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[bookmark: _Toc290330930][bookmark: _Toc290330802][bookmark: _Toc216859951]----------------------------------------------------- Beginning of Change ------------------------------------------------------------
8.11	Demodulation (UE supporting coverage enhancement)
The requirements for UE DL Category M1 in this sub-clause are defined based on the simulation results with UE DL Category M1 unless otherwise stated.
The requirements for UE DL Category M2 in this sub-clause are defined based on the simulation results with UE DL Category M2 unless otherwise stated.
The requirements of UE DL Category M1 in this sub-clause are applicable for UE DL Category M2, UE DL Category 1bis and Category 0, as specified in the applicability rule in the sub-clause 8.1.2.8A.
The requirements of UE DL Category M2 in this sub-clause are applicable for UE DL Category 1bis and Category 0, as specified in the applicability rule in the sub-clause 8.1.2.8A.

------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
8.11.1.1.3	Transmit diversity performance (Cell-Specific Reference Symbols)
8.11.1.1.3.1	Minimum Requirement 2 Tx Antenna Port supporting narrowband transmission
The requirements are specified in Table 8.11.1.1.3.1-2, with the addition of the parameters in Table 8.11.1.1.3.1-1 and Table 8.11.1.1.3.1-1a, and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit diversity (SFBC) with 2 transmitter antennas.
Table 8.11.1.1.3.1-1: Test Parameters for Transmit diversity performance (FRC)
	Parameter
	Unit
	Test 1 (Note 3)
	Test 2 (Note 3)
	Test 2a (Note 3)
	Test 3 (Note 3)
	Test 4 (Note 3)

	Downlink power allocation
	[image: ]
	dB
	-3
	-3
	-3
	-3
	-3

	
	[image: ]
	dB
	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)

	
	
	dB
	0
	0
	0
	0
	0

	
	δ
	dB
	3
	3
	3
	3
	3

	
at antenna port
	dBm/15kHz
	-98
	-98
	-98
	-98
	-98

	Coverage enhancement mode
	
	CE Mode B
	CE Mode A
	CE Mode A
	CE Mode B
	CE Mode B

	PDSCH transmission mode
	
	2
	2
	2
	2
	2

	OFDM starting symbol (startSymbolBR)
	
	2
	2
	2
	2
	2

	Maximum number of repetitions
(for PDSCH (pdsch-maxNumRepetitionCEmodeA/ pdsch-maxNumRepetitionCEmodeB))
	
	Not configured
	Not configured
	Not configured
	Not configured
	Not configured

	PDSCH repetition number
	
	64
	1
	1
	32
	16

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Enabled
	Disabled
	Disabled
	Enabled
	Enabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	1
	N/A
	N/A
	1
	1

	Frequency hopping interval
(interval-FDD)
	ms
	16
	N/A
	N/A
	8
	4

	MPDCCH transmission duration
(mPDCCH-NumRepetition)
	ms
	64
	1
	1
	32
	8

	MPDCCH repetition number
	
	64
	1
	1
	32
	8

	Number of narrowbands for frequency hopping
(mpdcch-pdsch-HoppingNB)
	
	4
	N/A
	N/A
	4
	4

	Starting subframe configuration for MPDCCH
(mpdcch_startSF_UESS)
	
	2.5
	1
	1
	2.5
	4

	Narrowband for MPDCCH
(mpdcch_Narrowband)
	
	7
	0
	0
	7
	7

	MPDCCH aggregation level
	
	24
	8
	8
	24
	24

	CRS muting outside UE RF bandwidth (crs-IntfMitigEnabled)
	
	Disabled
	Disabled
	Enabled
	Disabled
	Disabled

	Number of PRBs for CRS transmission (crs-IntfMitigNumPRBs)
	
	N/A
	N/A
	6
	N/A
	N/A

	Note 1:	[image: ].
Note 2:	For each test, DC subcarrier puncturing shall be considered.
Note 3:	Test 1, test 3 and test 4 are applicable for UE supporting CE Mode B. Test 2 is applicable for UE not supporting CE Mode B. Test 2a is applicable for UE not supporting CE Mode B and UE capable of ce-CRS-IntfMitig.
Note 4:	If not otherwise stated, the values in this table refer to parameters in TS 36.211 [4] or/and TS 36.213 [6] as appropriate.



