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1 Introduction
Following NB-MIB related agreements were captured in “Session Notes RAN1_84 - 7.2.1 v006”. This document addresses the NB-MIB’s bitwidth issue.
	Agreement:

For NB-IoT DL carrier frequency determination in in-band operation mode
· Before RRC connection, the UE only expects NB-PSS/SSS in PRBs which satisfy the following:

· The maximum offset from the LTE channel raster to the center frequency of an NB-IoT carrier which transmits NB-PSS/SSS is no more than 7.5 kHz

· NB-PSS/SSS of an NB-IoT carrier is aligned to a PRB indexed by nRB in in-band operation mode

· The set of nRB  consists of LTE PRB indices in the following Table (starting from 0)  on the next slide
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Agreement:

· The 4 most significant bits of NB-IoT SFN are indicated in NB-MIB.
· 4 bits are used to indicate NB-SIB1 scheduling information in NB-MIB.

· The number of NB-RS ports (1 or 2) is indicated by NB-PBCH CRC masking (all 0’s for 1 port, and all 1’s for 2 ports, as in the current spec for LTE CRS)

· For rate matching purpose for NB-PBCH,  the number of NB-RS ports is based on 2 

· The number of CRS ports is indicated by NB-MIB.
· Raster offset is indicated in NB-MIB
· The differentiation of FDD vs. TDD is NOT indicated in Rel-13

· Note: it is assumed that there is at least one reserved bit in NB-MIB

Working assumption: 
· The deployment mode is indicated by NB-MIB

· Note: it doesn’t imply that it has to be a separate information field

· PRB index, system bandwidth, and a same-PCI indicator (to indicate whether or not LTE PCI and NB-IoT PCI are the same) are indicated in NB-MIB, while the LTE PCI is indicated in NB-SIB1 

· Note that this working assumption is related to the working assumption regarding the potential usage of LTE CRS for demodulation
Discuss further offline on the bitwidth offline, revisit later this week – Huiying (ZTE)


2 Discussion
Based on the Working Assumption, three operation modes (In-band, Guard-band and Standalone) should be indicated in NB-MIB.

For in-band operation mode, the PRB index and system bandwidth should be indicated as listed in the chairman’s note.
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The raster offset is no more than 7.5 kHz. The potential values of raster offset would be -2.5 kHz, +2.5 kHz, -7.5 kHz, +7.5 kHz.

To indicate the following information in NB-MIB:

	Deployment mode

	Raster offset

	PRB index

	System bandwidth

	The number of CRS ports

	Same-PCI indicator


There may be several potential bitwidth options.

Option 1: Total bitwidth to indicate above information (deployment mode, Raster offset, PRB index, system bandwidth, the number of CRS port and same-PCI indicator) is 8bits.
	Deployment mode
	6 bits

	Raster offset
	

	PRB index
	

	System bandwidth
	

	The number of CRS ports
	1 bits, for in-band and guard band

	Same-PCI indicator
	1 bits, for in-band and guard band

	Total bitwidth
	8 bits


Table 1-1 Details of “LTE system bandwidth, PRB index, 
Raster offset, and Deployment mode” field

