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1 Introduction

In last RAN4 98-bis-e meeting, the discussion of simulation assumption has been further converged to the document R4-2106105. Also, the calibration metrics has been proposed and discussed. Our company proposed preliminary results in R4-2105046 including the NTN DL to TN DL interpolated ACIR results in several scenarios. 
Considering the calibration structure conducted previously in TR 38.821 Section 6.1.1.2, in this document, Samsung would like to provide our numbers of NTN DL SINR, Coupling Loss, and UL UE transmit power, Coupling loss to be compared and calibrated with other companies to move forward this calibration work.
2 Discussion
2.1 Calibration example -- TR 38.821
In order to find an example for calibration work, we used the calibration structure and results in Section 6.1.1.2 as a reference to start the calibration work. Among all the cases listed in TR 38.821, Table 6.1.1.1-9, we chose case 9 and case 14 for LEO-600 and LEO-1200, because they are most similar to what we have discussed and agreed in R4-2106105. It is showed in below table:
	Table 6.1.1.1-9: List of calibration study cases (TR 38.821)
Case

Satellite orbit

Satellite parameter set

Central beam elevation

Terminal

Frequency Band

Frequency/ Polarization Reuse

1

GEO

Set 1

45 deg

VSAT

Ka-band

Option 1

…
…
…
…
…
…
…
9

LEO-600

Set 1

90 deg

Handheld

S-band

Option 1

…
…
…
…
…
…
…
14

LEO-1200

Set 1

90 deg

Handheld

S-band

Option 1

…
…
…
…
…
…
…
30**

LEO-1200

Set 2

90 deg

Handheld

S-band

Option 2

NOTE 1:
no star = 1st priority, * = second priority scenario, ** = third priority scenario

NOTE 2:
Only 1st priority cases will be considered for calibration phase 1




Then we set the calibration results of study case 9 and 14 of Table 6.1.1.2-1 and Table 6.1.1.2-2 in TR 38.821 as the DL and UL coupling loss and SINR structural examples to show our results. They are showed in the tables below:

	Table 6.1.1.2-1: Calibration results on DL transmissions (TR 38.821)
DL Coupling Loss

DL Geometry SIR

DL Geometry SINR

@5%

@50%

@95%

@5%

@50%

@95%

@5%

@50%

@95%

SC1

109.3

113.6

117.9

-3.0

-1.0

1.2

-3.2

-1.2

1.0

…
…
…
…
…
…
…
…
…
…
SC9

123.7

125.3

127.0

-3.0

-1.1

1.1

-3.1

-1.1

1.0

…
…
…
…
…
…
…
…
…
…
SC14

129.8

131.3

133.0

-3.0

-1.1

1.1

-3.1

-1.1

1.0

…
…
…
…
…
…
…
…
…
…
SC30

135.8

137.6

139.4

8.3

8.9

9.3

5.0

6.2

6.9

NOTE:
Geometry SINR = -10log10(I/C + N/C), where C, I and N equals the carrier, interferer and noise power levels measured over the configured signal bandwidth.

Table 6.1.1.2-2: Calibration results on UL transmissions (TR 38.821)
UL Coupling Loss

UL Geometry SIR

UL Geometry SINR

@5%

@50%

@95%

@5%

@50%

@95%

@5%

@50%

@95%

SC1

109.2
113.5
117.8
-6.9
-1.3
4.4
-7.0
-1.5
1.0
…
…
…
…
…
…
…
…
…
…
SC9

123.7

125.3

127.1

-4.0

-0.8

3.2

-4.1

-1.1

2.7

…
…
…
…
…
…
…
…
…
…
SC14

129.7

131.4

133.1

-4.0

-0.8

3.2

-4.5

-1.7

1.5

…
…
…
…
…
…
…
…
…
…
SC30

135.8
137.6
139.5
7.2
9.4
11.7
-2.8
-0.9
0.9
NOTE: Geometry SINR = -10log10(I/C + N/C), where C, I and N equals the carrier, interferer and noise power levels measured over the configured signal bandwidth.



2.2 Preliminary calibration results 
We adopt 30MHz as reference BW and FRF=1 as frequency reuse factor. The NTN UE are 100% outdoor, and the statistic only consider the UEs in central beam. The result also considered the intra-system interference from 6 co-frequency adjacent beams surrounded.

The NTN UEs are randomly deployed throughout the whole NTN central beam, and the handover margin used is 0 dB as suggested in TR 38.811.

And the ‘Rural’ and ‘Urban’ in our study indicates the difference of propagation model between satellite and ground of these two scenarios as described in TR 38.811.