Table 8.11.1.1.3.1-1a: Test Parameters for Transmit diversity performance (FRC)
	Parameter
	Unit
	Test 5
	Test 6

	Downlink power allocation
	[image: ]
	dB
	-3
	-3

	
	[image: ]
	dB
	-3 (Note 1)
	-3 (Note 1)

	
	
	dB
	0
	0

	
	δ
	dB
	3
	3

	
at antenna port
	dBm/15kHz
	-98
	-98

	Coverage enhancement mode
	
	CE Mode A
	CE Mode A

	PDSCH transmission mode
	
	2
	2

	OFDM starting symbol (startSymbolBR)
	
	2
	2

	Maximum number of repetitions
(for PDSCH (pdsch-maxNumRepetitionCEmodeA/ pdsch-maxNumRepetitionCEmodeB))
	
	Not configured
	Not configured

	PDSCH repetition number
	
	1
	1

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Disabled
	Disabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	N/A
	N/A

	Frequency hopping interval
(interval-FDD)
	ms
	N/A
	N/A

	MPDCCH transmission duration
(mPDCCH-NumRepetition)
	ms
	[4]
	[1]

	MPDCCH repetition number
	
	41
	1

	Number of narrowbands for frequency hopping
(mpdcch-pdsch-HoppingNB)
	
	N/A
	N/A

	Starting subframe configuration for MPDCCH
(mpdcch_startSF_UESS)
	
	1
	1

	Narrowband for MPDCCH
(mpdcch_Narrowband)
	
	0
	0

	MPDCCH aggregation level
	
	8
	8

	CRS muting outside UE RF bandwidth (crs-IntfMitigEnabled)
	
	Disabled
	Disabled

	Activation of 64QAM for non-repeated PDSCH in CE Mode A
(ce-PDSCH-64QAM-Config)
	
	Disabled
	Enabled

	Note 1:	[image: ].
Note 2:	For each test, DC subcarrier puncturing shall be considered.
Note 3:	If not otherwise stated, the values in this table refer to parameters in TS 36.211 [4] or/and TS 36.213 [6] as appropriate.



Table 8.11.1.1.3.1-2: Minimum performance Transmit Diversity (FRC)
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	

	1
	10MHz QPSK 1/10
	R.81 FDD
	OP.2 FDD
	ETU1
	2x1 Low
	70
	-13.5
	M1

	2
	10MHz 16QAM 1/2
	R.79 FDD
	OP.2 FDD
	EPA5
	2x1 Low
	70
	9.4
	M1

	2a
	10MHz 16QAM 1/2
	R.79 FDD
	OP.2 FDD
	EPA5
	2x1 Low
	70
	[9.6]
	M1

	3
	10MHz QPSK 1/10
	R.81-1 FDD
	OP.2 FDD
	ETU1
	2x2 Low
	70
	-13.3
	≥1

	4
	10MHz QPSK 1/10
	R.81-2 FDD
	OP.2 FDD
	ETU1
	2x4 Low
	70
	-13.3
	≥1

	5
	10MHz QPSK 1/3
	R.103xx FDD
	OP.2 FDD
	EPA200
	2x1 Low
	70
	[3.8]
	M1

	6
	10MHz 64QAM 0.41/2
	R.104yy FDD
	OP.2 FDD
	EPA5
	2x1 Low
	70
	[12.9]
	M1



8.11.1.1.3.2	Minimum Requirement 2 Tx Antenna Port supporting wideband transmission
The requirements are specified in Table 8.11.1.1.3.2-2, with the addition of the parameters in Table 8.11.1.1.3.2-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit diversity (SFBC) with 2 transmitter antennas.
Table 8.11.1.1.3.2-1: Test Parameters for Transmit diversity performance (FRC)
	Parameter
	Unit
	Test 1
	Test 2
	Test 2a (Note 4)
	Test 3
	Test 4

