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After the second RAN1 NB-IoT ad hoc meeting following agreements have been reached on the NB-PBCH information and on the CRS information for the NB-IoT UE ‎[1]:

Agreements:
· Mode indication in MIB
· 2 bits indicating:
· 00: In-band mode when the same PCI indicator is true
· 01: In-band mode when the same PCI indicator is false
· 10: Guard band mode
· 11: Stand-alone mode
· LTE CRS port is indicated separately
· PRB indexing for NB-IoT in-band operation
· 5 bits are used to indicate the index as given in the table
· MIB content: 
· 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}
· 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
· NB-RS power offset between NB-RS and LTE CRS is indicated in SIB
· If there is no SIB indication, UE may assume the equal power between NB-RS and LTE CRS
· LTE CRS is not precluded for an NB-IoT UE to use for DL demodulation and/or measurements for the cases when the number of antenna ports for LTE CRS and NB-RS is the same and takes a value of either 1 or 2

According to the agreements, the MIB content depends on the operation mode. On the other hand, following agreements have been reached on NB-PDSCH multicarrier narrowband operation:

Agreements:
· Any combination, i.e., inband+inband, inband+guardband, and guardband+guardband should be allowed for NB-IoT multi-carrier operation with the constraint that both guard-bands and the in-band are associated with the same LTE donor cell, i.e., the total span cannot exceed 110 PRBs from the same FFT

In this contribution we discuss how to handle the parameter signaling in the various agreed multi-carrier cases.

Discussion
The MIB contents for NB-IoT depend on the operation mode, especially the PRB index is signaled only in the inband mode. The CRS configuration related parameters are agreed to be signaled in the MIB, except the possible power offset between NB-RS and LTE CRS which has been agreed to be signaled in the SIB. Hence, if the anchor carrier transmitting the NB-PBCH works in the inband mode, the CRS parameters may be signaled and they are applicable to at least the anchor carrier in the multi carrier setup. In the following, signaling configuration is discussed for different deployment scenarios for multi-carriers operation. 
Inband anchor carrier and guardband non-anchor carrier
If the anchor carrier works in the inband mode and the CRS parameters are signaled, then CRS can be utilized by the UE while receiving on other carriers that are also in the inband mode as long as the PRB indexes of the other carriers are also known after RRC configuration. It was also agreed that the possible carrier for multi-carriers operations could be in the guardband mode but still within 110 PRBs from the same FFT. CRS is not transmitted in the guardband mode, therefore additional parameters are not needed for guardband non-anchor carrier.
Guardband anchor carrier and inband non-anchor carrier
If the anchor carrier is in the guardband mode, only the raster offset from the set of {2.5, -2.5, 7.5, -7.5} is signaled. If the non-anchor carrier is in the inband mode, it could still be desirable being able to utilize the LTE CRS for channel estimation improvement. Hence, the CRS configuration could be included in the RRC configuration information. Specifically, similar parameters as in the MIB are required for fulfilling such purpose consisting of at least: the same PCI indicator and PRB index in the LTE.
As it has been agreed that the total bandwidth span does not exceed 110 PRBs from the same FFT, the additional PRB offset informing the position of the other carrier could be understood as an offset between the anchor carrier and the non-anchor carrier. The raster offset is already known from NB-PBCH and no additional raster parameters are needed if the PRB space is assumed continuous. If DC carrier is between the anchor carrier and additional PRB then additional 15kHz offset needs to be added, which requires one additional bit. The PRB offset value should cover range from [-105, 105] in order to cover high and low end of guardbands. However, the value may be different from the PRB index in the LTE system and this information would need to be signaled separately in order to align CRS scrambling.
Other inband specific parameters such as control region size should also be indicated for inband non-anchor carriers in the RRC configuration of additional carrier.	
Guardband anchor carrier and guardband non-anchor carrier
PRB offset and one bit information about DC carrier position is needed for guardband non-anchor carrier.

[bookmark: _Ref447541546]Proposal 1: Considering a multi-carrier system having combination of inband and guardband carriers, the anchor carrier may be either inband or guardband carrier.
[bookmark: _Ref447541549]Proposal 2: Information to obtain CRS sequence (only needed if same-PCI indicator is set to true) and control region size is RRC configured also for inband non-anchor carrier if the anchor carrier is in the guardband mode.
Proposal 3: Information of DC carrier position is RRC configured for inband and guardband non-anchor carrier if the anchor carrier isin the guardband mode.
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Conclusions
Following proposals are made in this contribution regarding multi-carrier operation:
Proposal 1: Considering a multi-carrier system having combination of inband and guardband carriers, the anchor carrier may be either inband or guardband carrier.
Proposal 2: Information to obtain CRS sequence (only needed if same-PCI indicator is set to true) and control region size is RRC configured also for non-anchor carrier if the anchor carrier is in the guardband mode.
Proposal 3: Information of DC carrier position is RRC configured for inband and guardband non-anchor carrier if the anchor carrier is in the guardband mode.
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