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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK9]In this contribution, we provide the performance results for single-satellite cases and discuss the remaining issues of NTN system level simulation assumptions for multiple-satellite cases. 

[bookmark: _Ref129681832]Single-satellite system level simulation 
Herein, we provide user throughput performance of different cases at different target RU (i.e., 20% RU and 50%~60% RU) in Figures 2.1 and 2.2. To validate the throughput performance evaluation, NLOS channel model is used. The GEO and transparent LEO scenarios are prioritized. Based on the simulation results, we make the following observations and proposal:
Observation 1: For LEO-600 with Set 1 beam layout, a VSAT UE can achieve 10 times higher throughput than a Handheld UE.
Observation 2: For GEO/LEO-600/LEO-1200 with Set 1 beam layout, FRF = 3 can yield a higher CINR than FRF = 1.
Observation 3: For GEO/LEO-600/LEO-1200 with Set 1 beam layout, FRF = 1 can yield a higher UE throughput than FRF = 3, due to the same EIRP density assumption and scheduling gain at considered RUs.
Proposal 1: Capture the single-satellite SLS results in Fig. 2.1 and Fig. 2.2 in the TR.
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Figure 2.1 Throughput results with approximate 20% RU.  
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Figure 2.2 Throughput results with approximate 50%~60% RU. 

Multiple-satellite system level simulation 
In this section, NTN system level simulation assumptions for multiple satellite case is studied. First, the constellation design is discussed and reference constellations are proposed. Second, the beam layout definition for multiple satellite case is discussed. At last, some preliminary simulation results are given.
Simulation Assumptions
In this section, the basic considerations for satellite constellation, beam layout and other parameters are proposed for system calibration.
Reference constellations 
For performance evaluation, it is important to consider the inter-satellite interference for UEs located at the satellite coverage edge. In order to simulate the practical conditions of the multiple-satellite system, a reference constellation for different operation scenarios should first be determined. Otherwise, an oversimplified multi-satellite configuration will result in unrealistic results. 
Observation 4: Reference satellite constellations for different scenarios are required for multi-satellite simulation.
In general, in order to achieve an NTN system with global coverage, several constellation parameters should be considered, such as satellite altitude, half power beam width (HPBW), minimum elevation angle and inclination. According to the previous agreement [1], the satellite altitudes for LEO are 600km and 1200km, respectively, and the GEO altitude is 35786 km. Besides, the HPBW of beams for different scenarios can be calculated using the parameters in [1]. 
The minimum elevation angle determines the maximum satellite service areas. Table 3.1 illustrates the path loss for different elevation angles. For lower minimum elevation angle, the path loss difference between nadir point and edge point is larger. For LEO 600 km scenarios, the path loss of 10 degree is 10dB larger than nadir point while the difference for 30 degree is only 5dB. For LEO 1200 km scenarios, the path loss of 10 degree is 8dB larger than nadir point while the difference for 30 degree is only 4dB. For GEO scenarios, the path loss differences for different elevation angles are less than 1dB. To avoid large path loss variation, the minimum elevation angle should be set to 30 degree for both LEO 600km and LEO 1200km scenarios, and 10 degree for GEO scenario. 
Table 3.1 Path loss (dB) for different elevation angles
	S band (2GHz)

	Elevation degree
	10
	30
	90 (nadir)

	LEO 600km
	164.2
	159.1
	154

	LEO 1200km
	168.4
	164.5
	160.1

	GEO
	190.6
	190.2
	189.5

	Ka band (20GHz DL)

	Elevation degree
	10
	30
	90 (nadir)

	LEO 600km
	184.2
	179.1
	174

	LEO 1200km
	188.4
	184.5
	180.1

	GEO
	210.6
	210.2
	209.5



It can be observed that the path loss increases by 4-5 dB when the elevation angle decreases from 90 degree to 30 degree for LEO scenarios, and varies within 1 dB when elevation angle changes for GEO scenarios. 
Observation 5: To avoid large path loss variation, the minimum elevation angle can be set to 30 degree for LEO, and 10 degree for GEO, in the satellite reference constellation design.
To obtain the full coverage of the whole earth area, including north and south poles, the inclination is set to 87.5 degree. Table 3.2 and Table 3.3 show the reference constellations for Set-1 and Set-2, respectively. Those parameters, such as number of satellites per orbit (Ns), number of orbit (Norbit) and number of beams per satellite (Nbeam), are calculated and optimized to make sure any location on earth can be covered by at least one beam. 
[bookmark: _Ref7624746] Table 3.2 Parameters for reference constellation of Set-1
	Frequency
	Satellite altitude  (km)
	Parameter
	Frequency
	Satellite altitude  (km)
	Parameter

