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Introduction
In RAN1#112bis-e meeting, the evaluation methodologies and evaluation configurations for IMT-2020 satellite were discussed, and the proposals and proposed working assumption in Section 2 of [1] were endorsed, the proposal for detailed parameters in Section 2 of [2] was agreed.
In this contribution, the remaining issues for evaluation methodologies and configurations in eMBB-s, mMTC-s and HRC-s test environments are discussed.
Simulation procedure
Calibration
According to the agreed proposals in [1], the satellite/UE configurations, LOS probability of 100% and large/small scale channel model are the same as Rel-16 NTN calibration. The calibration cases 9 and 10 for LEO-600 with Set-1 satellite parameter set in TR 38.821 [3] can therefore be reused. In order to align the implementation of system-level simulation platforms, companies are encouraged to provide calibration curves aligned with these calibration cases for system-level simulation. To keep workload at a reasonable level, it is unnecessary to introduce new calibration cases and parameters.
Proposal 1: Companies are encouraged to provide calibration curves aligned with TR 38.821 calibration case 9 or case 10 (depending on whether frequency reuse factor one or three is used) for system-level simulation. Then there is no need for additional cross-company calibration.

Figure 1 illustrates the calibration results of case 9 including coupling loss, geometry SIR and geometry SINR. The frequency reuse factor (FRF) is assumed to be 1.
[image: ]
[bookmark: _Ref133590742]Figure 1: Calibration curves

Average spectral efficiency and 5th percentile user spectral efficiency
Parameters for average spectral efficiency and 5th percentile user spectral efficiency simulation are aligned with the agreements in RAN1#112bis-e, and additional parameters for system-level simulation are listed in Table 1. According to Table 7.1-1 of TR 38.821 [3], for LEO-600km transparent payload, the maximum Round Trip Delay (RTD) between the gNB and the UE is 25.77 ms corresponding minimum elevation angle for both feeder and service link, i.e., 10° for service link and 10° for feeder link. The corresponding one way delays of service link and feeder link are both 6.44 ms. Based on the agreed beam pattern, the minimum elevation angle between UE and satellite is larger than 70°, corresponding to a one way delay of 2.12 ms. Similar to TR 38.821 [3], the minimum elevation angle of 10° for feeder link is assumed, then the total one way delay between the gNB and the UE is 8.56 ms. Take 1 ms slot length for 15 kHz SCS into account, the one way delay with 9 ms is used in system-level simulation.
In addition, it has been agreed in [2] that the overhead used for eMBB system-level simulation is same as that for peak data rate calculations, and the overhead assumptions can refer to Table 7 in section 3.1.
[bookmark: _Ref133589210]Table 1: Additional parameters for spectral efficiency simulation
	Parameters
	DL

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

	One way delay
	9 ms

	Number of HARQ processes
	32

	FRF
	1



Based on the above parameters, average spectral efficiency and 5th percentile spectral efficiency is evaluated. The DL spectral efficiency evaluation results for NR NTN are given in Table 2.
[bookmark: _Ref133593577]Table 2: Spectral efficiency evaluation results
	DL/UL
	Metric
	ITU
Requirement
	Result

	DL
	Average [bit/s/Hz]
	0.5
	0.835

	
	5th-tile [bit/s/Hz]
	0.03
	0.045



Observation 1: NR NTN with 4Rx UE antenna elements can fulfil DL average spectral efficiency and 5th percentile spectral efficiency requirements.

Connection density
It has been agreed that non-full buffer and full-buffer evaluations (as described in M.2412 [4]) are allowed for connection density evaluation.
In the following two sub-sections, evaluation configurations for above two evaluation methodologies are discussed respectively.
Non-full buffer system-level simulation
For connection density evaluation with non-full buffer system-level simulation, data transmission procedure needs to be modeled. Considering the agreed packet arrival rate from a device is very sparse (1 message/day/device or 1 message/2 hours/device), it is appropriate to assume that the devices are within idle mode or inactive mode when an UL message packet arrives. 
The legacy procedure, early data transmission or small data transmission procedure are available for NB-IoT, eMTC and NR. Based on the agreed parameters for Rural-mMTC-s test environment, a L2 packet size of 32 bytes (i.e., 256 bits) for mMTC-s evaluation, which is typically within the range of small data packet. Therefore, early data transmission or small data transmission procedure are considered in this contribution for delay modeling. It is also assumed that the devices are in non-initial state, that is, the SIB information is assumed to have been received by the devices. In this case, the delay introduced by SIB reception is ignored. This procedure is shown in Table 3. 
Transmission delay in non-full buffer system-level simulation followed by link-level simulation is described in Report ITU-R M.2412 [4] as follows, 
Step 3:	Run non-full buffer system-level simulation to obtain the packet outage rate. The outage rate is defined as the ratio of the number of packets that failed to be delivered to the destination receiver within a transmission delay of less than or equal to 10s to the total number of packets generated in Step 2.
Based on the understanding of transmission delay, Step 1 to Step 4 in Table 3 are considered to be contributing to the total transmission delay. While Step 5 and Step 6 are considered to be contributing to the DL or UL resource occupation, but not contributing to the delay since the timer stops when Step 4 finishes.
[bookmark: _Ref133595393]Table 3: EDT procedure of IoT NTN and SDT procedure of NR NTN
	IoT NTN
	
