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1. Introduction
In this contribution, we provide a TP corresponding to earlier proposals [1]

 REF _Ref21621716 \r \h 
[2].
2. Discussion
As explained in [1]

 REF _Ref21621716 \r \h 
 \* MERGEFORMAT [2], we believe that a common use case of NB-IoT / LTE(-eMTC) mixed deployment would use in-band or guard-band deployment modes. Moreover, we believe that samePCI/collocated cells are likely to be used and that is useful to know for the UE. Hence, we propose to optimize signalling for those cases.

The LTE maximum bandwidth is 20MHz which corresponds to a span of 200 EARFCNs. So the NB-IoT EARFCN can be indicated via an EARFCN offset (-100..100) from underlying LTE carrier EARFCN, and vice-versa. Such offset consumes only 8 bits compared to 18 bits for full EARFCN. Also in case inBand-samePCI, this offset can be omitted. 
Proposal 1: Use an EARFCN offset for delta between NB-IoT and LTE EARFCN (omitted when already known to UE)
NB-IoT anchor carriers frequency offset for IB and GB can be only -7.5kHz, -2.5kHz, 2.5kHz , 7.5kHz. This reduces the raster offset field from 5 bits to 2 bits (note that raster offset for standalone is always 0, hence using full raster offset is overkill as offsets other than 7.5kHz, -2.5kHz, 0kHz, 2.5kHz , 7.5kHz will never be signaled).

Proposal 2: Consider existing raster offset constraints for anchor carriers 

We propose that this specific signaling is also used in NB-IoT to indicate that underlying LTE cell is samePCI/collocated, so that the UE would be able to use its synchronization signals. Note that we add IEs for what we believe to be the most frequent use cases (we still keep full flexibility for any use case).
Proposal 3: Optimized LTE carrier signaling also indicates there is an underlying cell (with samePCI) to the serving NB-IoT cell, which is synchronized with the NB-IoT cell and may be used for resync

TP is indicated in Annex. Note that the TP considers only “NB-IoT carrier frequency underlying the LTE serving cell” and “EUTRA carrier frequency underlying the NB-IoT serving cell”, however this can be easily extended to using other known LTE serving frequencies (in NB-IoT) / NB-IoT serving frequencies (in LTE) (from SIB5) by using a list.
3. Conclusion 

In this contribution, we make the following proposals:

Proposal 1: Use an EARFCN offset for delta between NB-IoT and LTE EARFCN (omitted when already known to UE)
Proposal 2: Consider existing raster offset constraints for anchor carriers
Proposal 3: Optimized LTE carrier signaling also indicates there is an underlying cell (with samePCI) to the serving NB-IoT cell, which is synchronized with the NB-IoT cell and may be used for resync
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TP for 36.331
The TP is based on [3].
6.3.1
System information blocks

–
SystemInformationBlockTypeXX
The IE SystemInformationBlockTypeXX contains assistance information relevant only for inter-RAT cell selection i.e. assistance information about NB-IoT frequencies for cell selection.
SystemInformationBlockTypeXX information element
-- ASN1START

SystemInformationBlockTypeXX-r16 ::=
SEQUENCE {

underlyingCarrierFreqNBIOT-r16


UnderlyingCarrierFreqNBIOT-r16

OPTIONAL,
-- Need OR

carrierFreqListNBIOT-r16



CarrierFreqListNBIOT-r16

OPTIONAL,
-- Need OR

lateNonCriticalExtension



OCTET STRING




OPTIONAL,


...

}

CarrierFreqListNBIOT-r16 ::=



SEQUENCE (SIZE (1.. maxFreqNBIOT-r16)) OF
CarrierFreqNBIOT-r16

CarrierFreqNBIOT-r16 ::=

SEQUENCE {


carrierFreq-r16




ARFCN-ValueEUTRA-r9,


carrierFreqOffset-r16


ENUMERATED {v-10, v-9, v-8dot5, v-8, v-7, v-6, v-5, v-4dot5,













v-4,v-3, v-2, v-1, v-0dot5,
v0, v1, v2, v3, v3dot5,













v4, v5, v6, v7, v7dot5, v8, v9}


}
UnderlyingCarrierFreqNBIOT-r16 ::=

SEQUENCE {


EARFCNoffset-r16



INTEGER (-100..100),


rasterOffset-r13



ChannelRasterOffset-NB-r13


}
-- ASN1STOP

	SystemInformationBlockTypeXX field descriptions

	underlyingCarrierFreqNBIOT
Provides an NB-IoT carrier frequency underlying the LTE serving cell (InBand or GuardBand cases). 

