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1. Introduction
In RAN4#104-bis-e meeting, A WF [1] on simulation assumptions for above 10GHz NTN co-existence study was agreed. Some remaining issues in WF need further discussion in next meeting.
 This contribution provides our views on remaining issues about simulation assumptions for above 10GHz NTN co-existence study.
2. Discussion
2.1 Coexistence scenario
NTN DL simulation
As per the WF [1], the remaining issue concerning NTN DL simulation is shown as below:
	Issue 1-1: NTN DL simulation
· Option1: Consider NTN UL cases first and further discuss NTN DL cases


Generally, NTN SAN ACLR is dependent on coexistence scenario of NTN DL as aggressor, and NTN UE ACS is dependent on coexistence scenario of NTN DL as victim. For NTN DL case, currently there is no 3GPP defined TN bands adjacent to Ka band DL of NTN, so there is not TN with NTN co-existence scenario for Ka band DL. From previous experience, in this case, the NTN with NTN for Ka band DL needs to be considered. For Ka band DL (17.7-20.2 GHz), there are 2.5GHz RF bandwidth, which is not like small RF bandwidth of FR1 NTN. May be 2.5GHz RF bandwidth can be allocated to more than one satellite operator in future. If more than one satellite operator is located in Ka band DL, so the NTN with NTN coexistence for Ka band DL can be considered as coexistence case for study. 
Proposal 1: RAN4 may consider NTN with NTN coexistence for Ka band DL.

Aggressor and victim table
As per the WF [1], the remaining issue concerning aggressor and victim table is shown as below:
	Issue 1-9: Aggressor and victim table
Further discuss cases in the table below. Noting that: 
· R4-2215352 (Thales et al): case 1, 3, 4, applicable for n258
· R4-2216557 (ZTE): case 1,2,3,4 applicable for n257, n258 and n261
· There’s also a proposal to remove the Notes.
	No.
	Combination
	Aggressor
	Victim
	Notes
	Study Phase

	1 
	TN with NTN
	NTN UL
	TN UL
	Applicable for n257, n258 and n261
	Phase 1

	2
	TN with NTN
	TN UL
	NTN UL
	Applicable for n257, n258 and n261
	Phase 1

	3
	TN with NTN
	NTN UL
	TN DL
	Applicable for n257, n258 and n261
	Phase 1

	4 
	TN with NTN
	TN DL
	NTN UL
	Applicable for n257, n258 and n261
	Phase 1

	5
	TN with NTN
	TN DL
	NTN DL
	FFS
	Phase 2

	6
	TN with NTN
	NTN DL
	TN DL
	FFS
	Phase 2

	7
	TN with NTN
	NTN DL
	TN UL
	
	

	8
	TN with NTN
	TN UL
	NTN DL
	
	

	9
	NTN with NTN
	NTN DL
	NTN DL
	FFS
	

	
	
	NTN UL
	NTN UL
	FFS
	

	NOTE 1: For coexistence between Ka band DL and surrounding TN bands, this need more discussions since currently there are no 3GPP defined TN bands specified.





For No.2 case in the table, the aggressor is TN UL and victim is NTN UL, it means that the NTN SAN receive the interference signal from TN UE when it receives satellite signals from NTN UE. Referring to FR1 NTN co-existence study, this coexistence case is also considered. So for Ka band coexistence, this case (No.2 case) can be considered. Because NTN Ka band UL (27.5 – 30GHz) is adjacent to NR band n258 (24.250 - 27.5 GHz, TDD). The bands (NTN Ka band UL, and NR band n258) need to be protected and co-existence analysis is required to determine the Adjacent Channel Interference Ratio (ACIR). So, we think case 1,2,3,4 are applicable for NTN operating in e.g.  Ka band UL, for e.g. coexistence with TN operating in n258 TDD. 
Observation 1: Case 1, 2, 3, and 4 are applicable for NTN operating in e.g. Ka band UL, for e.g. coexistence with TN operating in n258 TDD.
Proposal 2: Case 1,2,3,4 and 9 can be considered for coexistence study in phase 1. 

2.2 System parameters
Number of active UE (UL)
As per the WF [1], the remaining issue concerning number of active UE (UL) is shown as below:
	Issue 3-4: Number of active UE (UL)
· Option 1: 9 UEs and nRBs per UE for GEO and LEO
· Option 2: FFS


 
[image: ]
Figure 2-1: Scheduled PRB position for UEs per satellite beam
The option 1 is similar to the number of active UE (UL) for FR1 NTN coexistence, where UEs are equally split inside the channel bandwidth into 3 ACIR regions. From Figure 2-1, Scheduled PRB position for UEs per satellite beam should be also fully aligned to simulate the worst case for co-channel interference and this is also aligned with full buffer case. So option 1 is reasonable.
Proposal 3: Adopt Option 1(9 UEs and nRBs per UE for GEO and LEO).

