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Discussion/Decision
1
Introduction
In RAN1 #84, the followings have been agreed as progress for NB-PBCH [1]:
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.

· For in-band case, the control region size is indicated in NB-SIB1

· The UE assumes that NB-SIB1 starts from symbol 3

· For guard-band and standalone cases, the control region size is assumed to be 0

· Note that it doesn’t change any previous agreement regarding symbols for NB-PBCH

· 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

· 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:

· 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

In this contribution, we discuss on the further design details of NB-MIB.
2
NB-MIB Contents
The use of LTE CRS together with NB-RS for a downlink transmission has been agreed if the same-PCI indicator in NB-MIB is set to true for better channel estimation accuracy. In order to use the CRS for channel estimation, additional CRS configuration information including frequency location of the anchor PRB within the system bandwidth should be provided in NB-MIB. However, the CRS configuration information in the NB-MIB becomes a waste of NB-MIB bits if the same-PCI indicator is set to false since the CRS won’t be used by NB-IoT UE for demodulation and measurement.
Therefore, the CRS configuration information for channel estimation should not be signaled in the NB-MIB if the same-PCI indicator is set to false. Instead, for the rate-matching purpose, the number of CRS ports is indicated in the NB-MIB.
Proposal-1: CRS configuration information for channel estimation is not signaled if the same-PCI indicator is set to FALSE
A joint coding of NB-MIB contents for all operation modes has been proposed as it can reduce the number of required bits by utilizing some of unused code points. However, it is much more efficient to optimize NB-MIB contents per operation mode by using an operation mode indicator in terms of NB-MIB overhead since there are NB-MIB contents which may be need only for a specific operation mode and never used for the other operation modes. For example, number of CRS port, same-PCI indicator and its associated CRS configuration information, as well as a raster offset are not needed for the stand-alone operation mode.
Although the optimization of NB-IoT system is planned in a future release, the NB-PBCH designed in R13 will be reused to overhead unnecessary overhead. Therefore, a forward compatible NB-PBCH design seems to be important and the NB-MIB overhead should be minimized as much as possible for future use.
Proposal-2: the NB-MIB contents are optimized per operation mode with an operation mode indicator
A few options have been discussed for the operation mode indication and it has been agreed that the operation mode is indicated in NB-PBCH. A simplest way to indicate the operation mode is using a bit field in the NB-MIB. For example, first two bits may be used to indicate the operation modes (e.g., in-band, guard-band, and stand-alone). Assuming that the NB-MIB contents are determined based on the operation mode indicated, using two bits in NB-MIB seems to a reasonable overhead.

Proposal-3: a bit field in NB-MIB is used to indicate operation mode explicitly
3
Conclusion
In this contribution, we discussed on further details for NB-MIB design. From the discussions, we propose followings: 
Proposal-1: CRS configuration information for channel estimation is not signaled if the same-PCI indicator is set to FALSE
Proposal-2: the NB-MIB contents are optimized per operation mode with an operation mode indicator
Proposal-3: a bit field in NB-MIB is used to indicate operation mode explicitly
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