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Introduction
In RAN#95e meeting, the work item [RP-221556] on NB-IoT/eMTC core & performance requirements for NTN was approved as one of Rel-18 RAN4 package. In this contribution, we want to share some initial views on SAN RF requirement for IoT over NTN.
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)
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2.1. SAN type
As indicated the objective [1], it’s agreed to leverage the studies and requirements (where applicable) of NTN NR bands n256 and n255 (and any relevant E-UTRA bands). For Rel-17 SAN types for NR over NTN, there are two SAN types defined, namely SAN type 1-H and SAN type 1-O. For IoT over NTN in Rel-18, we propose to define the same SAN types unless there is any specific reasons to preclude these types.
Proposal 1: to define SAN type 1-H and type 1-O for IoT over NTN;
2.2. eMTC
In the following table 1, we share some initial views on the SAN RF requirements for SAN supporting eMTC and details could be found as following:
Table 1. summary of the proposals for SAN RF requirement for eMTC over NTN
	Tx requirements
	Applicability 

	[bookmark: _Toc24574]Satellite Access Node output power 
	Reuse the same requirement for NR over NTN in TS38.108

	[bookmark: _Toc22538]Output power dynamics
	

	RE power control dynamic range

	Reuse the same requirement of TS36.104 with modulation order up to 64QAM

	Total power dynamic range
	Reuse the Total power dynamic range of TS 36.104


	Transmit ON/OFF power
	This is not applicable for FDD bands

	Transmitted signal quality
		

	Frequency error

	Reuse the same requirement for NR over NTN in TS38.108

	Modulation quality

	Reuse the same requirement for NR over NTN in TS38.108 with 64QAM as optional feature.

	Time alignment error
	This is not applicable similar as NR over NTN in TS38.108

	Unwanted emissions
	

	Occupied bandwidth

	Reuse the same requirement for NR over NTN IN TS38.108 which is following ITU-R Recommendation SM.328

	Adjacent Channel Leakage Power Ratio
	Reuse the same requirement for NR over NTN in TS 38.108.

	Operating band unwanted emissions

	Reuse the same requirement for NR over NTN in TS 38.108.
Note: to follow Annex 5 of ITU recommendation SM.1541-6 to define SAN OBUE requirements

	Transmitter spurious emissions

	Reuse the same requirement for NR over NTN in TS38.108
Note: to follow ITU-R recommendation SM.329-12 (Unwanted emissions in the spurious domain), with the measurement bandwidth of 4 kHz.

	Transmitter intermodulation
	Not applicable similar as NR over NTN in TS 38.108

	Rx requirement
	

	Reference sensitivity level
	Alt 1: (more preferred since only Cat M1 is supported in Rel-17/18 eMTC over NTN )
· Reuse the same FRC A1-1 for 1.4MHz LTE BW for all carriers since only Cat M1 is supported in Rel-17/18 eMTC over NTN; 
· Reuse the NF for NR over NTN. e.g. 7.4dB for GEO and 4.3dB for LEO
· Ruse the implementation margin as 2dB;
Alt 2: (less spec impacts compared with Alt1, however less preferred since only Cat M1 is supported for eMTC over NTN)
· Reuse the same FRC A1-1 for 1.4MHz, FRC A1-2 for 3MHz and and FRC A1-3 for 5MHz, 10MHz, 15MHz and 20MHz
· Reuse the NF for NR over NTN. e.g. 7.4dB for GEO and 4.3dB for LEO
· Ruse the implementation margin as 2dB;

	Dynamic range 
	For GEO,  to follow the same agreement without requirement defined.
For LEO,
Alt 1: (more preferred since only Cat M1 is supported in Rel-17/18 eMTC over NTN )
· Reuse the same FRC A2-1 for 1.4MHz LTE BW for all carriers since only Cat M1 is supported in Rel-17/18 eMTC over NTN; 
· Reuse the NF for NR over NTN. e.g. 7.4dB for GEO and 4.3dB for LEO
· Reuse IoT 15dB for NR over NTN
· Ruse the implementation margin as 2.5dB;
Alt 2: (less spec impacts compared with Alt1, however less preferred since only Cat M1 is supported for eMTC over NTN)
· Reuse the same FRC A2-1 for 1.4MHz, FRC A2-2 for 3MHz and and FRC A2-3 for 5MHz, 10MHz, 15MHz and 20MHz
· Reuse the NF for NR over NTN. e.g. 7.4dB for GEO and 4.3dB for LEO
· Reuse IoT 15dB for NR over NTN
· Ruse the implementation margin as 2.5dB;

	ACS
	To reuse 38dBc for both GEO and LEO.
For wanted signal power level PREFSENS+6dB
FRC for wanted signal should follow the agreement of Reference sensitivity level

	In-band blocking
	No requirement defined similar as NR over NTN in TS38.108

	Out of band blocking
	To reuse OOBB power level as -44dBm for both GEO and LEO.
Note: the worst coexistence case (i.e. SpaceOps TC station at satellite Nadir) is applicable for both NR over NTN and IoT over NTN.
For wanted signal power level PREFSENS+6dB
FRC for wanted signal should follow the agreement of Reference sensitivity level

	Receiver spurious emission
	To reuse the requirements for NR over NTN in TS38.108 and follow the updates of TS 38.108 if necessary since this is under the discussion.