NTN Fixed VSAT UE
As per the WF [1], the remaining issue concerning NTN fixed VAST UE is shown as below:
	Issue 3-5: NTN Fixed VSAT UE
Further discuss Option 1 & Option 2
	Characteristics
	Option 1 (Ericsson, Samsung, ZTE)
	Option 2 (Thales)

	Antenna type and configuration
	Directional
Section 6.4.1 of [2] with 60 cm equivalent aperture diameter
	Directional
(see [2]) with 60 cm equivalent aperture diameter (R4-2215348)

	Polarisation
	Circular
	Circular

	Efficiency
	
	UL 60%, DL 57%

	Rx Antenna gain 
	39.7 dBi 
	39 dBi

	Noise figure
	1.2 dB
	1.2 dB

	Rx Feeder loss
	
	-0.5 dB

	Antenna temperature
	150 K
	40K

	Sky temperature
	
	30 K

	Ground temperature
	
	10

	G/T figure of merit
	
	16.5 (dB/K)

	Rx Feeder loss
	
	-0.5 dB

	Tx transmit power
	2 W (33 dBm)
	2W (3dBW)

	Tx antenna gain
	43.2 dBi
	42.9 dBi

	Output loss
	
	-1.0

	EIRP
	
	44.9 dBm

	UE height
	FFS
	FFS

	
	NOTE:	VSAT terminal characteristics could be implemented with phased array antenna
	





Option 1 and option2 are same which have same antenna type and configuration, they are both Directional (see [2]) with 60 cm equivalent aperture diameter. So the difference in Rx antenna gain and Tx antenna gain between the two options is small which is caused by the antenna aperture efficiency and the calculated frequency. The Rx antenna gain and Tx antenna gain in both options are reasonable. The biggest difference between two options is Antenna temperature. The option 2(40K) is from ITU-R Rec. P372 and Rec. P618 in Thales’s contribution, and the option 1(150K) is from TR 38.811. Referring to TR 38.811, Antenna temperature is  typically 290 K with 0 dBi gain and 150 K with >30 dBi gain, here, Rx antenna gain is 39.7dBi, so 150 K antenna temperature in option 1 is OK. And the G/T equation for option 1 is from Table 4.4-1 of TR 38.811.  We slightly prefer the antenna temperature in option1 since TR 38.811 is widely accepted by RAN4. 
Comparing the difference between two options, the detailed parameters for option 1 are updated in the following table 2-1.
Table 2-1: UE characteristics for NTN Fixed VSAT UE
	Characteristics
	Option 1 (Ericsson, Samsung, ZTE)
	Option 2 (Thales)

	Antenna type and configuration
	Directional
Section 6.4.1 of [2] with 60 cm equivalent aperture diameter
	Directional
(see [2]) with 60 cm equivalent aperture diameter (R4-2215348)

	Polarisation
	Circular
	Circular

	Efficiency
	Antenna aperture efficiency (a dimensionless parameter with typical values for parabolic antennas from 0.55 to 0.70) from TR 38.821.
	UL 60%, DL 57%

	Rx Antenna gain 
	39.7 dBi 
	39 dBi

	Noise figure
	1.2 dB
	1.2 dB

	Rx Feeder loss
	-0.5dB
	-0.5 dB

	Antenna temperature
	150 K
	40K

	Sky temperature
	N/A
	30 K

	Ground temperature
	N/A
	10 K

	G/T figure of merit
	15.35 (dB/K) (Note 1)
	16.5 (dB/K)

	Tx transmit power
	2 W (33 dBm, or 3dBW)
	2W (3dBW)

	Tx antenna gain
	43.2 dBi
	42.9 dBi

	Output loss
	-1dB
	-1.0

	EIRP[dBW]
	45.2
	44.9

	UE height
	FFS
	FFS

	
	NOTE:	VSAT terminal characteristics could be implemented with phased array antenna
	

	NOTE 1:	For the computation of G/T or figure of merit, following formula applies in dB:
G/T = Ga – NF – 10*LOG (To+(Ta-To)/(100.1*NF))
Where:
-	Antenna Gain : Ga in dBi
-	Ambient Temperature : T0 (usually 290 K)
-	Antenna temperature : Ta (typically 290 K with 0 dBi gain and 150 K with >30 dBi gain)
-	Noise Figure: NF in dB




