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ȪɆɓɓɡɏ ɔɘɝɋɘ (ɇɆɓɐ ɊɆɓɓɡɛ/ɚɎɓɆɓɗɔɈɆɥ ɒɔɊɋɑɢ Ɏ ɘ.Ɋ.) ɗɔɊɋɖɌɎɘ ɐɔɓɚɎɊɋɓɜɎɆɑɢɓəɤ 

ɎɓɚɔɖɒɆɜɎɤ Ɏ ɥɈɑɥɋɘɗɥ ɗɔɇɗɘɈɋɓɓɔɗɘɢɤ ȴȴȴ çȪɌɋɏɗɔɓ ɣɓɊ ȵɆɖɘɓɋɖɗ ȰɔɓɗɆɑɘɎɓɉè. ȱɎɜɆ, 

ɎɗɕɔɑɢɍəɤɟɎɋ ɊɆɓɓɡɏ ɔɘɝɋɘ Ɏ ɗɔɊɋɖɌɆɟəɤɗɥ Ɉ ɓɋɒ ɎɓɚɔɖɒɆɜɎɤ, ɊɔɑɌɓɡ: 

(1) ɔɘɓɔɗɎɘɢɗɥ ɐ ɊɆɓɓɔɒə ɔɘɝɋɘə Ɏ ɗɔɊɋɖɌɆɟɋɏɗɥ Ɉ ɓɋɒ ɎɓɚɔɖɒɆɜɎɎ ɐɆɐ ɐ ɐɔɓɚɎɊɋɓɜɎɆɑɢɓɔɏ; 

(2) ɖɆɗɕɖɔɗɘɖɆɓɥɘɢ ɘɆɐəɤ ɎɓɚɔɖɒɆɜɎɤ ɐɆɐɎɒ-ɑɎɇɔ ɘɖɋɘɢɎɒ ɑɎɜɆɒ ɘɔɑɢɐɔ ɗ ɥɈɓɔ ɈɡɖɆɌɋɓɓɔɉɔ 

ɕɎɗɢɒɋɓɓɔɉɔ ɗɔɉɑɆɗɎɥ ȴȴȴ çȪɌɋɏɗɔɓ ɣɓɊ ȵɆɖɘɓɋɖɗ ȰɔɓɗɆɑɘɎɓɉè. 

ȴȴȴ çȪɌɋɏɗɔɓ ɣɓɊ ȵɆɖɘɓɋɖɗ ȰɔɓɗɆɑɘɎɓɉè ɓɋ ɓɋɗɋɘ ɐɆɐɔɏ-ɑɎɇɔ ɔɘɈɋɘɗɘɈɋɓɓɔɗɘɎ, ɕɖɥɒɔ Ɏ/ɎɑɎ 

ɐɔɗɈɋɓɓɔ ɈɡɘɋɐɆɤɟɋɏ Ɏɍ ɑɤɇɔɉɔ ɓɋɗɆɓɐɜɎɔɓɎɖɔɈɆɓɓɔɉɔ ɎɗɕɔɑɢɍɔɈɆɓɎɥ Ɏ/ɎɑɎ ɖɆɗɕɖɔɗɘɖɆɓɋɓɎɥ 

ɊɆɓɓɔɉɔ ɔɘɝɋɘɆ Ɏ/ɎɑɎ ɗɔɊɋɖɌɆɟɋɏɗɥ Ɉ ɓɋɒ ɎɓɚɔɖɒɆɜɎɎ. 
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1.  ȴȵȶȫȪȫȱȫȳȮɅ Ȯ ȲȫȸȴȪȴȱȴȩȮɅ 

ȷɔɉɑɆɗɓɔ ɚɖɋɏɒɈɔɖɐə ITU-T Y.3173 Ɏ ɊɔɐəɒɋɓɘɆɒ ɊɖəɉɎɛ ɗɘɆɓɊɆɖɘɎɍɎɖəɤɟɎɛ ɔɖɉɆɓɎɍɆɜɎɏ, 

ɆɈɘɔɓɔɒɓɔɗɘɢ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɥ ɗɋɘɎ ï ɣɘɔ ɕɔɑɓɔɗɘɢɤ ɆɈɘɔɒɆɘɎɝɋɗɐɔɋ ɎɗɕɔɑɓɋɓɎɋ ɕɖɔɜɋɗɗɔɈ 

əɕɖɆɈɑɋɓɎɥ ɗɋɘɢɤ Ɏ ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɒɎ əɗɑəɉɆɒɎ, ɔɗəɟɋɗɘɈɑɥɋɒɔɋ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ 

ɗɆɒɔɔɇəɝɆɋɒɡɛ (ɆɊɆɕɘɎɈɓɡɛ) ɆɑɉɔɖɎɘɒɔɈ Ɏ ɔɛɈɆɘɡɈɆɤɟɋɋ Ɉɗɋ əɖɔɈɓɎ ɕɖɔɜɋɗɗɔɈ ɔɕɋɖɆɘɔɖɆ ɗɋɘɎ 

ï ɔɘ əɕɖɆɈɑɋɓɎɥ ɗɋɘɢɤ (Network Management, Element Management) Ɋɔ ɔɕɋɖɆɜɎɔɓɓɡɛ Ɏ ɇɎɍɓɋɗ-

ɕɖɔɜɋɗɗɔɈ (OSS/BSS). ȨɔɍɒɔɌɓɆ ɝɆɗɘɎɝɓɆɥ ɆɈɘɔɓɔɒɓɔɗɘɢ ɔɛɈɆɘɡɈɆɤɟɆɥ ɔɘɊɋɑɢɓɡɋ ɉɖəɕɕɡ 

ɕɖɔɜɋɗɗɔɈ Ɏ ɔɘɑɎɝɆɤɟɆɥɗɥ ɗɘɋɕɋɓɢɤ ɎɗɐɑɤɝɋɓɎɥ ɝɋɑɔɈɋɐɆ Ɏɍ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔɉɔ Ɏɛ ɎɗɕɔɑɓɋɓɎɥ. 

ȰɔɓɜɋɕɜɎɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɖɆɗɗɒɆɘɖɎɈɆɋɘɗɥ ɗɘɆɓɊɆɖɘɎɍɎɖəɤɟɎɒɎ ɔɖɉɆɓɎɍɆɜɎɥɒɎ 

ɎɗɐɑɤɝɎɘɋɑɢɓɔ Ɉ ɐɔɓɘɋɐɗɘɋ ɗɋɘɋɏ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ, Ɉ ɐɔɘɔɖɡɛ ɖɋɆɑɎɍɔɈɆɓɡ ɘɋɛɓɔɑɔɉɎɎ 

ɖɆɍɊɋɑɋɓɎɥ ɐɔɓɘəɖɔɈ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ Ɏ ɕɖɔɉɖɆɒɒɓɔɉɔ əɕɖɆɈɑɋɓɎɥ (SDN), ɈɎɖɘəɆɑɎɍɆɜɎɎ 

ɗɋɘɋɈɡɛ ɚəɓɐɜɎɏ (NFV), ɈɓəɘɖɎ- Ɏ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɏ ɕɖɔɉɖɆɒɒɓɔɏ ɔɖɐɋɗɘɖɆɜɎɎ (MANO) Ɏ 

ɎɗɐəɗɗɘɈɋɓɓɔɉɔ ɎɓɘɋɑɑɋɐɘɆ (AI). 

ȭɆɊɆɝɎ, ɓɆ ɖɋɞɋɓɎɋ ɐɔɘɔɖɡɛ ɔɖɎɋɓɘɎɖɔɈɆɓɆ ɐɔɓɜɋɕɜɎɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ, ɔɗɓɔɈɡɈɆɤɘɗɥ ɓɆ 

ɈɔɍɒɔɌɓɔɗɘɥɛ ɕɋɖɋɝɎɗɑɋɓɓɡɛ Ɉɡɞɋ ɘɋɛɓɔɑɔɉɎɏ Ɏ ɚɔɖɒəɑɎɖəɤɘɗɥ ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ: 

¶ ɈɔɍɒɔɌɓɔɗɘɢ ɕɔɑɓɔɗɘɢɤ ɆɈɘɔɒɆɘɎɝɋɗɐɔɉɔ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɐɆɗɘɔɒɎɍɎɖɔɈɆɓɓɡɛ ɗɋɖɈɎɗɔɈ ɗ 

ɕɖɔɉɖɆɒɒɓɔ-ɓɆɗɘɖɆɎɈɆɋɒɡɒɎ Ɏ əɕɖɆɈɑɥɋɒɡɒɎ ɒɋɘɖɎɐɆɒɎ SLA, ɈɐɑɤɝɆɥ ɈɡɛɔɊɥɟɎɋ ɍɆ 

ɉɖɆɓɎɜɡ ɗɋɘɋɈɡɛ ɒɋɘɖɎɐ, ɘɆɐɎɋ ɐɆɐ əɖɔɈɋɓɢ ɇɋɍɔɕɆɗɓɔɗɘɎ, ɊɔɗɘəɕɓɔɗɘɎ, 

ɔɘɐɆɍɔəɗɘɔɏɝɎɈɔɗɘɎ Ɏ ɘ.ɕ.; 

¶ ɍɓɆɝɎɘɋɑɢɓɔɋ ɗɓɎɌɋɓɎɋ ɔɕɋɖɆɜɎɔɓɓɡɛ ɍɆɘɖɆɘ, ɗɈɥɍɆɓɓɡɛ ɗ ɔɕɑɆɘɔɏ ɘɖəɊɆ ɕɋɖɗɔɓɆɑɆ 

ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ Ɏɗɕɔɑɓɥɤɟɋɉɔ NMS Ɏ OSS/BSS ɕɖɔɜɋɗɗɡ əɕɖɆɈɑɋɓɎɥ ɗɋɘɢɤ Ɏ 

ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ əɗɑəɉ, Ɉ ɔɗɔɇɋɓɓɔɗɘɎ ɗɑɔɌɓɡɛ ɐɆɗɘɔɒɎɍɎɖəɋɒɡɛ əɗɑəɉ ɗ əɕɖɆɈɑɥɋɒɡɒ 

SLA; 

¶ ɕɔɈɡɞɋɓɎɋ ɣɓɋɖɉɔɣɚɚɋɐɘɎɈɓɔɗɘɎ Ɏ əɘɎɑɎɍɆɜɎɎ (ɗɖɋɊɓɋɉɔ əɖɔɈɓɥ ɍɆɉɖəɍɐɎ) ɖɋɗəɖɗɔɈ ɗɋɘɎ.  

ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɐɔɓɜɋɕɜɎɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɓɋɖɆɍɖɡɈɓɔ ɗɈɥɍɆɓɆ ɗ ɓɔɈɡɒɎ ɕɖɔɉɖɆɒɒɓɔ-

ɐɔɓɚɎɉəɖɎɖəɋɒɡɒɎ Ɏ əɕɖɆɈɑɥɋɒɡɒɎ ɗɋɖɈɎɗɆɒɎ, ɘɔ ɋɗɘɢ ɘɋɑɋɐɔɒ-ɗɋɖɈɎɗɆɒɎ ɔɇɑɆɊɆɤɟɎɒɎ 

ɛɆɖɆɐɘɋɖɎɗɘɎɐɆɒɎ ɔɇɑɆɝɓɡɛ ɗɋɖɈɎɗɔɈ, ɘɆɐ ɓɆɍɡɈɆɋɒɡɒɎ Network as a Service, NaaS. ȷɔɉɑɆɗɓɔ 

ɔɕɖɋɊɋɑɋɓɎɤ ȳɆɜɎɔɓɆɑɢɓɔɉɔ ɎɓɗɘɎɘəɘɆ ɗɘɆɓɊɆɖɘɔɈ Ɏ ɘɋɛɓɔɑɔɉɎɏ ȷȾȦ (NIST), ɔɇɑɆɝɓɡɒ 

ɗɋɖɈɎɗɔɒ ɓɆɍɡɈɆɋɘɗɥ ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ ɓɋ ɘɔɑɢɐɔ ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ, ɓɔ Ɏ ɑɤɇɡɛ ɊɖəɉɎɛ ɖɋɗəɖɗɔɈ 

ɎɑɎ ɚəɓɐɜɎɏ, ɈɐɑɤɝɆɥ ɗɋɘɋɈɡɋ, Ɉ ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ ɕɥɘɢɤ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆɒɎ çɔɇɑɆɝɓɔɗɘɎè: 

¶ ȴɇɋɗɕɋɝɎɈɆɋɘɗɥ ɗɈɔɇɔɊɓɡɏ ɗɋɘɋɈɔɏ Ɋɔɗɘəɕ ɐ ɗɋɖɈɎɗə; 

¶ ȶɋɗəɖɗɡ ɈɡɊɋɑɥɤɘɗɥ çɕɔ ɘɖɋɇɔɈɆɓɎɤè ɓɆ ɕɖɎɓɜɎɕɋ ɗɆɒɔɔɇɗɑəɌɎɈɆɓɎɥ, 

ɈɡɊɋɑɋɓɎɋ ɖɋɗəɖɗɔɈ ɕɖɔɎɗɛɔɊɎɘ ɆɈɘɔɒɆɘɎɝɋɗɐɎ, ɈɍɆɎɒɔɊɋɏɗɘɈɎɋ ɕɔɘɖɋɇɎɘɋɑɥ ɗ 

ɕɋɖɗɔɓɆɑɔɒ ɗɋɖɈɎɗ-ɕɖɔɈɆɏɊɋɖɆ ɓɋ ɘɖɋɇəɋɘɗɥ; 

¶ ȶɋɗəɖɗɡ ɔɇɠɋɊɎɓɥɤɘɗɥ Ɉ ɕəɑɡ Ɏ ɒɔɉəɘ ɇɡɘɢ ɎɗɕɔɑɢɍɔɈɆɓɡ ɖɆɍɑɎɝɓɡɒɎ 

ɕɔɑɢɍɔɈɆɘɋɑɥɒɎ, ɒɋɌɊə ɐɔɘɔɖɡɒɎ ɔɓɎ ɊɎɓɆɒɎɝɋɗɐɎ ɕɋɖɋɖɆɗɕɖɋɊɋɑɥɤɘɗɥ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ 

ɔɘ ɕɔɘɖɋɇɓɔɗɘɎ Ɉ ɓɎɛ Ɉ ɐɔɓɐɖɋɘɓɡɏ ɒɔɒɋɓɘ ɈɖɋɒɋɓɎ; 

¶ ȴɇɋɗɕɋɝɎɈɆɋɘɗɥ ɇɡɗɘɖɆɥ ɣɑɆɗɘɎɝɓɔɗɘɢ Ɉ əɕɖɆɈɑɋɓɎɎ ɖɋɗəɖɗɆɒɎ, ɘɔ ɋɗɘɢ ɗɎɗɘɋɒɆ 

ɊɔɑɌɓɆ ɇɡɘɢ ɕɔɗɘɖɔɋɓɆ ɘɆɐɎɒ ɔɇɖɆɍɔɒ, ɝɘɔɇɡ Ɏɒɋɘɢ ɈɔɍɒɔɌɓɔɗɘɢ ɇɡɗɘɖɔ ɈɡɊɋɑɥɘɢ 

ɖɋɗəɖɗɡ ɐɔɓɐɖɋɘɓɔɒə ɕɔɑɢɍɔɈɆɘɋɑɤ Ɏ ɈɡɗɈɔɇɔɌɊɆɘɢ Ɏɛ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɋɉɔ ɘɋɐəɟɋɏ 

ɕɔɘɖɋɇɓɔɗɘɎ Ɉ ɓɎɛ; 
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¶ ȴɇɋɗɕɋɝɎɈɆɋɘɗɥ ɎɍɒɋɖɎɒɔɗɘɢ ɕɖɋɊɔɗɘɆɈɑɥɋɒɔɉɔ ɗɋɖɈɎɗɆ, ɘɔ ɋɗɘɢ ɔɇɑɆɝɓɡɋ ɗɎɗɘɋɒɡ 

ɆɈɘɔɒɆɘɎɝɋɗɐɎ ɔɗəɟɋɗɘɈɑɥɤɘ ɔɕɘɎɒɎɍɆɜɎɔɓɓɔɋ əɕɖɆɈɑɋɓɎɋ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ 

ɓɋɔɇɛɔɊɎɒɡɛ Ɋɑɥ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɗɋɖɈɎɗɆ ɖɋɗəɖɗɔɈ ɓɆ ɔɗɓɔɈɋ ɒɋɘɖɎɐ, ɗɕɋɜɎɚɎɝɓɡɛ Ɋɑɥ 

ɐɆɌɊɔɉɔ ɈɎɊɆ ɗɋɖɈɎɗɆ Ɏ ɈɎɊɆ Ɏɗɕɔɑɢɍəɋɒɡɛ ɖɋɗəɖɗɔɈ; ɎɍɒɋɖɋɓɎɥ ɥɈɑɥɤɘɗɥ ɔɇɠɋɐɘɎɈɓɡɒɎ 

Ɏ ɕɖɔɍɖɆɝɓɡɒɎ Ɋɑɥ ɕɖɔɈɆɏɊɋɖɆ Ɏ Ɋɑɥ ɕɔɑɢɍɔɈɆɘɋɑɥ, ɔɕɑɆɘɆ ɕɖɔɎɍɈɔɊɎɘɗɥ ɕɔ 

ɚɆɐɘɎɝɋɗɐɔɒə ɔɇɠɋɒə Ɏ ɐɆɝɋɗɘɈə ɕɔɘɖɋɇɑɋɓɓɡɛ ɖɋɗəɖɗɔɈ. 

