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Introduction
In the RAN1#84 meeting the following items about NPBCH and NB-MIB were agreed:
· 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
· Rate matching, scrambling and mapping for Normal CP 
· In FDD mode, after CRC attachment and channel coding, the NB-MIB is rate matched to E=1,600 bits denoted by e0, e1, …,eE-1 according to Section 5.3.1.3 in TS 36.212 
· The rate matched bits are scrambled with a sequence of length 1,600 
· The scrambling sequence for the NB-PBCH is given in 7.2 of TS 36.211 and is initialized with the NB-IoT Physical Cell Identifier (PCI) in each radio frame fulfilling nf mod 64 = 0 where nf is the System Frame Number (SFN) 
· The modulated bits are mapped to resource elements in a frequency first, time second fashion
· Within one NB-MIB TTI, the i-th block of 80ms duration, i=0,1,…,7, is used to transmit bits e200*i+j , j=0,1,…,199, i.e., identical symbols are transmitted in each subframe #0 within the i-th block
· 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
· 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
· 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
NB-MIB indicates the TBS of NB-SIB1, where the number of different TB sizes for NB-SIB1 transmission is 4.

Further, in RAN1 Ad-Hoc#2 Meeting the following items were agreed:
· The MIB payload size for all operation modes is the same.
· The exact size should be decided by RAN2 but should be no more than 34 bits without CRC
· The interpretation of the bits depends on the operation mode
· For inband with the same PCI indicator set to false, number of LTE CRS antenna ports is signaled using one bit, i.e., either the same as number of ports used by NB-RS or 4. 
For inband with the same PCI indicator set to false and guardband, the raster offset is signaled using two bits for {2.5,-2.5,7.5,-7.5}

Working Assumption: 
· Use 2 bits in MIB to indicate the two LSB of HyperSFN 
· This working assumption need to be confirmed by RAN2

Also in RAN2#93, the following was agreed:
· To define the SI value tag (in MIB) validity time fixed to 24h in NB-IoT design.
· The value tag for system information, systemInfoValueTag, (which is sent in MIB) is defined as an INTEGER (0..31) (the same as in LTE and eMTC).
· We include a 1 bit in MIB for indicating AC activation/deactivation.
· 
Based on the above agreements, we propose in this contribution an ASN.1 structure for the NB-IoT MIB.
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According to the agreements above, the following ASN.1 format is proposed for the NB-IoT BCCH-BCH-Message-NB containing the MIB:


BCCH-BCH-Message-NB ::= SEQUENCE {
	message					BCCH-BCH-MessageType-NB-13
}

BCCH-BCH-MessageType-NB-r13 ::=	MasterInformationBlock-NB-r13

MasterInformationBlock-NB-r13 ::= SEQUENCE {
  systemInfoValueTag-NB-r13     INTEGER (0..31),
  ab-enabled-NB-r13             BOOLEAN,
  hyperFrameNumberLSB-NB-r13    BIT STRING (SIZE (2)),
  systemFrameNumber-NB-r13      BIT STRING (SIZE (4)),
  schedulingInfoSIB1-NB-r13     INTEGER (0..15),
  operation-mode-NB-r13 CHOICE {
    inband SEQUENCE {
      samePCI-Indicator-NB-r13      BOOLEAN,
      indexToMidPRB-NB-r13          INTEGER (0..31),
  	  lteCrsPortsCount-NB-r13       ENUMERATED {portsCountTwo, portsCountFour},
      channelRasterOffset-NB-r13    ChannelRasterOffset-NB-r13
    },
    guardband SEQUENCE {
      channelRasterOffset-NB-r13   ChannelRasterOffset-NB-r13,
      spare                        BIT STRING (SIZE (7))
    },
    standalone SEQUENCE {
      spare BIT STRING (SIZE (8))
    }
  },
  spare BIT STRING (SIZE (7))
}

ChannelRasterOffset-NB-r13 ::= ENUMERATED {plus2_5khz, minus2_5khz, plus7_5khz, minus7_5khz}
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Conclusion
In this contribution, an ASN.1 format is proposed for the NB-IoT BCCH-BCH-Message-NB containing the MIB: 
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