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Communication organization in northern latitudes 

(current state) 

1. ʉʠʩʪʝʤʘ Iridium ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʫ ʚ ʩʝʚʝʨʥʳʭ ʰʠʨʦʪʘʭ ʥʘ ʫʛʣʘʭ ʤʝʩʪʘ ʦʪ 20 ʛʨʘʜ. ʋʟʢʦʧʦʣʦʩʥʘʷ ʩʚʷʟʴ 

ʠ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ, ʜʦʨʦʛʦ, ʤʘʩʩʦʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʪʨʫʜʥʝʥʦ;  

2. ʉʠʩʪʝʤʘ çɻʦʥʝʮè: ʪʦʣʴʢʦ ʧʘʢʝʪʥʘʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ, ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʤʘʩʩʦʚʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʪʨʫʜʥʝʥʦ; 

3. ʉʠʩʪʝʤʘ ʥʘ ʙʘʟʝ ʂɸ ʥʘ ɻʉʆ: ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʩʫʜʘʭ ʉʄʇ, ʙʦʣʴʰʠʝ 

ʧʦʣʥʦʧʦʚʦʨʦʪʥʳʝ ʘʥʪʝʥʥʳ, ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʩʚʷʟʠ ʚ ʜʚʠʞʝʥʠʠ ʥʝ                          

ʛʘʨʘʥʪʠʨʦʚʘʥʘ, ʤʘʩʩʦʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʪʨʫʜʥʝʥʦ. 

ʉʠʩʪʝʤʘ Iridium (ʋʄ=20 ʛʨʘʜ) ʉʠʩʪʝʤʘ çɻʦʥʝʮè (ʋʄ=7 ʛʨʘʜ) ʂɸ çʕʢʩʧʨʝʩʩ-ɸʄ5,ɸʄ6, ɸʄ33è(ʋʄ=1..7 ʛʨʘʜ) 
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Communication organization in northern latitudes 

ɻɿʈɺ ʩʠʩʪʝʤʳ Space Norway 

(ʋʄ=50 ʠ 60 ʛʨʘʜ) 

ʉʠʩʪʝʤʘ StarLink 

(ʋʄ=20 ʛʨʘʜ) 

1. ʉʠʩʪʝʤʘ StarLink ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʚ ʩʝʚʝʨʥʳʭ ʰʠʨʦʪʘʭ; 

2. ʇʝʨʩʧʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ Space Norway 

ʩʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʫʩʣʫʛʠ ʩʚʷʟʠ ʥʘ ʫʛʣʘʭ 

ʤʝʩʪʘ ʙʦʣʝʝ 40 ʛʨʘʜ; 

ɻɿʈɺ ʩʠʩʪʝʤʳ çʕʢʩʧʨʝʩʩ-ʈɺè 

(ʋʄ=50 ʠ 60 ʛʨʘʜ) 

3. ʉʠʩʪʝʤʘ çʕʢʩʧʨʝʩʩ-ʈɺè 

- ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʫ ʥʘ ʋʄ>50 ʛʨʘʜ. 

- ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʩʠʩʪʝʤʳ ʚ 2024 ʛ 

- ʜʦʨʦʛʠʝ, ʥʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʙʦʥʝʥʪʩʢʠʝ ʩʪʘʥʮʠʠ 

ʅʦ ʯʪʦ ʜʝʣʘʪʴ ʩʝʡʯʘʩ? 
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Application of HAPS for the radio communications organization 

in the NSR and in the Arctic 

ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ: 

- ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʚʳʩʦʪʝ ʦʢʦʣʦ 20 ʢʤ 

- ʫʛʣʳ ʤʝʩʪʘ ʥʝ ʤʝʥʝʝ 15 ʛʨʘʜ 

- ʥʘʢʣʦʥʥʘʷ ʜʘʣʴʥʦʩʪʴ ʥʝ ʙʦʣʝʝ 75 ʢʤ 

- ʜʠʘʤʝʪʨ ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʦ 145 ʢʤ 

- ʧʣʦʱʘʜʴ ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ 16,5 ʤʣʥ. ʢʤ2 

ʅʘʟʥʘʯʝʥʠʝ: ʰʠʨʦʢʦʧʦʣʦʩʥʘʷ 

ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ, ʛʦʣʦʩʦʚʘʷ 

ʩʚʷʟʴ ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʠ 

ʧʦʜʚʠʞʥʳʭ ʘʙʦʥʝʥʪʦʚ 

HAPS * - ʨʘʜʠʦʩʪʘʥʮʠʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʦʙʲʝʢʪʝ ʥʘ 

