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1. Introduction
In RAN4#105 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 Network layout model 
Deployment of TN Urban areas
As per the WF [1], the remaining issue concerning deployment of TN Urban areas is shown as below:
	1） Further discuss how to consider the deployment of TN Urban areas. 
· Option 1: No deployment of TN outside TN Urban areas 
· Option 2: [TBD]% active ratio applied to Urban areas
· Option 3: Density of Urban TN
· Option 4: Others



Referring to the note in able 6.3.2-1 of TR 38.863, for FR1 NTN co-existence case 2(TN DL interfering NTN UL) and case 6(TN UL interfering NTN UL), It is agreed that a more relevant environment for case 6 is a mixture of Urban and Rural environment (e.g., urban area with a 50km diameter inside a GEO beam with a 250km diameter), an active rate of 20% for Rural and Urban of TN was considered. If we divide 20%   with, we can get, it indicates that 5 active urban areas with a 50km diameter inside a GEO beam with a 250km diameter for FR1 are needed.  When it comes to Ka-band of NTN co-existed with mmWave TN, the GEO beam of Ka-band can cover area with 110km diameter, if same active rate 20% are reused for Ka-band, we can get, which indicates that only 1 active urban area with a 50km diameter inside a GEO beam with a 110km diameter for Ka-band is needed.
Based on above analysis, option 2 is reasonable, 20% active ratio can be applied to urban areas, and these urban areas should be fully deployed inside a GEO beam with a 110km diameter for Ka-band. Option 1 is also reasonable, it needs only 1 active urban area with a 50km diameter inside a GEO beam with a 110km diameter for Ka-band, and at same time, there is no deployment of TN outside this TN active urban area. For option3, it can be calculated based on option 2 or option 1. We slightly prefer option 2.
Proposal 1: Adopt Option 2, 20% active ratio can be applied to urban areas.

Network and UE deployment
As per the WF [1], the remaining issue concerning network and UE deployment is shown as below:
	Issue 2-2:  Network and UE deployment
· Proposals
· Option 1(Ericsson): See Annex 1
· Option 2 (Qualcomm): Based on Option 1, for NTN UE deployment, it can be dropped within TN clusters based on the deployment scenario.



From our understanding, Option 1 is fine, which is from FR1 NTN co-existence.  For option 2, we think that interference increment caused by this NTN UE deployment relative to UE deployment in option 1 is relatively small due to high path loss of Ka-band and high gain and narrow beam of NTN UE. Option 1 and option 2 are reasonable. We slightly prefer option 1.
Proposal 2: Adopt Option 1.

2.2 System parameters
Set-1 NTN satellite Noise figure in dB
As per the WF [1], the remaining issue concerning Set-1 NTN satellite noise figure in dB is shown as below:
	Issue 3-4: Set-1 NTN satellite Noise figure in dB   
· Proposals
· Option 1(Ericsson, Samsung): 
	Satellite
	GEO
	LEO 600
	LEO 1200

	G/T (dB K-1)
	28
	13
	13

	G_Rx (dBi)
	58.5
	38.5
	38.5

	NF (dB)
	5.9
	0.9
	0.9



· Option 2(Huawei): 1.1dB/K for SAN G/T



We are fine with NF values and G/T (dB K-1) in Option 1. For Option 2, because the satellite altitude of GEO and LEO 600 is 35786 km and 600km respectively, so GEO has 35dB more free space path loss than LEO 600, so the G/T for GEO should be greater than LEO 600. 1.1dB/K G/T is for all SAN G/T(GEO, LEO 600, LEO 1200) is not reasonable, 1.1dB/K can be for LEO 600 and LEO 1200.  We slightly prefer Option 1.
Proposal 3: Adopt Option1.