	Downlink power allocation
	[image: ]
	dB
	-3
	-3
	-3
	-3
	-3

	
	[image: ]
	dB
	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)

	
	
	dB
	0
	0
	0
	0
	0

	
	δ
	dB
	3
	3
	3
	3
	3

	
at antenna port
	dBm/15kHz
	-98
	-98
	-98
	-98
	-98

	Coverage enhancement mode
	
	CE Mode A
	CE Mode B
	CE Mode B
	CE Mode A
	CE Mode A

	PDSCH transmission mode
	
	2
	2
	2
	2
	2

	OFDM starting symbol (startSymbolBR)
	
	2
	2
	2
	2
	2

	Maximum number of repetitions
 for PDSCH (pdsch-maxNumRepetitionCEmodeA/ pdsch-maxNumRepetitionCEmodeB)
	
	Not configured
	Not configured
	Not configured
	Not configured
	Not configured

	PDSCH repetition number
	
	8
	32
	32
	4
	2

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Enabled
	Enabled
	Enabled
	Disabled
	Disabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	5
	5
	5
	N/A
	N/A

	Frequency hopping interval
(interval-FDD)
	ms
	4
	16
	16
	N/A
	N/A

	Maximum number of MPDCCH repetitions
(mpdcch-NumRepetition)
	
	16
	64
	64
	8
	2

	MPDCCH transmission duration
	ms
	16
	64
	64
	8
	2

	Number of narrowbands for frequency hopping 
(mpdcch-pdsch-HoppingNB)
	
	2
	2
	2
	N/A
	N/A

	Starting subframe configuration for MPDCCH
(mpdcch_startSF_UESS)
	
	2
	2
	2
	2.5
	5

	Narrowband for MPDCCH
(mpdcch_Narrowband)
	
	0
	0
	0
	0
	0

	MPDCCH aggregation level
	
	24
	24
	24
	24
	24

	CRS muting outside UE RF bandwidth (crs-IntfMitigEnabled)
	
	Disabled
	Disabled
	Enabled
	Disabled
	Disabled

	Number of PRBs for CRS transmission (crs-IntfMitigNumPRBs)
	
	N/A
	N/A
	24
	N/A
	N/A

	Note 1:	[image: ].
Note 2:	For each test, DC subcarrier puncturing shall be considered.
Note 3:	If not otherwise stated, the values in this table refer to parameters in TS 36.211 [4] or/and TS 36.213 [6] as appropriate.
Note 4:	Test 2a is applicable for UE supporting CE Mode B and UE capable of ce-CRS-IntfMitig.



Table 8.11.1.1.3.2-2: Minimum performance Transmit Diversity (FRC)
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	

	1
	10MHz QPSK 1/3
	R.90 FDD
	OP.2 FDD
	EPA5
	2x1 Low
	70
	-5.4
	M2

	2
	10MHz QPSK 1/10
	R.91 FDD
	OP.2 FDD
	ETU1
	2x1 Low
	70
	-13.1
	M2

	2a
	10MHz QPSK 1/10
	R.91 FDD
	OP.2 FDD
	ETU1
	2x1 Low
	70
	[-12.9]
	M2

	3
	10MHz QPSK 1/2
	R.92-1 FDD
	OP.2 FDD
	EPA5
	2x2 Low
	70
	-4.8
	≥1

	4
	10MHz QPSK 1/2
	R.92-2 FDD
	OP.2 FDD
	EPA5
	2x4 Low
	70
	-4.9
	≥1




------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
8.11.1.2.3	Transmit diversity performance (Cell-Specific Reference Symbols)
8.11.1.2.3.1	Minimum Requirement 2 Tx Antenna Port supporting narrowband transmission
The requirements are specified in Table 8.11.1.2.3.1-2, with the addition of the parameters in Table 8.11.1.2.3.1-1 and Table 8.11.1.2.3.1-1a, and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit diversity (SFBC) with 2 transmitter antennas.
Table 8.11.1.2.3.1-1: Test Parameters for Transmit diversity performance (FRC)
	Parameter
	Unit
	Test 1 (Note 3)
	Test 2 (Note 3)
	Test 2a
(Note 3)
	Test 3 (Note 3)
	Test 4 (Note 3)