	Value
	Deployment mode
	LTE system bandwidth
	PRB index
	Raster offset

	0
	in-band
	3MHz
	2
	+7.5kHz

	1
	in-band
	3MHz
	12
	-7.5kHz

	2
	in-band
	5MHz
	2
	+7.5kHz

	3
	in-band
	5MHz
	7
	+7.5kHz

	4
	in-band
	5MHz
	17
	-7.5kHz

	5
	in-band
	5MHz
	22
	-7.5kHz

	6
	in-band
	15MHz
	2
	+7.5kHz

	7
	in-band
	15MHz
	7
	+7.5kHz

	8
	in-band
	15MHz
	12
	+7.5kHz

	9
	in-band
	15MHz
	17
	+7.5kHz

	10
	in-band
	15MHz
	22
	+7.5kHz

	11
	in-band
	15MHz
	27
	+7.5kHz

	12
	in-band
	15MHz
	32
	+7.5kHz

	13
	in-band
	15MHz
	42
	-7.5kHz

	14
	in-band
	15MHz
	47
	-7.5kHz

	15
	in-band
	15MHz
	52
	-7.5kHz

	16
	in-band
	15MHz
	57
	-7.5kHz

	17
	in-band
	15MHz
	62
	-7.5kHz

	18
	in-band
	15MHz
	67
	-7.5kHz

	19
	in-band
	15MHz
	72
	-7.5kHz

	20
	in-band
	10MHz
	4
	-2.5kHz

	21
	in-band
	10MHz
	9
	-2.5kHz

	22
	in-band
	10MHz
	14
	-2.5kHz

	23
	in-band
	10MHz
	19
	-2.5kHz

	24
	in-band
	10MHz
	30
	+2.5kHz

	25
	in-band
	10MHz
	35
	+2.5kHz

	26
	in-band
	10MHz
	40
	+2.5kHz

	27
	in-band
	10MHz
	45
	+2.5kHz

	28
	in-band
	20MHz
	4
	-2.5kHz

	29
	in-band
	20MHz
	9
	-2.5kHz

	30
	in-band
	20MHz
	14
	-2.5kHz

	31
	in-band
	20MHz
	19
	-2.5kHz

	32
	in-band
	20MHz
	24
	-2.5kHz

	33
	in-band
	20MHz
	29
	-2.5kHz

	34
	in-band
	20MHz
	34
	-2.5kHz

	35
	in-band
	20MHz
	39
	-2.5kHz

	36
	in-band
	20MHz
	44
	-2.5kHz

	37
	in-band
	20MHz
	55
	+2.5kHz

	38
	in-band
	20MHz
	60
	+2.5kHz

	39
	in-band
	20MHz
	65
	+2.5kHz

	40
	in-band
	20MHz
	70
	+2.5kHz

	41
	in-band
	20MHz
	75
	+2.5kHz

	42
	in-band
	20MHz
	80
	+2.5kHz

	43
	in-band
	20MHz
	85
	+2.5kHz

	44
	in-band
	20MHz
	90
	+2.5kHz

	45
	in-band
	20MHz
	95
	+2.5kHz

	46~63
	For guard band and stand alone


For 46~63 values, the following options are considered:
	Value
	Deployment mode
	LTE system bandwidth
	carrier location(1)
(k Hz)
	Raster offset

	46
	guard band
	5MHz
	+2392.5
	+7.5kHz

	47
	guard band
	5MHz
	-2392.5
	-7.5kHz

	48
	guard band
	10MHz
	+4597.5
	+2.5kHz

	49
	guard band
	10MHz
	-4597.5
	-2.5kHz

	50
	guard band
	10MHz
	+4807.5
	-7.5kHz

	51
	guard band
	10MHz
	-4807.5
	+7.5kHz

	52
	guard band
	15 MHz
	+6892.5
	+7.5kHz

	53
	guard band
	15 MHz
	-6892.5
	-7.5kHz

	54
	guard band
	15 MHz
	+7102.5
	-2.5kHz

	55
	guard band
	15 MHz
	-7102.5
	+2.5kHz

	56
	guard band
	20MHz
	+9097.5
	+2.5 kHz

	57
	guard band
	20MHz
	-9097.5
	-2.5 kHz

	58
	guard band
	20MHz
	+9307.5
	-7.5 kHz

	59
	guard band
	20MHz
	-9097.5
	+7.5 kHz

	60
	guard band
	20MHz
	+9502.5
	-2.5 kHz

	61
	guard band
	20MHz
	-9097.5
	+2.5 kHz

	62
	stand alone
	-
	-
	-

	63
	Reserved


(1) For guard band, NB-IoT carrier location is instead of PRB index.
Or,
	46
	guard band
	-
	-
	+7.5kHz

	47
	guard band
	-
	-
	-7.5kHz

	48
	guard band
	-
	-
	+2.5kHz

	49
	guard band
	-
	-
	-2.5kHz

	50
	stand alone
	-
	-
	-

	51~63
	Reserved


Option 2: Total bitwidth to indicate above information (deployment mode, Raster offset, PRB index, system bandwidth, the number of CRS port and same-PCI indicator) is 9bits.
	Deployment mode（standalone or non-standalone）
	1 bits

	Deployment mode（in band or guard band）
	6 bits, for in-band and guard band

	LTE System bandwidth
	

	PRB index
	

	Raster offset
	

	The number of CRS ports
	1 bits, for in-band and guard band

	Same-PCI indicator
	1 bits, for in-band and guard band

	Total bitwidth
	9  bits


Table 2-1 Details of “LTE system bandwidth, PRB index, 
Raster offset, and Deployment mode” field

