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Introduction
Since RAN4 #99e meeting agreed the calibration activity to be held offline between 99e and 100e meeting, we had then initiated the offline discussion email thread and kicked off the calibration data submission and technical discussion. The email group has received calibration data from 10 companies, including Samsung, Qualcomm, CATT, THALES, Huawei, Xiaomi, ZTE, Nokia, Ericsson and FhG, and covers NTN systems and NR (TN) systems.
This document summarizes this offline activity and shares some of our observations for discussion in RAN4#100e meeting. Also, the table of calibration results is attached to this document as Annex 1 and calibration assumptions as Annex 2. 

Annex 1: R4-2115628-A1 NTN co-existence calibration data
Annex 2: R4-2115628-A2 Calibration assumptions summary
Summary and observations
2.1 NTN DL calibration
For NTN DL calibration, we have received the data from up to 10 companies for LEO-600, LEO-1200 and GEO, but only received 2 companies who provided HAPS DL data.

Figure 2.1-1 NTN DL Rural (38.811) Calibration Data
[image: ]

Figure 2.1-2 NTN DL Urban (38.811) Calibration Data
[image: ]

Observation 1:
For NTN DL coupling-loss,
· LEO-600, LEO-1200 and GEO’s DL coupling-loss are quite calibrated, the data from all companies are quite close and most variances are almost under 1. 
· HAPS DL coupling-loss still needs more inputs and discussion to calibrate.

For NTN DL SINR,
· The differences of LEO-600, LEO-1200 and GEO SINR is from 1 or 2 companies, who did not consider the adjacent beam interference. Their SINR actually represents SNR value. And most other companies’ data are quite close.
· HAPS DL SINR data also requires more input and discussion.

2.2 NTN UL calibration
For NTN UL calibration, we also received up-to 10 companies’ data in LEO-600, LEO1200 and GEO, and up to 2 companies’ data in HAPS.

Figure 2.2-1 NTN UL Rural (38.811) Calibration Data
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Figure 2.2-2 NTN UL Urban (38.811) Calibration Data
[image: ]

Observation 2:
For NTN UL coupling-loss,
· LEO-600, LEO-1200 and GEO’s UL coupling-loss are quite calibrated, the data from all companies are quite close and most variances are almost under 1. 
· HAPS UL coupling-loss still needs more inputs and discussion to calibrate.

For NTN UL SINR,
· Apart from 2~3 companies’ data, the LEO-600, LEO-1200 and GEO UL SINR data are quite close to each other. The assumptions alignment discussion is now on-going. Since the CL is quite close, SINR should be able to align once the understanding of the assumptions could be aligned.
· HAPS UL data only has 2 contributors, it still requires more contributions to calibrate.

For NTN UL Tx power,
· LEO-600, LEO-1200 and GEO UL Tx power are the same from different contributors. Considering the CL is quite matched, the Tx power should not have any critical issues for calibration.
· HAPS UL tx power still requires more contributions to calibrate.

2.3 TN NR DL calibration
For TN NR DL, we have two different base station (BS) antenna types, one is AAS, and the other is non-AAS. We received up-to 6 companies’ data for AAS TN DL, and up-to 4 companies’ data for non-AAS DL case.

Figure 2.3-1 TN NR DL AAS Calibration Data
[image: ]

Figure 2.3-2 TN NR DL non-AAS Calibration Data
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Observation 3: The coupling-loss and SINR of TN have smaller issues comparing with those of NTN. Most companies have already calibrated their simulators in previous 3GPP studies. In offline discussion, we found there are several different understandings of the assumptions, like ISD, Antenna pattern, polarization gain, etc. We believe this should has no critical issues once the assumptions are aligned.

2.4 TN NR UL calibration
For TN NR UL, we have two different base station (BS) antenna types, one is AAS, and the other is non-AAS. We received up-to 6 companies’ data for AAS TN UL, and up-to 4 companies’ data for non-AAS UL case.