ȵɔɊ ɘɖɆɊɎɜɎɔɓɓɡɒɎ ɘɋɑɋɐɔɒ-əɗɑəɉɆɒɎ Ɉ ɓɆɗɘɔɥɟɋɒ ɎɗɗɑɋɊɔɈɆɓɎɎ ɕɔɓɎɒɆɤɘɗɥ əɗɑəɉɎ ɗ 

ɔɘɗəɘɗɘɈɎɋɒ ɐɆɐɎɛ-ɑɎɇɔ ɎɑɎ Ɉɗɋɛ ɕɋɖɋɝɎɗɑɋɓɓɡɛ Ɉɡɞɋ ɛɆɖɆɐɘɋɖɎɗɘɎɐ NaaS, Ɉ ɝɆɗɘɓɔɗɘɎ 

ɈɔɍɒɔɌɓɔɗɘɎ ɗɆɒɔɔɇɗɑəɌɎɈɆɓɎɥ, ɇɡɗɘɖɔɏ ɣɑɆɗɘɎɝɓɔɗɘɎ Ɏ ɉɆɖɆɓɘɎɖɔɈɆɓɓɔɉɔ SLA. Ƀɘɔ ɘɆɐɎɋ 

əɗɑəɉɎ ɐɆɐ ɗɋɘɋ-ɍɆɈɎɗɎɒɡɋ ɉɔɑɔɗɔɈɡɋ ɗɋɖɈɎɗɡ, əɗɑəɉɎ ɒɔɇɎɑɢɓɔɏ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ ɓɋ ɎɒɋɤɟɎɋ 

ɉɆɖɆɓɘɎɖɔɈɆɓɓɔɉɔ SLA, ɗɘɆɘɎɝɓɡɋ ɐɆɓɆɑɢɓɡɋ əɗɑəɉɎ ɓɋ ɎɒɋɤɟɎɋ ɈɔɍɒɔɌɓɔɗɘɎ ɇɡɗɘɖɔɉɔ 

ɎɍɒɋɓɋɓɎɥ Ɏɛ ɛɆɖɆɐɘɋɖɎɗɘɎɐ Ɏ ɓɋ ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɋ ɓɆ ɕɖɎɓɜɎɕɆɛ ɗɆɒɔɔɇɗɑəɌɎɈɆɓɎɥ, əɗɑəɉɎ 

ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ Ɉ ɚɎɐɗɎɖɔɈɆɓɓɡɛ ɗɋɘɥɛ ɓɋ ɎɒɋɤɟɎɋ SLA Ɏ ɗɘɆɘɎɝɓɔ ɔɉɖɆɓɎɝɋɓɓɡɋ ɕɔ ɗɐɔɖɔɗɘɎ.  

ȵɔɊ ɘɖɆɊɎɜɎɔɓɓɡɒɎ ɔɕɋɖɆɘɔɖɆɒɎ ɕɔɓɎɒɆɤɘɗɥ ɕɖɔɈɆɏɊɋɖɡ ɕɖɋɎɒəɟɋɗɘɈɋɓɓɔ ɘɖɆɊɎɜɎɔɓɓɡɛ 

əɗɑəɉ ɗɈɥɍɎ, Ɇ ɕɔɊ ɔɕɋɖɆɘɔɖɆɒɎ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ ɕɔɓɎɒɆɤɘɗɥ ɕɖɔɈɆɏɊɋɖɡ əɗɑəɉ ɐɑɆɗɗɆ NaaS Ɏ 

ɊɖəɉɎɛ ɔɇɑɆɝɓɡɛ əɗɑəɉ. Ȫɑɥ ɕɋɖɈɡɛ ɕɔɐɆ ɛɆɖɆɐɘɋɖɋɓ ɓɎɍɐɎɏ əɖɔɈɋɓɢ ɆɈɘɔɒɆɘɎɍɆɜɎɎ, Ɏ, 

ɗɔɔɘɈɋɘɗɘɈɋɓɓɔ, Ɏɗɕɔɑɓɥɋɒɡɋ ɕɖɋɎɒəɟɋɗɘɈɋɓɓɔ Ɉɖəɝɓəɤ NMS/OSS/BSS ɕɖɔɜɋɗɗɡ. Ȩɘɔɖɡɋ əɌɋ Ɉ 

ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ɊɔɗɘɎɉɑɎ Ɉɡɗɔɐɔɉɔ əɖɔɈɓɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ, ɝɘɔ ɕɔɍɈɔɑɥɋɘ Ɏɒ ɕɖɋɊɔɗɘɆɈɑɥɘɢ 

ɐɔɒɒɋɖɝɋɗɐɎ əɗɕɋɞɓɡɋ ɊɎɓɆɒɎɝɓɡɋ ɕɖɔɉɖɆɒɒɓɔ-əɕɖɆɈɑɥɋɒɡɋ ɗɋɖɈɎɗɡ. ȷɖɆɈɓɋɓɎɋ ɚɎɓɆɓɗɔɈɔɏ 

ɔɘɝɋɘɓɔɗɘɎ ɣɘɎɛ ɊɈəɛ ɈɎɊɔɈ ɕɖɔɈɆɏɊɋɖɔɈ ɕɔɍɈɔɑɥɋɘ ɐɔɑɎɝɋɗɘɈɋɓɓɔ ɔɜɋɓɎɘɢ ɈɑɎɥɓɎɋ 

ɆɈɘɔɒɆɘɎɍɆɜɎɎ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ ɓɆ ɣɐɔɓɔɒɎɝɋɗɐɎɋ Ɏ ɚɎɓɆɓɗɔɈɡɋ ɕɔɐɆɍɆɘɋɑɎ ɘɋɑɋɐɔɒ-

ɕɖɔɈɆɏɊɋɖɔɈ, ɘɔ ɋɗɘɢ ɗɔɔɘɓɋɗɘɎ ɊɔɗɘɎɉɓəɘɡɏ ɔɕɋɖɆɘɔɖɔɒ əɖɔɈɋɓɢ ɆɈɘɔɓɔɒɓɔɗɘɎ ɗɈɔɋɏ ɗɋɘɎ ɗ 

ɕɔɑəɝɋɓɓɡɒɎ ɚɎɓɆɓɗɔɈɡɒɎ ɖɋɍəɑɢɘɆɘɆɒɎ.  

ȵɔ ɒɋɖɋ ɖɆɍɈɎɘɎɥ ɓɔɈɡɛ əɗɑəɉ ɘɖɆɊɎɜɎɔɓɓɡɒɎ ɔɕɋɖɆɘɔɖɆɒɎ Ɏɛ ɔɘɑɎɝɎɥ ɔɘ ɓɔɈɡɛ ɔɕɋɖɆɘɔɖɔɈ 

ɇəɊəɘ ɗɒɋɟɆɘɢɗɥ Ɏɍ ɐɆɘɋɉɔɖɎɎ ɣɚɚɋɐɘɎɈɓɔɗɘɎ Ɉ ɐɆɘɋɉɔɖɎɤ ɖɆɍɑɎɝɎɏ ɇɎɍɓɋɗ-ɖɔɑɋɏ: ɓɔɈɡɋ 

ɔɕɋɖɆɘɔɖɡ ɇəɊəɘ ɕɖɋɎɒəɟɋɗɘɈɋɓɓɔ Ɏɗɕɔɑɓɥɘɢ ɖɔɑɢ ɔɕɋɖɆɘɔɖɔɈ ɗɐɈɔɍɓɡɛ ɈɎɖɘəɆɑɢɓɡɛ ɗɑɔɋɈ, ɓɋ 

ɎɒɋɤɟɎɛ ɗɔɇɗɘɈɋɓɓɡɛ ɚɎɍɎɝɋɗɐɎɛ ɖɋɗəɖɗɔɈ, Ɇ ɘɖɆɊɎɜɎɔɓɓɡɋ ɔɕɋɖɆɘɔɖɡ ï ɖɔɑɢ ɔɕɋɖɆɘɔɖɔɈ 

ɚɎɍɎɝɋɗɐɎɛ ɊɔɒɋɓɔɈ, ɕɔɊɊɋɖɌɎɈɆɤɟɎɛ ɘɋɛɓɔɑɔɉɎɎ SDN, NFV, MANO, AI Ɏ ɎɒɋɤɟɎɋ ɓɆɇɔɖ 

ɗɘɆɓɊɆɖɘɓɡɛ ɔɘɐɖɡɘɡɛ ɎɓɘɋɖɚɋɏɗɔɈ Ɋɑɥ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɗ ɔɕɋɖɆɘɔɖɆɒɎ ɗɐɈɔɍɓɡɛ ɗɑɔɋɈ. 

Ȩ ɐɆɝɋɗɘɈɋ ɎɗɘɔɝɓɎɐɔɈ ɊɆɓɓɡɛ Ɋɑɥ ɓɆɗɘɔɥɟɋɉɔ ɎɗɗɑɋɊɔɈɆɓɎɥ ɎɗɕɔɑɢɍɔɈɆɓɡ ɗɔɇɗɘɈɋɓɓɡɋ ɔɜɋɓɐɎ 

Jôson&Partners ɉɑɔɇɆɑɢɓɔɉɔ ɖɡɓɐɆ əɗɑəɉ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ (NaaS), ɊɆɓɓɡɋ ɗɘɔɖɔɓɓɎɛ 

ɆɓɆɑɎɘɎɝɋɗɐɎɛ ɐɔɒɕɆɓɎɏ ɕɔ ɉɑɔɇɆɑɢɓɔɒə ɖɡɓɐə ɘɖɆɊɎɜɎɔɓɓɡɛ əɗɑəɉ ɗɈɥɍɎ, ɊɆɓɓɡɋ ɔɚɎɜɎɆɑɢɓɔɏ 

ɚɎɓɆɓɗɔɈɔɏ ɔɘɝɋɘɓɔɗɘɎ ɘɖɆɊɎɜɎɔɓɓɡɛ Ɏ ɓɔɈɡɛ ɘɋɑɋɐɔɒ- Ɏ Ȯȸ-ɕɖɔɈɆɏɊɋɖɔɈ, ɘɋɛɓɎɝɋɗɐɆɥ 

ɊɔɐəɒɋɓɘɆɜɎɥ ɓɆ əɗɑəɉɎ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ, Ɇ ɘɆɐɌɋ ɔɚɎɜɎɆɑɢɓɡɋ Ɋɔɐəɒɋɓɘɡ ɗɘɆɓɊɆɖɘɎɍɎɖəɤɟɎɛ 

ɔɖɉɆɓɎɍɆɜɎɏ Ɏ ɓɆəɝɓɡɋ ɕəɇɑɎɐɆɜɎɎ ɓɆ ɘɋɒə ɆɈɘɔɓɔɒɓɡɛ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɛ ɗɋɘɋɏ. 
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2.  ȰȴȳȼȫȵȼȮȮ ȦȨȸȴȲȦȸȮȭȦȼȮȮ ȹȵȶȦȨȱȫȳȮɅ ȬȮȭȳȫȳȳɁȲ ȼȮȰȱȴȲ 

ȷȫȸȫȯ Ȯ ȷȫȶȨȮȷȴȨ ï ȴȷȳȴȨȳɁȫ ȵȴȪȻȴȪɁ, ȸȫȻȳȴȱȴȩȮȮ Ȯ 

ɃȰȴȳȴȲȮȽȫȷȰȮȫ ȵȶȮȳȼȮȵɁ, ȮȷȸȴȶȮɅ ȶȦȭȨȮȸȮɅ Ȯ ȵȫȶȷȵȫȰȸȮȨɁ 

2.1.  ȴȵȶȫȪȫȱȫȳȮɅ ȦȨȸȴȲȦȸȮȽȫȷȰȴȩȴ Ȯ ȦȨȸȴȳȴȲȳȴȩȴ 

ȹȵȶȦȨȱȫȳȮɅ, ȹȶȴȨȳȮ ȦȨȸȴȳȴȲȳȴȷȸȮ Ȯ ȮȷȵȴȱɂȭȴȨȦȳȮɅ 

ȮȷȰȹȷȸȨȫȳȳȴȩȴ ȮȳȸȫȱȱȫȰȸȦ 

ȦɈɘɔɓɔɒɓɔɗɘɢ ï ɣɘɔ ɎɗɕɔɑɓɋɓɎɋ ɐɆɐɔɉɔ-ɑɎɇɔ ɕɖɔɜɋɗɗɆ ɗɔɔɘɈɋɘɗɘɈəɤɟɎɒɎ ɕɖɔɉɖɆɒɒɓɡɒɎ 

ɕɖɎɑɔɌɋɓɎɥɒɎ ɇɋɍ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔɉɔ əɝɆɗɘɎɥ ɝɋɑɔɈɋɐɆ. ȳɋɗɒɔɘɖɥ ɓɆ ɎɗɕɔɑɢɍɔɈɆɓɎɋ ɘɋɖɒɎɓɆ 

çɆɈɘɔɓɔɒɓɡɋ ɗɋɘɎè, Ɉ ɊɋɏɗɘɈɎɘɋɑɢɓɔɗɘɎ ɖɋɝɢ ɎɊɋɘ ɓɋ ɗɐɔɑɢɐɔ ɔ ɗɆɒɎɛ ɗɋɘɥɛ, ɚɎɍɎɝɋɗɐɎɛ Ɏ 

ɈɎɖɘəɆɑɢɓɡɛ, ɗɐɔɑɢɐɔ ɔ ɕɖɔɜɋɗɗɆɛ əɕɖɆɈɑɋɓɎɥ ɎɒɎ Ɏ ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɒɎ ɗ Ɏɛ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ 

ɗɋɖɈɎɗɆɒɎ. 

ȦɓɆɑɔɉɔɒ ɕɔɓɥɘɎɥ ɆɈɘɔɓɔɒɓɔɗɘɎ ɗɋɘɋɏ ɗɈɥɍɎ ɒɔɌɋɘ ɗɑəɌɎɘɢ ɘɋɖɒɎɓ çɆɈɘɔɒɆɘɎɝɋɗɐɎɋ ɗɎɗɘɋɒɡ 

əɕɖɆɈɑɋɓɎɥ ɘɋɛɓɔɑɔɉɎɝɋɗɐɎɒɎ ɕɖɔɜɋɗɗɆɒɎè (Ȧȷȹȸȵ), ɘɆɐɌɋ ɓɆɍɡɈɆɋɒɡɋ Operations Technologies 

(OT), ɐɔɘɔɖɡɋ Ɉ ɔɘɑɎɝɎɋ ɔɘ ɘɖɆɊɎɜɎɔɓɓɡɛ ɎɓɚɔɖɒɆɜɎɔɓɓɡɛ ɗɎɗɘɋɒ (IT), ɘɆɐɎɛ ɐɆɐ ERP, CRM Ɏ 

ɕɖɔɝɎɛ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ Ɏɗɕɔɑɓɥɤɘ ɕɖɔɜɋɗɗ, Ɇ ɓɋ ɗɑəɌɆɘ ɗɖɋɊɗɘɈɔɒ ɎɓɚɔɖɒɆɜɎɔɓɓɔɏ ɕɔɊɊɋɖɌɐɎ 

ɎɗɕɔɑɓɋɓɎɥ ɣɘɔɉɔ ɕɖɔɜɋɗɗɆ ɑɤɊɢɒɎ. ȰɆɐ Ɏ Ɋɑɥ ɗɚɋɖɡ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɏ, Ɉ ɜɋɑɔɒ Ɉ ɗɚɋɖɋ 

ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɕɖɔɎɍɈɔɊɗɘɈɋɓɓɡɛ Ɏ ɇɎɍɓɋɗ-ɕɖɔɜɋɗɗɔɈ Ɏɒɋɋɘ ɒɋɗɘɔ ɘɋɓɊɋɓɜɎɥ ɓɆ ɗɑɎɥɓɎɋ OT Ɏ 

IT-ɗɎɗɘɋɒ Ɉ ɋɊɎɓɡɏ ɆɈɘɔɒɆɘɎɝɋɗɐɎɏ ɆɊɆɕɘɎɈɓɡɏ ɐɔɓɘəɖ əɕɖɆɈɑɋɓɎɥ (ȶɎɗ. 1). ȳɆɕɖɎɒɋɖ, ɣɘɔ ɘɆɐɎɋ 

ɐɔɓɜɋɕɜɎɎ ɐɆɐ ȮɓɊəɗɘɖɎɥ 4.0 Ɉ ɔɇɖɆɇɆɘɡɈɆɤɟɋɏ ɕɖɔɒɡɞɑɋɓɓɔɗɘɎ, ɐɔɓɜɋɕɜɎɥ ɆɈɘɔɓɔɒɓɔɉɔ 

ɘɖɆɓɗɕɔɖɘɆ, əɒɓɔɏ ɣɓɋɖɉɔɗɎɗɘɋɒɡ, əɒɓɔɉɔ ɒɋɗɘɔɖɔɌɊɋɓɎɥ Ɏ ɘɆɐ ɊɆɑɋɋ. 

ȶɎɗ. 1. ȼɎɚɖɔɈɎɍɆɜɎɥ ɕɖɋɊɕɖɎɥɘɎɥ 

 

ȮɗɘɔɝɓɎɐ: Jôson & Partners Consulting 

ȵɔɥɈɑɋɓɎɋ ɐɔɓɜɋɕɜɎɎ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɈɡɍɈɆɓɔ Ɏɒɋɓɓɔ ɣɘɎɒ ɇɔɑɋɋ ɔɇɟɎɒ, ɔɛɈɆɘɡɈɆɤɟɎɒ Ɉɗɋ 

ɔɘɖɆɗɑɎ ɣɐɔɓɔɒɎɐɎ ɕɖɔɜɋɗɗɔɒ ɜɎɚɖɔɈɔɏ ɘɖɆɓɗɚɔɖɒɆɜɎɎ, ɘɔ ɋɗɘɢ ɕɖɔɜɋɗɗɔɒ ɕɋɖɋɛɔɊɆ ɔɘ 

ɔɇɖɆɍɔɈɆɓɓɡɛ ɑɤɊɢɒɎ ɎɋɖɆɖɛɎɝɋɗɐɎɛ ɗɎɗɘɋɒ əɕɖɆɈɑɋɓɎɥ ɓɆ ɕɑɔɗɐɎɋ ɆɈɘɔɓɔɒɓɡɋ ɗɎɗɘɋɒɡ 

əɕɖɆɈɑɋɓɎɥ, Ɉ ɐɔɘɔɖɡɛ ɝɋɑɔɈɋɐ Ɉɡɕɔɑɓɥɋɘ ɖɔɑɢ Ɏɛ ɖɆɍɖɆɇɔɘɝɎɐɆ. Ȧ ɕɔɗɐɔɑɢɐə ɘɆɐɎɋ ɗɎɗɘɋɒɡ 

ɥɈɑɥɤɘɗɥ ɕɖɔɉɖɆɒɒɓɡɒɎ Ɏ, ɗɔɔɘɈɋɘɗɘɈɋɓɓɔ, Ɏɗɕɔɑɢɍəɤɘ ɖɆɍɓɔɔɇɖɆɍɓəɤ ȮȰȸ-ɎɓɚɖɆɗɘɖəɐɘəɖə ï 
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ɗɔɇɗɘɈɋɓɓəɤ (on-premise) Ɏ ɈɓɋɞɓɎɛ ɕɖɔɈɆɏɊɋɖɔɈ, ɘɔ Ɏ ɔɘ ɔɕɋɖɆɘɔɖɔɈ ȮȰȸ-ɎɓɚɖɆɗɘɖəɐɘəɖɡ 

ɘɖɋɇəɋɘɗɥ ɎɗɕɔɑɢɍɔɈɆɘɢ ɆɓɆɑɔɉɎɝɓɡɋ ɔɇɟɎɒ ɕɔɊɛɔɊɡ ɐ əɕɖɆɈɑɋɓɎɤ ɎɓɚɖɆɗɘɖəɐɘəɖɔɏ Ɏ 

ɗɋɖɈɎɗɆɒɎ. 

