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1	Introduction
RAN4#83 completed the Rel-14 FeMTC RF core part. The remaining issue in RAN4 is to specify the FRC table corresponding Cat-M2 UE. In this contribution, we propose the UE Cat-M2 FRC tables by reusing the Cat-M1 FRC tables.
First, we highlight the difference of UE Cat-M2 CE Mode A from Cat-M1:
· UE Cat-M2 supports wider bandwidth PDSCH transmission up to 4 narrowbands.
· For 1.4MHz system bandwidth, 1 narrowband, i.e., 6PRBs, can be allocated. 
· For 3MHz system bandwidth, up to 2 narrowbands, i.e. 12PRBs, can be allocated.
· For 5MHz/10MHz/15MHz/20MHz system bandwidth, up to 4 narrowbands, i.e., 24PRBs, can be allocated.
· PUSCH
· Maximum UL TBS: 6,968 bits (See TS 36.306)
· 
TBS range:  (See TS 36.213 8.6.1) 
· PRB allocation (DCI format 6-0A)
· For allocating 2 or more narrowbands, UL resource allocation type 4 is used.
· Possible to allocate 9, 12, 15, 18, 21, and 24PRB. 
· For allocating 1 narrowband, UE resource allocation type 0 is used
· Possible to allocate 1, 2, 3, 4, 5, and 6PRBs. 
· PDSCH
· Maximum DL TBS: 4,008 bits (See TS 36.306) 
· 
TBS range:  (See TS 36.213 7.1.7.2)
· PRB allocation (DCI format 6-1A)
· For allocating 2 or more narrowbands, first indicate the number of narrowbands (2, 3, or 4), and the resource allocation within each used narrowband will be identical.
· This means the total number of allocated PRBs are given by:
  (PRBs in each narrowband) x (number of narrowbands)
· For allocating 1 narrowband, same as Rel-13. 
· Possible to allocate 1, 2, 3, 4, 5, and 6PRBs.

2	Proposal for FRC tables
2.1	UL FRC tables
For UL FRC tables, we reuse FRC for Cat-M1 and extend the PRB sizes to 12 for 3MHz channel bandwidth and 24 for 5MHz/10MHz/15MHz/20MHz channel bandwidth. The payload sizes are adjusted accordingly to keep the same target coding rate. 
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Table A.2.2.1.1-1x Reference Channels for QPSK with full/maximum RB allocation for UE UL category M2
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	12
	24
	24
	24
	24

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size
	Bits
	600
	1224
	2472
	2472
	2472
	2472

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame (NOTE 1)
	
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	Bits
	1728
	3456
	6912
	6912
	6912
	6912

	Total symbols per Sub-Frame
	
	864
	1728
	3456
	3456
	3456
	3456

	UE UL Category
	
	M2
	M2
	M2
	M2
	M2
	M2

	NOTE 1:	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 2:	For HD-FDD UE, the uplink subframes are scheduled at the 4th, 5th and 6th subframes every 10ms for the channel bandwidth 5MHz/10MHz/15MHz/20MHz. For HD-FDD UE, the uplink subframes are scheduled at the 5th, 6th and 7th subframes every 10ms for the channel bandwidth 1.4MHz/3MHz. Information bit payload is available if uplink subframe is scheduled.



Table A.2.2.1.2-1x: Reference Channels for 16-QAM with maximum RB allocation for UE UL category M2
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	12
	24
	24
	24
	24

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size
	Bits
	1032
	2088
	4264
	4264
	4264
	4264

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame
	
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	Bits
	3456
	6912
	13824
	13824
	13824
	13824

	Total symbols per Sub-Frame
	
	864
	1728
	3456
	3456
	3456
	3456

	UE Category
	
	M2
	M2
	M2
	M2
	M2
	M2

	NOTE 1:	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 2:	For HD-FDD UE, the uplink subframes are scheduled at the 4th, 5th and 6th subframes every 10ms for the channel bandwidth 5MHz/10MHz/15MHz/20MHz. For HD-FDD UE, the uplink subframes are scheduled at the 5th, 6th and 7th subframes every 10ms for the channel bandwidth 1.4MHz/3MHz. Information bit payload is available if uplink subframe is scheduled.



