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{Start of changes}
A.2.4
Reference measurement channels for category NB1
Table A.2.4-1 Reference Channels for category NB1
	Parameter
	Value

	Sub-carrier spacing (kHz)
	3.75
	3.75
	15
	15
	15
	15
	15

	Number of tone
	1
	1
	1
	1
	3
	6
	12

	Modulation
	π/2 BPSK
	π/4 QPSK
	π/2 BPSK
	π/4 QPSK
	QPSK
	QPSK
	QPSK

	Number of NPUSCH repetition
	1
	1
	1
	1
	1
	1
	1

	IMCS / ITBS
	0 / 0
	3 / 3
	0 / 0
	3 / 3
	5 / 5
	5 / 5
	5 / 5

	Payload size (bits)
	32
	40
	32
	40
	72
	72
	72

	Allocated resource unit
	2
	1
	2
	1
	1
	1
	1

	Code rate (target)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Code rate (effective)
	0.29
	0.33
	0.29
	0.33
	0.33
	0.33
	0.33

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	0
	0
	0
	0
	0

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1

	Total number of bits per resource unit
	96
	192
	96
	192
	288
	288
	288

	Total symbols per resource unit
	96
	96
	96
	96
	144
	144
	144

	Tx time (ms)
	64
	32
	16
	8
	4
	2
	1

	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:
Parameters related to NPUSCH format 1 scheduling are defined in Table A.2.4-2.

NOTE 3:
NPDCCH is not transmitted in the subframes used for transmission of SI messages. 
NOTE 4:
For 3.75kHz, 1 tone, and π/2 BPSK modulation, NPUSCH format 1 is scheduled from the 11th to 74th subframes every 80ms (starting from the 0th subframe). Information bit payload is available if the uplink subframe is scheduled. The corresponding NPDCCH is scheduled at the 2nd subframe every 80ms.  

NOTE 5:
For 3.75kHz, 1 tone, and π/4 QPSK modulation, NPUSCH format 1 is scheduled from the 11th to 42nd subframes every 80ms (starting from the 0th subframe). Information bit payload is available if the uplink subframe is scheduled. The corresponding NPDCCH is scheduled at the 2nd subframe every 80ms.  

NOTE 6:
For 15kHz, 1 tone, and π/2 BPSK modulation, NPUSCH format 1 is scheduled from the 11th to 26th subframes every 40ms (starting from the 0th subframe). Information bit payload is available if the uplink subframe is scheduled. The corresponding NPDCCH is scheduled at the 2nd subframe every 40ms.  

NOTE 7:
For 15kHz, 1 tone, and π/4 QPSK modulation, NPUSCH format 1 is scheduled from the 11th to 18th subframes, from the 35th to 42nd subframes, and from the 67th to 74th subframes every 80ms (starting from the 0th subframe). Information bit payload is available if the uplink subframe is scheduled. The corresponding NPDCCH are scheduled at the 2nd, 26th, and 58th subframe every 80ms.  

NOTE 8:
For 15kHz, 3 tones, and QPSK modulation, NPUSCH format 1 is scheduled from the 11th to 14th subframes and from the 27th to 30th subframes every 40ms (starting from the 0th subframe). Information bit payload is available if the uplink subframe is scheduled. The corresponding NPDCCH are scheduled at the 2nd and 18th subframes every 40ms.

NOTE 9:
For 15kHz, 6 tones, and QPSK modulation, NPUSCH format 1 is scheduled from the 11th to 12th subframes and from the 27th to 28th subframes every 40ms (starting from the 0th subframe). Information bit payload is available if the uplink subframe is scheduled. The corresponding NPDCCH are scheduled at the 2nd and 18th subframes every 40ms.

NOTE 10:
For 15kHz, 12 tones, and QPSK modulation, NPUSCH format 1 is scheduled at the 11th subframe and at the 27th subframe every 40ms (starting from the 0th subframe). Information bit payload is available if the uplink subframe is scheduled. The corresponding NPDCCH are scheduled at the 2nd and 18th subframes every 40ms.


