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<start of the change>
8.2.1.1.4
Minimum Requirement 1 PRB allocation in presence of MBSFN

The requirements are specified in Table 8.2.1.1.4-2, with the addition of the parameters in Table 8.2.1.1.4-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the single-antenna performance with a single PRB allocated at the lower band edge in presence of MBSFN.

Table 8.2.1.1.4-1: Test Parameters for Testing 1 PRB allocation

	Parameter
	Unit
	Test 1

	Downlink power allocation
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	Symbols for MBSFN portion of MBSFN subframes (NOTE 2)
	
	OCNG (NOTE 3)

	PDSCH transmission mode
	
	1

	NOTE 1:
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NOTE 2:
The MBSFN portion of an MBSFN subframe comprises the whole MBSFN subframe except the first two symbols in the first slot. 

NOTE 3:
The MBSFN portion of the MBSFN subframes shall contain QPSK modulated data. Cell-specific reference signals are not inserted in the MBSFN portion of the MBSFN subframes, QPSK modulated MBSFN data is used instead.


Table 8.2.1.1.4-2: Minimum performance 1PRB (FRC)

	Test number
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.29 FDD
	OP.3 FDD
	ETU70
	1x2 Low
	30
	2.0
	≥1


8.2.1.1.4A
Minimum Requirement 1 PRB allocation in presence of FeMBMS Unicast-mixed Cell under CA
The requirements are specified in Table 8.2.1.1.4A-2, with the addition of the parameters in Table 8.2.1.1.4A-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the single-antenna performance with a single PRB allocated at the lower band edge in presence of FeMBMS Unicast-mixed Cell under CA.

Table 8.2.1.1.4A-1: Test Parameters for Testing 1 PRB allocation under CA
	Parameter
	Unit
	Test 1

	Downlink power allocation
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	Symbols for MBSFN portion of MBSFN subframes (NOTE 2)
	
	OCNG (NOTE 3)

	PDSCH transmission mode in PCell and SCell
	
	1

	Numerology in the MBSFN subframe in SCell
	
	1.25kHz

	NOTE 1:
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NOTE 2:
The MBSFN portion of an MBSFN subframe comprises the whole MBSFN subframe. 

NOTE 3:
The MBSFN portion of the MBSFN subframes shall contain QPSK modulated data. Cell-specific reference signals are not inserted in the MBSFN portion of the MBSFN subframes, QPSK modulated MBSFN data is used instead.


Table 8.2.1.1.4A-2: Minimum performance 1PRB (FRC)

	Test number
	Cell
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	PCell
	10 MHz
	NA
	OP.3 FDD
	AWGN
	1x2 Low
	NA
	NA
	≥1

	
	SCell
	10MHz
	R.29-1 FDD
	OP.3A FDD
	ETU70
	1x2 Low
	30
	[TBD]
	≥1

	Note 1: If Test 1 in Table 8.2.1.1.4A-2 is tested, the test coverage can be considered fulfilled without executing Test 1 in Table 8.2.1.1.4-2.


<next change>
10
Performance requirement (MBMS)

10.1
FDD (Fixed Reference Channel)

The parameters specified in Table 10.1-1 are valid for all FDD tests unless otherwise stated. For the requirements defined in this section, the difference between CRS EPRE and the MBSFN RS EPRE should be set to 0 dB as the UE demodulation performance might be different when this condition is not met (e.g. in scenarios where power offsets are present, such as scenarios when reserved cells are present).
Table 10.1-1: Common Test Parameters (FDD)

	Parameter
	Unit
	Value

	Number of HARQ processes
	Processes
	None

	Subcarrier spacing
	kHz
	15 kHz

	Allocated subframes per Radio Frame (Note 1)
	
	6 subframes

	Number of OFDM symbols for PDCCH 
	
	2

	Cyclic Prefix
	
	Extended

	Note1:
For FDD mode, up to 6 subframes (#1/2/3/6/7/8) are available for MBMS, in line with TS 36.331.


All tests specified in 10.1 and 10.3 the applicability rules are defined as the following. The requirements in clause 10.3 are applicable to UEs that support FeMBMS. The test case applicability is in according to Table 10.1-2 depending on set of supported UE capabilities.

