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1 Introduction

This document aims to summarize the companies’ views on :
· SLS parameters and assumptions for calibration 
· SLS parameters and assumptions for performance evaluation
· LLS parameters and assumptions
· Link budget analysis
The top priority for this meeting is to reach consensus on all the proposal of section 2.1 so the calibration results can be finalized for the next meeting.
The remaining LLS assumptions flagged as FFS must be completed before the end of the meeting so the companies can share LLS results for the next meeting.
The last considerations concerning the link budget analysis should also be addressed during this meeting so it can be finalized for the next meeting.


2 Discussion on System Level Simulation assumptions.
Simulations assumptions for calibration
List of scenarios
It would be beneficial to agree on the exhaustive list of calibration scenarios including all the foreseen configurations. Providing some prioritization among the list could help closing the calibration stage more efficiently.
Offline Proposal #1 : Adopt the list of calibration study cases captured in Table Y.1. This table should be captured in the TR 38.821. Only 1st priority cases will be considered for calibration phase 1. 
Table Y.1 : List of calibration study cases
	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

	2
	GEO
	Set 1
	45 deg
	VSAT
	Ka-band
	Option 2

	3*
	GEO
	Set 1
	45 deg
	VSAT
	Ka-band
	Option 3

	4*
	GEO
	Set 1
	45 deg
	Handheld
	S-band
	Option 1

	5*
	GEO
	Set 1
	45 deg
	Handheld
	S-band
	Option 2

	6
	LEO-600
	Set 1
	90 deg
	VSAT
	Ka-band
	Option 1

	7
	LEO-600
	Set 1
	90 deg
	VSAT
	Ka-band
	Option 2

	8*
	LEO-600
	Set 1
	90 deg
	VSAT
	Ka-band
	Option 3

	9
	LEO-600
	Set 1
	90 deg
	Handheld
	S-band
	Option 1

	10
	LEO-600
	Set 1
	90 deg
	Handheld
	S-band
	Option 2

	11*
	LEO-1200
	Set 1
	90 deg
	VSAT
	Ka-band
	Option 1

	12*
	LEO-1200
	Set 1
	90 deg
	VSAT
	Ka-band
	Option 2

	13*
	LEO-1200
	Set 1
	90 deg
	VSAT
	Ka-band
	Option 3

	14
	LEO-1200
	Set 1
	90 deg
	Handheld
	S-band
	Option 1

	15*
	LEO-1200
	Set 1
	90 deg
	Handheld
	S-band
	Option 2

	16**
	GEO
	Set 2
	45 deg
	VSAT
	Ka-band
	Option 1

	17**
	GEO
	Set 2
	45 deg
	VSAT
	Ka-band
	Option 2

	18**
	GEO
	Set 2
	45 deg
	VSAT
	Ka-band
	Option 3

	19**
	GEO
	Set 2
	45 deg
	Handheld
	S-band
	Option 1

	20**
	GEO
	Set 2
	45 deg
	Handheld
	S-band
	Option 2

	21**
	LEO-600
	Set 2
	90 deg
	VSAT
	Ka-band
	Option 1

	22**
	LEO-600
	Set 2
	90 deg
	VSAT
	Ka-band
	Option 2

	23**
	LEO-600
	Set 2
	90 deg
	VSAT
	Ka-band
	Option 3

	24**
	LEO-600
	Set 2
	90 deg
	Handheld
	S-band
	Option 1

	25**
	LEO-600
	Set 2
	90 deg
	Handheld
	S-band
	Option 2

	26**
	LEO-1200
	Set 2
	90 deg
	VSAT
	Ka-band
	Option 1

	27**
	LEO-1200
	Set 2
	90 deg
	VSAT
	Ka-band
	Option 2

	28**
	LEO-1200
	Set 2
	90 deg
	VSAT
	Ka-band
	Option 3

	29**
	LEO-1200
	Set 2
	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 


Clarifications on satellite parameters
Satellite parameters definition ambiguity
It has been identified that the satellite parameter sets provided in Table 6.1.1-1 and Table 6.1.1-2 of TR38.821 can lead to some misunderstanding : 
· The satellite parameters should be applied per beam. As a consequence, it is not necessary to provide the number of beams per satellite.
· The EIRP density parameter has been preferred to the EIRP because it is independent of the bandwidth used per beam. It has also been adopted so specific power values per beam or per satellite are not needed. However, it is true that this approach leads to satellite power unbalanced between the scenario sharing the same parameters except the FRF.
Offline Proposal : It is proposed to add the following notes at the end of Table 6.1.1-1 and Table 6.1.1-2
	Note 1: This value is equivalent to the antenna diameter to be used in Sec. 6.4.1 of TR 38.811.
Note 2: This beam size refers to the Nadir pointing of the satellite
Note 3 : All these satellite parameters must be applied per beam.
Note 4 : The EIRP density values must be considered identical for all frequency re-use factor options.



Satellite beam diameter
It has been proposed to update the beam diameter values captured in Table 6.1.1-1 and Table 6.1.1-2 in TR 38.821 since one value needs to be corrected and it seems some values have been round-up. Since these diameter parameters are related to satellite beam deployment and can be used to perform calibration and performance evaluation, having exact values to align the simulation assumptions can be considered. As a consequence, 
Offline Proposal: For beam layout definition, among the several parameters presented in section 6.1.1 of TR 38.821, only the 3dB beam width parameters should be used. The beam diameter and beam spacing values can be computed directly from the 3 dB beam width assumptions and should considered as informative. The informative values should be updated accordingly.
It has been proposed to revisit maximal beam diameter at the satellite edge and maximal differential delay supported in this SI
Proposal: Keep the maximal differential delay supported in this SI.
TDOC to be prepared for next meeting clarifying assumptions (differential delay, beam diameter, ..) and propose update of beam diameter value accordingly in relevant tables of TR 38.821. The maximal differential delay may be revisited.
Clarifications on UE characteristics
It has been identified by two companies [9] (Panasonic) [6] (CATT) that the terminal type “Other” characteristics should be revisited since they are way below what can be expected from commercial terminals. Other companies have already raised concerned on the topic. As consequence, RAN1 shall decide to update “Other” terminal characteristics.
Offline Proposal : RAN1 shall decide whether “Other” terminal characteristics should be kept as they are, updated or discarded.
Option 3: Remove the “Other” terminal characteristics
Offline Proposal : It is proposed to update the Table 6.1.1-3 of TR38.821 adding a note as below

Table 6.1.1-3 : UE characteristics for system level simulations
	Characteristics
	VSAT
	Handheld
	Other (Note 1)

	Frequency band
	Ka band(i.e. 30 GHz UL and 20 GHz DL)
	S band (i.e. 2 GHz)
	Ka band(i.e. 30 GHz UL and 20 GHz DL)

	Antenna type and configuration
	Directional
Section 6.4.1 of TR 38.811 with 60 cm equivalent aperture diameter
	(1, 1, 2) with omni-directional antenna element

	Directional
(M,N,P,Mg,Ng) = (TBC4,8TBC,2,1,1); (dV,dH) = (TBC0.5, TBC0.5)λ with directional antenna element (HPBW=65 deg)

	Polarisation
	circular
	Linear : +/-45°X-pol
	Linear : +/-45°X-pol

	Rx Antenna gain 
	39.7 dBi 
	0 dBi per element
	TBC8dBi per element

	Antenna temperature
	150 K
	290 K
	TBC290 K

	Noise figure
	1.2 dB
	7 dB
	TBC9 dB

	Tx transmit power
	2 W (33 dBm)
	200 mW (23 dBm)
	[TBC20 W (TBC43 dBm)]

	Tx antenna gain
	43.2 dBi
	0 dBi per element
	TBC8 dBi per element

	Note 1: Moving platforms (e.g., aircrafts, vessels), building mounted devices. These values are provided for information.
Note 2: VSAT terminal characteristics could be implemented with phased array antenna


Clarifications on SLS assumptions for calibration
Large scale model
It would be beneficial to clarify in Table 6.1.1-5 the following considerations :
· The NTN large scale channel model described in TR 38.811 V15.1.0 should be considered for calibration.
· The condition of LOS is always assumed for calibration.
Offline Proposal :The NTN large scale channel model described in TR 38.811 V15.1.0 should be considered for calibration.
Offline Proposal :The condition of LOS is always assumed for calibration.