Table A.2.2.2.1-1x: Reference Channels for QPSK with partial RB allocation for UE UL category M2
	Parameter
	Ch BW
	Allocated RBs
	DFT-OFDM Symbols per Sub-Frame
	Mod’n
	Target Coding rate
	Payload size
	Trans-port block CRC
	Number of code blocks per Sub-Frame (Note 1)
	Total number of bits per Sub-Frame
	Total symbols per Sub-Frame
	UE Category

	Unit
	MHz
	
	
	
	
	Bits
	Bits
	
	Bits
	
	

	
	1.4 - 20
	1
	12
	QPSK
	1/3
	72
	24
	1
	288
	144
	M2

	
	1.4 - 20
	2
	12
	QPSK
	1/3
	176
	24
	1
	576
	288
	M2

	
	1.4 - 20
	3
	12
	QPSK
	1/3
	256
	24
	1
	864
	432
	M2

	
	1.4 - 20
	4
	12
	QPSK
	1/3
	392
	24
	1
	1152
	576
	M2

	
	1.4 - 20
	5
	12
	QPSK
	1/3
	424
	24
	1
	1440
	720
	M2

	
	3-20
	6
	12
	QPSK
	1/3
	600
	24
	1
	1728
	864
	M2

	
	3-20
	9
	12
	QPSK
	1/3
	776
	24
	1
	2592
	1296
	M2

	
	3-20
	12
	12
	QPSK
	1/3
	1032
	24
	1
	3456
	1728
	M2

	
	5-20
	15
	12
	QPSK
	1/3
	1320
	24
	1
	4320
	2160
	M2

	
	5-20
	18
	12
	QPSK
	1/3
	1864
	24
	1
	5184
	2592
	M2

	
	5-20
	21
	12
	QPSK
	1/3
	2216
	24
	1
	6068
	3024
	M2

	Note 1:	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 2:	For HD-FDD UE, the uplink subframes are scheduled at the 4th, 5th and 6th subframes every 10ms for the channel bandwidth 5MHz/10MHz/15MHz/20MHz. For HD-FDD UE, the uplink subframes are scheduled at the 5th, 6th and 7th subframes every 10ms for the channel bandwidth 1.4MHz/3MHz. Information bit payload is available if uplink subframe is scheduled.



[bookmark: _Hlk490223512]Table A.2.2.2.2-1x Reference Channels for 16-QAM with partial RB allocation for UE UL category M2
	Parameter
	Ch BW
	Allocated RBs
	DFT-OFDM Symbols per Sub-Frame
	Mod’n
	Target Coding rate
	Payload size
	Transport block CRC
	Number of code blocks per Sub-Frame (Note 1)
	Total number of bits per Sub-Frame
	Total symbols per Sub-Frame
	UE Category

	Unit
	MHz
	
	
	
	
	Bits
	Bits
	
	Bits
	
	

