

	
3GPP TSG-RAN4 Meeting #110	R4-2401118
Athens, Greece, 26th Feb 2024 - 1st Mar 2024
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.863
	CR
	0012
	rev
	-
	Current version:
	18.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	



	

	Title:	
	CR on TR38.863 Addition of simulation assumptions in above 10GHz

	
	

	Source to WG:
	Samsung Electronics, Thales

	Source to TSG:
	

	
	

	Work item code:
	NR_NTN_enh-Core
	
	Date:
	2024-02-19

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	The simulation assumptions of co-existence studies in above 10GHz for Rel-18 NTN enhancement have been agreed.

	
	

	Summary of change:
	To introcude simulation assumptions of co-existence studies in above 10GHz for Rel-18 NTN.

	
	

	Consequences if not approved:
	Simulation assumptions of coexistence studies in above 10GHz for Rel-18 NTN enhancement are missing.

	
	

	Clauses affected:
	

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


<Start of Change>
[bookmark: _Toc79091613][bookmark: _Toc87889237][bookmark: _Toc94170338][bookmark: _Toc104122340][bookmark: _Toc104210146][bookmark: _Toc104502858][bookmark: _Toc106127618][bookmark: _Toc115087911][bookmark: _Toc115088067][bookmark: _Toc130321440][bookmark: _Toc130321594][bookmark: _Toc130321748][bookmark: _Toc130322115][bookmark: _GoBack]6a	Co-existence study for 17/27GHz
[bookmark: _Toc87889238][bookmark: _Toc94170339][bookmark: _Toc104122341][bookmark: _Toc104210147][bookmark: _Toc104502859][bookmark: _Toc106127619][bookmark: _Toc115087912][bookmark: _Toc115088068][bookmark: _Toc130321441][bookmark: _Toc130321595][bookmark: _Toc130321749][bookmark: _Toc130322116]6a.1	Co-existence simulation scenario for 17/27GHz
Scenarios for the coeixstence study for 17/27GHz are listed in Table 6a.1-1
Table 6a.1-1: Scenarios for NTN-NTN/TN co-existence
	FR2: 17/27GHz
	NTN

	
	Set 1
	Set 22
	

	
	GEO3
	LEO 600km
	LEO 1200km
	GEO
	LEO 600km
	LEO 1200km
	

	NR 
	Rural
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	Urban macro
	X
	X
	X
	X
	X
	X
	

	
	Dense Urban6
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	



The aggressor and victim combinations for 17/27GHz cases are listed in Table 6a.1-2.
Table 6a.1-2: Aggressor and victim
	No.
	Combination
	Aggressor
	Victim
	Frequency band
	Scope of Coexistence Simulation

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

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

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

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

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

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

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

	8a
	TN with NTN
	TN UL
	NTN DL
	17 GHz
	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.
NOTE 2: 	To deprioritize scenario 7a and 8a for SAN elevation angle as 90-degree cases. Scenario 7a and 8a should still be studied for SAN elevation angle as 25-degree cases (computed from the center of the central beam).



For further visualisation of coexistence studies for 17/27GHz, the interference charts with respect to scenarios 1a to 8a are further represented with respect to NTN-TN coexistence scenarios in Figure 6a.1-1 (scenarios 1a to 4a) and Figure 6a.1-2 (scenarios 5a to 8a).
[image: ]
Figure 6a.1-1: NTN-TN adjacent band coexistence scenario 1a to 4a  
[image: ]
Figure 6a.1-2: NTN-TN adjacent band coexistence scenarios 5a to 8a
The frequency and bandwidth are listed in Table 6a.1-3.
Table 6a.1-3: Proposed frequency and bandwidth for co-existence study
	
	Frequency
	Bandwidth
	Duplex mode
	Frequency reuse factor

	TN Urban macro
	17/27 GHz
	200/400MHz1
	TDD
	1

	GEO
	17GHz (DL)/27GHz(UL)
	200MHz per beam
	FDD
	22

	LEO
	17GHz (DL)/27GHz(UL)
	200MHz per beam
	FDD
	22

	NOTE1:	Use the same channel BW for TN and NTN. TN 200MHz is the baseline for study and TN 400MHz is with second priotiry for study.
NOTE2:	FRF=1 with single polarization has been adopted for calibration. 	For co-existence simulation, assume FRF=2 with two polarizations (RHCP, LHCP). The polarization isolation is assumed to be ideal.