ȵɔ ɐɑɆɗɗɎɚɎɐɆɜɎɎ TM Forum (ɗɒ. ɘɆɐɌɋ ȶɆɍɊɋɑ 3.2), ɕɖɔɜɋɗɗɡ ȮȰȸ-ɔɕɋɖɆɘɔɖɆ ɉɖəɕɕɎɖəɤɘɗɥ Ɏ 

ɕɔɊɖɆɍɊɋɑɥɤɘɗɥ ɓɆ ɘɖɎ əɖɔɈɓɥ: ɔɇɖɆɍəɤɟɎɋ ɐɔɓɘəɖ əɕɖɆɈɑɋɓɎɥ ɗɋɘɢɤ (network management 

system, NMS), ɐɔɓɘəɖ ɔɕɋɖɆɜɎɔɓɓɡɛ (operations support system, OSS) Ɏ ɇɎɍɓɋɗ-ɕɖɔɜɋɗɗɔɈ 

(business support system, BSS). 

ȳɔɈɔɈɈɋɊɋɓɎɋɒ ɥɈɑɥɋɘɗɥ ɐɑɆɗɗɎɚɎɐɆɜɎɥ ɆɈɘɔɓɔɒɓɔɗɘɎ ɎɗɕɔɑɓɋɓɎɥ ɣɘɎɛ ɕɖɔɜɋɗɗɔɈ, 

ɗɐɔɔɖɊɎɓɎɖɔɈɆɓɔ ɖɆɍɖɆɇɔɘɆɓɓɆɥ Ɉ ITU-T, TM Forum, ETSI Ɏ 3GPP. ȳɆ ȶɎɗ. 2 ɕɖɋɊɗɘɆɈɑɋɓɆ 

ɐɑɆɗɗɎɚɎɐɆɜɎɥ ɓɆ ɕɖɎɒɋɖɋ ITU-T (ə ɔɗɘɆɑɢɓɡɛ ɔɓɆ ɆɓɆɑɔɉɎɝɓɆ), ɗɔɉɑɆɗɓɔ ɐɔɘɔɖɔɏ ɆɈɘɔɓɔɒɓɔɗɘɢ 

ɎɗɕɔɑɓɋɓɎɥ ɕɖɔɜɋɗɗɔɈ Ɉɓɋ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ Ɏɛ əɖɔɈɓɥ (NMS, OSS, BSS) Ɏɒɋɋɘ ɘɖɎ ɉɖɆɊɆɜɎɎ: 

ɎɗɕɔɑɓɋɓɎɋ ɝɋɑɔɈɋɐɔɒ (Human), ɕɖɎ ɣɘɔɒ Ȯȸ-ɗɎɗɘɋɒɡ ɒɔɉəɘ ɎɗɕɔɑɢɍɔɈɆɘɢɗɥ Ɉ ɐɆɝɋɗɘɈɋ ɗɖɋɊɗɘɈ 

ɎɓɚɔɖɒɆɜɎɔɓɓɔɏ ɕɔɊɊɋɖɌɐɎ Ɉɡɕɔɑɓɥɋɒɡɛ ɑɤɊɢɒɎ ɊɋɏɗɘɈɎɏ Ɏ ɕɖɎɓɎɒɆɋɒɡɛ ɎɒɎ ɖɋɞɋɓɎɏ, 

ɆɈɘɔɒɆɘɎɝɋɗɐɔɋ ɎɗɕɔɑɓɋɓɎɋ ɕɔ ɍɆɊɆɓɓɡɒ ɝɋɑɔɈɋɐɔɒ ɚɎɐɗɎɖɔɈɆɓɓɡɒ ɆɑɉɔɖɎɘɒɆɒ (Human and 

System), Ɏ ɆɈɘɔɒɆɘɎɝɋɗɐɔɋ ɎɗɕɔɑɓɋɓɎɋ ɕɔ ɎɍɓɆɝɆɑɢɓɔ ɍɆɊɆɓɓɡɒ ɝɋɑɔɈɋɐɔɒ ɆɑɉɔɖɎɘɒɆɒ, ɓɔ 

ɆɈɘɔɒɆɘɎɝɋɗɐɎ ɒɔɊɎɚɎɜɎɖəɋɒɡɒ ɗɎɗɘɋɒɔɏ ɓɆ ɔɗɓɔɈɋ ɆɓɆɑɎɍɆ ɓɆɐɆɕɑɎɈɆɋɒɡɛ ɊɆɓɓɡɛ ɔ 

ɕɔɈɋɊɋɓɎɎ ɗɎɗɘɋɒɡ Ɏ ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɥ ɋɋ ɗɔɗɘɔɥɓɎɥ (System). ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɉɖɆɊɆɜɎɥ Human  

and  System  ï ɣɘɔ əɖɔɈɋɓɢ ɕɔɑɓɔɏ ɆɈɘɔɒɆɘɎɍɆɜɎɎ, Ɇ ɉɖɆɊɆɜɎɥ System  ï ɣɘɔ əɖɔɈɋɓɢ 

ɕɔɑɓɔɏ ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ, ɘɔ ɋɗɘɢ ɕɔɑɓɔɏ ɆɈɘɔɓɔɒɓɔɗɘɎ ɔɘ ɊɋɏɗɘɈɎɏ ɝɋɑɔɈɋɐɆ ɈɐɑɤɝɆɥ 

ɗɆɒɔɆɊɆɕɘɆɜɎɤ ɆɑɉɔɖɎɘɒɔɈ. 

ȶɎɗ. 2. ȹɖɔɈɓɎ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɗɘɎ Ɏ ɆɈɘɔɓɔɒɓɔɗɘɎ Ɉ əɕɖɆɈɑɋɓɎɎ ɗɋɘɥɒɎ Ɏ 
ɗɋɖɈɎɗɆɒɎ 

 

ȮɗɘɔɝɓɎɐ: ITU-T 
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ȳɆɖɥɊə ɗ ɐɑɆɗɗɎɚɎɐɆɜɎɋɏ ɉɖɆɊɆɜɎɏ ɆɈɘɔɓɔɒɓɔɗɘɎ ɗɘɆɓɊɆɖɘɎɍɎɖəɤɟɎɒɎ ɔɖɉɆɓɎɍɆɜɎɥɒɎ 

ɖɆɍɖɆɇɔɘɆɓɆ ɝɋɘɐɆɥ ɒɋɘɔɊɎɐɆ ɆəɊɎɘɆ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ ɔɕɋɖɆɘɔɖɔɈ, ɕɔɍɈɔɑɥɤɟɆɥ 

ɔɊɓɔɍɓɆɝɓɔ ɔɕɖɋɊɋɑɎɘɢ ɗɘɋɕɋɓɢ ɆɈɘɔɓɔɒɓɔɗɘɎ ɕɖɔɜɋɗɗɆ ɎɑɎ ɉɖəɕɕɡ ɕɖɔɜɋɗɗɔɈ. ȵɔɗɐɔɑɢɐə 

ɖɆɍɑɎɝɓɡɋ ɕɖɔɜɋɗɗɡ ɒɔɉəɘ Ɏɒɋɘɢ ɖɆɍɓəɤ ɗɘɋɕɋɓɢ ɆɈɘɔɓɔɒɓɔɗɘɎ, ɘɔ Ɋɑɥ ɔɜɋɓɐɎ ɗɘɋɕɋɓɎ 

ɆɈɘɔɓɔɒɓɔɗɘɎ ɉɖəɕɕɡ ɕɖɔɜɋɗɗɔɈ Ɏɗɕɔɑɢɍəɋɘɗɥ ɗɘɋɕɋɓɢ ɆɈɘɔɓɔɒɓɔɗɘɎ ɓɆɎɒɋɓɋɋ ɆɈɘɔɓɔɒɓɔɉɔ 

ɕɖɔɜɋɗɗɆ. 

Ȱɖɔɒɋ ɘɔɉɔ, Ɋɑɥ ɐɑɆɗɗɎɚɎɐɆɜɎɎ ɗɘɋɕɋɓɎ ɆɈɘɔɓɔɒɓɔɗɘɎ ɈɈɋɊɋɓɡ ɖɆɍɓɡɋ ɈɋɗɆ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ 

ɐɔɓɐɖɋɘɓɔɏ ɚɆɍɡ ɕɖɔɜɋɗɗɆ əɕɖɆɈɑɋɓɎɥ: ɎɗɕɔɑɓɋɓɎɋ (action implementation), ɗɇɔɖ ɊɆɓɓɡɛ (data 

collection), ɆɓɆɑɎɍ (analysis), ɕɖɎɓɥɘɎɋ ɔɕɋɖɆɘɎɈɓɔɉɔ ɖɋɞɋɓɎɥ (decision) Ɏ ɕɖɎɓɥɘɎɋ 

ɗɖɋɊɓɋɗɖɔɝɓɔɉɔ Ɏ ɗɘɖɆɘɋɉɎɝɋɗɐɔɉɔ ɖɋɞɋɓɎɥ (demand mapping). ȳɆɎɒɋɓɢɞɎɏ əɖɔɈɋɓɢ 

ɆɈɘɔɓɔɒɓɔɗɘɎ ï L1, ɓɆɝɎɓɆɋɘɗɥ ɗ ɖɋɆɑɎɍɆɜɎɎ ɉɖɆɊɆɜɎɎ çHuman and Systemè, ɘɔ ɋɗɘɢ 

ɆɈɘɔɒɆɘɎɝɋɗɐɔɉɔ ɎɗɕɔɑɓɋɓɎɥ ɍɆɊɆɓɓɡɛ ɝɋɑɔɈɋɐɔɒ ɆɑɉɔɖɎɘɒɔɈ ɓɆ ɚɆɍɆɛ ɎɗɕɔɑɓɋɓɎɥ Ɏ ɗɇɔɖɆ 

ɊɆɓɓɡɛ. ȳɆɎɇɔɑɢɞɎɏ ï ɣɘɔ ɆɈɘɔɒɆɘɎɝɋɗɐɔɋ ɎɗɕɔɑɓɋɓɎɋ ɕɔ ɆɈɘɔɒɆɘɎɝɋɗɐɎ ɒɔɊɎɚɎɜɎɖəɋɒɡɒ 

ɆɑɉɔɖɎɘɒɆɒ Ɉɗɋɛ ɚɆɍ əɕɖɆɈɑɋɓɎɥ, ɈɐɑɤɝɆɥ ɕɖɎɓɥɘɎɋ ɗɖɋɊɓɋɗɖɔɝɓɡɛ Ɏ ɗɘɖɆɘɋɉɎɝɋɗɐɎɛ ɖɋɞɋɓɎɏ, 

ɘɆɐɎɛ ɐɆɐ, ɓɆɕɖɎɒɋɖ, ɖɆɗɞɎɖɋɓɎɋ Ɏ ɒɔɊɋɖɓɎɍɆɜɎɥ ɗɋɘɎ. 

ȸɆɐɎɒ ɔɇɖɆɍɔɒ, əɖɔɈɓɎ ɆɈɘɔɓɔɒɓɔɗɘɎ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɗɘɎ ɓɋ ɘɔɑɢɐɔ ɗɔɔɘɈɋɘɗɘɈəɤɘ ɚɆɍɆɒ 

əɕɖɆɈɑɋɓɎɥ, ɓɔ Ɏ ɗɔɔɘɈɋɘɗɘɈəɤɘ əɖɔɈɓɥɒ ɗɘɋɐɆ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ ɘɋɑɋɐɔɒ-ɔɕɋɖɆɘɔɖɆ. ȸɆɐ, 

əɖɔɈɓɎ L0/L1 ɔɛɈɆɘɡɈɆɤɘ ɕɖɔɜɋɗɗɡ əɕɖɆɈɑɋɓɎɥ ɗɋɘɢɤ (NMS), Ɇ ɓɆɝɎɓɆɥ ɗ L2 ɖɋɝɢ əɌɋ ɎɊɋɘ ɔɇ 

OSS/BSS-ɕɖɔɜɋɗɗɆɛ, Ɉɕɑɔɘɢ Ɋɔ ɕɖɔɜɋɗɗɔɈ ɗɘɖɆɘɋɉɎɝɋɗɐɔɉɔ əɕɖɆɈɑɋɓɎɥ. ȧɔɑɋɋ ɥɈɓɔ ɣɘɔ 

ɖɆɍɊɋɑɋɓɎɋ ɈɎɊɓɔ Ɏɍ ɎɗɕɔɑɢɍɔɈɆɓɓɡɛ TM Forum ɓɋɗɐɔɑɢɐɔ ɔɘɑɎɝɓɡɛ ɔɘ ITU-T ɚɔɖɒəɑɎɖɔɈɔɐ 

əɖɔɈɓɋɏ ɆɈɘɔɓɔɒɓɔɗɘɎ: L0 ï ɖəɝɓɔɋ əɕɖɆɈɑɋɓɎɋ Ɏ ɔɇɗɑəɌɎɈɆɓɎɋ ɗɋɘɎ (manual operation and 

maintenance), L1 ï ɐɔɒɇɎɓɎɖɔɈɆɓɓɔɋ ɆɈɘɔɒɆɘɎɝɋɗɐɔ-ɖəɝɓɔɋ əɕɖɆɈɑɋɓɎɋ Ɏ ɔɇɗɑəɌɎɈɆɓɎɋ ɗɋɘɎ 

(assisted operation and maintenance), L2 ï ɝɆɗɘɎɝɓɔ ɆɈɘɔɓɔɒɓɆɥ ɗɋɘɢ (partial autonomous network), 

L3 ï ɕɔɑɓɔɗɘɢɤ ɆɈɘɔɓɔɒɓɆɥ Ɋɑɥ ɔɕɖɋɊɋɑɋɓɓɡɛ əɗɑɔɈɎɏ ɗɋɘɢ (conditional autonomous network), L4 

ï Ɉɡɗɔɐɔ ɆɈɘɔɓɔɒɓɆɥ ɗɋɘɢ (high autonomous network), L5 ï ɕɔɑɓɔɗɘɢɤ ɆɈɘɔɓɔɒɓɆɥ ɗɋɘɢ (full 

autonomous network). 

ȷɔɕɔɗɘɆɈɑɥɥ əɖɔɈɓɎ ɆɈɘɔɓɔɒɓɔɗɘɎ ɕɔ ɐɑɆɗɗɎɚɎɐɆɜɎɎ ITU-T, TM Forum Ɏ ɊɖəɉɎɛ 

ɗɘɆɓɊɆɖɘɎɍɎɖəɤɟɎɛ ɔɖɉɆɓɎɍɆɜɎɏ ɗ ɕɖɆɐɘɎɐɔɏ ɖɋɆɑɎɍɆɜɎɎ ɐɔɓɜɋɕɜɎɎ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ (ȶɆɍɊɋɑɡ 

2.2. Ɏ 5) ɒɔɌɓɔ əɘɈɋɖɌɊɆɘɢ, ɝɘɔ ɓɆ əɖɔɈɓɥɛ ɆɈɘɔɓɔɒɓɔɗɘɎ L2/L3 əɌɋ ɕɖɔɎɗɛɔɊɎɘ ɔɛɈɆɘ Ɉɗɋɛ 

ɔɕɋɖɆɜɎɔɓɓɡɛ ɕɖɔɜɋɗɗɔɈ (OSS) Ɏ ɝɆɗɘɎ ɇɎɍɓɋɗ-ɕɖɔɜɋɗɗɔɈ (BSS) ï ɘɆɖɎɚɎɐɆɜɎɎ, ɇɎɑɑɎɓɉɆ, 

ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɗ ɐɑɎɋɓɘɆɒɎ (ɗɆɒɔɔɇɗɑəɌɎɈɆɓɎɋ). ȹɖɔɈɓɎ ɆɈɘɔɓɔɒɓɔɗɘɎ L4/L5 ɛɆɖɆɐɘɋɖɎɍəɤɘɗɥ 

ɕɔɑɓɡɒ ɔɛɈɆɘɔɒ Ɉɗɋɉɔ ɗɘɋɐɆ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ, ɈɐɑɤɝɆɥ ɇɎɍɓɋɗ-ɕɖɔɜɋɗɗɡ, ɐɔɘɔɖɡɋ ɖɆɓɋɋ 

ɈɗɋɉɊɆ ɎɗɕɔɑɓɥɑɎɗɢ ɑɤɊɢɒɎ Ɉɔɔɇɟɋ ɇɋɍ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɗɖɋɊɗɘɈ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ï ɣɘɔ ɆɓɆɑɎɍ 

ɕɔɘɖɋɇɓɔɗɘɋɏ ɖɡɓɐɆ Ɏ ɖɆɍɖɆɇɔɘɐɆ/ɓɆɗɘɖɔɏɐɆ ɗɋɖɈɎɗɔɈ Ɏ/ɎɑɎ ɒɔɊɋɖɓɎɍɆɜɎɥ ɎɓɚɖɆɗɘɖəɐɘəɖɡ Ɋɑɥ 

əɊɔɈɑɋɘɈɔɖɋɓɎɥ ɣɘɎɛ ɕɔɘɖɋɇɓɔɗɘɋɏ. ȵɖɎ ɣɘɔɒ Ɋɑɥ Ɉɗɋɛ əɖɔɈɓɋɏ ɓɆɝɎɓɆɥ ɗ L1 ɖɋɝɢ ɎɊɋɘ ɔ 

ɗɐɈɔɍɓɔɏ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɕɖɔɜɋɗɗɔɈ ɗɔɔɘɈɋɘɗɘɈəɤɟɋɉɔ əɖɔɈɓɥ, ɖɆɍɓɎɜɆ ɑɎɞɢ Ɉ 

əɖɔɈɓɋ ɆɈɘɔɓɔɒɓɔɗɘɎ, ɘɔ ɋɗɘɢ Ɉ ɘɔɒ Ɋɔ ɐɆɐɔɏ ɗɘɋɕɋɓɎ ɔɘɗɘɖɆɓɋɓ ɝɋɑɔɈɋɐ ɔɘ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔɉɔ 

ɎɗɕɔɑɓɋɓɎɥ ɕɖɔɜɋɗɗɆ. 

