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Introduction

The following Satellite 5G NR NTN (Non-Terrestrial Networks) technical documents have been approved at the 3GPP RAN-Plenary #96 (Budapest, 6th-9th of June 2022) for the Release-17 NTN satellite connectivity using FR1 S-band (n256) and FR1 L-band (n255):
· Technical Specification TS 38.108 (NR; Satellite Node radio transmission and reception);
· Technical Specification TS 38.101-5 (NR; User Equipment (UE) radio transmission and reception; Part 5: Satellite access Radio Frequency (RF) and performance requirements);
· Technical Report TR 38.863 (Non-terrestrial networks (NTN) related RF and co-existence aspects);

From Article 5 of the ITU Radio Regulations (RR) the mobile operation of ESIMs is also described in the following footnotes,
· 5.527A The operation of earth stations in motion communicating with the FSS is subject to Resolution 156 (WRC-15). (WRC-15)
· 5.517A The operation of earth stations in motion communicating with geostationary fixed-satellite service space stations within the frequency bands 17.7-19.7 GHz (space-to-Earth) and 27.5-29.5 GHz (Earth-to-space) shall be subject to the application of Resolution 169 (WRC-19). (WRC-19)  

At RAN4#105 the following WFs have been approved:
· R4-2220239 (source: THALES, “WF for above 10GHz band definition and system parameters”) with the latest references for Ka-Band frequency bands;
· R4-2220241 (source: Samsung, “Simulation assumptions for NTN co-existence study in bands above 10GHz”) with the latest discussions for the coexistence studies.




	Agreements R4-2220239
1/ Companies are invited to study (general) ITU/national regulations and bring contributions/provide more information at this meeting (RAN#105) and next RAN4 meeting.
2/ Since it has been agreed to define several NTN Ka-bands to address the diversity of spectrum allocation (see agreement 15/11/2022 during online session), moderator proposes recommendation based on Option 2b.
Option 2b (as starting point for next meeting discussion): RAN4 to consider defining/continue to discuss at next meeting (all options have same priority, companies need more time to check):
-	n511 with consideration of US/FCC regulations.
-	[n512 with consideration of CEPT regulations.]
Note 1: All companies to further check impacts of latest revision of ECC Decision(05)01 on ECC Decision(13)01 cited in the current WF.
-	[n510 with consideration of US/FCC regulations.]
Note 1: Provide the 3GPP definition that specifies the prevention of the use of a fixed terminal in the Fixed Service Spectrum (FSS).
Note 2: Also provide information of a movable NTN user terminal in FSS spectrum in the US.
with the following considerations:
-	DL: 17.7-20.2 GHz (n512, n511, n510);
-	UL: 27.5-30.0 GHz (n512), 28.35-30.0 GHz (n511), 27.5-28.35 GHz (n510).
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	Agreements R4-2220241
Table 1.1-1 Aggressor and victim combination
	No.
	Combination
	Aggressor
	Victim
	Notes
	Study Phase

	1 
	TN with NTN
	NTN UL
	TN UL
	
	

	2
	TN with NTN
	TN UL
	NTN UL
	
	

	3
	TN with NTN
	NTN UL
	TN DL
	
	

	4 
	TN with NTN
	TN DL
	NTN UL
	
	

	5
	TN with NTN
	TN DL
	NTN DL
	
	

	6
	TN with NTN
	NTN DL
	TN DL
	
	

	7
	TN with NTN
	NTN DL
	TN UL
	
	

	8
	TN with NTN
	TN UL
	NTN DL
	
	

	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.