	
	1.4 - 20
	1
	12
	16QAM
	1/2
	256
	24
	1
	576
	144
	M2

	
	1.4 - 20
	2
	12
	16QAM
	1/2
	552
	24
	1
	1152
	288
	M2

	
	1.4 - 20
	3
	12
	16QAM
	1/2
	840
	24
	1
	1728
	432
	M2

	
	1.4 - 20
	4
	12
	16QAM
	1/2
	1128
	24
	1
	2304
	576
	M2

	
	1.4 - 20
	5
	12
	16QAM
	1/2
	1416
	24
	1
	2880
	720
	M2

	
	3 - 20
	6
	12
	16QAM
	1/2
	1736
	24
	1
	3456
	864
	M2

	
	3 - 20
	9
	12
	16QAM
	1/2
	2600
	24
	1
	5184
	1296
	M2

	
	3 - 20
	12
	12
	16QAM
	1/2
	3496
	24
	1
	6912
	1728
	M2

	
	5 - 20
	15
	12
	16QAM
	1/2
	4264
	24
	1
	8640
	2160
	M2

	
	5 - 20
	18
	12
	16QAM
	1/2
	5160
	24
	1
	10368
	2592
	M2

	
	5 - 20
	21
	12
	16QAM
	1/2
	5992
	24
	1
	12096
	3024
	M2

	
	5 - 20
	24
	12
	16QAM
	1/2
	6968
	24
	2
	13824
	3456
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	Note 1:	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 2:	For HD-FDD UE, the uplink subframes are scheduled at the 4th, 5th and 6th subframes every 10ms for the channel bandwidth 5MHz/10MHz/15MHz/20MHz. For HD-FDD , the uplink subframes are scheduled at the 5th, 6th, and 7th subframes every 10msfor the channel bandwidth 1.4MHz/3MHz. Information bit payload is available if uplink subframe is scheduled.
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Table A.2.3.1.1-1x Reference Channels for QPSK with full/maximum RB allocation for UE UL category M2
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	12
	24
	24
	24
	24

	Uplink-Downlink Configuration (Note 2)
	
	1
	1
	1
	1
	1
	1

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	Bits
	600
	1224
	2472
	2472
	2472
	2472

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame (Note 1)
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	Bits
	1728
	3456
	6912
	6912
	6912
	6912

	Total symbols per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	
	864
	1728
	3456
	3456
	3456
	3456

	UE UL Category
	
	M2
	M2
	M2
	M2
	M2
	M2

	NOTE 1:	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 2:	As per Table 4.2-2 in TS 36.211



Table A.2.3.1.2-1x: Reference Channels for 16-QAM with maximum RB allocation for UE UL category M2
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	12
	24
	24
	24
	24

	Uplink-Downlink Configuration (Note 2)
	
	1
	1
	1
	1
	1
	1

	DFT-OFDM Symbols per Sub-Frame
	
	12
	12
	12
	12
	12
	12

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Target Coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	Bits
	1032
	2088
	4264
	4264
	4264
	4264

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of code blocks per Sub-Frame (Note 1)
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	
	1
	1
	1
	1
	1
	1

	Total number of bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	Bits
	3456
	6912
	13824
	13824
	13824
	13824

	Total symbols per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frame 2,3,7,8
	
	864
	1728
	3456
	3456
	3456
	3456

	UE Category
	
	M2
	M2
	M2
	M2
	M2
	M2

	NOTE 1:	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 2:	As per Table 4.2-2 in TS 36.211[4]



Table A.2.3.2.1-1x: Reference Channels for QPSK with partial RB allocation for UE UL category M2
	Parameter
	Ch BW
	Allocated RBs
	UDL Configuration (Note 2)
	DFT-OFDM Symbols per Sub-Frame
	Mod’n
	Target Coding rate
	Payload size for Sub-Frame 2, 3, 7, 8
	Transport block CRC
	Number of code blocks per Sub-Frame (Note 1)
	Total number of bits per Sub-Frame for Sub-Frame 2, 3, 7, 8
	Total symbols per Sub-Frame for Sub-Frame 2, 3, 7, 8
	UE Category

	Unit
	MHz
	
	
	
	
	
	Bits
	Bits
	
	Bits
	
	