Simulation area and UE distributions

The simulation area corresponding to each beam is not clearly defined. Two options have been proposed  [13] (Ericsson) [3] (Thales) :
Option-1 : The simulation area of each beam is the Voronoi cell associated with the corresponding beam center.
Option-2 : The simulation area associated to a given beam is its half power beamwidth footprint on earth surface.
It has also been identified [13] (Ericsson) that having a fixed number of UE per beam may not be representative of a network where traffic is assumed uniformed since the surface of the simulation areas associated to each beam can vary from one beam to another. As a consequence, it may be preferred to define a total number of UEs of X*N uniformly distributed in the simulation areas aggregate, where X is the average number of UEs per beam and N is the number of beams.
Proposal : RAN1 should decide which simulation area definition should be adopted :
Option-1 : The simulation area of each beam is the Voronoi cell associated with the corresponding beam center.
Option-2 : The simulation area associated to a given beam is its half power beamwidth footprint on earth surface.
Proposal : RAN1 should decide whether considering a fixed number of UEs per beam is acceptable or not.

Scintillations loss
The ionospheric scintillation loss has been identified by several companies as a potential source of misalignment among the calibration results. Indeed, the ionospheric loss derivation is different based on the terminal geographic localization and the calibration assumptions for single satellite simulations do not explicitly define the satellite location. As a consequence, it is proposed in [14] (ESA) [3] (Thales) [9] (Panasonic) [10] (Nomor) [8] (Sony) to assume that the satellite beam-layout coverage is located in the geographic areas characterized by latitudes between ±20° and ±60° of latitude. In these conditions, the ionospheric scintillation loss can be considered as null based on the TR38.811 recommendations.
Proposal : For the calibration purpose, the ionospheric scintillation loss shall be considered equal to zero (i.e., the UEs are located between 20 and 60 degrees of latitude).

Proposal : It is proposed to update the Table 6.1.1-5 of TR 38.821 V0.7.0 as follow.
Table 6.1.1-5 : System Level Simulation assumptions for calibration
	Configuration scenario
	A, C2 and D2

	Frequency band
	S-band (i.e. 2 GHz)  / Ka- Band (i.e. 20 GHz DL, 30 GHz UL)

	Maximum Bandwidth per beam (DL + UL)
	S-band : DL 30 MHz and UL 30 MHz
Ka-band : DL 400 MHz and UL 400 MHz
The bandwidth per beam must be adapted based on the frequency factor and the polarization re-use option considered.

	Satellite characteristics (G/T, EIRP density, antenna diameter)
	See Table 6.1.1-1 and Table 6.1.1-2 
Note : Same satellite characteristics should be considered for both single and multi-satellite simulations

	Satellite antenna pattern
	TR 38.811 section 6.4.1 Bessel function

	Satellite polarization configuration
	Circular

	Beam layout definition
	For singles satellite simulation : See Table 6.1.1-4
For multi satellites simulation : FFS

	Frequency re-use factor
	Option 1 : 1
[image: ]
Option 2 : 3
[image: ]
Option 3 : 2 if polarization re-use is enabled
[image: ]

	Polarization re-use
	Option 1 : Disable
Option 2 : Enable
Note : Polarization re-use should apply only if circular polarization for terminal antenna is considered 

	Channel model
	Large scale model of TR 38.811 V15.1.0 (Note 2)

	Deployment scenarios
	Base-line : Rural
Additional deployment scenario results can be provided

	Propagation conditions
	Base-line : 
· Clear Sky
· Line Of Sight

	UEs outdoor/indoor distribution
	100% outdoor distribution for UEs

	UEs coverage distribution
	Base-line for UL calibration : at least X=10 UEs per beam with uniform distribution in all the cell area associated to each beam.s
The cell area associated to a given beam is defined as the Voronoi cell associated with the corresponding beam centers.

	UE configuration
	S-band :
· Handheld (optional for scenario A)

Ka-band :
· VSAT
· Others  (optional for scenario A)

See Table 6.1.1-3

	UE orientation
	VSAT and Others: Ideal Tracking serving beam;
Handheld: Random

	Handover Margin
	0 dB

	UE attachment
	RSRP

	Metrics for calibration
	Base-line : Coupling loss, Geometry
Note : Coupling loss is defined as the signal loss from the antenna port to the antenna port

	Note 1 : Typical impairment values (additional frequency error, SNR loss) due to the feeder link except for delay can be considered to be negligible. When available, specific values can be considered in the evaluation and should be reported.
Note 2 : For the calibration purpose, 
· The ionospheric scintillation loss shall be considered equal to zero (i.e., the UEs are located between 20 and 60 degrees of latitude).
· The atmospheric absorptions loss shall be considered



Clarifications on wrap-around methodology for NTN
During last meeting, the following achievements were made :
Agreement:
A wrap around mechanism should be considered as a baseline for single satellite simulation for intra-satellite interference modeling based on additional bore-sight beam directions which should be computed based on the methodology captured in Table X.4.
•	FFS: Details of the wrap around mechanism
Agreement:
Details on the wrap around methodology used should be provided by the companies together with their simulation results.
Note: The FFS in the previous agreement on wrap around does not need to be addressed
Agreement:
For single satellite simulation : Baseline: 19-beam layout considering wrap-around mechanism (i.e. 18 beams surrounding the central beam and allocated on 2 distinct “tiers”)

The need to find a common understanding for the wrap around mechanism has been highlighted by several companies.
In [15] (ZTE), three options for the wrap around mechanism has been identified : 
· Option-1: Only 19-beams are considered for simulation. For UE associated to each beam, the remaining 18-beams are treated as interfere in case of sharing same frequency band/polarization if frequency reuse factor is larger than 1.
· Option-2 : Additional two tiers beams are considered in the simulation for wrapping around. For UE associated to each beam (green-marked), the remaining 60-beams (grey-marked) are treated as interfere in case of sharing same frequency band/polarization if frequency reuse factor is larger than 1. For the statistic, only the UEs allocated in the inner-19 beams are considered.
· Option-3: Same number of beams as the Option-2 are considered in the simulation. But for the interference calculation, for UE associated to each beam (green-marked as one of inner-19 beams), only the adjacent beams within the two closest tiers (grey-marked) are treated as interfere in case of sharing same frequency band/polarization if frequency reuse factor is larger than 1. For the statistic, only the UE allocated in the inner-19 beams are considered.
	Option-1
	Option-2
	Option-3
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It appears that most companies have adopted one of these options :
	Wrap around approach
	Companies

	Option 1
	[3] (Thales)

	Option 2
	[13] (Ericsson), [14] (ESA), [15] (ZTE), 

	Option 3
	[9] (Panasonic), [4] (Nokia), 

	Others
	[2] (Huawei), [10] (Nomor), [8] (Sony), Nokia (19-beam layout considering wrap-around mechanism (i.e. 60 beams surrounding the central beam and allocated on 4 distinct “tiers”)) 



As a consequence, it is proposed to adopt the following option-2 method as wrap-around mechanism.
Proposal : The following wrap around mechanism should be adopted for calibration and captured in the TR 38.821:
Two additional tiers beams are considered in the simulation for wrapping around the 19-beam layout. 
For UE associated to each beam, the remaining 60-beams are treated as interfere in case of sharing same frequency band/polarization if frequency reuse factor is larger than 1.
For the statistic, only the UEs allocated in the inner-19 beams are considered.
Clarifications on beam layout parameters
It has been identified by several companies [3] (Thales) [4] (Nokia) that the ABS values for Set 2 satellite parameters were not provided in Table 6.1.1-6 of TR 38.821.
It appears the central beam elevation angle options can be simplified for single satellite simulations [2]. Moreover, the number of calibration scenarios is already significant and should not be increased.
Proposal : Update the Table 6.1.1-6 of TR 38.821 V0.7.0 as follow :
Table 6.1.1-6 : Beam layout parameters for single satellite simulation
	Scenario
	Scenario A
	Scenario C2/D2