Moreover, at RAN4#106 the following agreements have been made:
Agreement 1: Study NTN-TN coexistence by assuming a reference frequency of 17 GHz for NTN DL cases and 27 GHz NTN UL cases, as well as the consideration of ACLR and ACS assumptions as following:  
	No.
	Combination
	Aggressor
	Victim
	Scope of Coexistence Simulation

	1
	TN with NTN
	NTN UL
	TN UL
	ACLR NTN UE to be varied/defined
ACS TN gNB fixed

	2
	TN with NTN
	TN UL
	NTN UL
	ACLR TN UE fixed
ACS NTN SAN to be varied/defined

	3
	TN with NTN
	NTN UL
	TN DL
	ACLR NTN UE to be varied/defined
ACS TN UE fixed

	4
	TN with NTN
	TN DL
	NTN UL
	ACLR TN gNB fixed
ACS NTN SAN to be varied/defined

	5
	TN with NTN
	TN DL
	NTN DL
	ACLR TN gNB fixed
ACS NTN UE to be varied/defined

	6
	TN with NTN
	NTN DL
	TN DL
	ACLR NTN SAN to be varied/defined
ACS TN UE fixed

	7
	TN with NTN
	NTN DL
	TN UL
	ACLR NTN SAN to be varied/defined
ACS TN gNB fixed

	8
	TN with NTN
	TN UL
	NTN DL
	ACLR TN UE fixed
ACS NTN UE to be varied/defined

	NOTE 1:	For coexistence between Ka-Band DL and adjacent TN bands, there are no 3GPP defined/specified TN bands.



Furthermore, for the assumption on TN ACLR/ACS for co-existence simulation, the values for 17 GHz in below table are considered as starting point for co-existence simulation purpose yet other options not precluded.
	Frequency band
	BS
	UE
	ACIR

	
	ACLR
	ACS
	ACLR
	ACS
	BS ACLR
UE ACS
	UE ACLR
BS ACS

	17 GHz 
	[30]
	[26]
	[19]
	[25]
	[23.8]
	[18.2]

	27 GHz 
	28
	24
	17
	23
	21.8
	16.2



Agreement 2: RAN4 to update the NTN-TN coexistence scenarios for above 10 GHz bands with the following figures:
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Figure 1. Coexistence scenarios for use cases 1-4 (in above 10 GHz)
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Figure 2. Coexistence scenarios for use cases 5-8 (in above 10 GHz)

The following WF documents shall be also taken into account:
· R4-2217468, WF on [313] NR_NTN_enh_Part2 (Samsung), 3GPP TSG-RAN WG4 Meeting #104-bis-e, Electronic Meeting, 10 - 19 October, 2022;
· R4-2220241, Way forward on [105][313] NR_NTN_enh_Part2 (Samsung), 3GPP TSG-RAN WG4 Meeting #105, Toulouse, France, November 14 – November 18, 2022;
· R4-2302878, WF for above 10GHz NTN-TN co-existence study (Samsung), 3GPP TSG-RAN WG4 Meeting #106, Athens, Greece, 27th Feb – 3rd March 2023.

In previous contribution R4-2302535 (“NTN Simulation Parameters for above 10 GHz Coexistence Studies”, THALES), several NTN simulation parameters were proposed for above 10 GHz coexistence studies. The contribution R4-2305847 (THALES, Magister Solutions Ltd) provided material for discussion with respect to Ka-Band NTN-TN coexistence simulations and NTN UE terminal and Satellite antenna parameters. Parameters from R4-2302535 then were updated in R4-2305847, together with initial simulation results.

For other information, please also check (RAN4#106-bis-e):
· R4-2306002 (“WF on [311] NR_NTN_enh_Part3”, Samsung):
· R4-2306003 (“Simulation assumptions for NTN co-existence study in bands above 10GHz”, Samsung).

And also (at RAN4#107):
· R4-2309700 (“Initial NTN calibration results for above 10 GHz Coexistence Studies”, THALES, Magister Solutions Ltd);
· R4-2309768 (“Collection table for NTN co-existence in above 10GHz calibration results”, Samsung);
· R4-2310449 (“Summary for [107][311] NR_NTN_enh_Part3”, Samsung);
· RAN4_107_BSRF_Demod_Test_Session Report_11_EOM.docx;
· R4-2309771 (“Simulation assumptions for NTN co-existence study in bands above 10GHz”, Samsung);
· R4-2309767 (“WF for co-existence study of Above 10GHz NTN band”, Samsung);
The following agreements can be considered for reference only:
· R4-2309770 (“WF on above 10GHz SAN RF requirements“, CATT);
· R4-2309766 (“WF for system parameters on Ka band”, THALES).

