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Introduction
This document provides way forward based on the outcomes of “Email discussion summary for [104-bis-e][313] NR_NTN_enh_Part2”. 

Coexistence scenario
Agreement
Following agreements have been made and reflected in [2].
1) For and just for the purpose of coexistence study, use 30GHz as UL and 20GHz as DL. Whether NTN DL is needed depends on the conclusion of Issue 1-1 NTN DL simulation.
2) Use the same channel BW for TN and NTN. 200MHz BW is used for initial simulation and other options are not precluded.
3) Use FRF=1 for co-existence study
4) For NTN SAN Type, consider GEO, LEO@600km & LEO@1200km. Proponents can provide study results accordingly.
5) For NTN UE Type, following assumptions are used to be in line with the WID: 
· Fixed and mobile VSAT for GSO 
· Fixed VSAT for NGSO
6) For TN, focus on Urban macro scenario at the initial evaluation stage. Further discuss whether Rural macro scenario needs to be considered. 
7) [bookmark: _GoBack]In principle, the interference figure will be captured in TR 38.863 with updates based on conclusions of Issue 1-1 and other issues as appropriate.
[image: ]
Open Issues 
Issue 1-1: NTN DL simulation
· Option1: Consider NTN UL cases first and further discuss NTN DL cases

Issue 1-7: ESIM type
Defer the discussion to await results of Issue 1-6 and relative discussion in [312] & [140]

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.



Network layout model
Agreement
Following agreement has been made and reflected in [2].
1) As the baseline, TR38.863 section 6.2.1 will be referred to to determine the FR2 TN network layout model and TR 38.863 section 6.3.1 will be referred to to determine the simulation methodology, but with modifications to but not limited to network layout, TN isolation distance, N/W&UE deployment, etc.
2) Not to consider isolation area for NTN coexistence study in above 10GHz in a first step.

Open Issues
Issue 2-3:  Network and UE deployment
Further discuss the deployment table in Appendix 1. 

System parameters
Agreement
Following agreements have been made and reflected in [2].
1) Set-1 satellite table from TR 38.821 can be used as baseline of satellite parameters. For AAS antenna, Await the conclusion of discussion in [140]
2) Set-1 NTN satellite noise figure derived from TR 38.821 can be used as baseline. The value will be further discussed after the antenna configuration is settle.
	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



3) For TN parameters, follow parameters defined in TR 38.803 with modifications. 
· UE distribution: 100% outdoor
· BW to be confirmed in Issue 1-3
· Scenarios to be confirmed in Issue 1-8
4) TN ACS and ACLR values are as following.
	
	NR

	BS
	ACLR
	28 dB

	
	ACS
	24dB

	UE 
	ACLR
	17dB

	
	ACS
	22dB



5) For TN BS antenna modelling, follow TR 38.803 assumption with possible modification listed in Issue 3-11-1 and Issue 3-11-2. Furthermore, a 10 degree down tilt degree is to be used as the initial assumption and other options are not precluded. 
6) For TN UE antenna modelling, follow TR 38.803 assumption. 
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	


	Antenna element horizontal radiation pattern (dB)
	



	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	5 dBi

	(Mg, Ng, M, N, P) 
	 (1, 1, 2, 2, 2)

	(dv, dh)
	(0.5λ, 0.5λ)

	UE orientation
	Random orientation in the azimuth domain: uniformly distributed between -90 and 90 degrees*
Fixed elevation: 90 degrees

	NOTE:	This is done to emulate two panels: the configuration is equivalent to 2 panels with 180 shift in horizontal orientation and UE orientation uniformly distributed in the azimuth domain between -180 and 180 degrees.



Open Issues
Issue 3-2: NRB configuration per BandWidth size and SCS
· Await relative discussion in [312]

Issue 3-4: Number of active UE (UL)
· Option 1: 9 UEs and nRBs per UE for GEO and LEO
· Option 2: FFS

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
	



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

Issue 3-7: Horizontal boresight and Vertical tilt assumptions of NTN UEs 
· Option 1: 
	
	GEO
	LEO

	Antenna vertical tilt 
	20 degree above horizontal
	30 degree above horizontal

	Antenna horizontal boresight
	FFS
	FFS



· Option 2: Other values

Issue 3-10: Satellite and UE Antenna and beam forming pattern modelling
Await result of relevant issues.

Issue 3-11-1 Horizontal 3dB /vertical 3dB 3 dB beam width of single element (degree)
· Option1: 65
· Option2: 90

Issue 3-11-2 Maximum directional gain of an antenna element GE,max
· Option1: 5.5 dBi
· Option2: 8 dBi

Evaluation methodology
Agreement
Following agreements have been made and reflected in [2].
1) Refers to TR38.803 section 5.2.6 to determine ACLR and ACS modelling.
2) Refers to TR 38.863 Clause 6.2.5.1, 6.2.5.2 and 6.2.5.3 as the baseline of propagation model and further check TR38.821 and 38.811 in case of any difference between 2GHz and Ka-band.
3) Additional losses between NTN SAN and UE need to be considered as following: 
	Atmospheric absorption
	

Figure 6 of ITU‑R P.676 (XX) shows the corresponding zenith attenuation  for frequencies between 1 and 350 GHz. For an elevation angle α, the corresponding attenuation  is given by:
	[image: ]

	Rain and cloud attenuation
	For system-level simulations, the baseline is to consider clear sky conditions only. No rain and cloud attenuation should then be considered.