Table 10.1-2: FeMBMS PMCH tests applicability

	Tests / clause
	Applicable if UE indicates at least the following capability

	10.3.1
	FeMBMS support of fembmsMixedCell and unicast-fembmsMixedSCell with corresponding subcarrier spacing

	10.3.2
	FeMBMS support of fembmsMixedCell with corresponding subcarrier spacing

	10.3.3
	FeMBMS support of fembmsDedicatedCell with corresponding subcarrier spacing


For FeMBMS capable UEs, if corresponding tests listed in clause 10.1 or 10.3.1 or 10.3.2 are tested, the test coverage can be considered fulfilled without executing the corresponding tests listed in clause 10.3.3.
<next change>
10.3
FDD (Fixed Reference Channel) with FeMBMS
For the requirements defined in this section, the difference between CRS EPRE and the MBSFN RS EPRE should be set to 0 dB for subcarrier spacing as 15kHz, 3dB for for subcarrier spacing as 7.5kHz and 10.8dB for for subcarrier spacing as 1.25kHz because the UE demodulation performance might be different when this condition is not met (e.g. in scenarios where power offsets are present, such as scenarios when reserved cells are present). 
10.3.1
Minimum requirement for FeMBMS Unicast-mixed Cell under CA
10.3.1.1
Minimum requirement with 1.25kHz subcarrier spacing
The receive characteristic of MBMS is determined by the BLER. The requirement is valid for all RRC states for which the UE has capabilities for FeMBMS Unicast-mixed Cell under CA.
For the parameters specified in Table 10.3.1.1-1 and Annex A.3.8.1, the average downlink SNR shall be below the specified value for the BLER shown in Table 10.3.1.1-2.

Table 10.3.1.1-1: Test Parameters for Testing

	Parameter
	Unit
	Test 1-2

	Downlink power allocation
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	PDSCH transmission mode in PCell and SCell
	
	1

	Subcarrier spacing for SCell
	kHz
	1.25 kHz

	Allocated subframes per Radio Frame for SCell (Note 2)
	
	8 subframes

	Number of OFDM symbols for PDCCH for SCell
	
	0 (MBSFN subframes)

2 (non-MBSFN subframes)

	Cyclic Prefix for Scell in non-MBSFN subframes
	
	Extended

	Note 1:
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Note 2:
For SCell with FDD mode, up to 8 subframes (#1/2/3/4/6/7/8/9) are available for MBMS, in line with TS 36.331.


Table 10.3.1.1-2: Minimum performance
	Test number
	Cell
	Bandwidth (MHz)
	Reference Channel 
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	PCell
	10
	NA
	OP.1 FDD
	AWGN
	1x2 low
	NA
	NA
	NA

	
	SCell
	10
	R.81-1 FDD
	OP.4A FDD
	MBSFN channel model (Table B.2.6.2-1)
	1x2 low
	1
	[TBD]
	≥2

	2
	PCell
	10
	NA
	OP.1 FDD
	AWGN
	1x2 low
	NA
	NA
	NA

	
	SCell
	10
	R.81-2 FDD
	OP.4A FDD
	MBSFN channel model (Table B.2.6.2-1)
	1x2 low
	1
	[TBD]
	≥2


10.3.1.2
Minimum requirement with 7.5kHz subcarrier spacing
The receive characteristic of MBMS is determined by the BLER. The requirement is valid for all RRC states for which the UE has capabilities for FeMBMS Unicast-mixed Cell under CA.
For the parameters specified in Table 10.3.1.2-1 and Annex A.3.8.1, the average downlink SNR shall be below the specified value for the BLER shown in Table 10.3.1.2-2.

Table 10.3.1.2-1: Test Parameters for Testing
	Parameter
	Unit
	Test 1

	Downlink power allocation
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	PDSCH transmission mode in PCell and SCell
	
	1

	Subcarrier spacing for SCell
	kHz
	7.5 kHz

	Allocated subframes per Radio Frame for SCell (Note 2)
	
	8 subframes

	Number of OFDM symbols for PDCCH for SCell
	
	0 (MBSFN subframes)

2 (non-MBSFN subframes)

	Cyclic Prefix for Scell in non-MBSFN subframes
	
	Extended

	Note 1:
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Note 2:
For SCell with FDD mode, up to 8 subframes (#1/2/3/4/6/7/8/9) are available for MBMS, in line with TS 36.331.


