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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 further views on the SAN 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_LINK14][bookmark: OLE_LINK20][bookmark: OLE_LINK13][bookmark: OLE_LINK10]Discussion  
2.1. NTN SAN RF requirements
	OTA Tx requirements
	Applicability notes

	Radiated transmit power (EIRP)
	Status: complete

	Radiated transmit power (EIRP)
	Status: complete

	OTA Satellite Access Node output power (TRP)
	Status: complete.

	OTA Output power dynamics
	

	OTA RE power control dynamic range
	Status: complete.

	OTA Total power dynamic range
	Status: complete

	OTA Transmit ON/OFF power
	Status: complete

	OTA Transmitted signal quality
		

	OTA Frequency error
	Status: complete

	OTA Modulation quality
	Status: ongoing
Reuse QPSK and 16QAM requirements of 17.5% and 12.5%, respectively.
Regarding the DL 64QAM, it highly depend on the link budget of NTN in Ka-band and whether there are power backoff for the support 64QAM from SAN side perspective similar as FR2 TN BS. 
Based on the rough link budget calculation, the increased antenna gain at VSAT UE compared with FR1 handheld UE could compensate the increasing pathloss.
More evaluation results will be provided later on.
Proposal 1: to consider the potential power backoff and link budget for the support of DL 64QAM 

	OTA Time alignment error
	Status: complete

	Unwanted emissions
	

	OTA Occupied bandwidth

	Status: complete

	OTA relative ACLR (Adjacent Channel Leakage Ratio)
	Status: ongoing.
FFS pending on co-existecne study conclusion 

	OTA absolute ACLR
	Status: complete

	OTA OBUE (Operating band unwanted emissions)
	Status: complete

	OTA TX spurious emissions
	Status: complete

	OTA TX intermodulation
	Status: complete



	OTA Rx requirement
	Applicability notes

	OTA sensitivity
	Status: complete

	OTA Reference sensitivity level
	Status: ongoing.
While the overall requirement framework can be reused from the BS type 2-O in TS 38.104, the range of EIS values applicable to the NTN SAN deployment in FR2 requires further study.
Regarding the EIS values for SAN REFSENS, we propose to follow the existing approach used for FR2 TN BS, however the following NF and antenna factor should be updated accordingly based on satellite input. 


	BS class
	G

	
	GEO
	LEO120KM and LE0600KM

	SAN
	?? to 58.5 dBi dBi
	?? to 38.5 dBi



Proposal 2: propose to follow the existing FR2 TN BS approach with some updates for NF and antenna gain factor G; 


	OTA Dynamic range
	Status: ongoing.
FFS pending further evaluation 

	OTA ACS
	Status: ongoing.
FFS pending on co-existence study conclusion 

	OTA In-band blocking
	Status: complete

	OTA Out of band blocking
	Status: ongoing.
to start with OOBB power level as -44dBm and this should be changed to V/m in the OTA chamber.  

	OTA Receiver spurious emission
	Status: complete

	OTA Receiver intermodulation
	Status: complete

	OTA In-channel selectivity
	Status: ongoing
FFS

	co-location requirements
	Status: complete



Conclusions
In this contribution, we want to share some further views on NTN SAN RF requirements.and proposals are made as following:
Proposal 1: to consider the potential power backoff and link budget for the support of DL 64QAM;
Proposal 2: propose to follow the existing FR2 TN BS approach with some updates for NF and antenna gain factor G;
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