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1 Introduction

During last RAN plenary, a new version of TR38.821 [1] has been approved.
This document aims to enrich the current texts of Section 6.1 and correct the remaining issues with the satellite parameters.


2 Text proposals for Section 6.1 of TR38.821
Satellite antenna apertures values
The satellite antenna aperture and RX max gain values provided for UL in Ka-band i.e. @30GHz should be revisited. Traditionally, a perfect match between the RX and TX antenna patterns should be assumed to simplify the satellite system deployment. Therefore, it is proposed to reduce the satellite RX antenna aperture of a factor 2/3 w.r.t to the TX antenna aperture. This way the pattern mismatch is resolved and the RX max gain equals the TX max gain.
Proposal : It is proposed to update Tables 6.1.1-1 and Tables 6.1.162 of TR38.821 as follows :
Table 6.1.1-1: Set-1 satellite parameters for system level simulator calibration
	============================== Rows Omitted ================================

	Payload characteristics for UL transmissions

	Equivalent satellite antenna aperture (Note1)
	Ka-band (i.e. 30 GHz for UL)
	3.33 5 m
	0.33 0.5 m
	0.33 0.5 m

	G/T
	
	28 dB K-1
	13 dB K-1
	13 dB K-1

	Satellite RX max Gain
	
	58.5 dBi62 dBi
	38.5 dBi42 dBi
	38.5 dBi42 dBi

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



Table 6.1.1-2: Set-2 satellite parameters for system level simulator calibration
	============================== Rows Omitted ================================

	Payload characteristics for UL transmissions

	Equivalent satellite antenna aperture (Note1)
	Ka-band (i.e. 30 GHz for UL)
	1.33 2 m
	0.13 0.2 m
	0.13 0.2 m

	G/T
	
	20 dB K-1
	5 dB K-1
	5 dB K-1

	Satellite Rx max Gain
	
	50.5 dBi54 dBi
	30.5 dBi34 dBi
	30.5 dBi34 dBi

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


Wrap around mechanism
A wrap around mechanism has been adopted as baseline for system level calibration. The following text proposal aims to explain and illustrate this mechanism.
Proposal : It is proposed to update Section 6.1.3.1 of TR38.821 as follows :
======================== Start of TP for TR 38.821 =============================
[bookmark: _Toc19214735]6.1.1	System level simulations
============================== Text Omitted ================================
A wrap around mechanism isshould be considered as a baseline for single satellite simulation for intra-satellite interference modelling based on additional bore-sight beam directions which should be computed based on the methodology captured in Table 6.1.1-4.
In particular, tThe following wrap-around mechanism should be adopted for calibration:
· For FRF = 1, two additional tiers of beams are considered in the simulation surrounding the 19-beam layout (cf. Figure X-1).
· For FRF > 1, four additional tiers of beams are considered in the simulation surrounding the 19-beam layout (cf. Figure X-1).
· Considering a UE attached to a beam, in the DL all remaining beams are treated as interference as long as these beams are sharing the same frequency band/polarization (cf. Figure X-2).
· For the evaluation, only the UEs placed in the inner-19 beams are considered.

Traditionally, the wrap around mechanism used in cellular context creates a mirroring effect of the surrounding cells/beams so that the computational load of the simulations can be reduced. However, these types of schemes are not applicable in NTN context except in the specific case of central beam at nadir (90° elevation). Therefore, for the evaluation, all the additional surrounding beams should be simulated independently.



Figure X-1 : Illustrations of the additional tiers of beams to be wrapped around based on the FRF configurations


Figure X-2 : Definition of the interfering beams to be considered 

============================== Text Omitted ================================
========================= End of TP for TR 38.821 =============================
Voronoï cell definition
During last meeting, the following agreement has been captured in Table 6.1.1-5 :
Agreement : For uplink, the cell area associated to a given beam is defined as the Voronoi cell associated with the corresponding beam centers.
The following text proposal aims to explain the concept of Voronoi cell.
Proposal : It is proposed to update Table 6.1.1-5 of TR38.821 as follows :
	============================== Rows Omitted ================================

	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.
For uplink, the cell area associated to a given beam is defined as the Voronoi cell associated with the corresponding beam centers.(Note 3)

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

	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.
Note 3 : Let be  a group of elements defined by  where  denotes the center of the beam . The Voronoi cell associated to the beam  noted  consists of every point whose geodetic distance to  is less than or equal to its distance to any other element of .  shall include the centers of all the beams defined in the beam layout plus the centers of an additional outer ring of beams (these additional beams are not part of the simulation).


LLS parameters for PRACH performance evaluation
In the current version of TR38.821 (v0.8.0), there are two sections where LLS parameters are defined for PRACH performance evaluation :
· Section 6.1.2 – Table 6.1.2-2
· Section 6.3 – Table 6.3.1-1
 
In both tables, we can find assumptions about metrics, channel model, frequency offsets. It has been reported that this formatting can lead to misalignment in the simulation assumptions. Therefore, it proposed propose re-arrange the content of the tables and to put them in the same section .
Proposal : It is proposed to update Sections 6.1.2 and 6.3 of TR38.821 as follows :

======================== Start of TP for TR 38.821 =============================
[bookmark: _Toc20076308]6.1.2	Link level simulations
============================== Text Omitted ================================
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-D model in [2], with delay/angular scaling factors equals to the mean delay/angular spread and mean K factor for suburban at corresponding elevation angle for each case LOS elevation angle 10 deg
For LEO :
Baseline TDL/CDL model in [2], 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
	Omni-directional antenna with single antenna element (1, 1, 2) with omni-directional antenna element

