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1	Introduction
In last RAN plenary meeting #83, the revised WID was approved to add the description on the scope of NB-IoT coexistence with NR.
· [bookmark: _Hlk516784255]Study aspects of FDD/TDD NB-IoT coexistence with NR [RAN4, RAN1, RAN2]
· For NB-IoT in-band, guard band and standalone operation co-existence with NR, including the case of NR configured in 15kHz SS Block SCS and the case of 30kHz SS Block SCS as specified in 38.101-1, investigate the following: [RAN4]
· 15KHz, 30KHz, and 60KHz numerologies for NR FR1 concerned bands, with higher priority given first to 15kHz and then to 30kHz
· [bookmark: _Hlk522858168]Channel raster, PRB and subcarrier grid alignment between NB-IoT and NR
· Study feasible NB-IoT carrier(s) placement allocation without RF backward compatibility impact and compatible with Rel’13 NB-IoT and Rel’15 NR, to operate simultaneously within various NR channel bandwidths
· Study if the +6dB downlink RE power boosting can still be allowed for both in-band and guard band operation modes when co-existing with NR
· [bookmark: OLE_LINK24]Synchronization issue between NR and NB-IoT, including timing advance
· Frequency band support in NB-IoT and NR
· Testability applicable to RF
· Coexistence between R15 NR and R13/R14/R15 NB-IoT.
Note: After RAN1 concludes the objective on R16 NB-IoT coexistence aspects, evaluate coexistence between R15 NR and R16 NB-IoT.

In this contribution we provide the consideration on the feasibility of NB-IoT operation in NR guard band, as an update of R4-1903850
2	Discussion
Compared to LTE which has fixed spectrum utilization for channel bandwidth larger than and equal to 3 MHz, the spectrum utilization has been improved for NR especially for 15 kHz SCS. As descripted in the TR 38.817-01 [3], a number of factors have been taken into account, including:
-	Increasing the spectrum utilization compared to E-UTRA
-	The spectrum efficiency gains corresponding to the spectrum utilization increase
-	The impact of the spectrum utilization on implementations, including both filtering and windowing solutions to spectrum confinement
-	The impact of the spectrum confinement technique needed for achieving the spectrum utilization on signal quality (EVM), both across the band and at the band edges
-	The impact of the spectrum utilization on receiver performance considering ACS, phase noise reciprocity
-	Relevant requirements on SEM, ACS etc.
-	Expected transmitter power
Spectrum utilization values in Rel-15 are the results of companies’ compromise. NB-IoT operating in NR guard band need further increase the spectrum utilization hence the operation scenarios need be carefully studied. 
The minimum guardband for each BS channel bandwidth and SCS is shown in following table 2-1 for FR1.
Table 2-1: Minimum guardband (kHz) (FR1)
	SCS (kHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	40
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100
MHz

	15
	242.5
	312.5
	382.5
	452.5
	522.5
	592.5
	552.5
	692.5
	N.A
	N.A
	N.A
	N.A
	N.A

	30
	505
	665
	645
	805
	785
	945
	905
	1045
	825
	965
	925
	885
	845

	60
	N.A
	1010
	990
	1330
	1310
	1290
	1610
	1570
	1530
	1490
	1450
	1410
	1370



For NB-IoT UE to meet the applicable E-UTRA spectrum emission mask requirement, the frequency offsets are defined in following table. Hence to guarantee the co-existence, at least further 180 kHz is needed. It can be found that the NR guard band is too narrow for NB-IoT operation in NR channel bandwidth 5 MHz/10 MHz/15 MHz/20 MHz.
Table 2-2: Foffset for category NB1 and NB2 UE spectrum emission mask
	Channel BW (MHz)
	Foffset defined in 36.101
[kHz]
	Minimum guard band for NR (15 kHz SCS)
	NB guard fulfil Foffset

	5
	200
	242.5
	No

	10
	225
	312.5
	No

	15
	240
	382.5
	No

	20
	245
	452.5
	No (452.5v.s.245+180+45)



Oservation: for 15KHz SCS, NB-IoT can not operate in NR guard band.
For SCS other than 15 KHz, in some scenarios, the SU may be less than that in LTE. For those scenarios some extra guard need to be considered for the co-existence of mixed numerology. For 30 KHz and 60 KHz SCS, whether NB-IoT can operate in NR guard band is FFS. Again the SU was optimized for 30 kHz and 60 kHz SCS, the operation in guard band will depends on the implementation margin and need to be investigated case by case.
[image: ]

[bookmark: OLE_LINK44]Observation: For 30 KHz and 60 KHz SCS, whether NB-IoT can operate in NR guard band is FFS.
15 kHz SCS has the highest priority and for the purpose of the progress, it is proposed,
[bookmark: _GoBack]Proposal: RF requirements is not defined for NB-IoT operating in NR guard band in Rel-15 (nor Rel-16).

3	Conclusions
[bookmark: OLE_LINK3]In this contribution we provide discussion on the feasibility of NB-IoT operation in NR guard band.
Proposal: RF requirements is not defined for NB-IoT operating in NR guard band in Rel-15 (nor Rel-16).
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