Figure 2.4-1 TN NR UL AAS Calibration Data
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[bookmark: _GoBack]Figure 2.4-2 TN NR UL non-AAS Calibration Data
[image: ]

Observation 4: In offline discussion, we found there are several different understandings of the assumptions, like ISD, Antenna pattern, polarization gain, etc. We believe this issue would no be critical once these assumptions are aligned, since most companies have calibrated their simulators in previous 3GPP studies.
2.5 NB-IoT calibration
We have not yet received any calibration data from any participating companies for NB-IoT scenario. Thus, we are not able to calibrate the NB-IoT system at this stage.

Observation 5: Since no contributions were received for NB-IoT scenario, we are not able to calibrate this system at this stage.
Conclusions
From the all the calibration efforts that the offline group has received so far, we have the following observations that would like to share to the meeting for further discussions. 

Observation 1:
For NTN DL coupling-loss,
· LEO-600, LEO-1200 and GEO’s DL coupling-loss are quite calibrated, the data from all companies are quite close and most variances are almost under 1. 
· HAPS DL coupling-loss still needs more inputs and discussion to calibrate.

For NTN DL SINR,
· The differences of LEO-600, LEO-1200 and GEO SINR is from 1 or 2 companies, who did not consider the adjacent beam interference. Their SINR actually represents SNR value. And most other companies’ data are quite close.
· HAPS DL SINR data also requires more input and discussion.

Observation 2:
For NTN UL coupling-loss,
· LEO-600, LEO-1200 and GEO’s UL coupling-loss are quite calibrated, the data from all companies are quite close and most variances are almost under 1. 
· HAPS UL coupling-loss still needs more inputs and discussion to calibrate.

For NTN UL SINR,
· Apart from 2~3 companies’ data, the LEO-600, LEO-1200 and GEO UL SINR data are quite close to each other. The assumptions alignment discussion is now on-going. Since the CL is quite close, SINR should be able to align once the understanding of the assumptions could be aligned.
· HAPS UL data only has 2 contributors, it still requires more contributions to calibrate.

For NTN UL Tx power,
· LEO-600, LEO-1200 and GEO UL Tx power are the same from different contributors. Considering the CL is quite matched, the Tx power should not have any critical issues for calibration.
· HAPS UL tx power still requires more contributions to calibrate.

Observation 3: The coupling-loss and SINR of TN have smaller issues comparing with those of NTN. Most companies have already calibrated their simulators in previous 3GPP studies. In offline discussion, we found there are several different understandings of the assumptions, like ISD, Antenna pattern, polarization gain, etc. We believe this should has no critical issues once the assumptions are aligned.

Observation 4: In offline discussion, we found there are several different understandings of the assumptions, like ISD, Antenna pattern, polarization gain, etc. We believe this issue would not be critical once these assumptions are aligned, since most companies have calibrated their simulators in previous 3GPP studies.


Observation 5: Since no contributions were received for NB-IoT scenario, we are not able to calibrate this system at this stage.

Reference 
3GPP
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@5% @50% @95% @5% @50% @95%