	
	1.4 - 20
	1
	1
	12
	QPSK
	1/3
	72
	24
	1
	288
	144
	M2

	
	1.4 - 20
	2
	1
	12
	QPSK
	1/3
	176
	24
	1
	576
	288
	M2

	
	1.4 - 20
	3
	1
	12
	QPSK
	1/3
	256
	24
	1
	864
	432
	M2

	
	1.4 - 20
	4
	1
	12
	QPSK
	1/3
	392
	24
	1
	1152
	576
	M2

	
	1.4 - 20
	5
	1
	12
	QPSK
	1/3
	424
	24
	1
	1440
	720
	M2

	
	3-20
	6
	1
	12
	QPSK
	1/3
	600
	24
	1
	1728
	864
	M2

	
	3-20
	9
	1
	12
	QPSK
	1/3
	776
	24
	1
	2592
	1296
	M2

	
	3-20
	12
	1
	12
	QPSK
	1/3
	1032
	24
	1
	3456
	1728
	M2

	
	5-20
	15
	1
	12
	QPSK
	1/3
	1320
	24
	1
	4320
	2160
	M2

	
	5-20
	18
	1
	12
	QPSK
	1/3
	1864
	24
	1
	5184
	2592
	M2

	
	5-20
	21
	1
	12
	QPSK
	1/3
	2216
	24
	1
	6068
	3024
	M2

	Note 1:	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 2:	As per Table 4.2-2 in TS 36.211 [4].



[bookmark: _Hlk490223558]Table A.2.3.2.2-1x: Reference Channels for 16QAM with partial RB allocation UE UL category M2
	Parameter
	Ch BW
	Allocated RBs
	UDL Configuration (Note 2)
	DFT-OFDM Symbols per Sub-Frame
	Mod’n
	Target Coding rate
	Payload size for Sub-Frame 2, 3, 7, 8
	Transport block CRC
	Number of code blocks per Sub-Frame (Note 1)
	Total number of bits per Sub-Frame for Sub-Frame 2, 3, 7, 8
	Total symbols per Sub-Frame for Sub-Frame 2, 3, 7, 8
	UE Category

	Unit
	MHz
	
	
	
	
	
	Bits
	Bits
	
	Bits
	
	

	
	1.4 - 20
	1
	1
	12
	16QAM
	1/2
	256
	24
	1
	576
	144
	M2

	
	1.4 - 20
	2
	1
	12
	16QAM
	1/2
	552
	24
	1
	1152
	288
	M2

	
	1.4 - 20
	3
	1
	12
	16QAM
	1/2
	840
	24
	1
	1728
	432
	M2

	
	1.4 - 20
	4
	1
	12
	16QAM
	1/2
	1128
	24
	1
	2304
	576
	M2

	
	1.4 - 20
	5
	1
	12
	16QAM
	1/2
	1416
	24
	1
	2880
	720
	M2

	
	3 - 20
	6
	1
	12
	16QAM
	1/2
	1736
	24
	1
	3456
	864
	M2

	
	3 - 20
	9
	1
	12
	16QAM
	1/2
	2600
	24
	1
	5184
	1296
	M2

	
	3 - 20
	12
	1
	12
	16QAM
	1/2
	3496
	24
	1
	6912
	1728
	M2

	
	5 - 20
	15
	1
	12
	16QAM
	1/2
	4264
	24
	1
	8640
	2160
	M2

	
	5 - 20
	18
	1
	12
	16QAM
	1/2
	5160
	24
	1
	10368
	2592
	M2

	
	5 - 20
	21
	1
	12
	16QAM
	1/2
	5992
	24
	1
	12096
	3024
	M2

	
	5 - 20
	24
	1
	12
	16QAM
	1/2
	6968
	24
	2
	13824
	3456
	M2

	Note 1:	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 2:	As per Table 4.2-2 in TS 36.211 [4].




