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Introduction
In the RAN4 101-bis-e meeting, we discussed and agreed on the assumptions, methodologies and co-ex results and ACLR/ACS conclusions. Thus according to its agreements, we suggest the following draft text proposal to the TR 38.863.
Discussions
Based on the agreements of RAN4 101-bis-e meeting, we proposed the following content to TR 38.863.

Reference 
[1]. R4-2120671, Simulation assumptions for NTN co-existence study, Moderator (Samsung, CATT).
[2]. R4-2120749, NR-NTN co-ex results template, Moderator (Samsung).
[3]. R4-2202970, Summary_307_1st round, Moderator (Samsung).

Text proposal for TR38.863
------------------------------------------------<Start of change>-----------------------------------------------
· [bookmark: _Toc87889264][bookmark: _Toc87952001]6.3	Co-existence simulation methodology
Adopt following simulation steps. 
1. Generate aggressor and victim networks. 
· NTN central beam is at satellite nadir, surrounded with 6 co-frequency beams. NTN FRFs higher than 1 need to be considered. Assume one NTN aggressor as default.
· Deployment of TN network (19 cells with wraparound) refers to Table 6.2.1.1-1
2. UE associations
· TN UE are generated randomly inside the TN network, make sure enough TN UEs are associated to each TN sectors based on coupling loss. 
· Deployment of NTN UE refers to Table 6.2.1.1-1.
3. Once association is done, round robin scheduling is used. BF weights are adjusted to point to the LOS direction between BS-UE. This is done for both victim and aggressor networks.
4. Throughput is computed in the victim systems without considering ACI as below:
- , where  is the inter-cell interference.
For TN-NTN SINR calculation, the satellite receiver off angle should be considered in the satellite receiver gain calculation when calculating SINR. Note that such angle is not considered in TR 38.821 section 6.1.3 equations. Thus those equations should be used for SINR calculation.
5. Throughput is computed considering ACI as below:
-	, where  is the adjacent channel interference.
6. RF parameters are determined based on the degradation cause by ACI as below:
-	
To simplify the simulation of interference from TN to NTN UL in Case 2 and 6, following method can be used. Consider the active TN cells from central NTN beam for the ACI evaluation from TN to NTN UL. The scaling factor is to be discussed and determined if any in next meeting. There is a view that simplifying such coexistence simulation work for Case 2 may even not be required.
· Step 1: to drop NTN UE per beamprint randomly;
· Step 2: to drop N clusters consisting of 57 sectors per beamprint randomly:
· Step 3: to calculate the total ACI per beam to NTN UL by following scaling factor:


Where:
active_TN = active_factor*round (the area per beam/the area of 57 sectors)       
active_factor = 20% (or lower, particularly for urban scenarios)
· Step 4: to calculate the total ACI from all beams (e.g. M=7 ) for NTN:



· [bookmark: _Toc87889265][bookmark: _Toc87952002]6.4	Co-existence simulation results
[To be updated]In order to process the co-existence simulation results received for all different scenarios and assumptions, the following steps are adopted:
· Step 1: Discuss and agree on the most stringent scenario(s) for each case (Case 1, 2, 3…,6);
· Step 2: Discuss and determine the required ACIR from results of the most stringent scenario(s) for each case;
· Step 3: Use equation to derive corresponding ACLR or ACS from the agreed ACIR for each case
Moreover, the following considerations are adopted to deal with major disputes for the worst case results in each scenario:
· If the required ACIR results, from the contributor who did not participate or their results is still not well-aligned in calibration table, has a difference larger than 10 dB with most others, this result can be not considered in the discussion.
· If the required ACIR results, from one contributor, has a difference larger than 10 dB with most others, this result can be not considered in the discussion.
The following sub-clauses of this section captures the processed results by adopting above principles and methodologies for scenarios 1 to 6 which are identified in Table 6.1-2. It is noted that due to the space limitation, only part of the simulation results for each case are presented, the whole results for all studied options, as listed in Table 6.1-1 and section 6.2, can be found in the annex [X].
Table 6.4-1 summarizes the above mentioned worst case option for each scenario
	Scenario
	Aggressor system
	Victim system
	Environment
	Contributing

	1
	TN DL
	NTN GEO DL
	Urban
	NTN UE ACS

	2
	TN UL
	NTN GEO UL
	Urban
	NTN SAN ACS

	3
	NTN LEO-600 DL
	TN DL
	Rural
	NTN SAN ACLR

	4
	NTN GEO UL
	TN UL
	Urban
	NTN UE ACLR

	5
	NTN [GEO] UL
	TN DL
	[Rural]
	NTN UE ACLR

	6
	NR-TN DL
	NTN [TBD] UL
	[TBD]
	NTN SAN ACS



6.4.1	Scenario 1: TN DL interfering NTN DL
The meeting evaluated the co-ex results from all concerned options in this scenario, and agreed to select the NR DL equipped with AAS antenna interfering the NR-NTN GEO DL that deployed in urban environment as the most stringent case.
Table 6.4.1-1 Simulation results for average throughput loss
	ACIR[dB]
	6
	8
	10
	12
	14
	16
	18
	20
	22
	24

