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1 Introduction

In recent RAN4 meetings, contributions considering possible scenarios for UE demodulation requirements in LTE MBMS/unicast mixed mode were discussed in [1][2][3]. 
In this contribution, to progress the discussion of simulation assumption, we try to summarise the possible scenarios and provide a summary of the discussed LTE MBMS requirements, which seem more stabile.
2 Simulation scenarios
The simulation scenarios for LTE MBMS can be considered were partially covered in [1][2][3]. It is felt that the requirements for single transmit antenna could be defined according to these lines. 
These included verification of the receiver performance with all supported modulation schemes (QPSK/16QAM/64QAM) and different coding rates (0.33/0.5/0.75) with full resource block allocation at 10MHz. These were set assuming low (zero) correlation between the two receive antennas. The proposed requirements are summarized in table 2-1, and the reference channel in table 2-3.
Table 2-1. Simulation scenarios for different MCS
	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation

	x.1
	1x2 QPSK 1/3 10MHz
	R.1
	MBSFN channel[TBD]
	Low (zero)

	x.2
	1x2 16QAM 1/2 10MHz
	R.2
	
	

	x.3
	1x2 64QAM 3/4 10MHz
	R.3
	
	


Furthermore to verify the performance with different bandwidth options, requirements assuming full PRB allocation using single MCS and propagation profile have been proposed, i.e. 64QAM with code rate 0.75, as given in Table 2-2.

Table 2-2. Simulation scenarios for different bandwidths

	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation

	x.4
	1x2 QPSK 1/3 1.4MHz
	R.4
	MBSFN channel[TBD]
	Low (zero)

	x.5
	1x2 64QAM 3/4 3MHz
	R.5
	
	

	x.6
	1x2 64QAM 3/4 5MHz
	R.6
	
	

	x.7
	1x2 64QAM 3/4 15MHz
	R.7
	
	

	x.8
	1x2 64QAM 3/4 20MHz
	R.8
	
	


Table 2-3. Reference channels
	Ref.
Ch.
	Alloc.
	MCS
	SF
	FDD
	TDD[Note1]

	
	
	
	
	Nbits

[Note2]
	TBS
(A)
	#CB
	CR
	Nbits
	TBS
(A)
	#CB
	CR

	R.1
	Full
10 MHz
	QPSK
1/3
	2
	10200
	3624
	1
	0.3576
	n/a
	n/a
	n/a
	n/a

	
	
	
	4
	n/a
	n/a
	n/a
	n/a
	10200
	3624
	1
	0.3576

	
	
	
	9
	n/a
	n/a
	n/a
	n/a
	10200
	3624
	1
	0.3576

	
	
	
	0/5
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	
	
	
	other
	10200
	3624
	1
	0.3576
	10200
	3624
	1
	0.3576

	R.2
	Full
10 MHz
	16 QAM
1/2
	2
	20400
	9912
	2
	0.4871
	n/a
	n/a
	n/a
	n/a

	
	
	
	4
	n/a
	n/a
	n/a
	n/a
	20400
	9912
	2
	0.4871

	
	
	
	9
	n/a
	n/a
	n/a
	n/a
	20400
	9912
	2
	0.4871

	
	
	
	0/5
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	
	
	
	other
	20400
	9912
	2
	0.4871
	20400
	9912
	2
	0.4871

	R.3
	Full
10 MHz
	64 QAM
3/4
	2
	30600
	22920
	4
	0.7498
	n/a
	n/a
	n/a
	n/a

	
	
	
	4
	n/a
	n/a
	n/a
	n/a
	30600
	22920
	4
	0.7498

	
	
	
	9
	n/a
	n/a
	n/a
	n/a
	30600
	22920
	4
	0.7498

	
	
	
	0/5
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	
	
	
	other
	30600
	22920
	4
	0.7498
	30600
	22920
	4
	0.7498

	R.4
	Full
1.4 MHz
	QPSK

1/3
	2
	1224
	408
	1
	0.3529
	n/a
	n/a
	n/a
	n/a

	
	
	
	4
	n/a
	n/a
	n/a
	n/a
	1224
	408
	1
	0.3529

	
	
	
	9
	n/a
	n/a
	n/a
	n/a
	1224
	408
	1
	0.3529

	
	