Table 10.3.1.2-2: Minimum performance
	Test number
	Cell
	Bandwidth (MHz)
	Reference Channel 
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	PCell
	10
	NA
	OP.1 FDD
	AWGN
	1x2 low
	NA
	NA
	NA

	
	SCell
	10
	R.82 FDD
	OP.4A FDD
	MBSFN channel model (Table B.2.6.1-1)
	1x2 low
	1
	[TBD]
	≥2


10.3.2
Minimum requirement for FeMBMS Unicast-mixed Cell as Non-Serving Cell 

10.3.2.1
Minimum requirement with 1.25kHz subcarrier spacing
The receive characteristic of MBMS is determined by the BLER. The requirement is valid for all RRC states for which the UE has capabilities for FeMBMS Unicast-mixed Cell as non-serving cell.
For the parameters specified in Table 10.3.2.1-1 and Annex A.3.8.1, the average downlink SNR shall be below the specified value for the BLER shown in Table 10.3.2.1-2.

Table 10.3.2.1-1: Test Parameters for Testing

	Parameter
	Unit
	Test 1-4

	Downlink power allocation
	
[image: image17.wmf]A

r


	dB
	0

	
	
[image: image18.wmf]B

r


	dB
	0 (Note 1)

	
	(
	dB
	0

	
[image: image19.wmf]oc

N

at antenna port
	dBm/15kHz
	-98

	Subcarrier spacing
	kHz
	1.25 kHz

	Allocated subframes per Radio Frame (Note 2)
	
	8 subframes

	Number of OFDM symbols for PDCCH 
	
	0 (MBSFN subframes)

2 (non-MBSFN subframes)

	Cyclic Prefix in non-MBSFN subframes
	
	Extended

	Note 1:
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Note 2:
For FDD mode, up to 8 subframes (#1/2/3/4/6/7/8/9) are available for MBMS, in line with TS 36.331.


Table 10.3.2.1-2: Minimum performance
	Test number
	Cell
	Bandwidth (MHz)
	Reference Channel 
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	PCell
	10
	NA
	OP.1 FDD
	AWGN
	1x2 low
	NA
	NA
	NA

	
	FeMBMS Unicast-mixed Cell as non-serving cell
	10
	R.81-1 FDD
	OP.4A FDD
	MBSFN channel model (Table B.2.6.2-1)
	1x2 low
	1
	[TBD]
	≥2

	2
	PCell
	10
	NA
	OP.1 FDD
	AWGN
	1x2 low
	NA
	NA
	NA

	
	FeMBMS Unicast-mixed Cell as non-serving cell
	10
	R.81-2 FDD
	OP.4A FDD
	MBSFN channel model (Table B.2.6.2-1)
	1x2 low
	1
	[TBD]
	≥2


10.3.2.2
Minimum requirement with 7.5kHz subcarrier spacing
The receive characteristic of MBMS is determined by the BLER. The requirement is valid for all RRC states for which the UE has capabilities for enhanced FeMBMS Unicast-mixed Cell as non-serving cell.
For the parameters specified in Table 10.3.2.2-1 and Annex A.3.8.1, the average downlink SNR shall be below the specified value for the BLER shown in Table 10.3.2.2-2.

Table 10.3.2.2-1: Test Parameters for Testing
	Parameter
	Unit
	Test 1-4

	Downlink power allocation
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	Subcarrier spacing
	kHz
	7.5 kHz

	Allocated subframes per Radio Frame (Note 2)
	
	8 subframes

	Number of OFDM symbols for PDCCH 
	
	0 (MBSFN subframes)

2 (non-MBSFN subframes)

	Cyclic Prefix in non-MBSFN subframes
	
	Extended

	Note 1:
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Note 2:
For FDD mode, up to 8 subframes (#1/2/3/4/6/7/8/9) are available for MBMS, in line with TS 36.331.


Table 10.3.2.2-2: Minimum performance
	Test number
	Cell
	Bandwidth (MHz)
	Reference Channel 
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	PCell
	10
	NA
	OP.1 FDD
	AWGN
	1x2 low
	NA
	NA
	NA

	
	FeMBMS Unicast-mixed Cell as non-serving cell
	10
	R.82 FDD
	OP.4A FDD
	MBSFN channel model (Table B.2.6.1-1)
	1x2 low
	1
	[TBD]
	≥2


