
3GPP TSG-RAN WG4 (Radio) Meeting #91
R4-1906927
Reno, Nevada, USA, 13 – 17 May 2019

Agenda Item:
7.13.2
Source: 
Nokia, Nokia Shanghai Bell
Title: 
Proposals on definitions of in-band, guard band and stand-alone operations when NB-IoT is located within NR channel bandwidth
Document for:
Approval
1.
Introduction

The WF on coexistence of NB-IoT with NR was approved at TSG RAN4 #90bis [1]. One of the issues for further clarification is whether NB-IoT in-band or guard band operation without a hosting E-UTRA carrier would have backward compatibility impact on Rel’13/14/15 NB-IoT UE, which may expect the presence of a hosting E-UTRA carrier, especially for NB-IoT in-band operation.
This contribution provides our proposals to define in-band, guard band and stand-alone operations when NB-IoT is located within NR channel bandwidth, if it is clarified that NB-IoT in-band or guard band operation without a hosting E-UTRA carrier would have backward compatibility impact on Rel’13/14/15 NB-IoT UE.
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>

One of the issues for further study in the approved WF [1] is NB-IoT operating in NR guard band, considering the higher spectrum utilization of NR for certain channel bandwidth and SCS and hence the smaller frequency range for potential NB-IoT RB location within NR guard band. However, it should be noted that the NR spectrum utilization is smaller than E-UTRA for some other channel bandwidth and SCS and hence there is a larger frequency range for potential NB-IoT RB location within NR guard band. These cases are yellow highlighted in Table 1 below which shows the E-UTRA transmission bandwidth configuration with the corresponding NR transmission bandwidth configuration in FR1.
Table 1: Transmission bandwidth configuration for E-UTRA and NR in FR1
	SCS (kHz)
	E-UTRA 5 MHz
	E-UTRA 10 MHz
	E-UTRA 15 MHz
	E-UTRA 20 MHz
	NR 5 MHz
	NR 10 MHz
	NR 15 MHz
	NR 20 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	50
	75
	100
	25
	52
	79
	106

	30
	N.A
	N.A
	N.A
	N.A
	11
	24
	38
	51

	60
	N.A
	N.A
	N.A
	N.A
	N.A
	11
	18
	24


Therefore, we consider the standards should not rule out NB-IoT operating in NR guard band but leave the implementation freedom to BS manufacturer to meet the specified requirements for such deployment. Consequently, if it is clarified that NB-IoT in-band or guard band operation without a hosting E-UTRA carrier would have backward compatibility impact on Rel’13/14/15 NB-IoT UE, we propose to update the current definitions of NB-IoT in-band, guard band and stand-alone operations in TS 36.104 as follow, 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 change>

NB-IoT In-band operation: NB-IoT is operating in-band when it utilizes the resource block(s) within a normal E-UTRA carrier or is located within a NR transmission bandwidth configuration.
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 or is located within a NR guardband.

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 change>

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 [4] (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 when NB-IoT is located within NR channel bandwidth, if it is clarified that NB-IoT in-band or guard band operation without a hosting E-UTRA carrier would have backward compatibility impact on Rel’13/14/15 NB-IoT UE, which are given 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 change>

NB-IoT In-band operation: NB-IoT is operating in-band when it utilizes the resource block(s) within a normal E-UTRA carrier or is located within a NR transmission bandwidth configuration.
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 or is located within a NR guardband.

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 change>
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