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Introduction
This document is to capture the outcome of offline discussion minutes for NTN VSAT RF requirements in Ka-band at Oct 30 and Oct 31. 
The participant includes the following companies: ZTE, Thales, Samsung, Ericsson, Huawei, Qualcomm. 
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2.1. Recommended WF
Issue 1-1: For NTN UE power class/types definition:

Recommended WF:
	UE/Power class
	UE type
	Type description

	[A] [fixed VSAT]
	1
	Fixed VSAT communicating with GSO and LEO with mechanical steering antenna.

	
	2
	Fixed VSAT communicating with GSO and LEO with electronical steering antenna.

	
	3
	Fixed VSAT communicating with LEO only with electronical steering antenna.

	[B][Mobile VSAT]
	4
	Mobile VSAT communicating with GSO with mechanical steering antenna.

	
	5
	Mobile VSAT communicating with GSO with electronical steering antenna.

	Note: Assuming that UE has single beam towards one single satellite at a given time.





Issue 1-2: Mapping between NF and NTN UE power class/types 
Recommended WF:
  Fixed VSAT:
                             Electronic steering
                                             Class 1: 2.5 dB NF  (LEO and GEO)
                                             Class 2: 6 dB NF  (LEO only)
Mechanical steering
                                             Class 1: 2.5 dB NF  (LEO and GEO)
 
   Mobile VSAT:
                              electronic steering
                                             Class 1: 2.5 dB NF  (LEO and GEO)
                                             Class 2: 6 dB NF  (LEO only)
mechanical steering
                                             Class 1: 2.5 dB NF  (LEO and GEO)

NOTE: Mobile VSAT in the LEO is not precluded in the future release and we need to further discuss with operators. 


Issue 1-3: the necessity of introduction of NTN UE capable of both electronic steering and mechanical steering and how reflect in the above UE types.
Recommend WF from RF perspective:
For the hybrid beam steering capable NTN UE, one clarification note is added in 38.133, hybrid steering capability UE, the requirement could follow either electronic or mechanical beam steering capability.


Issue 1-4: how to define the on-axis EIRP limit 
Recommended WF:
maximum EIRP limit is 76.2dBm. 
The maximum TRP limit for NTN UE follow the ITU recommendation. 


Issue 1-5: transmit power assumption for each UE types.
Recommended WF:
· for each UE type, single value for minimum EIRP limit for certain elevation angle and FFS for the exact value; 
· If UE is capable of communicating with both GSO and LEO, to follow the minimum EIRP for worse case.

Issue 1-6: freq error requirement for NTN VSAT
Recommended WF:
· Reuse the existing FR1 NTN UE freq error requirement [+/-0.1ppm with 1ms];


Issue 1-7: EVM requirement for NTN VSAT
Agreement: 
· Reuse the existing RF requirement with Modulation limited up to 16QAM and optional to support 64QAM

Issue 1-12 Phase continuity requirement for DMRS bundling.
Recommended WF:
· NOT applicable for FR2 NTN VSAT


Issue 1-13 OBW
Recommended WF:
· Option 1: to follow the existing requirement of TS 38.101-2


Issue 2-1B FRC and FDD pattern in Annex.
Recommend WF:
Reuse the existing DL FRC defined in TS38.101-2 with update TDD pattern configuration for FDD.  FFS for UL FRC/ PRB configuration. 


Issue 2-2: Maximum input power for NTN VSAT
Recommend WF:
· Depend on the simulation inputs/link budget [elevation angle as 90 degree] and only consider the receiver power without considering receiver array gain/aperture gain. 
· If the VSAT is communicating with both GSO and LEO, the requirement will be decided by the worse case;

Issue 2-5: Receiver spurious emission requirement for NTN VSAT.
Recommend WF:
Option 1: not needed since this is FDD band and OTA conformance testing. 


2.2. Open for further discussions
Issue 1-7A: the necessity of introduction of PI/2 BPSK.
· To introduce the PI/2 BPSK for NTN UE. 
· Optional for NTN UE; 
Issue 1-8: the necessity of carrier leakage requirement for NTN VSAT
· FFS
Issue 1-9 the necessity of in-band emission for NTN VSAT
· FFS

Issue 1-10 the necessity of EVM equalizer spectrum flatness requirement for NTN VSAT
· FFS

Issue 1-11 the necessity of EVM spectral flatness for Pi/2 BPSK modulation for NTN VSAT
· FFS
Issue 1-14 SEM
Recommended WF:
· Option 1: To follow ITU-R SM.1541-6, Annex 5 OoB domain emission limits for space services (earth and space stations)
· Option 2: other options are not precluded. 

Issue 1-14 ACLR requirement
· Option 1: this depends on the coexistence study. 

Issue 1-15 Transmitter spurious emission requirement
· FFS

Issue 2-1 Power level for Min EIS
Option 1:  to use the following formula with Rx Gain as [TBD]
EIS=-174+10*log10(BW)+NF+SINR+IM-G

Where G is including antenna gain and [polarization gain]

For Rx gain without polarization gain:
· to use the assumption in the coexistence study [39.7dBi] for NF=2.5dBi
· [17dBi] for VSAT connecting with LEO only with NF 6dB; 


Issue 2-1A the necessity of introduction of 3dB polarization gain
Option 1:  Yes
Option 2:  No
Option 3:  other options.

Issue 2-3: ACS requirement for NTN VSAT
Option 1: depend on the simulation inputs 
Option 2: other options are not precluded. 


Issue 2-4: in-band blocking for NTN VSAT
Option 1: depend on the simulation inputs/link budget and less than maximum input power;
Option 2: other options are not precluded. 