Table A.2.4-2: NPDCCH configuration for NPUSCH format 1 scheduling 

	Parameter
	Unit
	Value

	DCI format
	
	DCI format N0

	NPDCCH format
	
	1

	Scheduling delay (
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	0

	DCI subframe repetition number
	
	00
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{Unchanged sections omitted}
Table A.3.2-1c: Fixed Reference Channel for Receiver Requirements (HD-FDD) without repetition – for CAT-NB1

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	0.2

	Number of subcarriers
	
	12

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Number of HARQ Processes
	Processes
	1

	Maximum number of HARQ transmissions
	
	1

	Transport block size
	Bits
	88

	Number of Sub-Frames per transport block
	
	1

	Transport block CRC
	Bits
	24

	Binary Channel Bits Per Sub-Frame
	Bits
	320

	LTE CRS port
	
	N/A

	Number of NRS ports
	
	1

	Number of NPDSCH repetitions
	
	0

	UE DL Category
	
	NB1

	Note 1:
NB-IoT in stand-alone mode has been considered here

Note 2:
Reference signal, Synchronization signals and NPBCH 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) 

Note 4:
Parameters related to NPDSCH scheduling are defined in Table A.3.2-1e to Table A.3.2-1g.

Note 5:
NPDCCH and information bit payload are not transmitted in the subframes used for transmission of SI messages.

Note 6:
SS would ensure SI messages transmission over NPDCCH transmission in case of collision. SS would postpone NPDCCH transmission until the next NB-IoT downlink subframe in case NPDCCH transmission occurs in a non NB-IoT downlink subframe, a NB-IoT downlink subframe is a subframe that does not contain NPSS/NSSS/NPBCH/NB-SIB1 transmission. An example of scheduling pattern with SI periodicity of 64 radio frames for receiver requirements without repetition is described in Table A.3.2-1c-1.


Editor’s note: The note 6 in Table A.3.2-1c is modified from TS36.101.
Table A.3.2-1c-1 Example scheduling pattern with SI periodicity of 64 radio frames for Receiver Requirements (HD-FDD) without repetition – for CAT-NB1

	Subframe th from the 0th subframe
	NPDCCH
	NPDSCH
	NPUSCH

	
	18, 42, 66, 98, 122, 146, 171, 194, 218, 242, 266, 291, 314, 338, 362, 386, 411, 434, 458, 482, 506, 531, 554, 578, 602, 626
	+5 from corresponding NPDCCH
	+13 and +14 from corresponding NPDSCH. NPUSCH transmission occupies 2 subframes


Table A.3.2-1d: Fixed Reference Channel for Receiver Requirements (HD-FDD) with repetition – for CAT-NB1

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	0.2

	Number of subcarriers
	
	12

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Number of HARQ Processes
	Processes
	1

	Maximum number of HARQ transmissions
	
	1

	Transport block size
	Bits
	88

	Number of Sub-Frames per transport block
	
	1

	Transport block CRC
	Bits
	24

	Binary Channel Bits Per Sub-Frame
	Bits
	320

	LTE CRS port
	
	N/A

	Number of NRS ports
	
	1

	Number of NPDSCH repetitions
	
	TBD

	UE DL Category
	
	NB1

	Note 1:
NB-IoT in stand-alone mode has been considered here

Note 2:
Reference signal, Synchronization signals and NPBCH 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) 

Note 4:
Parameters related to NPDSCH scheduling are defined in Table A.3.2-1e to Table A.3.2-1g.


Table A.3.2-1e: General configuration for CAT-NB1
	Parameter
	Unit
	Value

	NB-IoT downlink subframe bitmap for anchor carrier (downlinkBitmap)
	
	Not configued

	NB-IoT downlink subframe bitmap for non-anchor carrier (downlinkBitmapNonAnchor)
	
	Not configured

	Downlink gap configuration for anchor carrier (dl-Gap)
	
	Not configured

	Downlink gap configuration for non-anchor carrier
(dl-GapNonAnchor)
	
	Not configured

	Unused REs or RBs(Note 1)
	
	OCNG

	OCNG pattern
	
	NB.OP.1

	Note 1: Only applied to in-band operation mode.


Table A.3.2-1f: NPDCCH configuration for NPDSCH scheduling

	Parameter
	Unit
	Value

	DCI format
	
	DCI format N1

	NPDCCH format
	
	1

	Scheduling delay (
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	0

	DCI subframe repetition number
	
	00
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Table A.3.2-1g: NPUSCH format 2 configurations for NPDSCH scheduling

	Parameter
	Unit
	Value

	Scheduling delay (
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	1

	ACK/NACK resource field
	
	0


{End of changes}