With respect to RAN4#108 contributions and WFs, please find the following relevant contributions:
· R4-2312443 (“Updates on NTN calibration and coexistence simulation results for above 10 GHz”), THALES, Magister Solutions Ltd, RAN4#108, Toulouse, France, with a very complete set of results.
· R4-2313865 (“WF for NTN co-existence study”), Samsung, Cybercore, RAN4#108, Toulouse, France;
· R4-2313890 (“Simulation assumption for NTN co-existence study”), Samsung, RAN4#108, Toulouse, France.

For other updates, please also check latest agreements and results from RAN4#108-bis:
· R4-2316868, “Initial coexistence simulation results for above 10 GHz and related requirements”, THALES, Magister Solutions Ltd;
· WF for coexistence results from RAN4#109.

The scope of this document is to provide simulation results for NTN-TN coexistence scenarios in above 10 GHz and related derived requirements.











Few proposals for the WF/parameter update
[bookmark: _Toc493127338]
Observation 1: It does not seem realistic (there is not such FR2 NR deployment to our knowledge) entirely covering an NTN beam, especially in GEO scenario. 
· This is particularly important for instance for Scenario #4 & Scenario #8 (“All active TN cells in central NTN beam”) or 
· Scenario #2 (with “Only the active TN cells in central NTN beam”) – consider the active TN cells from all clusters? or the active TN cells from only one cluster?

Observation 2: Especially at lower elevation angles (i.e. 25°) – value decided at RAN4#108 (as mean value between 20° and 30° elevation angle) the satellite beam footprint is much larger than the satellite beam footprint at 90°.


Observation 3: For this reason, the scaling factor applied for TN deployment for 25° NTN elevation angle is much higher than the scaling factor applied for TN deployment for 90° NTN elevation angle:

Scaling Factor
	Orbit
	90°
	25°

	LEO600
	13.8 dB
	23.5 dB

	LEO1200
	19.6 dB
	28.6 dB

	GEO
	29.1 dB
	33.4 dB



Note: Please also note that for previous results, 20% TN activity was assumed as agreed.

Proposal 1: Consider a cellular Terrestrial Network (TN) not larger than 50 km diameter.

Proposal 2: Companies to check/compare scaling factor values.

Proposal 3: Companies to use same scaling factor values for lower NTN SAN elevation angle (e.g. 25°) and 90° NTN SAN elevation angle.
Scaling Factor
	Orbit
	90°
	25°

	LEO600
	13.8 dB
	13.8 dB

	LEO1200
	19.6 dB
	19.6 dB

	GEO
	29.1 dB
	29.1 dB




Observation 4: Same as for FR1 TN-NTN coexistence simulations, simulations in above 10 GHz TN-NTN coexistence simulations show that NTN SAN and NTN UE are both victims. Therefore, once more, the NTN is a potential victim of the TN (acting as aggressor) and not vice-versa. This may be explained by the high density scenarios assumed by TN, but not only.

Proposal 4: Companies to focus on 90° elevation angle. If a second value is still required, companies are encouraged to decide use e.g. 45° elevation angle. 25° elevation angle is too pessimistic.

Proposal 5: RAN4 to increase hypothetical TN requirements (which are not currently specified by any TN specification since such TN deployment does not exist) at least with 3 more dBs:

	Frequency band
	BS
	UE
	ACIR

	
	ACLR
	ACS
	ACLR
	ACS
	BS ACLR
UE ACS
	UE ACLR
BS ACS

	17 GHz 
	[30] + XdB
	[26] + XdB
	[19] + XdB
	[25] + XdB
	[23.8] +XdB
	[18.2] +XdB

	27 GHz 
	28
	24
	17
	23
	21.8
	16.2



Proposal 6: If + X dBs TN ACLR/ACS are not sufficient increase even more the TN requirements at 17 GHz (currently there is no TN specification on this frequency band).

Proposal 7: Alternatively, RAN4 could also decide to increase the guardband of NTN CBW.