	NR NTN

	Device
	
	BS
	
	Device
	
	BS

	

	Step1: Sync + MIB
	
	
	
	Step1: Sync + MIB
	

	
	Step 2: PRACH Msg1
	
	
	
	Step 2: PRACH Msg1
	

	
	Step 3: RAR 
	
	
	
	Step 3: RAR 
	

	
	Step 4: UL data transmission
	
	
	
	Step 4: UL data transmission
	

	
	Step 5: RRCEarlyDataComplete
	
	
	
	Step 5: RRCSmallDataComplete
	

	
	Step 6: HARQ Ack
	
	
	
	Step 6: HARQ Ack
	



Proposal 2: For non-full buffer system-level simulation in connection density evaluation, early data transmission procedure is used for IoT NTN, and small data transmission procedure is used for NR NTN.

Full-buffer system-level simulation followed by link-level simulation
Based on the agreed link-level simulation parameters for mMTC-s evaluation in [2], TBS used for NB-IoT evaluation is 256 bits, while the TBSs are not agreed for eMTC and NR. Then the TBS values for eMTC and NR will be discussed.
Based on the agreed parameters for Rural-mMTC-s test environment which are used for both IoT NTN evaluation and NR NTN evaluation, L2 packet size of 32 bytes (i.e., 256 bits) is used. Therefore, the TBS used for eMTC and NR should also be 256 bits.
According to the procedures in Report ITU-R M. 2412 [4], in the first step, this evaluation method employs a full buffer system-level simulation to derive the UL SINR distribution for a candidate technology. In the second step, link-level simulation is performed to determine the UL spectral efficiency and data rate as functions of SINR.
Since the UL SINRs of the cell-centre UE and cell-edge UE differ quite a lot with each other, the UL SINR spreads within a large range. As bandwidth is fixed in mMTC-s link-level simulation, in order to get a continuous curve between UL SINR and UL spectral efficiency, repetition should be used. Due to the big propagation loss of NTN compared with terrestrial network (TN), the UL SINR could be quite low, which potentially leads to discontinuous SINR-SE curve for lower SINR range if repetition is not used.
Based on above analysis, repetition should be used to get a continuous SINR-SE curve, and TBS should be 256 bits.
Proposal 3: For link-level simulation in connection density evaluation of eMTC and NR NTN, TBS of 256 bits with repetition is used.

Area calculation for connection density and area traffic capacity
According to section 7.3.3.1.2 of TR 38.821 [3], for a hexagonal cell with a radius of r as in Figure 2, the cell area can be expressed as . For example, for the cell radius of r = 250km, the area is A = 163 000km2. If the cell area is an ellipse, the area can be expressed as ,  where  and  are the major and minor axes of the ellipse, respectively.
[image: ] 
[bookmark: _Ref134189395]Figure 2: Area of a hexagonal cell with radius r
Take the earth curvature into account, the cell area is neither a hexagonal cell, nor an ellipsoid cell, but a Voronoi cell. Besides, the area of edge cells is larger than that of the center cell. To simplify the area calculation of Voronoi cell, the area is calculated based on hexagonal cell and multiply a scaling factor which is used to assess that the area of edge cells is larger than the center cell. The scaling factor is calculated assuming the cell is circular or ellipse. The following procedure is used for calculating area
Step 1: Calculate 19 ellipsoid cells area Ai, where the center cell is circular, other 18 cells are ellispsoid.
Step 2: Calculate scaling factor , where A0 is the area of the center cell.
Step 3: Calculate average cell area , where r0 is the radius of the center cell.
The calculation of major and minor axes  and  can be found in subsection 2.3.2.1 of ITU document [5]. For the agreed beam pattern, 19 beams are used for simulation. These are four categories of elevation angle for the beam center, and the corresponding number of beams are summarized in Table 4. In addition, the major axis, minor axis, cell area and scaling factor are also listed in the table.
[bookmark: _Ref134190890]Table 4: Values of the major and minor axes of the ellipse
	Elevation of beam center [degrees]
	90
	85.8
	82.8
	81.7

