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1	Introduction
[bookmark: _Hlk94878371]RAN#99 agreed on a new SI towards a submission of NR NTN and IoT NTN to ITU-R as the IMT-2020 satellite component [1]. The planned work includes a self-evaluation of NR NTN and IoT NTN against the requirements defined by ITU-R and documented in M.2514 [2]. In this paper, we present our evaluated calibration results for NR NTN.
[bookmark: _Ref178064866]2	Discussion
2.1 Evaluations 
2.2.1 Calibration Results
We choose the reference settings in line with the companion document R1-2308870 1 Att Calibration_results v06 that is provided in [3]. Our calibration results are updated in the companion document, i.e., R1-2312162_Calibration_results_v00_Ericsson.xlsx. Based on the observations, the downlink calibration results of coupling loss (CL), Geometry SIR and Geometry SINR reported within the attached template (R1- R1-2312162_Calibration_results_v00_Ericsson.xlsx) are aligned with TR 38.821 [4] calibration case 9 and case 10.

[bookmark: _Toc149929827]The simulated results of CL, Geometry SIR and Geometry SINR reported within the attached template (R1- R1-2312162_Calibration_results_v00_Ericsson.xlsx) are aligned with TR 38.821 calibration case 9 and case 10.

2.2.2 Bandwidth
Table 1: NTN satellite bands in FR1
	NTN satellite operating band
	Uplink (UL) operating band
Satellite Access Node receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
Satellite Access Node transmit / UE receive
FDL,low   –  FDL,high 
	Duplex mode

	n256
	1980MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	n255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	NOTE: 	NTN satellite bands are numbered in descending order from n256.




The requirement on bandwidth is 30 MHz. Up to now, RAN4 has specified two operating bands for NTN, n255 and n256, see Table 1 taken from TS 38.101-5 [5]. 
The full width of these bands is 30 MHz and 34 MHz, respectively. The maximum transmission bandwidth configuration for these bands is shown in Table 2, also from 38.101-5 [5].
[bookmark: _Hlk497144372][bookmark: _Hlk505013260]Table 2: Maximum transmission bandwidth configuration NRB
	SCS (kHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	30
MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	160

	30
	11
	24
	38
	51
	78

	60
	N/A
	11
	18
	24
	38



A transmission bandwidth of 30 MHz is supported for both bands and for all SCS. 
[bookmark: _Toc149929828]NR NTN supports a maximum transmission bandwidth of 30 MHz, meeting the IMT-2020 requirement.

2.2.3 Connection Density
The connection density requirement demands a Radio Interface Technology to provide a certain Quality of Service (QoS) to 500 devices per km2 at a grade of service (GoS) of 99 percent. Service is considered provided when a message latency of less than 10 seconds is supported for a user attempting to send an uplink data packet of 32 bytes.
 
We conducted the non-full buffer system-level evaluation as outlined in Section 7.1.3 of [6] using a system level simulator modelling the full NR protocol stack for NTN. We fix the number of UEs  in the cell and then calculate the UE outage rate, which is defined as the fraction of the total number of users  that fail to deliver their packets to the destination receiver within a transmission delay of at most 10 seconds. UE outage rate is calculated for increasing values of  until UE outage rate of 1% is reached. The supported connection density is calculated as  where  corresponds to the just under the 1% outage rate with  corresponds to the outage rate of 1%, A is area of the NTN cell. The area of the NTN cell for LEO at 600 km Altitude and ISD of 40 km is calculated to be 1385 km2.

In our simulations for FRF=1 with 30MHz bandwidth, we observed that around 700 devices per km2 are served assuming a traffic model of 1 message/2 hours/device for a rural mMTC environment. We choose the simulator configuration according to the SLS settings detailed in [3].

[bookmark: _Toc149929824]NR NTN meets the IMT-2020 requirement for connection density of 500 devices per km2 as our system-level simulations indicate around 700 devices per km2 can be served.

3 Conclusion
In the previous sections we made the following observations: 
Observation 1	NR NTN meets the IMT-2020 requirement for connection density of 500 devices per km2 as our system-level simulations indicate around 700 devices per km2 can be served.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The simulated results of CL, Geometry SIR and Geometry SINR reported within the attached template (R1- R1-2312162_Calibration_results_v00_Ericsson.xlsx) are aligned with TR 38.821 calibration case 9 and case 10.
Proposal 2	NR NTN supports a maximum transmission bandwidth of 30 MHz, meeting the IMT-2020 requirement.
[bookmark: _Ref146910621]
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