	Value
	Deployment mode
	LTE system bandwidth
	PRB index
	Raster offset

	0
	in-band
	3MHz
	2
	+7.5kHz

	1
	in-band
	3MHz
	12
	-7.5kHz

	2
	in-band
	5MHz
	2
	+7.5kHz

	3
	in-band
	5MHz
	7
	+7.5kHz

	4
	in-band
	5MHz
	17
	-7.5kHz

	5
	in-band
	5MHz
	22
	-7.5kHz

	6
	in-band
	15MHz
	2
	+7.5kHz

	7
	in-band
	15MHz
	7
	+7.5kHz

	8
	in-band
	15MHz
	12
	+7.5kHz

	9
	in-band
	15MHz
	17
	+7.5kHz

	10
	in-band
	15MHz
	22
	+7.5kHz

	11
	in-band
	15MHz
	27
	+7.5kHz

	12
	in-band
	15MHz
	32
	+7.5kHz

	13
	in-band
	15MHz
	42
	-7.5kHz

	14
	in-band
	15MHz
	47
	-7.5kHz

	15
	in-band
	15MHz
	52
	-7.5kHz

	16
	in-band
	15MHz
	57
	-7.5kHz

	17
	in-band
	15MHz
	62
	-7.5kHz

	18
	in-band
	15MHz
	67
	-7.5kHz

	19
	in-band
	15MHz
	72
	-7.5kHz

	20
	in-band
	10MHz
	4
	-2.5kHz

	21
	in-band
	10MHz
	9
	-2.5kHz

	22
	in-band
	10MHz
	14
	-2.5kHz

	23
	in-band
	10MHz
	19
	-2.5kHz

	24
	in-band
	10MHz
	30
	+2.5kHz

	25
	in-band
	10MHz
	35
	+2.5kHz

	26
	in-band
	10MHz
	40
	+2.5kHz

	27
	in-band
	10MHz
	45
	+2.5kHz

	28
	in-band
	20MHz
	4
	-2.5kHz

	29
	in-band
	20MHz
	9
	-2.5kHz

	30
	in-band
	20MHz
	14
	-2.5kHz

	31
	in-band
	20MHz
	19
	-2.5kHz

	32
	in-band
	20MHz
	24
	-2.5kHz

	33
	in-band
	20MHz
	29
	-2.5kHz

	34
	in-band
	20MHz
	34
	-2.5kHz

	35
	in-band
	20MHz
	39
	-2.5kHz

	36
	in-band
	20MHz
	44
	-2.5kHz

	37
	in-band
	20MHz
	55
	+2.5kHz

	38
	in-band
	20MHz
	60
	+2.5kHz

	39
	in-band
	20MHz
	65
	+2.5kHz

	40
	in-band
	20MHz
	70
	+2.5kHz

	41
	in-band
	20MHz
	75
	+2.5kHz

	42
	in-band
	20MHz
	80
	+2.5kHz

	43
	in-band
	20MHz
	85
	+2.5kHz

	44
	in-band
	20MHz
	90
	+2.5kHz

	45
	in-band
	20MHz
	95
	+2.5kHz

	46~63
	For guard band, refer to option 1.


Option 3: Total bitwidth to indicate above information (deployment mode, Raster offset, PRB index, system bandwidth, the number of CRS port and same-PCI indicator) is 10bits.
	Deployment mode
	2 bits

	LTE System bandwidth
	6 bits

	PRB index
	

	Raster offset
	

	The number of CRS ports
	1 bits, 4-ports or same as NB-RS.

	Same-PCI indicator
	1 bits

	Total bitwidth
	10 bits


Table 3-1 Details of “LTE system bandwidth, PRB index and Raster offset” field for in-band
	Value
	LTE system bandwidth
	PRB index
	Raster offset