	Carrier frequency
	S-band : 2 GHz
Ka-band : 20 GHz for DL
	S-band : 2 GHz
Ka-band : 20 GHz for DL

	Adjacent beam spacing (ABS) on UV plane
	S-band : ABS = 0.0061
Ka-band : ABS = 0.0027
S-band : 
· Set 1 : ABS = 0.0061
· Set 2 :ABS = 0.0111
Ka-band : 
· Set 1 : ABS = 0.0027
· Set 2 : ABS = 0.0067
	S-band : ABS = 0.0668
Ka-band : ABS = 0.0267
S-band : 
· Set 1 : ABS = 0.0668
· Set 2 : ABS = 0.1334
Ka-band : 
· Set 1 : ABS = 0.0267
· Set 2 : ABS = 0.0667

	Satellite location
	Any position on the geostationary orbit
	Any position on the LEO orbit

	Central beam center elevation angle target
	Baseline : 45 deg
Case 1 : Not considered
Case 2 : 45 degrees
	Baseline : 90 deg
Case 1 : 90 degree
Case 2 : FFS

	Central beam bore sight direction coordinates in UV plane
	Baseline : (0.107,0)
Case 1 : Not considered
Case 2 : (0.107,0)
	Baseline : (0,0)
Case 1 : (0,0)
Case 2 : FFS

	Gateway direction coordinates in UV plane
	Baseline : Same as central beam bore sight direction coordinates in UV plane
Note : Not needed for calibration


Considerations on multi-satellite simulations :
During the last meeting, the following agreement has been made :
Agreement: 
Both multi-satellite and single satellite simulations should be considered for calibration and performance evaluation.
However, only two companies shared their views on the multi-satellite simulation framework since most of the companies have focused their effort on the first stage of calibration for single satellite simulations. Based on [2] inputs (Huawei), defining the multi-satellite simulation framework will not be straightforward and several issues need to be addressed first. As a consequence, finding a common ground on additional parameters and methodology will require a lot of effort. 
Given that the calibration for single satellite simulation has not yet converged, the channel model for evaluation has not yet been finalized and that it remains only 2 meetings, it is proposed to reconsider performing calibration for multi-satellite simulations. 
As suggested in [7] (Intel), performance evaluation for multi-satellite simulations can still be provided by the companies with the description of the multi-satellite framework they used.
Finally, multi-satellite simulations have been considered necessary by RAN1 since the inter-satellite interference levels may exceed the intra-satellite interference levels. However, one can also consider that it is up to implementation to design a constellation where the inter-satellite interference level remains within an acceptable range w.r.t the intra-satellite interference level. Many solutions exist to address this issue and proposal 13 of [2] (Huawei) already presents some of them. At the end, one can argue that elaborate a suitable constellation design is not within RAN1 scope.
Proposal : RAN1 shall decide which options should be adopted concerning calibration for multi-satellite simulations
Option 1: RAN1 should reconsider performing calibration for multi satellite simulations.
Option 2: RAN1 continue to discuss the simulation assumptions for multi satellite simulations.
Proposal : RAN1 shall decide which options should be adopted concerning performance evaluation for multi-satellite simulations
Option 1: Performance evaluation for multi-satellite simulations can still be provided by the companies with the description of the multi-satellite framework they used.
Option 2: Performance evaluation for multi-satellite simulations should be provided by the companies with the agreed simulation assumptions.
[bookmark: _GoBack]Considerations on calibration results
Rx antenna gain computation with multiple element terminals
It should be clarified how the received antenna gain calculation with multiple element terminals should be done since some discrepancy on this part has been observed among the first calibration results.
From our understanding, the formula given in section 6.1.3.1 should be used. As a consequence; for S-Band handheld terminal (1, 1, 2) with omni-directional antenna elements, the received antenna gain should be computed as follow :

However, some companies interpret the formula as follow :

Proposal :The correct interpretation for RX antenna gain calculation with multiple element terminals should be further clarified.
Calibration results collection
It seems the results shared by the companies (at least for Coupling Loss) are not far from being aligned.
Proposal : It is proposed to capture the calibration in the attached excel file.
Simulation assumptions for performance evaluations.
Considerations on NTN channel model
Several issues have already been identified in the current fast fading channel models in TR 38.811 V15.1.0 [13] [17]. The corresponding draft CR should be shared for review via the RAN1 reflector. Then, the CR should be directly submitted to RAN plenary as the SI was handheld by the plenary.
Proposal : RAN1 to carefully check the correctness of the channel models in TR 38.811 V15.1.0 and identify the necessary updates. The corresponding draft CR should be shared and discussed via the RAN1 reflector before submitting the final CR directly to RAN plenary.

3 Discussion on Link Level Simulation assumptions

Clarification on Link Level calibration ?
It is up to RAN1 to identify which are the NTN specific considerations making LLS calibration needed and to decide whether LLS calibration is needed.
Proposal : RAN1 should decide whether LLS calibration is needed :
Option 1 : LLS calibration is needed due to the following NTN specific considerations :
	TBC
	TBC
Option 2 : LLS calibration is not needed 
Considerations on power amplifier nonlinearity :
It has been proposed [11] (Fraunhofer) several times to introduce HPA non-linearity modeling in the LLS assumptions. Some models have already been proposed in [18] (ESA) and extended in [11] (Fraunhofer). 
On the other side, some companies have been reluctant to introduce such considerations since it seems to be beyond the scope of RAN1. In RAN1, it is usually assumed that the HPA is operated with sufficient back-off in such a way the HPA modeling is not needed. However, it was not clear whether this assumption is consistent with the satellite parameter sets provided in Table 6.1.1-1 and Table 6.1.2-2 of TR 38.821. Based on the offline discussions, it seems that the EIRP density values provided in these tables include already a back-off from 4 to 5 dB (classical back-off values used in satellite). However, this is still far from the 8 to 10 dB back-off values considered usually for cellular base station. Based on this knowledge, RAN1 should decide. 
In these conditions, the consistency between the SLS and LLS performance evaluations would be preserved.
Proposal : RAN1 should decide which option should be adopted concerning the HPA non-linearity modeling:
Option 1 : HPA non-linearity modeling is discarded for link level simulations since it can be assumed that the satellite HPA is operated with sufficient back-off. The EIRP density values provided in Table 6.1.1-1 and Table 6.1.2-2 of TR 38.821 are assumed consistent with this assumption.
Option 2 : HPA non-linearity modeling is discarded for link level simulations since it can be assumed that the satellite HPA is operated with sufficient back-off. However, the EIRP density values provided in Table 6.1.1-1 and Table 6.1.2-2 of TR 38.821 are not consistent with this assumption and should be revisited .
Option 3 : Link Level simulations neglecting HPA non-linearity under the assumption of sufficient back-off must model the resulting degradation due to signal power loss since the EIRP density values provided in Table 6.1.1-1 and Table 6.1.2-2 of TR 38.821 are given assuming the HPA is operated with only [5] dB of back-off .

Proposal : It is proposed to add the following notes in the last rows of Table 6.1.1-1 and Table 6.1.2-2 of TR 38.821 :
	Note 1: This value is equivalent to the antenna diameter to be used in Sec. 6.4.1 of TR 38.811.
Note 2: This beam size refers to the Nadir pointing of the satellite
Note 3 : All these satellite parameters must be applied per beam.
Note 4 : The EIRP density values must be considered identical for all frequency re-use factor options.
Note 5 : The EIRP density values are provided assuming the satellite HPA is operated with a back-off of [5] dB.