ȰɆɐ ɕɔɐɆɍɆɓɔ Ɉ ȶɆɍɊɋɑɋ 2.2., ɣɐɔɓɔɒɎɝɋɗɐɎɏ ɣɚɚɋɐɘ ɔɘ ɖɋɆɑɎɍɆɜɎɎ ɐɔɓɜɋɕɜɎɎ 

ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɓɆɛɔɊɎɘɗɥ Ɉ ɕɖɥɒɔɏ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɊɔɗɘɎɉɓəɘɔɉɔ əɖɔɈɓɥ 

ɆɈɘɔɓɔɒɓɔɗɘɎ ï ɔɓ ɘɋɒ Ɉɡɞɋ ɝɋɒ Ɉɡɞɋ əɖɔɈɋɓɢ ɗɐɈɔɍɓɔɏ ɆɈɘɔɓɔɒɓɔɗɘɎ ɉɖəɕɕ ɕɖɔɜɋɗɗɔɈ Ɏ ɘɋɒ 

Ɉɡɞɋ ɝɋɒ ɞɎɖɋ ɖɆɗɕɖɔɗɘɖɆɓɋɓɆ ɆɈɘɔɓɔɒɓɔɗɘɢ ɕɔ ɗɘɋɐə NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ. 
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2.2.  ȶȫȾȦȫȲɁȫ ȭȦȪȦȽȮ, ȧȦȭȴȨɁȫ ȸȫȻȳȴȱȴȩȮȽȫȷȰȮȫ Ȯ 

ɃȰȴȳȴȲȮȽȫȷȰȮȫ ȵȶȮȳȼȮȵɁ 

ȳɆ ɕɖɔɘɥɌɋɓɎɎ ɕɥɘɎ ɕɔɗɑɋɊɓɎɛ ɑɋɘ çɘɖɆɊɎɜɎɔɓɓɡɏè ɘɋɑɋɐɔɒ ɖɡɓɔɐ ɗɘɆɉɓɎɖəɋɘ Ɉ ȶɔɗɗɎɎ Ɏ ɒɎɖɋ 

ï ɖɔɗɘ ɈɡɖəɝɐɎ ɔɘ əɗɑəɉ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ ɕɔɑɓɔɗɘɢɤ çɗɠɋɊɆɋɘɗɥè ɕɆɊɋɓɎɋɒ ɈɡɖəɝɐɎ ɔɘ 

ɘɖɆɊɎɜɎɔɓɓɡɛ ɉɔɑɔɗɔɈɡɛ əɗɑəɉ. ȸɆɐ, ɕɔ ɔɜɋɓɐɋ Statista (ȶɎɗ. 3), Ɉ 2016 ï 2020 ɉɔɊɆɛ ɖɔɗɘ ɔɇɠɋɒɆ 

ɉɑɔɇɆɑɢɓɔɉɔ ɖɡɓɐɆ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɛ əɗɑəɉ ɔɘɗəɘɗɘɈɔɈɆɑ. ȮɓɋɖɜɎɔɓɓɡɏ ɕɖɔɉɓɔɍ ɖɆɍɈɎɘɎɥ 

ɖɡɓɐɆ ɓɆ ɕɋɖɎɔɊ 2021-2025 ɉɉ. ɕɔɐɆɍɡɈɆɋɘ ɋɉɔ ɖɔɗɘ ɑɎɞɢ Ɋɔ 1 600 ɒɑɖɊ Ɋɔɑɑ. ȷȾȦ Ɉ 2025 ɉɔɊə, 

ɝɘɔ ɒɋɓɢɞɋ ɝɋɒ ɔɇɠɋɒ ɖɡɓɐɆ Ɉ 2018 ɉɔɊə.  

ȷɘɆɉɓɆɜɎɥ ɖɡɓɐɆ, Ɉ ɗɈɔɤ ɔɝɋɖɋɊɢ, ɊɋɑɆɋɘ ɕɖɔɇɑɋɒɆɘɎɝɓɔɏ ɔɐəɕɆɋɒɔɗɘɢ ɎɓɈɋɗɘɎɜɎɏ Ɉ 

ɒɔɊɋɖɓɎɍɆɜɎɤ ɗɋɘɋɈɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ. ȴɗɔɇɋɓɓɔ ɔɗɘɖɔ ɣɘɆ ɕɖɔɇɑɋɒɆ ɈɗɘɆɋɘ ɈɈɎɊə ɓɆɝɆɈɞɋɉɔɗɥ 

Ɉ 2019 ɉɔɊə Ɋɔɖɔɉɔɗɘɔɥɟɋɉɔ ɕɔɑɓɔɒɆɗɞɘɆɇɓɔɉɔ ɖɆɍɈɋɖɘɡɈɆɓɎɥ ɗɋɘɋɏ 5G Ɏ ɊɖəɉɎɛ ɣɑɋɒɋɓɘɔɈ 

ɗɋɘɋɏ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ. ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɉɑɔɇɆɑɢɓɡɏ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɏ ɖɡɓɔɐ Ɉ ɜɋɑɔɒ 

ɓɆɛɔɊɎɘɗɥ Ɉ ɗɘɆɊɎɎ ɗɘɆɉɓɆɜɎɎ Ɏ ɓəɌɊɆɋɘɗɥ Ɉ ɓɔɈɡɛ ɒɔɟɓɡɛ ɊɖɆɏɈɋɖɆɛ ɐɔɑɎɝɋɗɘɈɋɓɓɔɉɔ ɖɔɗɘɆ Ɏ 

ɐɆɝɋɗɘɈɋɓɓɔɉɔ ɖɆɍɈɎɘɎɥ. 

ȶɎɗ. 3. ȴɇɠɋɒ, ɗɘɖəɐɘəɖɆ Ɏ ɊɎɓɆɒɎɐɆ ɉɑɔɇɆɑɢɓɔɉɔ ɖɡɓɐɆ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɛ 

əɗɑəɉ Ɉ 2016 ï 2020  ɉɉ. Ɏ ɋɋ ɕɖɔɉɓɔɍ Ɋɔ 2025 ɉ., ɒɑɖɊ Ɋɔɑɑ. ȷȾȦ 

  

ȮɗɘɔɝɓɎɐ: Statista, Jôson & Partners Consulting (ɕɖɔɉɓɔɍɓɡɋ ɔɜɋɓɐɎ 2025 ɉ.) 

ȳɆ ɚɔɓɋ ɗɘɆɉɓɆɜɎɎ ɘɖɆɊɎɜɎɔɓɓɔɉɔ ɘɋɑɋɐɔɒ-ɖɡɓɐɆ ɖɡɓɔɐ ɔɇɑɆɝɓɡɛ ɗɋɖɈɎɗɔɈ ɊɎɓɆɒɎɝɓɔ 

ɖɆɍɈɎɈɆɋɘɗɥ. ȸɆɐ, Gartner (ȶɎɗ. 4) ɔɜɋɓɎɈɆɋɘ ɖɔɗɘ ɉɑɔɇɆɑɢɓɔɉɔ ɖɡɓɐɆ ɕəɇɑɎɝɓɡɛ ɔɇɑɆɝɓɡɛ 

ɗɋɖɈɎɗɔɈ ɓɆ əɖɔɈɓɋ 18% CAGR Ɉ ɕɋɖɎɔɊ 2019-2022 ɉɉ. Ɏ ɕɖɔɉɓɔɍɎɖəɋɘ, ɝɘɔ əɌɋ Ɉ 2022 ɉɔɊə ɔɇɠɋɒ 

ɖɡɓɐɆ ɕəɇɑɎɝɓɡɛ ɔɇɑɆɝɓɡɛ ɗɋɖɈɎɗɔɈ ï 398 ɒɑɖɊ. Ɋɔɑɑ. (ȶɎɗ. 4), ɕɖɋɈɡɗɎɘ ɔɇɠɋɒ ɗɋɉɒɋɓɘɆ əɗɑəɉ 

ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ Ɉ ɚɎɐɗɎɖɔɈɆɓɓɡɛ ɗɋɘɥɛ ï 365 ɒɑɖɊ. Ɋɔɑɑ. (ȶɎɗ. 3). ȵɖɎ ɣɘɔɒ Ɉ ɗɋɉɒɋɓɘɋ IaaS 

ɖɔɗɘ ɗɔɗɘɆɈɎɘ 33% CAGR Ɉ ɕɋɖɎɔɊ 2019-2022 ɉɉ., ɗɘɔɑɢ ɈɡɗɔɐɎɋ ɘɋɒɕɡ ɖɔɗɘɆ ɇəɊəɘ ɔɇɋɗɕɋɝɋɓɡ 

ɈɍɖɡɈɓɡɒ ɖɔɗɘɔɒ ɐɖɆɋɈɡɛ ɈɡɝɎɗɑɋɓɎɏ Ɏ ɉɎɇɖɎɊɓɡɛ IaaS. 

1 561 1 588 1 615 
1 560 1 553 1 565 1 575 1 590 1 595 1 600 
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ȶɎɗ. 4. ȴɇɠɋɒ, ɗɘɖəɐɘəɖɆ Ɏ ɊɎɓɆɒɎɐɆ ɉɑɔɇɆɑɢɓɔɉɔ ɖɡɓɐɆ ɕəɇɑɎɝɓɡɛ ɔɇɑɆɝɓɡɛ 
ɗɋɖɈɎɗɔɈ Ɉ 2016 ï 2020  ɉɉ. Ɏ ɋɋ ɕɖɔɉɓɔɍ ɓɆ 2021-2022  ɉɉ., ɒɑɖɊ Ɋɔɑɑ. ȷȾȦ 

  

ȮɗɘɔɝɓɎɐ: Gartner 

ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɓɆɎɇɔɑɋɋ ɒɓɔɉɔɔɇɋɟɆɤɟɎɏ ɍɆɖɔɌɊɆɤɟɎɏɗɥ Ɉ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ɖɡɓɔɐ ɓɆɛɔɊɎɘɗɥ 

ɓɆ ɗɘɡɐɋ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɔɉɔ ɖɡɓɐɆ Ɏ ɖɡɓɐɆ ɔɇɑɆɝɓɡɛ ɗɋɖɈɎɗɔɈ ï ɣɘɔ ɖɡɓɔɐ əɗɑəɉ ɕɋɖɋɊɆɝɎ 

ɊɆɓɓɡɛ ɒɋɌɊə ɊɆɘɆ-ɜɋɓɘɖɆɒɎ, ɘɔ ɋɗɘɢ əɝɆɗɘɎɋ ɔɕɋɖɆɘɔɖɔɈ ɒɆɉɎɗɘɖɆɑɢɓɡɛ Ɏ ɘɖɆɓɗɕɔɖɘɓɡɛ ɗɋɘɋɏ 

Ɉ ɚɔɖɒɎɖɔɈɆɓɎɎ ɉɑɔɇɆɑɢɓɔɏ ɕɖɔɉɖɆɒɒɓɔ-əɕɖɆɈɑɥɋɒɔɏ ɗɎɗɘɋɒɡ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ, ɗ 

ɈɐɑɤɝɋɓɎɋɒ Ɉ ɗɎɗɘɋɒə ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ ɕɔ ɒɋɖɋ ɖɆɗɕɖɔɗɘɖɆɓɋɓɎɥ ɗɋɘɋɏ 5G Ɏ ɗɋɘɋɏ 

ɊɔɗɘəɕɆ Ɋɑɥ ɔɖɉɆɓɎɍɆɜɎɎ ɐɖɆɋɈɡɛ ɈɡɝɎɗɑɋɓɎɏ. Ȱɔɓɋɜ 2020 ï ɓɆɝɆɑɔ 2021 ɉɔɊɔɈ 

ɔɍɓɆɒɋɓɔɈɆɑɔɗɢ ɓɆɗɘɔɥɟɎɒ ɕɖɔɖɡɈɔɒ Ɉ ɣɘɔɏ ɔɇɑɆɗɘɎ. ȳɋɗɒɔɘɖɥ ɓɆ ɘɔ, ɝɘɔ ɕɋɖɈɡɋ 

ɘɋɑɋɐɔɒ-ɗɋɖɈɎɗɡ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ - NaaS, Ɉ ɝɆɗɘɓɔɗɘɎ, BoD, ɇɡɑɎ ɍɆɕəɟɋɓɡ 

ɔɘɊɋɑɢɓɡɒɎ ɔɕɋɖɆɘɔɖɆɒɎ ɋɟɋ ɕɥɘɢ ɑɋɘ ɓɆɍɆɊ, ɘɔɑɢɐɔ Ɉ ɕɔɗɑɋɊɓɎɏ ɉɔɊ ɐɖəɕɓɋɏɞɎɋ 

ɉɑɔɇɆɑɢɓɡɋ ɔɇɑɆɝɓɡɋ ɕɖɔɈɆɏɊɋɖɡ ɔɕɖɋɊɋɑɎɑɎɗɢ ɗɔ ɗɈɔɎɒɎ ɘɖɋɇɔɈɆɓɎɥɒɎ ɐ 

ɘɋɑɋɐɔɒɆɒ Ɏ ɗɘɆɑɎ ɈɐɑɤɝɆɘɢ ɘɋɑɋɐɔɒ-ɗɋɖɈɎɗɡ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ, ɔɖɎɋɓɘɎɖɔɈɆɓɓɡɋ 

ɓɆ ɕɋɖɋɊɆɝə ɘɖɆɚɎɐɆ Ɉ ɉɎɇɖɎɊɓɡɛ ɔɇɑɆɝɓɡɛ ɗɎɗɘɋɒɆɛ, Ɉ ɗɔɗɘɆɈ ɗɈɔɋɉɔ ɕɖɔɊəɐɘɔɈɔɉɔ 

ɕɔɖɘɚɋɑɥ ɉɎɇɖɎɊɓɡɛ ɔɇɑɆɝɓɡɛ ɗɋɖɈɎɗɔɈ, ɝɘɔ ɖɋɍɐɔ əɗɐɔɖɎɑɔ ɕɖɔɊɈɎɌɋɓɎɋ ɓɔɈɡɛ 

ɘɋɑɋɐɔɒ-ɗɋɖɈɎɗɔɈ ɓɆ ɖɡɓɔɐ. 

ȴɘɒɋɘɎɒ, ɝɘɔ ɐ ɕɖɔɖɡɈə Ɉ ɕɖɔɊɈɎɌɋɓɎɎ ɓɔɈɡɛ ɘɋɑɋɐɔɒ-əɗɑəɉ ɕɖɎɈɋɑɔ ɕɔɥɈɑɋɓɎɋ Ɉ 2020 ɉɔɊə ɓɆ 

ɖɡɓɐɋ ɔɇɑɆɝɓɡɛ əɗɑəɉ Ɏɒɋɓɓɔ ɉɎɇɖɎɊɓɡɛ ɔɇɑɆɝɓɡɛ ɗɋɖɈɎɗɔɈ, ɔɖɎɋɓɘɎɖɔɈɆɓɓɡɛ ɓɆ ɖɋɆɑɎɍɆɜɎɤ 

ɗɑɔɌɓɔɏ ɖɆɗɕɖɋɊɋɑɋɓɓɔɏ ɆɖɛɎɘɋɐɘəɖɡ ɕɖɎɑɔɌɋɓɎɏ, ɐɔɉɊɆ, ɓɆɕɖɎɒɋɖ, ɗɋɖɈɋɖ ɕɖɎɑɔɌɋɓɎɥ Ɏ 

ɗɋɖɈɋɖ ɇɆɍɡ ɊɆɓɓɡɛ ɒɔɉəɘ ɖɆɗɕɔɑɆɉɆɘɢɗɥ Ɉ ɖɆɍɑɎɝɓɡɛ ɊɆɘɆ-ɜɋɓɘɖɆɛ ɈɐɑɤɝɆɥ ɐɖɆɋɈɡɋ, Ɇ Ɏɛ 

ɉɔɖɎɍɔɓɘɆɑɢɓɔɋ ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɋ ɕɖɋɊəɗɒɆɘɖɎɈɆɘɢ ɖɆɗɕɖɋɊɋɑɋɓɎɋ ɣɐɍɋɒɕɑɥɖɔɈ ɕɖɎɑɔɌɋɓɎɏ 

ɒɋɌɊə ɖɆɍɑɎɝɓɡɒɎ ɑɔɐɆɜɎɥɒɎ. Ȯɒɋɓɓɔ Ɋɑɥ ɘɆɐɔɏ ɖɆɗɕɖɋɊɋɑɋɓɓɔɏ ɆɖɛɎɘɋɐɘəɖɡ ɔɐɆɍɆɑɔɗɢ 

ɐɖɎɘɎɝɋɗɐɎ ɈɆɌɓɡɒ ɗɔɔɘɈɋɘɗɘɈɎɋ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɛ əɗɑəɉ, ɔɇɋɗɕɋɝɎɈɆɤɟɎɛ ɗɈɥɍɓɔɗɘɢ 

ɖɆɍɑɎɝɓɡɛ ɑɔɐɆɜɎɏ, Ɉɗɋɒ ɕɥɘɎ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆɒ ɔɇɑɆɝɓɔɉɔ ɗɋɖɈɎɗɆ. ȸɆɐ, ɕɔ ɊɆɓɓɡɒ Google, 

ɒɎɉɖɆɜɎɥ ɗɋɖɈɋɖɆ ɇɆɍɡ ɊɆɓɓɡɛ Ɏɍ ɔɊɓɔɉɔ ɊɆɘɆ-ɜɋɓɘɖɆ Ɉ Ɋɖəɉɔɏ ɘɖɋɇəɋɘ ɇɡɗɘɖɔɉɔ ɈɡɊɋɑɋɓɎɥ 

ɐɆɓɆɑɆ ɗ ɕɎɐɔɈɔɏ ɋɒɐɔɗɘɢɤ, ɐɆɐ ɕɖɆɈɎɑɔ, Ɉ ɊɋɗɥɘɐɎ ȩɇɎɘ/ɗ, ɗ ɕɔɗɑɋɊəɤɟɎɒ ɋɉɔ ɈɡɗɈɔɇɔɌɊɋɓɎɋɒ 

Ɉɔ ɎɍɇɋɌɆɓɎɋ ɎɍɑɎɞɓɎɛ ɍɆɘɖɆɘ ɓɆ ɆɖɋɓɊə ɐɆɓɆɑɢɓɔɏ ɋɒɐɔɗɘɎ. ȷɋɘɋɈɆɥ ɗɈɥɍɓɔɗɘɢ ɒɋɌɊə ɗɋɖɈɋɖɔɒ 
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ɕɖɎɑɔɌɋɓɎɥ Ɏ ɗɋɖɈɋɖɔɒ ɇɆɍɡ ɘɆɐɌɋ ɝɖɋɍɈɡɝɆɏɓɔ ɖɋɗəɖɗɔɋɒɐɆ. ȴɓɆ ɘɖɋɇəɋɘ ɐɆɓɆɑɆ Ɋɔ 10 ȩɇɎɘ/ɗ 

Ɏ Ɍɋɗɘɐɔɉɔ ɈɡɊɋɖɌɎɈɆɓɎɥ ɕɆɖɆɒɋɘɖɔɈ ɍɆɊɋɖɌɐɎ Ɏ ɊɌɎɘɘɋɖɆ, ɕɔɗɐɔɑɢɐə ɐɆɌɊɆɥ ɘɖɆɓɍɆɐɜɎɥ Ɉ 

ɖɆɗɕɖɋɊɋɑɋɓɓɔɒ ɕɖɎɑɔɌɋɓɎɎ ɈɡɍɡɈɆɋɘ ɗəɟɋɗɘɈɋɓɓɔ ɇɔɑɋɋ ɔɊɓɔɉɔ SQL-ɍɆɕɖɔɗɆ ɔɘ ɗɋɖɈɋɖɆ 

ɕɖɎɑɔɌɋɓɎɥ ɐ ɗɋɖɈɋɖə ɇɆɍɡ ɊɆɓɓɡɛ, Ɉ ɖɥɊɋ ɗɑəɝɆɋɈ ï ɊɋɗɥɘɐɎ ɍɆɕɖɔɗɔɈ, ɕɔɣɘɔɒə ɑɤɇɔɋ 

ɎɍɒɋɓɋɓɎɋ ɍɆɊɋɖɌɐɎ Ɏɒɋɋɘ ɒəɑɢɘɎɕɑɎɜɎɖəɤɟɎɏ ɣɚɚɋɐɘ Ɏ ɈɡɖɆɌɆɋɘɗɥ Ɉ əɈɋɑɎɝɋɓɎɎ ɈɖɋɒɋɓɎ 

ɔɘɐɑɎɐɆ ɗɋɖɈɋɖɆ ɕɖɎɑɔɌɋɓɎɥ (ɈɖɋɒɋɓɎ ɔɇɖɆɇɔɘɐɎ ɘɖɆɓɍɆɐɜɎɎ) ɓɆ ɕɔɖɥɊɔɐ Ɏ ɇɔɑɋɋ ɈɋɑɎɝɎɓɡ 

ɎɍɒɋɓɋɓɎɥ ɍɆɊɋɖɌɐɎ. 