	Number of beams
	1
	6
	6
	6

	Major axes  [km]
	23.12
	23.23
	23.47
	23.59

	Minor axes  [km]
	23.12
	23.17
	23.28
	23.34

	Area of ellipsoid cell [km2]
	1679
	1692
	1717
	1730

	Scaling factor
	1.02



Based on the scaling factor value in Table 4, the cell area is calculated by , where α=1.02 and r0 is the radius of the center cell.
Proposal 4: For area calculations in connection density evaluation of IoT NTN and NR NTN and in area traffic capacity evaluation of NR NTN, the effect of earth curvature need to be considered. The formula for average cell area calculation is  , where α=1.02 and r0 is the radius of the center cell.

Reliability
Some agreements about link-level simulation parameters for reliability have been achieved in [1], but the simulation bandwidth for UL and the number of repetition for DL and UL are not determined.
According to TR 38.331 [8], both pdsch-AggregationFactor and pusch-AggregationFactor support 2, 4, 8. Besides, for DCI format 0_1/0_2 pusch-RepTypeA, numberOfRepetitions supports 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32. So, the number of repetition for DL is 1, 2, 4, 8, and for UL is 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32, respectively.
Proposal 5: For link-level simulation in reliability evaluation of NR NTN, the number of repetition for DL and UL are 1, 2, 4, 8, and 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32, respectively.

According to WP5D self-evaluation report TR 37.910 [9], for UL reliability link-level simulation, various simulation bandwidths are used, i.e., 10 MHz, 20 MHz and 40 MHz. As 30 kHz SCS is used for WP5D, and 15 kHz is used for NTN self-evaluation, 5 MHz bandwidth can be a starting point for uplink reliability link-level simulation.
Proposal 6: For UL link-level simulation in reliability evaluation of NR NTN, 5 MHz simulation bandwidth can be a starting point.

Mobility
Some agreements about link-level simulation parameters for mobility have been achieved in [1], but the simulation bandwidth, TBS and number of repetition for NR UL are not determined.
According to report TR 37.910 [9], simulation bandwidths of 10 MHz or 5 MHz is used for UL mobility link-level simulation of rural environment. Due to the larger propagation loss of NTN, the smaller bandwidth is preferred to get a higher power spectral density. Therefore, 5 MHz bandwidth is used for mobility evaluation.
Similar to the link-level simulation parameters in connection density or reliability evaluation, a fixed TBS with 256 bits and repetition can be used. Similar to UL reliability link-level simulation, the number of repetition with 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32 can be reused for mobility evaluation.
Besides, according to report TR 37.910 [9], maximum 4 HARQ transmissions are used in WP5D simulation, this configuration can be used in NTN self-evaluation.
Proposal 7: For link-level simulation in mobility evaluation of NR NTN,
- simulation bandwidth of 5 MHz and TBS of 256 bits are used,
- number of repetition can be 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32,
- maximum 4 HARQ transmissions is used.

Analytical and inspection approach
Peak spectral efficiency and peak data rate
In RAN1#112bis-e meeting, the following working assumption was made [1],
	Proposed working assumption 3.3: For peak spectral efficiency and peak data rate parameters:
· The parameters are chosen based on “ideal conditions”: 90degree elevation angle, 0dB atmospheric loss, 0dB shadow fading margin, 0dB scintillation loss, 0dB polarization loss, 0dB additional losses.
· Companies to provide in RAN1#113 realistic parameters, declaring the assumptions and evaluations leading to those parameters.



