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16
UE Procedures related to narrowband IoT

16.1
Synchronization procedures
16.1.1
Cell search

Cell search is the procedure by which a UE acquires time and frequency synchronization with a cell and detects the narrowband physical layer Cell ID. 
If the higher layer parameter operationModeInfo indicates ‘00’ for a cell, the UE may assume that the narrowband physical layer cell ID is same as the physical layer cell ID for the cell and may decide raster offset and CRS sequence information from the higher layer parameter eutra-CRS-SequenceInfo according to Table 16.1.1-1, where raster offset is defined as frequency offset of the NB-IoT carrier centre frequency from the nearest channel raster [6] and CRS sequence information is defined as 
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 represents physical resource block number to which NB-IoT anchor carrier is assigned.
Table 16.1.1-1: CRS sequence information and raster offset for operationModeInfo = ‘00’
	eutra-CRS-

SequenceInfo
	CRS sequence information for odd number of 
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	Raster offset
	eutra-CRS-

SequenceInfo
	CRS sequence information for even number of 
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	Raster offset

	0
	-35
	+7.5 kHz
	14
	-46
	+2.5 kHz

	1
	-30
	
	15
	-41
	

	2
	-25
	
	16
	-36
	

	3
	-20
	
	17
	-31
	

	4
	-15
	
	18
	-26
	

	5
	-10
	
	19
	-21
	

	6
	-5
	
	20
	-16
	

	7
	5
	-7.5 kHz
	21
	-11
	

	8
	10
	
	22
	-6
	

	9
	15
	
	23
	5
	-2.5 kHz

	10
	20
	
	24
	10
	

	11
	25
	
	25
	15
	

	12
	30
	
	26
	20
	

	13
	35
	
	27
	25
	

	
	
	
	28
	30
	

	
	
	
	29
	35
	

	
	
	
	30
	40
	

	
	
	
	31
	45
	


The following signals are transmitted in the downlink to facilitate cell search for Narrowband IoT: the narrowband primary and narrowband secondary synchronization signals. 
<Unchanged part omitted>

16.5.1.1
Resource allocation

The resource allocation information in uplink DCI format N0 for NPUSCH transmission indicates to a scheduled UE
· a set of contiguously allocated subcarriers (
[image: image5.wmf]sc

n

) of a resource unit determined by the Subcarrier indication field in the corresponding DCI, 

· a number of resource units (
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) determined by the resource assignment field in the corresponding DCI according to Table 16.5.1.1-2,
· a repetition number (
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) determined by the repetition number field in the corresponding DCI according to Table 16.5.1.1-3.
For NPUSCH transmission with subcarrier spacing
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 is the subcarrier indication field in the DCI. 
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is reserved.
For NPUSCH transmission with subcarrier spacing
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, the subcarrier indication field (
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) in the DCI determines the set of contiguously allocated subcarriers (
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) according to Table 16.5.1.1-1.

Table 16.5.1.1-1: Allocated subcarriers for NPUSCH with 
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	Subcarrier indication field (
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)
	Set of Allocated subcarriers (
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	19-63
	Reserved


Table 16.5.1.1-2: Number of resource units (
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) for NPUSCH.
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	0
	1

	1
	2

	2
	3

	3
	4

	4
	5

	5
	6

	6
	8

	7
	10


Table 16.5.1.1-3: Number of repetitions (
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) for NPUSCH.
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	0
	1

	1
	2

	2
	4

	3
	8

	4
	16

	5
	32

	6
	64

	7
	128


16.5.1.2
Modulation order, redundancy version and transport block size determination
To determine the modulation order, redundancy version and transport block size for the NPUSCH, the UE shall first

-
read the “modulation and coding scheme” field ([image: image28.wmf]MCS

I

) in the DCI, and

-
read the “redundancy version” field (
[image: image29.wmf]DCI

rv

) in the DCI, and

-
read the "resource assignment" field (
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) in the DCI, and 

-
compute the total number of allocated subcarriers (
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), number of resource units (
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), and repetition number (
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) according to subclause 16.5.1.1.

The UE shall use modulation order, 
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and Table 16.5.1.2-1 to determine the modulation order to use for NPUSCH if 
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Table 16.5.1.2-1: Modulation and TBS index table for NPUSCH with 
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	MCS Index
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	Modulation Order
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	TBS Index
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	0
	1
	0

	1
	1
	2

	2
	2
	1

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	2
	10


NPUSCH is transmitted in N consecutive NB-IoT UL slots, ni , i=0,1,…,N-1. The redundancy version 
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 is determined by, 
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 otherwise. Portion of NPUSCH codeword with 
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 as defined in clause 6.3.2 in [4] mapped to slot 
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 resource unit(s) is transmitted in NB-IoT UL slots ni
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The UE shall use (
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) and Table 16.5.1.2-2 to determine the TBS to use for the NPUSCH. 
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is given in Table 16.5.1.2.1-1 if 
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Table 16.5.1.2-2: Transport block size (TBS) table for NPUSCH.
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	0
	1
	2
	3
	4
	5
	6
	7

	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
	872

	6
	88
	176
	256
	392
	504
	600
	808
	1000

	7
	104
	224
	328
	472
	584
	712
	1000
	

	8
	120
	256
	392
	536
	680
	808
	
	

	9
	136
	296
	456
	616
	776
	936
	
	

	10
	144
	328
	504
	680
	872
	1000
	
	

	11
	176
	376
	584
	776
	1000
	
	
	

	12
	208
	440
	680
	1000
	
	
	
	


The NDI as signalled on NPDCCH, and the RV and TBS, as determined above, shall be delivered to higher layers.
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