	
	0/5
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	
	
	
	other
	1224
	408
	1
	0.3529
	1224
	408
	1
	0.3529

	R.5
	Full
3 MHz
	64 QAM
3/4
	2
	9180
	6968
	2
	0.7617
	n/a
	n/a
	n/a
	n/a

	
	
	
	4
	n/a
	n/a
	n/a
	n/a
	9180
	6968
	2
	0.7617

	
	
	
	9
	n/a
	n/a
	n/a
	n/a
	9180
	6968
	2
	0.7617

	
	
	
	0/5
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	
	
	
	other
	9180
	6968
	2
	0.7617
	9180
	6968
	2
	0.7617

	R.6
	Full
5 MHz
	64 QAM
3/4
	2
	15300
	11448
	2
	0.7498
	n/a
	n/a
	n/a
	n/a

	
	
	
	4
	n/a
	n/a
	n/a
	n/a
	15300
	11448
	2
	0.7498

	
	
	
	9
	n/a
	n/a
	n/a
	n/a
	15300
	11448
	2
	0.7498

	
	
	
	0/5
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	
	
	
	other
	15300
	11448
	2
	0.7498
	15300
	11448
	2
	0.7498

	R.7
	Full
15 MHz
	64 QAM
3/4
	2
	45900
	35160
	6
	0.7665
	n/a
	n/a
	n/a
	n/a

	
	
	
	4
	n/a
	n/a
	n/a
	n/a
	45900
	35160
	6
	0.7665

	
	
	
	9
	n/a
	n/a
	n/a
	n/a
	45900
	35160
	6
	0.7665

	
	
	
	0/5
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	
	
	
	other
	45900
	35160
	6
	0.7665
	45900
	35160
	6
	0.7665

	R.8
	Full
20 MHz
	64 QAM
3/4
	2
	61200
	46888
	8
	0.7665
	n/a
	n/a
	n/a
	n/a

	
	
	
	4
	n/a
	n/a
	n/a
	n/a
	61200
	46888
	8
	0.7665

	
	
	
	9
	n/a
	n/a
	n/a
	n/a
	61200
	46888
	8
	0.7665

	
	
	
	0/5
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	
	
	
	other
	61200
	46888
	8
	0.7665
	61200
	46888
	8
	0.7665

	Note1:  The TBS for TDD mode here is based on the TDD UL/DL configuration 5, up to 5 subframes [#3/4/7/8/9] are available for MBMS, in line with TS 36.331.

Note2:  the N_bits of one sub-frame here is for the case of 2 OFDM symbols are reserved for PDCCH, as well as the TBS, #CB and CR.


3 Performance requirement
3.1 General

Table 3.1-1: Common Test Parameters
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4,3,5,10,15,20(Note 1)

	Carrier Frequency
	Hz
	2e9

	Number of used subcarriers
	
	72,180,300,600,900,1200



	Subcarrier spacing
	kHz
	15 kHz

	Propagation channel
	
	 MBSFN channel model                      (see [TBD])

	Correlation and antenna configuration
	
	Low 1x2

	Symbol duration
	µs
	Useful part: 66.67
CP length: 16.67

	MBSFN subframe configuration (Note 2)
	
	FDD: 6 subframes
TDD: 5 subframes

	Number of HARQ processes
	Processes
	None

	Number of OFDM symbols for PDCCH[Note3]
	OFDM symbols
	2 symbols reserved for PDCCH in the case of 3 PHICH symbols or 4 RS Ports;
1 or 2 symbols for other scenarios.

	Note1:   The bandwidth of 1.4M and 3M should be added if needed.

Note2:   For FDD mode, up to 6 subframes (#1/2/3/6/7/8) are available for MBMS.
For TDD mode, up to 5 subframes (#3/4/7/8/9) are available for MBMS, in line with TS 36.331.
Note3:   2 OFDM symbols are reserved for PDCCH.