ȴɌɎɊɆɋɘɗɥ, ɝɘɔ ɕɔɥɈɑɋɓɎɋ ɖɡɓɐɆ ɐɔɓɈɋɖɉɋɓɘɓɡɛ ɈɡɝɎɗɑɎɘɋɑɢɓɔ-ɗɋɘɋɈɡɛ ɔɇɑɆɝɓɡɛ ɗɋɖɈɎɗɔɈ 

ɕɖɎɈɓɋɗɋɘ Ɉ ɗɘɆɉɓɎɖəɤɟɎɏ ɖɡɓɔɐ ɘɖɆɊɎɜɎɔɓɓɔɉɔ ɘɋɑɋɐɔɒɆ ɊɎɓɆɒɎɍɒ ɖɡɓɐɆ ɔɇɑɆɝɓɡɛ əɗɑəɉ. ȵɖɎ 

ɣɘɔɒ ɈɓɋɊɖɋɓɎɋ ɕɖɎɓɜɎɕɔɈ ɆɈɘɔɓɔɒɓɡɛ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɛ ɗɋɘɋɏ ï ɣɘɔ ɋɊɎɓɗɘɈɋɓɓɡɏ 

ɗɕɔɗɔɇ ɔɇɋɗɕɋɝɎɘɢ çɗɔɈɒɋɗɘɎɒɔɗɘɢè ɊɎɓɆɒɎɝɓɔɉɔ ɈɡɗɔɐɔɆɈɘɔɒɆɘɎɍɎɖɔɈɆɓɓɔɉɔ ɒɎɖɆ 

ɕəɇɑɎɝɓɡɛ ɔɇɑɆɝɓɡɛ ɗɋɖɈɎɗɔɈ Ɏ çɘɖɆɊɎɜɎɔɓɓɔɉɔè ɗɘɆɘɎɝɓɔɉɔ ɘɋɑɋɐɔɒɆ, çɕɔɊɘɥɓəɈè 

ɋɉɔ ɘɋɛɓɔɑɔɉɎɝɋɗɐɔɋ ɖɆɍɈɎɘɎɋ Ɋɔ əɖɔɈɓɥ ɕɖɔɈɆɏɊɋɖɔɈ ɔɇɑɆɝɓɡɛ ɗɋɖɈɎɗɔɈ.  

ȵɔ ɔɜɋɓɐɆɒ Jôson&Partners Consulting, Ɉ ɗɑəɝɆɋ ɐɔɒɒɋɖɝɋɗɐɔɉɔ əɗɕɋɛɆ ɐɔɓɜɋɕɜɎɎ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ 

ɔɇɑɆɝɓɡɛ ɈɡɝɎɗɑɋɓɎɏ, əɌɋ Ɉ 2022 ɉɔɊə ɔɇɠɋɒ ɉɑɔɇɆɑɢɓɔɉɔ ɖɡɓɐɆ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɛ əɗɑəɉ, 

ɔɇɑɆɊɆɤɟɎɛ ɕɥɘɢɤ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆɒɎ ɔɇɑɆɝɓɡɛ ɗɋɖɈɎɗɔɈ (Network as a Service, NaaS) ɒɔɌɋɘ 

ɗɔɗɘɆɈɎɘɢ 76 ɒɑɖɊ. Ɋɔɑɑ., Ɇ Ɉ 2025 ɉɔɊə ɊɔɗɘɎɝɢ ɕɔɝɘɎ 0,6 ɘɖɑɓ. Ɋɔɑɑ. (ȶɎɗ. 22). 

ȰɆɐ ɕɔɐɆɍɆɓɔ ɓɆ ɕɖɎɒɋɖɆɛ Ɉɡɞɋ, ɗ ɘɋɛɓɎɝɋɗɐɔɏ ɘɔɝɐɎ ɍɖɋɓɎɥ ɕɔɘɖɋɇɓɔɗɘɢ Ɉ ɚɔɖɒɎɖɔɈɆɓɎɎ 

ɍɓɆɝɎɘɋɑɢɓɔɉɔ ɕɔ ɗɈɔɋɒə ɔɇɠɋɒə ɖɡɓɐɆ NaaS (ȶɎɗ. 22) ɗɈɥɍɆɓɆ ɗ ɔɗɔɇɋɓɓɔɗɘɢɤ ɕɋɖɋɊɆɝɎ ɘɖɆɚɎɐɆ 

ɒɋɌɊə ɊɆɘɆ-ɜɋɓɘɖɆɒɎ, ɔɇɖɆɍəɤɟɎɒɎ ɗɎɗɘɋɒɡ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɔɇɑɆɝɓɡɛ ɈɡɝɎɗɑɋɓɎɏ, ɗɔɗɘɔɥɟɋɏ 

Ɉ ɓɋɔɇɛɔɊɎɒɔɗɘɎ ɕɋɖɋɛɔɊɆ ɔɘ ɕɖɋɎɒəɟɋɗɘɈɋɓɓɔ çbest effortè əɗɑəɉ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ ɐ əɗɑəɉɆɒ ɗ 

ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ ɐɆɗɘɔɒɎɍɎɖəɋɒɡɒ ɕɔɊ ɘɖɋɇɔɈɆɓɎɥ ɐɔɓɐɖɋɘɓɡɛ ɕɖɎɑɔɌɋɓɎɏ SLA Ɏ 

ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ ɗɋɘɋɈɡɛ ɖɋɗəɖɗɔɈ Ɏ ɚəɓɐɜɎɏ çɕɔ ɘɖɋɇɔɈɆɓɎɤè, ɘɔ ɋɗɘɢ Ɉ ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ ɕɥɘɢɤ 

ɐɑɤɝɋɈɡɒɎ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆɒɎ ɔɇɑɆɝɓɡɛ ɗɋɖɈɎɗɔɈ. ȵɔɕɡɘɐɎ ɕɖɋɊɔɗɘɆɈɑɥɘɢ əɗɑəɉɎ ɗ 

ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ SLA ɓɆ ɗəɟɋɗɘɈəɤɟɎɛ ɗɋɘɥɛ Ɏ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɗəɟɋɗɘɈəɤɟɎɛ NMS/OSS/BSS-

ɕɖɔɜɋɗɗɔɈ, ɔɖɎɋɓɘɎɖɔɈɆɓɓɡɛ ɕɖɋɎɒəɟɋɗɘɈɋɓɓɔ ɓɆ ɕɋɖɋɊɆɝə ɘɖɆɚɎɐɆ ɓɆ əɗɑɔɈɎɥɛ çbest effortè 

ɕɖɎɈɔɊɥɘ ɐ ɐɖɆɏɓɋ ɓɎɍɐɔɏ ɗɖɋɊɓɋɏ ɍɆɉɖəɍɐɋ ɗɋɘɋɈɔɏ ɋɒɐɔɗɘɎ ï ɓɆ əɖɔɈɓɋ 5-8% Ɋɑɥ 

ɒɆɉɎɗɘɖɆɑɢɓɡɛ əɗɑəɉ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ ɗ ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ SLA ɕɖɔɘɎɈ 50-60% ɍɆɉɖəɍɐɎ ɗɋɘɋɏ 

çbest-effortè ɘɖɆɚɎɐɔɒ, ɘɔ ɋɗɘɢ ɕɔɝɘɎ Ɉ 10 ɖɆɍ ɒɋɓɢɞɋɏ. Ȫɑɥ ɗɋɘɋɏ ɊɔɗɘəɕɆ ɗɎɘəɆɜɎɥ ɋɟɋ ɛəɌɋ ï 

əɘɎɑɎɍɆɜɎɥ ɒɔɌɋɘ ɕɆɊɆɘɢ ɓɎɌɋ 1%.  

ȵɖɔɇɑɋɒɆ ɕɆɊɋɓɎɥ ɍɆɉɖəɍɐɎ ɖɋɗəɖɗɔɈ ɕɖɎ ɕɖɋɊɔɗɘɆɈɑɋɓɎɎ əɗɑəɉ ɗ SLA ɥɈɑɥɋɘɗɥ ɐɖɎɘɎɝɓɔɏ, 

ɕɔɗɐɔɑɢɐə ɖɆɍɈɋɖɘɡɈɆɋɒɡɋ Ɉ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ɗɋɘɎ ɊɔɗɘəɕɆ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ, Ɉ ɕɋɖɈəɤ ɔɝɋɖɋɊɢ 

5G, Ɉ ɐɆɝɋɗɘɈɋ ɔɗɓɔɈɓɔɉɔ ɔɘɑɎɝɎɥ ɔɘ ɗɋɘɋɏ ɕɖɋɊɡɊəɟɎɛ ɕɔɐɔɑɋɓɎɏ ɕɖɋɊɑɆɉɆɤɘ ɘɆɐ ɓɆɍɡɈɆɋɒɡɋ 

çɗɋɘɋɈɡɋ ɗɑɔɎè (network slices) ɗ ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ SLA, Ɉ ɘɔɒ ɝɎɗɑɋ ɐɆɗɘɔɒɎɍɎɖɔɈɆɓɓɡɋ. 

ȶɋɍɐɔɋ ɔɘɓɔɗɎɘɋɑɢɓɔ çbest effortè əɗɑəɉ ɕɆɊɋɓɎɋ ɗɖɋɊɓɋɏ əɘɎɑɎɍɆɜɎɎ Ɋɑɥ əɗɑəɉ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ 

ɗ ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ SLA, Ɏɒɋɤɟɋɋ ɒɋɗɘɔ Ɉ ɗɑəɝɆɋ ɗɔɛɖɆɓɋɓɎɥ ɗɘɆɘɎɝɓɡɛ Ɉɡɕɔɑɓɥɋɒɡɛ 

ɕɖɋɎɒəɟɋɗɘɈɋɓɓɔ Ɉɖəɝɓəɤ ɕɖɔɜɋɗɗɔɈ NMS/OSS/BSS, ɕɖɎɈɔɊɎɘ ɐ ɗɔɔɘɈɋɘɗɘɈəɤɟɋɒə ɖɔɗɘə 

ɗɘɔɎɒɔɗɘɎ ɕɋɖɋɊɆɝɎ ɋɊɎɓɎɜɡ ɊɆɓɓɡɛ, Ɏ, ɗɑɋɊɔɈɆɘɋɑɢɓɔ, ɑɎɇɔ ɐ ɓɋɔɕɖɆɈɊɆɓɓɔɒə ɖɔɗɘə ɜɋɓɡ, 

ɑɎɇɔ ɐ ɒɋɓɢɞɋɏ ɒɆɖɌɎɓɆɑɢɓɔɗɘɎ əɗɑəɉ ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɛ çɕɔ ɘɖɋɇɔɈɆɓɎɤè ɗ ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ 

SLA. Ȫɑɥ əɗɕɋɞɓɔɉɔ ɕɖɔɊɈɎɌɋɓɎɥ ɓɔɈɡɛ əɗɑəɉ ɓɆ ɖɡɓɔɐ ɔɕɋɖɆɘɔɖɡ, ɓɆɕɖɎɒɋɖ, Lumen 

(CenturyLink), ɕɔɐɆ ɈɡɓəɌɊɋɓɡ ɒɎɖɎɘɢɗɥ ɗ ɗəɟɋɗɘɈɋɓɓɔ ɒɋɓɢɞɋɏ Ɏɛ ɒɆɖɌɎɓɆɑɢɓɔɗɘɢɤ 

ɔɘɓɔɗɎɘɋɑɢɓɔ ɘɖɆɊɎɜɎɔɓɓɡɛ ɗɘɆɘɎɝɓɡɛ çbest effortè əɗɑəɉ. 

ȶɔɗɘ ɊɔɑɎ ɘɖɆɚɎɐɆ ɘɖɋɇɔɈɆɘɋɑɢɓɔɉɔ ɐ SLA Ɏɒɋɋɘ ɒɋɗɘɔ ɓɆ ɚɔɓɋ ɔɇɟɋɉɔ ɖɔɗɘɆ ɔɇɠɋɒɔɈ ɘɖɆɚɎɐɆ 

Ɉ WAN ɘɋɒɕɆɒɎ 20-30% ɋɌɋɉɔɊɓɔ, ɝɘɔ ɘɖɋɇəɋɘ ɈɈɔɊɆ ɓɔɈɔɏ ɗɋɘɋɈɔɏ ɋɒɐɔɗɘɎ ɘɋɒɕɆɒɎ ɇɔɑɢɞɎɒɎ 

ɝɋɒ ɖɔɗɘ ɔɇɠɋɒɔɈ ɘɖɆɚɎɐɆ. ȨɡɗɔɐɆɥ ɐɔɓɐəɖɋɓɜɎɥ ɒɋɌɊə ɘɋɑɋɐɔɒɆɒɎ Ɏ ɔɝɋɓɢ ɌɋɗɘɐɎɋ ɘɖɋɇɔɈɆɓɎɥ 
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ɐ əɊɋɑɢɓɔɏ ɗɘɔɎɒɔɗɘɎ ɘɖɆɚɎɐɆ əɗəɉəɇɑɥɤɘ ɕɖɔɇɑɋɒə ɕɆɊɋɓɎɥ ɒɆɖɌɎɓɆɑɢɓɔɗɘɎ əɗɑəɉ ɗ SLA, Ɉ 

ɔɗɔɇɋɓɓɔɗɘɎ ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɛ çɕɔ ɘɖɋɇɔɈɆɓɎɤè. 

ȲɋɛɆɓɎɍɒ ɕɆɊɋɓɎɥ ɒɆɖɌɎɓɆɑɢɓɔɗɘɎ çɗɘɆɘɎɝɓɡɛè əɗɑəɉ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ ɕɖɎ ɖɔɗɘɋ ɔɇɠɋɒɆ 

ɘɖɆɚɎɐɆ ɗ SLA ɒɔɌɋɘ ɇɡɘɢ ɔɕɎɗɆɓ ɐɆɐ ɗɓɎɌɋɓɎɋ ɗɖɋɊɓɋɏ ɈɡɖəɝɐɎ ɓɆ ɋɊɎɓɎɜə ɕɖɔɊɆɓɓɔɏ 

ɐɆɓɆɑɢɓɔɏ ɋɒɐɔɗɘɎ. ȸɆɐ, ɋɊɎɓɎɜɆ ɋɒɐɔɗɘɎ Ɉ ɐɆɓɆɑɆɛ ɇɔɑɢɞɔɏ ɕɖɔɕəɗɐɓɔɏ ɗɕɔɗɔɇɓɔɗɘɎ, ɓɆɕɖɎɒɋɖ, 

10-100 ȩɇɎɘ/c, ɐɖɆɘɓɔ ɊɋɞɋɈɑɋ ɘɆɐɔɈɔɏ Ɉ ɐɆɓɆɑɆɛ ɓɎɍɐɔɏ ɕɖɔɕəɗɐɓɔɏ ɗɕɔɗɔɇɓɔɗɘɎ (10 ȲɇɎɘ/ɗ ï 

1 ȩɇɎɘ/ɗ). ȷɔɔɘɈɋɘɗɘɈɋɓɓɔ, ɗɒɋɟɋɓɎɋ ɗɕɖɔɗɆ Ɉ ɗɘɔɖɔɓə ɐɆɓɆɑɔɈ ɗ Ɉɡɗɔɐɔɏ ɕɖɔɕəɗɐɓɔɏ 

ɗɕɔɗɔɇɓɔɗɘɢɤ ɈɈɎɊə ɇɡɗɘɖɔɉɔ ɖɔɗɘɆ ɕɔɘɖɋɇɓɔɗɘɋɏ Ɉ ɕɋɖɋɊɆɝɋ ɘɖɆɚɎɐɆ ɕɖɎɈɔɊɎɘ ɐ ɐɖɆɘɓɔɒə 

ɗɓɎɌɋɓɎɤ ɗɖɋɊɓɋɏ ɗɘɔɎɒɔɗɘɎ ɋɊɎɓɎɜɡ ɕɖɔɊɆɓɓɔɏ ɋɒɐɔɗɘɎ (əɊɋɑɢɓɔɏ ɈɡɖəɝɐɎ). Ȧ ɕɔɗɐɔɑɢɐə 

NMS/OSS/BSS ɕɖɔɜɋɗɗɡ Ɏɗɕɔɑɓɥɤɘɗɥ ɕɖɋɎɒəɟɋɗɘɈɋɓɓɔ Ɉɖəɝɓəɤ, ɝɘɔ ɚɔɖɒɎɖəɋɘ Ɉɡɗɔɐəɤ 

əɊɋɑɢɓəɤ ɗɋɇɋɗɘɔɎɒɔɗɘɢ ɔɐɆɍɆɓɎɥ əɗɑəɉ, ɘɔ ɗ əɝɋɘɔɒ ɋɟɋ Ɏ ɓɎɍɐɔɉɔ əɖɔɈɓɥ ɍɆɉɖəɍɐɎ ɗɋɘɋɈɔɏ 

ɋɒɐɔɗɘɎ Ɉ ɔɕɖɋɊɋɑɋɓɓɡɏ ɒɔɒɋɓɘ ɣɘɎ ɍɆɘɖɆɘɡ ɗɘɆɓɔɈɥɘɗɥ Ɉɡɞɋ ɝɋɒ ɗɖɋɊɓɥɥ ɜɋɓɆ ɕɖɔɊɆɓɓɔɏ 

ɋɒɐɔɗɘɎ.  