	Qualcomm
	32.76
	26.13
	19.50
	15.41
	11.32
	8.26
	6.21
	4.16
	3.22
	2.27

	MTK
	7.28
	5.71
	4.60
	3.77
	3.05
	2.35
	1.90
	1.30
	1.02
	0.80

	ZTE
	31.76
	24.81
	18.95
	14.18
	10.47
	7.63
	5.50
	3.92
	2.79
	1.99

	Ericsson
	
	
	4.2
	3.0
	2.1
	1.5
	1.1
	
	
	

	CATT
	8.7
	6.5
	5.3
	4.3
	
	
	
	
	
	

	Xiaomi
	38.11
	31.51
	25.56
	20.35
	15.94
	12.29
	9.36
	7.06
	5.29
	3.95




Figure 6.4.1-1 Simulation results for average throughput loss

Table 6.4.1-2 Simulation results for 5%-tile throughput loss
	ACIR[dB]
	14
	16
	18
	20
	22
	24
	26
	28
	30
	32

	Qualcomm
	44.68
	27.01
	19.33
	11.66
	9.31
	6.96
	5.20
	4.03
	
	

	MTK
	7.38
	4.80
	3.09
	1.97
	1.26
	0.80
	0.50
	0.32
	0.20
	0.13

	ZTE
	33.63
	24.27
	17.09
	12.37
	9.01
	6.43
	4.81
	3.30
	2.42
	1.70

	Ericsson
	3.0
	2.8
	1.8
	
	
	
	
	
	
	

	CATT
	13.4
	12.7
	11.8
	9.33
	8.76
	8.18
	7.65
	5.83
	4.91
	

	Xiaomi
	65.22
	54.94
	44.26
	33.58
	24.20
	16.78
	11.29
	7.43
	4.51
	




Figure 6.4.1-2 Simulation results for 5%-tile throughput loss

Table 6.4.1-3 Interpolated ACIR values for Scenario 1 to meet the 5% throughput loss criteria
	Source
	Interpolated ACIR

	Qualcomm
	Average
	19.18

	
	5%-tile
	26.34

	MTK
	Average
	9.28

	
	5%-tile
	15.85(*)

	ZTE
	Average
	18.63

	
	5%-tile
	25.77

	Ericsson
	Average
	

	
	5%-tile
	12.10(*)

	CATT
	Average
	10.6

	
	5%-tile
	29.80

	Xiaomi
	Average
	22.43

	
	5%-tile
	29.40

	* According to the principles, these values are not treated for later process.



Table 6.4.1-4 Average ACIR values in the above worse case for Scenario 1
	
	Scenario 1

	ACIR value [dB]
	27.83





6.4.2	Scenario 2: TN UL interfering NTN UL
The meeting evaluated the co-ex results from all concerned options in this scenario, and agreed to select the NR UL interfering the NR-NTN GEO UL that deployed in urban environment as the most stringent case.
Table 6.4.2-1 Simulation results for average throughput loss
	ACIR[dB]
	18
	20
	22
	24
	26
	28
	30
	32
	34
	36

	Qualcomm
	36.46
	24.81
	18.43
	12.06
	7.70
	5.34
	2.98
	
	
	

	ZTE
	16.46
	11.77
	8.26
	5.51
	3.55
	2.25
	1.48
	0.98
	0.63
	0.39

	MTK
	38.61
	31.96
	25.57
	20.13
	15.27
	11.22
	7.96
	5.48
	3.68
	2.42

	Ericsson
	
	15.6
	10.4
	7.2
	4.2
	2.9
	1.9
	
	
	

	CATT
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Xiaomi
	41.11
	30.58
	21.75
	14.92
	9.96
	6.53
	4.22
	2.70
	1.72
	1.09




Figure 6.4.2-1 Simulation results for average throughput loss

Table 6.4.2-2 Simulation results for 5%-tile throughput loss
	ACIR[dB]
	22
	24
	26
	28
	30
	32
	34
	36
	38
	40

	Qualcomm
	NA
	NA
	NA
	NA
	NA
	
	
	
	
	

	ZTE
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	MTK
	68.80
	58.62
	47.26
	36.43
	26.97
	19.13
	13.06
	8.68
	5.67
	3.67

	Ericsson
	NA
	NA
	NA
	NA
	NA
	
	
	
	
	

	CATT
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Xiaomi
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	




Figure 6.4.2-2 Simulation results for 5%-tile throughput loss

Table 6.4.2-3 Interpolated ACIR values for Scenario 2 to meet the 5% throughput loss criteria
	Source
	Interpolated ACIR