Proposal 8: Alternatively, RAN4 could also decide to consider a different ACLR model from the fixed one.

Proposal 9: Other options shall not be precluded in order to have more realistic assumptions for the deployment.

Proposal 10: Derive requirements from 90° elevation angle and further discuss lower elevation angles.

Proposal 11: Decrease the number of RBs in UL for better VSAT NTN UE propagation and lower SAN SCS.


Please also note that for all simulations in the next section the following assumptions are considered:

· 1.5 m NTN VSAT height;
· Option 1 for the Noise Figure values:
· NTN UE with 2.5 dB NF;
· NTN SAN with 3.5 dB NF. 
Otherwise, everything else is as agreed in R4-2313865 and R4-2313890.

Moreover, 2 EXCEL files have been provided with this contribution:
· v1 excel: sc2  25° and sc4 25° use "ScaledLess" i.e., the same scaling in dB for 90° and 25°
· v2 excel:  sc2 and sc4 25° use "Scaled" calculated with 20% activity using the full beam size.

	Orbit
	“Scaled”
90°
	“Scaled”
25°
	“ScaledLess”
25°

	LEO600
	13.8 dB
	23.5 dB
	13.8 dB

	LEO1200
	19.6 dB
	28.6 dB
	19.6 dB

	GEO
	29.1 dB
	33.4 dB
	29.1 dB






Updated Simulation Results
NTN common parameters
	Bandwidth
	200 MHz / 132 PRBs per beam, numerology 3

	Downlink center frequency
	17 GHz

	Uplink center frequency
	27 GHz

	UEs per cell
	1 in DL, 10 in UL

	UE height
	1.5 m (22.5 m as secondary option)

	UE Tx power
	33 dBm

	UE antenna gain
	Tx = 43.2 dBi, Rx = 39.7 dBi

	UE antenna diameter
	0.60 m

	UE noise figure 
	2.5 dB

	Downlink allocation size
	132 PRBs

	Uplink allocation size
	13 PRBs




Common parameters
	Satellite antenna type
	Parabolic (38.811 Bessel)

	UE antenna type
	Parabolic (38.811 Bessel), with 90-180° value same as 90°

	Shadowing
	Enabled (38.821 Macro)

	Uplink Tx power control
	Enabled, Clxile = 89.21 dB with 10 dB NF and 132 PRB allocation

	NTN Tx power control
	CLxile = 105.77 dB with 3.5 dB NF and 13 PRB allocation

	Cell selection
	RSRP

	Simulation time
	One step x 5 drops

	Frequency re-use
	1 colour simulated, scenario layout assumes 2+2



Scenario specific parameters

	
	GEO
	LEO-1200
	LEO-600

	Satellite antenna diameter
	5.9/3.66 m DL/UL
	0.6/0.36 m
	0.6/0.36 m

	Satellite Tx power
	40 dBW/MHz
	10 dBW/MHz
	4 dBW/MHz

	Satellite antenna gain dBi
	58.5
	38.5
	38.5

	Noise figure
	3.5 dB
	3.5 dB
	3.5 dB

	G/T dB/K
	30.376 (=3.5 dB NF)
	10.376 (=3.5 dB NF)
	10.376 (=3.5 dB NF)

	Beamwidth deg
	0.1765
	1.7647
	1.7647

	Beam diameter
	110 km
	40 km
	20 km



TN parameters

	UE height
	1.5 m

	Bandwidth
	200 MHz, numerology 3 (132 PRBs)

	Downlink center frequency
	17 GHz

	Uplink center frequency
	27 GHz

	gNB antenna element gain
	5.5 dBi

	gNB antenna elements
	16x8

	gNB total TXP
	41.07 dBm (22 dBm per element /w 2dB ohmic loss)

	gNB antenna beamwidth
	Horizontal = 90.0°, Vertical = 90.0°

	Shadowing
	Enabled

	UE Tx power
	23 dBm total, no EIRP restrictions

	UE antenna config
	2 x 2

	UE antenna element gain
	5 dBi

	UE antenna type
	3GPP TR38.901, 2x2 antenna array with 5.0 dBi element gain

	gNB antenna type
	3GPP TR38.901, 16x8 antenna array

	Downlink allocation size (PRB)
	132 PRBs = Full bandwidth (190.08 MHz effective)