	Downlink power allocation
	

	dB
	-3
	-3
	-3
	-3
	-3

	
	

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

	
	
	dB
	0
	0
	0
	0
	0

	
	δ
	dB
	3
	3
	3
	3
	3

	
at antenna port
	dBm/15kHz
	-98
	-98
	-98
	-98
	-98

	ACK/NACK feedback mode
	
	Multiplexing
	Multiplexing
	Multiplexing
	Multiplexing
	Multiplexing

	PDSCH transmission mode
	
	2
	2
	2
	2
	2

	Coverage enhancement mode
	
	CE Mode B
	CE Mode A
	CE Mode A
	CE Mode B
	CE Mode B

	PDSCH transmission mode
	
	2
	2
	2
	2
	2

	OFDM starting symbol (startSymbolBR)
	
	2
	2
	2
	2
	2

	Maximum number of repetitions
(for PDSCH (pdsch-maxNumRepetitionCEmodeA/ pdsch-maxNumRepetitionCEmodeB))
	
	Not configured
	Not configured
	Not configured
	Not configured
	Not configured

	PDSCH repetition number
	
	64
	1
	1
	32
	16

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Enabled
	Disabled
	Disabled
	Enabled
	Enabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	1
	N/A
	N/A
	1
	1

	Frequency hopping interval
(interval-TDD)
	ms
	20
	N/A
	N/A
	20
	10

	MPDCCH transmission duration
(mPDCCH-NumRepetition)
	ms
	64
	1
	1
	32
	8

	MPDCCH repetition number
	
	64
	1
	1
	32
	8

	Number of narrowbands for frequency hopping (mpdcch-pdsch-HoppingNB)
	
	4
	N/A
	N/A
	4
	4

	Starting subframe configuration for MPDCCH
(mpdcch-startSF-UESS)
	
	8
	1
	1
	8
	10

	Narrowband for MPDCCH
(mpdcch_Narrowband)
	
	7
	0
	0
	7
	7

	MPDCCH aggregation level
	
	24
	8
	8
	24
	24

	CRS muting outside UE RF bandwidth (crs-IntfMitigEnabled)
	
	Disabled
	Disabled
	Enabled
	Disabled
	Disabled

	Number of PRBs for CRS transmission (crs-IntfMitigNumPRBs)
	
	N/A
	N/A
	6
	N/A
	N/A

	Note 1:	[image: ].
Note 2:	For each test, DC subcarrier puncturing shall be considered.
Note 3:	Test 1, test 3 and test 4 are applicable for UE supporting CE Mode B. Test 2 is applicable for UE not supporting CE Mode B. Test 2a is applicable for UE not supporting CE Mode B and UE capable of ce-CRS-IntfMitig.
Note 4:	If not otherwise stated, the values in this table refer to parameters in TS 36.211 [4] or/and TS 36.213 [6] as appropriate.



Table 8.11.1.2.3.1-1a: Test Parameters for Transmit diversity performance (FRC)
	Parameter
	Unit
	Test 5
	Test 6

	Downlink power allocation
	

	dB
	-3
	-3

	
	

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

	
	
	dB
	0
	0

	
	δ
	dB
	3
	3

	
at antenna port
	dBm/15kHz
	-98
	-98

	ACK/NACK feedback mode
	
	Multiplexing
	Multiplexing

	PDSCH transmission mode
	
	2
	2

	Coverage enhancement mode
	
	CE Mode A
	CE Mode A

	PDSCH transmission mode
	
	2
	2

	OFDM starting symbol (startSymbolBR)
	
	2
	2

	Maximum number of repetitions
(for PDSCH (pdsch-maxNumRepetitionCEmodeA/ pdsch-maxNumRepetitionCEmodeB))
	