Number of active UE (UL)
As per the WF [1], the remaining issue concerning number of active UE (UL) is shown as below:
	Issue 3-5: Number of active UE (UL)   
· Proposals
· Option 1(Ericsson, CATT): 9 UEs and nRBs per UE for GEO and LEO
· Option 2: FFS (seek more clarifications from satellite vendors)



[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.  For option 1, 2RBs used in FR1 NTN coexistence can be reused for Ka-band NTN, since there seems to be no other reason why it should not be reused here.
Proposal 4: Adopt Option 1(9 UEs and 2RBs 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 3-6: NTN Fixed VSAT UE  
· Proposals:
	Characteristics
	Option 1 (Ericsson, Samsung, ZTE, CATT)
	Option 2 (Thales)

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

	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
	-0.5dB
	-0.5 dB

	Antenna temperature
	150 K
	40K

	Sky temperature
	N/A
	30 K

	Ground temperature
	N/A
	10

	G/T figure of merit
	15.35 (dB/K) (Note 2)
	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
	45.2 dBW
	44.9 dBm

	UE height
	FFS
	

	
	NOTE 1:	VSAT terminal characteristics could be implemented with phased array antenna
NOTE 2:	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
	






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. 
Proposal 5: Adopt Option 1.

NTN movable VSAT UE
As per the WF [1], the remaining issue concerning NTN movable VAST UE is shown as below:
	Issue 3-7: NTN movable VSAT UE  
· Proposals
· Option 1(Samsung, CATT, ZTE):
	Characteristics
	ESIM (TR 38.821)
	ESIM (ITU)

	Antenna type and configuration
	Directional
(M,N,P,Mg,Ng) = (128/64,128/32,2,1,1); 
(dV,dH) = (0.5, 0.5)λ with directional antenna element (HPBW=65/90 deg)
	Antenna pattern: S.580-6

	Polarisation
	Linear: +/-45°X-pol
	

	Element gain including loss
	5.5dBi
	

	Rx Antenna gain 
	45.3dBi/
3dBi per elemant
	45 dBi

	Antenna temperature
	150 K
	

	Noise figure
	1.2 dB/
11/13dB
	

	Tx transmit power
	Transmit power density（dBW/Hz）-46.3/
10*log10(64*32)+7 dBm)
	Transmit power density（dBW/Hz）-46.3

	Tx antenna gain 
	45.3dBi (per polarization)/
3 dBi per element
	45 dBi



· Option 2 (Thales): 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]
· Option 3 (Ericsson): Fixed VSAT parameters apply to mobile VSAT as well. 



For option 3, the RX gain and TX gain of Fixed VSAT parameters[2] is 39.7 dBi and 43.2 dBi respectively. Referring to 45dBi antenna gain S.580-6 ESIM (ITU) in option 1, the antenna gain of fixed VSAT in option 3 is slightly small than 45dBi. 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, generally, for 0.5 wavelengths Horizontal/vertical element spacing, the 90 degree 3dB beam width is reasonable. We are fine with 3dBi per element including loss. Array factor for 128x128 and 64x32 is 42dB and 33dB respectively. For 64x32 array antenna, it is hard to achieve 45dBi antenna gain of ESIM (ITU), so we prefer 128x128 array configurations. So we prefer option 1 with our following slightly update.
· Option 1(Samsung, CATT, ZTE):
	Characteristics
	ESIM (TR 38.821)
	ESIM (ITU)

	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)
	Antenna pattern: S.580-6

	Polarisation
	Linear: +/-45°X-pol
	

	Element gain including loss
	3 dBi per element
	

	Rx Antenna gain 
	45dBi(per polarization)
	45 dBi

	Antenna temperature
	150 K
	

	Noise figure
	[1.2 dB/
11/13dB]
	

	Tx transmit power
	10*log10(128*128)+7 dBm
	Transmit power density（dBW/Hz）-46.3

	Tx antenna gain 
	45dBi (per polarization)
	45 dBi



Proposal 6: Adopt option 1 with our following slightly update.
· Option 1(Samsung, CATT, ZTE):
	Characteristics
	ESIM (TR 38.821)
	ESIM (ITU)

	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)
	Antenna pattern: S.580-6

	Polarisation
	Linear: +/-45°X-pol
	

	Element gain including loss
	3 dBi per element
	

	Rx Antenna gain 
	45dBi(per polarization)
	45 dBi

	Antenna temperature
	150 K
	

	Noise figure
	[1.2 dB/
11/13dB]
	