2.1	DL FRC tables
For DL FRC tables used for REFSENS and maximum input level test, we reuse FRC for Cat-M2, considering the following rules: 
· 1 CRS antenna port.
· The number of PRBs for 3MHz system BW are 12. It consists of 2 narrowbands and each narrowband contains 6 PRBs.
· Considering the simultaneous transmission of MPDCCH and PDSCH in wideband, we propose to assign 2PRB for MPDCCH. According to the PRB assignment for PDSCH specified in TS36.212, each narrowband should have the same PRB allocation. This means 4 PRBs are assigned for PDSCH for each narrowband in the wideband. The figure below illustrates an example of MPDCCH and PDSCH allocation. 
[image: ]    
· For 1.4MHz channel BW, 1 narrowband is assigned and 4 PRBs are allocated for PDSCH
· For 3MHz channel BW, 2 narrowbands are assigned ad 4 PRBs in each narrowband are allocated for PDSCH. In total 8 PRBs are allocated for PDSCH.
· For 5MHz/10MHz/15MHz/20MHz channel BW, 4 narrowbands are assigned ad 4 PRBs in each narrowband are allocated for PDSCH. In total 16 PRBs are allocated for PDSCH.
· The payload sizes are adjusted accordingly to keep the same target coding rate.
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Table A.3.2-1x Fixed Reference Channel for Receiver Requirements (FDD and HD-FDD) – for CAT-M2
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks (Note 6)
	
	4
	8
	16
	16
	16
	16

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	2
	2
	8
	8
	8
	8

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

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

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 3,8
	Bits
	256
	680
	1384
	1384
	1384
	1384

	  For Sub-Frames 0,1,2,5,7,9
	Bits
	N/A
	N/A
	1384
	1384
	1384
	1384

	  For Sub-Frame 4
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 6
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
	
	
	
	
	
	
	

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

	  For Sub-Frames 0,1,2,5,7,9
	Bits
	N/A
	N/A
	1
	1
	1
	1

	  For Sub-Frame 4
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 6
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 3,8
	Bits
	912
	2016
	4032
	4416
	4416
	4416

	  For Sub-Frames 0,1,2,5,7,9
	Bits
	N/A
	N/A
	4032
	4416
	4416
	4416

	  For Sub-Frame 4
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 6
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Max. Throughput averaged over 1 frame for FDD
	kbps
	51.2
	136.0
	1107.2
	1107.2
	1107.2
	1107.2

	Max. Throughput averaged over 1 frames for HD-FDD
	kbps
	25.6
	68.0
	415.2
	415.2
	415.2
	415.2

	UE DL Category
	
	M2
	M2
	M2
	M2
	M2
	M2

	Note 1:	2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10MHz channel BW. 3 symbols allocated to PDCCH for 5 MHz and 3 MHz. 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:	Reference signal, Synchronization signals and PBCH allocated as per TS 36.211.
Note 3:	The scheduled narrowband other than 1.4MHz and 3MHz channel bandwidth avoids the centre of the channel where some REs of the same PRBs are occupied by PBCH and synchronization signals. 
Note 4:	For HD-FDD UE, PDSCH are scheduled at the 3rd subframe every 1 radio frame for 1.4MHz and 3MHz channel bandwidth. For other channel bandwidth, PDSCH are scheduled at the 0th, 1st and 2nd subframes every 1 radio frame. Information bit payload is available if downlink subframe is scheduled. The corresponding MPDCCH is scheduled 2 subframes before the corresponding PDSCH transmission.
Note 5:	2 resource blocks allocated to MPDCCH.
Note 6:	4 resource blocks in each narrowband allocated to PDSCH.



Table A.3.2-2x Fixed Reference Channel for Receiver Requirements (TDD) – for CAT-M2
	Parameter
	Unit
	Value

	Channel Bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks (Note 8)
	
	4
	8
	16
	16
	16
	16

	Uplink-Downlink Configuration (Note 5)
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame (D)
	
	3
	3
	3
	3
	3
	3

	Number of HARQ Processes
	Processes
	7
	7
	7
	7
	7
	7

	Maximum number of HARQ transmission
	
	1
	1
	1
	1
	1
	1

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Information Bit Payload per Sub-Frame
	Bits
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	256
	680
	1384
	1384
	1384
	1384

