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Introduction
In RAN#99 meeting, a new SID on IMT-2020 satellite radio interface self-evaluation towards a submission of NR-NTN and IoT NTN to ITU-R was approved [1]. For IoT NTN, RAN1 is tasked with providing self-evaluation results at least against the technical performance requirement on connection density.
In RAN1 112bis-e and 113 meeting, many essential agreements and conclusions were achieved on the evaluation methodology and simulation assumptions for IMT-2020 self-evaluation for IoT NTN, including the traffic model and antenna configuration. In this contribution, we provide our evaluation results for IoT NTN under the agreed evaluation assumptions.

Self-evaluation results for IoT NTN
Connection density
For IoT NTN self-evaluation, the metric on connection density is defined as the total number of devices fulfilling the maximum packet transmission delay of 10s. As per the following agreement, non-full buffer and full-buffer SLS are both allowed for IoT NTN evaluation:
	Agreement
Proposal 5.1: For connection density evaluation, non-full buffer and full-buffer evaluations (as described in M.2412) are allowed. The maximum transmission delay is 10 seconds.



In our evaluation, non-full buffer SLS is used to evaluate the connection density and the simulation parameters to be reported by companies for SLS-mMTC are listed in Table 1. For bandwidth B = 180kHz x N for NB-IoT, B=1.08MHz x N for eMTC, N is adjusted in our SLS to obtain the supported connection density in NTN scenario. In addition, the details of NTN SLS, including the beam layout and wrapping around mechanism, are described in our companion contribution [2].
Table 1. Simulation parameters for SLS-mMTC
	Parameter
	value

	FRF
	1

	Retransmission delay
	9ms

	UE antenna configuration
	(1,1,1) 

	Power control parameters
	P0=-60, alpha=0.6

	Traffic model
	32 bytes:
1 message/2 hour/device



For convenience, the non-full buffer system-level simulation procedure in ITU-R M.2412 [1] is copied as follows:
Step 1: Set system user number per TRxP as M.
Step 2: Generate the user packet according to the traffic model.
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.
Step 4: Change the value of M and repeat Step 2-3 to obtain the system user number per TRxP M’ satisfying the packet outage rate of 1%.
Step 5: Calculate connection density by equation C = M’ / A, where the TRxP area A is calculated as A = ISD2 × sqrt(3)/2, and ISD is the inter-site distance.
Through repeating the above procedure, the system user number M per TRxP satisfying the packed outage rate of 1% can be obtained and the connection density can be calculated. The evaluation results on connection density are summarized in Table 2 and the ITU-R requirements on connection density can be satisfied.
Table 2. Evaluation results on connection density
	
	N
	Results
	ITU requirement

	eMTC
	2
	665/km2
	500/km2



Observation 1: For IoT NTN self-evaluation, the connection density can meet ITU-R requirement, where the connection density is 665/km2 when N = 2 for eMTC.

Conclusion
In this contribution, we present our self-evaluation results for IoT NTN for IMT-2020 submission based on the agreed simulation parameters. The following observations are made:
Observation 1: For IoT NTN self-evaluation, the connection density can meet ITU-R requirement, where the connection density is 665/km2 when N = 2 for eMTC.
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