3.2 Demodulation of MCCH
The receive characteristic of the MCCH is determined by the RLC SDU error rate (RLC SDU ER [2]). The requirement is valid for all RRC states for which the UE has capabilities for MBMS.
Table 3.2-1: Test Parameters for Testing

	Parameter

	Unit
	Test [1.1-1.8]

	Downlink power allocation
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3.2.1 Minimum requirement of MCCH

For the parameters specified in Table 3.1-1 and Table 3.2-1 and Annex A.1, and the downlink physical channel setup in [TBD], the average downlink SNR shall be below the specified value for the RLC SDU ER shown in Table 3.2.1-1.
Table 3.2.1-1: Minimum performance
	Test number
	Bandwidth
	Reference Channel
	Propagation

condition
	Correlation Matrix and antenna
	Reference value

	
	
	
	
	
	RLC SDU ER
	SNR(dB)

	1.1
	10 MHz
	R.1
	MBSFN channel mode[TBD]
	1x2 low
	0.01
	[TBD]

	1.2
	10 MHz
	R.2
	
	
	
	[TBD]

	1.3
	10 MHz
	R.3
	
	
	
	[TBD]

	1.4
	1.4 MHz
	R.4
	
	
	
	[TBD]

	1.5
	3 MHz
	R.5
	
	
	
	[TBD]

	1.6
	5 MHz
	R.6
	
	
	
	[TBD]

	1.7
	15 MHz
	R.7
	
	
	
	[TBD]

	1.8
	20 MHz
	R.8
	
	
	
	[TBD]


3.1 Demodulation of MTCH

The receive characteristic of the MTCH is determined by the RLC SDU error rate (RLC SDU ER [2]). The requirement is valid for all RRC states for which the UE has capabilities for MBMS.
Table 3.3-1: Test Parameters for Testing

	Parameter

	Unit
	Test [2.1-2.8]

	Downlink power allocation
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3.3.1 Minimum requirement of MTCH

For the parameters specified in Table 3.1-1 and Table 3.3-1 and Annex A.1, and the downlink physical channel setup in [TBD], the average downlink SNR shall be below the specified value for the RLC SDU ER shown in Table 3.3.1-1.
Table 3.3.1-1: Minimum performance
	Test number
	Bandwidth
	Reference Channel 
	Propagation

condition
	Correlation Matrix and antenna
	Reference value

	
	
	
	
	
	RLC SDU ER
	SNR(dB)

	2.1
	10 MHz
	R.1
	MBSFN channel mode[TBD]
	1x2 low
	0.1
	[TBD]

	2.2
	10 MHz
	R.2
	
	
	
	[TBD]

	2.3
	10 MHz
	R.3
	
	
	
	[TBD]

	2.4
	1.4 MHz
	R.4
	
	
	
	[TBD]

	2.5
	3 MHz
	R.5
	
	
	
	[TBD]

	2.6
	5 MHz
	R.6
	
	
	
	[TBD]

	2.7
	15 MHz
	R.7
	
	
	
	[TBD]

	2.8
	20 MHz
	R.8
	
	
	
	[TBD]


4 Conclusions

In this contribution we have presented summary of the considered requirement scenarios, as well as the TBS set, and we try to conclude the simulation scenarios. It is proposed that RAN4 considers the possible requirement scenarios and tries to come to an agreement for the complete extent of the requirements framework if possible.
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A.1
Reference measurement channels for MBMS performance requirements
A.1.1 MCCH
A.1.1.1 FDD
The parameters for the MCCH demodulation tests are specified in Table A.1.1.1-1, A.1.1.1-2, A.1.1.1-3 and A.1.1.1-4.

Table A.1.1.1-1: Physical Channel parameters for MCCH QPSK R=1/3
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	[R.4 FDD]
	
	
	[R.1 FDD]
	
	

	Channel bandwidth(Note1)
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	
	
	50
	
	

	Allocated subframes per Radio Frame (Note2)
	
	6
	
	
	6
	
	

	Modulation
	
	QPSK
	
	
	QPSK
	
	

	Target Coding Rate
	
	1/3
	
	
	1/3
	
	

	Information Bit Payload(Note3)
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	408
	
	
	3624
	
	

	For Sub-Frame 0,4,5,9
	Bits
	n/a
	
	
	n/a
	
	

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

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	1224
	
	
	10200
	
	

	For Sub-Frame 0,4,5,9
	Bits
	n/a
	
	
	n/a
	
	

	Note1:  The bandwidth of 1.4M and 3M should be added if needed.