From above Table 2-1, the G/T for option 1 and option 2 are 15.35 and 16.5dB/K respectively, and EIRP for option 1 and option 2 are 45.2 and 44.9 dBW respectively. The difference in G/T and EIRP between the two options is 1.15dB, from perspective of coexistence simulation, this difference is very small. Both options are acceptable. And we prefer option 1.
Proposal 4: To adopt Option 1(from TR 38.821), and update the parameters in following table.
	Characteristics
	Option 1 (Ericsson, Samsung, ZTE)

	Antenna type and configuration
	Directional
Section 6.4.1 of [2] with 60 cm equivalent aperture diameter

	Polarisation
	Circular

	Rx Antenna gain 
	39.7 dBi 

	Noise figure
	1.2 dB

	Rx Feeder loss
	-0.5dB

	Antenna temperature
	150 K

	Sky temperature
	N/A

	Ground temperature
	N/A

	G/T figure of merit
	15.35 (dB/K) (Note 1)

	Tx transmit power
	2 W (33 dBm, or 3dBW)

	Tx antenna gain
	43.2 dBi

	Output loss
	-1dB

	EIRP[dBW]
	45.2

	UE height
	FFS

	
	NOTE:	VSAT terminal characteristics could be implemented with phased array antenna

	NOTE 1:	For the computation of G/T or figure of merit, following formula applies in dB:
G/T = Ga – NF – 10*LOG (To+(Ta-To)/(100.1*NF))
Where:
-	Antenna Gain : Ga in dBi
-	Ambient Temperature : T0 (usually 290 K)
-	Antenna temperature : Ta (typically 290 K with 0 dBi gain and 150 K with >30 dBi gain)
-	Noise Figure: NF in dB



NTN movable VSAT UE
As per the WF [1], the remaining issue concerning NTN movable VAST UE is shown as below:
	Issue 3-6: NTN movable VSAT UE
· Option 1:
	Characteristics
	ESIM (TR 38.821)
	ESIM (ITU)

	Antenna type and configuration
	Directional
(M,N,P,Mg,Ng) = (TBD,TBD,2,1,1); 
(dV,dH) = (TBD, TBD)λ with directional antenna element (HPBW=65 deg)
	Antenna pattern: S.580-6

	Polarisation
	Linear: +/-45°X-pol
	

	Rx Antenna gain 
	TBD dBi per element
	45 dBi

	Antenna temperature
	TBD K
	

	Noise figure
	TBD dB
	

	Tx transmit power
	[TBD W (TBD dBm)]
	Transmit power density（dBW/Hz）-46.3

	Tx antenna gain
	TBD dBi per element
	45 dBi



· Option 2: With respect to VSAT UE secondary lobes and related coexistence analysis, RAN4 to use the recommendation from ITU-R S.465-5:
[image: cid:image040.png@01D8CE6D.E85A78B0]
· FFS: UE height


The option 1 is from TR 38.821, and the option 2 is from ITU-R S.465-5 in Thales’ contribution. It seems that option 2 is more straightforward. But option 1 is more familiar for RAN4. So we prefer to option 1.  For option 1, referring to 45dBi for ESIM (ITU), we can design the  UE characteristics for NTN movable VSAT UE as figure 2-2.
                      Figure 2-2, UE characteristics for NTN movable VSAT UE
	Characteristics
	ESIM (TR 38.821)

	Antenna type and configuration
	Directional
(M,N,P,Mg,Ng) = (128,128,2,1,1); 
(dV,dH) = (0.5, 0.5)λ with directional antenna element (HPBW=90 deg)

	Polarisation
	Linear: +/-45°X-pol

	Element gain including loss
	5.5dBi

	Rx Antenna gain (per polarization)
	45.3dBi

	Antenna temperature
	150 K

	Noise figure
	1.2 dB

	Tx transmit power
	Transmit power density（dBW/Hz）-46.3

	Tx antenna gain (per polarization)
	45.3dBi



Proposal 5: Adopt Option 1, and update parameters in following table.
	Characteristics
	ESIM (TR 38.821)

	Antenna type and configuration
	Directional
(M,N,P,Mg,Ng) = (128,128,2,1,1); 
(dV,dH) = (0.5, 0.5)λ with directional antenna element (HPBW=90 deg)

	Polarisation
	Linear: +/-45°X-pol

	Element gain including loss
	5.5dBi

	Rx Antenna gain (per polarization)
	45.3dBi

	Antenna temperature
	150 K

	Noise figure
	1.2 dB

	Tx transmit power
	Transmit power density（dBW/Hz）-46.3

	Tx antenna gain (per polarization)
	45.3dBi




Horizontal/vertical 3 dB beam width of single element (degree)
As per the WF [1], the remaining issue concerning Horizontal/vertical 3 dB beam width of single element (degree) is shown as below:
	Issue 3-11-1 Horizontal 3dB /vertical 3dB 3 dB beam width of single element (degree)
· Option1: 65
· Option2: 90


Generally, the Horizontal/vertical 3dB beamwidth is dependent on antenna element spacing, referring to TR 38.921[6], it is reasonable to set the horizontal and vertical element spacing for Macro Urban as 0.5 wavelengths. For 0.5 wavelengths Horizontal/vertical element spacing, the 90 degree 3dB beam width is reasonable.
Proposal 6: Adopt option 2(90degre) for 0.5 wavelengths Horizontal/Vertical element spacing.