Ȫɑɥ ɔɕɘɎɝɋɗɐɎɛ ɒɆɉɎɗɘɖɆɑɢɓɡɛ ɗɋɘɋɏ ɋɒɐɔɗɘɢɤ Ɋɔ 10 ȸɇɎɘ/ɗ Ɏ ɕɖɎ ɕɖɋɎɒəɟɋɗɘɈɋɓɓɔ ɖəɝɓɔɒ 

ɎɗɕɔɑɓɋɓɎɎ NMS/OSS/BSS ɕɖɔɜɋɗɗɔɈ ɣɘɔɘ ɒɔɒɋɓɘ ɓɆɗɘəɕɆɋɘ ɐɔɉɊɆ ɕɎɐ ɕɖɔɊɆɓɓɔɏ ɋɒɐɔɗɘɎ 

ɗɒɋɟɆɋɘɗɥ Ɏɍ ɊɎɆɕɆɍɔɓɆ ɋɊɎɓɎɜ ȩɇɎɘ/ɗ Ɉ ɗɋɖɋɊɎɓə ɊɎɆɕɆɍɔɓɆ 10-100 ȩɇɎɘ/ɗ. Ȯɒɋɓɓɔ ɣɘɔ əɌɋ 

ɕɖɔɎɗɛɔɊɎɘ ə ɇɔɑɢɞɎɓɗɘɈɆ ɔɕɋɖɆɘɔɖɔɈ ɓɆɍɋɒɓɡɛ ɔɕɘɎɝɋɗɐɎɛ ɗɋɘɋɏ Ɉ ȶɔɗɗɎɎ Ɏ ɒɎɖɋ. Ȫɑɥ ɗɋɘɋɏ 

ɊɔɗɘəɕɆ ɗɎɘəɆɜɎɥ ɋɟɋ ɐɖɎɘɎɝɓɋɋ Ɏ ɊɔɗɘɎɉɆɋɘɗɥ ɕɖɎ ɗɐɔɖɔɗɘɥɛ ɐɆɓɆɑɔɈ ɗ ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ SLA Ɉ 

ɊɎɆɕɆɍɔɓɋ 100 ȲɇɎɘ/ɗ - 1 ȩɇɎɘ/ɗ, ɘɔ ɋɗɘɢ ɕɖɎ ɘɎɕɔɈɡɛ ɗɐɔɖɔɗɘɥɛ ɗɋɘɋɏ 5G Ɏ ɊɖəɉɎɛ ɗɋɘɋɏ ɊɔɗɘəɕɆ 

ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ. 

ȵɖɋɊɔɗɘɆɈɑɋɓɎɋ ɕɖɎɑɔɌɋɓɎɏ ɕɖɋɎɒəɟɋɗɘɈɋɓɓɔ ɕɔ ɒɔɊɋɑɎ SaaS Ɏ ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ 

ɎɓɚɖɆɗɘɖəɐɘəɖɡ Ɋɑɥ ɓɎɛ ɕɔ ɒɔɊɋɑɥɒ IaaS Ɏ PaaS, ɘɔ ɋɗɘɢ ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ ɚəɓɐɜɎɏ Ɏ ɖɋɗəɖɗɔɈ 

çɕɔ ɘɖɋɇɔɈɆɓɎɤè, ɖɆɊɎɐɆɑɢɓɔ əɈɋɑɎɝɎɈɆɋɘ ɕɎɐɎ ɓɆɉɖəɍɐɎ ɓɆ WAN Ɏ ɗɓɎɌɆɋɘ Ɏɛ ɕɖɋɊɗɐɆɍəɋɒɔɗɘɢ. 

ȵɖɎ ɣɘɔɒ ɖɆɍɈɎɘɎɋ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɔɇɑɆɝɓɡɛ ɈɡɝɎɗɑɋɓɎɏ (distributed virtual private cloud, dVPC) 

ɘɖɋɇəɋɘ, ɝɘɔɇɡ ɓɋ ɘɔɑɢɐɔ ɈɡɝɎɗɑɎɘɋɑɢɓɡɋ, ɓɔ Ɏ ɗɋɘɋɈɡɋ ɖɋɗəɖɗɡ ɕɖɋɊɔɗɘɆɈɑɥɑɎɗɢ ɇɡ ɕɔ 

ɔɇɑɆɝɓɔɏ ɒɔɊɋɑɎ, ɎɓɆɝɋ ɗɎɗɘɋɒɆ Ɉ ɜɋɑɔɒ ɓɋ ɇəɊɋɘ ɗɔɔɘɈɋɘɗɘɈɔɈɆɘɢ ɐɑɤɝɋɈɡɒ ɘɖɋɇɔɈɆɓɎɥɒ ɐ 

ɔɇɑɆɝɓɔɒə ɗɋɖɈɎɗə, ɊɆɌɋ ɓɋɗɒɔɘɖɥ ɓɆ ɘɔ ɝɘɔ ɈɡɝɎɗɑɎɘɋɑɢɓɆɥ ɐɔɒɕɔɓɋɓɘɆ ɘɆɐɔɏ ɗɎɗɘɋɒɡ Ɏɒ 

ɗɔɔɘɈɋɘɗɘɈəɋɘ. 

Ȫɑɥ ɗɋɘɋɈɡɛ əɗɑəɉ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ ï ɕɔɐɔɑɋɓɎɥ NaaS, Ɉ ɝɆɗɘɓɔɗɘɎ əɗɑəɉ Bandwidth on Demand 

(BoD) Ɏ ɐɔɒɕɑɋɒɋɓɘɆɖɓɡɛ Ɏɒ əɗɑəɉ Managed NFV, ɖɆɗɞɎɖɥɤɟɎɛ ɊɎɆɕɆɍɔɓ ɒɋɘɖɎɐ ɕɔ ɐɔɘɔɖɡɒ 

ɉɆɖɆɓɘɎɖəɋɘɗɥ SLA ɍɆ ɕɖɋɊɋɑɡ ɝɎɗɘɔ ɗɋɘɋɈɡɛ ɒɋɘɖɎɐ (Ɋɔɗɘəɕɓɔɗɘɢ, ɍɆɊɋɖɌɐɆ, ɊɌɎɘɘɋɖ, % ɕɔɘɋɖɎ 

ɕɆɐɋɘɔɈ) Ɏɗɕɔɑɢɍəɥ ɖɆɍɑɎɝɓɡɋ ɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɡɋ ɈɎɖɘəɆɑɎɍɔɈɆɓɓɡɋ ɚəɓɐɜɎɎ ɕɔɊ 

əɕɖɆɈɑɋɓɎɋɒ MANO-ɕɑɆɘɚɔɖɒ, ɈɈɎɊə Ɏɛ ɊɎɓɆɒɎɝɓɔɗɘɎ ɋɟɋ ɗɑɔɌɓɋɋ ɕɔɊɊɋɖɌɎɈɆɘɢ Ɉɡɗɔɐəɤ 

ɗɖɋɊɓɤɤ əɘɎɑɎɍɆɜɎɤ ɗɋɘɎ. 

ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɔɕɋɖɆɘɔɖɆɒ ɘɖɋɇəɋɘɗɥ ɓɋ ɘɔɑɢɐɔ ɘɔɘɆɑɢɓɆɥ ɆɈɘɔɒɆɘɎɍɆɜɎɥ ɎɗɕɔɑɓɋɓɎɥ ɔɕɋɖɆɜɎɏ 

ɓɆ Ɉɗɋɛ ɣɘɆɕɆɛ ɌɎɍɓɋɓɓɔɉɔ ɜɎɐɑɆ ɘɋɑɋɐɔɒ-əɗɑəɉ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ (NaaS), ɓɔ Ɏ ɆɈɘɔɒɆɘɎɍɆɜɎɥ 

Ɉɗɋɛ ɕɖɔɜɋɗɗɔɈ ɈɑɎɥɤɟɎɛ ɓɆ ɔɇɋɗɕɋɝɋɓɎɋ Ɉɡɗɔɐɔɏ ɗɖɋɊɓɋɏ ɍɆɉɖəɍɐɎ ɗɋɘɎ ɕɖɎ əɗɑɔɈɎɎ 

ɗɔɇɑɤɊɋɓɎɥ SLA. Ƀɘɔ ɇəɐɈɆɑɢɓɔ Ɉɔɕɖɔɗ Ɏɛ ɣɐɔɓɔɒɎɝɋɗɐɔɉɔ ɈɡɌɎɈɆɓɎɥ əɌɋ Ɉ ɇɑɎɌɆɏɞɎɋ ɉɔɊɡ, 

ɕɔɗɐɔɑɢɐə ɊɖəɉɎɛ ɊɖɆɏɈɋɖɔɈ ɖɔɗɘɆ ɈɡɖəɝɐɎ ɐɖɔɒɋ əɗɑəɉ ɐɑɆɗɗɆ NaaS Ɉ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ɓɋ 

ɕɖɔɗɒɆɘɖɎɈɆɋɘɗɥ. 

 

 



 

ȦɈɘɔɓɔɒɓɡɋ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɋ ɗɋɘɎ 

É Jôson & Partners Consulting ȲɆɏ 2021 ɉ. 18 

 

ȰɆɐ ɗɑɋɊəɋɘ Ɏɍ ɔɕɖɋɊɋɑɋɓɎɥ (ȶɆɍɊɋɑɡ 1 Ɏ 2.1.), ɗɐɈɔɍɓɆɥ ɆɈɘɔɒɆɘɎɍɆɜɎɥ Ɏ ɎɓɘɋɑɋɐɘəɆɑɎɍɆɜɎɥ 

NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ - ɣɘɔ Ɏ ɋɗɘɢ ɆɈɘɔɓɔɒɓɡɋ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɋ ɗɋɘɎ, ɐɔɘɔɖɡɋ ɕɔɍɈɔɑɥɤɘ 

ɔɕɋɖɆɘɔɖə: 

¶ ȵɔɑəɝɎɘɢ Ɋɔɗɘəɕ ɐ ɓɔɈɡɒ, ɘɔɑɢɐɔ ɚɔɖɒɎɖəɤɟɎɒɗɥ ɖɡɓɐɆɒ əɗɑəɉ NaaS (ɗɋɘɋɈɔɏ 

ɐɔɒɕɔɓɋɓɘɋ ɖɆɗɕɖɋɊɋɑɋɓɓɔɉɔ ɈɡɝɎɗɑɎɘɋɑɢɓɔɉɔ ɔɇɑɆɐɆ) ɗ ɕɔɘɋɓɜɎɆɑɢɓɡɒ ɔɇɠɋɒɔɒ 

ɗɔɕɔɗɘɆɈɎɒɡɒ ɗ ɖɆɍɒɋɖɔɒ Ɉɗɋɉɔ ɗəɟɋɗɘɈəɤɟɋɉɔ ɘɋɑɋɐɔɒ-ɖɡɓɐɆ; 

¶ ȵɖɋɊɔɗɘɆɈɑɥɘɢ əɗɑəɉɎ ɗ SLA ɗ əɊɋɑɢɓɔɏ ɗɋɇɋɗɘɔɎɒɔɗɘɢɤ ɇɑɎɍɐɔɏ ɐ əɗɑəɉɆɒ çbest effortè ɍɆ 

ɗɝɋɘ ɎɗɐɑɤɝɆɤɟɋɏ ɈɡɗɔɐɎɋ ɘɖəɊɔɍɆɘɖɆɘɡ ɓɆ ɔɇɖɆɇɔɘɐə ɎɓɘɋɓɗɎɈɓɡɛ ɘɖɆɓɍɆɐɜɎɏ 

ɊɎɓɆɒɎɝɓɡɛ əɗɑəɉ ɘɔɘɆɑɢɓɔɏ ɆɈɘɔɒɆɘɎɍɆɜɎɎ OSS/BSS ɕɖɔɜɋɗɗɔɈ Ɏ ɕɔɊɊɋɖɌɆɓɎɥ Ɉɡɗɔɐɔɏ 

əɘɎɑɎɍɆɜɎɎ ɗɋɘɋɈɔɏ ɋɒɐɔɗɘɎ ɕɖɎ ɕɖɋɊɔɗɘɆɈɑɋɓɎɎ əɗɑəɉ ɗ ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ SLA. 

ȵɖɎ ɣɘɔɒ ɘɖɆɊɎɜɎɔɓɓɡɋ əɗɑəɉɎ (çbest effortè ɕɋɖɋɊɆɝɆ ɘɖɆɚɎɐɆ Ɏ ɕɋɖɋɊɆɝɆ ɘɖɆɚɎɐɆ ɗ SLA, ɓɔ 

ɇɋɍ ɔɕɜɎɎ çon demandè) ɗɑɋɊəɋɘ ɖɆɗɗɒɆɘɖɎɈɆɘɢ ɐɆɐ əɕɖɔɟɋɓɓɡɋ ɈɋɖɗɎɎ əɗɑəɉ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ 

(NaaS), Ɇ ɓɋ ɓɆɔɇɔɖɔɘ ï ɓɔɈɡɋ ɐɆɐ əɗɑɔɌɓɋɓɓəɤ ɈɋɖɗɎɤ ɘɖɆɊɎɜɎɔɓɓɡɛ. ȸɔ ɋɗɘɢ ɘɖɆɊɎɜɎɔɓɓɡɋ 

əɗɑəɉɎ ɊɔɑɌɓɡ ɔɐɆɍɡɈɆɘɢɗɥ ɓɆ OSS/BSS ɕɑɆɘɚɔɖɒɋ ɓɔɈɡɛ əɗɑəɉ NaaS, Ɇ ɓɋ ɓɆɔɇɔɖɔɘ ɎɑɎ ɕɔ 

ɔɘɊɋɑɢɓɔɗɘɎ. 

ȳɆɖɥɊə ɗ SDN-ɐɔɓɘɖɔɑɑɋɖɆɒɎ Ɏ MANO-ɕɑɆɘɚɔɖɒɆɒɎ, ɘɔ ɋɗɘɢ NMS/OSS-ɐɔɒɕɔɓɋɓɘɆɒɎ, ɐɑɤɝɋɈɡɒɎ 

BSS-ɐɔɒɕɔɓɋɓɘɆɒɎ ɔɇɋɗɕɋɝɎɈɆɤɟɎɛ ɆɈɘɔɓɔɒɓɔɗɘɢ ɔɘ ɊɋɏɗɘɈɎɏ ɝɋɑɔɈɋɐɆ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɗɘɢ 

ɗɖɋɊɗɘɈ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɥɈɑɥɤɘɗɥ ɊɈɋ ɈɍɆɎɒɔɗɈɥɍɆɓɓɡɋ ɐɔɒɕɔɓɋɓɘɡ/ɒɔɊəɑɥ: ɕɖɔɉɓɔɗɘɎɝɋɗɐɎɏ Ɏ 

ɒɔɊəɑɢ ɊɎɓɆɒɎɝɋɗɐɔɉɔ əɕɖɆɈɑɋɓɎɥ ɜɋɓɔɏ (Demand Mapping ɓɆ ȶɎɗ. 2). 

ɃɘɎ ɒɔɊəɑɎ ɕɖɎɍɈɆɓɡ ɖɋɆɑɎɍɔɈɆɘɢ ɐɑɤɝɋɈɔɏ ɒɋɛɆɓɎɍɒ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɉɔ əɕɖɆɈɑɋɓɎɥ ɗɋɘɢɤ Ɏ 

ɗɋɖɈɎɗɆɒɎ NaaS ï ɕɔɓɎɒɆɓɎɋ ɜɋɓɔɈɔɏ ɣɑɆɗɘɎɝɓɔɗɘɎ Ɏ ɕɔɍɎɜɎɔɓɎɖɔɈɆɓɎɥ ɐɔɓɐɖɋɘɓɔɏ əɗɑəɉɎ Ɉ 

ɕɖɔɗɘɖɆɓɗɘɈɋ çɜɋɓɆè / çSLAè / çɕɔɘɖɋɇɑɋɓɎɋ Ɉ ɓɆɘəɖɆɑɢɓɔɒ ɈɡɖɆɌɋɓɎɎè, ɝɘɔ ɕɔɍɈɔɑɎɘ 

ɊɎɓɆɒɎɝɋɗɐɎ ɒɋɓɥɥ ɗɔɔɘɓɔɞɋɓɎɋ ɜɋɓɡ Ɏ SLA ɒɋɓɥɘɢ ɔɇɠɋɒ Ɏ ɗɘɖəɐɘəɖə ɗɕɖɔɗɆ ɓɆ ɋɒɐɔɗɘɢ, 

ɕɔɊɊɋɖɌɎɈɆɘɢ ɘɆɐɎɒ ɔɇɖɆɍɔɒ Ɉɡɗɔɐəɤ ɍɆɉɖəɍɐə ɗɋɘɎ ɕɖɎ ɖɆɍɑɎɝɓɡɛ ɐɔɒɇɎɓɆɜɎɥɛ ɗɘɖəɐɘəɖɡ 

ɗɕɖɔɗɆ Ɏ ɗɔɗɘɔɥɓɎɥ ɗɋɘɎ. Ƀɘɔɘ ɒɋɛɆɓɎɍɒ ɗɛɔɌ ɗ ɒɋɛɆɓɎɍɒɔɒ ɜɋɓɔɍɆɈɎɗɎɒɔɉɔ əɕɖɆɈɑɋɓɎɥ 

ɕɔɘɖɋɇɑɋɓɎɋɒ ɣɑɋɐɘɖɔɣɓɋɖɉɎɎ, ɗɋɖɈɎɗɆ, ɘɆɐɌɋ Ɏɒɋɤɟɋɉɔ ɌɋɗɘɐɎɏ SLA Ɏ ɈɡɖɆɌɋɓɓɡɋ ɕɎɐɎ 

ɕɔɘɖɋɇɑɋɓɎɥ, ɓɔ ɇɔɑɋɋ ɗɑɔɌɋɓ ɈɈɎɊə ɇɔɑɢɞɋɉɔ ɖɆɍɓɔɔɇɖɆɍɎɥ ɒɋɘɖɎɐ SLA Ɏ ɊɎɆɕɆɍɔɓɔɈ Ɏɛ 

ɍɓɆɝɋɓɎɏ. ȸɆɐɌɋ ɔɓ əɌɋ ɞɎɖɔɐɔ ɕɖɎɒɋɓɥɋɘɗɥ ɕɖɔɈɆɏɊɋɖɆɒɎ IaaS/PaaS Ɋɑɥ ɇɆɑɆɓɗɎɖɔɈɐɎ 

ɓɆɉɖəɍɐɎ ɓɆ ɗɈɔɎ ɊɆɘɆ-ɜɋɓɘɖɡ Ɏ ɕɔɊɊɋɖɌɆɓɎɥ Ɉɡɗɔɐɔɏ ɗɖɋɊɓɋɏ ɍɆɉɖəɍɐɎ ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ 

ɒɔɟɓɔɗɘɋɏ Ɏ ɗɋɘɋɏ ɒɋɌɊə ɊɆɘɆ-ɜɋɓɘɖɆɒɎ. 