	Not configured
	Not configured

	PDSCH repetition number
	
	1
	1

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Disabled
	Disabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	N/A
	N/A

	Frequency hopping interval
(interval-TDD)
	ms
	N/A
	N/A

	MPDCCH transmission duration
(mPDCCH-NumRepetition)
	ms
	[4]
	[1]

	MPDCCH repetition number
	
	41
	1

	Number of narrowbands for frequency hopping (mpdcch-pdsch-HoppingNB)
	
	N/A
	N/A

	Starting subframe configuration for MPDCCH
(mpdcch-startSF-UESS)
	
	1
	1

	Narrowband for MPDCCH
(mpdcch_Narrowband)
	
	0
	0

	MPDCCH aggregation level
	
	8
	8

	CRS muting outside UE RF bandwidth (crs-IntfMitigEnabled)
	
	Disabled
	Disabled

	Activation of 64QAM for non-repeated PDSCH in CE Mode A
(ce-PDSCH-64QAM-Config)
	
	Disabled
	Enabled

	Note 1:	[image: ].
Note 2:	For each test, DC subcarrier puncturing shall be considered.
Note 3:	If not otherwise stated, the values in this table refer to parameters in TS 36.211 [4] or/and TS 36.213 [6] as appropriate. 



Table 8.11.1.2.3.1-2: Minimum performance Transmit Diversity (FRC)
	Test number
	Bandwidth and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	

	1
	10MHz QPSK 1/10
	R.81 TDD
	OP.2 TDD
	ETU1
	2x1 Low
	70
	-14.0
	M1

	2
	10MHz 16QAM 1/2
	R.79 TDD
	OP.2 TDD
	EPA5
	2x1 Low
	70
	9.6
	M1

	2a
	10MHz 16QAM 1/2
	R.79 TDD
	OP.2 TDD
	EPA5
	2x1 Low
	70
	[9.8]
	M1

	3
	10MHz QPSK 1/10
	R.81-1 TDD
	OP.2 TDD
	ETU1
	2x2 Low
	70
	-13.3
	≥1

	4
	10MHz QPSK 1/10
	R.81-2 TDD
	OP.2 TDD
	ETU1
	2x4 Low
	70
	-13.3
	≥1

	5
	10MHz QPSK 1/3
	R.103xx TDD
	OP.2 TDD
	EPA200
	2x1 Low
	70
	[3.5]
	M1

	6
	10MHz 64QAM 0.41/2
	R.104yy TDD
	OP.2 TDD
	EPA5
	2x1 Low
	70
	[13.5]
	M1



8.11.1.2.3.2	Minimum Requirement 2 Tx Antenna Port supporting wideband transmission
The requirements are specified in Table 8.11.1.2.3.2-2, with the addition of the parameters in Table 8.11.1.2.3.2-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit diversity (SFBC) with 2 transmitter antennas.
Table 8.11.1.2.3.2-1: Test Parameters for Transmit diversity performance (FRC)
	Parameter
	Unit
	Test 1
	Test 2
	Test 2a (Note 4)
	Test 3
	Test 4

	Downlink power allocation
	

	dB
	-3
	-3
	-3
	-3
	-3

	
	

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

	
	
	dB
	0
	0
	0
	0
	0

	
	δ
	dB
	3
	3
	3
	3
	3

	
at antenna port
	dBm/15kHz
	-98
	-98
	-98
	-98
	-98

	ACK/NACK feedback mode
	
	Multiplexing
	Multiplexing
	Multiplexing
	Multiplexing
	Multiplexing

	PDSCH transmission mode
	
	2
	2
	2
	2
	2

	Coverage enhancement mode
	
	CE Mode A
	CE Mode B
	CE Mode B
	CE Mode A
	CE Mode A

	OFDM starting symbol (startSymbolBR)
	
	2
	2
	2
	2
	2

	Maximum number of repetitions
 for PDSCH (pdsch-maxNumRepetitionCEmodeA/ pdsch-maxNumRepetitionCEmodeB)
	