	Uplink allocation size (PRB)
	132 PRBs = Full bandwidth





















SC1
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SC2 – full scaling (no scaledLess)
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SC3
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SC4 – full scaling (no scaledLess)
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SC5
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SC6
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SC7
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SC8
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SC2 - Results with Scaled Less, lower TN density at 25° (similar as for 90° elevation angle)
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SC4 - Results with Scaled Less, lower TN density at 25° (similar as for 90° elevation angle)
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Simulation Results from R4-2316868, “Initial coexistence simulation results for above 10 GHz and related requirements”, THALES, Magister Solutions Ltd;











































Scenario 1 – NTN UL to TN UL

Scenario 1 co-existence configuration
	Scenario
	Freq
	Aggressor
	Victim
	Variate
	TN ACI config

	SC1
	27
	NTN UL
	TN UL
	NTN UE ACLR
	TN gNB ACS 24 dB
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Observations Scenario 1: 
· For this scenario, the coexistence requirements are relaxed
· 90° and 25° SAN elevation cases are most challenging but still < 1% throughput loss with 10 dB UE ACLR
· Low number of NTN UEs decreases ACI







Scenario 2 – TN UL to NTN UL

Scenario 2 co-existence configuration
	Scenario
	Freq
	Aggressor
	Victim
	Variate
	TN ACI config

	SC2
	27
	TN UL
	NTN UL
	NTN SAN ACS
	TN UE ACLR 17 dB
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Observations Scenario 2: 
· 10 dB SAN ACS provides < 3% throughput loss with 25° SAN elevation angle with scaling enabled
· With 25° SAN elevation case, about ~25% TN UEs have > 0 dBi ACI Tx antenna gain towards SAN








Scenario 3 – NTN UL to TN DL

Scenario 3 co-existence configuration
	Scenario
	Freq
	Aggressor
	Victim
	Variate
	TN ACI config

	SC3
	27
	NTN UL
	TN DL
	NTN UE ACLR
	TN UE ACS 23 dB
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Observations Scenario 3: 
· For this scenario, the coexistence requirements are relaxed
· 90° and 25° SAN elevation cases are most challenging but still < 1% throughput loss with 10 dB UE ACLR
· Low number of NTN UEs decrease the likelihood of NTN UE and TN UE being close







Scenario 4 – TN DL to NTN UL

Scenario 4 co-existence configuration
	Scenario
	Freq
	Aggressor
	Victim
	Variate
	TN ACI config

	SC4
	27
	TN DL
	NTN UL
	NTN SAN ACS
	TN gNB ACLR 28 dB
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Observations Scenario 4: 
· Very challenging ACI for NTN
· ~30 dB requirement SAN ACS for 90° SAN elevation case
· 25° SAN elevation case unfeasible with the current (unrealistic TN deployment) assumptions



Scenario 5 – TN DL to NTN DL

Scenario 5 co-existence configuration
	Scenario
	Freq
	Aggressor
	Victim
	Variate
	TN ACI config

	SC5
	17
	TN DL
	NTN DL
	NTN UE ACS
	TN gNB ACLR 30 dB
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Observations Scenario 5: 
· 25° and 90° SAN elevation cases give similar requirements
· ~20 dB NTN UE ACS requirement
· Assumed cluster orientation is not the worst case in 25° SAN elevation case: NTN UE and gNB boresight never pointing to each other. 