	  For Sub-Frame 1, 6
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

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

	  For Sub-Frame 0
	
	256
	680
	1384
	1384
	1384
	1384

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

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

	  For Sub-Frame 4, 9
	
	1
	1
	1
	1
	1
	1

	  For Sub-Frame 1, 6
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

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

	  For Sub-Frame 0
	
	1
	1
	1
	1
	1
	1

	Binary Channel Bits Per Sub-Frame
	Bits
	
	
	
	
	
	

	  For Sub-Frame 4, 9
	
	912
	2016
	4032
	4416
	4416
	4416

	  For Sub-Frame 1, 6
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

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

	  For Sub-Frame 0
	
	912
	2016
	4032
	4416
	4416
	4416

	Max. Throughput averaged over 1 frame
	kbps
	76.8
	204.0
	415.2
	415.2
	415.2
	415.2

	UE DL Category
	
	M2
	M2
	M2
	M2
	M2
	M2

	Note 1:	For normal subframes(0,4,5,9), 2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.
Note 2:	No data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance
Note 3:	Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4]
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).
Note 5:	As per Table 4.2-2 in TS 36.211 [4]
Note 6:	For Sub-Frame 0, the scheduled narrowband avoids the centre of the channel where some REs of the same PRBs are occupied by PBCH and synchronization signals.
Note 7:	2 resource blocks allocated to MPDCCH
Note 8:	4 resource blocks in each narrowband allocated to PDSCH.



[bookmark: _Hlk490152494]Table A.3.2-3x Fixed Reference Channel for Maximum input level for UE DL Category M2 (FDD and HD-FDD)
	[bookmark: _Hlk490152520]Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks (Note 6)
	
	2
	8
	15
	15
	15
	15

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame (Note 6)
	
	2
	2
	8
	8
	8
	8

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Target Coding Rate
	
	3/5
	3/5
	3/5
	3/5
	3/5
	3/5

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 3, 8
	Bits
	552
	2280
	4008
	4008
	4008
	4008

	  For Sub-Frames 0,1,2,5,7,9
	Bits
	N/A
	N/A
	4008
	4008
	4008
	4008

	  For Sub-Frame 4
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 6
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 3, 8
	
	1
	1
	1
	1
	1
	1

	  For Sub-Frames 0,1,2,5,7,9
	
	N/A
	N/A
	1
	1
	1
	1

	  For Sub-Frame 4
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 6
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 3, 8
	Bits
	912
	3648
	6840
	6840
	6840
	6840

	  For Sub-Frames 0,1,2,5,7,9
	
	N/A
	N/A
	6840
	6840
	6840
	6840

	  For Sub-Frame 4
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Sub-Frame 6
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Max. Throughput averaged over 1 frame for FDD
	kbps
	110.4
	456.0
	3206.4
	3206.4
	3206.4
	3206.4

	Max. Throughput averaged over 1 frame for HD-FDD
	
	55.2
	228.0
	1202.4
	1202.4
	1202.4
	1202.4

	Note 1:	4 symbols allocated to PDCCH for all channel bandwidths.
Note 2:	Reference signal, Synchronization signals and PBCH allocated as per TS 36.211.
Note 3: 	The scheduled narrowband other than 1.4MHz and 3MHz channel bandwidth avoids the centre of the channel where some REs of the same PRBs are occupied by PBCH and synchronization signals.
Note 4:	For HD-FDD UE, PDSCH are scheduled at the 3rd subframe every 1 radio frame for 1.4MHz and 3MHz channel bandwidth. For other channel bandwidth, PDSCH are scheduled at the 0th, 1st, and 2nd subframes every 1 radio frame. Information bit payload is available if downlink subframe is scheduled. The corresponding MPDCCH is scheduled 2 subframes before the corresponding PDSCH transmission.
Note 5:	2 resource blocks allocated to MPDCCH.
Note 6:	2 resource blocks allocated to PDSCH for 1.4MHz channel bandwidth. 2 narrowbands and 4 resource blocks in each narrowband allocated to PDSCH for 3MHz channel bandwidth. For 5MHz/10MHz/15MHz/20MHz channel bandwidth, configure 3 narrowbands and 5 resource blocks in each narrowband allocated to PDSCH.




