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Introduction
In [1], the RF part objective is stated as 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)

In this paper, we present our view on the IoT UE RF requirement overview.
Discussion
In WID[1], there is additional description as below:
All requirements specified as part of this WI shall be Release-independent from Rel-17, and generic requirements defined for the above frequency bands shall be used as a basis for definition (in a later Release-independent work item) of requirements for future E-UTRA bands for IoT NTN operation.
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
As the objective require the release -independent from Rel-17,the scope of the Rel-17 WID should be inherited in Rel-18 RAN4 WID. For example, the scope of WID[1] has relevant part in WID[5]:
· Standalone deployment for NB-IoT / eMTC (i.e. operating in carrier(s) used only for NB-IoT NTN (resp. eMTC NTN)) for support in Rel-17 timeframe will be prioritized. 
Standalone deployment for NB-IoT / eMTC should be priorizted for IoT NTN to be release independent from Rel-17.
 In the WID, CAT-M1 and NB-IoT are to be specified and limited to the FDD band requirement. The new specification shall reuse the requirements and/or requirement framework from NB-IoT/eMTC as it is the LTE specification. If the requirements is exactly the same for TN and NTN IoT, then refer to LTE. But if IoT NTN UE requirement is different with TN,  the requirement shall be copied and updated in the new TS. The same apporach for NTN UE. 
IoT NTN UE specification could refer to the existing NB-IoT/Cat-M1 requirement if TN and NTN is the same, otherwise, the requirement shall be copied and updated in new TS.

For other specification impact, the analysis is provided in below table.
Table 1: IoT UE NTN specification updates to support IoT NTN
	Requirement
	Requirement clause (to be aligned with final specification structure)
	Updates to support SA NTN NB-IoT
	Updates to support SA NTN Cat-M1

	UE maximum output power
	6.2.1
	PC3 
	PC3

	UE maximum output power reduction
	6.2.2
	Could reuse the 36.101 clause 6.2.3F if the ACLR&SEM would not be tighter than TN NB-IoT
	Could reuse the 36.101 clause 6.2.3E if the ACLR&SEM would not be tighter than TN CAT-M1

	UE additional maximum output power reduction
	6.2.3
	Requirement could be following the same principle with NTN UE,  No A-MPR for NB-IoT
	discuss whether to reuse NTN UE or TN, considering the 1.4MHz and NTN requirement.

	Configured transmitted power
	6.2.4
	Refer to 36.101 clause 6.2.5F 
	Refer to 36.101 clause 6.2.5

	Minimum output power
	6.3.1
	Refer to 36.101  clause 6.3.2F
	Refer to 36.101, only 1.4MHz channel BW and remove other channel

	Transmit OFF power
	6.3.2
	Refer to 36.101  clause 6.3.3F
	Reuse 36.101 clause 6.3.3, only 1.4MHz channel BW

	Transmit ON/OFF time mask
	6.3.3
	Refer to 36.101  clause 6.3.4F
	Refer to 36.101  clause 6.3.4

	Power control
	6.3.4
	Refer to 36.101  clause 6.3.5F
	Refer to 36.101  clause 6.3.5

	Transmit signal quality - Frequency error
	6.4.1
	Refer to 36.101  clause 6.5.1F, reuse the doppler clarification note from NTN UE
	Refer to 36.101  clause 6.5.1F, reuse the doppler clarification note from NTN UE

	Transmit modulation quality
	6.4.2
	Refer to 36.101  clause 6.5.2F
	Refer to 36.101  clause 6.5.2E

	[bookmark: _Toc97562297]Output RF spectrum emissions- Occupied bandwidth
	6.5.1
	Refer to 36.101  clause 6.6.1F
	reuse 36.101  clause 6.6.1, only 1.4MHz channel

	Out of band emission- Spectrum emission mask
	6.5.2.2
	Discuss after the ACLR, potentially refer to 36.101 clause 6.6.2F
	Discuss after the ACLR, potentially reuse 36.101 clause 6.6.2 for 1.4MHz channel

	Adjacent channel leakage ratio
	6.5.2.4
	Up to coexisting simulation discussion 
	Up to coexisting simulation discussion

	General spurious emissions
	6.5.3.1
	refer to the 36.101 clause 6.6.3F (FooB different with NTN UE), 
	refer to the 36.101 clause 6.6.3

	Spurious emissions for UE co-existence
	6.5.3.2
	Reuse NTN UE
	Reuse NTN UE

	Transmit intermodulation
	6.5.4
	refer to the 36.101 clause 6.7.1F
	N/A

	Reference sensitivity
	7.3
	refer to the 36.101 clause 7.3.1F.1
	 discuss if to scale from NTN UE REFSENCE with different BW and # of antenna port

	Maximum input level
	7.4
	Reuse NTN UE
	Reuse NTN UE

	Adjacent channel selectivity
	7.5
	Up to coexisting simulation discussion
	Up to coexisting simulation discussion

	In-band blocking
	7.6.2
	refer to the 36.101 clause 7.6.1.1F
	reuse the 36.101 clause 7.6.1.1

	Out-of-band blocking
	7.6.3
	refer to the 36.101 clause 7.6.2.1F
	reuse the 36.101 clause 7.6.2.1 or TS 38.101-5 for n256

	Narrow band blocking
	7.6.4
	N/A
	reuse the 36.101 clause 7.6.3.1

	Spurious response
	7.7
	refer to the 36.101 clause 7.7.1F
	reuse the 36.101 clause 7.7.1

		Intermodulation characteristics
	7.8
	refer to the 36.101 clause 7.8.1F
	reuse the 36.101 clause 7.8.1

	Spurious emissions
	7.9
	Reuse NTN UE
	Reuse NTN UE



For the general clause 5, the channel raster needs to be discussed separately as in WID, there is one objective to design a 200kHz channel raster. The analysis will be provided in separated companion paper.

Consider the above potential updates for new IoT UE specification based on NTN UE specification structure of TS 38.101-5.
Conclusions
In this contribution, we present our view on the RF requirement overview for IoT UE with below observations and proposal:
1. Standalone deployment for NB-IoT / eMTC should be priorizted for IoT NTN to be release independent from Rel-17.
1. IoT NTN UE specification could refer to the existing NB-IoT/Cat-M1 requirement if TN and NTN is the same, otherwise, the requirement shall be copied and updated in new TS.
Consider the above potential updates for new IoT UE specification based on NTN UE specification structure of TS 38.101-5.
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