Note2:  For FDD mode, up to 6 subframes are available for MBMS, in line with TS 36.331.
Note 3: 2 OFDM symbols are reserved for PDCCH, and reference signal allocated as per TS 36.211.

Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.1.1.1-2: Physical Channel parameters for MCCH 16QAM R=1/2
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	
	
	[R.2 FDD]
	
	

	Channel bandwidth(Note1)
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	
	50
	
	

	Allocated subframes per Radio Frame (Note2)
	
	
	
	
	6
	
	

	Modulation
	
	
	
	
	16QAM
	
	

	Target Coding Rate
	
	
	
	
	1/2
	
	

	Information Bit Payload(Note3)
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	
	
	
	9912
	
	

	For Sub-Frame 0,4,5,9
	Bits
	
	
	
	n/a
	
	

	Number of Code Blocks per Sub-Frame ( Note 4)
	
	
	
	
	2
	
	

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	
	
	
	20400
	
	

	For Sub-Frame 0,4,5,9
	Bits
	
	
	
	n/a
	
	

	Note1:   The bandwidth of 1.4M and 3M should be added if needed.
Note2:   For FDD mode, up to 6 subframes are available for MBMS, in line with TS 36.331.
Note 3:  2 OFDM symbols are reserved for PDCCH, and reference signal allocated as per TS 36.211.

Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.1.1.1-3: Physical Channel parameters for MCCH 64QAM R=3/4

	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	[R.5 FDD]
	[R.6 FDD]
	[R.3 FDD]
	[R.7 FDD]
	[R.8 FDD]

	Channel bandwidth(Note1)
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	15
	25
	50
	75
	100

	Allocated subframes per Radio Frame (Note2)
	
	
	6
	6
	6
	6
	6

	Modulation
	
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

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

	Information Bit Payload(Note3)
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	
	6968
	11448
	22920
	35160
	46888

	For Sub-Frame 0,4,5,9
	Bits
	
	n/a
	n/a
	n/a
	n/a
	n/a

	Number of Code Blocks per Sub-Frame ( Note 4)
	
	
	2
	2
	4
	6
	8

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	
	9180
	15300
	30600
	45900
	20400

	For Sub-Frame 0,4,5,9
	Bits
	
	n/a
	n/a
	n/a
	n/a
	n/a

	Note1:   The bandwidth of 1.4M and 3M should be added if needed.
Note2:   For FDD mode, up to 6 subframes are available for MBMS, in line with TS 36.331.
Note 3:   2 OFDM symbols are reserved for PDCCH; and reference signal allocated as per TS 36.211.
Note 4:   If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.1.1.1-4: Transport channel parameters for MCCH

	Parameter
	MCCH

	Transport Channel
	MCH

	Transmission Time Interval
	1 ms

	Nr of TBs/RLC SDU
	[1]

	Repetition period
	[640 ms]

	Modification period
	[5120 ms]

	Size of CRC
	24


A.1.1.2 TDD
The parameters for the MCCH demodulation tests are specified in Table A.1.1.2-1, A.1.1.2-2, A.1.1.2-3 and A.1.1.2-4.

Table A.1.1.2-1: Physical Channel parameters for MCCH QPSK R=1/3
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	[R.4 TDD]
	
	
	[R.1 TDD]
	
	

	Channel bandwidth(Note1)
	MHz
	1.4
	
	
	10
	
	

	Allocated resource blocks
	
	6
	
	
	50
	
	

	Uplink-Downlink Configuration(Note 2)
	
	5
	
	
	5
	
	

	Allocated subframes per Radio Frame
	
	5
	
	
	5
	
	

	Modulation
	
	QPSK
	
	
	QPSK
	
	

	Target Coding Rate
	
	1/3
	
	
	1/3
	
	

	Information Bit Payload(Note3)
	

	For Sub-Frames 3,4,7,8,9
	Bits
	408
	
	
	3624
	
	

	For Sub-Frame 0,1,2,5,6
	Bits
	n/a
	
	
	n/a
	
	

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

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 3,4,7,8,9
	Bits
	1224
	
	
	10200
	
	

	For Sub-Frame 0,1,2,5,6
	Bits
	n/a
	
	
	n/a
	
	