	Qualcomm
	Average
	28.29

	
	5%-tile
	

	ZTE
	Average
	24.52

	
	5%-tile
	

	MTK
	Average
	32.53

	
	5%-tile
	38.67

	Ericsson
	Average
	25.47

	
	5%-tile
	

	CATT
	Average
	

	
	5%-tile
	

	Xiaomi
	Average
	29.32

	
	5%-tile
	



Table 6.4.2-4 Average ACIR values in the above worse case for Scenario 2
	
	Scenario 2

	ACIR value [dB]	Comment by Dorin PANAITOPOL: Is not clear based on which values this average ACIR was computed 
	29.25






6.4.3	Scenario 3: NTN DL interfering TN DL
The meeting evaluated the co-ex results from all concerned options in this scenario, and agreed to select the NR-NTN LEO-600 DL interfering the NR DL equipped with AAS antenna that deployed in rural environment as the most stringent case.
Table 6.4.3-1 Simulation results for average throughput loss

	ACIR[dB]
	10
	12
	14
	16
	18
	20
	22
	24
	26
	28

	Qualcomm
	21.02
	16.68
	12.34
	8.94
	6.48
	4.03
	2.98
	1.93
	1.21
	0.84

	Samsung
	20.06
	15.28
	11.24
	8.00
	5.52
	3.72
	2.45
	1.60
	1.03
	0.66

	MTK
	25.22
	19.06
	13.86
	9.70
	6.66
	4.41
	2.92
	1.90
	1.22
	0.77

	ZTE
	16.65
	12.34
	8.84
	6.15
	4.17
	2.77
	1.81
	1.17
	0.75
	0.48

	Ericsson
	
	
	
	
	
	3.7
	2.4
	1.6
	1.0
	

	Huawei
	
	
	
	
	5.94
	3.97
	2.52
	1.64
	1.24
	

	CATT
	17.3
	12.2
	10.1
	8.3
	6.6
	4.7
	
	
	
	

	Xiaomi
	30.71
	23.92
	17.92
	12.93
	9.01
	6.11
	4.05
	2.64
	1.70
	1.09





Figure 6.4.3-1 Simulation results for average throughput loss

Table 6.4.3-2 Simulation results for 5%-tile throughput loss
	ACIR[dB]
	14
	16
	18
	20
	22
	24
	26
	28
	30
	32

	Qualcomm
	37.78
	28.51
	21.12
	13.72
	10.16
	6.60
	4.18
	2.89
	
	

	Samsung
	27.10
	19.19
	13.13
	8.76
	5.73
	3.71
	2.37
	1.51
	0.97
	0.62

	MTK
	37.56
	27.47
	19.31
	13.11
	8.69
	5.67
	3.65
	2.33
	1.49
	0.94

	ZTE
	16.27
	10.85
	7.06
	4.59
	2.82
	1.91
	1.31
	0.88
	0.60
	0.39

	Ericsson
	
	
	
	9.8
	6.2
	4.5
	2.8
	
	
	

	Huawei
	
	
	8.61
	5.01
	3.12
	1.94
	1.32
	
	
	

	CATT
	42.07
	32.30
	22.43
	15.88
	10.74
	7.90
	4.40
	
	
	

	Xiaomi
	38.87
	28.90
	20.59
	14.15
	9.47
	6.22
	4.03
	2.59
	
	




Figure 6.4.3-2 Simulation results for average throughput loss

Table 6.4.3-3 Interpolated ACIR values for Scenario 3 to meet the 5% throughput loss criteria
	Source
	Interpolated ACIR

	Qualcomm
	Average
	19.21

	
	5%-tile
	25.32

	Samsung
	Average
	18.58

	
	5%-tile
	22.72

	MTK
	Average
	19.48

	
	5%-tile
	24.66

	ZTE
	Average
	17.16

	
	5%-tile
	19.67

	Ericsson
	Average
	

	
	5%-tile
	23.41

	Huawei
	Average
	18.95

	
	5%-tile
	20.01

	CATT
	Average
	19.68

	
	5%-tile
	25.66

	Xiaomi
	Average
	21.01

	
	5%-tile
	25.11



Table 6.4.3-4 Average ACIR values in the above worse case for Scenario 3
	
	Scenario 3

	ACIR value [dB]	Comment by Dorin PANAITOPOL: Is not clear based on which values this average ACIR was computed.

Should we differentiate between 5% average throughput loss and 5%-tile ACIR?
	23.32



6.4.4	Scenario 4: NTN UL interfering TN UL
The meeting evaluated the co-ex results from all concerned options in this scenario, and agreed to select the NR-NTN GEO UL interfering the NR UL equipped with AAS antenna that deployed in urban environment as the most stringent case.
Table 6.4.4-1 Simulation results for average throughput loss
	ACIR[dB]
	10
	12
	14
	16
	18
	20
	22
	24
	26
	28