EARFCNoffset indicates the ARFCN offset with respect to the LTE serving frequency EARFCN.

	carrierFreqListNBIOT
Provides a list of neighbouring NB-IoT carrier frequencies, which may be searched for neighbouring NB-IoT cells. 

	carrierFreqNBIOT
NB-IoT carrier frequency.

	carrierFreq

Provides the ARFCN applicable for the NB-IoT carrier frequency as defined in TS 36.101 [42], Table 5.7.3-1.

	carrierFreqOffset

Offset of the NB-IoT channel number to EARFCN as defined in TS 36.101 [42], clause 5.7.3F. Value v-10 means -10, v-9 means -9, and so on. The values v-8dot5, v-4dot5, v3dot5 and v7dot5 are only applicable for a carrier in a TDD band.


{…}
6.7.3.1
NB-IoT System information blocks

4. –
SystemInformationBlockTypeXX-NB

The IE SystemInformationBlockTypeXX-NB contains assistance information relevant only for inter-RAT cell selection i.e. assistance information about E-UTRA frequencies and/ or GERAN frequencies for cell selection. 

SystemInformationBlockTypeXX-NB information element
-- ASN1START

SystemInformationBlockTypeXX-NB-r16 ::=
SEQUENCE {

underlyingCarrierFreqEUTRA-r16

UnderlyingCarrierFreqEUTRA-r16
OPTIONAL,
-- Need OR

carrierFreqListEUTRA-r16



CarrierFreqListEUTRA-NB-r16

OPTIONAL,
-- Need OR


carrierFreqsListGERAN-r16



CarrierFreqsListGERAN-NB-r16
OPTIONAL,
-- Need OR


lateNonCriticalExtension



OCTET STRING




OPTIONAL,


...

}

CarrierFreqListEUTRA-NB-r16 ::=


SEQUENCE (SIZE (1.. maxFreqEUTRA-NB-r16)) OF














CarrierFreqEUTRA-NB-r16

CarrierFreqsListGERAN-NB-r16 ::=

SEQUENCE (SIZE (1.. maxFreqsGERAN-NB-r16)) OF














CarrierFreqsGERAN-NB-r16

underlyingCarrierFreqEUTRA-NB-r16 ::=



SEQUENCE {


EARFCNoffset-r16





INTEGER (-100..100), 

OPTIONAL,
-- Need OR

sib1-r16







ENUMERATED {supported}

OPTIONAL,
-- Need OR


sib1-BR-r16






ENUMERATED {supported}

OPTIONAL,
-- Need OR


...

}

CarrierFreqEUTRA-NB-r16 ::=



SEQUENCE {


carrierFreq-r16






ARFCN-ValueEUTRA-r9,


sib1-r16







ENUMERATED {supported}

OPTIONAL,
-- Need OR


sib1-BR-r16







ENUMERATED {supported}

OPTIONAL,
-- Need OR


...

}

CarrierFreqsGERAN-NB-r16 ::=


SEQUENCE {


carrierFreqs-r16






CarrierFreqsGERAN,


ec-GSM-IOT-r16







ENUMERATED {supported}

OPTIONAL,
-- Need OR


peo-r16








ENUMERATED {supported}

OPTIONAL,
-- Need OR


...

}

-- ASN1STOP

	5. SystemInformationBlockTypeXX-NB field descriptions

	underlyingCarrierFreqEUTRA
Provides the EUTRA carrier frequency underlying the NB-IoT serving cell (InBand or GuardBand cases). 

EARFCNoffset indicates the ARFCN offset with respect to the NB-IoT serving frequency EARFCN. It is not included when the EUTRA carrier frequency is already known by the UE (InBand-samePCI case).
Presence of this IE also indicates that there is an underlying LTE cell of same PCI and time/frequency synchronized with the NB-IoT cell.

	carrierFreqListEUTRA

Provides a list of neighbouring E-UTRA carrier frequencies, which may be searched for neighbouring E-UTRAN cells. 

	carrierFreqsListGERAN

Provides a list of neighbouring GERAN carrier frequencies, which may be searched for neighbouring GERAN cells. The GERAN carrier frequencies are organised in groups and the parameters are indicated per group of GERAN carrier frequencies.

	ec-GSM-IOT

This field indicates that the GERAN carrier frequencies support EC-GSM-IOT.

	carrierFreq

E-UTRAN carrier frequency.

	carrierFreqs

The list of GERAN carrier frequencies organised into one group of GERAN carrier frequencies.

	peo

This field indicates that the GERAN carrier frequencies support Power Efficient Operation (PEO).

	sib1

This field indicates that SIB1 is scheduled in the E-UTRAN cells.

	sib1-BR

This field indicates that SIB1-BR is scheduled in the E-UTRAN cells.