10.3.3
Minimum requirement for MBMS Dedicated cell

10.3.3.1
Minimum requirement with 1.25kHz subcarrier spacing
The receive characteristic of MBMS is determined by the BLER. The requirement is valid for all RRC states for which the UE has capabilities for MBMS Dedicated Cell.
For the parameters specified in Table 10.3.3.1-1 and Annex A.3.8.1, the average downlink SNR shall be below the specified value for the BLER shown in Table 10.3.3.1-2. 
Table 10.3.3.1-1: Test Parameters for Testing MBMS Dedicated Cell

	Parameter
	Unit
	Test 1-2

	Downlink power allocation
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	PDSCH transmission mode in PCell and SCell
	
	1

	Subcarrier spacing for MBMS Dedicated Cell
	kHz
	1.25 kHz

	Allocated subframes per Radio Frame for MBMS Dedicated Cell (Note 2)
	
	10 subframes

	Number of OFDM symbols for PDCCH for MBMS Dedicated Cell
	
	0 (MBSFN subframes)

2 (non-MBSFN subframes)

	Cyclic Prefix for CAS in MBMS Dedicated Cell
	
	Extended

	Note 1:
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Note 2:      All subframes are MBSFN subframes except CAS


Table 10.3.3.1-2: Minimum performance for MBMS dedicated Cell
	Test number
	Cell
	Bandwidth (MHz)
	Reference Channel 
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	PCell
	10
	NA
	OP.1 FDD
	AWGN
	1x2 low
	NA
	NA
	NA

	
	MBMS Dedicated Cell
	10
	R.83-1 FDD
	NA
	MBSFN channel model (Table B.2.6.2-1)
	1x2 low
	1
	[TBD]
	≥2

	2
	PCell
	10
	NA
	OP.1 FDD
	AWGN
	1x2 low
	NA
	NA
	NA

	
	MBMS Dedicated Cell
	10
	R.83-2 FDD
	NA
	MBSFN channel model (Table B.2.6.2-1)
	1x2 low
	1
	[TBD]
	≥2


10.3.3.2
Minimum requirement with 7.5kHz subcarrier spacing
The receive characteristic of MBMS is determined by the BLER. The requirement is valid for all RRC states for which the UE has capabilities for MBMS Dedicated Cell.
For the parameters specified in Table 10.3.3.2-1 and Annex A.3.8.1, the average downlink SNR shall be below the specified value for the BLER shown in Table 10.3.3.2-2. 
Table 10.3.3.2-1: Test Parameters for Testing MBMS Dedicated Cell
	Parameter
	Unit
	Test 1

	Downlink power allocation
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	PDSCH transmission mode in PCell and SCell
	
	1

	Subcarrier spacing for MBMS Dedicated Cell
	kHz
	7.5 kHz

	Allocated subframes per Radio Frame for MBMS Dedicated Cell (Note 2)
	
	10 subframes

	Number of OFDM symbols for PDCCH for MBMS Dedicated Cell
	
	0 (MBSFN subframes)

2 (non-MBSFN subframes)

	Cyclic Prefix for CAS in MBMS Dedicated Cell
	
	Extended

	Note 1:
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Note 2:      All subframes are MBSFN subframes except CAS


Table 10.3.3.2-2: Minimum performance for MBMS dedicated Cell
	Test number
	Cell
	Bandwidth (MHz)
	Reference Channel 
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	PCell
	10
	NA
	OP.1 FDD
	AWGN
	1x2 low
	NA
	NA
	NA

	
	MBMS Dedicated Cell
	10
	R.84 FDD
	NA
	MBSFN channel model (Table B.2.6.1-1)
	1x2 low
	1
	[TBD]
	≥2


10.3.3.3
Minimum requirement with 15kHz subcarrier spacing
The receive characteristic of MBMS is determined by the BLER. The requirement is valid for all RRC states for which the UE has capabilities for MBMS Dedicated Cell.
For the parameters specified in Table 10.3.3.3-1 and Annex A.3.8.1, the average downlink SNR shall be below the specified value for the BLER shown in Table 10.3.3.3-2. 
Table 10.3.3.3-1: Test Parameters for Testing MBMS Dedicated Cell
	Parameter
	Unit
	Test 1-3

	Downlink power allocation
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	PDSCH transmission mode in PCell and SCell
	
	1

	Subcarrier spacing for MBMS Dedicated Cell
	kHz
	15 kHz

	Allocated subframes per Radio Frame for MBMS Dedicated Cell (Note 2)
	
	10 subframes

	Number of OFDM symbols for PDCCH for MBMS Dedicated Cell
	
	2

	Cyclic Prefix for MBMS Dedicated Cell
	
	Extended

	Note 1:
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Note 2:      All subframes are MBSFN subframes