	Qualcomm
	12.60
	10.78
	8.96
	7.42
	6.18
	4.93
	4.11
	3.29
	2.63
	2.12

	Samsung
	10.83
	8.69
	6.92
	5.47
	4.30
	3.35
	2.60
	2.00
	1.53
	1.17

	MTK
	12.16
	10.25
	8.40
	6.66
	5.09
	3.75
	2.67
	1.84
	1.24
	0.82

	ZTE
	9.35
	7.39
	5.59
	4.38
	3.38
	2.65
	2.05
	1.63
	1.24
	0.94

	Ericsson (*)
	
	
	
	
	
	
	
	1.5
	1.2
	1.0

	CATT
	2.72
	2.26
	1.88
	1.58
	
	
	
	
	
	

	Xiaomi
	10.31
	8.30
	6.66
	5.34
	4.27
	3.42
	2.74
	2.19
	1.76
	1.41

	* This result is derived by observing the NR sector having an NR-NTN transmitting UE at its sector edge.






Figure 6.4.4-1 Simulation results for average throughput loss

Table 6.4.4-2 Simulation results for 5%-tile throughput loss
	ACIR[dB]
	20
	22
	24
	26
	28
	30
	32
	34
	36
	38

	Qualcomm
	24.62
	20.07
	15.53
	12.02
	9.55
	7.08
	5.83
	4.58
	
	

	Samsung
	16.71
	12.55
	9.44
	7.15
	5.47
	4.19
	3.19
	2.44
	1.86
	1.41

	MTK
	20.91
	14.93
	10.33
	6.95
	4.59
	2.98
	1.92
	1.23
	0.78
	0.49

	ZTE
	11.43
	8.86
	7.23
	6.23
	4.71
	3.34
	2.66
	1.47
	0.87
	0.75

	Ericsson (*)
	
	
	7.9
	7.1
	4.8
	4.6
	0.5
	0.5
	
	

	CATT
	8.83
	7.49
	5.57
	4.10
	3.44
	2.95
	
	
	
	

	Xiaomi
	16.47
	11.96
	8.45
	5.79
	3.88
	2.55
	1.66
	1.07
	
	

	* This result is derived by observing the NR sector having an NR-NTN transmitting UE at its sector edge.




Figure 6.4.4-2 Simulation results for 5%-tile throughput loss

Table 6.4.4-3 Interpolated ACIR values for Scenario 4 to meet the 5% throughput loss criteria
	Source
	Interpolated ACIR

	Qualcomm
	Average
	19.89

	
	5%-tile
	33.33

	Samsung
	Average
	16.80

	
	5%-tile
	28.73

	MTK
	Average
	18.13

	
	5%-tile
	27.65

	ZTE
	Average
	14.98

	
	5%-tile
	27.62

	Ericsson(*)
	Average
	

	
	5%-tile
	27.83

	CATT
	Average
	3.69

	
	5%-tile
	24.78

	Xiaomi
	Average
	16.64

	
	5%-tile
	26.83



Table 6.4.4-4 Average ACIR values in the above worse case for Scenario 4
	
	Scenario 4

	ACIR value [dB]	Comment by Dorin PANAITOPOL: Is not clear based on which values this average ACIR was computed
	28.11



6.4.5	Scenario 5: NTN UL interfering TN DL
The meeting evaluated the co-ex results from all concerned options in this scenario, and agreed to select the NR-NTN GEO UL interfering the NR DL equipped with AAS antenna that deployed in rural environment as the most stringent case.
Table 6.4.5-1 Simulation results for average throughput loss
	ACIR[dB]
	12
	14
	16
	18
	20
	22
	24
	26
	28
	30

	Qualcomm (*)
	7.32
	5.28
	3.78
	2.81
	1.84
	1.42
	0.99
	0.68
	 
	 

	MTK
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Xiaomi
	10.31
	7.75
	5.70
	4.11
	2.91
	2.03
	1.39
	0.94
	 
	 

	Samsung (*)
	37.13
	31.30
	25.62
	20.30
	15.53
	11.43
	8.07
	5.43
	3.43
	1.98

	Samsung (**)	Comment by 汤润森/Runsen (Samsung): Please indicate your propagation model like this.
	0.16
	0.13
	0.11
	0.09
	0.07
	0.06
	0.05
	0.03
	0.02
	0.02

	Ericsson
	0.00
	 
	 
	 
	 
	 
	 
	 
	 
	 

	* These results were derived by adopting free-space path loss model for the links between NR UE and NR-NTN UE.
** These results were derived by adopting path loss model from TR 38.901 for the links between NR UE and NR-NTN UE.
Note: In the meeting, views are expressed on which propagation model is more appropriate for the links between NR UE and NR-NTN UE. Due to the limited time and the fact that this scenario is not the worst case to determine the NR-NTN UE ACLR, this is not discussed nor concluded.




