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1		Introduction 
[bookmark: _GoBack]This paper proposes a framework for Reference Measurement Channels for NB-IoT channels, NPBCH, NPDSCH, NPDCCH and receiver characteristics.
2	Reference Measurement Channels for NPBCH performance requirements (Category NB1)
Table 1: Reference Channel for Category NB1 UE
	Parameter
	Unit
	Value

	Reference channel
	
	R.NB1.1
	R.NB1.2

	Number of transmitter antennas
	
	1
	2

	Channel bandwidth
	KHz
	180
	180

	Modulation 
	
	QPSK
	QPSK

	Target coding rate
	
	1/3
	1/3

	Payload (without CRC)
	Bits
	34
	34



3	Reference Measurement Channels for NPDSCH performance requirements (Category NB1)
Table 2: Fixed Reference Channel for Category NB1 UE
	Parameter
	Unit
	Value
	Value

	Reference channel
	
	R.NB1.3
	R.NB1.4

	Channel bandwidth
	KHz
	180
	180

	Allocated resource blocks 
	
	1
	2

	Allocated subframes per Radio Frame
	
	8 or 9
	8 or 9

	Modulation
	
	QPSK
	QPSK

	NB-PDSCH repetition number,  
Allowed values: {1, 2, 4, 8, 16, 32, 64, 128, 192, 256, 384, 512, 768, 1024, 1536, 2048}
	
	TBD
	TBD

	Number of subframes used for 1 codeword, NSF 
Allowed values: {1 to 10}
	
	TBD
	TBD

	ITBS
Allowed values: {0 to 12}
	
	TBD
	TBD

	Target Coding Rate
	
	1/3
	1/3

	Information Bit Payload 
	
	
	

	  For Sub-Frames 0, 1,2,3,4,6,7,8 and 9(if NB-SSS is not present)
	Bits
	680
	680

	  For Sub-Frame 5 
	Bits
	0
	0

	  For Sub-Frame 9 (if NB-SSS is present)
	Bits
	0
	0

	Number of Code Blocks 
	
	
	

	  For Sub-Frames 0, 1,2,3,4,6,7,8 and 9(if NB-SSS is not present)
	
	1
	1

	  For Sub-Frame 5 
	
	0
	0

	  For Sub-Frame 9 (if NB-SSS is present)
	
	0
	0

	Binary Channel Bits
	
	
	

	  For Sub-Frames 0, 1,2,3,4,6,7,8 and 9(if NB-SSS is not present)
	Bits
	2112
	2112

	  For Sub-Frame 5 
	Bits
	0
	0

	  For Sub-Frame 9 (if NB-SSS is present)
	Bits
	0
	0

	Max. Throughput averaged over 1 frame
	Mbps
	TBD
	TBD

	UE Category
	
	NB1
	NB1



The following are the allowed combinations of { ITBS, NSF }. Only a subset of these combinations will be defined for NPDSCH.

	

	


	
	1
	2
	3
	4
	5
	6
	8
	10

	0
	16
	32
	56
	88
	120
	152
	208
	256

	1
	24
	56
	88
	144
	176
	208
	256
	344

	2
	32
	72
	144
	176
	208
	256
	328
	424

	3
	40
	104
	176
	208
	256
	328
	440
	568

	4
	56
	120
	208
	256
	328
	408
	552
	680

	5
	72
	144
	224
	328
	424
	504
	680
	

	6
	88
	176
	256
	392
	504
	600
	
	

	7
	104
	224
	328
	472
	584
	680
	
	

	8
	120
	256
	392
	536
	680
	
	
	

	9
	136
	296
	456
	616
	
	
	
	

	10
	144
	328
	504
	680
	
	
	
	

	11
	176
	376
	584
	
	
	
	
	

	12
	208
	440
	680
	
	
	
	
	



[bookmark: _Toc368026678]4	Reference Measurement Channels for NPDCCH performance requirements (Category NB1)
RMCs for all possible NPDCCH repetition levels are shown below i.e. allowed values = {1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048}. Only a subset of the following RMCs will be defined for NPDCCH.
Table 3: Fixed Reference Channel for Category NB1 UE
	Parameter
	Unit
	Value
	Value

	Reference channel
	
	R.NB1.5
	R.NB1.6

	Number of transmitter antennas
	
	1
	2

	Channel bandwidth
	KHz
	180
	180

	Repetition Level
	symbols
	1
	1

	Aggregation level
	CCE
	1 
	1 

	DCI Format
	
	N1
	N1

	Cell ID
	
	0
	0

	Payload (without CRC)
	Bits
	TBD
	TBD



Table 4: Fixed Reference Channel for Category NB1 UE
	Parameter
	Unit
	Value
	Value
	Value
	Value

	Reference channel
	
	R.NB1.7
	R.NB1.8
	R.NB1.9
	R.NB1.10

	Number of transmitter antennas
	
	1
	2
	1
	2

	Channel bandwidth
	KHz
	180
	180
	180
	180

	Repetition Level
	symbols
	2
	2
	4
	4

	Aggregation level
	CCE
	2 
	2 
	2 
	2 

	DCI Format
	
	N1
	N1
	N1
	N1

	Cell ID
	
	0
	0
	0
	0

	Payload (without CRC)
	Bits
	TBD
	TBD
	TBD
	TBD



Table 5: Fixed Reference Channel for Category NB1 UE
	Parameter
	Unit
	Value
	Value
	Value
	Value

