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1 Introduction

This document aims to summarize the companies’ views on :
· Calibration assumptions
· System Level Calibration
· Link budget Analysis
· System Level Evaluation
· Link Level Evaluation
The observations and proposals from individual contributions are listed in Section 8.


2 Text proposals for section 6.1 of TR38.821

Thales has submitted several text proposals in R1-1913121 [15] in order to 
· Enrich the texts of Section 6.1 based on already captured subsections/agreements
· Fix the remaining inconsistencies
Based on companies’ inputs, a new version of the TPs are available in R1-1913370 (a draft version has already been circulated on RAN1 reflector) where some of the issues have been fixed.
FL recommendation : 
· Companies are encouraged to report any remaining issues within the proposed TPs or not yet covered by these TPs. This way, RAN1 can converge efficiently towards the final version of Section 6.1 of TR38.821.
Draft Proposal 1: RAN1 to endorse the TP captured in R1-1913370 draft version.

Companies are welcome to provide their additional views below:
	Company
	Comments and Views

	Nokia
	· Table 6.1.1-8 in TR 38.821: The maximal beam diameter of 1000km is for the maximal beam diameter at the satellite edge in our understanding. However, the max Doppler shift due to satellite movement appears in the centre beam of the satellite. Therefore, we think the max Doppler shift due to satellite movement can be calculated based on 500km as the max beam foot print size at nadir point instead of using 1000km.
· Table 6.1.1-5 in TR 38.821
· The simulation assumption for UE distribution in DL calibration is needed. The UE distribution in DL calibration can be same as the UE distribution in UL calibration, i.e. “at least X=10 UEs per beam with uniform distribution”.
· The Voronoi cell can be defined in UV plane as satellite beam deployment so that the coverage of Voronoi cell and the coverage of satellite beam are overlapped.
· Table 6.3.1-1 in TR 38.821: For slow UE the frequency offset decreases with decreasing elevation angle. In contrast, frequency offset increases with decreasing elevation angle for high speed UE because UE mobility becomes the dominant contribution to total frequency offset for small elevation angles. Therefore, we propose to add Table 5 and Table 6 in R1-1913015 into TR 38.821 with corresponding update in Table 6.3.1-1 as well to reflect this issue.
· It is preferred to add the clarification of “correlation of shadow fading is assumed to be 1 for intra-satellite beams and 0 for inter-satellite beams” as simulation assumptions into TR 38.821.

	Panasonic
	· Table 6.1.3.2-1: for handheld terminal, we prefer to keep the transmission bandwidth 360kHz rather than changing to 1/10 of the system bandwidth. CIR is same for both cases as long as the same bandwidth is assumed for both C and I. On the other hand, geometry SINR for calibration becomes significantly reduced in case of 1/10 of the system bandwidth. At least for UL calibration (geometry SINR), 360kHz should be used in our view. 
· We agree with Nokia to capture maximum differential delay and Doppler shift for PRACH evaluation cases in TR38.821. 

	Ericsson
	Table 6.1.1-8 in TR 38.821: 
· Phase noise mode in S-band is agreed optional. There is no agreement to reference R1-1997581.
· We would like Note 3 to explain why the on-board oscillator long-term drift is not needed to take into consideration. In our understanding this drift can be detected and compensated for by the network also in the case of transparent architecture.
Table 6.1.2-3
· The calculation of additional offset in Note 3 appears to be incorrect. The additional offset should be [-10log10(Bandwidth [MHz])]? 
Table 6.1.3.2-1
· We believe the average CIR should be calculated in logarithmic scale.

	
	

	
	


3 Discussion on calibration assumptions
Average CIR values
The following parameters to be considered for link bug analysis has been agreed and captured in TR38.821 V0.9.0 :
Table 6.1.3.2-1 Parameter configuration for link budget analysis
	Parameters
	Notes

	============================== Rows Omitted ================================

	Average CIR within a satellite beam
	[…]


	============================== Rows Omitted ================================



Based on some contributions (Ericsson, Thales, ESA, ZTE), there are still some misalignment on the meaning of “Average CIR”.
· Two companies (ESA, Thales) used both linear and logarithm means and provided the corresponding CIR values.
· One company (Ericsson) proposed to use the logarithm means for the average CIR values used in link budgets.
· One company (ZTE) used the median value (50percentile point).
· Others companies did not mentioned their assumptions on this particular matter.
Since it seems to be a more common practice at 3GPP to use logarithm means when averaging performance results or measurements (Ericsson), it is proposed to use the logarithm means for the average CIR values used in link budgets.
Draft Proposal 2: RAN1 to agree to use the logarithm means for the average CIR values used in link budgets.
Companies are welcome to provide their additional views below:
	Company
	Comments and Views

	Nokia
	Nokia uses logarithm mean to get the average CIR values in link budgets.

	Panasonic
	We uses logarithm means for the average CIR values. 

	Ericsson
	Logarithmic mean should be used.

	ZTE
	Actually for UL, the logarithmic mean is used in our results. For DL, since the CDF is obtained based on the dB value, similar value shared for either mean or just taking the 50% point if more samples are considered. 

	Thales
	Log mean should be used


Multi satellite simulation framework
Two companies (Huawei, ZTE) have provided some TPs to propose some multi satellite simulation assumptions to be used as starting point for the incoming normative phase. The two methodologies principles and associated parameters seems quite dissimilar and will very likely lead to different performances.
Draft Proposal 3: RAN1 to decide whether multi satellite simulation assumptions should be defined as part of this SI.
Companies are welcome to provide their additional views below:
	Company
	Comments and Views

	Nokia
	It has been agreed that both multi-satellite and single satellite simulations should be considered for calibration and performance evaluation in RAN1. Therefore, we support to define multi satellite simulation assumptions as part of this SI.

	Ericsson
	We support multi-satellite simulations. Both mentioned company contributions provides meaningful insights that are worth to capture in the TR. We support a short TP along the lines of proposed in R1-1911858, but would like to see it updated to capture the most relevant findings in R1-1912610.

	ZTE
	Since the multiple satellite simulation have been agreed to be considered. The results from companies’ contribution can be captured as the reference material.

	Thales
	It is fine to capture multi-satellite simulation frameworks proposed by ZTE and Huawei.

