Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #113e	Tdoc R2-2101556
E-meeting, Jan 25th – Feb 5th, 2021

Agenda Item:	9.2.4
Source:	Ericsson
Title:	Connection density evaluation for IoT NTN devices
Document for:	Discussion, Decision
1	Introduction
[bookmark: _Ref178064866]In RAN#86, a SI was approved to determine and evaluate the minimum necessary specifications to introduce NB-IoT/eMTC support for non-terrestrial networks (NTN). The description for the SI was updated in RAN#90 [1] and it was agreed to use the existing work on NR NTN captured in TR 38.821 [2] as a baseline. In this contribution, we discuss the evaluation for connection density for IoT NTN devices.
2	Connection density
[bookmark: _Hlk61217631]In [3], the connection density was defined as the number of devices per unit area that fulfil a target quality of service (QoS) requirement to ensure a packet drop rate of 1% for a certain packet size and packet arrival rate. For IMT-2020 connection density requirement for massive IoT devices [4], a target connection density of 1 million devices per  was to be supported for the specified set of scenarios. In these scenarios, the inter-site distances of 500 m and 1732 m were considered.

[bookmark: _Toc61344678]The cell sizes in NTN are significantly larger than those considered while evaluating eMTC/NB-IoT connection density requirement in terrestrial cellular networks.

[bookmark: _Hlk61344254]In [5], a projected device density for IoT NTN based on the population data in England was presented. For a 40 km NTN cell diameter, it was estimated that around 500,000 devices within the satellite coverage area of 1257  will need to be supported in rural areas. This translates to a target device density of less than 400 devices per . For dense urban areas, the target device density was estimated to be around 26,000 devices per . The average target device density was estimated to be around 6600 devices per .
At the RAN2#112-e meeting, it was agreed to include the table including IoT NTN device densities for the use case of fixed devices in a TP for TR 36.763, where the values in the table are directly copied from TR 38.821 as agreed for IoT connectivity in Rel-16 NR NTN SI. It is however not clear whether it is feasible to achieve the target device density and thus proper evaluation is needed in this regard.

[bookmark: _Toc61344783]Evaluate whether it is feasible to achieve the target IoT NTN device density, which is copied from TR 38.821 to TR 36.763.

4	Conclusion
In this contribution we have discussed the evaluation for connection density for IoT NTN devices. In the previous sections we made the following observation: 

Observation 1	The cell sizes in NTN are significantly larger than those considered while evaluating eMTC/NB-IoT connection density requirement in terrestrial cellular networks.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Evaluate whether it is feasible to achieve the target IoT NTN device density, which is copied from TR 38.821 to TR 36.763.
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