Table 10.3.3.1-2: Minimum performance for MBMS dedicated Cell
	Test number
	Cell
	Bandwidth (MHz)
	Reference Channel 
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	PCell
	10
	NA
	OP.1 FDD
	AWGN
	1x2 low
	NA
	NA
	NA

	
	MBMS Dedicated Cell
	3
	R.85-1 FDD
	NA
	MBSFN channel model (Table B.2.6.1-1)
	1x2 low
	1
	[TBD]
	≥2

	2
	PCell
	10
	NA
	OP.1 FDD
	AWGN
	1x2 low
	NA
	NA
	NA

	
	MBMS Dedicated Cell
	5
	R.85-3 FDD
	NA
	MBSFN channel model (Table B.2.6.1-1)
	1x2 low
	1
	[TBD]
	≥2

	3
	PCell
	10
	NA
	OP.1 FDD
	AWGN
	1x2 low
	NA
	NA
	NA

	
	MBMS Dedicated Cell
	10
	R.85-3 FDD
	NA
	MBSFN channel model (Table B.2.6.1-1)
	1x2 low
	1
	[TBD]
	≥2


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

	Parameter
	Unit
	Value

	Reference channel
	
	R.29 FDD (MBSFN)
	R.29-1 FDD (MBSFN)

	Channel bandwidth
	MHz
	10
	10

	Allocated resource blocks
	
	1
	1

	MBSFN Configuration 
	
	111111(Note 4)
	11111111(Note 5)

	Allocated subframes per Radio Frame
	
	3
	3

	Modulation
	
	16QAM
	16QAM

	Target Coding Rate
	
	1/2
	1/2

	Information Bit Payload
	
	
	

	  For Sub-Frames 4,9
	Bits
	256
	0(MBSFN)

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

	  For Sub-Frame 0
	Bits
	256
	256

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

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

	  For Sub-Frames 4,9
	
	1
	0(MBSFN)

	  For Sub-Frame 5
	
	N/A
	N/A

	  For Sub-Frame 0
	
	1
	1

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

	Binary Channel Bits Per Sub-Frame
	
	
	

	  For Sub-Frames 4,9
	Bits
	552
	0(MBSFN)

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

	  For Sub-Frame 0
	Bits
	552
	552

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

	Max. Throughput averaged over 1 frame
	kbps
	76.8
	25.6

	UE Category
	
	≥ 1
	≥ 1

	Note 1:
2 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).

Note 4:
MBSFN Subframe Allocation as defined in [7], one frame with 6 bits is chosen for MBSFN subframe allocation
Note 5:
MBSFN Subframe Allocation as defined in [7], one frame with 6 bits and MBSFN Subframe Allocation-v14xy in [7], one frame with 2 bits, are chosen for MBSFN subframe allocation.


<next change>
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).


Table A.3.8.1-4: Fixed Reference Channel for subcarrier spacing 1.25kHz with FeMBMS MBMS/Unicast-mixed cell
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	R.81-1 FDD
	R.81-2 FDD
	
	
	

	Channel bandwidth 
	MHz
	
	10
	10
	
	
	

	Allocated resource blocks
	
	
	50
	50
	
	
	

	Allocated subframes per Radio Frame(Note1)
	
	
	8
	8
	
	
	

	Modulation
	
	
	16QAM
	64QAM
	
	
	

	Target Coding Rate
	
	
	1/2
	2/3
	
	
	

	Information Bit Payload (Note 2)
	
	
	
	
	
	
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	11448
	25456
	
	
	

	For Sub-Frames 0,5
	
	
	N/A
	N/A
	
	
	

	Number of Code Blocks per Sub-Frame (Note 3)
	
	
	3
	5
	
	
	

	Binary Channel Bits Per Subframe
	
	
	
	
	
	
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	24000
	36000
	
	
	

	For Sub-Frames 0,5
	
	
	N/A
	N/A
	
	
	

	MBMS UE Category
	
	
	≥ 2
	≥ 2
	
	
	

	Note 1:
For FDD mode, up to 8 subframes (#1/2/3/4/6/7/8/9) are available for MBMS, in line with TS 36.331.