	Receiver intermodulation
	No requirement defined similar as NR over NTN in TS38.108

	In-channel selectivity
	For GEO and LEO, to reuse ICS level as 12 dB for GEO, 24dB for LEO used for NR over NTN in Rel-17.
For FRCs for eMTC over NTN, 
Alt 1: (more preferred since only Cat M1 is supported in Rel-17/18 eMTC over NTN )
· Reuse the same FRC A1-4 for 1.4MHz LTE BW for all carriers since only Cat M1 is supported in Rel-17/18 eMTC over NTN; 
· Reuse the NF for NR over NTN. e.g. 7.4dB for GEO and 4.3dB for LEO
· Reuse the implementation margin as 2dB;
Alt 2: (less spec impacts compared with Alt1, however less preferred since only Cat M1 is supported for eMTC over NTN)
· Reuse the same FRC A1-4 for 1.4MHz, FRC A1-5 for 3MHz, FRC A1-2 for 5MHz and FRC A1-3 for 10MHz, 15MHz and 20MHz
· Reuse the NF for NR over NTN. e.g. 7.4dB for GEO and 4.3dB for LEO



2.3. NB-IoT
In the following table 2, we share some initial views on the SAN RF requirements for SAN supporting NB-IoT and details could be found as following:
Table 2. summary of the proposals for SAN RF requirement for NB-IoT over NTN
	Tx requirements
	Applicability 

	Satellite Access Node output power 
	Reuse the same requirement for NR over NTN in TS38.108

	Output power dynamics
	

	RE power control dynamic range
	Not applicable, there is not requirement defined in TN BS.

	Total power dynamic range
	Not applicable, there is not requirement defined in TN BS.


	Transmit ON/OFF power
	This is not applicable for FDD bands

	Transmitted signal quality
		

	Frequency error

	Reuse the same requirement for NR over NTN in TS38.108

	Modulation quality

	Reuse the same requirement for NB-IoT defined in TS6.104 in principle and further discuss the 16QAM supported in Rel-17 should be also supported for NB-IoT over NTN.

	Time alignment error
	This is not applicable similar as NR over NTN in TS38.108

	Unwanted emissions
	

	Occupied bandwidth

	Reuse the same requirement for NR over NTN IN TS38.108 which is following ITU-R Recommendation SM.328.

	Adjacent Channel Leakage Power Ratio
	This depends on the outcome of coexistence study. 

	Operating band unwanted emissions

	to follow Annex 5 of ITU recommendation SM.1541-6 to define SAN OBUE requirements and there might be some further adjustment based on the ACLR requirement

	Transmitter spurious emissions

	Reuse the same requirement for NR over NTN in TS38.108
Note: to follow ITU-R recommendation SM.329-12 (Unwanted emissions in the spurious domain), with the measurement bandwidth of 4 kHz.

	Transmitter intermodulation

	Not applicable similar as NR over NTN in TS 38.108

	Rx requirement
	

	Reference sensitivity level
	· Reuse the same FRC A14-1 for 15kHz and FRC A14-2 for 3.75kHz 
· Reuse the NF for NR over NTN. e.g. 7.4dB for GEO and 4.3dB for LEO
· Ruse the implementation margin as 2dB;

	Dynamic range 
	For GEO and LEO, to further study the IoT level to identify whether it’s necessary to define the dynamic range requirements;
For FRC and other parameters,
· Reuse the same FRC A15-1 for 15kHz and FRC A15-2 for 3.75kHz 
· Reuse the NF for NR over NTN. e.g. 7.4dB for GEO and 4.3dB for LEO
· Ruse the implementation margin as 2.5dB;

	ACS
	This depends on the outcome of coexistence study. 

	In-band blocking
	No requirement defined similar as NR over NTN in TS38.108

	Out of band blocking
	To reuse OOBB power level as -44dBm for both GEO and LEO.
Note: the worst coexistence case (i.e. SpaceOps TC station at satellite Nadir) is applicable for both NR over NTN and IoT over NTN.
For wanted signal power level PREFSENS+6dB

	Receiver spurious emission
	To reuse the requirements for NR over NTN in TS38.108 and follow the updates of TS 38.108 if necessary since this is under the discussion.

	Receiver intermodulation
	No requirement defined similar as NR over NTN in TS38.108

	In-channel selectivity
	No requirement should be defined similar as TN NB-IoT due to its narrow bandwidth.



Conclusions
In this contribution, we want to share some initial views on SAN RF requirement for IoT over NTN and proposals are made as following:
Proposal 1: to define SAN type 1-H and type 1-O for IoT over NTN;
Proposal 2: to further discuss the SAN supporting eMTC over NTN as summarized in table 1;
Proposal 3: to further discuss the SAN supporting eMTC over NTN as summarized in table 2.
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