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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 the previous RAN4 meeting, we reached good progress on the VSAT RF requirements, however there are still some remaining issues left for further discussions. In this contribution, we would like to share some further views on these remaining Tx requirements.
	Online agreement
Issue 1-1: Maximum TRP
Online Agreement:
· [bookmark: _GoBack]For type 1 and type 4 with mechanical steering antenna (e.g. parabolic antenna) 
· 35dBm
· For type 2,3, 5 with electronic steering antenna (e.g. phase antenna array) 
· 35dBm, 40dBm or 45dBm for further decision in this meeting.

Offline agreement:  
For maximum TRP:
· For type 2,3, 5 with electronic steering antenna (e.g. phase antenna array) 
· [43dBm] for further ACLR evaluation; if there is coexistence issue identified for 43dBm next meeting, then set 40dBm as maximum TRP power; 
· The maximum EIRP 76.2 is not changed, the antenna gain for other TRP values could further adjusted; 

Offline agreement:  
For the minimum peak EIRP requirement:
· To state in RAN4 spec to declare the supported elevation angles to comply the minimum peak EIRP requirement and leave the test for RAN5 discussion. 

Issue 1-2: Minimum output power
WF:
Not to define the transmitter Minimum controlled output power requirement; 

Issue 1-3: Transmit ON-OFF power 
· Recommended for further discussion: 
·  Option 1: reusing FR2 BS OFF power requirement  -36dBm/MHz
Online Agreement: 
· Agree on Option 1.

Issue 1-4: Transmit ON-OFF time mask
Online Agreement: 
· Transient period for FR2-NTN is 5us.

Issue 1-5:  Transmit freq error
· Recommended Agreement: 
·  Follow the agreement reached in R4-232197 with fixed doppler shift.
· Time varying doppler shift will be discussed in Rel-19 RAN4 NTN WID.

Issue 1-6:  Transmit modulation quality
· Recommended Agreement: 
·  Follow the agreement reached in R4-2317648, R4-2321974

Issue 1-7:  SEM
Online Agreement: 
· Agree on proposal 4.
· FFS on definition of P_(rated,UE)

Offline agreement for  NS indication for regional requirements 
Step 1: to make the regulatory requirement clear and applicable to which bands; 
Step 2: to further discuss how to arrange the regulatory requirement in the specification next meeting;

Issue 1-8:  Power control requirement
Online Agreement: 
· No requirement for power control for Ka band for NR-NTN UE
Issue 1-9:  MPR requirement for type 2 and type 5 to meet OFF-axis EIRP requirement
Offline agreement:  
For type 2 an type 5,  the power reduction for OFF-axis EIRP requirement might be needed and the exact value is left for the implementation; 

Issue 2-1  Minimum EIS requirement
Online Agreement:
· for type 3 UE, to specify minimum EIS as -115.6dBm for 50MHz, for the other channel bandwidth, the corresponding EIS requirement could be scaled with PRB based compared with 50MHz; 
· for type 1/2/4/5 UE, to specify minimum EIS as -122dBm for 50MHz, for the other channel bandwidth, the corresponding EIS requirement could be scaled with PRB based compared with 50MHz

Issue 2-2: Maximum input power
Online Agreement: 
· For type 3, 
· [-101]dBm as maximum input power with 64QAM
· For type 1/2/4/5:
· -109.6dBm with 16QAM or [64QAM]. 
· FFS for QPSK
· The exact MCS or coding rate for FRC of maximum input power need further discussion and confirmation.
Issue 2-5: Polarization characteristics
Online Agreement: 
· Either RHCP or LHCP is supported by Ka band VSAT in Rel-18
Open for further discussion 
Issue 1-11: Antenna performance
· Proposal 1: Specify Antenna performance requirements for band n511 and n510 based on FCC 47 CFR 25.209. [Ericsson, R4-2404939]
· Proposal 2: Antenna point accuracy should not be introduced into the spec until RAN4 fully discuss such requirements in detail.  [Huawei, R4-2405339]
Recommended WF: 
·  Further discuss the proposal 1
· To clarify anything is not clear for antenna point accuracy. 
Issue 1-7:  SEM
Online Agreement: 
· Agree on proposal 4.
· FFS on definition of P_(rated,UE)
· FFS for the boundary for SEM and spurious emission requirements.
Issue 1-7:  SEM
Online Agreement: 
· Agree on proposal 4.
· FFS on definition of P_(rated,UE)
· FFS for the boundary for SEM and spurious emission requirements.
Issue 2-2: Maximum input power
· FFS on Whether the maximum input power should be aligned with ACS interfering signal power level;
Issue 2-3: ACS 
· FFS on the test parameters for ACS requirement