	0
	3MHz
	2
	+7.5kHz

	1
	3MHz
	12
	-7.5kHz

	2
	5MHz
	2
	+7.5kHz

	3
	5MHz
	7
	+7.5kHz

	4
	5MHz
	17
	-7.5kHz

	5
	5MHz
	22
	-7.5kHz

	6
	15MHz
	2
	+7.5kHz

	7
	15MHz
	7
	+7.5kHz

	8
	15MHz
	12
	+7.5kHz

	9
	15MHz
	17
	+7.5kHz

	10
	15MHz
	22
	+7.5kHz

	11
	15MHz
	27
	+7.5kHz

	12
	15MHz
	32
	+7.5kHz

	13
	15MHz
	42
	-7.5kHz

	14
	15MHz
	47
	-7.5kHz

	15
	15MHz
	52
	-7.5kHz

	16
	15MHz
	57
	-7.5kHz

	17
	15MHz
	62
	-7.5kHz

	18
	15MHz
	67
	-7.5kHz

	19
	15MHz
	72
	-7.5kHz

	20
	10MHz
	4
	-2.5kHz

	21
	10MHz
	9
	-2.5kHz

	22
	10MHz
	14
	-2.5kHz

	23
	10MHz
	19
	-2.5kHz

	24
	10MHz
	30
	+2.5kHz

	25
	10MHz
	35
	+2.5kHz

	26
	10MHz
	40
	+2.5kHz

	27
	10MHz
	45
	+2.5kHz

	28
	20MHz
	4
	-2.5kHz

	29
	20MHz
	9
	-2.5kHz

	30
	20MHz
	14
	-2.5kHz

	31
	20MHz
	19
	-2.5kHz

	32
	20MHz
	24
	-2.5kHz

	33
	20MHz
	29
	-2.5kHz

	34
	20MHz
	34
	-2.5kHz

	35
	20MHz
	39
	-2.5kHz

	36
	20MHz
	44
	-2.5kHz

	37
	20MHz
	55
	+2.5kHz

	38
	20MHz
	60
	+2.5kHz

	39
	20MHz
	65
	+2.5kHz

	40
	20MHz
	70
	+2.5kHz

	41
	20MHz
	75
	+2.5kHz

	42
	20MHz
	80
	+2.5kHz

	43
	20MHz
	85
	+2.5kHz

	44
	20MHz
	90
	+2.5kHz

	45
	20MHz
	95
	+2.5kHz

	46~63
	Reserved


Table 3-2 Details of “LTE system bandwidth, PRB index, and Raster offset” field for guard-band
	Value
	LTE system bandwidth
	Carrier location (k Hz)
	Raster offset

	0
	5MHz
	+2392.5
	+7.5kHz

	1
	5MHz
	-2392.5
	-7.5kHz

	2
	10MHz
	+4597.5
	+2.5kHz

	3
	10MHz
	-4597.5
	-2.5kHz

	4
	10MHz
	+4807.5
	-7.5kHz

	5
	10MHz
	-4807.5
	+7.5kHz

	6
	15 MHz
	+6892.5
	+7.5kHz

	7
	15 MHz
	-6892.5
	-7.5kHz

	8
	15 MHz
	+7102.5
	-2.5kHz

	9
	15 MHz
	-7102.5
	+2.5kHz

	10
	20MHz
	+9097.5
	+2.5 kHz

	11
	20MHz
	-9097.5
	-2.5 kHz

	12
	20MHz
	+9307.5
	-7.5 kHz

	13
	20MHz
	-9097.5
	+7.5 kHz

	14
	20MHz
	+9502.5
	-2.5 kHz

	15
	20MHz
	-9097.5
	+2.5 kHz

	16~63
	Reserved


Option 4: Total bitwidth to indicate above information (deployment mode, Raster offset, PRB index, system bandwidth, the number of CRS port and same-PCI indicator) is 9bits.
	Deployment mode
	2 bits

	Same-PCI indicator for in-band
	

	LTE System bandwidth
	6 bits

	PRB index
	

	Raster offset
	

	Same-PCI indicator for guard band
	

	The number of CRS ports
	1 bits, 4-ports or same as NB-RS.

	Total bitwidth
	9 bits


Table 3-1 Details of “Same-PCI indicator and “Deployment mode” field
	Value
	Deployment mode
	Same-PCI indicator for in-band

	0
	stand alone
	-

	1
	guard band
	-

	2
	in-band
	Same

	3
	in-band
	Not same


Table 3-2 Details of “LTE system bandwidth, PRB index and Raster offset” field for in-band
	Value
	LTE system bandwidth
	PRB index
	Raster offset