Considerations on phase noise modeling :
During the last meeting, all the LLS assumptions concerning phase noise modeling have been flagged as FFS. 
The phase noise model discussed here should be representative of the aggregate phase noise generated by the following contributors :
· The transmitter,
· The satellite payload for the transparent scenarios, 
· The receiver.
RAN1 shall decide whether S-Band phase noise modeling is optional or not.
Some companies [12] (Fraunhofer) [18] (ESA) have proposed to consider the phase noise profile available in DVB-S2X standard for Ka-Band. This model is already representative of the aggregation of the three contributors. S-band phase noise profile has also been proposed. The model is extracted from the DVB-RCS2 Guidelines. This profile is only representative of the satellite terminal contributions (which is usually quite preponderant w.r.t to the other contributors).
The phase noise models available in TR 38.803 have also been proposed for Ka-band [13] (Ericsson). However, these models are representative of only one contributor. As consequence, the aggregation procedure remains unclear.
Proposal : S-Band phase noise modeling is optional.
Proposal : RAN1 should adopt the phase noise profile provided in Table 6 of R1-1905216 [18] for S-band phase noise modeling.
Proposal : RAN1 should decide which options should be adopted as baseline for Ka-band phase noise modeling.
Option 1 : The phase noise profile provided in Table 7 of R1-1905216 [18].
Option 2 : The example phase noise models in TR 38.803. The aggregation procedure of the phase noise profiles is FFS.
Proposal : It is proposed to update the phase noise raw of Table 6.1.2-1, Table 6.1.2-2 and  Table 6.1.2-3 of TR 38.821 as follow :
	Phase noise model
	FFS
S-band phase noise modeling (optional) : phase noise profile provided in Table 6 of R1-1905216.
Ka-band phase noise modeling : TBC



Clarification on LLS parameters for DL synchronization
Concerning the frequency offset assumptions, the Note 1 does not apply for the satellite oscillator contribution. The final frequency offset should be computed as follow :

Where  denotes the UE crystal accuracy,  denotes the Doppler shift due to satellite movement,  denotes the Doppler shift due to UE movement,  denotes the central frequency used on the service link,  denotes the satellite oscillator accuracy and  denotes the frequency carrier used on the feeder link.
It is also proposed to clarify the metrics requirement for DL synchronization evaluation.
Proposal : It is proposed to update Table 6.1.2-1 of TR38.821 as follow :
Table 6.1.2-1 : LLS parameters for DL synchronization evaluation
	
	S-band
	Ka-band

	Carrier Frequency
	2 GHz
	20 GHz

	Channel Model
	For GEO (optional) :
Baseline TDL/CDL model in TR38.811, with delay/angular scaling factors equals to the mean delay/angular spread and mean K factor for suburban LOS elevation angle 10 deg
For LEO :
Baseline TDL/CDL model in TR38.811, with delay/angular scaling factors equals to the mean delay/angular spread and mean K factor for suburban LOS elevation angle [30] deg

	Subcarrier Spacing(s)
	15kHz, 30kHz
	 120kHz, 240kHz

	DL RS
	SSB

	Antenna Configuration at the TRP (satellite)
	1Tx
	1Tx

	Antenna Configuration at the UE
	(1, 1, 2) with omni-directional antenna element

	VSAT with 60 cm equivalent aperture diameter

(4, 8, 2) with directional antenna element (HPBW=65 °, directivity 8 dBi)


	UE speed
	3 km/h
	0 km/h, 1000 km/h

	UE elevation angle
	For GEO (optional) : 10°,
For LEO : 30°

	Frequency Offset
	· UE crystal accuracy: 10 ppm
· Satellite : oscillator accuracy values provided in Table 6.1.1-8
· Doppler shift in channel due to satellite movement : max. Doppler shift values provided in Table 6.1.1-8
· Doppler shift in channel due to UE movement :  max. value to be computed based on the UE speed and the elevation angle
Note 1 : The final frequency offset is should be computed as follow :the sum up of all the contributions 

 where :

 denotes the final frequency offset in Hz

 denotes the UE crystal accuracy in ppm

 denotes Doppler shift due to satellite movement in ppm

 denotes the Doppler shift due to UE movement in ppm

 denotes the central frequency used on the service link in Hz

 denotes the satellite oscillator accuracy in ppm

 denotes the central frequency used on the feeder link in Hz

 assumption for S-Band : 5 GHz

 assumption for Ka-band : 40 GHz




A uniform distribution in [ - max value, + max value] shall be assumed for , ,  and 
Note 2 : Doppler spectrum on Rayleigh fading taps based on Jake model should be considered in addition to Doppler shift (see section 6.9.2 in TR 38.811)
Note 3 : For a Rayleigh fading tap a minimum Doppler of 1 Hz should be considered.

	Frequency drift
	[Doppler rate values provided in Table 6.1.1-8]

	Phase noise model
	FFS
S-band phase noise modeling (optional) : phase noise profile provided in Table 6 of R1-1905216.
Ka-band phase noise modeling : TBC

	Metrics
	One-shot detection accuracy of cell ID;
CDF of timing and frequency residual offset at SNIR point corresponding to 90% likelihood for one-shot detection accuracy of cell ID..
Note 4: FAR requirement = 1%


Note: The SNR range to be evaluated should be based on the link budget analysis for each channel

Clarification on LLS parameters for PRACH performance evaluation
Frequency offset :
During the last meeting, the frequency offset assumptions have been flagged as FFS. RAN1 shall achieve some progress on the subject before the end of this meeting so PRACH performance evaluation can be performed for the next meeting.
It should be clarified whether the frequency offsets resulting from UE oscillator drift and the satellite oscillator drift should be fully taken into account for PRACH performance evaluation or whether they should be considered (at least partially) compensated.
It should be clarified which values should be considered for the frequency offsets resulting from Doppler shifts for PRACH performance evaluation. It has been proposed in [7] (Intel) to consider the double of the values proposed for DL synchronization evaluation in Table 6.1.1-8 for TR38.821.
Finally, the initial timing offset assumption is still flagged as FFS for PRACH performance evaluation. It should be clarified based on DL synchronization results.
Proposal : It should be clarified whether the frequency offsets resulting from UE oscillator drift and the satellite oscillator drift should be fully taken into account for PRACH performance evaluation or whether they should be considered (at least partially) compensated :
Option 1 : The frequency offsets resulting from UE oscillator drift and the satellite oscillator drift should be fully considered for PRACH performance evaluation.
Option 2 : The frequency offsets resulting from UE oscillator drift and the satellite oscillator drift should be considered partially compensated for PRACH performance evaluation.
Option 3 : The frequency offsets resulting from UE oscillator drift and the satellite oscillator drift should be considered perfectly compensated for PRACH performance evaluation.
Proposal : It should be clarified which values should be considered for the frequency offsets resulting from Doppler shifts for PRACH performance evaluation.
Option 1 : 
Doppler shift in channel due to satellite movement : max. Doppler shift values provided in Table 6.1.1-8
Doppler shift in channel due to UE movement : max. value to be computed based on the UE speed and the elevation angle
Option 2 :
Doppler shift in channel due to satellite movement : twice the max. Doppler shift values provided in Table 6.1.1-8
Doppler shift in channel due to UE movement : twice the max. value to be computed based on the UE speed and the elevation angle
Proposal : It is proposed to update the Table 6.1.2-2 for TR38.821 as follow :
Table 6.1.2-2 : LLS parameters for PRACH performance evaluation
	Configurations
	S-band
	Ka-band

	Carrier Frequency
	2 GHz
	30 GHz

	Channel Model
	For GEO (optional) :
Baseline TDL/CDL model in TR38.811, with delay/angular scaling factors equals to the mean delay/angular spread and mean K factor for suburban LOS elevation angle 10 deg
For LEO :
Baseline TDL/CDL model in TR38.811, with delay/angular scaling factors equals to the mean delay/angular spread and mean K factor for suburban LOS elevation angle [30] deg

	Antenna Configuration at the TRP (satellite)
	1 Rx
2 Rx optional
	1 Rx
2 Rx optional

	Antenna Configuration at the UE
	(1, 1, 2) with omni-directional antenna element

	VSAT with 60 cm equivalent aperture diameter

(4, 8, 2) with directional antenna element (HPBW=65 °, directivity 8 dBi)

	Frequency Offset
	FFS
· Doppler shift in channel due to satellite movement : TBC
· Doppler shift in channel due to UE movement : TBC
· Residual frequency offset after synchronization : TBC
Note 1 : The final frequency offset is should be computed as follow : 

 where :

 denotes the final frequency offset in Hz

 denotes the residual frequency offset after synchronization in ppm

 denotes the central frequency used on the service link in Hz




A uniform distribution in [ - max value, + max value] shall be assumed for , ,  and 
Note 2 : Doppler spectrum on Rayleigh fading taps based on Jake model should be considered in addition to Doppler shift (see section 6.9.2 in TR 38.811)
Note 3 : For a Rayleigh fading tap a minimum Doppler of 1 Hz should be considered.