	Tx transmit power
	10*log10(128*128)+7 dBm
	Transmit power density（dBW/Hz）-46.3

	Tx antenna gain 
	45dBi (per polarization)
	45 dBi



NTN UE height
As per the WF [1], the remaining issue concerning NTN UE height is shown as below:
	Issue 3-8: NTN UE height
· Proposals
· Option 1 (ZTE): 
	Fixed VSAT
	M-ESIM
	A-ESIM
	L-ESIM

	22.5m
	22.5m
	3~14km
	1.5-22.5m



· Option 2 (Thales): 2m 



The height of TN BS is 10m, and height of TN UE is 1.5m ≦ hUT≦ 22.5m. maximum height of TN UE is 22.5m, if the height of NTN UE is larger than 22.5m, the interference from NTN UE to TN BS and TN UE is very small since the high gain and narrow beam pointed to space (sky), low FBR(front back ration)  pointed to ground,  and low side-lobe level pointed to ground. Height of A-ESIM is 3-14km, so interference to TN BS and TN UE is very small and not worst NTN UE for coexistence. From perspective of antenna pattern of NTN UE, interference from high gain of main-lobe is larger than that from side-lobe, and interference from side-lobe is larger than that from back-lobe. Because the high gain and narrow beam of NTN UE is always need to point to space (sky), so interference from lower height NTN UE e.g. 2m is larger than that from higher height NTN UE e.g. 22.5m. And L-ESIM is NTN UE with worst interference to TN for coexistence, especially lower height L-ESIM. So from the worst case of coexistence, we slightly prefer option 2.  
Proposal 7: Adopt Option 2.

Horizontal boresight and Vertical tilt assumptions of NTN UEs
As per the WF [1], the remaining issue concerning horizontal boresight and vertical tilt assumptions of NTN UEs is shown as below:
	Issue 3-9: Horizontal boresight and Vertical tilt assumptions of NTN UEs 
· Proposals
· Option 1 (Samsung): 
	
	GEO
	LEO

	Antenna vertical tilt 
	 20 degree above horizontal
	30 degree above horizontal

	Antenna horizontal boresight
	Following Serving satellite or random between (0-360)
	Following Serving satellite or random between (0-360)


· Option 2 (ZTE): 
· Fixed tilt values is not needed. 
· FFS for A-ESIM in taking-off and landing period, as well as portable stations. 



Referring to simulation assumptions for NTN co-existence study in bands above 10GHz from Samsung[2] agreed in RAN4#104-bis-e, the UE orientation is ideal Tracking serving beam defined in Table 2.4.1-1. So fixed tilt values is not needed. For A-ESIM, We don’t need to consider it for coexistence since interference to TN BS and TN UE is very small and not worst NTN UE for coexistence due to its beam always is pointed to space (sky). So we prefer to “fixed tile is not needed” in Option 2. We don’t need to consider “FFS for A-ESIM in taking-off and landing period, as well as portable stations.” in option 2, since we think L-ESIM is sufficient for co-existence. So we prefer new option 3: fixed tilt values is not needed.
Proposal 8: Adopt new option 3: fixed tilt values is not needed.

TN parameters
As per the WF [1], the remaining issue concerning TN parameters is shown as below:
	Issue 3-10: TN parameters
· Proposals
· Option1 (Samsung): TN parameters of Dense Urban Micro base station need to be considered.
· Option 2 (ZTE): to update the UE maximum output power from 23dBm to UE peak EIRP as 22.4dBm;



[bookmark: _GoBack]Because in last RAN4 meeting RAN4 had agreed that Consider Dense Urban scenario of TN system with the Mirco BS as the second priority for the coexistence study, so Option 1 is reasonable and can be as second priority. For option 2, it is reasonable since the 22.4dBm EIRP is considered the actual product performance.
Proposal 9: Adopt option 1 and option 2.