	Note1:    The bandwidth of 1.4M and 3M should be added if needed.
Note2:    For TDD mode, up to 5 subframes (#3/4/7/8/9) are available for MBMS, in line with TS 36.331. 
Note 3:
2 OFDM symbols are reserved for PDCCH; and reference signal allocated as per TS 36.211.
Note 4:   If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.1.1.2-2: Physical Channel parameters for MCCH 16QAM R=1/2
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	
	
	[R.2 TDD]
	
	

	Channel bandwidth(Note1)
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	
	50
	
	

	Uplink-Downlink Configuration (Note 2)
	
	
	
	
	5
	
	

	Allocated subframes per Radio Frame
	
	
	
	
	5
	
	

	Modulation
	
	
	
	
	16QAM
	
	

	Target Coding Rate
	
	
	
	
	1/2
	
	

	Information Bit Payload(Note3)
	

	For Sub-Frames 3,4,7,8,9
	Bits
	
	
	
	9912
	
	

	For Sub-Frame 0,1,2,5,6
	Bits
	
	
	
	n/a
	
	

	Number of Code Blocks per Sub-Frame ( Note 4)
	
	
	
	
	2
	
	

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 3,4,7,8,9
	Bits
	
	
	
	20400
	
	

	For Sub-Frame 0,1,2,5,6
	Bits
	
	
	
	n/a
	
	

	Note1:   The bandwidth of 1.4M and 3M should be added if needed.
Note2:    For TDD mode, up to 5 subframes (#3/4/7/8/9) are available for MBMS, in line with TS 36.331.
Note 3:
2 OFDM symbols are reserved for PDCCH; and reference signal allocated as per TS 36.211.
Note 4:   If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.1.1.2-3: Physical Channel parameters for MCCH 64QAM R=3/4
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	[R.5 TDD]
	[R.6 TDD]
	[R.3 TDD]
	[R.7 TDD]
	[R.8 TDD]

	Channel bandwidth(Note1)
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	15
	25
	50
	75
	100

	Uplink-Downlink Configuration    (Note 2)
	
	
	5
	5
	5
	5
	5

	Allocated subframes per radio frame
	
	
	5
	5
	5
	5
	5

	Modulation
	
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

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

	Information Bit Payload(Note3)
	

	For Sub-Frames 3,4,7,8,9
	Bits
	
	6968
	11448
	22920
	35160
	46888

	For Sub-Frame 0,1,2,5,6
	Bits
	
	n/a
	n/a
	n/a
	n/a
	n/a

	Number of Code Blocks per Sub-Frame ( Note 4)
	
	
	2
	2
	4
	6
	8

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 3,4,7,8,9
	Bits
	
	9180
	15300
	30600
	45900
	20400

	For Sub-Frame 0,1,2,5,6
	Bits
	
	n/a
	n/a
	n/a
	n/a
	n/a

	Note1:   The bandwidth of 1.4M and 3M should be added if needed.
Note2:    For TDD mode, up to 5 subframes (#3/4/7/8/9) are available for MBMS, in line with TS 36.331.
Note 3:
2 OFDM symbols are reserved for PDCCH; and reference signal allocated as per TS 36.211.
Note 4:   If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.1.1.2-4: Transport channel parameters for MCCH

	Parameter
	MCCH

	Transport Channel
	MCH

	Transmission Time Interval
	1 ms

	Nr of TBs/RLC SDU
	[1]

	Repetition period
	[640 ms]

	Modification period
	[5120 ms]

	Size of CRC
	24


A.1.2 MTCH

A.1.2.1 FDD
The parameters for the MTCH demodulation tests are specified in Table A.1.2.1-1, A.1.2.1-2, A.1.2.1-3 and A.1.2.1-4.
Table A.1.2.1-1: Physical Channel parameters for MTCH QPSK R=1/3
	Parameter
	

PMCH

	
	Unit
	Value

	Reference channel
	
	 [R.4 FDD]
	
	
	[R.1 FDD]
	
	

	Channel bandwidth(Note1)
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	
	
	50
	
	

	Allocated subframes per Radio Frame (Note2)
	
	6
	
	
	6
	
	

	Modulation
	
	QPSK
	
	
	QPSK
	
	