Samsung 118.57 125.31 132.31 -2.67 -0.50 2.17

QC 118.56 125.21 132.93 -2.94 -0.84 2.12

CATT 118.94 125.50 132.25 -2.51 -0.35 2.25

THALES 119.00 125.67 132.50 -3.93 -1.50 2.13

Huawei 120.07 126.61 132.38 5.97 12.07 17.91

Xiaomi 119.19 125.45 132.56 -2.69 -0.79 1.57

ZTE 118.90 125.58 132.40 -3.05 -0.61 3.37

Ericsson 0.00 0.00 0.00 -3.66 4.92 13.77

Nokia 118.71 125.16 131.68 -3.53 -1.15 2.42

FhG 119.50 125.89 133.01 -11.24 -3.00 3.96

Variance 0.21 0.17 0.13 15.04 17.78 29.75

Mean 119.05 125.60 132.45 -3.02 0.83 5.17

Samsung 124.61 131.33 138.34 -2.64 -0.50 2.17

QC 124.35 131.34 138.33 -2.49 -0.50 2.12

CATT 125.02 131.78 137.85 -2.63 -0.37 2.23

THALES 124.60 131.40 138.00 -3.00 -0.88 2.23

Huawei 125.39 132.37 137.04 6.82 12.29 19.30

Xiaomi 125.02 131.28 138.73 -2.62 -0.77 1.57

ZTE 124.71 131.52 138.22 -2.40 -0.32 3.45

Ericsson 0.00 0.00 0.00 -3.67 4.81 14.30

Nokia 123.97 130.42 136.92 -3.58 -1.27 2.28

FhG 125.31 131.45 138.08 -10.40 -2.51 4.21

Variance 0.19 0.23 0.32 15.18 17.43 34.33

Mean 124.78 131.43 137.95 -2.66 1.00 5.38

Samsung 133.18 139.90 146.93 -5.72 -2.09 1.10

QC 132.93 139.89 146.94 -5.83 -2.21 0.92

CATT 132.50 139.69 146.40 -5.39 -2.16 1.03

THALES 133.30 139.97 146.60 -4.97 -2.16 1.34

Huawei 133.45 140.49 147.59 -5.12 2.11 9.02

Xiaomi 133.23 139.68 146.97 -5.24 -2.63 -0.56

ZTE 133.72 140.50 146.99 -5.23 -2.51 -0.11

Ericsson 0.00 0.00 0.00 -7.49 -0.59 7.41

FhG 132.74 139.69 146.97 -11.58 -3.57 4.35

-                 0.00 0.00 0.00 0.00 0.00 0.00

Variance 0.14 0.10 0.10 4.01 2.39 10.40

Mean 133.13 139.98 146.92 -6.29 -1.76 2.72

Nokia 111.89 146.11 165.26 -29.10 -10.47 16.29

QC 112.78 144.43 161.58 -33.12 -12.30 19.66

-                 0.00 0.00 0.00 0.00 0.00 0.00

-                 0.00 0.00 0.00 0.00 0.00 0.00

Variance 0.20 0.71 3.39 4.04 0.84 2.83

Mean 112.33 145.27 163.42 -31.11 -11.38 17.98

NTN DL (TR 38.811 Urban)

DL Coupling Loss DL Geometry SINR

LEO-600

LEO-1200

GEO

HAPS
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@5% @50% @95% @5% @50% @95% @5% @50% @95%

Samsung 123.60 125.25 126.98 -5.51 -3.07 -0.70 23.00 23.00 23.00

QC 123.64 125.37 127.14 -5.43 -2.92 -0.42 23.00 23.00 23.00

CATT 123.68 125.47 127.29 -7.22 -1.78 0.42 0.00 0.00 0.00

THALES 123.75 125.84 127.90 -6.16 -3.76 -1.31 23.00 23.00 23.00

Huawei 125.40 127.76 131.22 -11.57 -8.10 -6.04 23.00 23.00 23.00

Xiaomi 123.66 125.22 126.92 -5.14 -2.60 0.18 23.00 23.00 23.00

ZTE 123.83 125.65 127.46 -5.45 -3.04 -0.55 23.00 23.00 23.00

Ericsson 0.00 0.00 0.00 -14.64 -8.63 -3.87 0.00 0.00 0.00

FhG 123.85 125.27 127.12 -5.98 -3.47 -1.38 23.00 23.00 23.00

-                 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Variance 0.32 0.63 1.80 9.98 5.36 3.95 0.00 0.00 0.00

Mean 123.93 125.73 127.76 -7.46 -4.15 -1.52 23.00 23.00 23.00

Samsung 129.62 131.27 132.99 -9.44 -7.60 -5.83 23.00 23.00 23.00

QC 129.56 131.18 132.89 -9.40 -7.61 -5.78 23.00 23.00 23.00

CATT 129.72 131.31 132.85 -8.84 -6.97 -5.28 0.00 0.00 0.00

THALES 129.68 131.51 133.28 -9.46 -7.68 -5.75 23.00 23.00 23.00

Huawei 131.24 132.75 133.86 -14.25 -13.08 -11.60 23.00 23.00 23.00

Xiaomi 129.61 131.23 132.93 -7.97 -6.09 -4.20 23.00 23.00 23.00

ZTE 129.60 131.38 133.25 -9.27 -7.32 -5.63 23.00 23.00 23.00

Ericsson 0.00 0.00 0.00 -19.05 -13.42 -9.84 0.00 0.00 0.00

FhG 129.68 131.28 133.06 -9.51 -7.69 -5.98 23.00 23.00 23.00

-                 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Variance 0.28 0.24 0.10 11.28 6.40 5.14 0.00 0.00 0.00