Note 2:
Zero OFDM symbols are reserved for PDCCH; and no CRS 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.3.8.1-5: Fixed Reference Channel for subcarrier spacing 7.5kHz with FeMBMS MBMS/Unicast-mixed cell
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	
	R.82 FDD
	
	
	

	Channel bandwidth 
	MHz
	
	
	10
	
	
	

	Allocated resource blocks
	
	
	
	50
	
	
	

	Allocated subframes per Radio Frame(Note1)
	
	
	
	8
	
	
	

	Modulation
	
	
	
	16QAM
	
	
	

	Target Coding Rate
	
	
	
	1/2
	
	
	

	Information Bit Payload (Note 2)
	
	
	
	
	
	
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	12960
	
	
	

	For Sub-Frames 0,5
	Bits
	
	
	N/A
	
	
	

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

	Binary Channel Bits Per Subframe
	
	
	
	
	
	
	

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	25200
	
	
	

	For Sub-Frames 0,5
	Bits
	
	
	N/A
	
	
	

	MBMS UE Category
	
	
	
	≥ 2
	
	
	

	Note 1:
For FDD mode, up to 8 subframes (#1/2/3/4/6/7/8/9) are available for MBMS, in line with TS 36.331.

Note 2:
Zero OFDM symbols are reserved for PDCCH; and no CRS 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.3.8.1-6: Fixed Reference Channel for subcarrier spacing 1.25kHz with MBMS dedicated cell
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	R.83-1 FDD
	R.83-2 FDD
	
	
	

	Channel bandwidth 
	MHz
	
	10
	10
	
	
	

	Allocated resource blocks
	
	
	50
	50
	
	
	

	Allocated subframes per Radio Frame(Note1)
	
	
	10
	10
	
	
	

	Modulation
	
	
	16QAM
	64QAM
	
	
	

	Target Coding Rate
	
	
	1/2
	2/3
	
	
	

	Information Bit Payload (Note 2)
	
	
	
	
	
	
	

	For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Bits
	
	11448
	25456
	
	
	

	Number of Code Blocks per Sub-Frame (Note 3)
	
	
	3
	5
	
	
	

	Binary Channel Bits Per Subframe
	
	
	
	
	
	
	

	For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Bits
	
	24000
	36000
	
	
	

	MBMS UE Category
	
	
	≥ 2
	≥ 2
	
	
	

	Note 1:
For FDD mode, all 10 subframes are available for MBMS, in line with TS 36.331.

Note 2:
Zero OFDM symbols are reserved for PDCCH; and no CRS 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.3.8.1-7: Fixed Reference Channel for subcarrier spacing 7.5kHz with with MBMS dedicated cell
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	R.84 FDD
	
	
	
	

	Channel bandwidth 
	MHz
	
	10
	
	
	
	

	Allocated resource blocks
	
	
	50
	
	
	
	

	Allocated subframes per Radio Frame(Note1)
	
	
	10
	
	
	
	

	Modulation
	
	
	16QAM
	
	
	
	

	Target Coding Rate
	
	
	1/2
	
	
	
	

	Information Bit Payload (Note 2)
	
	
	
	
	
	
	

	For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Bits
	
	12960
	
	
	
	

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

	Binary Channel Bits Per Subframe
	
	
	
	
	
	
	

	For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Bits
	
	25200
	
	
	
	

	MBMS UE Category
	
	
	≥ 2
	
	
	
	

	Note 1:
For FDD mode, all 10 subframes are available for MBMS, in line with TS 36.331.

Note 2:
Zero OFDM symbols are reserved for PDCCH; and no CRS 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.3.8.1-8: Fixed Reference Channel for subcarrier spacing 15kHz with with MBMS dedicated cell
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	R.85-1 FDD
	R.85-2 FDD
	R.85-3 FDD
	
	

	Channel bandwidth 
	MHz
	
	3
	5
	10
	
	

	Allocated resource blocks
	
	
	15
	25
	50
	
	

	Allocated subframes per Radio Frame(Note1)
	
	
	10
	10
	10
	
	

	Modulation
	
	
	QPSK
	16QAM
	64QAM
	
	

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

	Information Bit Payload (Note 2)
	
	
	
	
	
	
	

	For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Bits
	
	1064
	4968
	19848
	
	

	Number of Code Blocks per Sub-Frame (Note 3)
	
	
	1
	1
	4
	
	

	Binary Channel Bits Per Subframe
	
	
	
	
	
	
	

	For Sub-Frames 0,1,2,3,4,5,6,7,8,9
	Bits
	
	3060
	10200
	30600
	
	

	MBMS UE Category
	
	
	≥ 1
	≥ 1
	≥ 2
	
	

	Note 1:
For FDD mode, all 10 subframes are available for MBMS, in line with TS 36.331.