	
	


4 Discussion on System Level calibration results
The vast majority of the companies are willing to capture system level calibration results obtained on the DL transmissions in TR38.821. The collected results are available in R1-1913404. It is proposed to capture CL and Geometry SIR results in Section 6.1.1 of TR38.821 based on the mean values presented in this file.
It has been noted (Ericsson) that several companies used the metric called “geometry SINR” in addition to Coupling Loss and Geometry SIR, which has not been formally defined and agreed in RAN1.
Draft Proposal 4: RAN1 to clarify the definition of “geometry SINR” and discuss if it should be captured as part of the system level calibration results in TR38.821.

Companies are welcome to provide their additional views below:
	Company
	Comments and Views

	Nokia
	The calibration results of geometry SINR can be captured into TR 38.821 with the clarification for corresponding definition.

	Panasonic
	Agree to capture the results and the definition of geometry SINR. 

	Ericsson
	We share Nokia’s view.

	ZTE
	Same view as Nokia

	
	



Furthermore, two companies (ESA, Panasonic) have provided calibration results for the UL transmissions based on the assumptions defined in Table 6.1.3.2-1 of TR38.821. The collected results are available in R1-1913405.
Draft Proposal 5: RAN1 to decide whether calibration results (2 sources) obtained on UL transmissions should be captured in TR38.821
Companies are welcome to provide their additional views below:
	Company
	Comments and Views

	Nokia
	It is good to capture UL calibration results in TR 38.821.

	Panasonic
	Agree to capture the UL calibration results in TR38.821.

	Ericsson
	The 2 sources provide to our understanding well aligned results. Based on this we agree with Nokia.

	ZTE
	It can be captured.

	
	



Draft Proposal 6: RAN1 to adopt the following TP capturing system level calibration outcomes :
======================== Start of TP for TR 38.821 =============================
============================== Text Omitted ================================
[bookmark: _Toc19214735]6.1.1	System level simulations

Based on System Level Simulation assumptions for calibration described in Table 6.1.1-5, the results of CL, Geometry SIR and Geometry SINR simulated on DL and UL transmissions are reported in Table 6.1.1-10 and Table 6.1.1-11. These results are representative of the average performance reported by the different companies in R1-1913404 and R1-1913405 .
Table 6.1.1-10: Calibration results on DL transmissions
	
	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

	SC2
	109.2
	113.6
	118.0
	8.4
	9.0
	9.2
	5.5
	7.4
	8.4

	SC3
	109.3
	113.7
	118.0
	9.7
	10.0
	10.2
	6.0
	8.1
	9.2

	SC4
	138.0
	140.3
	142.5
	-3.1
	-1.1
	1.1
	-4.0
	-2.1
	-0.1

	SC5
	138.0
	140.3
	142.5
	8.0
	8.9
	9.2
	1.5
	3.3
	4.9

	SC6
	96.2
	97.5
	98.9
	-3.0
	-1.1
	1.1
	-3.2
	-1.2
	0.8

	SC7
	96.2
	97.5
	98.9
	8.3
	9.0
	9.2
	6.6
	7.6
	7.8

	SC8
	96.2
	97.5
	98.9
	9.7
	9.9
	10.1
	7.5
	8.1
	8.5

	SC9
	123.7
	125.3
	127.0
	-3.0
	-1.1
	1.1
	-3.1
	-1.1
	1.0

	SC10
	123.7
	125.3
	127.0
	8.3
	9.0
	9.2
	7.3
	8.2
	8.5

	SC11
	102.2
	103.5
	105.0
	-3.0
	-1.1
	1.1
	-3.2
	-1.2
	0.8

	SC12
	102.2
	103.5
	105.0
	8.3
	9.0
	9.2
	6.6
	7.6
	7.8

	SC13
	102.2
	103.5
	105.0
	9.7
	9.9
	10.1
	7.5
	8.1
	8.5

	SC14
	129.8
	131.3
	133.0
	-3.0
	-1.1
	1.1
	-3.1
	-1.1
	1.0

	SC15
	129.8
	131.4
	133.0
	8.3
	9.0
	9.2
	7.3
	8.2
	8.5

	SC16
	117.3
	121.7
	126.0
	-3.0
	-1.0
	1.2
	-4.3
	-2.2
	0.0

	SC17
	117.3
	121.7
	126.0
	8.3
	9.0
	9.2
	-0.3
	3.2
	6.0

	SC18
	117.4
	121.8
	126.1
	9.7
	10.0
	10.1
	-0.2
	3.4
	6.4

	SC19
	143.4
	145.8
	148.1
	-3.1
	-1.1
	1.0
	-5.9
	-4.0
	-2.1

	SC20
	143.4
	145.8
	148.1
	8.3
	9.1
	9.5
	-3.3
	-1.2
	0.9

	SC21
	100.3
	105.5
	111.1
	-3.0
	-1.1
	1.1
	-4.5
	-2.3
	-0.1

	SC22
	100.3
	105.5
	111.1
	8.3
	9.0
	9.2
	-1.3
	3.4
	6.4

	SC23
	100.4
	105.6
	111.1
	9.7
	9.9
	10.1
	-1.2
	3.5
	6.9

	SC24
	129.8
	131.5
	133.3
	-3.0
	-1.0
	1.2
	-3.3
	-1.4
	0.7

	SC25
	129.8
	131.5
	133.3
	8.3
	8.9
	9.3
	5.0
	6.2
	6.9

	SC26
	106.1
	111.6
	117.3
	-3.0
	-1.1
	1.1
	-4.6
	-2.3
	0.0

	SC27
	106.1
	111.6
	117.2
	8.3
	9.0
	9.2
	-1.4
	3.3
	6.5

	SC28
	106.2
	111.6
	117.3
	9.7
	9.9
	10.1
	-1.4
	3.5
	7.0

	SC29
	135.8
	137.6
	139.4
	-3.0
	-1.0
	1.2
	-3.3
	-1.4
	0.7

	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 6.1.1-11: Calibration results on UL transmissions
	