ȶɋɆɑɎɍɆɜɎɥ ɐɔɓɜɋɕɜɎɎ ɆɈɘɔɓɔɒɓɡɛ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɛ ɗɋɘɋɏ ɕɔɍɈɔɑɎɘ ɔɕɋɖɆɘɔɖɆɒ ɔɇɋɗɕɋɝɎɘɢ 

ɕɖɎɋɒɑɋɒɡɋ ɕɆɖɆɒɋɘɖɡ ɔɐəɕɆɋɒɔɗɘɎ ɎɓɈɋɗɘɎɜɎɏ Ɉ ɔɗɓɔɈɓɡɋ ɚɔɓɊɡ, ɝɘɔ ɐɖɎɘɎɝɋɗɐɎ ɓɋɔɇɛɔɊɎɒɔ 

ɓɆ əɌɋ ɓɆɝɆɈɞɋɒɗɥ ɓɔɈɔɒ ɣɘɆɕɋ ɖɆɍɈɎɘɎɥ ɗɋɘɋɏ Ɏ ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ ɖɋɗəɖɗɔɈ, ɘɖɋɇəɤɟɋɒ 

ɇɔɑɢɞɎɛ ɎɓɈɋɗɘɎɜɎɏ Ɉ ɔɇɓɔɈɑɋɓɎɋ ɗɋɘɋɈɔɏ Ɏ ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ. 

Ȩ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ çɘɖɆɊɎɜɎɔɓɓɡɋè ɈɋɓɊɔɖɡ ȮȰȸ-ɖɋɞɋɓɎɏ ɕɖɋɊɑɆɉɆɤɘ ɑɎɞɢ ɔɘɊɋɑɢɓɡɋ 

ɚɖɆɉɒɋɓɘɡ (ɐɔɒɕɔɓɋɓɘɡ), ɓɋɔɇɛɔɊɎɒɡɋ Ɋɑɥ ɗɔɍɊɆɓɎɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɗɕɔɗɔɇɓɡɛ 

ɣɐɔɓɔɒɎɝɋɗɐɎ ɔɇɔɗɓɔɈɆɓɓɔ ɕɖɋɊɔɗɘɆɈɑɥɘɢ ɓɔɈɡɋ əɗɑəɉɎ (Ɏ ɗɘɆɖɡɋ ï ɐɆɐ əɕɖɔɟɋɓɓəɤ ɈɋɖɗɎɤ 

ɓɔɈɡɛ). Ƀɘɔ ɘɖɋɇəɋɘ ɔɘ ɔɕɋɖɆɘɔɖɔɈ ɇɔɑɢɞɎɛ ɈɑɔɌɋɓɎɏ Ɉ R&D Ɏ ɕɎɑɔɘɎɖɔɈɆɓɎɋ. ȵɋɖɗɕɋɐɘɎɈɓɡɒ 

ɈɡɉɑɥɊɥɘ ɕɆɖɘɓɋɖɗɘɈɆ ɗ ɉɑɔɇɆɑɢɓɡɒɎ ɔɇɑɆɝɓɡɒɎ ɕɖɔɈɆɏɊɋɖɆɒɎ Ɉ ɝɆɗɘɎ ɖɆɍɊɋɑɋɓɎɥ ɍɆɘɖɆɘ ɓɆ 

R&D Ɏ ɕɎɑɔɘɎɖɔɈɆɓɎɋ, Ɇ ɘɆɐɌɋ ɕɔɑəɝɋɓɎɥ ɊɔɗɘəɕɆ ɐ ɓɔɈɡɒ ɘɋɛɓɔɑɔɉɎɥɒ, ɔɗɔɇɋɓɓɔ ɕɖɋɊɎɐɘɎɈɓɡɒ 

ɒɔɊɋɑɥɒ Ɋɑɥ əɗɑəɉ çɕɔ ɘɖɋɇɔɈɆɓɎɤè Ɏ ɕɔɑɓɔɒə ɗɘɋɐə ɗɖɋɊɗɘɈ ɆɈɘɔɒɆɘɎɍɆɜɎɎ NMS/OSS-

ɕɖɔɜɋɗɗɔɈ. 

ȴɕɡɘ ɕɖɔɈɆɏɊɋɖɔɈ ɔɇɑɆɝɓɡɛ ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ, ɖɆɍɈɋɖɓəɈɞɎɛ ɗɔɇɗɘɈɋɓɓɡɋ ɒɆɉɎɗɘɖɆɑɢɓɡɋ 

SDN&NFV-ɗɋɘɎ Ɋɑɥ ɔɇɋɗɕɋɝɋɓɎɥ ɗɈɥɍɓɔɗɘɎ ɗɈɔɎɛ ɐɔɖɓɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ ɕɔɐɆɍɡɈɆɋɘ, ɝɘɔ ɓɆ 
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əɖɔɈɓɋ ɐɔɖɓɋɈɡɛ (ɉɎɕɋɖɗɐɋɏɑ) ɊɆɘɆ-ɜɋɓɘɖɔɈ Ɏ ɒɆɉɎɗɘɖɆɑɢɓɡɛ ɗɋɘɋɏ, ɉɊɋ Ɏɒɋɤɘɗɥ ɓɆɎɑəɝɞɎɋ 

ɈɔɍɒɔɌɓɔɗɘɎ ɒəɑɢɘɎɕɑɋɐɗɎɖɔɈɆɓɎɥ ɘɖɆɚɎɐɆ ɗ ɖɆɍɑɎɝɓɡɒɎ ɘɖɋɇɔɈɆɓɎɥɒɎ ɐ QoS, ɊɔɗɘɎɌɎɒ 

ɈɡɗɔɐɎɏ əɖɔɈɋɓɢ ɍɆɉɖəɍɐɎ ɗɋɘɋɈɡɛ Ɏ ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ ɖɋɗəɖɗɔɈ ɕɖɎ ɕɖɋɊɔɗɘɆɈɑɋɓɎɎ ɗɋɖɈɎɗɔɈ çɕɔ 

ɘɖɋɇɔɈɆɓɎɤè ɗ ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ SLA (ȶɎɗ. 5). Ȫɑɥ ɖɋɞɋɓɎɥ ɣɘɔɏ ɍɆɊɆɝɎ ɊɔɗɘɆɘɔɝɓɔ əɖɔɈɓɋɏ L2-

L3 ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ NMS/OSS/BSS ɕɖɔɜɋɗɗɔɈ (ȶɎɗ. 2). 

ȶɎɗ. 5. ȩɑɔɇɆɑɢɓɆɥ ɗɋɘɢ SDN ɐɔɒɕɆɓɎɎ Google  Ɏ əɖɔɈɋɓɢ ɋɋ əɘɎɑɎɍɆɜɎɎ 

 

ȮɗɘɔɝɓɎɐ: Google 

ȳɔɈɡɒ ɈɡɍɔɈɔɒ ɥɈɑɥɋɘɗɥ ɓɋɔɇɛɔɊɎɒɔɗɘɢ ɔɇɋɗɕɋɝɋɓɎɥ ɗɘɔɑɢ Ɍɋ Ɉɡɗɔɐɔɉɔ əɖɔɈɓɥ əɘɎɑɎɍɆɜɎɎ 

ɖɋɗəɖɗɔɈ çɓɆ ɐɖɆɤè - ɐɖɆɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ Ɏ ɗɋɘɋɏ ɊɔɗɘəɕɆ, ɕɖɎ ɕɖɋɈɆɑɎɖɔɈɆɓɎɎ əɗɑəɉ ɗ 

ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ SLA. ȶɋɞɋɓɎɋ ɣɘɔɏ ɍɆɊɆɝɎ ɗəɟɋɗɘɈɋɓɓɔ ɗɑɔɌɓɋɋ Ɏ ɕɔɘɖɋɇəɋɘ ɕɋɖɋɛɔɊɆ ɓɆ 

əɖɔɈɓɎ L4-L5, ɘɔ ɋɗɘɢ ɐ ɕɔɑɓɔɏ ɆɈɘɔɓɔɒɓɔɗɘɎ ɗɋɘɋɏ Ɏ ɗɋɖɈɎɗɔɈ, Ɇ ɘɆɐɌɋ ɈɡɗɘɖɆɎɈɆɓɎɥ 

ɒɋɌɔɕɋɖɆɘɔɖɗɐɎɛ ɈɍɆɎɒɔɔɘɓɔɞɋɓɎɏ ɓɆ ɓɔɈɡɛ ɕɖɎɓɜɎɕɆɛ, ɕɔɍɈɔɑɥɤɟɎɛ ɕɔɑɓɔɗɘɢɤ ɕɖɔɉɖɆɒɒɓɔ 

ɒɋɓɥɘɢ ɐɔɓɚɎɉəɖɆɜɎɤ ɗɋɘɋɈɡɛ ɗɑɔɋɈ. 

ȧɔɑɋɋ ɊɋɘɆɑɢɓɔ ɔɕɎɗɆɓɓɡɋ Ɉɡɞɋ ɖɡɓɔɝɓɡɋ ɕɖɋɊɕɔɗɡɑɐɎ ɐ ɈɓɋɊɖɋɓɎɤ ɆɈɘɔɓɔɒɓɡɛ 

ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɛ ɗɋɘɋɏ, ɘɋɛɓɎɝɋɗɐɎɋ Ɏ ɣɐɔɓɔɒɎɝɋɗɐɎɋ ɕɖɎɓɜɎɕɡ ɕɋɖɋɛɔɊɆ ɐ ɘɆɐɎɒ ɗɋɘɥɒ 

ɔɕɎɗɆɓɡ Ɉ ɕɔɊɖɆɍɊɋɑɆɛ ɓɎɌɋ. 
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2.2.1.  ȷɓɎɌɋɓɎɋ ɘɖəɊɔɋɒɐɔɗɘɎ Ɏ əɊɋɑɢɓɔɏ ɗɘɔɎɒɔɗɘɎ NMS/ OSS/ BSS 

ɕɖɔɜɋɗɗɔɈ 

Ȫɑɥ ɘɖɆɊɎɜɎɔɓɓɡɛ ɘɋɑɋɐɔɒ-ɔɕɋɖɆɘɔɖɔɈ ɛɆɖɆɐɘɋɖɓɆ ɈɡɗɔɐɆɥ ɘɖəɊɔɋɒɐɔɗɘɢ Ɏ ɍɆɘɖɆɘɓɔɗɘɢ 

NMS/OSS/BSS ɕɖɔɜɋɗɗɔɈ (ȶɎɗ. 6) ï Ɉ ɗɖɋɊɓɋɒ 17% ɔɘɓɔɗɎɘɋɑɢɓɔ ɖɆɍɒɋɖɆ ɈɡɖəɝɐɎ, ɓɋɗɒɔɘɖɥ ɓɆ 

ɕɖɋɈɆɑɎɖɔɈɆɓɎɋ Ɉ ɗɘɖəɐɘəɖɋ Ɏɛ ɈɡɖəɝɐɎ ɕɖɎɒɎɘɎɈɓɡɛ ɗɘɆɘɎɝɓɡɛ ɘɋɑɋɐɔɒ ɗɋɖɈɎɗɔɈ.  

ȶɎɗ. 6. ȹɖɔɈɋɓɢ ɍɆɘɖɆɘ ɓɆ ɕɋɖɗɔɓɆɑ ɎɗɕɔɑɓɥɤɟɎɏ NMS/ OSS/ BSS-ɕɖɔɜɋɗɗɡ 
ɔɘɓɔɗɎɘɋɑɢɓɔ ɈɡɖəɝɐɎ Ɋɑɥ əɖɔɈɓɋɏ ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ L0-L1 
(ɘɖɆɊɎɜɎɔɓɓɡɋ ɘɋɑɋɐɔɒɡ) Ɏ L2-L3 (ɔɇɑɆɝɓɡɋ ɕɖɔɈɆɏɊɋɖɡ SECaaS, SDWANaaS, 

CDNaaS), %, 2020 ɉ. 

   

ȮɗɘɔɝɓɎɐ: Jôson & Partners Consulting 

ȶɎɗ. 7. ȹɖɔɈɋɓɢ ɍɆɘɖɆɘ ɓɆ ȳȮȴȰȶ ɔɘɓɔɗɎɘɋɑɢɓɔ ɈɡɖəɝɐɎ Ɋɑɥ əɖɔɈɓɋɏ 
ɆɈɘɔɒɆɘɎɍɆɜɎɎ L0-L1 (ɘɖɆɊɎɜɎɔɓɓɡɋ ɘɋɑɋɐɔɒɡ) Ɏ L2-L3 (ɔɇɑɆɝɓɡɋ ɕɖɔɈɆɏɊɋɖɡ 

SECaaS, SDWANaaS, CDNaaS), %, 2020 ɉ. 

   

ȮɗɘɔɝɓɎɐ: Jôson & Partners Consulting 
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ȶɎɗ. 8. ȲəɑɢɘɎɕɑɎɐɆɘɔɖɡ Ɏ əɖɔɈɋɓɢ ɊɔɛɔɊɓɔɗɘɎ ɓɆ ɚɔɓɊɔɈɔɒ ɖɡɓɐɋ ɕɔ ɈɎɊɆɒ 

ɆɐɘɎɈɔɈ, 2005 -2018 ɉɉ. 

 

 

 

ȮɗɘɔɝɓɎɐ: Arthur D. Little  

ȶɎɗ. 9. ȪɎɓɆɒɎɐɆ ɖɡɓɔɝɓɔɏ ɐɆɕɎɘɆɑɎɍɆɜɎɎ ɐɖəɕɓɋɏɞɎɛ ɘɖɆɊɎɜɎɔɓɓɡɛ 

ɘɋɑɋɐɔɒ-ɔɕɋɖɆɘɔɖɔɈ Ɏ ɕɖɔɈɆɏɊɋɖɔɈ ɜɎɚɖɔɈɡɛ ɗɋɖɈɎɗɔɈ Ɉ 2015 ɉ. Ɏ 2020 ɉ., 

ɒɑɖɊ Ɋɔɑɑ. ȷȾȦ  

   
 

ȮɗɘɔɝɓɎɐ: Financial Times, Global Data, Macrotrends 

Ƀɘɔɘ ɚɆɐɘɔɖ ɥɈɑɥɋɘɗɥ ɔɊɓɔɏ Ɏɍ ɕɖɎɝɎɓ ɓɋɕɖɎɋɒɑɋɒɔ ɊɑɎɘɋɑɢɓɔɉɔ ɕɋɖɎɔɊɆ ɔɐəɕɆɋɒɔɗɘɎ 

ɎɓɈɋɗɘɎɜɎɏ Ɉ ɒɔɊɋɖɓɎɍɆɜɎɤ ɗɋɘɋɈɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ ɘɖɆɊɎɜɎɔɓɓɡɛ ɘɋɑɋɐɔɒɔɈ. ȸɆɐ, ɕɔ ɒɓɋɓɎɤ 

Arthur D. Little: çéȳɆɑɎɜɔ ɥɈɓɔɋ ɓɋɗɔɔɘɈɋɘɗɘɈɎɋ ɒɋɌɊə ɔɌɎɊɆɋɒɡɒ ɆɐɜɎɔɓɋɖɆɒɎ əɖɔɈɓɋɒ 

ɈɔɍɈɖɆɘɆ ɎɓɈɋɗɘɎɜɎɏ Ɏ ɘɋɒ əɖɔɈɓɋɒ, ɐɔɘɔɖɡɏ ɘɖɆɊɎɜɎɔɓɓɡɏ ɘɋɑɋɐɔɒ ɊɋɏɗɘɈɎɘɋɑɢɓɔ ɒɔɌɋɘ 
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ɔɇɋɗɕɋɝɎɘɢ ï ɆɐɜɎɔɓɋɖɡ ɘɋɑɋɐɔɒɔɈ ɔɌɎɊɆɤɘ ɝɘɔ ɗɖɔɐ ɈɔɍɈɖɆɘɆ ɎɓɈɋɗɘɎɜɎɏ ɓɋ ɕɖɋɈɡɗɎɘ ɕɥɘɢ 

ɑɋɘ, Ɇ ɊɔɛɔɊɓɔɗɘɢ ɓɆ ɎɓɈɋɗɘɎɖɔɈɆɓɓɡɏ ɐɆɕɎɘɆɑ ɗɔɗɘɆɈɎɘ 10-15%. Ȩ ɖɋɆɑɢɓɔɗɘɎ, Ɋɑɥ 

ɐɆɕɎɘɆɑɔɋɒɐɎɛ ɆɐɘɎɈɔɈ, ɘɆɐɎɛ ɐɆɐ, ɓɆɕɖɎɒɋɖ, ɔɕɘɔɈɔɑɔɐɔɓɓɡɋ ɗɋɘɎ Ɏ ɊɆɘɆ-ɜɋɓɘɖɡ, ɗɖɔɐ 

ɔɐəɕɆɋɒɔɗɘɎ ɕɖɎ ɊɆɓɓɔɒ əɖɔɈɓɋ ɊɔɛɔɊɓɔɗɘɎ ɒɔɌɋɘ ɕɖɋɈɡɞɆɘɢ 10 ɑɋɘ. Ƀɘɔ ɗɘɆɈɎɘ ɕɔɊ Ɉɔɕɖɔɗ 

ɗɕɔɗɔɇɓɔɗɘɢ ɘɋɑɋɐɔɒɔɈ ɕɖɎɈɑɋɐɆɘɢ ɎɓɈɋɗɘɎɜɎɎ ɓɋɔɇɛɔɊɎɒɡɋ Ɋɑɥ ɖɆɗɞɎɖɋɓɎɥ Ɏ ɒɔɊɋɖɓɎɍɆɜɎɎ 

ɘɋɑɋɐɔɒ-ɎɓɚɖɆɗɘɖəɐɘəɖɡéè. 