Note 2:
2 OFDM symbols are reserved for PDCCH; and no CRS 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).


<next change>
A.5.1.3
OCNG FDD pattern 3: 49 RB OCNG allocation with MBSFN in 10 MHz 

Table A.5.1.3-1: OP.3 FDD: OCNG FDD Pattern 3

	Allocation


[image: image37.wmf]PRB

n


	Relative power level 
[image: image38.wmf]PRB

g

 [dB]
	PDSCH Data
	PMCH Data

	
	Subframe
	
	

	
	0
	5
	4, 9
	1 – 3, 6 – 8
	
	

	1 – 49
	0
	0
(Allocation: all empty PRB-s)
	0
	N/A
	Note 1
	N/A



	0 – 49
	N/A
	N/A
	N/A
	0
	N/A
	Note 2

	Note 1:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter
[image: image39.wmf]PRB

g

is used to scale the power of PDSCH.

Note 2:
Each physical resource block (PRB) is assigned to MBSFN transmission. The data in each PRB shall be uncorrelated with data in other PRBs over the period of any measurement. The MBSFN data shall be QPSK modulated. PMCH subframes shall contain cell-specific Reference Signals only in the first symbol of the first time slot. The parameter
[image: image40.wmf]PRB

g

is used to scale the power of PMCH.

Note 3: 
If two or more transmit antennas are used in the test, the OCNG shall be transmitted to the virtual users by all the transmit antennas according to transmission mode 2. The transmit power shall be equally split between all the transmit antennas used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

N/A:
Not Applicable


A.5.1.3A
OCNG FDD pattern 3A: 49 RB OCNG allocation with MBSFN enhancement in 10 MHz 

Table A.5.1.3A-1: OP.3A FDD: OCNG FDD Pattern 3A
	Allocation
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	Relative power level 
[image: image42.wmf]PRB

g

 [dB]
	PDSCH Data
	PMCH Data

	
	Subframe
	
	

	
	0
	5
	1 – 4, 6 – 9
	
	

	1 – 49
	0
	0
(Allocation: all empty PRB-s)
	N/A
	Note 1
	N/A



	0 – 49
	N/A
	N/A
	0
	N/A
	Note 2

	Note 1:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter
[image: image43.wmf]PRB

g

is used to scale the power of PDSCH.

Note 2:
Each physical resource block (PRB) is assigned to MBSFN transmission. The data in each PRB shall be uncorrelated with data in other PRBs over the period of any measurement. The MBSFN data shall be QPSK modulated and transmitted using 1.25kHz numerology. PMCH subframes shall not contain any cell-specific Reference Signals. The parameter
[image: image44.wmf]PRB

g

is used to scale the power of PMCH.

Note 3: 
If two or more transmit antennas are used in the test, the OCNG shall be transmitted to the virtual users by all the transmit antennas according to transmission mode 2. The transmit power shall be equally split between all the transmit antennas used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

N/A:
Not Applicable


A.5.1.4
OCNG FDD pattern 4: One sided dynamic OCNG FDD pattern for MBMS transmission

This OCNG Pattern fills with OCNG all empty PRB-s (PRB-s with no allocation of data or system information) of the DL sub-frames, when the unallocated area is continuous in frequency domain (one sided) and MBMS performance is tested.

Table A.5.1.4-1: OP.4 FDD: One sided dynamic OCNG FDD Pattern for MBMS transmission
	Allocation


[image: image45.wmf]PRB
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	Relative power level 
[image: image46.wmf]PRB
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 [dB]
	PDSCH Data
	PMCH Data

	
	Subframe
	
	

	
	0, 4, 9
	5
	1 – 3, 6 – 8
	
	

	First unallocated PRB
–
Last unallocated PRB
	0
	0
(Allocation: all empty PRB-s)
	N/A
	Note 1
	N/A

	First unallocated PRB
–
Last unallocated PRB
	N/A
	N/A
	N/A
	N/A
	Note 2

	Note 1:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter
[image: image47.wmf]PRB

g

is used to scale the power of PDSCH.