2.2.1 NTN DL calibration results
For NTN DL, the SINR and Coupling Loss are showed in the figure and table below:
Figure 2.2.1-1 DL Calibration Results
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Table 2.2.1-1 DL Calibration Results
	Items
	DL Coupling Loss
	DL Geometry SINR

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

	LEO-600
	Samsung
	Rural
	123.6
	125.3
	127.0
	-2.5
	-0.4
	2.2

	
	
	Urban
	118.6
	125.3
	132.3
	-2.7
	-0.5
	2.2

	
	TR 38.821
	-
	123.7
	125.3
	127.0
	-3.1
	-1.1
	1.0

	LEO-1200
	Samsung
	Rural
	129.6
	131.3
	133.0
	-2.4
	-0.4
	2.2

	
	
	Urban
	124.6
	131.3
	138.3
	-2.6
	-0.5
	2.2

	
	TR 38.821
	-
	129.8
	131.3
	133.0
	-3.1
	-1.1
	1.0

	GEO
	Samsung
	Rural
	138.2
	139.8
	141.6
	-3.8
	-1.8
	0.5

	
	
	Urban
	133.2
	139.9
	146.9
	-5.7
	-2.1
	1.1

	Note: For GEO case, TR 38.821 assumed 45° elevation angle, but R4-2106105 assumed 90° (nadir beam) case, so it cannot be directly compared to TR 38.821.


2.2.2 NTN UL calibration results
The Uplink Power Control scheme has been discussed but not yet agreed in the last RAN4 meeting, so in this document, we used the power control model from TR 38.803, Section 5.2.4 as follows:
	5.2.4
Transmission power control model (TR 38.803)
For downlink scenario, no power control scheme is applied.
For uplink scenario, TPC model specified in Section 9.1 TR 36.942 is applied with following parameters.

-
CLx-ile = 88 + 10*log10(200/X), where X is UL transmission BW (MHz)
-
γ = 1


We would like to point out that the power control model may be updated in the RAN4 discussion, and the calibration results are subject to change accordingly.

Also, the Noise Figure of NTN Space Station is not listed in TR 38.811, and it’s still TBD in R4-2106105. Thus, we are not able to derive NTN UL SINR at the moment. 
For NTN UL, the Coupling Loss and UE transmit power is showed in the figures and tables below:

Figure 2.2.2-1 UL Calibration Results
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Table 2.2.2-2 UL Calibration Results
	Items
	UL Coupling Loss

	
	@5%
	@50%
	@95%

	LEO-600
	Samsung
	Rural
	123.6
	125.3
	127.0

	
	
	Urban
	118.6
	125.3
	132.3

	
	TR 38.821
	-
	123.7
	125.3
	127.1

	LEO-1200
	Samsung
	Rural
	129.6
	131.3
	133.0

	
	
	Urban
	124.6
	131.3
	138.3

	
	TR 38.821
	-
	129.7
	131.4
	133.1

	GEO
	Samsung
	Rural
	138.2
	139.8
	141.6

	
	
	Urban
	133.2
	139.9
	146.9

	Note: For GEO case, TR 38.821 assumed 45° elevation angle, but R4-2106105 assumed 90° (nadir beam) case, so it cannot be directly compared to TR 38.821.


2.2.3 Summary of results
The UL and DL coupling loss results in rural scenario of LEO600 and LEO1200 from our simulation match the calibration data provided in TR 38.821.

The DL SINR results from our simulation have 0.6~1.2 dB difference to the TR 38.821. Given the assumptions coupling losses, eirp, system bandwidth, noise figure are similar, the difference of SINR may from the intra-system interference of adjacent beams. And this difference may be from the difference of simulation implementation.

The UL UE power reflects the traditional power control scheme in TR 38.803 are not well functioning in NR-NTN scenario for all LEO-600, LEO-1200, GEO. It is suggested that the meeting to further discuss and find a functioning power control model for the NR NTN UE.
2.3 Preliminary interpolate ACIR results 

In last meeting, Samsung proposed the interpolate ACIR results for NTN DL to TN DL in R4-2105046, and also Xiaomi proposed their results for the same scenario in R4-2106544.
The ACIR results we provided in R4-2105046 is as follows:

	Table 4: Summary of linearly interpolate ACIR required for NTN DL to TN DL (R4-2105046)
Scenarios

NTN

GEO

LEO-600

LEO-1200

TN

Urban

Rural

Urban

Rural

Urban

Rural

ACIR (dB)

Average

0

8.7133

0

18.9119

0

19.2171

5%-tile

0

12.1195

0

22.4282

0

22.7823




And the ACIR results provided in R4-2106544 is as follows:
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To compare the results, even they are preliminary, we provided NTN DL to TN DL preliminary results in similar shape in the figure below:

Figure 2.3-1 SET-1 ACIR results
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Please be noted that the results will subject to change with the further discussion and modification on simulation assumptions.

2.4 Summary 

We provided our preliminary calibration results, figures and tables for the meeting to discuss the calibration procedure. The calibration results include DL SINR, DL coupling loss, UL UE transmit power and UL coupling loss. And we would like to share following observations from our study.
Observation 1: The coupling loss for both UL and DL in rural scenario from our simulation matches the TR 38.821 calibration results. The SINR difference of 0.7~1.2 dB may result from the implementation of intra-system interference from adjacent beam. 
Observation 2: The UL UE transmit power is always 23dBm as maximum case, power control of TR 38.803 or 36.942 is not well functioning in NTN scenarios. The UL power control model needs be discussed and determined for NTN UL calibration purpose.

Observation 3: The Noise Figure of NTN space station needs to be discussed and determined for NTN UL SINR calibration purpose.
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