	Scintillation
	The ionospheric scintillation corresponds to rapid fluctuations of the received signal amplitude and phase. Ionosphere propagation shall only be considered for frequencies below 6 GHz. This is not applicable then for coexistence system simulations for the NTN Ka-band.
The tropospheric scintillation corresponds to rapid fluctuations of the received signal amplitude and phase. Tropospheric propagation shall only be considered for frequencies above 6 GHz. 
Table 6.6.6.2.1-1 from TR 38.821 could be used as starting point.



4) For uplink scenario, TPC model specified in Section 9.1 TR 36.942[8] is applied for TN with following parameters.


where: 
-	Pmax = 23dBm, 
-	Rmin = TBD dB, 
-	CLx-ile and γ are set as following:
-	CLx-ile = 88 + 10*log10 (200/X) + 11 – Y, where X is UL transmission BW (MHz) and Y is the BS noise figure
-	γ = 1For uplink scenario, 
5) NTN and TN DL TPC are not applied. 
6) Refers to TR38.863 section 6.2.7 to determine the reveived power model.
7) Performance metric
· For TN, the average throughput loss and 5%-ile throughput loss should be less than 5%.
· For NTN, the average throughput loss and 5%-ile throughput loss should be less than 5%.
8) Refer to TR38.863 section 6.2.9 to determine throughput to SNR mapping.

Open Issues
Issue 4-4:  Propagation model between NTN UE and TN UE
· Option 1: Propagation model between NTN UE 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

Reference 
[1] R4-2217497, “Email discussion summary for [104-bis-e][313] NR_NTN_enhs_Part2”, Samsung
[2] R4-2217469, “Simulation assumptions for NTN co-existence study in bands above 10GHz”, Samsung


Appendix 1 Issue 2-3 Option 2 of consideration of Network and UE deployment
Moderator’s Note: Case 1 to 6 are identical with the deployment for S-Band study, except the removal of the Note in Case 6. Case 7 & 8 are newly proposed. 
	No.
	Combination
	Aggressor
	Victim
	Which NTN cell/UE to observe? 
	Which TN/UE to observe?
	Which TN cells in a TN to observe?

	1
	TN with NTN
	TN DL
	NTN DL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
NTN UEs dropped at the edge of TN clusters
	One cluster with 19 TN cells (57 sectors) randomly placed in the central NTN beam
	
All active TN clusters which has the NTN UE(s) at its edge.



	2
	TN with NTN
	TN UL
	NTN UL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
NTN UEs dropped at the edge of TN clusters
	Consider an active rate of 20% for TN.
	All active TN cells in central NTN beam



	3
	TN with NTN
	NTN DL
	TN DL
	NTN cell:
Nadir point.

NTN UE:
NTN UEs dropped outside or at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	All in central NTN beam

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (45° for GEO and LEO，Interested companies can bring analysis and results for other values)

NTN UE:
NTN UEs dropped outside or at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	



	4
	TN with NTN
	NTN UL
	TN UL
	NTN cell:
Nadir point.

NTN UE:
NTN UEs dropped at the edge of TN clusters
	TN randomly placed in this NTN beam
	All active TN clusters which have the NTN UE(s) at its edge.



	5
	TN with NTN
	NTN UL
	TN DL
	NTN cell: 
Nadir point

NTN UE:
NTN UEs dropped at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	All active TN clusters which have the NTN UE(s) at its edge

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (45° for GEO and LEO，Interested companies can bring analysis and results for other values).

NTN UE:
NTN UEs dropped at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	All active TN clusters which have the NTN UE(s) at its edge.



	6
	TN with NTN
	TN DL
	NTN UL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
NTN UEs dropped outside or at the edge of TN clusters
	Consider the active rate of 20% for TN.
	All active TN cells in central NTN beam



	7
	TN with NTN
	NTN DL
	TN UL
	NTN cell: 
Nadir point

NTN UE:
NTN UEs dropped at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	All active TN clusters which have the NTN UE(s) at its edge

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (45° for GEO and LEO，Interested companies can bring analysis and results for other values).

NTN UE:
NTN UEs dropped at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	All active TN clusters which have the NTN UE(s) at its edge.



	8
	TN with NTN
	TN UL
	NTN DL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
NTN UEs dropped outside or at the edge of TN clusters
	Consider the active rate of 20% for TN.
	All active TN cells in central NTN beam
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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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