	UE speed
	3 km/h
	0 km/h, 1000 km/h

	Initial timing Offset (Note 1)
	FFSTBC

	Phase noise model 
	FFS
S-band phase noise modeling (optional) : phase noise profile provided in Table 6 of R1-1905216.
Ka-band phase noise modeling : TBC

	PRACH design
	Each company should provide details on configuration (i.e. format, SCS, N_CS, …). New formats are not precluded.

	Metric
	PRACH detection rate, FAR

	Note 1: Ideal common delay compensation is assumed.



Clarification on LLS parameters for data transmission performance evaluation
The frequency offset and frequency tracking assumptions for data transmission performance evaluation should be completed before the end of the meeting.
Proposal : It is proposed to update the Table 6.1.2-3 for TR38.821 as follow :
Table 6.1.2-3 : LLS parameters for data transmission performance evaluation
	Parameters
	S-band
	Ka-band

	Carrier frequency
	2GHz 
	 DL 20GHz 

	Channel coding scheme
	NR channel coding

	Subcarrier spacing
	15kHz, 30kHz
	 60kHz, 120kHz

	Modulation order, Coding rate
	To be reported by the companies

	Channel estimation
	Realistic estimation

	Frequency offset 
	Residual Frequency error after DL synchronization: FFSTBC

	Frequency drift
	[Doppler rate values provided in Table 6.1.1-8]

	Frequency tracking
	FFSTBC

	UE speed
	3 km/h
	0 km/h, 1000 km/h

	Channel model
	For GEO (optional):
Baseline TDL/CDL model in TR38.811, with delay/angular scaling factors equals to the mean delay/angular spread and mean K factor for suburban LOS elevation angle 10 deg
For LEO:
Baseline TDL/CDL model in TR38.811, with delay/angular scaling factors equals to the mean delay/angular spread and mean K factor for suburban LOS elevation angle [30] deg

	TRP antenna configuration
	1Tx
	1Tx

	UE antenna configuration
	(1, 1, 2) with omni-directional antenna element

	VSAT with 60 cm equivalent aperture diameter

(4, 8, 2) with directional antenna element (HPBW=65 °, directivity 8 dBi)


	Phase noise Model
	FFS
S-band phase noise modeling (optional) : phase noise profile provided in Table 6 of R1-1905216.
Ka-band phase noise modeling : TBC

	Metrics
	BLER, Throughput


4 Discussion on Link budgets analysis
Clarification on the link budget analysis purpose
	Companies
	Comments / Proposals

	
	



RAN1 shall clarify the link budget analysis purpose. From our understanding, the initial intent was to evaluate the lowest CNIR values that can be experienced in NTN to help adjusting the CINR range that should be considered when running link level simulations. If it is still the case, the following clarification should be considered :
· The 1st or 10th percentile CIR values coming from calibration results should be considered.
· The worst case scintillation loss should be considered :
· Ionospheric loss : S_4 = 0.6 (strong regime)
· Tropopheric loss : values coming from Table 6.6.6.2.1-1 of TR38.811
· The EIRP density and G/T values provided in Table 6.1.1-1 and Table 6.1.1-2 should be down scaled of 3 dB to be representative of the case where the UE is located at the edges of the beam.
However, if the final intent of budget analysis is to provide mean achievable CINR values in NTN, the configuration parameters should be revisited (e.g. the elevation angles).
Considerations on uplink transmission bandwidths
It has been proposed [13] (Ericsson) to assume that handheld UE transmits with 180 kHz bandwidth in S band (i.e. 1 PRB with 15 kHz subcarrier spacing).
However, for PRACH transmission the handheld device shall transmit over 6 resource blocks.
Proposal : It is proposed to update the Table 6.1.3.2-1 of TR38.821 as follow :
Table 6.1.3.2-1 Parameter configuration for link budget analysis
	Parameters
	Notes

	Carrier frequency
	2GHz for DL and UL (S band), 20 GHz for DL and 30GHz for UL (Ka band)

	System bandwidth
	30MHz (S band), 400MHz (Ka band)


	Channel bandwidth
	DL :
system bandwidth/ frequency reuse factor

UL:
· UL in S band (handheld UE):
· 1,08 MHz for PRACH transmission
· 180 kHz otherwise
· Others: system bandwidth/ frequency reuse factor
Note: The UL bandwidth may be challenge.

	Satellite altitude
	600km, 1200km, 35786km

	Elevation angle
	30 (LEO), 10 (GEO)

	Atmospheric loss
	Equation (6.6-8) in TR 38.811

	Shadowing margin
	0 dB for VSAT as terminal and 3 dB for others

	Scintillation loss
	Section 6.6.6 in TR 38.811
· Ionospheric loss : S_4 = TBC
· Tropospheric loss : Table 6.6.6.2.1-1 of TR38.811

	Additional loss
	0 dB

	Clear sky conditions
	Yes

	Frequency reuse factor
	1, 2, 3

	[10th] percentileAverage CIR within a satellite beam
	Based on system-level calibration results

	Satellite antenna polarization
	Circular polarization

	Polarization reuse
	Enable if frequency reuse factor = 2 is considered.

	Terminal type
	· Ka band: VSAT, (M, N, P) = (4, 8, 2)
· S band: (M, N, P) = (1,1,2)

	Free space path loss
	Equation (6.6-2) in TR 38.811

	Terminal RF parameters
	Table 6.1.1-3

	Satellite RF parameters
	Set-1 in Table 6.1.1-1 and Set-2 in Table 6.1.1-2
Note 1 : The EIRP density and G/T values must be downscaled of 3 dB

	Polarization loss
	· 3dB per linear polarization receive antenna
· 0dB for circular polarization antenna receiver

	Outcome
	CNIR



Proposal : It is proposed to update section 6.1.3.1 of TR38.821 as follow :
======================== Start of TP for TR 38.821 =============================
============================== Text Omitted ================================
[bookmark: _Toc9617081]6.1.3.1		Link Budget Calculation
Carrier-to-noise-and-interference ratio (CNIR) of transmission link between satellite and UE can be derived by carrier-to-noise ratio (CNR) and carrier-to-interference ratio (CIR) as follows
	
	
	(6.1.3.1-1)


The formula for CNR calculation is
	
	
	(6.1.3.1-2)


where EIRP is effective isotropic radiated power (EIRP),  is antenna-gain-to-noise-temperature,  is Boltzmann constant and equals to -228.6 dBW/K/Hz,   is free space path loss,  is atmospheric path loss due to gases and rain fades,  is shadowing margin,  is scintillation loss,  is additional loss, for example degradation due to feeder links in case of non-regenerative systems, and  is channel bandwidth.
============================== Text Omitted ================================
========================= End of TP for TR 38.821 =============================
Considerations on CIR values:
The CIR values that shall be used for the link budget analysis should be extracted from the calibration results. However, the target elevation angles considered for the link budget analysis and the calibration evaluation are not aligned.
Proposal : RAN1 shall decide which options should be adopted to obtain the CIR values to be used for link budget analysis.
Option 1 : Use the CIR values extracted from the calibration results since the CIR values can be considered unchanged by the elevation angle assumptions.
Option 2 : Compute additional calibration results with the elevation angle assumptions considered for link budget analysis.
If option 2 is adopted, the procedure to carry out calibration for GEO scenarios with a 10 degree elevation angle should be clarified since in these conditions a fair amount of the 61 beams will be pointed directly to outer space.
Traditionally, for calibration, the results obtained for DL are sufficient to align the results. However, since UL CIR values are needed for the link budget analysis, the calibration should be extended to UL transmissions. To do so, the channel bandwidth assumptions provided in Table 6.1.3.2-1 should be used.
Proposal : The calibration should be extended to UL transmissions so the CIR results can be used for link budget analysis. The channel bandwidth assumptions provided in Table 6.1.3.2-1 should be used.
Link budget results
Proposal : The following table should be integrated in TR38.821 to capture the link budget results.
Table 6.1.3.3-1 Link budget results
	Study case
	Case 1
	Case 2
	Case …
	Case N