Maximum directional gain of an antenna element GE,max
As per the WF [1], the remaining issue concerning Maximum directional gain of an antenna element GE,max is shown as below:
	Issue 3-11-2 Maximum directional gain of an antenna element GE,max
· Option1: 5.5 dBi
· Option2: 8 dBi


The antenna element gain is dependent on Horizontal/vertical 3dB beamwidth, and it should include loss. For 90 degree horizontal/vertical 3dB beamwidth, it is reasonable to set the antenna element GE,max including loss as 5.5dBi.
Proposal 7: Adopt Option 1(5.5dBi) for 90 degree horizontal/vertical 3dB beamwidth.

3. Conclusion
This contribution provides our general consideration on remaining issues about simulation assumptions for above 10GHz NTN co-existence study. The following observations and proposals are concluded as follows:
Proposal 1: RAN4 may consider NTN with NTN coexistence for Ka band DL.
Observation 1: Case 1, 2, 3, and 4 are applicable for NTN operating in e.g. Ka band UL, for e.g. coexistence with TN operating in n258 TDD.
Proposal 2: Case 1,2,3,4 and 9 can be considered for coexistence study in phase 1. 
Proposal 3: Adopt Option 1(9 UEs and nRBs per UE for GEO and LEO).
Proposal 4: To adopt Option 1(from TR 38.821), and update parameters in following table.
	Characteristics
	Option 1 (Ericsson, Samsung, ZTE)

	Antenna type and configuration
	Directional
Section 6.4.1 of [2] with 60 cm equivalent aperture diameter

	Polarisation
	Circular

	Rx Antenna gain 
	39.7 dBi 

	Noise figure
	1.2 dB

	Rx Feeder loss
	-0.5dB

	Antenna temperature
	150 K

	Sky temperature
	N/A

	Ground temperature
	N/A

	G/T figure of merit
	15.35 (dB/K) (Note 1)

	Tx transmit power
	2 W (33 dBm, or 3dBW)

	Tx antenna gain
	43.2 dBi

	Output loss
	-1dB

	EIRP[dBW]
	45.2

	UE height
	FFS

	
	NOTE:	VSAT terminal characteristics could be implemented with phased array antenna

	NOTE 1:	For the computation of G/T or figure of merit, following formula applies in dB:
G/T = Ga – NF – 10*LOG (To+(Ta-To)/(100.1*NF))
Where:
-	Antenna Gain : Ga in dBi
-	Ambient Temperature : T0 (usually 290 K)
-	Antenna temperature : Ta (typically 290 K with 0 dBi gain and 150 K with >30 dBi gain)
-	Noise Figure: NF in dB



[bookmark: _GoBack]Proposal 5: Adopt Option 1, and update parameters in following table.
	Characteristics
	ESIM (TR 38.821)

	Antenna type and configuration
	Directional
(M,N,P,Mg,Ng) = (128,128,2,1,1); 
(dV,dH) = (0.5, 0.5)λ with directional antenna element (HPBW=90 deg)

	Polarisation
	Linear: +/-45°X-pol

	Element gain including loss
	5.5dBi

	Rx Antenna gain (per polarization)
	45.3dBi

	Antenna temperature
	150 K

	Noise figure
	1.2 dB

	Tx transmit power
	Transmit power density（dBW/Hz）-46.3

	Tx antenna gain (per polarization)
	45.3dBi



Proposal 6: Adopt option 2(90degre) for 0.5 wavelengths Horizontal/Vertical element spacing.
Proposal 7: Adopt Option 1(5.5dBi) for 90 degree horizontal/vertical 3dB beamwidth.
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Rec. ITU-R S.465-5
coordination studies and interference assessment between systems in the fixed-satellite

that subject to Notes 4 and 5, the following reference radiation patiems should be adopted

for angles between the direction considered and the axis of the main beam at least for frequencies in
the range 2-30 GHz:

dBi for ouin < @ < 48
dBi for 48° < ¢ < 180°
whete @yyiy = 1° o 100 /D degrees, whichever is the greater.
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