Mean 129.84 131.49 133.14 -10.80 -8.61 -6.65 23.00 23.00 23.00

Samsung 138.15 139.85 141.59 -20.31 -18.54 -16.85 23.00 23.00 23.00

QC 138.06 139.73 141.47 -20.21 -18.47 -16.78 23.00 23.00 23.00

CATT 138.07 139.61 141.26 -19.86 -18.24 -16.70 0.00 0.00 0.00

THALES 138.23 140.07 141.90 -20.37 -18.55 -16.68 23.00 23.00 23.00

Huawei 139.45 140.61 142.00 -25.51 -24.06 -22.90 23.00 23.00 23.00

Xiaomi 138.10 139.59 141.16 -18.98 -17.45 -15.92 23.00 23.00 23.00

ZTE 137.76 140.33 142.91 -18.35 -15.72 -13.37 23.00 23.00 23.00

Ericsson 0.00 0.00 0.00 -30.59 -25.37 -21.63 0.00 0.00 0.00

FhG 138.33 139.76 141.56 -20.26 -18.49 -17.06 23.00 23.00 23.00

-                 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Variance 0.22 0.12 0.27 13.73 8.79 7.58 0.00 0.00 0.00

Mean 138.27 139.94 141.73 -21.60 -19.43 -17.54 23.00 23.00 23.00

Nokia 112.43 119.28 146.62 -7.95 15.14 15.59 13.99 20.83 23.00

QC 114.57 119.74 142.57 -12.81 7.78 13.98 11.99 16.82 20.23

-                 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

-                 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Variance 1.15 0.05 4.11 5.90 13.57 0.65 1.00 4.03 1.91

Mean 113.50 119.51 144.60 -10.38 11.46 14.79 12.99 18.82 21.61

GEO

HAPS

LEO-600

LEO-1200

NTN UL (TR 38.811 Rural)

UL Coupling Loss UL Geometry SINR UL UE Tx Power
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@5% @50% @95% @5% @50% @95% @5% @50% @95%