	Not configured
	Not configured
	Not configured
	Not configured
	Not configured

	PDSCH repetition number
	
	8
	32
	32
	4
	2

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Enabled
	Enabled
	Enabled
	Disabled
	Disabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	5
	5
	5
	N/A
	N/A

	Frequency hopping interval
(interval-TDD)
	ms
	5
	20
	20
	N/A
	N/A

	Maximum number of repetitions
(mpdcch-NumRepetition)
	
	16
	32
	32
	4
	2

	MPDCCH transmission duration
	ms
	16
	32
	32
	4
	2

	Number of narrowbands for frequency hopping (mpdcch-pdsch-HoppingNB)
	
	2
	2
	2
	N/A
	N/A

	Starting subframe configuration for MPDCCH
(mpdcch-startSF-UESS)
	
	5
	8
	8
	8
	10

	Narrowband for MPDCCH
(mpdcch_Narrowband)
	
	0
	0
	0
	0
	0

	MPDCCH aggregation level
	
	24
	24
	24
	24
	24

	CRS muting outside UE RF bandwidth (crs-IntfMitigEnabled)
	
	Disabled
	Disabled
	Enabled
	Disabled
	Disabled

	Number of PRBs for CRS transmission (crs-IntfMitigNumPRBs)
	
	N/A
	N/A
	24
	N/A
	N/A

	Note 1:	[image: ].
Note 2:	For each test, DC subcarrier puncturing shall be considered.
Note 3:	If not otherwise stated, the values in this table refer to parameters in TS 36.211 [4] or/and TS 36.213 [6] as appropriate. 
Note 4:	Test 2a is applicable for UE supporting CE Mode B and UE capable of ce-CRS-IntfMitig.



Table 8.11.1.2.3.2-2: Minimum performance Transmit Diversity (FRC)
	Test number
	Bandwidth and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	

	1
	10MHz QPSK 1/3
	R.90 TDD
	OP.2 TDD
	EPA5
	2x1 Low
	70
	-5.6
	M2

	2
	10MHz QPSK 1/10
	R.91 TDD
	OP.2 TDD
	ETU1
	2x1 Low
	70
	-13.6
	M2

	2a
	10MHz QPSK 1/10
	R.91 TDD
	OP.2 TDD
	ETU1
	2x1 Low
	70
	[-13.4]
	M2

	3
	10MHz QPSK 1/2
	R.92-1 TDD
	OP.2 TDD
	EPA5
	2x2 Low
	70
	-4.9
	≥1

	4
	10MHz QPSK 1/2
	R.92-2 TDD
	OP.2 TDD
	EPA5
	2x4 Low
	70
	-5.0
	≥1




------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
Table A.3.1.1-1F: Overview of DL reference measurement channels (FDD, PDSCH Performance, Multi-antenna transmission (CRS))
	Duplex
	Table
	Name
	BW
	Mod
	TCR
	RB
	RB
Offset
	UE Categ
	Notes

	Two antenna ports

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

	FDD
	Table A.3.3.2.1-7
	R.47-1 FDD
	5
	16QAM
	
	25
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-7
	R.47-2 FDD
	15
	16QAM
	