	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

	SC2
	109.2
	113.5
	117.8
	3.6
	8.3
	12.9
	3.1
	7.6
	12.2

	SC3
	109.2
	113.5
	117.8
	4.5
	9.3
	14.1
	3.5
	8.1
	12.7

	SC4
	137.9
	140.2
	142.5
	-4.6
	-1.0
	3.3
	-9.8
	-7.3
	-5.0

	SC5
	138.0
	140.3
	142.5
	8.0
	8.9
	9.2
	1.5
	3.3
	4.9

	SC6
	96.1
	97.4
	98.8
	-3.9
	-1.1
	2.6
	-3.9
	-1.1
	2.6

	SC7
	96.1
	97.4
	98.8
	6.1
	8.3
	10.4
	6.1
	8.3
	10.4

	SC8
	96.1
	97.4
	98.8
	6.9
	9.3
	11.6
	6.9
	9.3
	11.5

	SC9
	123.7
	125.3
	127.1
	-4.0
	-0.8
	3.2
	-4.1
	-1.1
	2.7

	SC10
	123.7
	125.4
	127.1
	6.9
	9.0
	11.1
	5.2
	7.1
	9.0

	SC11
	102.2
	103.4
	104.8
	-4.0
	-1.1
	2.6
	-4.0
	-1.2
	2.5

	SC12
	102.2
	103.4
	104.8
	5.9
	8.2
	10.4
	5.9
	8.2
	10.3

	SC13
	102.2
	103.4
	104.8
	6.7
	9.2
	11.6
	6.7
	9.2
	11.5

	SC14
	129.7
	131.4
	133.1
	-4.0
	-0.8
	3.2
	-4.5
	-1.7
	1.5

	SC15
	129.7
	131.4
	133.1
	6.9
	9.0
	11.1
	2.3
	4.1
	5.8

	SC16
	117.2
	121.5
	125.8
	-6.7
	-1.2
	4.5
	-7.6
	-2.6
	2.5

	SC17
	117.2
	121.5
	125.8
	3.7
	8.3
	12.9
	0.9
	5.3
	9.6

	SC18
	117.2
	121.5
	125.8
	4.5
	9.3
	14.1
	0.3
	4.7
	9.0

	SC19
	143.4
	145.7
	148.1
	-4.6
	-0.9
	3.5
	-13.9
	-11.6
	-9.3

	SC20
	143.4
	145.7
	148.1
	6.3
	9.1
	11.8
	-13.6
	-11.2
	-8.9

	SC21
	100.1
	105.4
	111.0
	-8.3
	-1.6
	4.9
	-8.3
	-1.6
	4.9

	SC22
	100.1
	105.4
	111.0
	2.2
	8.0
	13.7
	2.1
	7.9
	13.7

	SC23
	100.1
	105.4
	111.0
	3.0
	9.0
	14.9
	3.0
	8.9
	14.8

	SC24
	129.8
	131.5
	133.4
	-3.9
	-0.7
	3.5
	-4.5
	-1.6
	1.7

	SC25
	129.8
	131.6
	133.4
	7.1
	9.3
	11.6
	2.1
	4.0
	5.9

	SC26
	106.0
	111.4
	117.1
	-8.5
	-1.6
	5.0
	-8.5
	-1.7
	4.9

	SC27
	106.0
	111.4
	117.1
	2.0
	8.0
	13.9
	1.9
	7.9
	13.8

	SC28
	106.0
	111.4
	117.1
	2.9
	9.0
	15.1
	2.7
	8.7
	14.8

	SC29
	135.8
	137.6
	139.5
	-4.0
	-0.7
	3.5
	-6.0
	-3.6
	-1.2

	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.



============================== Text Omitted ================================
========================= End of TP for TR 38.821 =============================

Companies are welcome to provide their additional views below:
	Company
	Comments and Views

	Panasonic
	Agree to capture above values in TR38.821. 

	Ericsson
	It looks like 1 company in many cases presents performance deviating from the aligned input presented from the remaining companies. We propose the deviating performance is excluded from the above statistics.

	ZTE
	Averaging can be considered as the solution for data processing but results based on the more aligned inputs are preferred. 

	
	

	
	



5 Discussion on Link budgets analysis

It has been mentioned by some companies (Ericsson, Thales) that the beam layout orientation will have an impact on the CIR values obtained for link budget since the discarded beam selection will be different (cf. Figure 1). Due to this ambiguity some discrepancy between the companies are expected. However, all these configurations are valid and representative of possible implementations.
[image: ]
[bookmark: _Ref23663978]Figure 1: Two examples of discarded beam patterns with the same minimum elevation angle 12.5 degree for GEO Set-1 case. (extracted from [1])

Draft Proposal 7: RAN1 to average the values (excluding outliers as appropriate) contributed by different sources to yield the CIR value for link budgets.

Companies are welcome to provide their additional views below:
	Company
	Comments and Views

	Panasonic
	Agree to average the values. 

	Ericsson
	Agree

	ZTE
	Agree

	
	

	
	



Numerous companies have reported link budget results. All the study cases have been covered by at least 5 companies and up to 8 companies in some cases. The collected results are available in R1-1913351. The main sources of discrepancy are :
· Atmospheric loss : It is proposed to consider the values proposed by ESA since they have been obtained using the ITU software used to plot Figure 6 of ITU R P.676.
· Polarization loss : Some companies (Nokia, Sony) considered 3 dB depolarization loss with additional 3dB gain due to 2 cross-polarization antenna elements for DL transmissions with HH. So, the CNR reported values are aligned.
· CIR : See draft proposal 1. 
· The CIR values included in the following TP have been obtained by averaging (log mean) the CIR values reported by the companies. It has been assumed that the reported CIR values have been obtained using logarithm means. 
FL recommendation : 
· Companies are encouraged to clarify the assumptions they used (e.g. log means, linear means , medians) to compute the provided CIR values and to update their results based on offline consensus on the correct method to be used (see 1st draft proposal outcome).

Draft Proposal 8: RAN1 to decide which study cases should be captured in TR38.821 :
· Option 1 : 30 Study Cases
· Option 2 : 15 first Study Cases
· Option 3 : A more limited subset of Study Case to be defined
· 

Companies are welcome to provide their additional views below:
	Company
	Comments and Views

	Nokia
	Prefer Option 1

	Panasonic
	Option 1

	Ericsson
	Option 1

	ZTE
	Option-1

	
	



Based on the CIR values reported by the companies for the 15 first cases, some reported values has been identified as outliers.