Samsung 118.58 125.30 132.31 -11.38 -3.64 3.57 23.00 23.00 23.00

QC 118.71 125.16 132.66 -11.83 -3.91 2.64 23.00 23.00 23.00

CATT 118.41 125.45 132.54 -11.13 -3.89 2.97 0.00 0.00 0.00

THALES 119.00 125.67 132.50 -11.15 -3.92 2.70 23.00 23.00 23.00

Huawei 120.07 126.61 132.38 -13.04 -6.94 -1.10 23.00 23.00 23.00

Xiaomi 118.63 125.29 132.62 -11.20 -3.19 4.57 23.00 23.00 23.00

ZTE 118.92 125.71 132.43 -11.19 -3.75 3.56 23.00 23.00 23.00

Ericsson 0.00 0.00 0.00 -17.17 -8.77 0.15 0.00 0.00 0.00

FhG 117.88 125.14 132.15 -11.34 -4.04 3.87 23.00 23.00 23.00

Variance 0.34 0.20 0.02 3.47 3.13 3.01 0.00 0.00 0.00

Mean 118.78 125.54 132.45 -12.16 -4.67 2.55 23.00 23.00 23.00

Samsung 124.60 131.32 138.32 -15.10 -7.94 -1.13 23.00 23.00 23.00

QC 124.40 131.30 138.36 -15.23 -8.01 -0.95 23.00 23.00 23.00

CATT 123.95 131.27 137.95 -13.61 -6.83 -0.26 0.00 0.00 0.00

THALES 124.60 131.40 138.00 -14.36 -7.79 -1.27 23.00 23.00 23.00

Huawei 125.39 132.37 137.04 -18.19 -12.72 -5.71 23.00 23.00 23.00

Xiaomi 124.84 131.32 138.61 -13.72 -6.53 0.40 23.00 23.00 23.00

ZTE 124.73 131.47 138.22 -14.30 -7.40 -0.51 23.00 23.00 23.00

Ericsson 0.00 0.00 0.00 -21.09 -13.52 -5.47 0.00 0.00 0.00

FhG 124.30 130.66 137.02 -14.02 -7.35 -0.89 23.00 23.00 23.00

Variance 0.16 0.19 0.31 5.60 5.88 4.43 0.00 0.00 0.00

Mean 124.60 131.39 137.94 -15.51 -8.68 -1.75 23.00 23.00 23.00

Samsung 133.17 139.89 146.92 -25.64 -18.62 -11.90 23.00 23.00 23.00

QC 132.96 139.86 146.90 -25.69 -18.61 -11.73 23.00 23.00 23.00

CATT 133.28 139.84 147.04 -24.99 -18.36 -11.24 0.00 0.00 0.00

THALES 133.30 139.97 146.60 -25.25 -18.47 -11.80 23.00 23.00 23.00

Huawei 133.45 140.49 147.59 -31.23 -24.00 -17.09 23.00 23.00 23.00

Xiaomi 133.03 139.55 146.75 -24.19 -17.39 -10.63 23.00 23.00 23.00

ZTE 133.58 140.24 146.91 -22.79 -15.32 -8.86 23.00 23.00 23.00

Ericsson 0.00 0.00 0.00 -32.17 -25.29 -17.44 0.00 0.00 0.00

FhG 133.46 140.15 147.08 -25.79 -18.93 -12.26 23.00 23.00 23.00

Variance 0.04 0.07 0.07 8.81 8.88 7.26 0.00 0.00 0.00

Mean 133.28 140.00 146.98 -26.42 -19.44 -12.55 23.00 23.00 23.00

Nokia 111.89 146.11 165.26 -28.09 -9.07 15.41 13.44 23.00 23.00

QC 112.78 144.43 161.58 -30.00 -10.17 14.86 8.77 16.63 23.00

-                 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

-                 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Variance 0.20 0.71 3.39 0.91 0.30 0.08 5.46 10.13 0.00

Mean 112.33 145.27 163.42 -29.05 -9.62 15.13 11.11 19.81 23.00

LEO-600

LEO-1200

GEO

HAPS

UL Coupling Loss UL Geometry SINR UL UE Tx Power

NTN UL (TR 38.811 Urban)
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@5% @50% @95% @5% @50% @95%

Samsung 60.02 88.57 98.99 8.46 23.99 45.78

Huawei 52.84 85.79 103.53 5.75 22.23 43.40

QC 57.89 87.11 100.61 5.08 19.51 43.65

Nokia 69.87 96.08 118.61 13.23 20.68 39.67

Ericsson 0.00 0.00 0.00 6.66 19.58 39.57

ZTE 58.76 86.90 99.74 5.63 20.56 45.14

-                 0.00 0.00 0.00 0.00 0.00 0.00

Variance 30.90 13.71 53.59 7.81 2.49 5.94

Mean 59.88 88.89 104.30 7.47 21.09 42.87

Samsung 78.10 116.25 127.96 3.00 14.67 37.19

Huawei 77.53 114.99 128.13 3.02 15.15 31.35

QC 78.27 116.81 131.58 0.17 12.60 35.83

Nokia 60.90 78.75 101.22 14.73 22.33 42.77

Ericsson 0.00 0.00 0.00 10.03 20.17 37.72

-                 0.00 0.00 0.00 0.00 0.00 0.00

-                 0.00 0.00 0.00 0.00 0.00 0.00

Variance 54.66 260.90 149.18 28.82 13.34 13.43

Mean 73.70 106.70 122.22 6.19 16.98 36.97

 Urban

Macro

 Rural

Macro

DL Coupling Loss DL Geometry SINR

AAS NR DL
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 @5% @50% @95% @5% @50% @95%

