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1 Introduction
In the R15 NB-IoT, a separate MIB for TDD has been introduced. Based on further check about the following RAN1 agreements, some issues have been found. We think some optimizations are still needed for the structure of the MasterInformationBlock-TDD-NB and naming of some IEs.
	· For guard-band anchor, in-band non-anchor for SIB1-NB transmission can be samePCI mode.

· When SIB1-NB is transmitted on a non-anchor carrier and the anchor-carrier is guard-band mode, MIB-NB indicates:

· One of the following possible locations for the non-anchor NB-IoT carrier for SIB1-NB transmission is indicated in MIB-NB:

· The NB-IoT carrier adjacent to anchor carrier in the same guard-band and to the outer side of the guard-band, i.e. the side away from the LTE carrier

· The NB-IoT carrier in the opposite guard-band side and closest to the edge of the LTE carrier

· The in-band PRB (samePCI=true) at the edge of the LTE carrier and on the same side as the anchor carrier.

·      For 5 MHz and 15 MHz LTE system bandwidth, the offset between the NB-IoT carriers is 45 kHz.

· The in-band PRB (samePCI=false) at the edge of the LTE carrier and on the same side as the anchor carrier.

·      For 5 MHz and 15 MHz LTE system bandwidth, the offset between the NB-IoT carriers is 45 kHz.

· If non-anchor PRB is in the opposite guard-band side (symmetric guard-band) or in-band samePCI, the LTE bandwidth between 5 and 15MHz or between 10 and 20MHz

· For in-band samePCI=false case, the number of LTE CRS ports.

· For standalone anchors, the frequency offset between anchor and SIB1-NB non-anchor carrier is up to RAN4.


2 Discussion

#issue 1: about code points in sib-GuardbandInfo-r15 in Guardband-NB-r15
In the IE of operationModeInfo-r15, the choice of Guardband-NB-r15 is used for indicating the case that anchor carrier in guard-band operationMode. Furthermore, there are four choices in sub-IE sib-GuardbandInfo-r15 in Guardband-NB-r15 for indicating the following four cases: 

· sib-GuardbandAnchor: SIB1 and other SIs are on anchor carrier, 
· sib-GuardbandGuardband: SIB1 and/or other SIs are on a non-anchor carrier and the non-anchor carrier is in guardband mode, 

· sib-GuardbandInbandSamePCI: SIB1 and/or other SIs are on a non-anchor carrier and the non-anchor carrier is in in-band-samePCI mode, 

· sib-GuardbandiInbandDiffPCI: SIB1 and/or other SIs are on a non-anchor carrier and the non-anchor carrier is in in-band-differentPCI mode 

Since there also have other IEs of sib1-CarrierInfo and si-CarrierInfo which can be both set to “anchor” to indicate the case that SIB1 and other SIs are on anchor carrier, we think there is no need to waste a code point to redundantly indicate such case. 

Proposal 1: It’s suggested to delete the first code point “sib-GuardbandAnchor-r15” from sib-GuardbandInfo-r15.
#issue 2: about field description of the IE sib-GuardbandInfo-r15 
In current specification, there has no field description for sib-GuardbandInfo-r15 and only has field description for the sub-IE sib-GuardbandGuardband-r15. We think the RAN1 agreements about how to determine the non-anchor carrier location for the cases of in-band non-anchor carrier + guard-band anchor carrier haven’t been captured. So the description for sib-GuardbandInfo-r15 including description for each choice in it would be needed. 
Proposal 2: It’s suggested to provide field description for “sib-GuardbandInfo-r15”, with description for each choice in it.
Proposal 2a: It’s suggested to delete the field description of sib-GuardbandGuardband-r15.  

Furthermore, as all the sub-IEs are already under the IE of sib-GuardbandInfo-r15 which explicitly indicates guard-band mode for anchor carrier, we slightly suggest to delete the first “Guardband” for each sub-IE name in sib-GuardbandInfo-r15 in order to shorten the IE name, which can be reflected in the later proposal 3b to proposal 3d.

#issue 3: about lteBandwitdh-r15 in Guardband-NB-r15

Based on the above RAN1 agreements, we think only the following two cases need the information of LTE system bandwidth, one is that non-anchor carrier is in the opposite guard-band side (symmetric guard-band), the other is that non-anchor carrier is in in-band samePCI mode.
However, in the current Guardband-NB-r15 structure, lteBandwitdh-r15 is outside the sib-GuardbandInfo-r15, that means it can be applied to any choice in sib-GuardbandInfo-r15 even it’s not useful for some of choices. So we think it’s better to move lteBandwitdh-r15 into the related choices in sib-GuardbandInfo-r15 which really need it. Then the current bit for lteBandwitdh-r15 can be saved. 
Proposal 3: It’s suggested to move the IE lteBandwitdh-r15 into sib-GuardbandInfo-r15. The IE lteBandwitdh-r15 in Guardband-NB-r15 can be deleted.