	Target Coding Rate
	
	1/3
	
	
	1/3
	
	

	Information Bit Payload(Note3)
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	408
	
	
	3624
	
	

	For Sub-Frame 0,4,5,9
	Bits
	n/a
	
	
	n/a
	
	

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

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	1224
	
	
	10200
	
	

	For Sub-Frame 0,4,5,9
	Bits
	n/a
	
	
	n/a
	
	

	Note1:   The bandwidth of 1.4M and 3M should be added if needed.
Note2:    For FDD mode, up to 6 subframes (#1/2/3/6/7/8) are available for MBMS, in line with TS 36.331.
Note 3:
2 OFDM symbols are reserved for PDCCH; and reference signal allocated as per TS 36.211.
Note 4:   If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.1.2.1-2: Physical Channel parameters for MTCH 16QAM R=1/2
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	
	
	[R.2 FDD]
	
	

	Channel bandwidth(Note1)
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	
	50
	
	

	Allocated subframes per Radio Frame (Note2)
	
	
	
	
	6
	
	

	Modulation
	
	
	
	
	16QAM
	
	

	Target Coding Rate
	
	
	
	
	1/2
	
	

	Information Bit Payload(Note3)
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	
	
	
	9912
	
	

	For Sub-Frame 0,4,5,9
	Bits
	
	
	
	n/a
	
	

	Number of Code Blocks per Subframe(Note 4)
	
	
	
	
	2
	
	

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	
	
	
	20400
	
	

	For Sub-Frame 0,4,5,9
	Bits
	
	
	
	n/a
	
	

	Note1:   The bandwidth of 1.4M and 3M should be added if needed.
Note2:    For FDD mode, up to 6 subframes (#1/2/3/6/7/8) are available for MBMS, in line with TS 36.331.
Note 3:
2 OFDM symbols are reserved for PDCCH; and reference signal allocated as per TS 36.211.
Note 4:   If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.1.2.1-3: Physical Channel parameters for MTCH 64QAM R=3/4
	Parameter
	PMCH

	
	 Unit
	Value

	Reference channel
	
	
	[R.5   FDD]
	 [R.6 FDD]
	[R.3 FDD]
	[R.7 FDD]
	[R.8 FDD]

	Channel bandwidth(Note1)
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	15
	25
	50
	75
	100

	Allocated subframes per Radio Frame(Note2)
	
	
	6
	6
	6
	6
	6

	Modulation
	
	
	64QAM
	 4QAM
	64QAM
	64QAM
	64QAM

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

	Information Bit Payload(Note3)
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	
	6968
	11448
	22920
	35160
	46888

	For Sub-Frame 0,4,5,9
	Bits
	
	n/a
	n/a
	n/a
	n/a
	n/a

	Number of Code Blocks per Sub-Frame ( Note 4)
	
	
	2
	2
	4
	6
	8

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 1,2,3,6,7,8
	Bits
	
	9180
	15300
	30600
	45900
	20400

	For Sub-Frame 0,4,5,9
	Bits
	
	n/a
	n/a
	n/a
	n/a
	n/a

	Note1:   The bandwidth of 1.4M and 3M should be added if needed.
Note2:    For FDD mode, up to 6 subframes (#1/2/3/6/7/8) are available for MBMS, in line with TS 36.331.
Note 3:
2 OFDM symbols are reserved for PDCCH; and reference signal allocated as per TS 36.211.
Note 4:   If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.1.2.1-4: Transport channel parameters for MTCH

	Parameter
	MTCH

	Transport Channel
	MCH

	Transmission Time Interval
	1 ms

	Nr of TBs/RLC SDU
	[1]

	Size of CRC
	24


A 1.2.2 TDD
The parameters for the MTCH demodulation tests are specified in Table A.1.2.2-1, A.1.2.2-2, A.1.2.2-3 and A.1.2.2-4.