Issue 2-4: Antenna off-axis performance
· Proposal 1: Specify Rx antenna off-axis performance requirements for band n512 based on ETSI EN 301 360, EN 301 459, EN 303 699, EN 303 978. [Ericsson, Thales, R4-2404940]
· Recommended WF: 
·  Need further discussions online.
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2.1. Maximum TRP for type 2, 3 and 5
In last RAN4 meeting, we have some extensive discussions on maximum TRP for type 2, 3 and 5. From our perspective, 43dBm could be used as compromise value between 40dBm and 45dBm considering the power antenna power accuracy around 3dB for 40dBm maximum TRP. In addition, considering the coexistence simulation submitted in the previous RAN4 meeting, the specified ACLR requirement still have some margins to accommodate high output power from our evaluation results. 

	Scenario [Fixed VSAT]
	ACLR requirement [Case 1 for Fixed VSAT ACLR]

	
	Elevation angle =90
	Elevation angle =25

	GEO
	6
	8

	LEO-1200KM
	0
	4

	LEO-600KM
	0
	0



	Scenario [Fixed VSAT]
	ACLR requirement [Case 3 for Fixed VSAT ACLR]

	
	Elevation angle =90
	Elevation angle =25

	GEO
	0
	0

	LEO-1200KM
	0
	0

	LEO-600KM
	0
	[]


 

	Scenario [Mobile VSAT]
	ACLR requirement [Case 1 for Mobile VSAT ACLR]

	
	Elevation angle =90
	Elevation angle =25

	GEO
	0
	0



	Scenario [Mobile VSAT]
	ACLR requirement [Case 3 for Mobile VSAT ACLR]

	
	Elevation angle =90
	Elevation angle =25

	GEO
	0
	0



Proposal 1: use the 43dBm as maximum TRP value for type 2 and 3 and type 5 if there are no coexistence problems identified. 
2.2. SEM 
In last RAN4 meeting, we have some discussion on the Prated,UE and frequency boundary for SEM and spurious emission requirements. First of all, TRPmax refer to the measured TRP power instead of rated TRP power in case of too relaxed emission requirement for VSAT with high rated output power and lower transmission power.
Table 9.5.2.2.1-1: General NR spectrum emission mask for NTN-FR2
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
(dBm)

	Measurement bandwidth

	0 MHz  f < 2× BW
	0.5 MHz  f_offset < 2× BW + 0.5 MHz
	
	1 MHz

	NOTE 1: 	Prated,UE is TRP for VSAT UETRPmax is specified in clause 9.2.1;
NOTE 2: 	Transmission BW is in the unit of MHz;
NOTE 3: 	SE limitThe 11dBm/1MHz is calue corresponds to the spurious emission limit specified in spurious emission clause 9.5.3, and is converted from the SE limit requirement defined on 4 kHz to a value defined over 1 MHz;
NOTE 4: 	PSD attenuation as in ITU-R SM.1541-6 [6], Annex 5 OoB domain emission limits for earth stations.



Proposal 2: the TRPmax refer to the measured TRP for VSAT instead of rated TRP power. 
In addition, there were some comments in last RAN4 meeting on definition of frequency boundary for SEM and SE for VSAT. From our understanding, the existing definition is clear that Out of band emission is defined outside of assigned carrier instead of outside of band with boundary as 2xBW which is inherited from SAN RF definition. 
Proposal 3: no need to further discuss the frequency boundary for SEM and SE for VSAT.
Table 9.5.3.1-1: Boundary between NR out of band and spurious emission domain
	Channel bandwidth
	50
MHz
	100
MHz
	200
MHz
	400
MHz

	OOB boundary FOOB (MHz)
	100
	200
	400
	800



Table 9.5.3.1-2: Spurious emissions limits
	Frequency Range
	Maximum Level
	Measurement bandwidth

	30 MHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band in GHz
	-13 dBm
	4 kHz



Conclusions
In this contribution, we want to share some further views on VSAT RF requirements for NTN in Ka-band.and proposals are made as following:
Proposal 1: use the 43dBm as maximum TRP value for type 2 and 3 and type 5 if there are no coexistence problems identified.
Proposal 2: the TRPmax refer to the measured TRP for VSAT instead of rated TRP power. 
Proposal 3: no need to further discuss the frequency boundary for SEM and SE for VSAT.
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