	Reference channel
	
	R.NB1.11
	R.NB1.12
	R.NB1.13
	R.NB1.14

	Number of transmitter antennas
	
	1
	2
	1
	2

	Channel bandwidth
	KHz
	180
	180
	180
	180

	Repetition Level
	symbols
	8
	8
	16
	16

	Aggregation level
	CCE
	2 
	2 
	2 
	2 

	DCI Format
	
	N1
	N1
	N1
	N1

	Cell ID
	
	0
	0
	0
	0

	Payload (without CRC)
	Bits
	TBD
	TBD
	TBD
	TBD



Table 6: Fixed Reference Channel for Category NB1 UE
	Parameter
	Unit
	Value
	Value
	Value
	Value

	Reference channel
	
	R.NB1.15
	R.NB1.16
	R.NB1.17
	R.NB1.17

	Number of transmitter antennas
	
	1
	2
	1
	1

	Channel bandwidth
	KHz
	180
	180
	180
	180

	Repetition Level
	symbols
	32
	32
	64
	64

	Aggregation level
	CCE
	2 
	2 
	2 
	2 

	DCI Format
	
	N1
	N1
	N1
	N1

	Cell ID
	
	0
	0
	0
	0

	Payload (without CRC)
	Bits
	TBD
	TBD
	TBD
	TBD



Table 7: Fixed Reference Channel for Category NB1 UE
	Parameter
	Unit
	Value
	Value
	Value
	Value

	Reference channel
	
	R.NB1.18
	R.NB1.19
	R.NB1.20
	R.NB1.21

	Number of transmitter antennas
	
	1
	2
	1
	2

	Channel bandwidth
	KHz
	180
	180
	180
	180

	Repetition Level
	symbols
	128
	128
	256
	256

	Aggregation level
	CCE
	2 
	2 
	2 
	2 

	DCI Format
	
	N1
	N1
	N1
	N1

	Cell ID
	
	0
	0
	0
	0

	Payload (without CRC)
	Bits
	TBD
	TBD
	TBD
	TBD



Table 8: Fixed Reference Channel for Category NB1 UE
	Parameter
	Unit
	Value
	Value
	Value
	Value

	Reference channel
	
	R.NB1.22
	R.NB1.23
	R.NB1.24
	R.NB1.25

	Number of transmitter antennas
	
	1
	2
	1
	1

	Channel bandwidth
	KHz
	180
	180
	180
	180

	Repetition Level
	symbols
	512
	512
	1024
	1024

	Aggregation level
	CCE
	2 
	2 
	2 
	2 

	DCI Format
	
	N1
	N1
	N1
	N1

	Cell ID
	
	0
	0
	0
	0

	Payload (without CRC)
	Bits
	TBD
	TBD
	TBD
	TBD



Table 9: Fixed Reference Channel for Category NB1 UE
	Parameter
	Unit
	Value
	Value

	Reference channel
	
	R.NB1.26
	R.NB1.27

	Number of transmitter antennas
	
	1
	2

	Channel bandwidth
	KHz
	180
	180

	Repetition Level
	symbols
	2048
	2048

	Aggregation level
	CCE
	2 
	2 

	DCI Format
	
	N1
	N1

	Cell ID
	
	0
	0

	Payload (without CRC)
	Bits
	TBD
	TBD



5	Reference Measurement Channels for Receiver charateristics (Category NB1)

Table 10 Fixed Reference Channel for Receiver Requirements
	Parameter
	Unit
	Value

	Channel bandwidth
	KHz
	180

	Allocated resource blocks
	
	1

	Subcarriers per resource block
	
	12

	Allocated subframes per Radio Frame
	
	8 or 9

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	NB-PDSCH repetition number,  
Allowed values: {1, 2, 4, 8, 16, 32, 64, 128, 192, 256, 384, 512, 768, 1024, 1536, 2048}
	
	TBD

	Number of subframes used for 1 codeword, NSF 
Allowed values: {1 to 10}
	
	TBD

	ITBS
Allowed values: {0 to 12}
	
	TBD

	Number of HARQ Processes
	Processes
	1

	Maximum number of HARQ transmissions
	
	1

	Information Bit Payload 
	
	

	  For Sub-Frames 0, 1,2,3,4,6,7,8 and 9(if NB-SSS is not present)
	Bits
	680

	  For Sub-Frame 5 
	Bits
	0

	  For Sub-Frame 9 (if NB-SSS is present)
	Bits
	0

	Number of Code Blocks 
	
	

	  For Sub-Frames 0, 1,2,3,4,6,7,8 and 9(if NB-SSS is not present)
	
	1

	  For Sub-Frame 5 
	
	0

	  For Sub-Frame 9 (if NB-SSS is present)
	
	0

	Binary Channel Bits
	
	

	  For Sub-Frames 0, 1,2,3,4,6,7,8 and 9(if NB-SSS is not present)
	Bits
	2112

	  For Sub-Frame 5 
	Bits
	0

	  For Sub-Frame 9 (if NB-SSS is present)
	Bits
	0

	Max. Throughput averaged over 1 frame
	Mbps
	TBD

	UE Category
	
	NB1



6	Conclusion
This paper has proposed a framework for following RMCs for NB-IoT:
1. Reference Measurement Channels for NPBCH performance requirements (Category NB1)
2. Reference Measurement Channels for NPDSCH performance requirements (Category NB1)
3. Reference Measurement Channels for NPDCCH performance requirements (Category NB1)
4. Reference Measurement Channels for Receiver charateristics (Category NB1)
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