Table A.1.2.2-1: Physical Channel parameters for MTCH QPSK R=1/3
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	[R.4 TDD]
	
	
	[R.1 TDD]
	
	

	Channel bandwidth(Note1)
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	
	
	50
	
	

	Uplink-Downlink Configuration(Note2)
	
	5
	
	
	5
	
	

	Allocated subframes per radio frame
	
	5
	
	
	5
	
	

	Modulation
	
	QPSK
	
	
	QPSK
	
	

	Target Coding Rate
	
	1/3
	
	
	1/3
	
	

	Information Bit Payload(Note3)
	

	For Sub-Frames 3,4,7,8,9
	Bits
	408
	
	
	3624
	
	

	For Sub-Frame 0,1,2,5,6
	Bits
	n/a
	
	
	n/a
	
	

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

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 3,4,7,8,9
	Bits
	1224
	
	
	10200
	
	

	For Sub-Frame 0,1,2,5,6
	Bits
	n/a
	
	
	n/a
	
	

	Note1:   The bandwidth of 1.4M and 3M should be added if needed.
Note2:    For TDD mode, up to 5 subframes (#3/4/7/8/9) are available for MBMS, in line with TS 36.331.
Note 3:
2 OFDM symbols are reserved for PDCCH; and reference signal allocated as per TS 36.211.
Note 4:   If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.1.2.2-2: Physical Channel parameters for MTCH 16QAM R=1/2
	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	
	
	[R.2 TDD]
	
	

	Channel bandwidth(Note1)
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	
	
	50
	
	

	Uplink-Downlink Configuration(Note 2)
	
	
	
	
	5
	
	

	Allocated subframes per Radio Frame
	
	
	
	
	5
	
	

	Modulation
	
	
	
	
	16QAM
	
	

	Target Coding Rate
	
	
	
	
	1/2
	
	

	Information Bit Payload(Note3)
	

	For Sub-Frames 3,4,7,8,9
	Bits
	
	
	
	9912
	
	

	For Sub-Frame 0,1,2,5,6
	Bits
	
	
	
	n/a
	
	

	Number of Code Blocks per Subframe (Note4)
	
	
	
	
	2
	
	

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 3,4,7,8,9
	Bits
	
	
	
	20400
	
	

	For Sub-Frame 0,1,2,5,6
	Bits
	
	
	
	n/a
	
	

	Note1:    The bandwidth of 1.4M and 3M should be added if needed.
Note2:    For TDD mode, up to 5 subframes (#3/4/7/8/9) are available for MBMS, in line with TS 36.331.
Note 3:
2 OFDM symbols are reserved for PDCCH; and reference signal allocated as per TS 36.211.
Note 4:   If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.1.2.2-3: Physical Channel parameters for MTCH 64QAM R=3/4

	Parameter
	PMCH

	
	Unit
	Value

	Reference channel
	
	
	[R.5 TDD]
	[R.6 TDD]
	[R.3 TDD]
	[R.7 TDD]
	[R.8 TDD]

	Channel bandwidth(Note1)
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	
	15
	25
	50
	75
	100

	Uplink-Downlink Configuration(Note2)
	
	
	5
	5
	5
	5
	5

	Allocated subframes per Radio Frame
	
	
	5
	5
	5
	5
	5

	Modulation
	
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

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

	Information Bit Payload(Note3)
	

	For Sub-Frames 3,4,7,8,9
	Bits
	
	6968
	11448
	22920
	35160
	46888

	For Sub-Frame 0,1,2,5,6
	Bits
	
	n/a
	n/a
	n/a
	n/a
	n/a

	Number of Code Blocks per Sub-Frame ( Note 4)
	
	
	2
	2
	4
	6
	8

	Binary Channel Bits Per Subframe
	

	For Sub-Frames 3,4,7,8,9
	Bits
	
	9180
	15300
	30600
	45900
	20400

	For Sub-Frame 0,1,2,5,6
	Bits
	
	n/a
	n/a
	n/a
	n/a
	n/a

	Note1:    The bandwidth of 1.4M and 3M should be added if needed.
Note2:    For TDD mode, up to 5 subframes (#3/4/7/8/9) are available for MBMS, in line with TS 36.331.
Note 3:
2 OFDM symbols are reserved for PDCCH; and reference signal allocated as per TS 36.211.
Note 4:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).


Table A.1.2.2-4: Transport channel parameters for MTCH

	Parameter
	MTCH

	Transport Channel
	MCH

	Transmission Time Interval
	1 ms

	Nr of TBs /RLC SDU
	[1]

	Size of CRC
	24
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