6a.2	Co-existence simulation assumption for 17/27GHz
6a.2.1	Network layout model
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Cellular cell structure is considered for both NTN and TN network layout.
Referring to TR 38.811 Section 6.3 and Annex A, a 3D global coordinate system is considered (Earth-Centred Earth Fixed) for simulating NTN beams direction and location on the earth surface. It means the NTN beam location, TN randomly dropping location are generated with a set of three parameters (x,y,z)
Deployment of NTN satellite and TN cells and UEs for co-existence study is listed in Table 6a.2.1.1-1. 
Table 6a.2.1.1-1:	Network and UE deployment
	No.
	Combination
	Aggressor
	Victim
	Which NTN cell/UE to observe? 
	Which TN/UE to observe?
	Which TN cells in a TN to observe?

	1a
	TN with NTN
	NTN UL
	TN UL
	NTN cell:
Nadir point.

NTN UE:
NTN UEs randomly dropped in TN clusters.
	TN randomly placed in this NTN beam
	Only the active TN clusters which contain NTN UE(s) .

	2a
	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 randomly dropped in TN clusters
	Consider an active rate of 20% for TN.
	Only the active TN cells in central NTN beam

	3a
	TN with NTN
	NTN UL
	TN DL
	NTN cell: 
Nadir point

NTN UE:
NTN UEs randomly dropped in TN clusters.
	TN clusters randomly placed in this NTN beam
	All active TN clusters which contain NTN UE(s)

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (to be further discussed for GEO and LEO，interested companies can bring analysis and results for other values).

NTN UE:
NTN UEs randomly dropped in TN clusters.
	TN clusters randomly placed in this NTN beam
	Only the active TN clusters which contain NTN UE(s).

	4a
	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 randomly dropped in TN clusters
	Consider the active rate of 20% for TN.
	All active TN cells in central NTN beam

	5a
	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 randomly dropped in TN clusters.
	One cluster with 19 TN cells (57 sectors) randomly placed in the central NTN beam
	
Only the active TN clusters which contain the NTN UE(s).

	6a
	TN with NTN
	NTN DL
	TN DL
	NTN cell:
Nadir point.

NTN UE:
NTN UEs randomly dropped in TN clusters.
	TN clusters randomly placed in this NTN beam
	All in central NTN beam

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (to be further discussed for GEO and LEO，interested companies can bring analysis and results for other values)

NTN UE:
NTN UEs randomly dropped in TN clusters
	TN clusters randomly placed in this NTN beam
	

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

NTN UE:
NTN UEs randomly dropped in TN clusters.
	TN clusters randomly placed in this NTN beam
	Only the active TN clusters which contain NTN UE(s)

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (to be further discussed for GEO and LEO，interested companies can bring analysis and results for other values).

NTN UE:
NTN UEs randomly dropped in TN clusters.
	TN clusters randomly placed in this NTN beam
	Only the active TN clusters which contain NTN UE(s).

	8a
	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 randomly dropped in TN clusters
	Consider the active rate of 20% for TN.
	All active TN cells in central NTN beam



6a.2.2	System parameters
6a.2.2.1	Satellite parameters
Set-1 satellite parameters are listed in Table 6a.2.2.1-2 according to TR 38.821[6].
The satellite max Tx power can be calculated by the equation as below:

Table 6a.2.2.1-1: NRB configuration per BandWidth size and SCS
	Configuration FR2 Ka-band
	NRB (200MHz BW)

	SCS 120 kHz
	132



Table 6a.2.2.1-2: Set-1 satellite parameters for co-existence study
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Satellite altitude
	35786 km
	1200 km
	600 km

	Payload characteristics for DL transmissions

	Satellite EIRP density
	17GHz
	40 dBW/MHz
	10 dBW/MHz
	4 dBW/MHz

	Satellite max TX power in dBm
	BW (MHz)
	