Draft Proposal 9: RAN1 to discard the outlier CIR values when capturing averaged CIR values for link budget based on the following criteria :
· CIR values presenting more than 2 dB deviation from the log averaged value are not considered 
Companies are welcome to provide their additional views below:
	Company
	Comments and Views

	Nokia
	There is 2dB-3dB loss in average CIR if considering four additional tiers for interference statistic when FRF = 3 as DL calibration, compared to only use inner-19 beams for interference statistics. Therefore, the diversity is mainly due to the beam deployment for interference statistic from our point of view. For calibration, it has been agreed that
o	For FRF = 1, two additional tiers of beams are considered in the simulation surrounding the 19-beam layout.
o	For FRF > 1, four additional tiers of beams are considered in the simulation surrounding the 19-beam layout.
o	Considering a UE attached to a beam, in the DL all remaining beams are treated as interference as long as sharing same frequency band/polarization.
o	For the evaluations, only the UEs placed in the inner-19 beams are considered.

Therefore, similar to calibration, we think, for average CIR in link budget analysis,
o	For FRF = 1, two additional tiers of beams are considered in the simulation surrounding the 19-beam layout.
o	For FRF > 1, four additional tiers of beams are considered in the simulation surrounding the 19-beam layout.
o	Considering a UE attached to a beam, in the DL all remaining beams are treated as interference as long as sharing same frequency band/polarization.
o	For the evaluations (i.e. average CIR statistic), only the UEs placed in the central beam of the inner-19 beams are considered.


	
	

	
	

	
	

	
	



Draft Proposal 10: RAN1 to adopt the following TP capturing the link budget analysis output (CIR values are obtained assuming draft proposal 7, 8-Option1 and 9 1 are endorsed) :
======================== Start of TP for TR 38.821 =============================
============================== Text Omitted ================================
[bookmark: _Toc23403909]6.1.3.3		Link Budget Results
Table 6.1.3.3-1 Link budgets results
	Case
	Transmission mode
	Frequency [GHz]
	TX: EIRP [dBm]
	RX: G/T [dB/T]
	Bandwidth [MHz]
	Free space path loss [dB]
	Atmospheric loss [dB]
	Shadow fading margin [dB]
	Scintillation Loss [dB]
	Polarization loss [dB]
	Additional losses [dB]
	CNR [dB]
	CIR [dB] (Note 1)
	CINR [dB]