	S-band
	LEO 600
	Ns 
	30
	Ka-band
	LEO 600
	Ns 
	30

	
	
	Norbit
	17
	
	
	Norbit
	17

	
	
	Nbeam 
	469
	
	
	Nbeam 
	2977

	
	LEO 1200
	Ns 
	17
	
	LEO 1200
	Ns 
	17

	
	
	Norbit
	10
	
	
	Norbit
	10

	
	
	Nbeam 
	397
	
	
	Nbeam 
	2437

	
	GEO
	Ns 
	4
	
	GEO
	Ns 
	4

	
	
	Norbit
	4
	
	
	Norbit
	4

	
	
	Nbeam 
	1801
	
	
	Nbeam 
	8911



Table 3.3 Parameters for reference constellation of Set-2
	Frequency
	Satellite altitude  (km)
	Parameter
	Frequency
	Satellite altitude  (km)
	Parameter

	S-band
	LEO 600
	Ns 
	30
	Ka-band
	LEO 600
	Ns 
	30

	
	
	Norbit
	17
	
	
	Norbit
	17

	
	
	Nbeam 
	127
	
	
	Nbeam 
	469

	
	LEO 1200
	Ns 
	17
	
	LEO 1200
	Ns 
	17

	
	
	Norbit
	10
	
	
	Norbit
	10

	
	
	Nbeam 
	91
	
	
	Nbeam 
	397

	
	GEO
	Ns 
	4
	
	GEO
	Ns 
	4

	
	
	Norbit
	4
	
	
	Norbit
	4

	
	
	Nbeam 
	547
	
	
	Nbeam 
	1519



Take LEO 600km in S band for example, the reference constellation is shown in Figure 3.1.  
[image: ]
Figure 3.1 Satellite constellation of LEO-600km in S band
Observation 6: To simplify the constellation design and have full coverage of the earth, the constellations can be assumed to be walker star constellation and the inclination can be set to 87.5 degree.
Observation 7: Reference constellation defined in Table 3.2 can be considered for Set-1 satellite parameters in multi-satellite SLS.
Observation 8: Reference constellation defined in Table 3.3 can be considered for Set-2 satellite parameters in multi-satellite SLS. 
Beam layout definition
Once the constellation is defined, the beam layout for each satellite could be defined. For multiple satellite cases, hexagonal beam layout can be re-used. Take LEO 600km in S band of Set-1 case for example, Figure 3.2 illustrates the UV plane beam layout for one satellite, according to the agreed beam width. To fill all the coverage of one satellite (minimum elevation angle is 30 degree for 600 km orbit), the total beam number for this case is 469. Figure 3.3 illustrates the multi-satellite beam layout in earth surface (longitude/latitude plane). 7 satellites of LEO-600km in S band are chosen and the satellite to be evaluated is located in the center with an ECEF coordinate of (6378000+600000, 0, 0). The beam layout is the same for each satellite. The other surrounding 6 satellites’ beams can be replicated and rotated from the center satellite. In this case, each satellite has full number of beams to make sure there is no coverage gap in the geographical area, as shown in Figure 3.3.
[image: ]
Figure 3.2 UV plane Beam layout of one satellite for LEO 600km in S band
 [image: ]
Figure 3.3 Earth surface beam layout of seven satellites for LEO 600km in S band of Set-1
To evaluate the performance of the beams at the edge of satellite coverage, a set of reference beams should be defined firstly. Here we provide two options for discussion
Option 1: two layer edge beams
With this option, it is suggested to simulate 2 edge layer beams, as shown in Figure 3.4. For this 600 km case, 27 beams will be evaluated, much less than 469 beams. For different cases, the number of simulated beams will be different, e.g. 27 for 600 km S-band Set-1 case and 25 for 1200 km Ka-band Set-2 case. 
[image: ]
Figure 3.4 Illustration of 2 edge layer beams to be evaluated
Option 2: 25 corner beams
With this option, it is suggested to simulate 25 corner beams, as shown in Figure 3.5. For this 600 km case, 25 beams will be evaluated, much less than 469 beams. For different cases, the beam number can be set 25 for the same.
[image: ]
Figure 3.5 Illustration of 25 corner beams to be evaluated
Observation 9: 2-layer edge beams or 25 corner beams can be used for system simulation calibration and evaluation of multi-satellite cases.
A couple of additional beams should be selected to model the interference. Although the number of beams in one satellite is huge, the interference of the beams far from the reference beam contribute very little. Therefore, we can reduce the number of modeled additional beams in multi-satellite cases.
Take S band 600 km Set-1 configuration as one example, the CDFs of CINR are given with following numbers of additional beams:
1) Full beams of 7 satellites, 469×7 beams
2) Full beams of 3 satellites, 469×3 beams
3) 469 beams with highest interference power of 3 satellites
4) 61 beams with highest interference power of 3 satellites 
5) 37 beams with highest interference power of 3 satellites
As shown in Figure 3.6, the different interference modeling results in very similar performance. However, there is a non-negligible gap for different number of interfering beams. The performance gap in this case is around 0.1-0.5dB. So for FRF=1 multiple satellite cases, 61 beams with highest interference power used for interference calculation is enough and 127 can be chosen for FRF=2 or 3. 
[image: ]
Figure 3.6 Geometry of different beams utilized for calculation
Observation 10: For multiple satellite cases, 61 beams with highest interference power used for interference calculation is enough and 127 can be chosen for FRF=2 or 3.