Samsung 73.17 99.33 110.35 -1.76 6.99 14.86

Huawei 70.73 99.50 113.81 -5.02 5.47 14.44

QC 71.85 99.44 113.47 -4.03 4.52 14.81

ZTE 71.00 99.00 112.09 -2.89 5.24 14.99

-                 0.00 0.00 0.00 0.00 0.00 0.00

-                 0.00 0.00 0.00 0.00 0.00 0.00

-                 0.00 0.00 0.00 0.00 0.00 0.00

Variance 0.91 0.04 1.86 1.49 0.81 0.04

Mean 71.69 99.32 112.43 -3.43 5.56 14.78

Samsung 87.73 125.91 138.21 -4.27 5.77 15.43

Huawei 93.87 126.75 141.60 -8.93 1.10 15.33

QC 89.63 127.43 142.65 -7.37 2.54 15.47

-                 0.00 0.00 0.00 0.00 0.00 0.00

-                 0.00 0.00 0.00 0.00 0.00 0.00

-                 0.00 0.00 0.00 0.00 0.00 0.00

-                 0.00 0.00 0.00 0.00 0.00 0.00

Variance 6.58 0.38 3.59 3.76 3.80 0.00

Mean 90.41 126.70 140.82 -6.86 3.13 15.41

non-AAS NR DL

DL Coupling Loss DL Geometry SINR

 Urban

Macro

 Rural

Macro
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@5% @50% @95% @5% @50% @95% @5% @50% @95%

Samsung 60.01 88.57 99.01 3.43 14.00 14.95 -25.77 2.80 13.24

Huawei 52.84 85.79 103.53 7.53 13.89 14.89 -31.46 4.14 16.51

QC 62.00 91.09 104.80 1.33 10.10 13.87 -23.77 5.32 19.03

Nokia 69.87 96.08 118.61 3.67 14.81 15.17 -16.40 9.81 22.99

Ericsson 0.00 0.00 0.00 6.83 12.94 15.08 -28.52 -1.70 13.98

ZTE 58.43 87.22 98.46 5.47 13.42 14.81 -27.59 1.20 12.44

-                 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Variance 30.63 13.07 53.21 4.52 2.24 0.18 22.48 12.70 13.65

Mean 60.63 89.75 104.88 4.71 13.19 14.79 -25.58 3.60 16.37

Samsung 78.06 116.24 127.95 -4.86 7.03 14.96 -7.72 23.00 23.00

Huawei 77.53 114.99 128.13 -10.84 4.42 14.86 -3.46 23.00 23.00

QC 82.05 120.47 135.46 -13.41 2.07 14.69 -3.72 23.00 23.00

Nokia 60.73 78.75 101.21 11.78 14.95 15.19 -25.54 -7.52 14.94

Ericsson 0.00 0.00 0.00 3.30 13.55 15.14 -8.00 21.55 23.00

ZTE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

-                 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Variance 67.09 281.75 170.16 86.24 25.46 0.03 66.48 145.79 10.40

Mean 74.59 107.61 123.19 -2.81 8.40 14.97 -9.69 16.61 21.39

UL Coupling Loss UL Geometry SINR UL UE Tx Power

AAS NR UL

 Urban

Macro

 Rural

Macro
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@5% @50% @95% @5% @50% @95% @5% @50% @95%

Samsung 73.18 99.29 110.32 -11.02 4.32 9.50 -12.59 13.51 23.00

Huawei 70.73 99.50 113.81 -6.46 3.08 8.88 -10.26 18.51 23.00

QC 71.53 99.51 113.45 -3.52 3.36 8.00 -14.24 13.74 23.00

ZTE 70.11 98.57 111.77 -1.39 3.87 8.01 -16.23 12.57 23.00

-                 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

-                 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

-                 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Variance 1.33 0.15 1.95 13.06 0.23 0.40 4.79 5.33 0.00