Figure 6.4.5-1 Simulation results for average throughput loss

Table 6.4.5-2 Simulation results for 5%-tile throughput loss
	ACIR[dB]
	14
	16
	18
	20
	22
	24
	26
	28
	30
	32

	Qualcomm (*)
	23.52
	17.84
	13.74
	9.65
	7.54
	5.42
	3.84
	
	
	

	MTK
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Xiaomi
	26.06
	20.19
	15.30
	11.29
	8.09
	5.64
	3.81
	
	
	

	Samsung (*)
	72.82
	63.00
	52.03
	40.90
	30.57
	21.66
	14.49
	9.03
	5.09
	2.36

	Samsung (**)
	0.99
	0.82
	0.66
	0.53
	0.41
	0.30
	0.21
	0.14
	0.08
	0.04

	Ericsson
	0.0
	
	
	
	
	
	
	
	
	

	* These results were derived by adopting free-space path loss model for the links between NR UE and NR-NTN UE.
** These results were derived by adopting path loss model from TR 38.901 for the links between NR UE and NR-NTN UE.
Note: In the meeting, views are expressed on which propagation model is more appropriate for the links between NR UE and NR-NTN UE. Due to the limited time and the fact that this scenario is not the worst case to determine the NR-NTN UE ACLR, this is not discussed nor concluded.




Figure 6.4.5-2 Simulation results for 5%-tile throughput loss

Table 6.4.5-3 Interpolated ACIR values for Scenario 5 to meet the 5% throughput loss criteria
	Source
	Interpolated ACIR

	Qualcomm (*)
	Average
	14.37

	
	5%-tile
	24.53

	MTK
	Average
	

	
	5%-tile
	

	Xiaomi
	Average
	16.88

	
	5%-tile
	24.70

	Samsung (*)
	Average
	26.43

	
	5%-tile
	30.07

	Samsung (**)
	Average
	

	
	5%-tile
	

	Ericsson
	Average
	

	
	5%-tile
	



Table 6.4.5-4 Average ACIR values in the above worse case for Scenario 5
	
	Scenario 5

	ACIR value [dB]	Comment by Dorin PANAITOPOL: Is not clear based on which values this average ACIR was computed
	26.43






6.4.6	Scenario 6: TN DL interfering NTN UL
The meeting evaluated the co-ex results from all concerned options in this scenario, and agreed to select the [TBD] in [TBD] environment as the most stringent case.

[Place holder: Simulation results table]
[Place holder: Simulation results figure]

· [bookmark: _Toc87889266][bookmark: _Toc87952003]6.5	Summary of co-existence study
[To be updated]This sub-clause captures the summary of the co-existence studies. The averaged interpolate ACIR values for each scenario are presented in the table below.
Table 6.5-1 Average ACIR values for each scenario
	Scenario
	1
	2
	3
	4
	5
	6

	ACIR value [dB]
	27.83
	29.25
	23.32
	28.11
	26.43
	[TBD]



Then, by considering the following ACLR and ACS of TN BS and UE in Table 6.5-2, the agreed ACLR and ACS of NTN SAN and UE are presented in Table 6.5-3.
Table 6.5-2 ACLR and ACS of TN
	TN
	Values

	BS
	ACLR
	45 dB

	
	ACS
	46 dB

	UE
	ACLR
	30 dB

	
	ACS
	33 dB



Table 6.5-3 ACLR and ACS of NR-NTN
	NR-NTN
	Values

	SAN
	ACLR
	[TBD]

	
	ACS
	[TBD]

	UE
	ACLR
	30 dB

	
	ACS
	33 dB






--------------------------------------<No change until end of TR>-------------------------------------
[To be inserted with collected NR-NTN co-ex results, R4-2201124 Collected NR-NTN co-ex results_v04_THALES_Samsung.xlsx in NTN results update folder.]
---------------------------------------------<End of Change>---------------------------------------------
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Loss [%]




Qualcomm	14	16	18	20	22	24	26	28	30	32	44.678736685300002	27.0102728405782	19.333976808484501	11.6576807763908	9.3102829809889993	6.9628851855871501	5.2026610012565104	4.0296104279970697	MTK	14	16	18	20	22	24	26	28	30	32	7.38	4.8	3.09	1.97	1.26	0.8	0.5	0.32	0.2	0.13	ZTE	14	16	18	20	22	24	26	28	30	32	33.6345368503193	24.272936866936	17.094087832677499	12.3657770060783	9.00836640043849	6.4299012900558798	4.8050671494486696	3.29786119556714	2.4233967488694099	1.69853344010763	Ericsson	14	16	18	20	22	24	26	28	30	32	3	2.8	1.8	CATT	14	16	18	20	22	24	26	28	30	32	13.42	12.65	11.75	9.33	8.76	8.18	7.65	5.83	4.91	Xiaomi	14	16	18	20	22	24	26	28	30	32	65.220296964674304	54.943701576973901	44.258193863706097	33.583631789109603	24.201580676014402	16.776183344520199	11.288103137025701	7.43406266136257	4.51	aaa	14	16	18	20	22	24	26	28	30	32	dddd	14	16	18	20	22	24	26	28	30	32	ccc	14	16	18	20	22	24	26	28	30	32	ddd	14	16	18	20	22	24	26	28	30	32	eee	14	16	18	20	22	24	26	28	30	32	fff	14	16	18	20	22	24	26	28	30	32	ggg	14	16	18	20	22	24	26	28	30	32	hhh	14	16	18	20	22	24	26	28	30	32	ACIR [dB]


