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1. [bookmark: _Ref18181]Introduction
In RAN1#114bis meeting, following agreements on have been achieved for ITU submission [1]. In this contribution, remaining evaluation results for eMBB-s, mMTC-s and HRC-s for NR NTN based on latest agreed assumptions are discussed.
	Agreement
The results of CL, Geometry SIR and Geometry SINR simulated on DL and UL transmissions reported within the attached template will be captured in the TR 37.911.
Attachment: R1-2308869 1 Att Calibration_results v06

Confirm the values of NR NTN peak spectral efficiency and Peak data rate reported in the pCR in RP-231946 for TR 37.911 with the following correction:
· Peak data rate (Mbit/s) in uplink should be 2.67 instead of 2.76

Capture the following observation and table in the TR 37.911:
It is observed that NR NTN fulfils the mobility requirement under 250 km/h.
Table Evaluation results of NR NTN mobility under 250 km/h
	Frequency reuse factor
	ITU Requirement
	
	Number 
of samples

	FRF1
	Normalized traffic channel link data rate (bit/s/Hz)
	0.005
	[0.07]
	[4]

	
	Residual decoded packet error ratio
	1%
	[0.16%]
	[3]

	FRF3
	Normalized traffic channel link data rate (bit/s/Hz)
	0.005
	[0.14]
	[4]

	
	Residual decoded packet error ratio
	1%
	[0.34%]
	[3]



Capture the following observation and table in the TR 37.911:
It is observed that NR NTN fulfils the reliability requirement for downlink.
Table 1 Evaluation results of DL reliability for NR NTN
	Frequency reuse factor
	ITU Requirement
	DL Reliability
	Number of samples

	FRF 1
	99.9%
	[99.98%]
	[4]

	FRF 3
	99.9%
	[99.96%]
	[5]



Capture the following observation and table in the TR 37.911:
It is observed that NR NTN fulfils the reliability requirement for uplink.
Table Evaluation results of UL reliability for NR NTN
	Frequency reuse factor
	ITU Requirement
	UL Reliability
	Number of samples

	FRF 1
	99.9%
	[99.97%]
	[4]

	FRF 3
	99.9%
	[99.97%]
	[5]



Capture the following observation and table in the TR 37.911:
It is observed that NR NTN fulfils connection density requirement. 
Table Evaluation results of connection density for NR NTN
	Traffic model
	Frequency reuse factor
	ITU Requirement
	Connection density(/km2)
	Bandwidth (kHz)
	Number of samples

	1 message/day/device
	FRF1
	500
	[7334]
	180
	[4]

	
	FRF3
	500
	[28115]
	540
	[4]

	1 message/2 hours/device
	FRF1
	500
	[611]
	180
	[4]

	
	FRF3
	500
	[2340]
	540
	[4]



The same energy efficiency aspects from the terrestrial self-evaluation in the report TR 37.910 apply for NTN as well on network side and device side. Thereby the text on the energy efficiency requirement from TR 37.910 can be reused for TR 37.911 with changes as necessary, considering only 15 kHz subcarrier spacing.


1. [bookmark: _Ref54269283]Discussion on evaluation results
2.1 Results for metrics #3, 4, 5, 6
A few clarifications on simulation settings are listed below based on the latest agreement.
· For DL, we assumed 1Tx, 2 Rx and 1Tx, 4 Rx transmission with cross polarized UE antennas.
· For calculation of spectral efficiency, the channel bandwidth was set to 30 MHz for FRF 1 and FRF 3. 
The DL evaluation results (#3, 4, 5, 6) are listed in Table 1~4.
For FRF=3, the DL results for user experienced data rate, 5th percentile spectral efficiency, average spectral efficiency and area traffic capacity evaluation are listed in Table 2 to Table 5, respectively. It is observed that all metrics meet the ITU requirements if 4 UE antennas are used.
[bookmark: _Ref146619255]Table 1 DL user experienced data rate
	Number of UE antennas
	User experienced data rate [Mbit/s]
	Requirement [Mbit/s]

	
	FRF=3
	

	2
	0.92
	1

	4
	1.15
	1



Table 2 DL 5th percentile user spectral efficiency
	Number of UE antennas
	5th percentile user spectral efficiency [bit/s/Hz]
	Requirement [bit/s/Hz]

	
	FRF=3
	

	2
	0.031
	0.03

	4
	0.038
	0.03



Table 3 DL average spectral efficiency
	Number of UE antennas
	Average spectral efficiency [bit/s/Hz]
	Requirement [bit/s/Hz]

	
	FRF=3
	

	2
	0.51
	0.5

	[bookmark: _Ref134775390]4
	0.56
	0.5



[bookmark: _Ref146619263]Table 4 DL area traffic capacity
	Number of UE antennas
	Area traffic capacity [kbit/s/km2]
	Requirement [kbit/s/km2]

	
	FRF=3
	

	2
	10.56
	8

	4
	11.60
	8


Observation 1: All metrics meet the ITU requirements if 4 UE antennas are used. 
Proposal 1: Capture the simulation results in Table 1~Table 4 into TR 37.911. 
2.2 Delay assumption for reliability evaluation
The reliability evaluation results have been provided in our RAN1#114bis contribution [2]. According to the RAN1#114bis agreement, the maximum delay for reliability should be reported with at least consideration on the impact of assumed layout, number of repetitions, usage of HARQ, and feeder link delay. In our evaluation, the maximum delay is assumed to be 34ms. The detailed calculation of the maximum delay is elaborated as below.
The minimum elevation angle is assumed as 10 degree for both service link and feeder link, which will lead to the maximum RTT as 25.76 ms. Meanwhile, to ensure the reliability, the larger number of repetitions should also be considered when the value for latency is provided, e.g., repetition number as 8 with a 15 kHz SCS. Furthermore, latency due to use of HARQ should also be considered. Since 8 repetitions guarantee satisfied reliability performance without HARQ, the maximum delay time is calculated as 33.76ms (=25.76+8). Therefore, a maximum delay of 34 ms is used in the simulation.
1. Conclusions
In this contribution, the remaining simulation results are presented with following observations and proposals.
Observation 1: All metrics meet the ITU requirements if 4 UE antennas are used. 
Proposal 1: Capture the simulation results in Table 1~Table 4 into TR 37.911. 
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