	Transmission mode
	DL
	UL
	DL
	UL
	DL
	UL
	DL
	UL

	TX: EIRP/spot/BW [dBm]
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	RX: G/T [dB/T]
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	Bandwidth [Hz]
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	Free space path loss [dB]
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	Atmospheric loss [dB]
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	Shadow fading margin [dB]
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	Scintillation Loss [dB]
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	Polarization loss [dB]
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	Additional losses [dB]
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	CNR [dB]
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	CIR [dB]
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	CINR [dB]
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS



Proposal : It is proposed to capture the link budget results in the attached excel file.



Conclusion

The proposal addressed during offline discussions will be reported below :
Offline Proposal : Adopt the list of calibration study cases captured in Table Y.1. This table should be captured in the TR 38.821. Only 1st priority cases will be considered for calibration phase 1. 
Table Y.1 : List of calibration study cases
	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

	2
	GEO
	Set 1
	45 deg
	VSAT
	Ka-band
	Option 2

	3*
	GEO
	Set 1
	45 deg
	VSAT
	Ka-band
	Option 3

	4*
	GEO
	Set 1
	45 deg
	Handheld
	S-band
	Option 1

	5*
	GEO
	Set 1
	45 deg
	Handheld
	S-band
	Option 2

	6
	LEO-600
	Set 1
	90 deg
	VSAT
	Ka-band
	Option 1

	7
	LEO-600
	Set 1
	90 deg
	VSAT
	Ka-band
	Option 2

	8*
	LEO-600
	Set 1
	90 deg
	VSAT
	Ka-band
	Option 3

	9
	LEO-600
	Set 1
	90 deg
	Handheld
	S-band
	Option 1

	10
	LEO-600
	Set 1
	90 deg
	Handheld
	S-band
	Option 2

	11*
	LEO-1200
	Set 1
	90 deg
	VSAT
	Ka-band
	Option 1

	12*
	LEO-1200
	Set 1
	90 deg
	VSAT
	Ka-band
	Option 2

	13*
	LEO-1200
	Set 1
	90 deg
	VSAT
	Ka-band
	Option 3

	14
	LEO-1200
	Set 1
	90 deg
	Handheld
	S-band
	Option 1

	15*
	LEO-1200
	Set 1
	90 deg
	Handheld
	S-band
	Option 2

	16**
	GEO
	Set 2
	45 deg
	VSAT
	Ka-band
	Option 1

	17**
	GEO
	Set 2
	45 deg
	VSAT
	Ka-band
	Option 2

	18**
	GEO
	Set 2
	45 deg
	VSAT
	Ka-band
	Option 3

	19**
	GEO
	Set 2
	45 deg
	Handheld
	S-band
	Option 1

	20**
	GEO
	Set 2
	45 deg
	Handheld
	S-band
	Option 2

	21**
	LEO-600
	Set 2
	90 deg
	VSAT
	Ka-band
	Option 1

	22**
	LEO-600
	Set 2
	90 deg
	VSAT
	Ka-band
	Option 2

	23**
	LEO-600
	Set 2
	90 deg
	VSAT
	Ka-band
	Option 3

	24**
	LEO-600
	Set 2
	90 deg
	Handheld
	S-band
	Option 1

	25**
	LEO-600
	Set 2
	90 deg
	Handheld
	S-band
	Option 2

	26**
	LEO-1200
	Set 2
	90 deg
	VSAT
	Ka-band
	Option 1

	27**
	LEO-1200
	Set 2
	90 deg
	VSAT
	Ka-band
	Option 2

	28**
	LEO-1200
	Set 2
	90 deg
	VSAT
	Ka-band
	Option 3

	29**
	LEO-1200
	Set 2
	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 



Offline Proposal : It is proposed to add the following notes at the end of Table 6.1.1-1 and Table 6.1.1-2
	Note 1: This value is equivalent to the antenna diameter to be used in Sec. 6.4.1 of TR 38.811.
Note 2: This beam size refers to the Nadir pointing of the satellite
Note 3 : All these satellite parameters must be applied per beam.
Note 4 : The EIRP density values must be considered identical for all frequency re-use factor options.



Offline Proposal: For beam layout definition, among the several parameters presented in section 6.1.1 of TR 38.821, only the 3dB beam width parameters should be used. The beam diameter and beam spacing values can be computed directly from the 3 dB beam width assumptions and should be considered as informative. The informative values captured in the TR should be updated accordingly.

Offline Proposal : It is proposed to update the Table 6.1.1-3 of TR38.821 adding a note as below

Table 6.1.1-3 : UE characteristics for system level simulations
	Characteristics
	VSAT
	Handheld
	Other (Note 1)

	Frequency band
	Ka band(i.e. 30 GHz UL and 20 GHz DL)
	S band (i.e. 2 GHz)
	Ka band(i.e. 30 GHz UL and 20 GHz DL)

	Antenna type and configuration
	Directional
Section 6.4.1 of TR 38.811 with 60 cm equivalent aperture diameter
	(1, 1, 2) with omni-directional antenna element

	Directional
(M,N,P,Mg,Ng) = (TBC4,8TBC,2,1,1); (dV,dH) = (TBC0.5, TBC0.5)λ with directional antenna element (HPBW=65 deg)

	Polarisation
	circular
	Linear : +/-45°X-pol
	Linear : +/-45°X-pol

	Rx Antenna gain 
	39.7 dBi 
	0 dBi per element
	TBC8dBi per element

	Antenna temperature
	150 K
	290 K
	TBC290 K

	Noise figure
	1.2 dB
	7 dB
	TBC9 dB

	Tx transmit power
	2 W (33 dBm)
	200 mW (23 dBm)
	[TBC20 W (TBC43 dBm)]

	Tx antenna gain
	43.2 dBi
	0 dBi per element
	TBC8 dBi per element

	Note 1: Moving platforms (e.g., aircrafts, vessels), building mounted devices. These values are provided for information.
Note 2: VSAT terminal characteristics could be implemented with phased array antenna



Offline Proposal : It is proposed to update the Table 6.1.1-5 of TR 38.821 V0.7.0 as follow.
Table 6.1.1-5 : System Level Simulation assumptions for calibration
	Configuration scenario
	A, C2 and D2

	Frequency band
	S-band (i.e. 2 GHz)  / Ka- Band (i.e. 20 GHz DL, 30 GHz UL)

	Maximum Bandwidth per beam (DL + UL)
	S-band : DL 30 MHz and UL 30 MHz
Ka-band : DL 400 MHz and UL 400 MHz
The bandwidth per beam must be adapted based on the frequency factor and the polarization re-use option considered.