	SC1
	DL
	20.0
	96.0
	15.9
	400.0
	210.6
	1.2
	0.0
	1.1
	0.0
	0.0
	11.6
	1.3
	0.9

	
	UL
	30.0
	76.2
	28.0
	400.0
	214.1
	1.1
	0.0
	1.1
	0.0
	0.0
	0.5
	0.8
	-2.4

	SC2
	DL
	20.0
	91.2
	15.9
	133.3
	210.6
	1.2
	0.0
	1.1
	0.0
	0.0
	11.6
	12.4
	9.0

	
	UL
	30.0
	76.2
	28.0
	133.3
	214.1
	1.1
	0.0
	1.1
	0.0
	0.0
	5.2
	11.6
	4.3

	SC3
	DL
	20.0
	93.0
	15.9
	200.0
	210.6
	1.2
	0.0
	1.1
	0.0
	0.0
	11.6
	12.2
	8.9

	
	UL
	30.0
	76.2
	28.0
	200.0
	214.1
	1.1
	0.0
	1.1
	0.0
	0.0
	3.5
	12.0
	2.9

	SC4
	DL
	2.0
	103.8
	-31.6
	30.0
	190.6
	0.2
	3.0
	2.2
	0.0
	0.0
	0.0
	5.4
	-1.1

	
	UL
	2.0
	23.0
	19.0
	0.4
	190.6
	0.2
	3.0
	2.2
	0.0
	0.0
	-10.9
	4.5
	-11.0

	SC5
	DL
	2.0
	99.0
	-31.6
	10.0
	190.6
	0.2
	3.0
	2.2
	0.0
	0.0
	0.0
	12.9
	-0.2

	
	UL
	2.0
	23.0
	19.0
	0.4
	190.6
	0.2
	3.0
	2.2
	0.0
	0.0
	-10.9
	12.7
	-10.9

	SC6
	DL
	20.0
	60.0
	15.9
	400.0
	179.1
	0.5
	0.0
	0.3
	0.0
	0.0
	8.5
	1.6
	0.8

	
	UL
	30.0
	76.2
	13.0
	400.0
	182.6
	0.5
	0.0
	0.3
	0.0
	0.0
	18.4
	1.7
	1.6

	SC7
	DL
	20.0
	55.2
	15.9
	133.3
	179.1
	0.5
	0.0
	0.3
	0.0
	0.0
	8.5
	11.8
	6.9

	
	UL
	30.0
	76.2
	13.0
	133.3
	182.6
	0.5
	0.0
	0.3
	0.0
	0.0
	23.1
	11.8
	11.5

	SC8
	DL
	20.0
	57.0
	15.9
	200.0
	179.1
	0.5
	0.0
	0.3
	0.0
	0.0
	8.5
	13.2
	7.3

	
	UL
	30.0
	76.2
	13.0
	200.0
	182.6
	0.5
	0.0
	0.3
	0.0
	0.0
	21.4
	13.2
	12.6

	SC9
	DL
	2.0
	78.8
	-31.6
	30.0
	159.1
	0.1
	3.0
	2.2
	0.0
	0.0
	6.6
	1.8
	0.6

	
	UL
	2.0
	23.0
	1.1
	0.4
	159.1
	0.1
	3.0
	2.2
	0.0
	0.0
	2.8
	2.2
	-0.5

	SC10
	DL
	2.0
	74.0
	-31.6
	10.0
	159.1
	0.1
	3.0
	2.2
	0.0
	0.0
	6.6
	11.9
	5.5

	
	UL
	2.0
	23.0
	1.1
	0.4
	159.1
	0.1
	3.0
	2.2
	0.0
	0.0
	2.8
	10.8
	2.1

	SC11
	DL
	20.0
	66.0
	15.9
	400.0
	184.5
	0.5
	0.0
	0.3
	0.0
	0.0
	9.1
	1.1
	0.5

	
	UL
	30.0
	76.2
	13.0
	400.0
	188.0
	0.5
	0.0
	0.3
	0.0
	0.0
	13.0
	1.7
	1.4

	SC12
	DL
	20.0
	61.2
	15.9
	133.3
	184.5
	0.5
	0.0
	0.3
	0.0
	0.0
	9.1
	10.5
	6.7

	
	UL
	30.0
	76.2
	13.0
	133.3
	188.0
	0.5
	0.0
	0.3
	0.0
	0.0
	17.8
	10.7
	10.0

	SC13
	DL
	20.0
	63.0
	15.9
	200.0
	184.5
	0.5
	0.0
	0.3
	0.0
	0.0
	9.1
	12.8
	7.6

	
	UL
	30.0
	76.2
	13.0
	200.0
	188.0
	0.5
	0.0
	0.3
	0.0
	0.0
	16.0
	12.8
	11.1

	SC14
	DL
	2.0
	84.8
	-31.6
	30.0
	164.5
	0.1
	3.0
	2.2
	0.0
	0.0
	7.2
	1.1
	0.2

	
	UL
	2.0
	23.0
	1.1
	0.4
	164.5
	0.1
	3.0
	2.2
	0.0
	0.0
	-2.6
	1.4
	-4.1

	SC15
	DL
	2.0
	80.0
	-31.6
	10.0
	164.5
	0.1
	3.0
	2.2
	0.0
	0.0
	7.2
	11.0
	5.7

	
	UL
	2.0
	23.0
	1.1
	0.4
	164.5
	0.1
	3.0
	2.2
	0.0
	0.0
	-2.6
	10.4
	-2.8

	SC16
	DL
	20.0
	88.0
	15.9
	400.0
	210.4
	0.8
	0.0
	0.5
	0.0
	0.0
	4.8
	1.3
	-0.3

	
	UL
	30.0
	76.2
	20.0
	400.0
	213.9
	0.7
	0.0
	0.5
	0.0
	0.0
	-6.3
	1.1
	-7.1

	SC17
	DL
	20.0
	83.2
	15.9
	133.3
	210.4
	0.8
	0.0
	0.5
	0.0
	0.0
	4.8
	12.3
	4.1

	
	UL
	30.0
	76.2
	20.0
	133.3
	213.9
	0.7
	0.0
	0.5
	0.0
	0.0
	-1.6
	12.0
	-1.8

	SC18
	DL
	20.0
	85.0
	15.9
	200.0
	210.4
	0.8
	0.0
	0.5
	0.0
	0.0
	4.8
	12.1
	4.1

	
	UL
	30.0
	76.2
	20.0
	200.0
	213.9
	0.7
	0.0
	0.5
	0.0
	0.0
	-3.3
	12.1
	-3.5

	SC19
	DL
	2.0
	98.3
	-31.6
	30.0
	190.4
	0.1
	3.0
	2.2
	0.0
	0.0
	-5.2
	1.3
	-6.1

	
	UL
	2.0
	23.0
	14.0
	0.4
	190.4
	0.1
	3.0
	2.2
	0.0
	0.0
	-15.7
	1.1
	-15.8

	SC20
	DL
	2.0
	93.5
	-31.6
	10.0
	190.4
	0.1
	3.0
	2.2
	0.0
	0.0
	-5.2
	12.3
	-5.3

	
	UL
	2.0
	23.0
	14.0
	0.4
	190.4
	0.1
	3.0
	2.2
	0.0
	0.0
	-15.7
	12.7
	-15.7

	SC21
	DL
	20.0
	52.0
	15.9
	400.0
	179.1
	0.5
	0.0
	0.3
	0.0
	0.0
	0.5
	0.6
	-2.5

	
	UL
	30.0
	76.2
	5.0
	400.0
	182.6
	0.5
	0.0
	0.3
	0.0
	0.0
	10.4
	1.9
	1.3

	SC22
	DL
	20.0
	47.2
	15.9
	133.3
	179.1
	0.5
	0.0
	0.3
	0.0
	0.0
	0.5
	10.8
	0.1

	
	UL
	30.0
	76.2
	5.0
	133.3
	182.6
	0.5
	0.0
	0.3
	0.0
	0.0
	15.1
	10.5
	9.2

	SC23
	DL
	20.0
	49.0
	15.9
	200.0
	179.1
	0.5
	0.0
	0.3
	0.0
	0.0
	0.5
	13.6
	0.3

	
	UL
	30.0
	76.2
	5.0
	200.0
	182.6
	0.5
	0.0
	0.3
	0.0
	0.0
	13.4
	13.1
	10.2

	SC24
	DL
	2.0
	72.8
	-31.6
	30.0
	159.1
	0.1
	3.0
	2.2
	0.0
	0.0
	0.6
	2.5
	-1.6

	
	UL
	2.0
	23.0
	-4.9
	0.4
	159.1
	0.1
	3.0
	2.2
	0.0
	0.0
	-3.2
	2.5
	-4.2

	SC25
	DL
	2.0
	68.0
	-31.6
	10.0
	159.1
	0.1
	3.0
	2.2
	0.0
	0.0
	0.6
	13.3
	0.4

	
	UL
	2.0
	23.0
	-4.9
	0.4
	159.1
	0.1
	3.0
	2.2
	0.0
	0.0
	-3.2
	10.2
	-3.4

	SC26
	DL
	20.0
	58.0
	15.9
	400.0
	184.5
	0.5
	0.0
	0.3
	0.0
	0.0
	1.1
	1.7
	-1.6

	
	UL
	30.0
	76.2
	5.0
	400.0
	188.0
	0.5
	0.0
	0.3
	0.0
	0.0
	5.0
	1.7
	0.0

	SC27
	DL
	20.0
	53.2
	15.9
	133.3
	184.5
	0.5
	0.0
	0.3
	0.0
	0.0
	1.1
	11.0
	0.7

	
	UL
	30.0
	76.2
	5.0
	133.3
	188.0
	0.5
	0.0
	0.3
	0.0
	0.0
	9.8
	10.3
	7.0

	SC28
	DL
	20.0
	55.0
	15.9
	200.0
	184.5
	0.5
	0.0
	0.3
	0.0
	0.0
	1.1
	13.4
	0.9

	
	UL
	30.0
	76.2
	5.0
	200.0
	188.0
	0.5
	0.0
	0.3
	0.0
	0.0
	8.0
	13.1
	6.8

	SC29
	DL
	2.0
	78.8
	-31.6
	30.0
	164.5
	0.1
	3.0
	2.2
	0.0
	0.0
	1.2
	2.4
	-1.2

	
	UL
	2.0
	23.0
	-4.9
	0.4
	164.5
	0.1
	3.0
	2.2
	0.0
	0.0
	-8.6
	1.6
	-9.0

	SC30
	DL
	2.0
	74.0
	-31.6
	10.0
	164.5
	0.1
	3.0
	2.2
	0.0
	0.0
	1.2
	12.3
	0.9

	
	UL
	2.0
	23.0
	-4.9
	0.4
	164.5
	0.1
	3.0
	2.2
	0.0
	0.0
	-8.6
	10.9
	-8.7

	Note 1: The CIR values used for link budget calculations have been obtained by averaging the values contributed by the companies in R1 1913351. The identified CIR outlier values based on the following criteria have not been considered: CIR values presenting more than 2 dB deviation from the log averaged value are not considered



============================== Text Omitted ================================
========================= End of TP for TR 38.821 =============================
Companies are welcome to provide their additional views below:
	Company
	Comments and Views

	Panasonic
	Agree with above values. 