Based on the previous discussion, all the detailed beam layout definition with some updates is listed in Table 3.4. 
Table 3.4: Beam layout definition for multi satellite simulation
	Scenario
	Scenario A, C2 and D2

	Beam layout definition
	Baseline: Hexagonal mapping of the beam bore sight directions on UV plane defined in each satellite reference frame.

	Number of beams
	Baseline:
Option 1: 2 layer edge beams (i.e. considering 61/127 interference beams for each beam )
Option 2: 25 corner beams (i.e. considering 61/127 interference beams for each beam )

	UV plane illustration 
	Same to single satellite simulation

	UV plane convention
	Same to single satellite simulation 

	Adjacent beam spacing on UV plane
	Baseline: Adjacent beam spacing computation based on 3dB beam width of the satellite antenna pattern :
ABS = sqrt(3) x sin(HPBW/2 [rad])

	Central beam bore sight direction definition
	Central beam center is considered at nadir point

	Multi-satellite beam generation method
	1. Obtain all the locations of the multiple satellites
2. Generate beams using aforementioned parameters for target satellite located at (earth radius + satellite orbit, 0, 0) in ECEF coordinate
3. Duplicate the target satellite’s beam layout and rotate the beam layout in ECEF coordinate
4. Obtain all the beam layout for multiple satellites

	Satellite location
	(earth radius + satellite orbit, 0, 0) in ECEF coordinate



Observation 11: The beam layout definition in Table 3.4 can be considered as the starting point for multiple satellites SLS.

Preliminary results and analysis
In this section, some calibration results are provided. The parameters used for the simulation are shown in Table A.2 and Table A.3 in the Appendix, and detailed UE characteristics can be found in Table X.3 of [1]. Four cases are simulated: case 4, case 5, case 21 and case 23 in Table A.1 of Appendix. The distribution of coupling loss, carrier to noise ratio (CNR), carrier to interference ratio (CIR) and carrier to interference and noise ratio (CINR) are illustrated in the following Figures for four cases. Also, the full beam of target satellite simulation results are provided here for comparison, which for S band 600 km set-1 scenario is 469 beams and for Ka band 1200 km set-2 scenario is 397 beams.
Option 1 simulation results 
[image: ][image: ]
Figure 3.7 Option 1 results for LEO 600 in S band of set-1 

[image: ][image: ]
Figure 3.8 Option 1 results for LEO 1200 in Ka band of set-2 

Option 2 simulation results
[image: ][image: ]
Figure 3.9 Option 2 results for LEO 600 in S band of set-1 

