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Introduction
In RAN1#112bis-e meeting and RAN1#113 meeting, the evaluation methodologies and evaluation configurations for IMT-2020 satellite were discussed, and the proposals in Section 2 of [1], the proposals in Section 2 of [2] and the proposals in Section 1 of [3] were agreed.
In this contribution, the remaining issues for evaluation methodologies and configurations in eMBB-s, mMTC-s and HRC-s test environments are discussed.
Discussion on evaluation methodology
Overhead assumptions for evaluation
In RAN1#112-bis meeting, it was agreed that the overhead simulation assumption is same as for peak data rate calculations [2].
In RAN1#113 meeting, the following agreements were made [3],
	Proposal 1.1: The following working assumption is confirmed:
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.
Proposal 1.2: For uplink peak spectral efficiency and peak data rate:
· A bandwidth of 8 RBs is used.
· The peak data rate is [2.22-2.65]Mpbs
· The peak spectral efficiency is [1.54-1.84]bps/Hz
· This value is achieved with an uplink SNR of [7.05-7.08]dB
· FFS: Other assumptions to be included in the TR.
Proposal 1.3: For downlink peak spectral efficiency and peak data rate:
A transmission bandwidth of 160 PRBs out of a channel bandwidth of 30 MHz is used. Channel bandwidth of 30 MHz is used as denominator for calculation of spectrum efficiency.
· The peak data rate is [104.58-118.9]Mbps
· The peak spectral efficiency is [3.67-4.13]bps/Hz
· This value is achieved with an uplink SNR of [16.91-16.95]dB
· FFS: Other assumptions to be included in the TR.


Other assumptions for peak spectral efficiency and peak data rate to be included in the TR need FFS, including the additional overhead parameters (e.g. SSB, SRS, etc.). 
Overhead for peak spectral efficiency, peak data rate and SLS eMBB-s evaluations are shown in Table 1.
[bookmark: _Ref141192412]Table 1: 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



Proposal 1: For peak spectral efficiency, peak data rate and SLS eMBB-s evaluations of NR NTN, the overhead assumptions listed in Table 1 are used，which leads to overhead of 0.1115 and 0.0875 for downlink and uplink respectively

Elevation angle for channel model in link-level simulation
In RAN1#112bis-e meeting, it has been agreed that small scale fading is modelled as in 38.821 [4] (Table 6.1.1.1-7, i.e., frequency selective channel model listed in TR 38.811 [5]) with LOS probability of 100%, and channel model using NTN TDL-C Rural.
According to Section 6.9.2 of TR 38.811 [5], for LOS channel models, the K-factor of NTN-TDL-C and NTN-TDL-D can be set to a desired value following the procedure described in subclause 7.7.6 of TR 38.901 [6]. The description for k-factor values for LOS channel models is as follows,
For the LOS channel models of CDL/TDL-D and CDL/TDL-E, the K-factor values may be changed by the user. Mean and standard deviation of K-factor values can be found in Table 7.5-6, although other values may also be used.
For NTN TDL-C Rural channel model at S band, the mean and standard deviation of K-factor values can be found in Section 6.7.2 Table 6.7.2-7a of TR 38.811 [5], and the values are summarized in Table 2.
[bookmark: _Ref141381779][bookmark: _Ref142134223]Table 2: Channel model parameters for Rural Scenario (LOS) at S band [5]
	[bookmark: _Hlk141894424]Scenarios
	Rural LOS

	
	10°
	20°
	30°
	40°
	50°
	60°
	70°
	80°
	90°

	Delay spread (DS)
lgDS=log10(DS/1s)
	lgDS
	-9.55
	-8.68
	-8.46
	-8.36
	-8.29
	-8.26
	-8.22
	-8.2
	-8.19

