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Introduction
In RAN#99 meeting, the work item [RP-230792] on FDD band (L+S band) for IoT NTN operation was approved. Part of the objective is as follows:
· Specify the following new FDD frequency bands for NB-IoT/eMTC NTN operation:
· 1610 – 1626.5 MHz in UL, and 2483.5 – 2500 MHz in DL
· Support UE power class 3 (+23dBm) and power class 5 (+20dBm)
In this contribution, we want to share some initial views on UE RF requirements for FDD band (L+S band) for IoT NTN operation. 
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2.1. Operating bands
Based on the regulation of band number that the satellite bands are numbered in descending order from 256, band number 254 should be applied to the new FDD frequency bands for NB-IoT/eMTC NTN operation.
Table 2.1-1: E-UTRA operating bands for satellite access
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	254
	1610 MHz
	–
	1626.5 MHz
	2483.5 MHz
	–
	2500 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256


[bookmark: OLE_LINK2]Proposal 1: The new FDD frequency bands for NB-IoT/eMTC NTN operation should be numbered as Table 2.1-1.
2.2 Channel bandwidth and transmission bandwidth configuration
The channel bandwidth and transmission bandwidth configuration of band 256 and 255 can be reused to the new FDD frequency bands for NB-IoT/eMTC NTN operation.
2.2.1 Channel bandwidth for category M1
The channel bandwidth and transmission bandwidth configuration for category M1 can be defined as Table 2.2-1.
Table 2.2-1: Transmission bandwidth configuration NRB in E-UTRA channel bandwidths
	Channel bandwidth BWChannel [MHz]
	1.4

	Transmission bandwidth configuration NRB
	6


Proposal 2: For the new FDD frequency bands for NB-IoT/eMTC NTN operation, channel bandwidth and transmission bandwidth configuration for eMTC NTN operation should be defined as Table 2.2-1.
2.2.2 Channel bandwidth for category NB1 and NB2
The channel bandwidth and transmission bandwidth configuration for category NB1 and NB2 can be defined as Table 2.2-2.
Table 2.2-2: Transmission bandwidth configuration NRB, Ntone 15kHz and Ntone 3.75kHz in NB1 and NB2 channel bandwidth
	Channel bandwidth BWChannel [kHz]
	200

	Transmission bandwidth configuration NRB
	1

	Transmission bandwidth configuration Ntone 15kHz
	12

	Transmission bandwidth configuration Ntone 3.75kHz 
	48


Proposal 3: For the new FDD frequency bands for NB-IoT/eMTC NTN operation, channel bandwidth and transmission bandwidth configuration for NB-IoT NTN operation should be defined as Table 2.2-2.
2.3 Channel raster, carrier frequency and EARFCN
The granularity of the global frequency raster and the relation between EARFCN and the carrier frequency of band 256/255 can be reused to the new FDD frequency bands for NB-IoT/eMTC NTN operation. Therefore, the channel raster, carrier frequency and EARFCN can be defined as Table 2.3-1.
Table 2.3-1: E-UTRA channel numbers
	E-UTRA Operating
Band
	ΔFRaster (kHz)
	Downlink
	Uplink

	
	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
(First – <Step size> – Last)
	FUL_low (MHz)
	NOffs-UL
	Range of NUL
(First – <Step size> – Last)

	254
	100
	2483.5
	228571
	228571-<1>-228735
	1610
	261339
	261339-<1>-261503

	NOTE 1:	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used. This implies that the first 7 channel numbers at the lower operating band edge and the last 6 channel numbers at the upper operating band edge shall not be used for channel bandwidth of 1.4 MHz.


Proposal 4: For the new FDD frequency bands for NB-IoT/eMTC NTN operation, the channel raster, carrier frequency and EARFCN can be defined as Table 2.3-1.
2.4 TX–RX frequency separation
The default E-UTRA TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation for the new FDD frequency bands for NB-IoT/eMTC NTN operation can be specified in Table 2.4-1.
Table 2.4-1: Default UE TX-RX frequency separation
	E-UTRA Operating Band
	TX – RX 
carrier centre frequency
separation

	254
	873.5 MHz


Proposal 5: For the new FDD frequency bands for NB-IoT/eMTC NTN operation, the TX–RX frequency separation should be defined as Table 2.4-1.
2.5 UE maximum output power
Based on the objective of the WID, the new FDD frequency bands for NB-IoT/eMTC NTN operation supports UE power class 3 (+23dBm) and power class 5 (+20dBm). Therefore, the UE maximum output power for category M1 and category NB1 and NB2 can be specified in Table 2.5-1 and 2.5-2, respectively.
Table 2.5-1: UE Power Class for category M1
	EUTRA band
	Class 2
(dBm)
	Tolerance
(dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)

	254
	
	
	23
	+/-2
	20
	+/-2

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance.



Table 2.5-2: UE Power Class for category NB1 and NB2
	EUTRA band
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)

	254
	23
	+/-2
	20
	+/-2


Proposal 6: For the new FDD frequency bands for NB-IoT/eMTC NTN operation, the UE maximum output power for category M1 and category NB1 and NB2 can be specified in Table 2.5-1 and 2.5-2, respectively.
Conclusions
In this contribution, we want to share some further views on UE RF requirements for Introduction of the satellite L-/S-band. Some proposals are made as following:
Proposal 1: The new FDD frequency bands for NB-IoT/eMTC NTN operation should be numbered as Table 2.1-1.
Proposal 2: For the new FDD frequency bands for NB-IoT/eMTC NTN operation, channel bandwidth and transmission bandwidth configuration for eMTC NTN operation should be defined as Table 2.2-1.
Proposal 3: For the new FDD frequency bands for NB-IoT/eMTC NTN operation, channel bandwidth and transmission bandwidth configuration for NB-IoT NTN operation should be defined as Table 2.2-2.
Proposal 4: For the new FDD frequency bands for NB-IoT/eMTC NTN operation, the channel raster, carrier frequency and EARFCN can be defined as Table 2.3-1.
Proposal 5: For the new FDD frequency bands for NB-IoT/eMTC NTN operation, the TX–RX frequency separation should be defined as Table 2.4-1.
Proposal 6: For the new FDD frequency bands for NB-IoT/eMTC NTN operation, the UE maximum output power for category M1 and category NB1 and NB2 can be specified in Table 2.5-1 and 2.5-2, respectively.
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