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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. 
As this is the first meeting for R18 topics, this contribution provides some initial considerations for UE RF parts for this issue.
2 Discussion
Due to different RF capability such as different supported bands, channel bandwidth, Modulation, etc, the requirements for NB-IOT and eMTC are specified as different suffix in Ts 36.101 as shown in the following.
e)
Suffix E additional requirements need to support UE category 0, category M1, category M2, and category 1bis
f)
Suffix F additional requirements need to support UE category NB1 and NB2
Observation 1: the RF requirements for NB-IOT and eMTC are specified in separate subclasses.
For the same reason, the RF requirements for NB-IOT and eMTC over NTN operation should be specified in separate subclasses.

Operating bands
According to Ts38.101-5, the following two bands is defined for NR NTN satellite operating bands as shown in table 1.

Table 1: NTN satellite bands in FR1
	NTN satellite operating band
	Uplink (UL) operating band
Satellite Access Node receive / UE transmit

FUL,low   –  FUL,high
	Downlink (DL) operating band
Satellite Access Node transmit / UE receive

FDL,low   –  FDL,high 
	Duplex mode

	n256
	1980MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	n255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	NOTE: 
NTN satellite bands are numbered in descending order from n256.


As NB-IoT and eMTC over NTN operation are based on E-UTRA bands, above operating bands n256 and n257 could not directly be used. However, in order to be consistent with the scheme for LTE and NR, where the same number was used for the same frequency range, the band number 256 and 255 without a prefix “n” as shown in table 2 could be used for NB-IoT and eMTC over NTN.
Table 2: NTN satellite bands for NB-IOT and eMTC
	NTN satellite operating band
	Uplink (UL) operating band
Satellite Access Node receive / UE transmit

FUL,low   –  FUL,high
	Downlink (DL) operating band
Satellite Access Node transmit / UE receive

FDL,low   –  FDL,high 
	Duplex mode

	256
	1980MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	NOTE 1: 
NTN satellite bands are numbered in descending order from 256.
NOTE 2:   This band is restricted to NB-IoT and eMTC operation only


Proposal 1: the operating bands for NB-IoT and eMTC over NTN could be defined as shown in table 2.
Channel raster
According to Ts36.101, the channel raster for all the supporting bands for NB-IoT and eMTC is 100 kHz. In principle, the channel raster for the new NTN satellite operating band for NB-IoT and eMTC is also 100 kHz. However, due to the reason listed in the below [2], there is an objective in the WID that Specification of a 200 kHz channel raster in bands where this is feasible. From the frequency range of above band 256 and 255, it seems there is no reason why 200 kHz could not be supported.
The differential Doppler frequency can be up to +/-39.9 kHz with set-4 LEO-600. The max Doppler shift cann be +/-48 kHz. Wth 20 ppm oscillator error at UE, there can be additional frequency error term of +/-40 KHz. The total uncertainty on DL raster exceeds half of 100 kHz channel raster of terrestrial NB-IoT/eMTC. Synchronizing on the wrong raster could cause error in (N)Cell frequency selection. 
Proposal 2: 200 kHz channel raster could be specified for NTN satellite operating band 256 and 255.
1 Conclusion

In this paper, we give some initial considerations for the topic NB-IoT and eMTC over NTN and make the following observations and proposals:
Observation 1: the RF requirements for NB-IOT and eMTC are specified in separate subclasses.
Proposal 1: the operating bands for NB-IoT and eMTC over NTN could be defined as shown in table 2.
Proposal 2: 200 kHz channel raster could be specified for NTN satellite operating band 256 and 255.
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