	Ericsson
	We suggest that identified outliers are excluded from the link budget averaging. 

	ZTE
	The above table is fine

	
	

	
	


6 Discussion on System Level Evaluation

Three Two companies (Huawei, MediaTek, Nomor) have reported throughput performance based on single satellite SLS assumptions. One company (MediaTek) have reported analysis on throughput performance by mapping SINR distribution obtained from the SLS calibration to throughput using link level simulations.
Huawei proposed to capture the SLS evaluation results in TR38.821.
These results have been captured in one of the excel files attached to this document.
Draft Proposal 11: RAN1 to decide whether SLS evaluation results (3 sources) should be captured in TR38.821.

Companies are welcome to provide their additional views below:
	Company
	Comments and Views

	Nokia
	The SLS evaluation results can be captured into TR 38.821.

	Panasonic
	Agree to capture the results in TR38.821. 

	Ericsson
	We are fine to capture the SLS evolutions presented in R1-1911858, but would first like to see a more detailed description of the actual simulation methodology. Right now its not even stated if its is UL or DL performance that is presented. The mapping from SINR to throughput needs also to be explained.

For R1-1912122 we wonder why the handheld UE was assumed to use 1 RX? For R1-1913133 the results are claimed to be preliminary, so we prefer not to capture them.


	ZTE
	For the system performance part, more clarification on the assumption and simulation methodology is preferred. Consideration on the impacts of RTT for link adaption, HARQ should be clarified.

	
	



Draft Proposal 11bis: RAN1 to adopt the following TP capturing the SLS evaluation results:
======================== Start of TP for TR 38.821 =============================
============================== Text Omitted ================================
[bookmark: _Toc23403904]6.1.1	System level simulations
6.1.1.1 Parameters
The following tables representing two sets of satellite parameters are considered as the baseline for system level simulator calibration:
============================== Text Omitted ================================
6.1.1.2 System Level Simulation Evaluation Results
Two companies have provided DL user throughput performance results based on single satellite SLS assumptions, see Section 6.1.1. 
One source provided results for 8 different study cases for 20% and ~50% target resource utilization (RU), see Table X.1. Additional assumptions are 10UEs per cell, proportional fair scheduling. LOS probability is according to Table 6.6.1-1 in TR 38.811. The used deployment scenario is rural. The number of HARQ processes is assumed to be RTT/T_slot.
Table X.1 SLS UE throughput performance in Mbit/s [R1-1911858]
	
	
	GEO, Ka-band
	LEO-600, Ka-band
	LEO-600, S-band
	LEO-1200, S-band

	Study case
	
	1
	2
	6
	7
	9
	10
	14
	15

	RU=20%
	5%
	0.96
	0.48
	2.04
	1.02
	0.11
	0.03
	0.11
	0.05

	
	50%
	2.7
	2.05
	4.08
	2.78
	0.31
	0.15
	0.3
	0.19

	
	95%
	4.93
	3.9
	6.43
	4.7
	0.52
	0.34
	0.52
	0.41

	RU=~50%
	5%
	5.34
	4.03
	6.91
	4.76
	0.44
	0.3
	0.4
	0.31

	
	50%
	8.53
	6.61
	10.03
	7.75
	0.74
	0.58
	0.78
	0.6

	
	95%
	11.99
	9.99
	13.7
	11.22
	1.09
	0.88
	1.09
	0.9



One source provided results for LEO-1200 S-Band with no frequency reuse (Study case 14) with 20% resource utilization, see Table X.2. Additional assumptions are 10UEs per cell, proportional fair scheduling and 16 parallel HARQ processes. LOS probability is according to Table 6.6.1-1 in TR 38.811. The used deployment scenario is rural.
Table X.2 SLS UE throughput performance in Mbit/s [R1-1913244]
	
	
	LEO-1200, S-band

	Study case
	
	14

	RU=20%
	5%
	0.2

	
	50%
	0.31

	
	95%
	0.44



6.1.2	Link level simulations

The following table provides the LLS parameters for DL synchronization performance evaluation
============================== Text Omitted ================================
========================= End of TP for TR 38.821 =============================

7 Discussion on Link Level Evaluation
DL synchronization
Samsung [11] has proposed a TP to capture DL synchronization performance in TR 38.821.
Draft Proposal 12: RAN1 to decide whether DL synchronization evaluation results (1 source) should be captured in TR38.821.
Companies are welcome to provide their additional views below:
	Company
	Comments and Views

	Nokia
	The DL synchronization evaluation results can be captured into TR 38.821.

	Ericsson
	We do not agree to capture only the results in source [11] as it deviates significantly compared to the results eg. presented in R1-1910982.

	Thales
	DL synchronization results are already captured in the TP R1-1912614 based on more sources.

	ZTE
	The results is not quite aligned with the previous observation on DL synchronization part, further check it is preferred.

	ESA
	Regarding the LL performance analysis, we would like to pose the attention on the current CDL LOS table (NTN-CDL-C and NTN-CDL-D in 38.811 v15.2.0) and the fact that the reported Rice factors are pretty low (K=10 and K=7, respectively).
Unfortunately, in case of VSAT terminals and applying the “spatial filtering”, the Rice factor is not increasing significantly (only about 11 dB). This value is considered too low for VSAT terminals, thus we would like to propose: insert a “Note” to rescale to higher values (see 7.7.6 in 38.901) for VSAT simulations.