	200
	400
	200
	400
	200
	400

	
	SCS 
	
	120
	120
	120
	120
	120
	120

	
	NRB
	
	132
	264
	132
	264
	132
	264

	Satellite Tx max Gain
	
	58.5 dBi
	38.5 dBi
	38.5 dBi

	3dB beamwidth or HPBW (Half-Power BandWidth) of main central beam
	
	0.1765 deg
	1.7647 deg
	1.7647 deg

	ABS (Adjacent Beam Spacing) of adjacent beams from the central beam
	
	Note 1
	Note 1
	Note 1

	Satellite beam diameter
	
	110 km
	40 km
	20 km

	Payload characteristics for UL transmissions

	Satellite Rx max Gain
	27GHz
	58.5 dBi
	38.5 dBi
	38.5 dBi

	NOTE1:	ABS[rad] = sqrt(3) x sin(HPBW[degrees]/2) or ABS[rad] = sqrt(3) x sinr(HPBW[rad]/2) 
· with ABS [degree]=180/pi x ABS[rad] and 
· with HPBW the Half-Power BandWidth of the main lobe from the satellite antenna pattern.



Table 6a.2.2.1-3: Other parameters for NTN satellite
	Parameters
	NTN satellite
	Remark

	Carrier frequency
	27GHz(UL) / 17GHz(DL)
	

	The number of active UE (UL) 
	10 UEs and 13RBs per UE for GEO and LEO
	

	The number of active UE (DL) 
	1
	Same with TN

	Traffic model
	Full buffer
	

	DL power control
	NO
	

	UL power control
	See Session 6a.2.6.2
	

	NTN satellite Noise Figure in dB
	See Table 6a.2.2.1-4
	

	Handover margin
	3dB
	



Table 6a.2.2.1-4: NTN satellite Noise Figure in dB
	Satellite
	GEO
	LEO 600
	LEO 1200

	G/T (dB K-1)
	58.5
	38.5
	38.5

	NF (dB)
	3.5
	3.5
	3.5

	NOTE:	The NF of 5.9dB is used for all satellite types for calibration.



6a.2.2.2	NTN UE parameters
NTN UE parameters are given in Table 6a.2.2.2-1
Table 6a.2.2.2-1: NTN UE characteristics for system level simulations
	Characteristics
	Fixed VSAT
	L-ESIM 

	Frequency band
	27GHz UL/17GHz DL
	27GHz UL/17GHz DL

	Antenna type and configuration
	[TBD]
	[TBD]

	Polarisation
	Circular
	Circular

	Rx Antenna gain 
	[TBD]
	[TBD]

	Antenna temperature
	[TBD]
	[TBD]

	Noise figure1
	2.5dB for GEO
[2,5dB and 6dB for LEO]
	2.5dB for GEO
[2,5dB and 6dB for LEO]

	Tx transmit power
	[TBD]
	[TBD]

	Tx antenna gain
	[TBD]
	[TBD]

	Antenna elevation angle2
	25˚ and 90˚ 
	25˚ and 90˚ 

	NOTE1:	The NF of 4dB is used for calibration.  
NOTE2:	30 and 90 degree are used for calibration.



The altitudes of NTN UE for different use case are defined in Table 6a.2.2.2-2
Table 6a.2.2.2-3: NTN UE altitude
	Use case
	Fixed VSAT (on roof)
	M-ESIM
	A-ESIM
	L-ESIM

	Altitude
	22.5m
	22.5m
	3-14km
	1.5m



6a.2.2.3	Void
6a.2.2.4	TN parameters
TN parameters for co-existence study are given in Table 6a.2.2.4-1 and 6a.2.2.4-2.
Table 6a.2.2.4-1: Simulation assumptions of TN NR
	Carrier frequency in GHz
	27