[image: ][image: ]
Figure 3.10 Option 2 results for LEO 1200 in Ka band of set-2

It can be observed that the inter satellite interference for Ka band scenario is much lower than S band scenario, because the UE antenna of Ka band is directional and the signal from other satellite will experience large antenna gain loss.
Observation 12: The cases listed in Table A.1 can be considered for multiple satellite SLS calibration with case 4, case 5, case 21 and case 23 as the first priority.
Observation 13: The parameters listed in Table A.2 and Table A.3 can be considered for multiple satellite SLS calibration.
Proposal 2: Capture the following TP in the TR
For multi-satellite simulations, a reference satellite constellation needs to be defined. One example with full coverage of the earth assuming walker star constellation with 87.5 degree inclination is provided in R1-1911858 taking the minimum elevation angle into account. In particular, the reference constellations are provided in Table 3.2 for Set-1 case and Table 3.3 for Set-2 case in R1-1911858. To evaluate the performance of the beams at the edge of satellite coverage, the selection of reference beams for different deployment scenarios should be further considered.

Conclusions
In this contribution, the system level simulation assumptions and performance analysis are elaborated. Based on the discussion in the previous sections, we made the following observations and proposals:
Observation 1: For LEO-600 with Set 1 beam layout, a VSAT UE can achieve 10 times higher throughput than a Handheld UE.
Observation 2: For GEO/LEO-600/LEO-1200 with Set 1 beam layout, FRF = 3 can yield a higher CINR than FRF = 1.
Observation 3: For GEO/LEO-600/LEO-1200 with Set 1 beam layout, FRF = 1 can yield a higher UE throughput than FRF = 3, due to the same EIRP density assumption and scheduling gain at considered RUs.
Observation 4: Reference satellite constellations for different scenarios are required for multi-satellite simulation.
Observation 5: To avoid large path loss variation, the minimum elevation angle can be set to 30 degree for LEO, and 10 degree for GEO, in the satellite reference constellation design.
Observation 6: To simplify the constellation design and have full coverage of the earth, the constellations can be assumed to be walker star constellation and the inclination can be set to 87.5 degree.
Observation 7: Reference constellation defined in Table 3.2 can be considered for Set-1 satellite parameters in multi-satellite SLS.
Observation 8: Reference constellation defined in Table 3.3 can be considered for Set-2 satellite parameters in multi-satellite SLS. 
Observation 9: 2-layer edge beams or 25 corner beams can be used for system simulation calibration and evaluation of multi-satellite cases.
Observation 10: For multiple satellite cases, 61 beams with highest interference power used for interference calculation is enough and 127 can be chosen for FRF=2 or 3.
Observation 11: The beam layout definition in Table 3.4 can be considered as the starting point for multiple satellites SLS.
Observation 12: The cases listed in Table A.1 can be considered for multiple satellite SLS calibration with case 4, case 5, case 21 and case 23 as the first priority.
Observation 13: The parameters listed in Table A.2 and Table A.3 can be considered for multiple satellite SLS calibration.
Proposal 1: Capture the single-satellite SLS results in Fig. 2.1 and Fig. 2.2 in the TR.
Proposal 2: Capture the following TP in the TR
For multi-satellite simulations, a reference satellite constellation needs to be defined. One example with full coverage of the earth assuming walker star constellation with 87.5 degree inclination is provided in R1-1911858 taking the minimum elevation angle into account. In particular, the reference constellations are provided in Table 3.2 for Set-1 case and Table 3.3 for Set-2 case in R1-1911858. To evaluate the performance of the beams at the edge of satellite coverage, the selection of reference beams for different deployment scenarios should be further considered.
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Appendix: Multi-satellite simulation assumptions
Table A.1 List of calibration study cases
	Case
	Satellite orbit
	Satellite parameter set
	Terminal
	Frequency Band
	Frequency/ Polarization Reuse