	75
	
	≥ 1
	

	FDD
	Table A.3.3.2.1-7
	R.47-3 FDD
	20
	16QAM
	
	100
	
	≥ 1
	

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

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

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

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

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

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

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

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

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

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

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

	FDD
	Table A.3.3.2.1-4
	R.79 FDD
	10
	16QAM
	1/2
	3
	
	M1, M2,≥ 0
	

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

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

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

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

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

	FDD
	Table A.3.3.2.1-8
	R.90 FDD
	10
	QPSK
	1/3
	18
	
	M2
	

	FDD
	Table A.3.3.2.1-8
	R.91 FDD
	10
	QPSK
	1/10
	18
	
	M2
	

	FDD
	Table A.3.3.2.1-8
	R.92-1 FDD
	10
	QPSK
	1/2
	36
	
	≥1
	

	FDD
	Table A.3.3.2.1-8
	R.92-2 FDD
	10
	QPSK
	1/2
	36
	
	≥1
	

	FDD
	Table A.3.3.2.1-4
	R.103xx FDD
	10
	QPSK
	1/3
	3
	
	M1, M2
	

	FDD
	Table A.3.3.2.1-4
	R.104yy FDD
	10
	64QAM
	0.4
	3
	
	M1, M2
	

	Four antenna ports

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

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

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

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

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

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

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

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

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

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

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

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

	FDD
	Table A.3.3.2.2-2
	R.72-1 FDD
	5
	256QAM
	0.62
	25
	
	≥ 11
	

	FDD
	Table A.3.3.2.2-2
	R.72-2 FDD
	15
	256QAM
	0.62
	75
	
	≥ 11
	

	FDD
	Table A.3.3.2.2-2
	R.72-3 FDD
	20
	256QAM
	0.62
	100
	
	≥ 11
	

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

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

	FDD
	Table A.3.3.2.2-3
	R.74-1 FDD
	5
	16QAM
	1/2
	25
	
	≥ 5
	

	FDD
	Table A.3.3.2.2-3
	R.74-2 FDD
	15
	16QAM
	1/2
	75
	
	≥ 5
	

	FDD
	Table A.3.3.2.2-3
	R.74-3 FDD
	20
	16QAM
	1/2
	100
	
	≥ 5
	

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

	FDD
	Table A.3.3.2.2-2
	R.93 FDD
	10
	64QAM
	0.52
	24
	
	≥ 1
	

	FDD
	Table A.3.3.2.2-4
	R.95 FDD
	10
	16QAM
	1/2
	3
	
	M2
	

	FDD
	Table A.3.3.2.2-3
	R.xx1 FDD
	10
	1024QAM
	
	50
	
	20, ≥ 22
	UE DL Category





------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
Table A.3.1.1-1I: Overview of DL reference measurement channels (TDD, PDSCH Performance, Multi-antenna transmission (CRS))
	Duplex
	Table
	Name
	BW
	Mod
	TCR
	RB
	RB
Offset
	UE Categ
	Notes

	Two antenna ports

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

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

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

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

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

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

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

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

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

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

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

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

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

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

	TDD
	Table A.3.4.2.1-9
	R.47-1 TDD
	5
	16QAM
	
	25
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-9
	R.47-2 TDD
	15
	16QAM
	
