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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 UE 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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2.2. eMTC UE
In the following table 1, we share some initial views on the UE RF requirements for eMTC over NTN and details could be found as following:
Table 1. summary of the proposals for UE RF requirement for eMTC over NTN
	
	Band-specific or not
	Applicability 

	Transmitter Characteristics
	
	

	General
	No
	To follow the existing text from TN UE in TS 36.101

	Tx power
	Yes
	Open to further discuss 23dBm and 20dBm, maybe 23dBm should be prioritized compared with 20dBm if TU budget is limited in Q3/Q4 in 2022.

	MPR
	No
	This depends on the outcome of coexistence study for ACLR requirement. If TN Cat M1 ACLR/SEM requirement could be reused, then no further MPR work is needed. It could refer to the existing requirement in TS 36.101.

	A-MPR
	Yes
	Similar as NR over NTN, no A-MPR requirement is needed and NS_57N should be applicable for band B255.
And NS_24 and NS_100 is not defined for Cat M1 in 36.101 which should be also not applicable for B256.

	Configured Tx power
	No
	To follow the existing text from TN UE in TS 36.101.

	Output Power Dynamics
	No
	To follow the existing requirement for 36.101.
Similar as NR over NTN, transmit OFF power and ON/OFF mask is not applicable for eMTC over NTN since the band definition is the same for NR over NTN and eMTC over NTN.
Short TTI is supposed to be not applicable for eMTC over NTN since that is targeted for URLLC service. 

	Transmit signal quality
	
	

	- Frequency error
	No
	To follow the requirement defined in TS38.101-5 where UE UL pre-compensation is still needed. In addition, for channel raster 100kHz, there are different network configuration indication, this should be also taken into account.

	- Transmit modulation quality
	No
	To follow the existing requirement defined for TS 36.101.
eMTC DL 64QAM:
eMTC UL: 16QAM

	Output RF spectrum emissions
	
	

	- Occupied bandwidth
	No
	To follow the existing requirement defined for TS 36.101.

	- Out of band emission
	
	

	- SEM 
	No
	This depends on the outcome of coexistence study. 

	- Additional SEM
	Yes
	Not applicable similar as NR over NTN.

	- ACLR
	No
	This depends on the outcome of coexistence study. 

	- Spurious emission
	
	

	- General
	No
	To follow the existing requirement defined for TS 36.101.

	- For UE coexistence
	Yes
	To follow the same requirement defined in TS 38.101-5.

	Transmit intermodulation
	No
	Not to define the requirement for Cat M1 since there is also no corresponding requirements defined in TS36.101 for BW 1.4MHz and 3MHz. 

	Receiver characteristics
	
	

	General
	No
	

	Diversity characteristics
	No
	

	Reference sensitivity
	Yes 
	For Cat-M1 (1.4MHz): 
For FD-FDD Cat M1, its Refens requirement could be scaled with carrier’s RB configuration and Rx ports [2.5dB increasing for single Rx] Since Cat M1 UE is supposed to be equipped with single Rx 
For HD-FDD Cat M1, its Refens requirement could be scaled with carrier’s RB configuration, Rx ports and HD assumption [1.7dB increasing for single Rx] since Cat M1 UE is supposed to be equipped with single Rx.
Please refer to the following agreement in [R4-147954] for MTC UE.

	Maximum input level
	No
	To use 15dB relaxation as baseline and further discuss other values if necessary

	ACS
	No
	This depends on the outcome of coexistence study.

	Blocking characteristics
	
	

	- In-band
	No
	To follow the existing requirement defined for TS 36.101.

	- Out-of-band
	No - but see comment
	For B255, to follow the existing requirement defined for TS 38.101-5.
For B256, similar approach as for n256 defined in TS 38.101-5.

	- Narrow band
	No
	To follow the existing requirement defined for TS 36.101.

	Spurious response
	No
	To follow the existing requirement defined for TS 36.101.