	Satellite characteristics (G/T, EIRP density, antenna diameter)
	See Table 6.1.1-1 and Table 6.1.1-2 
Note : Same satellite characteristics should be considered for both single and multi-satellite simulations

	Satellite antenna pattern
	TR 38.811 section 6.4.1 Bessel function

	Satellite polarization configuration
	Circular

	Beam layout definition
	For singles satellite simulation : See Table 6.1.1-4
For multi satellites simulation : FFS

	Frequency re-use factor
	Option 1 : 1
[image: ]
Option 2 : 3
[image: ]
Option 3 : 2 if polarization re-use is enabled
[image: ]

	Polarization re-use
	Option 1 : Disable
Option 2 : Enable
Note : Polarization re-use should apply only if circular polarization for terminal antenna is considered 

	Channel model
	Large scale model of TR 38.811 V15.1.0 (Note 2)

	Deployment scenarios
	Base-line : Rural
Additional deployment scenario results can be provided

	Propagation conditions
	Base-line : 
· Clear Sky
· Line Of Sight

	UEs outdoor/indoor distribution
	100% outdoor distribution for UEs

	UEs coverage distribution
	Base-line for UL calibration : at least X=10 UEs per beam with uniform distribution in all the cell area associated to each beam.s
The cell area associated to a given beam is defined as the Voronoi cell associated with the corresponding beam centers.

	UE configuration
	S-band :
· Handheld (optional for scenario A)

Ka-band :
· VSAT
· Others  (optional for scenario A)

See Table 6.1.1-3

	UE orientation
	VSAT and Others: Ideal Tracking serving beam;
Handheld: Random

	Handover Margin
	0 dB

	UE attachment
	RSRP

	Metrics for calibration
	Base-line : Coupling loss, Geometry
Note : Coupling loss is defined as the signal loss from the antenna port to the antenna port

	Note 1 : Typical impairment values (additional frequency error, SNR loss) due to the feeder link except for delay can be considered to be negligible. When available, specific values can be considered in the evaluation and should be reported.
Note 2 : For the calibration purpose, 
· The ionospheric scintillation loss shall be considered equal to zero (i.e., the UEs are located between 20 and 60 degrees of latitude).
· The atmospheric absorptions loss shall be considered.



Offline Proposal: Keep the maximal differential delay supported in this SI.
A TDoc should be prepared for next meeting clarifying assumptions (differential delay, beam diameter, ..) and propose update of beam diameter value accordingly in relevant tables of TR 38.821. The maximal differential delay may be revisited.
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APPENDIX

List of scenarios :
	Companies
	Comments / Proposals

	Huawei [2]
	Proposal 4: Adopt simulation configurations in Table 2.3 as the start point for single satellite SLS.

	ZTE [15]
	In order to evaluate different satellite configuration for commercial usage, two sets of beam configuration are agreed in last meeting.



Satellite parameters definition ambiguity
	Companies
	Comments / Proposals

	Ericsson [13]
	Proposal 4	RAN1 to discuss and agree on the numbers of transmit and receive beams simultaneously generated per satellite.
Proposal 5	RAN1 to clarify whether the two sets of satellite parameters are applied per satellite or per beam.
Proposal 6	For a given number of transmit/receive beams per satellite, RAN1 to discuss how to apply the satellite parameters to each beam (if they are per-satellite parameters).

	Huawei [2]
	Observation 9: It is unclear whether the value of satellite EIRP density changes or not when different FRF is used.
Proposal 5: Adopt the same total beam power method when different FRF is used



Satellite beam diameter
	Companies
	Comments / Proposals

	Nokia [4]
	Proposal 3: Update the satellite beam diameter at Nadir point (km) of Table 6.1.1-1 and Table 6.1.1-2 in TR 38.821.
Observation 1: If using same θ_3dB for satellite beam width configuration, then the satellite-edge beam diameter is more than three times of its beam diameter at Nadir point, and moreover is larger than the maximal beam diameter given in Table 4.6-1 of TR 38.811.
Proposal 4: The satellite-edge beam diameter in NTN should be controlled within the reasonable range to provide a stable communication service.
Proposal 12: The maximal beam diameter at the satellite edge should be captured into TR 38.821 and used for the derivation of maximal differential delay supported in this SI.



UE characteristics :
	Companies
	Comments / Proposals

	Panasonic [9]
	Proposal 1: Reconsider the transmitter and receiver model for terminal type “other” because G/T and EIRP are too low compared to a commercial antenna system.

	CATT [6]
	Proposal 2: Revisit the parameter setting for phase-array based UE.



Simulation are and UE distributions
	Companies
	Comments / Proposals

	Ericsson [13]
	Proposal 10	The simulation area of each beam is the Voronoi cell associated with the corresponding beam center.
Proposal 11	In NTN system level simulation, a total of X*N UEs are uniformly distributed in the simulation area, where X is the average number of UEs per beam and N is the number of beams.

	Thales [3]
	Proposal 3	The UE dropping procedure inside beam should consist in randomly draw the UE location such that the UE’s long-lat coordinates are included inside the beam HPBW footprint.

	ZTE [15]
	Proposal 2: Uniform UE distribution on earth surface should be considered in simulation.



Scintillation loss :
	Companies
	Comments / Proposals

	ESA [14]
	Proposal 3: For the calibration purpose, the ionospheric scintillations shall be considered equal to zero (i.e., the UEs are located between 20 and 60 degrees of latitude).

	Huawei [2]
	Note that S_4 = 0.7 is used in all simulation configurations.

	Thales [3]
	Proposal 7	The ionospheric scintillation loss should be discarded for calibration.

	Panasonic [9]
	No scintillation loss is assumed

	Nomor [10]
	Ionospheric scintillation loss : Neglected (assume UE latitude between ±20° and ±60°)

	Sony [8]
	The effect of ionospheric scintillation is PLS = 0 because the middle latitudes (between ±20° and ±60°) is supposed in this contribution.

	MediaTek [1]
	Ionospheric scintillation: Weak, S4 = 0.3

	Nokia [4]
	The parameter S4 in scintillation pathloss is set to 0.2.



Wrap-around :
	Companies
	Comments / Proposals

	Ericsson [13]
	Observation 2	Different wrap-around methods will give quite different statistics in terms of geometry [5], making it difficult (if not impossible) to calibrate system level simulators among companies and compare results from different sources.
Proposal 8	RAN1 to assume an NTN system simulation setup without wrap-around: simulate 61 beams and collect statistics from the inner 19 beams.

	ESA [14]
	Proposal 1: The wrap-around methodology shall be agreed to reduce the discrepancy among all calibration results.
Proposal 2: It is recommended to generate 61 beams to ensure that all grid-points in the 19 beams have the same number of interferers (e.g., no border effects).

	Huawei [2]
	Proposal 1: For wrap around 4-tier beams (i.e., 108 beams) are added outside the initial 19-beam layout in the UV plane for single satellite case.
Observation 7: The proposed NTN-specific wrap around method can guarantee 2-tier interferences for different FRF. 
Proposal 2: The numbering scheme in NTN-specific wrap around method needs further study.

	Thales [3]
	Proposal 4	RAN WG1 should agree on a simple wrap-around methodology to reduce the disparity between calibration results. The approach described below can considered as a starting point if considered sufficiently explicit :
The calibration is performed inside the 19 beams composing the 19-beam layout. When computing geometry metrics, only the 19 beams should be considered. Note that this approach leads to an underestimation of the interference level inside the outer beams.

	ZTE [15]
	Proposal 1: Wrapping around method with following details can be considered:
•	Additional 2-tier beams for wrapping around 
•	All beams except for the serving as interfere
•	UE within inner-19 beams are considered for statistic

	Panasonic [9]
	19-beam layout (i.e. 2 tiers) are used to obtain the geometry distribution. For each observed beam, interference from beams within 2 tiers (i.e. 18 beams) are assumed. (In total 61 beams including interfering beams are deployed in the simulation)

	Nomor [10]
	Wrap around method: Geographical distance based wrapping

	Sony [8]
	We use the geological wrap around method for the simulation in this contribution. In the geological wrap around method, minimum distance between UEs and all beam centre candidates is calculated based on 2D distance on UV plane as shown in Fig.1.

	Nokia [4]
	Proposal 1: The central beam in wrap-around is the beam where the considered UE is geographically located, and the interference statistic of this UE is based on its central beam and 18 beams surrounding this central beam.
Based on the calibration results, it is better to use more beams for interference statistic due to stronger inter-beam interference in NTN. If considering 2-tier outer beams of inner 19 beams for interference statistics, then only one beam has uniformly surrounded 60 beams for interference statistics. Therefore, we would propose to consider 4-tier outer beams of central beam for interference statistics, i.e. (i.e. 60 beams surrounding the central beam and allocated on 4 distinct “tiers”).