Scenario 6 – NTN DL to TN DL

Scenario 6 co-existence configuration
	Scenario
	Freq
	Aggressor
	Victim
	Variate
	TN ACI config

	SC6
	17
	NTN DL
	TN DL
	NTN SAN ACLR
	TN UE ACS 25 dB
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Observations Scenario 6: 
· For this scenario, the coexistence requirements are (very) relaxed
· Very large ACI margin noticed








Scenario 7 – NTN DL to TN UL

Scenario 7 co-existence configuration
	Scenario
	Freq
	Aggressor
	Victim
	Variate
	TN ACI config

	SC7
	17
	NTN DL
	TN UL
	NTN SAN ACLR
	TN gNB ACS 26 dB
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Observations Scenario 7: 
· For this scenario, the coexistence requirements are relaxed








Scenario 8 – TN UL to NTN DL

Scenario 8 co-existence configuration
	Scenario
	Freq
	Aggressor
	Victim
	Variate
	TN ACI config

	SC8
	17
	TN UL
	NTN DL
	NTN UE ACS
	TN UE ACLR 19 dB
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Observations Scenario 8: 
· 570 TN UEs interfering 10 NTN UEs -> High change that TN UE(s) close to a NTN UE
· 19 dB TN UE ACLR is quite low. Not much to gain with 20+ dB NTN UE ACS. 
· However, 17 GHz TN requirements are not specified by any kind of specification, so they could be increased to accommodate with NTN requirements.


Results


Results: conclusions and sensitivity analysis from R4-2312443 (RAN4#108)

NTN ACLR / ACS requirements from co-existence simulations
	NTN SAN ACLR
	< 10 dB

	NTN SAN ACS
	< 10 dB

	NTN UE ACLR
	~10 dB

	NTN UE ACS
	~20 dB



However, this simulation campaign is the first iteration, and the work will continue in 3GPP. There are still many (on-going) assumptions that can change the results, including the density of the terrestrial network, and the UL power control scheme.


Updated Results: conclusions and sensitivity analysis at RAN4#108-bis

NTN ACLR / ACS requirements from co-existence simulations

	Parameter
	LEO 90°
	GEO 90°
	LEO 25°
	GEO 25°

	NTN SAN ACLR [dB]
	10
	10
	10
	10

	NTN SAN ACS [dB]
	30
	30
	TBD
	TBD

	NTN UE ACLR [dB]
	10
	10
	10
	10

	NTN UE ACS [dB]
	22
	20
	TBD
	30




The final requirements may slightly change depending on the latest updates decided at this meeting and also after computing average values between different companies.



[bookmark: _GoBack]Proposal 12: The proposed parameters for ACLR and ACS requirements resulted from coexistence analysis in above 10 GHz are (for 90° elevation angle):

	Parameter
	LEO
	GEO

	NTN SAN ACLR [dB]
	10
	10

	NTN SAN ACS [dB]
	30
	30

	NTN UE ACLR [dB]
	10
	10

	NTN UE ACS [dB]
	30
	30












Conclusions

Observation 1: It does not seem realistic (there is not such FR2 NR deployment to our knowledge) entirely covering an NTN beam, especially in GEO scenario. 
· This is particularly important for instance for Scenario #4 & Scenario #8 (“All active TN cells in central NTN beam”) or 
· Scenario #2 (with “Only the active TN cells in central NTN beam”) – consider the active TN cells from all clusters? or the active TN cells from only one cluster?

Observation 2: Especially at lower elevation angles (i.e. 25°) – value decided at RAN4#108 (as mean value between 20° and 30° elevation angle) the satellite beam footprint is much larger than the satellite beam footprint at 90°.


Observation 3: For this reason, the scaling factor applied for TN deployment for 25° NTN elevation angle is much higher than the scaling factor applied for TN deployment for 90° NTN elevation angle:

Scaling Factor
	Orbit
	90°
	25°

	LEO600
	13.8 dB
	23.5 dB

	LEO1200
	19.6 dB
	28.6 dB

	GEO
	29.1 dB
	33.4 dB



Note: Please also note that for previous results, 20% TN activity was assumed as agreed.

Proposal 1: Consider a cellular Terrestrial Network (TN) not larger than 50 km diameter.

Proposal 2: Companies to check/compare scaling factor values.

