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1	Introduction
A new WID [1] on NB-IoT/eMTC core & performance requirements for NTN was established in RAN#96. The objectives on core RF requirements are duplicated below:1) Specification of RF requirements for Satellite Access Node (SAN) and UE including the following [RAN4]:
· Specification of a 200 kHz channel raster in bands where this is feasible. 
· In bands where it is not feasible to define a 200 kHz channel raster, the specification of a 100 kHz channel raster to be used in conjunction with signalling of the “part-of EARFCN” indication on MIB, with multiple EARFCN hypotheses. 
· Verification of co-existence of IoT NTN with TN, re-using or extrapolating from existing coexistence results (from NR NTN or other) where appropriate, and considering additional simulations as necessary.
· Leveraging the studies and requirements (where applicable) of NTN NR bands n256 and n255 (and any relevant E-UTRA bands), specify the following new FDD frequency bands for NB-IoT/eMTC NTN operation:
· S-band (1980-2010 MHz in UL, and 2170-2200 MHz in DL)
· L band (1626.5 MHz – 1660.5 MHz in UL, and 1525 MHz – 1559 MHz in DL)

The specification work of this WI shall:
· Be limited to FDD requirements applicable for NB1/NB2 and Cat-M1 UE categories (HD-FDD and FD-FDD for Cat-M1).
· Re-use the framework and requirements from NB-IoT/eMTC, as well as NR NTN requirements, where applicable. 

NOTE: Rel-17 IoT NTN specifications do not cover non-NTN NB-IoT/eMTC functionality defined later than Rel-16.


In the following, we discuss some selected issues related to the UE RF requirements.
2	Discussion
In order to take advantage of the existing NB-IoT/eMTC ecosystem, it would be beneficial to reuse the corresponding TN UE RF requirements as much as possible. Some requirements may be even relaxed, considering the NTN characteristics.
2.1 Operating bands and channel arrangement
· Operating bands
The definition could follow the example of NR-NTN.
Table 1: NTN satellite bands
	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: 	NTN satellite bands are numbered in descending order from 256.



· UE channel bandwidth
For Cat-M1, the CBW to be supported is 1.4MHz; for Cat-NB1/NB2, the CBW is 200kHz.

· Channel raster
As per the WID [1], a 200 kHz channel raster is the preferred choice, and 100kHz is the fallback option if the former is deemed infeasible.  So far, no blocking issue has been identified for the 200kHz channel raster.

· Carrier frequency and Absolute Radio Frequency Channel Number (ARFCN)
Two options of ARFCN mapping for IoT NTN are shared below, i.e. follow the convention of NR-NTN or follow the convention of E-UTRA. 

Option 1: Follow NR-NTN and define the ARFCN for IoT NTN
Table 2: Applicable NR-ARFCN per operating band
	NTN satellite operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	256
	200
	396001 – <40> – 401999
	434001 – <40> – 439999

	255
	200
	325301 – <40> – 332099
	305001 – <40> – 311799

	NOTE :	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.



Note that the ARFCN corresponding to band edge frequencies are excluded such as 2170MHz and 2200MHz for band 256 DL, since they cannot be used as carrier frequencies.

Option 2: Follow E-UTRA and define the ARFCN for IoT NTN

[bookmark: _GoBack]The first step is to define new E-UTRA bands and the corresponding EARFCN. Since the EARFCN uses 18 bits, it’s proposed to start from 262143 (=2^18-1) for the last EARFCN for band 256, and then continue in descending order to assign the EARFCN for the uplink of band 256 and then band 255, etc. For the downlink, the assignment of EARFCN may start from 229375, which is equal to 2^18-2^15-1. The details of the new EARFCN are shown in Table 3.
Table 3: E-UTRA channel numbers
	E-UTRA Operating
Band
	Downlink
	Uplink

	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
	FUL_low (MHz)
	NOffs-UL
	Range of NUL

	256
	2170
	229076
	229076 – 229375
	1980
	261844
	261844 – 262143

	255
	1525
	228736
	228736 – 229075
	1626.5
	261504
	261504 – 261843

	NOTE :	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.


  
The second step is to select the applicable EARFCN for IoT NTN bands as shown in Table 4.
Table 4: Applicable EARFCN per operating band
	NTN satellite operating band
	ΔFRaster
(kHz) 
	Downlink
Range of NDL
(First – <Step size> – Last)
	Uplink
Range of NUL
(First – <Step size> – Last)

	256
	200
	229077 – <2> – 229375
	261845 – <2> – 262143

	255
	200
	228737 – <2> – 229075
	261505 – <2> – 261843

	NOTE :	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.




2.2 Transmitter characteristics
· UE maximum output power
Both PC5 and PC3 are to be supported, the feasibility of which has been confirmed in [2].

· ACLR & SEM
It’s expected that the same requirements as the TN UEs would be sufficient for NTN UEs. For Cat NB1/NB2, it’s not expected that such NTN UEs would coexist with GSM UEs on the same band. Hence, the GSM_ACLR requirement for Cat NB1/NB2 may be removed. Actually, the OBW requirement implies a more stringent ACLR (23 dB) than the GSM_ACLR (20 dB).

· Spurious emissions for UE co-existence
The NTN band 255 has the same frequency range as E-UTRA band 24, and the NTN band 256 is a sub-block of E-UTRA band 65. It’d be reasonable to reuse the spurious emission requirements for protected bands of the corresponding E-UTRA bands.

2.3 Receiver characteristics
· Maximum input level
The same requirement for NR-NTN UE may be reused, i.e. -40 dBm.

· ACS
It’s expected that the same requirements as the TN UEs would be sufficient for NTN UEs. For Cat NB1/NB2, it’s not expected that such NTN UEs would coexist with GSM UEs on the same band. Hence, the GSM ACS requirement for Cat NB1/NB2 may be removed.

3	Conclusion
In this paper, we have shared our initial views on the IoT NTN UE RF requirements. Particularly, two options are proposed for the definition of NTN ARFCN based on a 200 kHz channel raster.
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