Clarifications on beam layout parameters
	Companies
	Comments / Proposals

	Thales [3]
	Proposal 1	An additional set of ABS values should be captured in Table 6.1.1-6 of [2] corresponding to Set 2 satellite parameters.

	Nokia [4]
	Proposal 2: Add ABS values of Set-2 satellite parameters for GEO and LEO, and update ABS value of Set-1 satellite parameters for LEO, in Table 6.1.1-6 of TR 38.821.


Multi-satellite simulations :
	Companies
	Comments / Proposals

	Huawei [2]
	Proposal 7: To simplify the constellation design, the constellations should be walker star constellation and the inclination should be set to 87.5 degree.
Proposal 8: Reference constellation defined in Table 3.2 can be considered for Set-1 satellite parameters in multiple-satellite SLS.
Proposal 9: Reference constellation defined in Table 3.3 can be considered for Set-2 satellite parameters in multiple-satellite SLS. 
Proposal 10: A subset of satellites (e.g., 3 or 7 satellites) in the reference constellations are sufficient for multiple-satellite system level simulation.
Proposal 11: For multi-satellite case calibration, the target satellite should be located at (earth radius+satellite orbit, 0, 0) in ECEF coordinate.
Proposal 12: For a target satellite, the beam layout generation method should be the same to single satellite case. The beam layout of other satellites can be replicated and rotated from the target satellite.
Proposal 13: New beam layout generation mechanism should be studied to solve the beam overlapping problem, such as turning off some beams or changing the HPBW of edge beams.
Proposal 14: FRF=1 for intra-satellite beams and FRF=3 or 2 for inter-satellite beams should not be considered for multi-satellite cases.
Proposal 15: FRF configuration should be the same for each satellite in multi-satellite simulation, e.g., 1, 3 and 2 (polarization re-use is enabled).
Proposal 16: Parameters listed in Table A.1 and Table A.2 should be used for simulation platform calibration.

	Intel [7]
	Observation 1: Interference from different satellites is suppressed by directive UE antenna in Ka Band
Proposal 1: De- prioritize multi-satellite simulations in Ka-band
Proposal 2: Parameters of multi-satellite deployment used for multi-satellite simulations should be provided by the companies together with their simulation results

	Nokia
	As agreed in RAN1#97 meeting, both multi-satellite and single satellite simulations should be considered for calibration and performance evaluation. However, the satellite parameters and beam deployment agreed in RAN1#97 meeting are mainly for single-satellite evaluation, and so that no calibration result for multi-satellite evaluation are submitted to RAN1#98 meeting and consequently less contributions for mutli-satellite evlauation. Therefore, we would like to propose to discuss the simulation assumptions for multi-satellite evaluation.



NTN channel model :
	Companies
	Comments / Proposals

	Ericsson [13]
	Observation 3	The NTN fast fading channel models in TR 38.811 V15.1.0 may lead to non-positive definite correlation matrices for large scale parameters.
Proposal 9	RAN1 to carefully check the correctness of the channel models in TR 38.811 V15.1.0 before adopting them in Rel-16 NTN evaluations.

	Nomor [17]
	The cross-correlation parameter values of Table 6.7.2-4a, Table 6.7.2-4b, Table 6.7.2-8a, Table 6.7.2-8b are set to zero.



Link level calibration:
	Companies
	Comments / Proposals

	Fraunhofer [12]
	Proposal 1: RAN1 shall decide whether LLS calibration is needed or not.
Proposal 2: RAN1 shall use the LLS assumptions for calibration given in Table X.13.
Proposal 3: RAN1 shall decide whether specific calibration for DL synchronization performance and PRACH performance are needed.

	
	



Power amplifier nonlinearity:
	Companies
	Comments / Proposals

	Fraunhofer [11]
	Proposal 1: Link-level simulations considering satellite HPA non-linearity should model the ICI between multiple allocations in the same downlink beam, even under AWGN channel or ideal channel knowledge assumptions.
Proposal 2: Input value range of the HPA AM/AM and AM/PM characteristics specified for NR NTN downlink simulations shall cover the high dynamic range of the OFDM waveforms: recommended range is from -30 dB to 10 dB.
Proposal 3: Option for relaxing the EVM requirements for NR NTN scenarios in order to optimize BLER and throughput performance should be FFS.
Proposal 4: Appropriate HPA non-linearity modeling should be included in the link- and system-level simulation assumptions for NR NTN downlink.
Proposal 5: Simulations neglecting HPA non-linearity for NR NTN downlink under the assumption of sufficient back-off must model the resulting degradation in BLER and throughput due to signal power loss.



Phase noise :
	Companies
	Comments / Proposals

	Ericsson [13]
	Observation 1	PN model heavily depends on the assumptions on the VCO and PLL performance and limitations for mm-wave frequencies. The assumptions can be quite different for different technologies.
Proposal 3	The example phase noise models in TR 38.803 are used as baseline models for NTN studies of the Ka band. In the S-band PN modeling is optional.



LLS parameters for DL synchronization
	Companies
	Comments / Proposals

	Samsung [5]
	The UE crystal accuracy is one of the elements contributing to the frequency offset in initial cell search, and its value should be random from a detector perspective. It should be clarified that the value should be obeying a uniform distribution with maximum value as specified in current TR, such that there is no confusion on its randomness, and also no confusion on its generation in the evaluation.
Moreover, the cell ID detection performance from joint PSS and SSS detection should also be reported, in addition to the metric of CDF of timing and frequency residual offset as in current TR. Actually, the cell ID detection performance is the key metric of concern in NR Rel-15.



LLS parameters for PRACH performance evaluation
	Companies
	Comments / Proposals

	Intel [7]
	Observation 2: The maximum frequency shift for UL transmission is equal to double Doppler shift
Proposal 3: The following table captures values of maximum frequency shift for UL transmission considered for link level simulations
	Max frequency shift for UL transmission (Note 1)
	Scenario A : 0.30 ppm
Scenario C2/D2 :
· 1200 km: 40 ppm
· 600 km: 45 ppm

	Max frequency shift for UL transmission if pre/post compensation mechanism is assumed at satellite payload side
	Scenario A : n/a
Scenario C2/D2 :
· Satellite alt. = 1200 km : 
· beam diameter = 90 km (Set 1 - S-band) : 1.81 ppm
· beam diameter = 40 km (Set 1 - Ka-band): 0.81 ppm
· beam diameter = 190 km (Set 2 - S-band) : 3.82 ppm
· beam diameter = 90 km (Set 2 - Ka-band) : 1.81 ppm
· Satellite alt. = 600 km : 
· beam diameter = 50 km (Set 1 - S-band) : 2.10 ppm
· beam diameter = 20 km (Set 1 - Ka-band) : 0.84 ppm
· beam diameter = 90 km (Set 2 - S-band) : 3.77 ppm
· beam diameter = 50 km (Set 2 - Ka-band) : 2.10 ppm

	Note 1 : Min. Elevation angle for both sat- user equipment is equal to 10 degree.






Uplink transmission bandwidths:
	Companies
	Comments / Proposals

	Ericsson [13]
	Proposal 7	For link budget calculation in NTN uplink, it is assumed that handheld UE transmits with 180 kHz bandwidth in S band and VSAT transmits with 400 MHz bandwidth in Ka band.



CIR values :
	Companies
	Comments / Proposals

	Ericsson [13]
	Observation 10	In an NTN system with 1 frequency reuse and high load, the operating DL CINR can be limited by interference.
Proposal 13	RAN1 to continue link budget analysis by evaluating CIR from system-level simulation to calculate CINR.

	ZTE [15]
	Proposal 4: At least for link budget in GEO, multiple satellite can be considered to obtain the CIR.
Proposal 5: 10 UE per beams can be considered to evaluate the CIR for UL channel.
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