	Size of each nominal channel BW in MHz
	200

	Transmission bandwidth in MHz
	190.8

	Environment
	Urban macro

	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around

	Inter-site distance in meter
	300m

	UE number per cell
	Same as the number of BS beam

	System loading and activity
	20%

	Network location
	See Table 6a.2.1.1-2

	DL subcarrier spacing
	120kHz

	UL
	OFDMA

	DL power control
	No

	UL power control
	See Section 6a.2.6.2

	Frequency reuse
	1

	Number of scheduled UE per cell (DL)
	Same as the number of BS beam

	Number of scheduled UE per cell (UL)
	Same as the number of BS beam

	BS height
	25

	UE antenna height in meter
	1.5

	UE TX power in dBm
	-40 to 23

	Building penetration loss
	In path loss model, TR 38.901

	Cell selection margin in dB
	3

	BS-MS min distance in meters
	35

	BS noise figure in dB
	10

	UE noise figure in dB
	10

	BS-UE path-loss model
	TR 38.901

	Standard deviation of BS-UE log-normal shadow fading in dB
	Deployment scenario related, referring to TR 38.901.

	Shadowing correlation
	Between cells: 1.0
Between sites: 0.5

	Link-level performance model
	See Section 6a.2.9

	UE distribution
	Uniform

	Evaluation metrics
	See Section 6a.2.8



Table 6a.2.2.4-2: ACLR/ACS for TN (30GHz)
	
	NR

	BS
	ACLR
	45 dB

	
	ACS
	24 dB

	UE
	ACLR
	17 dB

	
	ACS
	22 dB



6a.2.3	Antenna and beam forming pattern modelling
6a.2.3.1	Satellite parameters
In Rel-18, antenna pattern in section 6.4.1 of TR38.811 is reused for NTN SAN and NTN UE. Use of phased array antenna model needs further discussion.
The following normalized antenna gain pattern, corresponding to a typical reflector antenna with a circular aperture, is considered.
	1                 
	        
For UE,           
where:			
-	J1(x) is the Bessel function of the first kind and first order with argument ‘x’;
-	ais the radius of the antenna's circular aperture;
-	k = 2f/c is the wave number;
-	f is the frequency of operation;
-	c is the speed of light in a vacuum and  is the angle measured from the bore sight of the antenna's main beam. 
Note that ka equals to the number of wavelengths on the circumference of the aperture and is independent of the operating frequency. And the sin() function is in radian.
The beam layout definition for a single satellite simulation in Ka-Band is defined in Table 6a.2.3.1-1.
Table 6a.2.3.1-1: Beam layout definition for single satellite simulation
	Beam layout definition
	Same with Table 6.2.3.1-1

	Number of beams
	Same with Table 6.2.3.1-1

	UV plane illustration (extracted from [19])
	Same with Table 6.2.3.1-1

	UV plane convention
	Same with Table 6.2.3.1-1

	Adjacent beam spacing on UV plane
	Same with Table 6.2.3.1-1

	Central beam bore sight direction definition
	Baseline: 
Case 1: Central beam center is considered at nadir point
Case 2: 25° for GEO and LEO

	Frequency-reuse factor
	FRF=2
[image: ]
Do not consider interference leakage from adjacent beams as starting point for co-ex study. For example for the figure above, do not consider the interference leakage from green, blue and purple beams when study SINR for the red beam.

	Polarization re-use
	Enable
Note: Polarization re-use should apply only if circular polarization for terminal antenna is considered 

	UEs outdoor/indoor distribution
	Same with Table 6.2.3.1-1

	UE distribution
	Same with Table 6.2.3.1-1

	UE configuration
	Fixed and mobile VSAT for GSO 
Fixed VSAT for NGSO

	UE orientation
	Random Ideal Tracking serving beam

	UE attachment
	RSRP
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The parameters in Table 6a.2.3.2-1 are used for BS antenna pattern in the coexistence study.
Table 6a.2.3.2-1: TN BS antenna modelling for Urban macro scenario
	Parameters
	Values

	Scenario
	Urban macro

	Antenna pattern
	TR 38.803

	Element gain GE,max (dBi) 
	5.5

	Horizontal 3dB /vertical 3dB beam width of single element 
	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 λ
dv  = 0.5λ 

	Array Ohmic loss LE (dB) 
	2

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

	Mechanical downtilt (degrees)
	10

	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
	5.5 dBi

	(Mg, Ng, M, N, P) note
	For 30GHz: (1, 1, 8, 16, 2)

	(dv, dh)
	(0.5λ, 0.5λ)

	Note:	An additional 3dB gain is added to the total beamforming gain to account for the two polarization directions. Boresight direction is horizontal.