	75
	
	≥ 1
	

	TDD
	Table A.3.4.2.1-9
	R.47-3 TDD
	20
	16QAM
	
	100
	
	≥ 1
	

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

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

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

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

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

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

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

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

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

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

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

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

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

	TDD
	Table A.3.4.2.1-6
	R.79 TDD
	10
	16QAM
	1/2
	3
	
	M1, M2, ≥ 0
	

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

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

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

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

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

	TDD
	Table A.3.4.2.1-10
	R.90 TDD
	10
	QPSK
	1/3
	18
	
	M2
	

	TDD
	Table A.3.4.2.1-10
	R.91 TDD
	10
	QPSK
	1/10
	18
	
	M2
	

	TDD
	Table A.3.4.2.1-10
	R.92-1 TDD
	10
	QPSK
	1/2
	36
	
	≥1
	

	TDD
	Table A.3.4.2.1-10
	R.92-2 TDD
	10
	QPSK
	1/2
	36
	
	≥1
	

	TDD
	Table A.3.4.2.1-6
	R.103xx TDD
	10
	QPSK
	1/3
	3
	
	M1, M2
	

	TDD
	Table A.3.4.2.1-6
	R.104yy TDD
	10
	64QAM
	0.4
	3
	
	M1, M2
	

	Four antenna ports

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

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

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

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

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

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

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

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

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

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

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

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

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

	TDD
	Table A.3.4.2.2-2
	R.72-1 TDD
	5
	256QAM
	0.62
	25
	
	≥ 11
	

	TDD
	Table A.3.4.2.2-2
	R.72-2 TDD
	15
	256QAM
	0.62
	75
	
	≥ 11
	

	TDD
	Table A.3.4.2.2-2
	R.72-3 TDD
	20
	256QAM
	0.62
	100
	
	≥ 11
	

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

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

	TDD
	Table A.3.4.2.2-3
	R.74-1 TDD
	5
	16QAM
	1/2
	25
	
	≥ 5
	

	TDD
	Table A.3.4.2.2-3
	R.74-2 TDD
	15
	16QAM
	1/2
	75
	
	≥ 5
	

	TDD
	Table A.3.4.2.2-3
	R.74-3 TDD
	20
	16QAM
	1/2
	100
	
	≥ 5
	

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

	TDD
	Table A.3.4.2.2-2
	R.93 TDD
	10
	64QAM
	0.50
	24
	
	≥ 1
	

	TDD
	Table A.3.4.2.2-4
	R.95 TDD
	10
	16QAM
	1/2
	3
	
	M2
	





------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
Table A.3.3.2.1-4: Fixed Reference Channel two antenna ports
	Parameter
	Unit
	Values

	Reference channel
	
	R.79 FDD
	R.103xx FDD
	R.104yy FDD

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks (Note 4)
	
	3
	3
	3

	Allocated DL subframes per Radio Frame
	
	Note 3
	Note 5
	Note 3

	Modulation
	
	16QAM
	QPSK
	64QAM

	Target Coding Rate
	
	1/2
	1/3
	0.4

	Information Bit Payload
	
	
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Bits
	744
	224
	968

	Number of Code Blocks
	
	
	
	

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

	Binary Channel Bits
	
	
	
	

	  For Sub-Frames 0,1,2,3,4,5,6,7,8,9 
	Bits
	1584
	792
	2376

	Max. Throughput averaged over 1 frame
	Mbps
	0.149
	0.020TBD
	0.194

	UE DL Category
	
	M1, M2 ≥ 0
	M1, M2
	M1, M2

	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.
Note 5:	The downlink subframes are scheduled at the 0th subframes every 11ms. Information bit payload is available if downlink subframe is scheduled (starting from 0th subframe). The corresponding MPDCCH is scheduled 5 subframes before the corresponding PDSCH transmissions.



------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
Table A.3.4.2.1-6: Fixed Reference Channel two antenna ports
	Parameter
	Unit
	Values

	Reference channel
	
	R.79 TDD
	R.103xx TDD
	R.104yy TDD

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks (Note 4)
	
	3
	3
	3

	Allocated subframes per Radio Frame (D+S)
	
	4+2
	(Note 5)
	[4]

	Modulation
	
	16QAM
	QPSK
	64QAM

	Target Coding Rate
	
	1/2
	1/3
	0.4

	Information Bit Payload
	
	
	
	

	  For Sub-Frames 0,4,5,9
	Bits
	744
	224
	968

	  For Sub-Frames 1,6
	Bits
	440
	[N/A]
	[N/A]

	Number of Code Blocks
	
	
	
	

	  For Sub-Frames 0,4,5,9
	Code blocks
	1
	1
	1

	  For Sub-Frames 0,4,5,9
	Code blocks
	1
	1
	1

	Binary Channel Bits
	
	
	
	

	  For Sub-Frames 0,4,5,9 
	Bits
	1584
	792
	2376

	  For Sub-Frames 1,6
	Bits
	1296
	[N/A]
	[N/A]

	Max. Throughput averaged over 1 frames
	Mbps
	0.3856
	0.0112TBD
	[0.3872]

	UE DL Category
	
	M1, M2 ≥ 0
	M1, M2
	M1, M2

	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.
Note 5:	MPDCCH are scheduled at the 0th to 3rd BL/CE DL subframes with repetition every period=20ms. The associated PDSCH is scheduled at the 5th BL/CE DL subframe with repetition every period=20ms (starting from the 0th subframe).




------------------------------------------------------------- End of change ------------------------------------------------------------
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