The requirements for peak spectral efficiency and peak data rate from Report ITU-R M.2514 [6] are listed in Table 5.
[bookmark: _Ref134174438]Table 5: Requirements for peak spectral efficiency and peak data rate
	Peak spectral efficiency (DL)
	3 bit/s/Hz

	Peak spectral efficiency (UL)
	1.5 bit/s/Hz

	Peak data rate (DL)
	70 Mbit/s

	Peak data rate (UL)
	2 Mbit/s



According to equation (6.6-2) in TR 38.811 [10], and Table 2 in [7], the  values for 2 GHz frequency is 3.7e-2, so the atmospheric absorption is 0.037 for 90 degree elevation angle.
According to TR 38.821 [3] Table 6.1.1.1-5, assuming the UE is located between 20 and 60 degrees of latitude, the ionospheric scintillation loss could be considered equal to zero. According to TR 38.811 [10] section 6.6.6.2, tropospheric propagation shall only be considered for frequencies above 6 GHz. Since 2 GHz frequency is agreed to be used for evaluation, the tropospheric scintillation could equal to zero. So the scintillation loss is 0 dB.
According to section 6.6.2 in TR 38.811 [10], shadow fading (SF) is modeled by a log-normal distribution, which when expressed in decibel unit, is a zero-mean normal distribution with a standard deviation , i.e., . For UEs that can reach peak spectral efficiency and peak data rate, the shadow fading margin could be assumed as 0 dB, even negative values.
According to section 6.1.3 of TR 38.821 [3], the polarization losses in DL and UL link budget analysis for all calibration cases are 0 dB. The parameter of satellite antenna polarization is circular polarization and terminal type for S band is (M, N, P) = (1, 1, 2) which are the same as the agreed parameters of NTN self-evaluation. Therefore, 0 dB polarization loss can be used.
The requirements for peak spectral efficiency and peak data rate were derived using an assignable bandwidth of up to 30 MHz over one satellite beam. For DL transmission, the maximum 30 MHz with 160 RBs can be used. For UL transmission, due to limited transmission power of the terminal, power spectral density will be lower if transmitting bandwidth is larger, which leads to lower spectral efficiency. However, if transmitting bandwidth is too small, data rate may not fulfil ITU requirement.
Table 6 lists the link budget results for DL and UL peak spectral efficiency and peak data rate. UL results include three types of bandwidth which are used for selecting a suitable bandwidth configuration with higher UL peak spectral efficiency and peak data rate.
[bookmark: _Ref134175307]Table 6: link budget results for DL and UL peak spectral efficiency and peak data rate
	Transmission mode
	DL
	UL1
	UL2
	UL3

	Target elevation angle [deg]
	90
	90
	90
	90

	Distance [km]
	600
	600
	600
	600

	Frequency [GHz]
	2.00
	2.00
	2.00
	2.00

	TX: EIRP [dBm]
	78.77
	23.00
	23.00
	23.00

	RX: G/T [dB/T]
	-31.62
	1.10
	1.10
	1.10

	Bandwidth [MHz]
	30.00
	1.08
	1.44
	1.80

	Free space path loss [dB]
	154.03
	154.03
	154.03
	154.03

	Atmospheric loss [dB]
	0.037 
	0.037
	0.037
	0.037

	Shadow fading margin [dB]
	0.00
	0.00
	0.00
	0.00

	Scintillation loss [dB]
	0.00
	0.00
	0.00
	0.00

	Polarization loss [dB]
	0.00
	0.00
	0.00
	0.00

	Additional losses [dB]
	0.00
	0.00
	0.00
	0.00

	CNR [dB]
	16.91
	8.30
	7.05
	6.08



Observation 2: The CNRs from link budget analysis of peak spectral efficiency and peak data rate are 16.91 dB for DL with 30.00 MHz, 8.30 dB for UL with 1.08 MHz, 7.05 dB for UL with 1.44 MHz and 6.08 dB for UL with 1.80 MHz, respectively. 

Overhead for peak spectral efficiency and peak data rate evaluation are shown in Table 7.
[bookmark: _Ref134287283]Table 7: Overhead for DL and UL
	Parameters
	DL
	UL

	Overhead
	· PDCCH: 12 REs/PRB/slot
· TRS burst of 2 slots with periodicity of 20ms and occupies 52 PRBs
· 12 REs/PRB/20 ms
· DMRS: Type 1, 6 REs/PRB/slot for 1 layer
· CSI-RS: 1 CSI-RS port with periodicity of 20ms
· 1 RE/PRB/20 ms
1 SS/PBCH blocks (SSB) per 20ms; one SSB occupies 960REs = 4 OFDM symbols × 20 PRBs × 12 REs/PRB
	· PUCCH: short PUCCH with 1 PRB and 1 symbol in every UL slot;
· DMRS: Type1, 12 REs/PRB/slot for 1 layer
· SRS: 1 symbol per slot with periodicity of 10ms