ʚʳʩʦʪʝ 20ï50 ʢʤ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʥʦʤʠʥʘʣʴʥʦʡ ʬʠʢʩʠʨʦʚʘʥʥʦʡ 

ʪʦʯʢʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ɿʝʤʣʠ 

ʆʩʥʦʚʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ 

* ʇʦ ʜʦʢʫʤʝʥʪʘʤ BR ITU 
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Construction Features of the çSatellite on GɽO - HAPS" system 

ɻʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʧʨʦʩʚʝʪʘ (çʫʛʣʘ 

ʤʝʩʪʘè) ʦʪ HAPS ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʂɸ ʥʘ ɻʉʆ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʢʣʦʥʝʥʠʷ (ʦʪ 0 ʜʦ 15 ʛʨʘʜ) ʂʦʥʪʨʦʣʴʥʘʷ ʪʦʯʢʘ 80 ʛʨʘʜ ʩ.ʰ. 30 ʛʨʘʜ ʚ.ʜ. 

ɹ) ɺʠʜ ʥʘ ɻʉʆ ʩʦ ʩʪʦʨʦʥʳ HAPS 

ɸ) ɺʠʜ ʥʘ ɻʉʆ ʦʪ ʥʘʟʝʤʥʦʡ ʩʪʘʥʮʠʠ 
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ɺʳʚʦʜʳ: 

1. çʋʛʦʣ ʤʝʩʪʘè ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ɻʉʆ ʦʪ HAPS ʥʘ ʉʄʇ (ʰʠʨʦʪʳ 76..80 ʛʨʘʜ) 

ʩʦʩʪʘʚʣʷʝʪ  6..10 ʛʨʘʜ; 

2. ʇʨʠ ʥʘʢʣʦʥʝʥʠʠ ʦʨʙʠʪʳ ʂɸ ʦʪ 5é10 ʛʨʘʜ çʫʛʦʣ ʤʝʩʪʘè ʩʦʩʪʘʚʠʪ 11é20 ʛʨʘʜ; 

3. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʝ ʂɸ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʉɸʉ; 

4. ʅʝʪ ʫʩʣʦʚʠʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʤʝʭ ʂɸ ʥʘ ɻʉʆ. 

Construction Features of the çSatellite on GɽO - HAPS" system 
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ɺʳʚʦʜʳ: 

1. ʀʟ ʣʶʙʦʡ ʪʦʯʢʠ ʥʘ ʉʄʇ ʜʣʷ HAPS ʜʦʩʪʫʧʥʳ 

ʜʝʡʩʪʚʫʶʱʠʝ ʩʧʫʪʥʠʢʠ ʨʦʩʩʠʡʩʢʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʥʘ 

ɻʉʆ 

2. ɼʣ ̫ʮʝʣʝʚʦʡ ʧʦʜʜʝʨʞʢʠ HAPS ʥʘ ʉʄʇ ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʟʚʝʨʥʫʪʳ ʥʝʩʢʦʣʴʢʦ ʤʘʣʳʭ ʩʧʫʪʥʠʢʦʚ ʥʘ 

ɻʉʆ 

3. ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʚʝʨʥʫʪʳ 

ʜʦʩʪʘʪʦʯʥʦ ʦʧʝʨʘʪʠʚʥʦ 

Availability of satellites in GEO orbit 

ɸ) HAPS (80 ʩ.ʰ. ʠ 30 ʚ.ʜ.) 

ʕʢʩʧʨʝʩʩ ɸʊ1, ʗʤʘʣ-402, ʕʢʩʧʨʝʩʩ ɸʄ-6, ʗʤʘʣ-601, 

ʕʢʩʧʨʝʩʩ-ɸʄ7, ʕʢʩʧʨʝʩʩ-ɸʄU1 

ɹ) HAPS (80 ʩ.ʰ. ʠ 90 ʚ.ʜ.) 

ʕʢʩʧʨʝʩʩ ɸʄ5, ʕʢʩʧʨʝʩʩ ɸʊ2, ʕʢʩʧʨʝʩʩ ɸʄ3, 

ʕʢʩʧʨʝʩʩ ɸʄ33, ʃʫʯ-5ɺ, ʗʤʘʣ-401, ʂʘʟʩʘʪ-2, 

ʕʢʩʧʨʝʩʩ ɸʊ1, ʗʤʘʣ 402, ʕʢʩʧʨʝʩʩ ɸʄ-6, ʗʤʘʣ-601, 

ʕʢʩʧʨʝʩʩ-ɸʄ7 

ɸ) HAPS (80 ʩ.ʰ. ʠ 140 ʚ.ʜ.) 