Note 2:
Each physical resource block (PRB) is assigned to MBSFN transmission. The data in each PRB shall be uncorrelated with data in other PRBs over the period of any measurement. The MBSFN data shall be QPSK modulated. PMCH subframes shall contain cell-specific Reference Signals only in the first symbol of the first time slot. The parameter
[image: image48.wmf]PRB

g

is used to scale the power of PMCH.

Note 3: 
If two or more transmit antennas are used in the test, the OCNG shall be transmitted to the virtual users by all the transmit antennas according to transmission mode 2. The transmit power shall be equally split between all the transmit antennas used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

N/A:
Not Applicable


A.5.1.4A
OCNG FDD pattern 4A: One sided dynamic OCNG FDD pattern for enhanced MBMS transmission

This OCNG Pattern fills with OCNG all empty PRB-s (PRB-s with no allocation of data or system information) of the DL sub-frames, when the unallocated area is continuous in frequency domain (one sided) and MBMS performance is tested.

Table A.5.1.4A-1: OP.4A FDD: One sided dynamic OCNG FDD Pattern for MBMS transmission
	Allocation


[image: image49.wmf]PRB
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	Relative power level 
[image: image50.wmf]PRB
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 [dB]
	PDSCH Data
	PMCH Data

	
	Subframe
	
	

	
	0
	5
	1 – 4, 6 – 9
	
	

	First unallocated PRB
–
Last unallocated PRB
	0
	0
(Allocation: all empty PRB-s)
	N/A
	Note 1
	N/A

	First unallocated PRB
–
Last unallocated PRB
	N/A
	N/A
	N/A
	N/A
	Note 2

	Note 1:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated. The parameter
[image: image51.wmf]PRB

g

is used to scale the power of PDSCH.

Note 2:
Each physical resource block (PRB) is assigned to MBSFN transmission. The data in each PRB shall be uncorrelated with data in other PRBs over the period of any measurement. The MBSFN data shall be QPSK modulated. PMCH subframes shall not contain any cell-specific Reference Signals. The parameter
[image: image52.wmf]PRB

g

is used to scale the power of PMCH.

Note 3: 
If two or more transmit antennas are used in the test, the OCNG shall be transmitted to the virtual users by all the transmit antennas according to transmission mode 2. The transmit power shall be equally split between all the transmit antennas used in the test. The antenna transmission modes are specified in section 7.1 in 3GPP TS 36.213.

N/A:
Not Applicable


<next change>

B.2.6
MBSFN Propagation Channel Profile
B.2.6.1
Subcarrier spacing 15kHz or 7.5kHz
Table B.2.6.1-1 shows propagation conditions that are used for the MBSFN performance requirements in multi-path fading environment in an extended delay spread environment.

Table B.2.6.1-1: Propagation Conditions for Multi-Path Fading Environments for MBSFN Performance Requirements in an extended delay spread environment with subcarrier spacing 15kHz or 7.5kHz
	Extended Delay Spread

	Maximum Doppler frequency [5Hz]

	Relative Delay [ns]
	Relative Mean Power [dB]

	0
	0

	30
	-1.5

	150
	-1.4

	310
	-3.6

	370
	-0.6

	1090
	-7.0

	12490
	-10

	12520
	-11.5

	12640
	-11.4

	12800
	-13.6

	12860
	-10.6

	13580
	-17.0

	27490
	-20

	27520
	-21.5

	27640
	-21.4

	27800
	-23.6

	27860
	-20.6

	28580
	-27.0


B.2.6.2
Subcarrier spacing 1.25kHz

Table B.2.6.2-1 shows propagation conditions that are used for the MBSFN performance requirements in multi-path fading environment in an extended delay spread environment for subcarrier spacing as 1.25kHz. 
Table B.2.6.2-1: Propagation Conditions for Multi-Path Fading Environments for MBSFN Performance Requirements in an extended delay spread environment with subcarrier spacing 1.25kHz
	Extended Delay Spread

	Maximum Doppler frequency [5Hz]

	Relative Delay [ns]
	Relative Mean Power [dB]

	0
	0

	30
	-1.5

	150
	-1.4

	310
	-3.6

	370
	-0.6

	1090
	-7.0

	49960
	-10

	49990
	-11.5

	50110
	-11.4

	50270
	-13.6

	50330
	-10.6

	51050
	-17.0

	109960
	-20

	109990
	-21.5

	110110
	-21.4

	110270
	-23.6

	110330
	-20.6

	111050
	-27.0


<end of change>
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