	Intermodulation 
	No
	To follow the existing requirement defined for TS 36.101.

	Spurious emissions
	No
	To follow the existing requirement defined for TS 36.101.



2.3. NB-IoT UE
In the following table 2, we share some initial views on the UE RF requirements for NB-IoT over NTN and details could be found as following:
Table 2. summary of the proposals for UE RF requirement for NB-IoT over NTN
	
	Band-specific or not
	Applicability notes

	Transmitter Characteristics
	
	

	General
	No
	To follow the existing text from TN UE in TS 36.101

	Tx power
	Yes
	Open to further discuss 23dBm and 20dBm, maybe 23dBm should be prioritized compared with 20dBm if TU budget is limited in Q3/Q4 in 2022.

	MPR
	No
	This depends on the outcome of coexistence study for ACLR requirement. If TN NB1 and NB2 ACLR/SEM requirement could be reused, then no further MPR work is needed. It could refer to the existing requirement in TS 36.101.

	A-MPR
	Yes
	Similar as NR over NTN, no A-MPR requirement is needed and NS_57N should be applicable for band B255.
And NS_24 and NS_100 is not defined for NB1/NB2 in 36.101 which should be also not applicable for B256.

	Configured Tx power
	No
	To follow the existing text from TN UE in TS 36.101.

	Output Power Dynamics
	No
	To follow the existing text from TN UE in TS 36.101.
Similar as NR over NTN, transmit OFF power and ON/OFF mask is not applicable for eMTC over NTN since the band definition is the same for NR over NTN and eMTC over NTN.

	Transmit signal quality
	
	

	- Frequency error
	Band-range specific
	To follow the requirement defined in TS38.101-5 where UE UL pre-compensation is still needed. In addition, for channel raster 100kHz, there are different network configuration indication, this should be also taken into account.

	- Transmit modulation quality
	No
	To follow the requirement defined for QPSK and BPSK in TS36.101. 
FFS for 16QAM introduced for NB-IoT in Rel-17.  

	Output RF spectrum emissions
	
	

	- Occupied bandwidth
	No
	To follow the existing requirement defined for TS 36.101.

	- Out of band emission
	
	

	- SEM 
	No
	This depends on the outcome of coexistence study. 

	- Additional SEM
	Yes
	Not applicable similar as NR over NTN.

	- ACLR
	No
	This depends on the outcome of coexistence study. 

	- Spurious emission
	
	

	- General
	No
	To follow the existing requirement defined for TS 36.101.

	- For UE coexistence
	Yes
	To follow the same requirement defined in TS 38.101-5.

	Transmit intermodulation
	No
	To follow the same requirement defined in TS 36.101.

	Receiver characteristics
	
	

	General
	No
	

	Diversity characteristics
	No
	

	Reference sensitivity
	Yes 
	To follow the same requirement defined in TS 36.101.

	Maximum input level
	No
	To use 15dB relaxation as baseline and further discuss other values if necessary

	ACS
	No
	This depends on the outcome of coexistence study. 

	Blocking characteristics
	
	

	- In-band
	No
	To follow the same requirement defined in TS 36.101.

	- Out-of-band
	No 
	For B255, to follow the existing requirement defined for TS 36.101
For B256, similar approach as for n256 defined in TS 38.101-5.

	- Narrow band
	No
	Not applicable for NB-IoT

	Spurious response
	No
	To follow the existing requirement defined for TS 36.101.

	Intermodulation 
	No
	To follow the existing requirement defined for TS 36.101.

	Spurious emissions
	No
	To follow the existing requirement defined for TS 36.101.



Conclusions
In this contribution, we want to share some initial views on UE RF requirement for IoT over NTN and proposals are made as following:
Proposal 1: to further discuss the RF requirements of UE supporting eMTC over NTN as summarized in table 1;
Proposal 2: to further discuss the RF requirements of UE supporting IoT over NTN as summarized in table 2.
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