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1 Introduction

In RAN95e meeting, the WID on NB-IoT/eMTC core & performance requirements for Non-Terrestrial Networks [1] as one of non-spectrum related R18 packet WI was approved. Where the objective is to specify RF and RRM requirements for NB-IoT and eMTC operation over NTN functionality defined in the Rel-17 LTE_NBIOT_eMTC_NTN work item. 
In the previous meeting, there are extensively discussion on UE spec structure and detail requirements, and most of RF requirement have been introduced into Ts36.102 [2]. However, the spurious emission requirement is still missing. This contribution continue to discuss this open issue.
2 Discussion
From the WF [3], spurious emission for NB-iot and eMTC has been discussed, the latest status is shown in the following table. It has been agreed that the general spurious emission of TN requirements would be reused. The open issues are the UE co-existence and additional spurious emissions.
Table 1 latest status on spurious emission in WF
	6.5.3: Spurious emission
	

	6.5.3.1: Minimum requirements
	Option 1: Reuse TN for all categories

Agreement: Reuse TN requirements for all categories

	6.5.3.2: For UE co-existence
	Option 1: Further input needed but consider NR NTN and existing E-UTRA TN as baselines.

	6.5.3.3 Additional spurious emissions
	


UE co-existence 
The spurious requirement for UE co-eixstence is to protect the coexisting bands in the same region. As the same frequency range is used between NR NTN and NTN NB-iot and eMTC, it can be expected that the protected bands should be the same. Therefore, UE co-existence requirements in Ts 38.105 could be reused for NB-IoT and Cat-M1 in band 255 and 256.

Proposal 1: UE co-existence requirements in TS 38.105 could be reused for NB-IoT and Cat-M1 in band 255 and 256.
Additional spurious emissions
These requirements are specified in terms of an additional spectrum emission requirement. Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message. For NR NTN, it has been agreed that the same NS value can be applied to the additional SEM and additional spurious requirement as for TN spec if the same requirement is applicable for the NTN band as for TN. For the new requirement, define NS_xxN value. We think this method should be also reused for NB-IoT and Cat-M1 in NTN bands. In this case, we think NS_57N should be also introduced to TS36.101-2 with modification of the 1.4 MHz channel bandwidth for cat-M1 and 200 kHz for Cat-NB1 and NB2.
Proposal 2: the same NS value can be applied to additional spurious requirement as for TN spec if the same requirement is applicable for the NTN band as for TN.

Proposal 3: NS_57N should be also introduced to TS36.101-2 with modification of the 1.4 MHz channel bandwidth for cat-M1 and 200 kHz for Cat-NB1 and NB2.

FCC 25.202(f) requirement
In the last meeting, there are also discussions on how to map or interpret FCC requirement as shown in below to SEM and Spurious emissions 3GPP style requirements for band 255.
Cited from TR38.863 [4]
47 C.F.R. § 25.202 (f)

Emission limitations. Except for SDARS terrestrial repeaters and as provided for in paragraph (i), the mean power of emissions shall be attenuated below the mean output power of the transmitter in accordance with the schedule set forth in paragraphs (f)(1) through (f)(4) of this section. The out-of-band emissions of SDARS terrestrial repeaters shall be attenuated in accordance with the schedule set forth in paragraph (h) of this section. 
(1)
In any 4 kHz band, the center frequency of which is removed from the assigned frequency by more than 50 percent up to and including 100 percent of the authorized bandwidth: 25 dB; 
(2)
In any 4 kHz band, the center frequency of which is removed from the assigned frequency by more than 100 percent up to and including 250 percent of the authorized bandwidth: 35 dB; 
(3)
In any 4 kHz band, the center frequency of which is removed from the assigned frequency by more than 250 percent of the authorized bandwidth: An amount equal to 43 dB plus 10 times the logarithm (to the base 10) of the transmitter power in watts; 
(4)
In any event, when an emission outside of the authorized bandwidth causes harmful interference, the Commission may, at its discretion, require greater attenuation than specified in paragraphs (f) (1), (2) and (3) of this section.

From the highlighted text, it can be observed the value 25dB, 35dB and 43+10log10 (P) are the attenuation other than the PSD value. The following table shows the converted results in the 3GPP style based on our calculation.
Table 2, the converted results in the 3GPP style based on the calculation

	Spectrum emission limit (dBm) / Channel bandwidth

	ΔfOOB
(MHz)
	1.4MHz MHz for NTN Cat-M1 and 200 kHz for NTN NB-IoT
	Measurement bandwidth
(MBW)

	± 0- (BWChannel / 2)
	-2  for PC3

-5  for PC5
	4 kHz


	± (BWChannel / 2) – 2BWChannel
	-12 for PC3

-15 for PC5
	

	> ± 2BWChannel 
	-13 for both PC3 and PC5
	

	NOTE :
The measurement bandwidth shall be 4kHz.


From above table and compared with general SEM requirement in TS36.101, it seems the requirement is much relaxed. Therefore, it is not necessary to introduce this additional requirement or no A-MPR requirement is needed if this additional SEM requirement is specified. We prefer not to introduce this additional SEM requirement as NR NTN does
Observation 1: the additional FCC 25.202(f) requirement is much relaxed compared with general SEM requirement in TS36.101.

Proposal 4: like NR NTN spec, it is not necessary to introduce the additional FCC 25.202(f) requirement for NB-IoT and Cat-M1 in band 255.
3 Conclusion

In this paper, we provide our view on some open issues for the topic NB-IoT and eMTC over NTN and make the following proposals:
Proposal 1: UE co-existence requirements in TS 38.105 could be reused for NB-IoT and Cat-M1 in band 255 and 256.
Proposal 2: the same NS value can be applied to additional spurious requirement as for TN spec if the same requirement is applicable for the NTN band as for TN.

Proposal 3: NS_57N should be also introduced to TS36.101-2 with modification of the 1.4 MHz channel bandwidth for cat-M1 and 200 kHz for Cat-NB1 and NB2.
Observation 1: the additional FCC 25.202(f) requirement is much relaxed compared with general SEM requirement in TS36.101.
Proposal 4: like NR NTN spec, it is not necessary to introduce the additional FCC 25.202(f) requirement for NB-IoT and Cat-M1 in band 255.
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