PRACH
Qualcomm [10] has reported some initial PRACH detection performance results.
Nokia [7] has proposed a TP to update PRACH assumptions.
Draft Proposal 13: RAN1 to decide whether LLS assumptions for PRACH performance evaluation should be further discussed and completed.
Companies are welcome to provide their additional views below:
	Company
	Comments and Views

	Nokia
	The maximal UL frequency offset (with assumed common Doppler pre/post compensation at the satellite side) for high speed UE appears in the satellite edge instead of satellite center. Moreover, it has been agreed that the simulation assumptions for UL frequency offset in PRACH evaluation should consider Doppler shift due to UE movement. Therefore, from our point of view, the clarification of UL frequency offset with different UE speed (e.g. 0km/h, 1000km/h, 1200km/h) needs to be captured into TR 38.821, and corresponding update in Table 6.3.1-1 in TR 38.821 is needed.

	Ericsson
	Note 6 in Table 6.3.1-1 appears to be incorrect as commented in earlier item. A minimalistic note referring to table 6.1.2-2 for Doppler calculation is ok for us, but we do not see a need for the additional explanation in the note as proposed in [7].

	ZTE
	W.r.t the assumption for PRACH including the calculation of Doppler has been discussed before with also additional materials to justify the logic behind. No need to further update it.

	Thales
	It is not needed to update the assumption for PRACH

	
	


Data transmission
Three companies (ESA, Fraunhofer, ICS) have provided data transmission performance evaluations.
ICS proposed to capture LLS results comparing NR candidate waveforms.
Draft Proposal 14: RAN1 to decide whether LLS data transmission performances should be captured in TR38.821.
Companies are welcome to provide their additional views below:
	Company
	Comments and Views

	Nokia
	The evaluation results for data transmission can be captured into TR 38.821.

	Ericsson
	We believe its premature to capture these results due to the following concerns: 
· In R1-1913129 it is not clear to us how the Doppler rate is managed and compensated for?
· In R1-1912291 it is assumed that the UE can always retune to the SSB for resync. We are not sure this is an efficient way to manage frequency offsets, as a UE can not be scheduled for PDCCH or PDSCH reception in a different BWP than the one where the SSB is transmitted. It is also not clear to us if the presented impact on performance from FO and FD are reasonable.
· The input from ICS appears to be preliminary, and should therefor not be captured in the TR.

	
	

	
	

	
	




8 [bookmark: _Ref24446788]Appendix : Proposals in the summarized contributions
Calibration assumptions
	Company
	Proposal

	Ericsson [1]
	Proposal 3	RAN1 to average the values (excluding outliers as appropriate) contributed by different sources to yield the CIR value for link budgets.
Proposal 4	RAN1 to agree to use the logarithm means for the average CIR values used in link budgets.

	ESA [2]
	Observation 1: Handheld have been assumed with two RX-branches, therefore no polarization loss in the downlink results.
Observation 2: For uplink results with handheld terminals, 3dB polarization loss has been considered only in case of frequency reuse 4.

	Huawei [3]
	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 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 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.

	ZTE [13]
	Observation8: Multi-satellites scenarios are still needed in normative work due to the requirement of inter-satellite HO and performance evaluation.
Proposal 3: Reuse the configuration of single satellite simulation in multi-satellite simulation except the tier number of beam per satellite, which is proposed to be 5 in multi-satellite simulation corresponding to 61 beams per satellite.
Proposal 4: Capture the TP attached in Appendix A into the TR 38.821 for multiple satellites simulations.
Observation9: Small discrepancy between coupling loss for the all beams within one satellite based on single-satellite simulation (case 10) and multi-satellite simulation (case 10M). 
Observation10: Larger discrepancy of GF can be observed for the beams, especially in the outer ring within one satellite based on single-satellite simulation (case 10) and multi-satellite simulation (case 10M).
Observation11: For near polar orbit or polar orbit, the coverage of beams in neighboring satellites will overlap seriously in higher latitude, where the beam-shut-off needs to be optimized according to satellite latitude and emphasis.

	Thales [14]
	Observation 3	The beam layout orientation may have an impact because the discarded beams may be different based on the orientation choice. At the end, having different definitions of the discarded beams will result in different CIR results.
Proposal 2	It is proposed to capture in TR38.821 the average CIR between all the values proposed by the different companies. RAN1 to decide whether linear mean or log mean must be considered
Proposal 3	RAN1 to clarify whether log mean or linear mean must be considered when computing average CIR.



System Level calibration
	Company
	Proposal

	Ericsson [1]
	Proposal 5	RAN1 to clarify the definition of “geometry SINR” and discuss if it should be one of the calibration metrics.
Proposal 6	Capture the presented system calibration results and the aforementioned observations in the TR 38.821.

	ESA [2]
	Proposal 1: Consider all shown CDFs and link-budget results for the inclusion in the calibration exercise among all companies.

	Nokia [7]
	Observation 1: Inter-cell interference mitigation may be beneficial in NTN. 
Proposal 1: Capture the calibration results above into TR 38.821.

	Panasonic [9]
	Proposal 1:   Capture the SLS calibration results for DL and UL in TR38.821.

	Samsung [11]
	Observation 2: Typical geometry SINR in NTN LEO is approximately 8 dB worse than conventional terrestrial networks.
Proposal 2: Capture the SLS results in TR 38.821.

	Sony [2]
	Proposal 1: Capture the SLS calibration results in Fig. 1-4 into TR 38.821.

	ZTE [13]
	Observation 1: Significant improvement on the SINR can be achieved in NTN with frequency reuse factor>1;
Observation 2: Performance degradation occurs for the cases with satellite configuration set-2 comparing to set-1;
Observation 3: In DL, promising SINR can be achieved for GEO and LEO with VSAT and handheld, respectively.
Proposal 1: Capturing the attached calibration results into TR38.821.

	Thales [14]
	Observation 1	Calibration results show that some trade-offs should be carried between the frequency reuse factor and the bandwidth available in order to optimize the system capacity.
Observation 2	For GEO study cases in S-Band involving handheld terminals, throughput performance is limited by the terminals’ RF capabilities.
Proposal 1	It is proposed to capture calibration results in TR38.821 in the form of a  summary table  based on Table 1.



System Level Evaluation
	Company
	Proposal

	Huawei [3]
	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.

	MediaTek [6]
	Observation 1: For [LEO-600, S-band], for 80% percentile UE, we have 8.024 dB SINR gain by using FRF = 3 instead of FRF = 1 deployment. In average, we have 9.15 dB SINR gain by using FRF = 3 in comparison with FRF = 1
Observation 2: For [LEO-600, S-band], the DL throughput distribution of FRF = 1 has wider throughput range (roughly 4~18 Mbps) than that of FRF = 3 (roughly 10~14 Mbps). Considering the average DL throughput, beam deployment with FRF = 3 is 2.12 Mbps better than that of FRF = 1. Furthermore, FRF = 3 has the benefit that over 99% of UEs are expected to have throughput >= 10Mbps.