Loss [%]




Qualcomm	18	20	22	24	26	28	30	32	34	36	36.458085913980099	24.8053493477126	18.433353222874501	12.0613570980364	7.69635114125981	5.3383353525447097	2.9803195638296098	ZTE	18	20	22	24	26	28	30	32	34	36	16.460511921374898	11.7695210770398	8.2553825727708894	5.5121700933676898	3.5494048655849899	2.2494718747429299	1.4753367231838199	0.97788086089111204	0.62661821469107704	0.38530239721290599	MTK	18	20	22	24	26	28	30	32	34	36	38.61	31.96	25.57	20.13	15.27	11.22	7.96	5.48	3.68	2.42	Ericsson	18	20	22	24	26	28	30	32	34	36	15.6	10.4	7.2	4.2	2.9	1.9	CATT	18	20	22	24	26	28	30	32	34	36	0	0	0	0	0	0	0	0	0	0	Xiaomi	18	20	22	24	26	28	30	32	34	36	41.111251338045598	30.579498967186499	21.749174555370899	14.9206093688832	9.9629788679206595	6.52622301055957	4.2194153622061696	2.7043928363896601	1.72356265796904	1.0944578023920699	aaa	18	20	22	24	26	28	30	32	34	36	dddd	18	20	22	24	26	28	30	32	34	36	ccc	18	20	22	24	26	28	30	32	34	36	ddd	18	20	22	24	26	28	30	32	34	36	eee	18	20	22	24	26	28	30	32	34	36	fff	18	20	22	24	26	28	30	32	34	36	ggg	18	20	22	24	26	28	30	32	34	36	hhh	18	20	22	24	26	28	30	32	34	36	ACIR [dB]


Loss [%]




Qualcomm	22	24	26	28	30	32	34	36	38	40	0	0	0	0	0	ZTE	22	24	26	28	30	32	34	36	38	40	0	0	0	0	0	0	0	0	0	0	MTK	22	24	26	28	30	32	34	36	38	40	68.8	58.62	47.26	36.43	26.97	19.13	13.06	8.68	5.67	3.67	Ericsson	22	24	26	28	30	32	34	36	38	40	0	0	0	0	0	CATT	22	24	26	28	30	32	34	36	38	40	0	0	0	0	0	0	0	0	0	0	Xiaomi	22	24	26	28	30	32	34	36	38	40	0	0	0	0	0	0	0	0	0	aaa	22	24	26	28	30	32	34	36	38	40	dddd	22	24	26	28	30	32	34	36	38	40	ccc	22	24	26	28	30	32	34	36	38	40	ddd	22	24	26	28	30	32	34	36	38	40	eee	22	24	26	28	30	32	34	36	38	40	fff	22	24	26	28	30	32	34	36	38	40	ggg	22	24	26	28	30	32	34	36	38	40	hhh	22	24	26	28	30	32	34	36	38	40	ACIR [dB]


Loss [%]




Qualcomm	10	12	14	16	18	20	22	24	26	28	21.016043757721299	16.6765566428227	12.337069527923999	8.9398312391036594	6.48484177636157	4.0298523136194904	2.9782858020421199	1.9267192904647601	1.2123793661767699	0.83526602917815396	Samsung	10	12	14	16	18	20	22	24	26	28	20.058158744180702	15.284710232170401	11.2442233520849	7.99875582227319	5.52175145322538	3.7172797083539701	2.45371032807321	1.5962272151980199	1.02777554484093	0.65713682667056805	MTK	10	12	14	16	18	20	22	24	26	28	25.218	19.060400000000001	13.860799999999999	9.6994000000000007	6.6612	4.4093999999999998	2.9161000000000001	1.9045000000000001	1.2248000000000001	0.77039999999999997	ZTE	10	12	14	16	18	20	22	24	26	28	16.652104762730399	12.335637940225499	8.8413307359636004	6.1490702201497998	4.1669679441146998	2.7652892786437602	1.8059482380551599	1.1660601074100101	0.74702921085969498	0.476011031427581	Ericsson	10	12	14	16	18	20	22	24	26	28	3.7	2.4	1.6	1	Huawei	10	12	14	16	18	20	22	24	26	28	5.94	3.97	2.52	1.64	1.24	CATT	10	12	14	16	18	20	22	24	26	28	17.29	12.22	10.1	8.27	6.62	4.7300000000000004	Xiaomi	10	12	14	16	18	20	22	24	26	28	30.7113379819376	23.924307774533801	17.921670293709202	12.9267616471802	9.0125281891767699	6.1080208876916098	4.0492804795897097	2.6413439384624602	1.7035073172253801	1.09024664105448	ccc	10	12	14	16	18	20	22	24	26	28	ddd	10	12	14	16	18	20	22	24	26	28	eee	10	12	14	16	18	20	22	24	26	28	fff	10	12	14	16	18	20	22	24	26	28	ggg	10	12	14	16	18	20	22	24	26	28	hhh	10	12	14	16	18	20	22	24	26	28	ACIR [dB]