	VSAT with 60 cm equivalent aperture diameter

	Frequency Offset
	· 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 
· Residual frequency offset after synchronization: [0.1] ppm
Note 1 : In case the network performs both pre and post common Doppler shift compensation, the final frequency offset is computed as follow : 
[image: cid:image004.png@01D56199.E43DBEC0] where :

 denotes the final frequency offset in Hz

 denotes the residual frequency offset after synchronization in ppm

 denotes the residual Doppler shift due to satellite movement in ppm after common Doppler compensation

 denotes the Doppler shift due to UE movement in ppm

 denotes the central frequency used on the service Up Link in Hz

A uniform distribution in [ - FO max value, + FO max value] shall be assumed
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 [2])
Note 3 : For a Rayleigh fading tap a minimum Doppler of 1 Hz should be considered.

	UE speed
	3 km/h
	0 km/h, 1200000 km/h

	Timing Offset
	A uniform distribution in [0 max differential delay] shall be assumed.
Note 1: Ideal common delay compensation is assumed.
Note 2 : The maximal differential delay values that should be supported for NTN are provided in Table 4.2-2. The max differential delays expected for specific cases can be computed based on the half power beam width and the target elevation angle.

	Phase noise model 
	S-band phase noise modelling (optional) 
Ka-band phase noise modelling : phase noise profile according to in TR38.803 section 6.1.9.5.

	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 (Based on the preamble pool size is not less than 64), CDF of estimation error for frequency/timing,

	Receiver
	Companies are encouraged to report the receiver for PRACH detection.

	Note 1: Ideal common delay compensation is assumed.
Note 2: The EIRP density values are provided assuming the satellite HPA is operated with a back-off of [5] dB.



Companies are encouraged to provide the evaluations based on agreed assumptions for the following cases to justify their proposed PRACH design: 
Table 6.2.2-3 PRACH study cases
	
	Elevation angle
	Differential delay

	UL Frequency offset (Both S- and Ka-band)
(with compensation of common Doppler)
	Beam Set at satellite

	Case 1
	90 degree for LEO
	Small
	Large
	Set-2

	Case 2
	45 degree for LEO
	Medium
	Medium
	Set-2

	Case 3
	10 degree for GEO and 30 degree for LEO
	Large
	Small
	Set-2

	Case 4
	With both open loop timing and frequency compensation
	Small
	Small
	Set-2

	Note 1: As the baseline, the number of UEs that simultaneously access the network in a single random access occasion (RO) is 2.
The two UEs may have different timing offsets/Doppler, which are randomly picked within the [0 Max_differential_delay]/[-max_UL_frequency_offset  max_UL_frequency_offset] per case;
Note 2: Fixed power offset between UEs is 3dB. 
Note 3: The SINR of the stronger UE for simulation is based on the SNR from link budget (with bandwidth for UL = 1MHz for VSAT in Ka, and Handheld for S) with additional offset (e.g., [-6 - log10(Bandwidth [MHz])] dB) per case.


============================== Text Omitted ================================
[bookmark: _Toc8314377][bookmark: _Toc20076314]6.3		Uplink timing advance/RACH procedure
============================== Text Omitted ================================
Companies are encouraged to provide the evaluations based on agreed assumptions for the following cases to justify their proposed PRACH design: 
Table 6.3.1-1 PRACH study cases
	
	Elevation angle
	Differential delay

	UL Frequency offset (Both S- and Ka-band)
(with compensation of common Doppler)
	Beam Set at satellite

	Case 1
	90 degree for LEO
	Small
	Large
	Set-2

	Case 2
	45 degree for LEO
	Medium
	Medium
	Set-2

	Case 3
	10 degree for GEO and 30 degree for LEO
	Large
	Small
	Set-2

	Case 4
	With both open loop timing and frequency compensation
	Small
	Small
	Set-2

	Note 1: For channel model, NTN TDL-D is considered. Delay scaling factors equals to the mean delay spread and mean K factor for suburban LOS at corresponding elevation angle for each case. Omni-directional antenna with single antenna element is considered for UL transmission.
Note 2: Companies are encouraged to report the receiver for PRACH detection.
Note 3: As the baseline, the number of UEs that simultaneously access the network in a single random access occasion (RO) is 2.
The two UEs may have different timing offsets/Doppler, which are randomly picked within the [0 Max_differential_delay]/[-max_UL_frequency_offset  max_UL_frequency_offset] per case;
Note 4: Fixed power offset between UEs is 3dB.
Note 5: Metrics including CDF of estimation error for frequency/timing, FAR (Based on the preamble pool size is not less than 64), MDR, are considered.
Note 6: The SINR of the stronger UE for simulation is based on the SNR from link budget (with bandwidth for UL = 1MHz for VSAT in Ka, and Handheld for S) with additional offset (e.g., [-6 - log10(Bandwidth [MHz])] dB) per case.


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

The proposal addressed during offline discussions are reported below :
Proposal : It is proposed to update Tables 6.1.1-1 and Tables 6.1.162 of TR38.821 as depicted in Section 2.1 of the document.
Proposal : It is proposed to update Section 6.1.3.1 of TR38.821 as depicted in Section 2.2 of the document.
Proposal : It is proposed to update Table 6.1.1-5 of TR38.821 as depicted in Section 2.3 of the document.
Proposal : It is proposed to update Sections 6.1.2 and 6.3 of TR38.821 as depicted in Section 2.4 of the document.
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