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Introduction
This document discusses NB-MIB contents and proposes joint encoding among deployment, same PCI indicator, frequency offset information, number of LTE CRS port, and PBR position. These can be expressed by 7 bits in NB-MIB.
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In RAN1#84, following were agreed related to NB-MIB.
	Agreement:
· 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.
· The deployment mode is indicated by NB-MIB
· Note: it doesn’t imply that it has to be a separate information field

Agreement:
· Raster offset is indicated in NB-MIB

Working assumption:
· Information to obtain CRS sequence (only needed if same-PCI indicator is set to true), and a same-PCI indicator (to indicate whether or not LTE PCI and NB-IoT PCI are the same) are indicated in NB-MIB 
· Note that this working assumption is related to the working assumption regarding the potential usage of LTE CRS for demodulation
· FFS whether same-PCI indicator and PRB index are always present, or only in in-band case

Agreement: 
· NB-MIB indicates the TBS of NB-SIB1, where the number of  different TB sizes for NB-SIB1 transmission is 4.

Agreements:
· When the same-PCI indicator is set to true
· 
The UE may assume that cell ID is identical for NB-IoT and LTE, 
· The UE may assume that the number of antenna ports is the same for LTE CRS as for NB-RS
· The UE may assume that the channel can be inferred from both NB-RS and LTE CRS
· LTE CRS port 0 is associated with NB-RS port 0 and LTE CRS port 1 is associated with NB-RS port 1
· The UE may assume LTE CRS are available in the NB-IoT PRB in all subframes where NB-RS are available
· When the same-PCI indicator is set to false
· The UE shall make no assumption on the LTE CRS except for the RE locations for rate matching
· FFS
· LTE CRS power offset to NB-RS is signaled to UE




Based on the discussion, WF [1] was proposed. It propose "frequency offset information", "number of LTE CRS port", and "CRS demodulation related information" are indicated depending on the value of "deployment and same PCI indicator" value. 
Table 1. NB-MIB information depending on "deployment and same PCI indicator" value.
	Bit index
	Deployment and same PCI indicator
	Frequency offset information (2.5 kHz or 7.5kHz offset)
1 bits

	Number of LTE CRS port
(None, 1,2,4)
2 bits
	CRS demodulation related information (2.5 kHz case = one within 4, 9, 14, 19, 24, 29, 34, 39, 44, 55, 60, 65, 70, 75, 80, 85, 90, 95) (7.5 kHz case = one within 2, 7, 12, 17, 22, 27, 32, 42, 47, 52, 57, 62, 67, 72)
5 bits

	00
	Standalone
	Not indicated
	Not indicated
	Not indicated

	01
	Guard band
	Indicated
	Not indicated
	Not indicated

	10
	Inband
Same PCI indicator = False
	Indicated
	Indicated
	Not indicated

	11
	Inband
Same PCI indicator = True
	Indicated
	Indicated
	Indicated



The proposal in [1] can minimize the overhead in case of standalone (2 bits) and guard band (3 bits). On the other hand, the overhead of inband is large like 11 bits. It is not so obvious what is the use case of these un-used bits for standalone and guard band. Other approach would be to minimize the overhead in case of inband like following. Then all bits can be indicated within 7 bits combinations.
Table 2. NB-MIB information joint encoding method
	Bit index
	Deployment 
	Same PCI indicator 
	Frequency offset information
	Number of LTE CRS port