	
	lgDS
	0.66
	0.44
	0.28
	0.19
	0.14
	0.1
	0.1
	0.05
	0.06

	K-factor (K) [dB]
	K
	24.72
	12.31
	8.05
	6.21
	5.04
	4.42
	3.92
	3.65
	3.59

	
	K
	5.07
	5.75
	5.46
	5.23
	3.95
	3.75
	2.56
	1.77
	1.77


It can be observed that the mean values of k-factor corresponding to different elevation angles vary greatly, which has a significant impact on performance of LOS channel model. Table 3 gives an example of the impact of elevation angle on link-level simulation results, it is about evaluation results of reliability from link-level simulation for DL/UL and FRF=1/FRF=3 cases. For the link-level simulation assumptions, the MCS index is 0, the number of repetition is 8, and HARQ feedback is disabled. As shown in this table, for the same case (i.e., the configurations of DL/UL and FRF=1/FRF=3 are the same), the reliabilities of 80° elevation angle are much smaller than those of 10° elevation angle while the 5th-percentile SINRs are the same. So suitable value for elevation angle should be selected for link-level evaluations, otherwise evaluation results from difference sources may diverge.
[bookmark: _Ref141894574]Table 3: Evaluation results of reliability for different elevation angles
	DL/UL
	Elevation angle [degrees]
	FRF
	5th-percentile SINR [dB]
	Reliability

	DL
	80
	1
	-3.36
	98.571%

	
	
	3
	4.47
	99.976%

	
	10
	1
	-3.36
	98.817%

	
	
	3
	4.47
	>99.999%

	UL
	80
	1
	-1.48
	98.917%

	
	
	3
	2.83
	99.660%

	
	10
	1
	-1.48
	99.993%

	
	
	3
	2.83
	>99.999%



Observation 1: Elevation angle has a significant impact on the link-level simulation results.

As illustrated in Figure 1, the maximum elevation angle is 90° when the UE is located in the central beam center (i.e., nadir point), while the minimum elevation angle is about 79.6° when the UE is located at the edge of inner-19 beams. As only statistics from the inner spot beams are used for simulation, the elevation angles of the UEs are in the range of [79.6°, 90°]. According to Table 2, channel characteristics for elevation angle of 80° and 90° do not differ much, to simplify system-level and link-level simulation, a fixed elevation angle, 80° or 90°, can be selected to determine the mean and standard deviation values of K-factor as well as delay spread.
[image: ]
[bookmark: _Ref141432839]Figure 1: Illustration of the maximum and minimum elevation angle of inner-19 beams
Proposal 2: Elevation angle of 80° or 90° is used for determining mean and standard deviation values of K-factor and delay spread for NTN TDL-C Rural channel model.

UE number in connection density evaluation
Based on the agreed proposal 2.3 in RAN1#112-bis meeting [1], UE density for Rural-mMTC-s is at least 500 per km2, then there is about 694,000 UEs per beam. If so many UEs are dropped in simulation, the consumed time to do system-level simulation with so many UEs will be quite long. Besides, the configured simulation time should be very large to schedule all the UEs in system-level simulation which will increase the evaluation consumed time.
In addition, UE density for Urban Macro-mMTC test environments in TABLE 5 d) of Section Report ITU-R M.2412 [7] is described as follows:
Not applicable for non-full buffer system-level simulation as evaluation methodology of connection density. For full buffer system-level simulation followed by link-level simulation, 10 UEs per TRxP. NOTE – this is used for SINR CDF distribution derivation.
For full-buffer evaluation method, the UE number should be 10 UEs per beam so as to align with the simulation assumption in Report ITU-R M.2412 for IMT-2020 self-evaluation.
Proposal 3: For connection density evaluation with full buffer system-level simulation followed by link-level simulation, UE number of 10 UEs per beam is used for SINR CDF distribution derivation.

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: Elevation angle has a significant impact on the link-level simulation results.

Our proposals are as follows:
[bookmark: _GoBack]Proposal 1: For peak spectral efficiency, peak data rate and SLS eMBB-s evaluations of NR NTN, the overhead assumptions listed in Table 1 are used，which leads to overhead of 0.1115 and 0.0875 for downlink and uplink respectively
Proposal 2: Elevation angle of 80° or 90° is used for determining mean and standard deviation values of K-factor and delay spread for NTN TDL-C Rural channel model.
Proposal 3: For connection density evaluation with full buffer system-level simulation followed by link-level simulation, UE number of 10 UEs per beam is used for SINR CDF distribution derivation.
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