	Nomor [8]
	Proposal 1: 	In case of FRF=1, use a bandwidth per beam of 30MHz for S-band and 400MHz and 300MHz for K-band for system level simulations.
Proposal 2: 	In case of FRF=2 use a bandwidth per beam of 200MHz for Ka-band for system level simulations.
Proposal 3: 	In case of FRF=3 use a bandwidth per beam of 10MHz for S-band and 100MHz for Ka-band for system level simulations.



Link budget Analysis
	Company
	Proposal

	Ericsson [1]
	Capture the presented link budget results and the aforementioned observations in the TR 38.821.

	ESA [2]
	Proposal 1: Consider all shown CDFs and link-budget results for the inclusion in the calibration exercise among all companies.

	Huawei [4]
	Observation 1: UL transmission of handheld UE is challenging with high satellite orbit.
Observation 2: VSAT has better link-budgets in general (most are above 0dB and half are above 10dB) 
Proposal 1: Capture the link budget analysis results in this contribution into TR.

	Nokia [7]
	Proposal 2: Capture the link budget analysis results in Table 1 and Table 2 into TR 38.821.

	Panasonic [9]
	Proposal 2:   Capture the link budget analysis for DL and UL in TR38.821.

	Sony [12]
	Observation 1: For UL, large CNR can be achieved because VSAT UE has enough Tx power against channel bandwidth in study case 1,2,6,7. On the other hand, only small CNR can be achieved because handheld UE does not have enough Tx power against channel bandwidth in study case 9,10,14,15.
Observation 2: For UL in study case 1,2,6,7, larger CNR can be achieved when using option 2 than option 1 because channel bandwidth of option 2 is narrower than that of option 1.
Proposal 2: Capture the link budget results in table 1-4 into TR 38.821.

	ZTE [13]
	Observation 4: Limited link budget for GEO with handheld is achieved with both satellite configuration set-1 and 2.
Observation 5: For the cases with FRF=1, the link budget is impacted by the interference, but with FRF=2 or 3, the DL performance is noise limited.
Observation 6: Poor link budget is achieved for GEO with handheld terminal.
Observation 7: Enhancements for UL coverage should be considered to improve the UL performance, especially for GEO.
Proposal 2: Capturing the attached link budget results into TR38.821.

	Thales [14]
	Observation 4	The CINR values presented in the link budget analysis tends to be pessimistic but they are not representative of the worst case scenarios.
Proposal 4	It is proposed to capture link budget results in TR38.821 in the form of a  summary table based on Table 2 or Table 3.


Link Level Evaluation
	Company
	Proposal

	Fraunhofer [5]
	Observation 1: The impact of frequency drift on the BLER performance is not significant if frequency synchronization is done every 20 ms (period between adjacent synchronization blocks).
Observation 2: The performance loss due to the residual frequency error after synchronization is notable.
Observation 3: The impact of the considered phase noise model for Ka band is observed to be minimal.

	Nokia [7]
	Proposal 3: Capture tables for differential delay and frequency offset for LEO-600 case in chapter 6.3 of [4].
Proposal 4: Replace Table 6.3.1-1 in chapter 6.3 of [4] by the following table:

	Qualcomm [10]
	Observation 1: The 2-rooted PRACH preamble design allows estimation of delay up to the CP duration and frequency offset up to half of the preamble bandwidth.

	Samsung [11]
	Observation 1: A remarkable performance degradation in the cell ID detection accuracy is observed if no pre-compensation of the Doppler shift is performed. The performance loss can be recovered by UE implementation, e.g. using a high complexity detector.
Proposal 1: Capture the LLS results in TR 38.821.

	ICS [16]
	Observation 1: The fully loaded DFT spread waveforms corresponding to N_used=N_FFT are equivalent to single carrier systems and hence have lower PAPR than that corresponding to N_used=N_FFT/2. 
Observation 2: The windowed OFDM based waveforms have lower PAPR than the filtered waveforms.
Observation 3: The DFT spread waveforms with lowest PAPR shows the best OOBE suppression and the OOBE levels are less than -50 dB at OBO = 3 dB.
Observation 4: A spectral widening, leading to an increased transition band, is noticeable for windowed OFDM based waveforms at larger sub-carrier spacing compared to the filtered waveforms.
Observation 5: DFT-s-W-OFDM shows the best total degradation performance which has the least distortion at smallest OBO value.
Observation 6: The change in NR numerology has significant effect on the BER performance in the integrated satellite terrestrial scenario as the large Doppler for LEO satellites can be accommodated by increasing the sub-carrier bandwidth.
Observation 7: Even though increasing sub-carrier bandwidth results in a lower CP length, simulation results indicate that, it is sufficient to protect the signals against multipath interference.
Observation 8: When the number of used sub-carriers, N_used=N_FFT/2, the filtered OFDM based waveforms show better BER performance than the windowed OFDM based waveforms when delay spread is zero. For fully loaded OFDM systems, i.e. N_used=N_FFT, the windowed OFDM based waveforms show better BER performance at high SNR points.
Observation 9: In the presence of multipath delay spread, residual Doppler shift and phase noise, if pre-distortion is employed, f-OFDM provides the best BER performance among the other considered waveform candidates. 
Observation 10: DFT-s-f-OFDM incur significant performance losses compared to other waveforms in the high SNR region. 
Observation 11: With appropriate numerology, pre-distortion and channel equalization f-OFDM and W-OFDM have better robustness against the satellite channel impairments than the DFT spread counterparts despite the large PAPR.
Proposal 1: Capture the link level simulation results into TR38.821.
Proposal 2: Investigate performance evaluation of the NR candidate waveforms for LEO satellite access in mixed numerology scenario through link level simulations.


Other
	Company
	Proposal

	Ericsson [1]
	Proposal 1	RAN1 to prioritize LEO bent-pipe/transparent architecture and consider regenerative architecture as second priority in Release-16 NTN evaluation.
Proposal 2	RAN1 to prioritize the use cases of eMBB, fixed wireless and backhauling in Rel-16 NTN.

	Nokia [7]
	Observation 2: In Ka-band, if UE uses shift operation to obtain UL Tx carrier frequency from DL synchronized frequency, then the Doppler shift is smaller.
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