Loss [%]




Qualcomm	14	16	18	20	22	24	26	28	30	32	37.7774606361465	28.5125017467834	21.117941928747801	13.7233821107121	10.162307147617801	6.6012321845236199	4.1786564064355698	2.8945798133536802	Samsung	14	16	18	20	22	24	26	28	30	32	27.104022142211701	19.194858456150001	13.1331527189044	8.7574151682429502	5.7319603298381496	3.70965640304098	2.3719458141334999	1.51382643418457	0.96662287049245099	0.61569335448485896	MTK	14	16	18	20	22	24	26	28	30	32	37.557600000000001	27.474599999999999	19.3124	13.109	8.6884999999999994	5.6700999999999997	3.6474000000000002	2.3342000000000001	1.4862	0.94310000000000005	ZTE	14	16	18	20	22	24	26	28	30	32	16.2686137248987	10.850270849429799	7.05792213900635	4.5908172559331302	2.8228428995373598	1.9083453137124	1.3106752874033101	0.88060409015604502	0.60065391206315399	0.39040702151057499	Ericsson	14	16	18	20	22	24	26	28	30	32	9.8000000000000007	6.2	4.5	2.8	Huawei	14	16	18	20	22	24	26	28	30	32	8.61	5.01	3.12	1.94	1.32	CATT	14	16	18	20	22	24	26	28	30	32	42.07	32.299999999999997	22.43	15.88	10.74	7.9	4.4000000000000004	Xiaomi	14	16	18	20	22	24	26	28	30	32	38.866359454871798	28.904043002461599	20.5852434743285	14.150598256817601	9.4685297011897909	6.2153859626001697	4.0274427326895399	2.5866859982114701	ccc	14	16	18	20	22	24	26	28	30	32	ddd	14	16	18	20	22	24	26	28	30	32	eee	14	16	18	20	22	24	26	28	30	32	fff	14	16	18	20	22	24	26	28	30	32	ggg	14	16	18	20	22	24	26	28	30	32	hhh	14	16	18	20	22	24	26	28	30	32	ACIR [dB]


Loss [%]




Qualcomm	10	12	14	16	18	20	22	24	26	28	12.6018349734229	10.780142647194801	8.9584503209667705	7.4235203771499902	6.1753528157444801	4.9271852543389603	4.1104277925060799	3.2936703306732	2.6317206537177702	2.12457876163981	Samsung	10	12	14	16	18	20	22	24	26	28	10.8262381587097	8.6903427665461006	6.9221207062762398	5.4737266668637403	4.2984715284360702	3.3531657783223401	2.5990294759253199	2.0021536051297	1.5334678218084401	1.1683303382966499	MTK	10	12	14	16	18	20	22	24	26	28	12.16	10.25	8.4	6.66	5.09	3.75	2.67	1.84	1.24	0.82	ZTE	10	12	14	16	18	20	22	24	26	28	9.3492302728767207	7.3928851999791698	5.5888394125076601	4.3839105484793599	3.3802562548765001	2.6546828576704899	2.04757444383646	1.6289725154721899	1.24438572649117	0.94013197762306	Ericsson (*)	10	12	14	16	18	20	22	24	26	28	1.5	1.2	1	CATT	10	12	14	16	18	20	22	24	26	28	2.72	2.2599999999999998	1.88	1.58	Xiaomi	10	12	14	16	18	20	22	24	26	28	10.308405847323099	8.3038495191812505	6.6634620604211401	5.3356270467849898	4.26950757773026	3.4176815708002302	2.7379597049895699	2.1944730069532001	1.7579634113848399	1.4053574716973301	dddd	10	12	14	16	18	20	22	24	26	28	ccc	10	12	14	16	18	20	22	24	26	28	ddd	10	12	14	16	18	20	22	24	26	28	eee	10	12	14	16	18	20	22	24	26	28	fff	10	12	14	16	18	20	22	24	26	28	ggg	10	12	14	16	18	20	22	24	26	28	hhh	10	12	14	16	18	20	22	24	26	28	ACIR [dB]


Loss [%]