	1*
	LEO-600
	Set 1
	VSAT
	Ka-band
	Option 1

	2*
	LEO-600
	Set 1
	VSAT
	Ka-band
	Option 2

	3*
	LEO-600
	Set 1
	VSAT
	Ka-band
	Option 3

	4
	LEO-600
	Set 1
	Handheld
	S-band
	Option 1

	5
	LEO-600
	Set 1
	Handheld
	S-band
	Option 2

	6*
	LEO-1200
	Set 1
	VSAT
	Ka-band
	Option 1

	7*
	LEO-1200
	Set 1
	VSAT
	Ka-band
	Option 2

	8*
	LEO-1200
	Set 1
	VSAT
	Ka-band
	Option 3

	9*
	LEO-1200
	Set 1
	Handheld
	S-band
	Option 1

	10*
	LEO-1200
	Set 1
	Handheld
	S-band
	Option 2

	11*
	GEO
	Set 1
	VSAT
	Ka-band
	Option 1

	12*
	GEO
	Set 1
	VSAT
	Ka-band
	Option 2

	13*
	GEO
	Set 1
	VSAT
	Ka-band
	Option 3

	14*
	GEO
	Set 1
	Handheld
	S-band
	Option 1

	15*
	GEO
	Set 1
	Handheld
	S-band
	Option 2

	16*
	LEO-600
	Set 2
	VSAT
	Ka-band
	Option 1

	17*
	LEO-600
	Set 2
	VSAT
	Ka-band
	Option 2

	18*
	LEO-600
	Set 2
	VSAT
	Ka-band
	Option 3

	19*
	LEO-600
	Set 2
	Handheld
	S-band
	Option 1

	20*
	LEO-600
	Set 2
	Handheld
	S-band
	Option 2

	21
	LEO-1200
	Set 2
	VSAT
	Ka-band
	Option 1

	22*
	LEO-1200
	Set 2
	VSAT
	Ka-band
	Option 2

	23
	LEO-1200
	Set 2
	VSAT
	Ka-band
	Option 3

	24*
	LEO-1200
	Set 2
	Handheld
	S-band
	Option 1

	25*
	LEO-1200
	Set 2
	Handheld
	S-band
	Option 2

	26*
	GEO
	Set 2
	VSAT
	Ka-band
	Option 1

	27*
	GEO
	Set 2
	VSAT
	Ka-band
	Option 2

	28*
	GEO
	Set 2
	VSAT
	Ka-band
	Option 3

	29*
	GEO
	Set 2
	Handheld
	S-band
	Option 1

	30*
	GEO
	Set 2
	Handheld
	S-band
	Option 2

	Note 1 : no star = 1st priority, * = second priority scenario




Table A.2 Illustration of the simulation assumptions for Set-1 satellite parameters
	Case No.
	4,5
	1,2,3
	9,10
	6,7,8
	14,15
	11,12,13

	Case 
	LEO600-S
	LEO600-Ka
	LEO1200-S
	LEO1200-Ka
	GEO-S
	GEO-Ka

	Satellite altitude
	600km
	600km
	1200km
	1200km
	35786km
	35786km

	Reference satellite constellation
	LEO
	LEO
	LEO
	LEO
	GEO
	GEO

	Satellite number per orbit
	30
	30
	17
	17
	4
	4

	Orbit number
	17
	17
	10
	10
	4
	4

	Beam number per satellite
	469
	2977
	397
	2437
	1801
	8911

	Duplexing
	FDD
	FDD
	FDD
	FDD
	FDD
	FDD

	DL Frequency
	2GHz
	20GHz
	2GHz
	20GHz
	2GHz
	20GHz

	UL Frequency
	2GHz
	30GHz
	2GHz
	30GHz
	2GHz
	30GHz

	Bandwidth per Satellite
(DL)
	30MHz
	400MHz
	30MHz
	400MHz
	30MHz
	400MHz

	Frequency reuse factor among beams
	1, 3
	1, 2,3
	1, 3
	1, 2,3
	1, 3
	1, 2,3

	Channel model
	Suburban and Rural scenarios (Large scale model, ref from TR38.811)

	Outdoor UE configuration
	Handheld
	VSAT 
	Handheld
	VSAT 
	Handheld
	VSAT 

	UEs distribution
	X=10 UEs per beam with uniform distribution in each the beam

	UE orientation
	random;
	VSAT: Idea Tracking serving beam
	random
	VSAT: Idea Tracking serving beam
	random
	VSAT: Idea Tracking serving beam

	Satellite EIRP density
	34dBW/MHz
	4 dBW/MHz
	40 dBW/MHz
	10 dBW/MHz
	59 dBW/MHz
	40 dBW/MHz

	Satellite G/T (dB/K)
	1.1
	13
	1.1
	13
	19
	28

	Satellite antenna diameter (m)
	2
	0.5
	2
	0.5
	22
	5

	Satellite Tx antenna agin (dBi)
	30
	38.5
	30
	38.5
	51
	58.5

	Satellite Rx antenna agin (dBi)
	30
	42
	30
	42
	51
	62

	UE antenna  Rx gain (dBi)
	0
	39.7
	0
	39.7
	0
	39.7

	UE distribution Region
	Coverage area of target satellite

	UE altitude
	0km

	UE antenna Type
	3gpp Class3
	VSAT
	3gpp Class3
	VSAT
	3gpp Class3
	VSAT

	UE antenna G/T
	-30.62dB/K
	15.86dB/K
	-30.62dB/K
	15.86dB/K
	-30.62dB/K
	15.86dB/K