For TN UE, the antenna parameters refer to TR 38.803 and are defined in Table 6a.2.3.2-2 
Table 6a.2.3.2-2: TN UE antenna parameters
	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.



6a.2.4	ACIR model
ACLR modelling for TN and NTN co-existence study referring to clause 5.1.1.4.1 and 5.1.1.4.2 in TR 36.942[8] is used as baseline. The number of RBs refers to Table 6a.2.2.1-3 and Table 6a.2.2.4-1 respectively.
6a.2.5	Propagation model
Propagation models between NTN and TN components used for the coexistence study are listed in Table 6a.2.5-1
Table 6a.2.5-1: Propogation models between NTN and TN
	Link
	Propagation model

	TN BS to Fixed VSAT on roof
	Free space path loss

	TN BS to L-ESIM at 1.5 m
	UMa as in 3GPP TR 38.803

	TN BS to TN UE
	UMa as in 3GPP TR 38.803

	TN UE to Fixed VSAT on roof
	UMa as in 3GPP TR 38.803 (BS is to be replaced with VSAT)

	TN UE to L-ESIM
	Umi 

	Satellite to TN BS/UE
	3GPP TR 38.821

	Satellite to VSAT/ESIM
	3GPP TR 38.821

	TN BS to Satellite
	3GPP TR 38.821

	Note1: 	For the propagation models which use the 3GPP TR 38.821 [3], to use same assumptions as in [3] and consider the atmospheric losses and the scintillation losses.
Note2: 	TN BS height is 25m


	
6a.2.6	Transmission power control model
6a.2.6.1	UL TPC
Following UL power control model for both NTN and TN are used as starting point.


Where, 
· Pmax = maximum UE Tx power, i.e. 23 dBm for TN UE, and 33 dBm for fixed VSAT NTN UE.
· Rmin = minimum power reduction ratio, i.e. -63 dB for TN UE, and [-63 dB by assuming NTN UE min Tx power as -30dBm as starting point] for NTN UE.
· CLx-ile and γ are set as following:
· γ = 1
· CLx-ile = –SNR_target + Pmax – Thermal Noise – BS/SAN_NoiseFigure - 10*log10(BW), considering SNR_target is 15dB and BW is actual UL BW.
6a.2.6.2	DL TPC
For downlink scenario, no power control scheme is applied.
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See Section 6.2.7.
[bookmark: _Toc87889262][bookmark: _Toc94170363][bookmark: _Toc104122369][bookmark: _Toc104210175][bookmark: _Toc104502887][bookmark: _Toc106127647][bookmark: _Toc115087940][bookmark: _Toc115088096][bookmark: _Toc130321469][bookmark: _Toc130321623][bookmark: _Toc130321777][bookmark: _Toc130322144]6a.2.8	Performance metric
See Section 6.2.8.
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See Section 6.2.9. [Further discuss the applicability of the mapping for NTN link.]
6a.3	Co-existence simulation methodology for 17/27GHz
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See Section 6.3.1, noting the FRF and network deployment for NTN and TN in above 10GHz are specified accordingly. 
Following approaches for the deployment of NTN UE and satellite are used: 
a) The satellite should be generated in the visible area/sky of NTN UE;
b) NTN UEs point to the satellite accurately;
c) The position of the satellite should guarantee that NTN UE vertical angle towards the satellite;
· For calibration, use 30 degree and 90 degree instead of the range.
· SAN elevation angle value, 25 & 90 degree (computed from the centre of the beam), for co-existence simulation.
d) Horizontal angle of NTN UEs should be calculated based on the satellite position
e) Use 35m as minimum distance assumed between VSAT and TN BS for co-ex study. 
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See Section 6.3.2. 
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