH
	
	
	
	
	

	TDD

	TDD
	Table A.3.11.2-1
	R.82 TDD
	10
	MPDCCH
	
	
	
	
	

	TDD
	Table A.3.11.2-1
	R.83 TDD
	10
	MPDCCH
	
	
	
	
	

	TDD
	Table A.3.11.2-1
	[R.X4 TDD]
	10
	MPDCCH
	
	
	
	
	


<SKIP UNCHANGED PART>
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
	Value
	Value

	Reference channel
	
	R.82 FDD
	R.83 FDD
	[R.X4 FDD]

	Number of transmitter antennas
	
	2
	2
	2

	Channel bandwidth
	MHz
	10
	10
	10

	OFDM starting symbol (startSymbolLC)
	symbols
	2
	2
	2

	Aggregation level
	ECCE
	16
	24
	4

	DCI Format
	
	6-1A
	6-1B
	6-1A

	Payload (without CRC)
	Bits
	29
	18
	29

	PRB allocation
	
	8-th ~11-th PRB
	As specified in Test
	8-th ~11-th PRB


A.3.11.2
TDD

Table A.3.11.2-1: Reference Channel TDD
	Parameter
	Unit
	Value
	Value
	Value

	Reference channel
	
	R.82 TDD
	R.83 TDD
	[R.X4 TDD]

	Number of transmitter antennas
	
	2
	2
	2

	Channel bandwidth
	MHz
	10
	10
	10

	OFDM starting symbol (startSymbolLC)
	symbols
	2
	2
	2

	Aggregation level
	ECCE
	16
	24
	4

	DCI Format
	
	6-1A
	6-1B
	6-1A

	Payload (without CRC)
	Bits
	32
	18
	32

	PRB allocation
	
	8-th ~11-th PRB
	As specified in Test
	8-th ~11-th PRB


END OF CHANGE
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