In order to include the lteBandwitdh-r15 into sib-GuardbandInfo-r15 without increasing the length of the sib-GuardbandInfo-r15, we can make use of the saved 1 bit by proposal 1. And we can separate the sib-GuardbandGuardband-r15 into two code points for indicating same (e.g., naming sib-SameGuardband-r15) and opposite (e.g., sib-OppositeGuardband-r15) cases. Then the lteBandwitdh-r15 can be included into sib-OppositeGuardband-r15 by using the existing 1 bit. And lteBandwitdh-r15 can be included into sib-GuardbandInbandSamePCI-r15 by using the spare bit. Then it’s no need to increase the length of sib-GuardbandInfo-r15.

Proposal 3a: It’s suggested to add a new code point “sib-SameGuardband-r15” into the sib-GuardbandInfo-r15.

Proposal 3b: It’s suggested to change the name “sib-GuardbandGuardband-r15” to “sib-OppositeGuardband-r15” and in which the existing bit is applied for indicating lteBandwitdh-r15.
Proposal 3c: It’s suggested to shorten the name “sib-GuardbandInbandSamePCI-r15” to “sib-InbandSamePCI-r15” and in which the spare bit is applied for indicating lteBandwitdh-r15. 

Proposal 3d: It’s suggested to shorten the name “sib-GuardbandInbandDiffPCI-r15” to “sib-InbandDiffPCI-r15”.

#issue 4: about guardbandEdge-r15 in Guardband-NB-r15

Based on field description, guardbandEdge-r15 is used to indicate the side of the guard-band anchor carrier relative to the LTE carrier. However, we cannot find the straight RAN1 agreement related to this IE. And we understand UE can determine the location of guard-band anchor carrier with the raster offset. So the guardbandEdge-r15 IE can be deleted.
Proposal 4: It’s suggested to delete the IE guardbandEdge-r15 from Guardband-NB-r15.
With deleting lteBandwitdh-r15, guardbandEdge-r15 from Guardband-NB-r15 and no change to length of sib-GuardbandInfo-r15, the total length of Guardband-NB-r15 can be reduced to 6 bits. It’s feasible to also reduce 1 spare bit for Inband-SamePCI-NB-r15, Inband-DifferentPCI-NB-r15 and Standalone-NB-r15. Then the length of operationModeInfo-r15 would be reduced by 1 bit. This bit can be saved as spare bit for MasterInformationBlock-TDD-NB-r15 for future extention. 
Proposal 5: It’s suggested to reduce 1 bit for operationModeInfo-r15 and save this bit as spare bit for MasterInformationBlock-TDD-NB-r15.
The related specification modifications are included in the [1].
3 Conclusion

Based on the analysis in this paper, we have the following observations and proposals:

Proposal 1: It’s suggested to delete the first code point “sib-GuardbandAnchor-r15” from sib-GuardbandInfo-r15.
Proposal 2: It’s suggested to provide field description for “sib-GuardbandInfo-r15”, with description for each choice in it.

Proposal 2a: It’s suggested to delete the field description of sib-GuardbandGuardband-r15.  

Proposal 3: It’s suggested to move the IE lteBandwitdh-r15 into sib-GuardbandInfo-r15. The IE lteBandwitdh-r15 in Guardband-NB-r15 can be deleted.
Proposal 3a: It’s suggested to add a new code point “sib-SameGuardband-r15” into the sib-GuardbandInfo-r15.

Proposal 3b: It’s suggested to change the name “sib-GuardbandGuardband-r15” to “sib-OppositeGuardband-r15” and in which the existing bit is applied for indicating lteBandwitdh-r15.
Proposal 3c: It’s suggested to shorten the name “sib-GuardbandInbandSamePCI-r15” to “sib-InbandSamePCI-r15” and in which the spare bit is applied for indicating lteBandwitdh-r15.
Proposal 3d: It’s suggested to shorten the name “sib-GuardbandInbandDiffPCI-r15” to “sib-InbandDiffPCI-r15”.

Proposal 4: It’s suggested to delete the IE guardbandEdge-r15 from Guardband-NB-r15.
Proposal 5: It’s suggested to reduce 1 bit for operationModeInfo-r15 and save this bit as spare bit for MasterInformationBlock-TDD-NB-r15.
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