According to SNR-BLER curve obtained by LLS with 1T1R antenna elements and AWGN channel model the MCS can be determined based on CNR calculated in Table 6. Based on the selected MCS from 64QAM table, the peak spectral efficiency and peak data rate are provided in Table 8.
[bookmark: _Ref134176242]Table 8: peak spectral efficiency and peak data rate
	Transmission mode
	Bandwidth
	RB number
	CNR
	MCS
	Peak spectral efficiency
	Peak data rate

	DL
	30 MHz
	160
	16.91 dB
	25
	3.81 bit/s/Hz
	114.40 Mbit/s

	UL1
	1.08 MHz
	6
	8.30 dB
	15
	2.04 bit/s/Hz
	2.21 Mbit/s

	UL2
	1.44 MHz
	8
	7.05 dB
	14
	1.84 bit/s/Hz
	2.65 Mbit/s

	UL3
	1.80 MHz
	10
	6.08 dB
	13
	1.63 bit/s/Hz
	2.94 Mbit/s



Based on above analytical results,
· For DL, both peak spectral efficiency and peak data rate can fulfill ITU-R requirements;
· For UL with 1.08 MHz, 1.44 MHz and 1.80 MHz bandwidth, both peak spectral efficiency and peak data rate can fulfill ITU-R requirements.
In addition, UL transmission with 1.44 MHz bandwidth provides a higher margin in both peak spectral efficiency and peak data rate compared with ITU requirements. We therefore suggest 1.44 MHz with 8 RBs is used for UL peak spectral efficiency and peak data rate evaluation.
Based on above analysis, the following observations and proposal are made.
Observation 3: DL and UL peak spectral efficiency and peak data rate can fulfil Requirements.
Proposal 8: For peak spectral efficiency and peak data rate evaluation of NR NTN, 30.00 MHz bandwidth with 160 RBs and 1.44 MHz with 8 RBs are used for DL and UL respectively.

[bookmark: _Hlk130810144]Control plane latency
According to Report ITU-R M.2514 [6], control plane latency should be equal to or less than 40 ms. Take the large RTD (Round Trip Delay) of NTN into account, 2-step RACH procedure can be helpful in mitigating the impact of the transmission delay. Figure 3 gives an example of 2-step RACH procedure. The MsgA of the 2-step RACH includes a preamble on PRACH and a payload on PUSCH. After MsgA transmission, the UE monitors for a response from the network within a configured window. If contention resolution is received successfully in MsgB, it ends the random access procedure.

[bookmark: _Ref134194881]Figure 3: 2-step RACH procedure

According to TR 37.910 [9], the gNB processing delay (L1) may vary depending on implementation and Tproc,2 is assumed which is defined in Section 6.4 of TS38.214.
According to TR 37.910 [9], the UE processing delay (L1) uses NT,1+NT,2+0.5ms according to Section 8.3 of TS 38.213. NT,1 is a time duration of N1 symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 when additional PDSCH DM-RS is configured; and NT,2 is a time duration of N2 symbols corresponding to a PUSCH preparation time for PUSCH processing capability 1. The value of N1 and N2 are shown in Table 5.3-1 and Table 6.4-1 of TS38.214, respectively.
Proposal 9: For control plane latency evaluation of NR NTN, Tproc,2 is used for gNB L1 processing time, NT,1+NT,2+0.5 ms is used for UE L1 processing time.

User plane latency
According to Report ITU-R M.2514 [6], user plane latency should be equal to or less than 10 ms. Take the large RTD of NTN into account, HARQ disabling should be assumed.
Proposal 10: For user plane latency evaluation of NR NTN, HARQ disabling should be assumed.

