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1.
Introduction

The WF on coexistence of NB-IoT with NR was approved at TSG RAN4 #91 [1]. One of the agreements is to define in-band, guard band and standalone operation with NR.
This contribution provides our proposals to define in-band, guard band and stand-alone operations when NB-IoT is located within NR channel bandwidth.
2.
Discussion

As discussed in [2], the current definitions of NB-IoT in-band, guard band and stand-alone operations in TS 36.104 [3] (copied below as reference) not clear when the hosting E-UTRA carrier is migrated to NR, whether the remaining original in-band or guard band NB-IoT RB(s), which are now operating within the NR carrier’s in-band or guard band, should continue to be treated as in-band or guard band NB-IoT RB(s), or should instead be treated as stand-alone NB-IoT carrier(s), for the corresponding BS requirements and tests.
<Start of copy>

NB-IoT In-band operation: NB-IoT is operating in-band when it utilizes the resource block(s) within a normal E-UTRA carrier

NB-IoT guard band operation: NB-IoT is operating in guard band when it utilizes the unused resource block(s) within a E-UTRA carrier’s guard band.

NB-IoT standalone operation: NB-IoT is operating standalone when it utilizes its own spectrum, for example the spectrum currently being used by GERAN systems as a replacement of one or more GSM carriers, as well as scattered spectrum for potential IoT deployment.
<End of copy>

Agreements in the approved WF [1] related to NB-IoT operating in NR guard band are that:

· Considering legacy deployments, even if one NB-IoT 15 kHz sub-carrier would operate in NR guard band, still consider this case as NB-IoT operation in NR in-band. 
· NB-IoT operating in NR guard band is handled as implementation issue and RF requirements are not specified in Rel-15 (nor in Rel-16 unless new Rel-16 features make this essential).
· Define in-band, guard band and standalone operation with NR.
Moreover, it was discussed in [4-6] that NB-IoT in-band with differentPCI mode or guard band operation without a hosting E-UTRA carrier would not have backward compatibility impact on Rel’13/14/15 NB-IoT UE, while CRS would still need to be transmitted with in-band samePCI mode to avoid backward compatibility impact on Rel’13/14/15 NB-IoT UE.

Therefore, we propose to define NB-IoT in-band, guard band and stand-alone operations in TS 38.104 [7] (and other related specifications) as follows, to clarify that when the hosting E-UTRA carrier is migrated to NR, the remaining original in-band or guard band NB-IoT RB(s), which are now operating within the NR carrier’s in-band or guard band, should continue to be treated as in-band or guard band NB-IoT RB(s).
<Start of proposal>

NB-IoT operation in NR in-band: NB-IoT is operating in-band when it is located within a NR transmission bandwidth configuration plus 15 kHz at each edge but not within the NR minimum guard band GBChannel.

NB-IoT operation in NR guard band: NB-IoT is operating in guard band when it is located within a NR BS channel bandwidth but is not NB-IoT In-band operation.

NB-IoT standalone operation: NB-IoT is operating standalone when it utilizes its own spectrum, for example the spectrum currently being used by GERAN systems as a replacement of one or more GSM carriers, as well as scattered spectrum for potential IoT deployment.
<End of proposal>

Note that the relationship between the channel bandwidth, the guardband and the transmission bandwidth configuration of NR is shown in Figure 5.3.1-1 of TS 38.104 [7] (copied below for reference).
<Start of copy>
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Figure 5.3.1-1: Definition of channel bandwidth and transmission bandwidth configuration for one NR channel

<End of copy>

3.
Conclusion

This contribution has provided our proposals to define in-band, guard band and stand-alone operations in TS 38.104 [7] (and other related specifications) when NB-IoT is located within NR channel bandwidth, in order to clarify that when the hosting E-UTRA carrier is migrated to NR, the remaining original in-band or guard band NB-IoT RB(s), which are now operating within the NR carrier’s in-band or guard band, should continue to be treated as in-band or guard band NB-IoT RB(s).
<Start of proposal>

NB-IoT operation in NR in-band: NB-IoT is operating in-band when it is located within a NR transmission bandwidth configuration plus 15 kHz at each edge but not within the NR minimum guard band GBChannel.

NB-IoT operation in NR guard band: NB-IoT is operating in guard band when it is located within a NR BS channel bandwidth but is not NB-IoT In-band operation.

NB-IoT standalone operation: NB-IoT is operating standalone when it utilizes its own spectrum, for example the spectrum currently being used by GERAN systems as a replacement of one or more GSM carriers, as well as scattered spectrum for potential IoT deployment.
<End of proposal>
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