Satellite and UE Antenna and beam forming pattern modelling
As per the WF [1], the remaining issue concerning Satellite and UE Antenna and beam forming pattern modelling is shown as below:
	Issue 3-11: Satellite and UE Antenna and beam forming pattern modelling 
· Proposals
· Option 1: Refer to TR 38.863 with Ka parameters in TR 38.821 as well as those in relevant issues.
· Option 2: Dish/parabolic antenna is with priority
· Option 3: Phased array antenna is with priority



For coexistence, we think option 1 is sufficient. We prefer option 1.
Proposal 10: Adopt option 1.

TN BS antenna modelling
As per the WF [1], the remaining issue concerning TN BS antenna modelling is shown as below:
	Issue 3-12: TN BS antenna modelling 
· Proposals
· Option 1(Ericsson): Adopt the following TN antenna parameters:
	
	Macro urban

	Base Station Antenna Characteristics

	Antenna pattern
	TR 38.803

	Element gain GE,max (dBi) 
	5.5

	Horizontal 3dB /vertical 3dB 3 dB beam width of single element (degree) 
	90º for H
90º for V

	Horizontal/vertical front‑to‑back ratio Am (dB)
	30 for both H/V

	Side lobe suppression SLAv (dB)
	30

	Antenna polarization 
	Linear ±45º

	Antenna array configuration (Row × Column) 
	16 × 8 elements

	Horizontal/Vertical radiating element spacing 
	dh = 0.5 
dv  = 0.5 

	Array Ohmic loss LE (dB) 
	2

	Conducted power (before Ohmic loss) per antenna element (dBm) 
	22

	Mechanical downtilt (degrees)
	10





Generally, the horizontal/vertical 3dB beam width 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. 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. So option 1 is reasonable.
Proposal 11: Adopt Option 1.

2.3 Evaluation methodology 
Propagation model between NTN UE and TN UE
As per the WF [1], the remaining issue concerning propagation model between NTN UE and TN UE is shown as below:
	Issue 4-1:  Propagation model between NTN UE and TN UE
· Proposals
· Option 1 (ZTE): 
1) Propagation model between NTN UE (on ground) and TN UE should reference to the following propagation model,
	- UE-to-UE: UMi (h_BS=1.5 m ~ 22.5 m) 
 + penetration loss see TR 38.803
2) Propagation model between A-ESIM and TN UE, use the NTN channel model
3) Propagation model between M-ESIM and TN UE
· Option 2 (Huawei): to explicitly draft propagation model between NTN UE and TN UE as below
	Scenario
	Pathloss [dB], fc is in GHz and d is in meters (6)
	Shadow
fading
std [dB]
	Applicability range,
antenna height
default values 

	UMi - Street Canyon
LOS
	




	σSF=4.0


 σSF=4.0
	10m < d2D < d'BP 1)
d'BP < d2D <5000m
1.5m ≦ hUT≦ 22.5m
hBS = 10 m

	UMi – Street Canyon NLOS
	



	σSF=7.82
	10 m < d2D < 5000m
1.5m ≦ hUT≦ 22.5m
hBS = 10 m
Explanations: see note 4

	Note 1:	d'BP  = 4 h'BS h'UT fc/c, where fc is the centre frequency in Hz, c = 3.0108 m/s is the propagation velocity in free space, and h'BS and h'UT are the effective antenna heights at the BS and the UT, respectively. In UMi scenario the effective antenna heights h'BS and h'UT are computed as follows: h'BS = hBS – 1.0 m, h'UT = hUT–1.0 m, where hBS and hUT are the actual antenna heights, and the effective environment height is assumed to be equal to 1.0 m. In UMa scenario the effective antenna heights h'BS and h'UT are computed as follows: h'BS = hBS – hE, h'UT = hUT – hE, where hBS and hUT  are the actual antenna heights, and the effective environment height hE is a function of the link between a BS and a UT. In the event that the link is determined to be LOS, hE=1m with a probability equal to 1/(1+C(d2D, hUT)) and chosen from a discrete uniform distribution uniform(12,15,…,(hUT-1.5)) otherwise.
Note 2:	The applicable frequency range of the PL formula in this table is 0.8 < fc < fH GHz, where fH = 30 GHz for RMa and fH = 100 GHz for all the other scenarios. It is noted that RMa pathloss model for >7 GHz is validated based on a single measurement campaign conducted at 24 GHz.
Note 3:	UMa NLOS pathloss is from TR36.873 with simplified formatand and PLUMa-LOS = Pathloss of UMa LOS outdoor scenario.
Note 4:	PLUMi-LOS = Pathloss of  UMi-Street Canyon LOS outdoor scenario.
Note 5:	Break point distance dBP  = 2π hBS hUT fc/c, where fc is the centre frequency in Hz, c = 3.0  108 m/s is the propagation velocity in free space, and hBS and hUT are the antenna heights at the BS and the UT, respectively.
Note 6:	fc  denotes the center frequency normalized by 1GHz, all distance related values are normalized by 1m, unless it is stated otherwise.






