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Introduction
In RAN#92e meeting, the work item [RP-221819] on NR NTN (Non-Terrestrial Networks) enhancements was approved as one of Rel-18 RAN1/2/3 package. In this contribution, we want to share some initial views on the UE RF requirements for NTN in Ka-band.
The following covers the objectives for NR-NTN deployment in above 10 GHz bands. This work is expected to start after June 2022.
· Study and identify NTN example band: Analysis of regulations and adjacent channel co-existence scenarios. The example band shall be identified early in the WI. Additional bands can be introduced in a release-independent manner. [RAN4]
· Consider the satellite harmonized Ka band as a reference, according to ITU allocation; taking into account deployment type (e.g. VSAT, ESIM), scenarios, and ITU-R/regional regulations, define an example band suitable for development of generic 3GPP minimum performance requirements (the example RAN4 band may be a portion of or the entire harmonized Ka band). [RAN4]
· Study implications of FDD operation in FR2 and derive requirements for the identified example band appropriately. Satellite bands introduced in 3GPP for NTN for FDD shall not impact the existing 3GPP TDD specifications for terrestrial bands adjacent to the NTN band (see note 3 of the approved way forward RP-211596 in RAN#92-e). [RAN4]
· [bookmark: _Hlk90540445]Relevant coexistence scenarios and analysis to be considered in RAN4, if and where applicable, to ensure that satellite bands introduced in 3GPP for NTN shall not impact the existing specifications and shall not cause degradation (in the sense of RAN4 co-existence studies) to networks in 3GPP specified terrestrial bands adjacent to the NTN band. In that, it is assumed that the NTN-TN adjacent band coexistence will be performed at the harmonized Ka band edges. The outcome is expected to be applicable to all NTN-TN adjacent band scenarios (if any) in the whole Ka band range where applicable and regulations allow. [RAN4]
· For all the above, RAN4 process as agreed for NTN in FR1 should be used for coexistence analysis in above 10 GHz bands [RAN4].
· [bookmark: _Hlk89787333]Definition of NTN band(s) above 10 GHz does not change the current FR1/FR2 definition, nor automatically apply to future terrestrial bands defined in this frequency region; (see proposal 2 of the approved way forward RP-211596 in RAN#92-e) [RAN4]
[bookmark: OLE_LINK13][bookmark: OLE_LINK20][bookmark: OLE_LINK14][bookmark: OLE_LINK10]Discussion  
Table 1. Summary of related UE RF requirement
	
	Band-specific or not
	Applicability 

	Transmitter Characteristics
	
	

	General
	No
	To follow the existing text from TN UE in TS 38.101-2

	Tx power
	Yes
	New power for NTN VSAT should be defined and the following requirement should be considered.
· UE minimum peak EIRP
· UE maximum output power limits
· UE spherical coverage (TBD %-tile CDF should be revisited for NTN VSAT UE)

	MPR
	No
	This depends on the ACLR, SEM and EVM requirement and discussion could be postponed until other requirement is more clear.

	A-MPR
	Yes
	This depends on other coexistence requirement or regulatory requirement. Operators ‘s input are encouraged. 

	Configured Tx power
	No
	To follow the existing text from TN UE in TS 38.101-2.

	Output Power Dynamics
	No
	The minimum output power for NTN VSAT UE, this could be further discussed. 
Transmitter OFF power and ON-OFF time mask and power control related parameter in TS 38.101-2 could be good starting point.

	Transmit signal quality
	
	

	- Frequency error
	No
	to follow the requirement defined in TS38.101-5 where UE UL pre-compensation is still needed. 

	- Transmit modulation quality
	No
	To follow the existing requirement defined for TS 38.101-2, however the maximum modulation order could be further discussed similar as Rel-17 NR over NTN
Carrier leakage and in-band emission are also power class specific requirement and this could be further discussed.


	Output RF spectrum emissions
	
	

	- Occupied bandwidth
	No
	To follow the existing requirement defined for TS 38.101-2.

	- 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 38.101-2.

	- For UE coexistence
	Yes
	Coexistence requirement for the surrounding TN bands should be considered.

	Transmit intermodulation
	No
	Not applicable similar as FR2 UE RF

	Beam correspondence
	No
	This need more further discussions. This might be not needed since Ka-band is FDD and its frequency gap between DL and UL is quite big.

	Receiver characteristics
	
	

	General
	No
	

	Diversity characteristics
	No
	

	Reference sensitivity
	Yes 
	The following requirements should be defined for NTN VSAT UE.
· Reference sensitivity power level 
· EIS spherical coverage requirement
 

	Maximum input level
	No
	Further system level evaluation is needed and this requirement might be relaxed similar as Rel-17 NR NTN.

	ACS
	No
	This depends on the outcome of coexistence study.

	Blocking characteristics
	
	

	- In-band
	No
	This depends on the outcome of coexistence study.

	- Out-of-band
	NA
	NA

	- Narrow band
	NA
	NA

	Spurious response
	NA
	NA.

	Intermodulation 
	NA
	NA

	Spurious emissions
	No
	To follow the existing requirement defined for TS 38.101-2.



Conclusions
In this contribution, we want to share some initial views on UE RF requirements for NTN in Ka-band.and proposals are made as following:
Proposal 1: to define UE RF requirement for NTN in Ka-band as proposed in table 1.
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