	0
	3MHz
	2
	+7.5kHz

	1
	3MHz
	12
	-7.5kHz

	2
	5MHz
	2
	+7.5kHz

	3
	5MHz
	7
	+7.5kHz

	4
	5MHz
	17
	-7.5kHz

	5
	5MHz
	22
	-7.5kHz

	6
	15MHz
	2
	+7.5kHz

	7
	15MHz
	7
	+7.5kHz

	8
	15MHz
	12
	+7.5kHz

	9
	15MHz
	17
	+7.5kHz

	10
	15MHz
	22
	+7.5kHz

	11
	15MHz
	27
	+7.5kHz

	12
	15MHz
	32
	+7.5kHz

	13
	15MHz
	42
	-7.5kHz

	14
	15MHz
	47
	-7.5kHz

	15
	15MHz
	52
	-7.5kHz

	16
	15MHz
	57
	-7.5kHz

	17
	15MHz
	62
	-7.5kHz

	18
	15MHz
	67
	-7.5kHz

	19
	15MHz
	72
	-7.5kHz

	20
	10MHz
	4
	-2.5kHz

	21
	10MHz
	9
	-2.5kHz

	22
	10MHz
	14
	-2.5kHz

	23
	10MHz
	19
	-2.5kHz

	24
	10MHz
	30
	+2.5kHz

	25
	10MHz
	35
	+2.5kHz

	26
	10MHz
	40
	+2.5kHz

	27
	10MHz
	45
	+2.5kHz

	28
	20MHz
	4
	-2.5kHz

	29
	20MHz
	9
	-2.5kHz

	30
	20MHz
	14
	-2.5kHz

	31
	20MHz
	19
	-2.5kHz

	32
	20MHz
	24
	-2.5kHz

	33
	20MHz
	29
	-2.5kHz

	34
	20MHz
	34
	-2.5kHz

	35
	20MHz
	39
	-2.5kHz

	36
	20MHz
	44
	-2.5kHz

	37
	20MHz
	55
	+2.5kHz

	38
	20MHz
	60
	+2.5kHz

	39
	20MHz
	65
	+2.5kHz

	40
	20MHz
	70
	+2.5kHz

	41
	20MHz
	75
	+2.5kHz

	42
	20MHz
	80
	+2.5kHz

	43
	20MHz
	85
	+2.5kHz

	44
	20MHz
	90
	+2.5kHz

	45
	20MHz
	95
	+2.5kHz

	46~63
	Reserved


Table 3-3 Details of “LTE system bandwidth, PRB index, Raster offset and Same-PCI indicator” field for guard-band
	Value
	LTE system bandwidth
	NB-IoT carrier location
	Raster offset
	Same-PCI indicator

	0
	5MHz
	+2392.5
	+7.5kHz
	Same

	1
	5MHz
	-2392.5
	-7.5kHz
	Same

	2
	10MHz
	+4597.5
	+2.5kHz
	Same

	3
	10MHz
	-4597.5
	-2.5kHz
	Same

	4
	10MHz
	+4807.5
	-7.5kHz
	Same

	5
	10MHz
	-4807.5
	+7.5kHz
	Same

	6
	15 MHz
	+6892.5
	+7.5kHz
	Same

	7
	15 MHz
	-6892.5
	-7.5kHz
	Same

	8
	15 MHz
	+7102.5
	-2.5kHz
	Same

	9
	15 MHz
	-7102.5
	+2.5kHz
	Same

	10
	20MHz
	+9097.5
	+2.5 kHz
	Same

	11
	20MHz
	-9097.5
	-2.5 kHz
	Same

	12
	20MHz
	+9307.5
	-7.5 kHz
	Same

	13
	20MHz
	-9097.5
	+7.5 kHz
	Same

	14
	20MHz
	+9502.5
	-2.5 kHz
	Same

	15
	20MHz
	-9097.5
	+2.5 kHz
	Same

	16
	5MHz
	+2392.5
	+7.5kHz
	Not same

	17
	5MHz
	-2392.5
	-7.5kHz
	Not same

	18
	10MHz
	+4597.5
	+2.5kHz
	Not same

	19
	10MHz
	-4597.5
	-2.5kHz
	Not same

	20
	10MHz
	+4807.5
	-7.5kHz
	Not same

	21
	10MHz
	-4807.5
	+7.5kHz
	Not same

	22
	15 MHz
	+6892.5
	+7.5kHz
	Not same

	23
	15 MHz
	-6892.5
	-7.5kHz
	Not same

	24
	15 MHz
	+7102.5
	-2.5kHz
	Not same

	25
	15 MHz
	-7102.5
	+2.5kHz
	Not same

	26
	20MHz
	+9097.5
	+2.5 kHz
	Not same

	27
	20MHz
	-9097.5
	-2.5 kHz
	Not same

	28
	20MHz
	+9307.5
	-7.5 kHz
	Not same

	29
	20MHz
	-9097.5
	+7.5 kHz
	Not same

	30
	20MHz
	+9502.5
	-2.5 kHz
	Not same

	31
	20MHz
	-9097.5
	+2.5 kHz
	Not same

	32~63
	Reserved


3 Proposal
To reduce the overhead, it is preferred to jointly code information of deployment mode, raster offset, PRB index and system bandwidth. We propose:

Proposal: 8 bits are required to indicate deployment mode, Raster offset, PRB index, system bandwidth, the number of CRS port and same-PCI indicator in NB-MIB.
	Deployment mode
	6 bits

	Raster offset
	

	PRB index
	

	System bandwidth
	

	The number of CRS ports
	1 bits, for in-band and guard band

	Same-PCI indicator
	1 bits, for in-band and guard band

	Total bitwidth
	8 bits
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