Energy efficiency
According to section 7.2.9 of Report ITU-R M.2514.
[bookmark: _Hlk75727424]Network energy efficiency is the capability of a RIT/SRIT to minimize the radio access network energy consumption in relation to the traffic capacity provided. Device energy efficiency is the capability of the RIT/SRIT to minimize the power consumed by the device modem in relation to the traffic characteristics.
Energy efficiency of the network and the device can relate to the support for the following two aspects:
a)	Efficient data transmission in a loaded case;
b)	Low energy consumption when there is no data.
Efficient data transmission in a loaded case is demonstrated by the average spectral efficiency (see § 7.2.5).
Low energy consumption when there is no data can be estimated by the sleep ratio. The sleep ratio is the fraction of unoccupied time resources (for the network) or sleeping time (for the device) in a period of time corresponding to the cycle of the control signalling (for the network) or the cycle of discontinuous reception (for the device) when no user data transfer takes place. Furthermore, the sleep duration, i.e. the continuous period of time with no transmission (for network and device) and reception (for the device), should be sufficiently long.
This requirement applies to the eMBB-s usage scenario and can be assessed qualitatively (no quantitative target).
The RIT/SRIT shall have the capability to support a high sleep ratio and long sleep duration.
The energy efficiency for both network and device is verified by inspection by demonstrating that the candidate RITs/SRITs can support high sleep ratio and long sleep duration as defined above when there is no data.
Inspection can also be used to describe other mechanisms of the candidate RITs/SRITs that improve energy efficient operation for both network and device.
To assess the sleep ratio and sleep duration of network and device, inspection of the radio protocol layer 2/3 is needed. So, it is better to be done by RAN2.
Proposal 11: Energy efficiency of NR NTN should be discussed by RAN2.
Bandwidth
According to section 7.2.13 of Report ITU-R M.2514:
Bandwidth is the maximum aggregated system bandwidth. Scalable bandwidth is the ability of the candidate RIT/SRIT to operate with different bandwidth. The bandwidth capability of the RIT/SRIT is defined for the purpose of IMT-2020 evaluation.
The RIT/SRIT should support a scalable bandwidth up to 30 MHz. The support of maximum bandwidth is verified by inspection of the proposal. 
The scalability requirement is verified by demonstrating that the candidate RITs/SRITs can support different bandwidth values. These values shall include the minimum and maximum supported bandwidth of the candidate RIT/SRIT.
According to TS 38.104 [11] and TS 38.108 [12], the operating bands and transmission bandwidth configurations of NTN and NR are quite different. Such difference should be reflected in the inspection of bandwidth.
Observation 4: The operating bands and transmission bandwidth configurations of Rel-17 NTN are different from that of NR.

Conclusions
This contribution provides our considerations on methodology and parameters for IMT-2020 satellite technical performance evaluation, and our observations are listed as following:
Observation 1: NR NTN with 4Rx UE antenna elements can fulfil DL average spectral efficiency and 5th percentile spectral efficiency requirements. 
Observation 2: The CNRs from link budget analysis of peak spectral efficiency and peak data rate are 16.91 dB for DL with 30.00 MHz, 8.30 dB for UL with 1.08 MHz, 7.05 dB for UL with 1.44 MHz and 6.08 dB for UL with 1.80 MHz, respectively. 
Observation 3: DL and UL peak spectral efficiency and peak data rate can fulfil Requirements.
Observation 4: The operating bands and transmission bandwidth configurations of Rel-17 NTN are different from that of NR.

Our proposals are as follows:
Proposal 1: Companies are encouraged to provide calibration curves aligned with TR 38.821 calibration case 9 or case 10 (depending on whether frequency reuse factor one or three is used) for system-level simulation. Then there is no need for additional cross-company calibration.
Proposal 2: For non-full buffer system-level simulation in connection density evaluation, early data transmission procedure is used for IoT NTN, and small data transmission procedure is used for NR NTN.
Proposal 3: For link-level simulation in connection density evaluation of eMTC and NR NTN, TBS of 256 bits with repetition is used.
Proposal 4: For area calculations in connection density evaluation of IoT NTN and NR NTN and in area traffic capacity evaluation of NR NTN, the effect of earth curvature need to be considered. The formula for average cell area calculation is  , where α=1.02 and r0 is the radius of the center cell.
Proposal 5: For link-level simulation in reliability evaluation of NR NTN, the number of repetition for DL and UL are 1, 2, 4, 8, and 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32, respectively.
Proposal 6: For UL link-level simulation in reliability evaluation of NR NTN, 5 MHz simulation bandwidth can be a starting point.
Proposal 7: For link-level simulation in mobility evaluation of NR NTN,
- simulation bandwidth of 5 MHz and TBS of 256 bits are used,
- number of repetition can be 1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32,
- maximum 4 HARQ transmissions is used.
Proposal 8: For peak spectral efficiency and peak data rate evaluation of NR NTN, 30.00 MHz bandwidth with 160 RBs and 1.44 MHz with 8 RBs are used for DL and UL respectively.
Proposal 9: For control plane latency evaluation of NR NTN, Tproc,2 is used for gNB L1 processing time, NT,1+NT,2+0.5 ms is used for UE L1 processing time.
Proposal 10: For user plane latency evaluation of NR NTN, HARQ disabling should be assumed.
Proposal 11: Energy efficiency of NR NTN should be discussed by RAN2.
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