Mean 71.39 99.22 112.34 -5.60 3.65 8.60 -13.33 14.58 23.00

Samsung 87.76 125.94 138.21 -17.19 -3.83 14.65 1.99 23.00 23.00

Huawei 93.87 126.75 141.60 -24.83 -9.72 14.75 12.88 23.00 23.00

QC 89.53 127.64 142.62 -21.39 -5.65 14.33 3.76 23.00 23.00

-                 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

-                 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

-                 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

-                 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Variance 6.59 0.48 3.56 9.75 6.06 0.03 22.77 0.00 0.00

Mean 90.39 126.78 140.81 -21.14 -6.40 14.58 6.21 23.00 23.00

non-AAS NR UL

UL Coupling Loss  UL Geometry SINR UL UE Tx Power

 Urban Macro

 Rural Macro


image1.emf
@5% @50% @95% @5% @50% @95%

Samsung 123.60 125.25 126.98 -2.49 -0.41 2.23

QC 123.69 125.38 127.13 -2.72 -0.72 2.16

CATT 123.59 125.21 127.10 -3.07 -0.84 2.22

THALES 123.75 125.84 127.90 -3.86 -1.40 2.17

Huawei 125.40 127.76 131.22 7.44 10.91 12.97

Xiaomi 123.61 125.15 126.93 -3.01 -0.59 2.02

ZTE 123.66 125.57 127.64 -3.05 -0.22 3.65

Nokia 123.68 125.33 127.05 -3.10 -1.16 0.94

Ericsson 0.00 0.00 0.00 -2.58 6.97 9.95

FhG 123.61 125.37 127.07 -3.48 -1.19 1.36

Variance 0.31 0.59 1.67 10.03 16.13 14.92

Mean 123.84 125.65 127.67 -1.99 1.14 3.97

Samsung 129.61 131.27 132.99 -2.47 -0.40 2.23

QC 129.60 131.21 132.91 -2.35 -0.42 2.13

CATT 129.56 131.20 132.86 -2.21 -0.54 2.08

THALES 129.68 131.51 133.28 -2.91 -0.79 2.27

Huawei 131.24 132.75 133.86 10.76 11.93 13.41

Xiaomi 129.68 131.21 132.94 -2.55 -0.70 1.65

ZTE 129.71 131.53 133.31 -2.42 -0.18 3.66

Nokia 129.70 131.36 133.10 -3.09 -1.20 0.94

Ericsson 0.00 0.00 0.00 -3.04 6.14 10.22

FhG 129.75 131.30 132.97 -3.36 -1.11 1.20

Variance 0.25 0.21 0.09 16.46 16.81 16.35

Mean 129.84 131.48 133.14 -1.36 1.27 3.98

Samsung 138.15 139.85 141.61 -3.77 -1.79 0.50

QC 138.11 139.76 141.49 -3.75 -1.97 0.29

CATT 137.97 139.80 141.51 -3.74 -2.08 0.36

THALES 138.23 140.07 141.90 -3.86 -1.85 1.05

Huawei 139.45 140.61 142.00 0.60 2.05 3.21

Xiaomi 138.54 140.07 141.77 -3.76 -1.94 0.23

ZTE 137.81 140.36 142.92 -3.81 -2.24 -0.02

Nokia 137.95 140.21 142.49 -3.91 -2.06 -0.08

Ericsson 0.00 0.00 0.00 -6.62 -0.18 3.60

FhG 138.43 139.99 141.80 -5.18 -2.75 -0.59

Variance 0.21 0.07 0.20 2.92 1.77 1.79

Mean 138.29 140.08 141.94 -3.78 -1.48 0.85

Nokia 112.44 119.18 148.13 -7.82 10.20 17.05

QC 114.75 119.72 141.83 -14.37 7.83 16.45

-                 0.00 0.00 0.00 0.00 0.00 0.00

-                 0.00 0.00 0.00 0.00 0.00 0.00

Variance 1.33 0.07 9.93 10.74 1.41 0.09

Mean 113.60 119.45 144.98 -11.10 9.02 16.75

NTN DL (TR 38.811 Rural)

DL Coupling Loss DL Geometry SINR

LEO-600

LEO-1200

GEO

HAPS