Qualcomm	20	22	24	26	28	30	32	34	36	38	24.617904144872799	20.074008081542001	15.5301120182113	12.022063763904701	9.5498633186223394	7.0776628733399898	5.8269119002958201	4.5761609272516601	Samsung	20	22	24	26	28	30	32	34	36	38	16.7132490595714	12.5455279190911	9.4431845728974295	7.1523507166604201	5.4674871696731104	4.1910702245204101	3.19157183831893	2.4354898575138599	1.8606122707678301	1.4107832669557401	MTK	20	22	24	26	28	30	32	34	36	38	20.91	14.93	10.33	6.95	4.59	2.98	1.92	1.23	0.78	0.49	ZTE	20	22	24	26	28	30	32	34	36	38	11.434644278185999	8.8624070438301707	7.23475384532271	6.2339751702419903	4.7074096354219899	3.3353418918559399	2.6575965428400998	1.4724892285037201	0.87200420192123895	0.74736781504963801	Ericsson (*)	20	22	24	26	28	30	32	34	36	38	7.9	7.1	4.8	4.5999999999999996	0.5	0.5	CATT	20	22	24	26	28	30	32	34	36	38	8.83	7.49	5.57	4.0999999999999996	3.44	2.95	Xiaomi	20	22	24	26	28	30	32	34	36	38	16.467583556800399	11.9632358370791	8.4479307153073009	5.79272481157507	3.87930343440375	2.5523220704382501	1.65785598064046	1.0664024302956701	dddd	20	22	24	26	28	30	32	34	36	38	ccc	20	22	24	26	28	30	32	34	36	38	ddd	20	22	24	26	28	30	32	34	36	38	eee	20	22	24	26	28	30	32	34	36	38	fff	20	22	24	26	28	30	32	34	36	38	ggg	20	22	24	26	28	30	32	34	36	38	hhh	20	22	24	26	28	30	32	34	36	38	ACIR [dB]


Loss [%]




Qualcomm (*)	12	14	16	18	20	22	24	26	28	30	7.3173503416854198	5.2791334889447601	3.7766664841102902	2.80994932718201	1.84323217025374	1.4165390319036599	0.989845893553574	0.68453439465174404	MTK	12	14	16	18	20	22	24	26	28	30	0	0	0	0	0	0	0	0	0	0	Xiaomi	12	14	16	18	20	22	24	26	28	30	10.310543050322099	7.7460268352446997	5.7018124357402904	4.1146711022869598	2.9136694590428802	2.0270621157273099	1.3876677533195101	0.93641302882297595	Samsung (*)	12	14	16	18	20	22	24	26	28	30	37.130675824955198	31.300908201842699	25.623181888306	20.304366561266299	15.529680154560801	11.4315017958138	8.06942991536771	5.4285006390227997	3.4347446689195702	1.98034169804154	Samsung (**)	12	14	16	18	20	22	24	26	28	30	0.15690554875864601	0.132084088574347	0.11024969810157199	9.0946338328545803E-2	7.3897221187846404E-2	5.8911721623500203E-2	4.5833359608538099E-2	3.4528961896118697E-2	2.48394038914523E-2	1.65722784136846E-2	Ericsson	12	14	16	18	20	22	24	26	28	30	0	aaa	12	14	16	18	20	22	24	26	28	30	dddd	12	14	16	18	20	22	24	26	28	30	ccc	12	14	16	18	20	22	24	26	28	30	ddd	12	14	16	18	20	22	24	26	28	30	eee	12	14	16	18	20	22	24	26	28	30	fff	12	14	16	18	20	22	24	26	28	30	ggg	12	14	16	18	20	22	24	26	28	30	hhh	12	14	16	18	20	22	24	26	28	30	ACIR [dB]


Loss [%]




Qualcomm (*)	14	16	18	20	22	24	26	28	30	32	23.520581668574799	17.8350448007374	13.743422166783899	9.6517995328302995	7.5375809276555099	5.4233623224807301	3.8439242701761298	MTK	14	16	18	20	22	24	26	28	30	32	0	0	0	0	0	0	0	0	0	0	Xiaomi	14	16	18	20	22	24	26	28	30	32	26.061115076131699	20.1863462304864	15.2961715385467	11.2880883811714	8.0894142504340003	5.6401255476762904	3.81394140328592	Samsung (*)	14	16	18	20	22	24	26	28	30	32	72.816336838915703	62.9960672354254	52.0265245245863	40.903457070992502	30.5730919182399	21.659183079361501	14.4910221725704	9.0324868565606398	5.0884249843512999	2.3635545796712698	Samsung (**)	14	16	18	20	22	24	26	28	30	32	0.99166557334844396	0.82038273126304695	0.66263410167377601	0.52902405791969098	0.41181293699891203	0.30350231348416101	0.214634994103025	0.14135349476498399	8.3757998221589705E-2	4.0179218567970597E-2	Ericsson	14	16	18	20	22	24	26	28	30	32	0	aaa	14	16	18	20	22	24	26	28	30	32	dddd	14	16	18	20	22	24	26	28	30	32	ccc	14	16	18	20	22	24	26	28	30	32	ddd	14	16	18	20	22	24	26	28	30	32	eee	14	16	18	20	22	24	26	28	30	32	fff	14	16	18	20	22	24	26	28	30	32	ggg	14	16	18	20	22	24	26	28	30	32	hhh	14	16	18	20	22	24	26	28	30	32	ACIR [dB]


Loss [%]
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