	Handover Margin
	0dB
	0dB
	0dB
	0dB
	0dB
	0dB

	UE attachment
	RSRP based
	RSRP based
	RSRP based
	RSRP based
	RSRP based
	RSRP based

	Polarization loss
	0dB
	0dB
	0dB
	0dB
	0dB
	0dB




Table A.3 Illustration of the simulation assumptions for Set-2 satellite parameters
	Case No.
	19,20
	16,17,18
	24,25
	21,22,23
	29,30
	26,27,28

	Case 
	LEO600-S
	LEO600-Ka
	LEO1200-S
	LEO1200-Ka
	GEO-S
	GEO-Ka

	Satellite altitude
	600km
	600km
	1200km
	1200km
	35786km
	35786km

	Reference satellite constellation
	LEO
	LEO
	LEO
	LEO
	GEO
	GEO

	Satellite number per orbit
	30
	30
	17
	17
	4
	4

	Orbit number
	17
	17
	10
	10
	4
	4

	Beam number per satellite
	127
	469
	91
	397
	547
	1519

	Duplexing
	FDD
	FDD
	FDD
	FDD
	FDD
	FDD

	DL Frequency
	2GHz
	20GHz
	2GHz
	20GHz
	2GHz
	20GHz

	UL Frequency
	2GHz
	30GHz
	2GHz
	30GHz
	2GHz
	30GHz

	Bandwidth per Satellite
(DL)
	30MHz
	400MHz
	30MHz
	400MHz
	30MHz
	400MHz

	Frequency reuse factor among beams
	1, 3
	1, 2,3
	1, 3
	1, 2,3
	1, 3
	1, 2,3

	Channel model
	Suburban and Rural scenarios (Large scale model, ref from TR38.811)

	UEs distribution
	X=10 UEs per beam with uniform distribution in each the beam

	Outdoor UE configuration
	Handheld
	VSAT 
	Handheld
	VSAT 
	Handheld
	VSAT 

	UE orientation
	random;
	VSAT: Idea Tracking serving beam
	random
	VSAT: Idea Tracking serving beam
	random
	VSAT: Idea Tracking serving beam

	Satellite EIRP density
	28 dBW/MHz
	-4 dBW/MHz
	34 dBW/MHz
	2 dBW/MHz
	53.5 dBW/MHz
	32 dBW/MHz

	Satellite G/T (dB/K)
	-4.9
	5
	-4.9
	5
	14
	20

	Satellite antenna diameter (m)
	1
	0.2
	1
	0.2
	12
	2

	Satellite Tx antenna agin (dBi)
	24
	30.5
	24
	30.5
	45.5
	50.5

	Satellite Rx antenna agin (dBi)
	24
	34
	24
	34
	45.5
	54

	UE antenna  Rx gain (dBi)
	0
	39.7
	0
	39.7
	0
	39.7

	UE distribution Region
	Coverage area of target satellite

	UE altitude
	0km

	UE antenna Type
	3gpp Class3
	VSAT
	3gpp Class3
	VSAT
	3gpp Class3
	VSAT

	UE antenna G/T
	-30.62dB/K
	15.86dB/K
	-30.62dB/K
	15.86dB/K
	-30.62dB/K
	dB/K

	Handover Margin
	0dB
	0dB
	0dB
	0dB
	0dB
	0dB

	UE attachment
	RSRP based
	RSRP based
	RSRP based
	RSRP based
	RSRP based
	RSRP based

	Polarization loss
	0dB
	0dB
	0dB
	0dB
	0dB
	0dB
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5% UE throughput with approximate 50%-60% RU
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50% UE throughput with approximate 50%-60% RU

1 2 6 7 9 10 14 15

Cases

0

5

10

15

20

25

30

T

h

r

o

u

g

h

p

u

t

 

(

M

b

p

s

)


image6.emf
95% UE throughput with approximate 50%-60% RU
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5% UE throughput with approximate 20% RU
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50% UE throughput with approximate 20% RU
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