Proposal 3: Companies to use same scaling factor values for lower NTN SAN elevation angle (e.g. 25°) and 90° NTN SAN elevation angle.
Scaling Factor
	Orbit
	90°
	25°

	LEO600
	13.8 dB
	13.8 dB

	LEO1200
	19.6 dB
	19.6 dB

	GEO
	29.1 dB
	29.1 dB




Observation 4: Same as for FR1 TN-NTN coexistence simulations, simulations in above 10 GHz TN-NTN coexistence simulations show that NTN SAN and NTN UE are both victims. Therefore, once more, the NTN is a potential victim of the TN (acting as aggressor) and not vice-versa. This may be explained by the high density scenarios assumed by TN, but not only.

Proposal 4: Companies to focus on 90° elevation angle. If a second value is still required, companies are encouraged to decide use e.g. 45° elevation angle. 25° elevation angle is too pessimistic.

Proposal 5: RAN4 to increase hypothetical TN requirements (which are not currently specified by any TN specification since such TN deployment does not exist) at least with 3 more dBs:

	Frequency band
	BS
	UE
	ACIR

	
	ACLR
	ACS
	ACLR
	ACS
	BS ACLR
UE ACS
	UE ACLR
BS ACS

	17 GHz 
	[30] + XdB
	[26] + XdB
	[19] + XdB
	[25] + XdB
	[23.8] +XdB
	[18.2] +XdB

	27 GHz 
	28
	24
	17
	23
	21.8
	16.2



Proposal 6: If + X dBs TN ACLR/ACS are not sufficient increase even more the TN requirements at 17 GHz (currently there is no TN specification on this frequency band).

Proposal 7: Alternatively, RAN4 could also decide to increase the guardband of NTN CBW.

Proposal 8: Alternatively, RAN4 could also decide to consider a different ACLR model from the fixed one.

Proposal 9: Other options shall not be precluded in order to have more realistic assumptions for the deployment.

Proposal 10: Derive requirements from 90° elevation angle and further discuss lower elevation angles.

Proposal 11: Decrease the number of RBs in UL for better VSAT NTN UE propagation and lower SAN SCS.


Observations Scenario 1: 
· For this scenario, the coexistence requirements are relaxed
· 90° and 25° SAN elevation cases are most challenging but still < 1% throughput loss with 10 dB UE ACLR
· Low number of NTN UEs decreases ACI

Observations Scenario 2: 
· 10 dB SAN ACS provides < 3% throughput loss with 25° elevation angle with scaling enabled
· With 25° SAN elevation case, about ~25% TN UEs have > 0 dBi ACI antenna gain

Observations Scenario 3: 
· For this scenario, the coexistence requirements are relaxed
· 90° and 25° SAN elevation cases are most challenging but still < 1% throughput loss with 10 dB UE ACLR
· Low number of NTN UEs decrease the likelihood of NTN UE and TN UE being close

Observations Scenario 4: 
· Very challenging ACI for NTN
· ~30 dB requirement SAN ACS for 90° SAN elevation case
· 25° SAN elevation case unfeasible with the current (unrealistic TN deployment) assumptions

Observations Scenario 5: 
· 25° and 90° SAN elevation cases give similar requirements
· ~20 dB NTN UE ACS requirement
· Assumed cluster orientation is not the worst case in 25° SAN elevation case: NTN UE and gNB never pointing to each other 

Observations Scenario 6: 
· For this scenario, the coexistence requirements are (very) relaxed
· Very large margin noticed

Observations Scenario 7: 
· For this scenario, the coexistence requirements are relaxed

Observations Scenario 8: 
· 570 TN UEs interfering 10 NTN UEs -> High change that TN UE(s) close to a NTN UE
· 19 dB TN UE ACLR is quite low. Not much to gain with 20+ dB NTN UE ACS. 
· However, 17 GHz TN requirements are not specified by any kind of specification, so they could be increased to accommodate with NTN requirements.

Proposal 12: The proposed parameters for ACLR and ACS requirements resulted from coexistence analysis in above 10 GHz are (for 90° elevation angle):

	Parameter
	LEO
	GEO

	NTN SAN ACLR [dB]
	10
	10

	NTN SAN ACS [dB]
	30
	30

	NTN UE ACLR [dB]
	10
	10

	NTN UE ACS [dB]
	30
	30
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