Table A.3.2-4x Fixed Reference Channel for Maximum input level for UE DL Category M2 (TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks (Note 7)
	
	2
	8
	15
	15
	15
	15

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Uplink-Downlink Configuration (Note 5)
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame
	
	2
	2
	2
	2
	2
	2

	Modulation
	
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Target Coding Rate
	
	3/5
	3/5
	3/5
	3/5
	3/5
	3/5

	Number of HARQ Processes
	Processes
	7
	7
	7
	7
	7
	7

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Information Bit Payload per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	552
	2280
	4008
	4008
	4008
	4008

	  For Sub-Frames 1,6
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

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

	  For Sub-Frame 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Transport block CRC
	Bits
	24
	24
	24
	24
	24
	24

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

	  For Sub-Frames 4,9
	
	1
	1
	1
	1
	1
	1

	  For Sub-Frames 1,6
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

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

	  For Sub-Frame 0
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Binary Channel Bits per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	912
	4032
	7560
	8280
	8280
	8280

	  For Sub-Frames 1,6
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

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

	  For Sub-Frame 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Max. Throughput averaged over 1 frame
	kbps
	110.4
	456.0
	801.6
	801.6
	801.6
	801.6

	Note 1:	For normal subframes(0,4,5,9), 4 symbols allocated to PDCCH for all channel bandwidths. For special subframe (1&6), only 2 OFDM symbols are allocated to PDCCH for all BWs.
Note 2:	For 1.4MHz, no data shall be scheduled on special subframes(1&6) to avoid problems with insufficient PDCCH performance.
Note 3:	Reference signal, Synchronization signals and PBCH allocated as per TS 36.211 [4].
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).
Note 5:	As per Table 4.2-2 in TS 36.211 [4].
Note 6:	2 resource blocks allocated to MPDCCH.
Note 7:	2 resource blocks allocated to PDSCH for 1.4MHz channel bandwidth. 2 narrowbands and 4 resource blocks in each narrowband allocated to PDSCH for 3MHz channel bandwidth. For 5MHz/10MHz/15MHz/20MHz channel bandwidth, configure 3 narrowbands and 5 resource blocks in each narrowband allocated to PDSCH.



Appendix
For PDSCH (TS36.213 7.1.7.2):
[…]
else if the UE supports ce-pdsch-pusch-maxBandwidth with value ≥5MHz


-	the UE shall first determine the TBS index () usingand Table 7.1.7.1-1 
-	if the UE is configured with higher layer parameter ce-pdsch-maxBandwidth-config with value 5MHz or if the UE is configured with higher layer parameter pdsch-MaxBandwidth-SC-MTCH with value 24 PRBs 

-	For CEModeA, TBS is determined by the procedure in Subclause 7.1.7.2.8 for 

-	For CEModeB, TBS is determined by the procedure in Subclause 7.1.7.2.8 for 
For PUSCH (TS36.213 8.6.1):
[…]
For a BL/CE UE configured with CEModeA, 

-	if the UE is configured with higher layer parameter ce-pusch-maxBandwidth-config with value 5MHz, the TBS is determined by the procedure in Subclause 7.1.7.2.1, for  
-	otherwise, the TBS is determined by the procedure in Subclause 7.1.7.2.1. 



6

oleObject1.bin

oleObject2.bin

image2.png
1PRB.
e
[ SR EES R NN EEEE S EESEEEEEE)
D N
Narrowband

owed

Wideband
I weoccH [ PoscH





image3.wmf
TBS

I


oleObject3.bin

image4.wmf
MCS

I


oleObject4.bin

oleObject5.bin

image5.wmf
9

0

TBS

£

£

I


oleObject6.bin

oleObject7.bin

image1.wmf
14

0

TBS

£

£

I