From our understanding, the option 2 is explicitly interpretation of UMi scenario propagation model of 1) in option 1. The BS height (hBS) in 1) of option 1 and option 2 should be NTN UE height. The hBS = 10 m in option 2 or h_BS=1.5 m ~ 22.5 m in option 1 is dependent on decision of NTN UE height. Based on above discussion of NTN UE height, we think L-ESIM is NTN UE with worst interference to TN for coexistence, especially lower height L-ESIM. So we think L-ESIM is needed to be considered for co-existence, M-ESIM and A-ESIM is not needed to be considered for coexistence. So we prefer 1) in option 1 with slightly update as following new option 3.
· Option 3: 
Propagation model between NTN UE (on ground) and TN UE should reference to the following propagation model,
	- TN UE-to- TN BS: UMi in TR 38.901 with h_BS=hNTN,UE, where TN BS needs to be replaced by NTN UE
 + Penetration loss see TR 38.803
Proposal 12: Adopt following new Option 3.
· Option 3: 
Propagation model between NTN UE (on ground) and TN UE should reference to the following propagation model,
- TN UE-to- TN BS: UMi in TR 38.901 with h_BS=hNTN,UE, where TN BS needs to be replaced by NTN UE
 + Penetration loss see TR 38.803

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: Adopt Option 2, 20% active ratio can be applied to urban areas.
Proposal 2: Adopt Option 1.
Proposal 3: Adopt Option1.
Proposal 4: Adopt Option 1(9 UEs and 2RBs per UE for GEO and LEO).
Proposal 5: Adopt Option 1.
Proposal 6: Adopt option 1 with our following slightly update.
· Option 1(Samsung, CATT, ZTE):
	Characteristics
	ESIM (TR 38.821)
	ESIM (ITU)

	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)
	Antenna pattern: S.580-6

	Polarisation
	Linear: +/-45°X-pol
	

	Element gain including loss
	3 dBi per element
	

	Rx Antenna gain 
	45dBi(per polarization)
	45 dBi

	Antenna temperature
	150 K
	

	Noise figure
	[1.2 dB/
11/13dB]
	

	Tx transmit power
	10*log10(128*128)+7 dBm
	Transmit power density（dBW/Hz）-46.3

	Tx antenna gain 
	45dBi (per polarization)
	45 dBi



Proposal 7: Adopt Option 2.
Proposal 8: Adopt new option 3: fixed tilt values is not needed.
Proposal 9: Adopt option 1 and option 2.
Proposal 10: Adopt option 1.
Proposal 11: Adopt Option 1.
Proposal 12: Adopt following new Option 3.
· Option 3: 
Propagation model between NTN UE (on ground) and TN UE should reference to the following propagation model,
- TN UE-to- TN BS: UMi in TR 38.901 with h_BS=hNTN,UE, where TN BS needs to be replaced by NTN UE
 + Penetration loss see TR 38.803
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2 Rec. ITU-R S.465-5

1.2 coordination studies and interference assessment between systems in the fixed-satellite
service:
2 that subject to Notes 4 and 5. the following reference radiation patterns 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:

G =32-25logg dBi for @min < @ < 48°
= -10 dBi for 48° < ¢ < 180°

where @y,;; = 1° or 100 A/D degrees, whichever is the greater.
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