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Abstract of the contribution:  This contribution highlights the potential role that 3GPP could play in digitally including the less favoured ones thanks to the integration of NTN networks in the 5G systems.
Discussion
1. Impacts of digital inclusion
The United Nations have identified that Information and Communication Technologies can achieve results at a scale, speed, quality, accuracy and cost not imaginable just a decade ago. They are means to deliver quality goods and services in the areas of health care, education, finance, commerce, governance and agriculture, among others. They can help to reduce poverty and hunger, boost health, create new jobs, mitigate climate change, improve energy efficiency and make cities and communities sustainable.
Use of ICT assumes access to basic data and also to basic voice connectivity services.

On the contrary, digital exclusion can contribute generating barriers in accessing to wealthier conditions of life. 

2. Coverage of terrestrial networks

Based on ITU data, the tables below provide an estimate of the world population not covered by 3G and 4G networks :

· per main region of the world based on continent

· per World Bank income groups

· per United Nations development group
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Africa 1 275 324 25% 47% 827 65% 51%

Asia 4 561 271 6% 39% 524 11% 32%

Europe 746 41 5% 6% 101 14% 6%

Latin America and the Caribbean 642 53 8% 8% 162 25% 10%

Northern America 364 1 0% 0% 1 0% 0%

Oceania 42 5 11% 1% 7 16% 0%

Total 7 630 695 9% 1 621 21%

World Bank income groups

1 - High Income 1 252 11 1% 2% 30 2% 2%

2 - Upper-Middle Income 2 622 98 4% 14% 299 11% 18%

3 - Lower-Middle Income 3 017 318 11% 46% 688 23% 42%

4 - Low Income 737 266 36% 38% 603 82% 37%

Total 7 630 695 9% 1 621 21%

UN development groups

1 - More developed countries 1 267 42 3% 6% 103 8% 6%

2 - Less developed countries 

excluding least ones

5 353 369 7% 53% 803 15% 50%

3 - Least developed countries 1 010 284 28% 41% 715 71% 44%

Total 7 630 695 9% 1 621 21%


The following method has been used: a subset of data for year 2018 was extracted from  ITU World Telecommunication/ICT Indicators (WTI) Database 2019 (June 2019 Edition) and sorted based on the above categories.

United Nations development groups are described as follows:

· More developed regions comprise Europe, Northern America, Australia/New Zealand and Japan.

· Less developed regions comprise all regions of Africa, Asia (except Japan), Latin America and the Caribbean plus Melanesia, Micronesia and Polynesia.

· The group of least developed countries includes 47 countries: 32 in Sub-Saharan Africa, 2 in Northern Africa and Western Asia, 4 in Central and Southern Asia, 4 in Eastern and South-Eastern Asia, 1 in Latin America and the Caribbean, 4 in Oceania.

World Bank income groups are based on a measure of national income per person, or GNI per capita. As of 1 July 2019, low-income economies are defined as those with a GNI per capita, calculated using the World Bank Atlas method, of $1,025 or less in 2018; lower middle-income economies are those with a GNI per capita between $1,026 and $3,995; upper middle-income economies are those between $3,996 and $12,375; high-income economies are those with a GNI per capita of $12,376 or more.
It should be noted that an analysis of these figures over years show that the 2018 coverage for 3G can be used as an estimate for the 4G coverage that could be reached by 2025. This assumption is illustrated on the diagram below that was extracted from Ericsson Mobility Report (edition November 2019). The 4G coverage in 2025 may approach the 3G coverage in 2018.
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Figure: World population coverage by technology (in 2018 & 2025)

As a synthesis, about 700 million people in the world are not covered by 3G terrestrial networks and will not be covered by 4G networks in the future. An overwhelming majority (94%) of these people are located in the less developed countries using UN definition. Near half of these persons live in Africa. These people are digitally excluded from a coverage point of view. Within least developed countries near 30% of people are not covered while it is less than 7%. 
These figures show how inequal is the coverage between favored and less favored countries but also unequal between people of a given less favored country. The ambition of a standardized NTN system in the 5G ecosystem is to extend the connectivity and voice continuity services and to aim at contributing to reduce the digital exclusion that these populations are suffering from today.
3. Complementing terrestrial networks with NTN
Thanks to the operating altitude of their platforms, Non Terrestrial Networks, whether satellites (Non-Geostationary or Geostationary) or High Altitude Platform Systems (HAPS) have a larger coverage range than terrestrial networks. The relative economic conditions of terrestrial and NTN are complementary as the first ones are deployed in areas with relatively high densities of populations and in the areas where the economic conditions are acceptable; in these areas NTN cannot compete (but can provide backup solutions if need be). 
In the less favoured areas, where terrestrial networks cannot be deployed within acceptable economic conditions, NTN may provide the necessary coverage. 

Proposal
As a matter of urgency, the 3GPP community is invited to take normative and study decisions to facilitate the introduction of NTN in Rel.17 (at RAN and SA) to endeavor the digital inclusion of more than 700 million people on planet Earth, representing 10% of the world population. 
The key success factor to enable digital inclusion through NTN, is the use of the same UE by less favoured (enabled by the adaptation of  NR over NTN and with the adequate 5G CN adaptations) and the most for favoured ones to access to the same applications for education, market exchange, etc. 