	PBR position

	0
	Standalone
	-
	-
	-
	-

	1
	Guard band
	-
	2.5 kHz offset
	-
	-

	2
	Guard band 
	-
	7.5 kHz offset
	-
	-

	3
	Inband
	False
	2.5 kHz offset
	1
	-

	4
	Inband
	False
	2.5 kHz offset
	2
	-

	5
	Inband
	False
	2.5 kHz offset
	4
	-

	6
	Inband
	False
	7.5 kHz offset
	1
	-

	7
	Inband
	False
	7.5 kHz offset
	2
	-

	8
	Inband
	False
	7.5 kHz offset
	4
	-

	9
	Inband
	True
	2.5 kHz offset
	1
	4

	10
	Inband
	True
	2.5 kHz offset
	1
	9

	11
	Inband
	True
	2.5 kHz offset
	1
	14

	12
	Inband
	True
	2.5 kHz offset
	1
	19

	13
	Inband
	True
	2.5 kHz offset
	1
	24

	14
	Inband
	True
	2.5 kHz offset
	1
	29

	15
	Inband
	True
	2.5 kHz offset
	1
	34

	16
	Inband
	True
	2.5 kHz offset
	1
	39

	17
	Inband
	True
	2.5 kHz offset
	1
	44

	18
	Inband
	True
	2.5 kHz offset
	1
	55

	19
	Inband
	True
	2.5 kHz offset
	1
	60

	20
	Inband
	True
	2.5 kHz offset
	1
	65

	21
	Inband
	True
	2.5 kHz offset
	1
	70

	22
	Inband
	True
	2.5 kHz offset
	1
	75

	23
	Inband
	True
	2.5 kHz offset
	1
	80

	24
	Inband
	True
	2.5 kHz offset
	1
	85

	25
	Inband
	True
	2.5 kHz offset
	1
	90

	26
	Inband
	True
	2.5 kHz offset
	1
	95

	27
	Inband
	True
	2.5 kHz offset
	2
	4

	28
	Inband
	True
	2.5 kHz offset
	2
	9

	29
	Inband
	True
	2.5 kHz offset
	2
	14

	30
	Inband
	True
	2.5 kHz offset
	2
	19

	31
	Inband
	True
	2.5 kHz offset
	2
	24

	32
	Inband
	True
	2.5 kHz offset
	2
	29

	33
	Inband
	True
	2.5 kHz offset
	2
	34

	34
	Inband
	True
	2.5 kHz offset
	2
	39

	35
	Inband
	True
	2.5 kHz offset
	2
	44

	36
	Inband
	True
	2.5 kHz offset
	2
	55

	37
	Inband
	True
	2.5 kHz offset
	2
	60

	38
	Inband
	True
	2.5 kHz offset
	2
	65

	39
	Inband
	True
	2.5 kHz offset
	2
	70

	40
	Inband
	True
	2.5 kHz offset
	2
	75

	41
	Inband
	True
	2.5 kHz offset
	2
	80

	42
	Inband
	True
	2.5 kHz offset
	2
	85

	43
	Inband
	True
	2.5 kHz offset
	2
	90

	44
	Inband
	True
	2.5 kHz offset
	2
	95

	45
	Inband
	True
	2.5 kHz offset
	4
	4

	46
	Inband
	True
	2.5 kHz offset
	4
	9

	47
	Inband
	True
	2.5 kHz offset
	4
	14

	48
	Inband
	True
	2.5 kHz offset
	4
	19

	49
	Inband
	True
	2.5 kHz offset
	4
	24

	50
	Inband
	True
	2.5 kHz offset
	4
	29

	51
	Inband
	True
	2.5 kHz offset
	4
	34

	52
	Inband
	True
	2.5 kHz offset
	4
	39

	53
	Inband
	True
	2.5 kHz offset
	4
	44

	54
	Inband
	True
	2.5 kHz offset
	4
	55

	55
	Inband
	True
	2.5 kHz offset
	4
	60

	56
	Inband
	True
	2.5 kHz offset
	4
	65

	57
	Inband
	True
	2.5 kHz offset
	4
	70

	58
	Inband
	True
	2.5 kHz offset
	4
	75

	59
	Inband
	True
	2.5 kHz offset
	4
	80

	60
	Inband
	True
	2.5 kHz offset
	4
	85

	61
	Inband
	True
	2.5 kHz offset
	4
	90

	62
	Inband
	True
	2.5 kHz offset
	4
	95

	63
	Inband
	True
	7.5 kHz offset
	1
	2

	64
	Inband
	True
	7.5 kHz offset
	1
	7

	65
	Inband
	True
	7.5 kHz offset
	1
	12

	66
	Inband
	True
	7.5 kHz offset
	1
	17

	67
	Inband
	True
	7.5 kHz offset
	1
	22

	68
	Inband
	True
	7.5 kHz offset
	1
	27

	69
	Inband
	True
	7.5 kHz offset
	1
	32

	70
	Inband
	True
	7.5 kHz offset
	1
	42

	71
	Inband
	True
	7.5 kHz offset
	1
	47

	72
	Inband
	True
	7.5 kHz offset
	1
	52

	73
	Inband
	True
	7.5 kHz offset
	1
	57

	74
	Inband
	True
	7.5 kHz offset
	1
	62

	75
	Inband
	True
	7.5 kHz offset
	1
	67

	76
	Inband
	True
	7.5 kHz offset
	1
	72

	77
	Inband
	True
	7.5 kHz offset
	2
	2

	78
	Inband
	True
	7.5 kHz offset
	2
	7

	79
	Inband
	True
	7.5 kHz offset
	2
	12

	80
	Inband
	True
	7.5 kHz offset
	2
	17

	81
	Inband
	True
	7.5 kHz offset
	2
	22

	82
	Inband
	True
	7.5 kHz offset
	2
	27

	83
	Inband
	True
	7.5 kHz offset
	2
	32

	84
	Inband
	True
	7.5 kHz offset
	2
	42

	85
	Inband
	True
	7.5 kHz offset
	2
	47

	86
	Inband
	True
	7.5 kHz offset
	2
	52

	87
	Inband
	True
	7.5 kHz offset
	2
	57

	88
	Inband
	True
	7.5 kHz offset
	2
	62

	89
	Inband
	True
	7.5 kHz offset
	2
	67

	90
	Inband
	True
	7.5 kHz offset
	2
	72

	91
	Inband
	True
	7.5 kHz offset
	4
	2

	92
	Inband
	True
	7.5 kHz offset
	4
	7

	93
	Inband
	True
	7.5 kHz offset
	4
	12

	94
	Inband
	True
	7.5 kHz offset
	4
	17

	95
	Inband
	True
	7.5 kHz offset
	4
	22

	96
	Inband
	True
	7.5 kHz offset
	4
	27

	97
	Inband
	True
	7.5 kHz offset
	4
	32

	98
	Inband
	True
	7.5 kHz offset
	4
	42

	99
	Inband
	True
	7.5 kHz offset
	4
	47

	100
	Inband
	True
	7.5 kHz offset
	4
	52

	101
	Inband
	True
	7.5 kHz offset
	4
	57

	102
	Inband
	True
	7.5 kHz offset
	4
	62

	103
	Inband
	True
	7.5 kHz offset
	4
	67

	104
	Inband
	True
	7.5 kHz offset
	4
	72

	105 -127
	reserved
	reserved
	reserved
	reserved
	reserved



We think joint encoding method described in table 2 is more reasonable for NB-MIB indication. It is joint encoding of among deployment, same PCI indicator, frequency offset information, number of LTE CRS port, and PBR position. These can be expressed by 7 bits in NB-MIB.

Conclusion
We propose to take joint encoding method described in table 2 for NB-MIB indication. It is joint encoding of among deployment, same PCI indicator, frequency offset information, number of LTE CRS port, and PBR position. These can be expressed by 7 bits in NB-MIB.
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