ʗʤʘʣ 300 ʂ, ʃʫʯ-5ɸ, ʗʤʘʣ 202, ʕʢʩʧʨʝʩʩ-ɸʊ2, ʕʢʩʧʨʝʩʩ 

ɸʄ2, ʕʢʩʧʨʝʩʩ ɸʄ-3, ʃʫʯ-5ɺ, ʗʤʘʣ-401 
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Frequency bands, HAPS payload  

ʏʘʩʪʦʪʥʳʡ ʨʝʩʫʨʩ: ʧʦʣʦʩʳ ʯʘʩʪʦʪ, ʚʳʜʝʣʝʥʥʳʝ ɺʂʈ-97, ɺʂʈ-2000 ʠ ɺʂʈ-12 ʠ ɺʂʈ-19 ʚ ʜʠʘʧʘʟʦʥʘʭ:  

2 ɻɻʮ, 6 ɻɻʮ, 27 ɻɻʮ, 31ï31,3 ɻɻʮ, 38ï39,5 ɻɻʮ, 47,2ï47,5 ɻɻʮ, 47,9ï48,2 ɻɻʮ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʘ LTE: 

-ʙʝʩʧʨʦʚʦʜʥʘʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ 

ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʠ ʜʨʫʛʠʭ ʪʝʨʤʠʥʘʣʦʚ, 

ʨʘʙʦʪʘʶʱʠʭ ʩ ʜʘʥʥʳʤʠ; 

 

-ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ  

ʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʟʥʳʤ 

ʘʙʦʥʝʥʪʘʤ: ʦʪ ʛʦʣʦʩʦʚʦʡ ʩʚʷʟʠ ʜʦ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; 

 

-ʘʜʘʧʪʠʚʥʘʷ ʩʠʩʪʝʤʘ, ʧʘʨʠʨʫʶʱʘʷ ʘʛʨʝʩʩʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

 

- ʧʦʜʜʝʨʞʢʘ MIMO ʠ Beamforming ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʜʝʞʥʦʩʪʠ ʢʘʥʘʣʘ 

ʇʨʠʤʝʨ (LTE, ʣʠʥʠʷ çʚʥʠʟè ʥʘ ʩʤʘʨʪʬʦʥ): 

-ʇʦʣʦʩʘ ʯʘʩʪʦʪ    5 ʄɻʮ 

-ʏʠʩʣʦ ʈɹ   25 

-ʏʠʩʣʦ ʧʦʜʥʝʩʫʱʠʭ  300 

-ʎʠʢʣʠʯʝʩʢʠʡ ʧʨʝʬʠʢʩ  ʥʦʨʤʘʣʴʥʳʡ 

-ʄʦʜʫʣʷʮʠʷ   64QAM 

-ʉʫʤʤʘʨʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ 25 ʄʙʠʪ/ʩ 

ɿʘʪʫʭʘʥʠʷ: ʚ ʘʪʤʦʩʬʝʨʝ ʩʚ. ʧʨʦ-ʚʦ 

- 2 ɻɻʮ  0,2 ʜɹ  136 ʜɹ  

- 6 ɻɻʮ  0,2 ʜɹ  145 ʜɹ 

- 27 ɻɻʮ  5,6 ʜɹ  158 ʜɹ 

* ʅʘ ʜʘʣʴʥʦʩʪʠ 40 ʢʤ 

-ʕʀʀʄ ʧʝʨʝʜʘʪʯʠʢʘ HAPS: 33 ʜɹʤ 

-ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠʝʤʥʠʢʘ: -77..-103 ʜɹʤ 

-ɼʦʧʫʩʪʠʤʳʝ ʧʦʪʝʨʠ ʥʘ ʣʠʥʠʠ: 110é136 ʜɹ 

(ʀɼ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʈʝʰʝʥʠʶ ɻʂʈʏ ˉ18-46-02) 

ɺʳʚʦʜ: ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʜʠʘʧʘʟʦʥʝ 2 ɻɻʮ 

ʚ ʧʦʣʦʩʘʭ 1,4 ʄɻʮ, 3 ʄɻʮ ʠʣʠ 5 ʄɻʮ 
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Coverage example of a NSR section with a HAPS network 

ʇʨʠʤʝʨ ʨʘʜʠʦʧʦʢʨʳʪʠʷ ʫʯʘʩʪʢʘ ʉʄʇ ʩʝʪʴʶ  ʚ ʩʦʩʪʘʚʝ 14 HAPS 

(ʫʛʦʣ ʤʝʩʪʘ ʥʘ ʛʨʘʥʠʮʝ ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ 15 ʛʨʘʜ) 