ȵɖɎ ɣɘɔɒ, ɐɆɐ ɗɑɋɊəɋɘ Ɏɍ ɚɎɓɆɓɗɔɈɡɛ ɕɔɐɆɍɆɘɋɑɋɏ ɘɋɑɋɐɔɒɔɈ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ (ȶɎɗ. 6), ɊɆɌɋ 

əɖɔɈɋɓɢ ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɗɘɎ NMS/OSS/BSS ɕɖɔɜɋɗɗɔɈ L2-L3 ɊɆɋɘ ɈɔɍɒɔɌɓɔɗɘɢ 

ɇɔɑɋɋ ɝɋɒ Ɉ ɊɈɆ ɖɆɍɆ ï ɗ 17% ɔɘ ɈɡɖəɝɐɎ Ɋɔ 8% ɔɘ ɈɡɖəɝɐɎ, ɗɓɎɍɎɘɢ ɍɆɘɖɆɘɡ ɓɆ ɕɋɖɗɔɓɆɑ 

ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ ɎɗɕɔɑɓɥɤɟɎɏ NMS/OSS/BSS-ɕɖɔɜɋɗɗɡ1, ɝɘɔ Ɉ ɒɆɗɞɘɆɇɋ ɉɑɔɇɆɑɢɓɔɏ ɘɋɑɋɐɔɒ-

ɔɘɖɆɗɑɎ ɒɔɌɋɘ ɊɆɘɢ ɣɐɔɓɔɒɎɝɋɗɐɎɏ ɣɚɚɋɐɘ Ɉ ɖɆɍɒɋɖɋ 144 ɒɑɖɊ. Ɋɔɑɑ. ɋɌɋɉɔɊɓɔ. Ƀɘɔ, Ɉ ɗɈɔɤ 

ɔɝɋɖɋɊɢ, ɕɔɍɈɔɑɎɘ ɍɓɆɝɎɘɋɑɢɓɔ əɑəɝɞɎɘɢ ɕɔɐɆɍɆɘɋɑɎ ɔɐəɕɆɋɒɔɗɘɎ ɎɓɈɋɗɘɎɜɎɏ Ɉ 

ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓəɤ ɎɓɚɖɆɗɘɖəɐɘəɖə ɊɆɌɋ Ɉ əɗɑɔɈɎɥɛ ɗɘɆɉɓɆɜɎɎ ɘɖɆɊɎɜɎɔɓɓɔɉɔ ɘɋɑɋɐɔɒ-

ɖɡɓɐɆ, ɘɔ ɋɗɘɢ ɇɋɍ əɝɋɘɆ ɚɆɐɘɔɖɆ ɖɆɍɈɎɘɎɥ ɓɔɈɡɛ əɗɑəɉ.  

ȰɆɐ ɗɑɋɊəɋɘ Ɏɍ ɖɋɍəɑɢɘɆɘɔɈ, ɊɋɒɔɓɗɘɖɎɖəɋɒɡɛ Cloudflare, ɈɔɍɒɔɌɓɔ ɊɆɑɢɓɋɏɞɋɋ ɗɔɐɖɆɟɋɓɎɋ 

ɍɆɘɖɆɘ ɓɆ ɕɋɖɗɔɓɆɑ ɎɗɕɔɑɓɥɤɟɎɏ NMS/OSS/BSS-ɕɖɔɜɋɗɗɡ Ɋɔ əɖɔɈɓɥ ɒɋɓɋɋ 5% ɔɘ ɈɡɖəɝɐɎ ï 

ɈɎɊɎɒɔ, ɘɆɐɔɏ əɊɋɑɢɓɡɏ ɖɆɍɒɋɖ ɍɆɘɖɆɘ ɛɆɖɆɐɘɋɖɋɓ Ɋɑɥ əɖɔɈɓɥ L3 ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɏ 

ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ. ȵɖɎ ɕɋɖɋɛɔɊɋ ɓɆ əɖɔɈɓɎ L4ðL5 ɊɆɑɢɓɋɏɞɋɋ 

ɗɓɎɌɋɓɎɋ ɍɆɘɖɆɘ ɓɆ ɕɋɖɗɔɓɆɑ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ ɎɗɕɔɑɓɥɤɟɎɏ NMS/OSS/BSS-ɕɖɔɜɋɗɗɡ əɌɋ 

ɓɋɈɔɍɒɔɌɓɔ. ȳɆ əɖɔɈɓɥɛ L4-L5 ɣɐɔɓɔɒɎɝɋɗɐɎɏ ɣɚɚɋɐɘ ɇəɊɋɘ ɗɔɗɘɔɥɘɢ Ɉ ɈɔɍɒɔɌɓɔɗɘɎ 

ɔɇɋɗɕɋɝɋɓɎɥ Ɉɡɗɔɐɔɏ ɗɖɋɊɓɋɏ ɍɆɉɖəɍɐɎ ɗɋɘɋɈɔɏ Ɏ ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ ɕɖɎ 

ɕɖɋɊɔɗɘɆɈɑɋɓɎɎ ɗɋɖɈɎɗɔɈ ɗ ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ SLA, ɊɔɗɘɎɉɆɋɒɔɏ ɍɆ ɗɝɋɘ ɗɔɝɋɘɆɓɎɥ ɘɔɘɆɑɢɓɔɏ 

ɆɈɘɔɒɆɘɎɍɆɜɎɎ, ɕɖɋɊɎɐɘɎɈɓɔɗɘɎ (ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɗɘɎ) Ɏ ɊɎɓɆɒɎɝɋɗɐɔɉɔ ɜɋɓɔɔɇɖɆɍɔɈɆɓɎɥ (ɗɒ. 

ȶɆɍɊɋɑ 2.2.3). ȴɘɒɋɘɎɒ, ɝɘɔ əɖɔɈɓɎ L2-L3 əɌɋ ɕɔɍɈɔɑɥɤɘ ɣɐɔɓɔɒɎɝɋɗɐɎ ɣɚɚɋɐɘɎɈɓɔ ɔɐɆɍɡɈɆɘɢ 

ɓɔɈɡɋ ɊɎɓɆɒɎɝɓɡɋ əɗɑəɉɎ ɐɑɆɗɗɆ NaaS, ɘɔ ɋɗɘɢ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɋ əɗɑəɉɎ, ɔɇɑɆɊɆɤɟɎɋ 

ɛɆɖɆɐɘɋɖɎɗɘɎɐɆɒɎ ɔɇɑɆɝɓɡɛ əɗɑəɉ. 

ȳɆɖɥɊə ɗ əɑəɝɞɋɓɎɋɒ ɕɔɐɆɍɆɘɋɑɋɏ ɔɐəɕɆɋɒɔɗɘɎ ɎɓɈɋɗɘɎɜɎɏ Ɉ ɔɇɓɔɈɑɋɓɎɋ ɔɗɓɔɈɓɡɛ ɚɔɓɊɔɈ, 

ɈɡɗɔɐɆɥ ɔɕɋɖɆɜɎɔɓɓɆɥ ɣɚɚɋɐɘɎɈɓɔɗɘɢ ɘɋɑɋɐɔɒɔɈ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ Ɉ ɗɔɝɋɘɆɓɎɎ ɗ ɗɕɔɗɔɇɓɔɗɘɢɤ 

ɕɖɋɊɔɗɘɆɈɑɥɘɢ ɉɔɖɆɍɊɔ ɇɔɑɋɋ ɗɑɔɌɓɡɋ ɗɋɖɈɎɗɡ, ɛɆɖɆɐɘɋɖɎɍəɤɟɎɋɗɥ Ɉɡɗɔɐɔɏ ɊɔɇɆɈɑɋɓɓɔɏ 

ɗɘɔɎɒɔɗɘɢɤ, ɕɖɔɥɈɑɥɋɘɗɥ Ɏ Ɉ ɈɔɍɒɔɌɓɔɗɘɎ ɔɇɋɗɕɋɝɎɘɢ ɖɔɗɘ ɐɆɕɎɘɆɑɎɍɆɜɎɎ. ȸɋɑɋɐɔɒɡ ɓɔɈɔɉɔ 

ɕɔɐɔɑɋɓɎɥ ɐɑɆɗɗɎɚɎɜɎɖəɤɘɗɥ ɎɓɈɋɗɘɔɖɆɒɎ ɐɆɐ ɘɋɛɓɔɑɔɉɎɝɋɗɐɎɋ ɐɔɒɕɆɓɎɎ, ɝɘɔ ɕɖɔɥɈɑɥɋɘɗɥ Ɉ 

ɈɡɗɔɐɎɛ ɘɋɒɕɆɛ ɖɔɗɘɆ ɐɆɕɎɘɆɑɎɍɆɜɎɎ Ɏ ɗəɟɋɗɘɈɋɓɓɔ ɇɔɑɋɋ ɈɡɗɔɐɎɛ ɝɋɒ ə ɘɖɆɊɎɜɎɔɓɓɡɛ 

ɘɋɑɋɐɔɒɔɈ ɒəɑɢɘɎɕɑɎɐɆɘɔɖɆɛ ɐ EBITDA ï 11-13 ɕɖɔɘɎɈ 4-6 ə ɘɖɆɊɎɜɎɔɓɓɡɛ ɘɋɑɋɐɔɒɔɈ (ȶɎɗ. 8).  

ȨɈɎɊə ɗɘɆɇɎɑɢɓɔ ɓɎɍɐɎɛ ɒəɑɢɘɎɕɑɎɐɆɘɔɖɔɈ ɘɖɆɊɎɜɎɔɓɓɡɛ ɘɋɑɋɐɔɒɔɈ, ɗɘɆɉɓɆɜɎɎ ɔɗɓɔɈɓɡɛ 

ɗɋɉɒɋɓɘɔɈ ɘɋɑɋɐɔɒ-ɖɡɓɐɆ Ɏ ɔɘɗəɘɗɘɈɎɥ ɍɓɆɝɎɒɡɛ əɗɕɋɛɔɈ Ɉ ɗɓɎɌɋɓɎɎ ɍɆɘɖɆɘ ɐɆɕɎɘɆɑɎɍɆɜɎɥ 

ɘɖɆɊɎɜɎɔɓɓɡɛ ɘɋɑɋɐɔɒɔɈ ɘɆɐɌɋ ɗɘɆɉɓɎɖəɋɘ. ȳɆ ȶɎɗ. 9 ɕɖɎɈɋɊɋɓɡ ɊɆɓɓɡɋ ɕɔ ɐɆɕɎɘɆɑɎɍɆɜɎɎ ɖɥɊɆ 

ɐɖəɕɓɋɏɞɎɛ ɔɕɋɖɆɘɔɖɔɈ ɗɈɥɍɎ Ɉ 2015 Ɏ 2020 ɉɔɊɆɛ, Ɇ ɘɆɐɌɋ ɋɋ ɗɖɆɈɓɋɓɎɋ ɗ ɕɔɐɆɍɆɘɋɑɥɒɎ 

ɑɎɊɎɖəɤɟɎɛ ɕɖɔɈɆɏɊɋɖɔɈ ɜɎɚɖɔɈɡɛ əɗɑəɉ Ɉ ɒɎɖɋ. ȰɆɐ ɈɎɊɓɔ Ɏɍ ɕɖɋɊɗɘɆɈɑɋɓɓɡɛ ɊɆɓɓɡɛ, ɍɆ 

ɕɔɗɑɋɊɓɎɋ 5 ɑɋɘ ɐɆɕɎɘɆɑɎɍɆɜɎɥ ɘɖɆɊɎɜɎɔɓɓɡɛ ɔɕɋɖɆɘɔɖɔɈ ɗɈɥɍɎ ɗəɟɋɗɘɈɋɓɓɔ ɓɋ ɎɍɒɋɓɎɑɆɗɢ 

ɓɋɗɒɔɘɖɥ ɓɆ ɕɖɔɈɔɊɎɒɡɋ M&A. ȧɔɑɋɋ ɘɔɉɔ, ə ɇɔɑɢɞɎɓɗɘɈɆ ɐɔɒɕɆɓɎɏ ɔɓɆ ɊɆɌɋ ɗɓɎɍɎɑɆɗɢ: AT&T, 

China Mobile, NTT, Deutsche Telekom. Ȩ ɘɔ Ɍɋ Ɉɖɋɒɥ ɈɎɊɓɔ, ɝɘɔ ɖɆɍɖɡɈ Ɉ ɐɆɕɎɘɆɑɎɍɆɜɎɎ ɜɎɚɖɔɈɡɛ 

ɗɋɖɈɎɗ ɕɖɔɈɆɏɊɋɖɔɈ Ɏ ɘɖɆɊɎɜɎɔɓɓɡɛ ɔɕɋɖɆɘɔɖɔɈ ɗɈɥɍɎ ɇɡɗɘɖɔ ɓɆɖɆɗɘɆɋɘ. ȴɘɒɋɘɎɒ, ɝɘɔ Ɉ 

                                            
1 ȴɇɟɎɏ ɚɔɓɊ ɔɕɑɆɘɡ ɘɖəɊɆ (Ⱥȴȸ) ɒɎɓəɗ Ⱥȴȸ ɕɋɖɗɔɓɆɑɆ ɇɣɐ-ɔɚɎɗɔɈ (ɒɋɓɋɊɌɒɋɓɘ, ɇəɛɉɆɑɘɋɖɎɥ, ɤɖɎɗɘɡ, ɐɆɊɖɔɈɎɐɎ, 
ɍɆɐəɕɐɎ Ɏ ɘ.ɕ.) 



 

ȦɈɘɔɓɔɒɓɡɋ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɋ ɗɋɘɎ 
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ɕɖɎɈɋɊɋɓɓɡɛ ɊɆɓɓɡɛ ɕɔɐɆ ɓɋ əɝɘɋɓɡ əɗɕɋɛɎ AT&T Ɏ ɖɥɊɆ ɊɖəɉɎɛ ɔɕɋɖɆɘɔɖɔɈ Ɉ ɕɖɔɊɈɎɌɋɓɎɎ 

ɓɔɈɡɛ əɗɑəɉ, ɎɒɋɈɞɎɋ ɒɋɗɘɔ ɓɆɝɎɓɆɥ ɗɔ Ɉɘɔɖɔɏ ɕɔɑɔɈɎɓɡ 2020 ɉɔɊɆ. 

ȪɔɗɘɎɉɆɋɒɆɥ Ɉ ɘɔɒ ɝɎɗɑɋ ɍɆ ɗɝɋɘ Ɉɡɗɔɐɔɉɔ əɖɔɈɓɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ 

ɗəɟɋɗɘɈɋɓɓɔ ɇɔɑɋɋ ɈɡɗɔɐɆɥ ɝɋɒ ə ɘɖɆɊɎɜɎɔɓɓɡɛ ɘɋɑɋɐɔɒɔɈ ɎɓɈɋɗɘɎɜɎɔɓɓɆɥ ɕɖɎɈɑɋɐɆɘɋɑɢɓɔɗɘɢ 

ɕɔɍɈɔɑɥɋɘ ɘɋɑɋɐɔɒɆɒ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ ɚɎɓɆɓɗɎɖɔɈɆɘɢ ȳȮȴȰȶ ɓɋ ɘɔɑɢɐɔ ɍɆ ɗɝɋɘ Ɉɡɗɔɐɔɉɔ 

əɖɔɈɓɥ ɔɕɋɖɆɜɎɔɓɓɔɏ ɒɆɖɌɎɓɆɑɢɓɔɗɘɎ, ɓɔ Ɏ ɍɆ ɗɝɋɘ Ɉɓɋɞɓɋɉɔ ɚɎɓɆɓɗɎɖɔɈɆɓɎɥ, ɕɖɎɈɑɋɐɆɋɒɔɉɔ 

ɕɔɊ ɖɆɗɘəɟəɤ ɐɆɕɎɘɆɑɎɍɆɜɎɤ ɓɔɈɡɛ ɎɉɖɔɐɔɈ. Ƀɘɔ ɝɖɋɍɈɡɝɆɏɓɔ ɈɆɌɓɡɏ ɚɆɐɘɔɖ Ɏɛ ɖɆɍɈɎɘɎɥ 

ɕɖɎɓɎɒɆɥ Ɉɔ ɈɓɎɒɆɓɎɋ, ɝɘɔ ɍɆ ɈɡɗɔɐɎɏ əɖɔɈɋɓɢ ɆɈɘɔɒɆɘɎɍɆɜɎɎ, Ɏ, ɗɔɔɘɈɋɘɗɘɈɋɓɓɔ, ɓɎɍɐɎɏ 

əɖɔɈɋɓɢ ɍɆɘɖɆɘ ɓɆ ɔɕɋɖɆɘɎɈɓɡɏ ɕɋɖɗɔɓɆɑ, ɔɕɋɖɆɘɔɖɡ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ çɕɑɆɘɥɘè ɈɡɗɔɐɎɒ 

əɖɔɈɓɋɒ ɍɆɘɖɆɘ ɓɆ ȳȮȴȰȶ, ɕɖɆɐɘɎɝɋɗɐɎ ɔɘɗəɘɗɘɈəɤɟɎɒ ə ɘɖɆɊɎɜɎɔɓɓɡɛ ɔɕɋɖɆɘɔɖɔɈ (ȶɎɗ. 7). 

ȻɆɖɆɐɘɋɖɓɔ, ɝɘɔ ɕɖɔɈɆɏɊɋɖ ɓɔɈɡɛ əɗɑəɉ Cloudflare, ɎɒɋɤɟɎɏ ɓɆɎɒɋɓɢɞɎɏ əɖɔɈɋɓɢ ɍɆɘɖɆɘ ɓɆ 

ɕɋɖɗɔɓɆɑ ɎɗɕɔɑɓɥɤɟɎɏ NMS/OSS/BSS-ɕɖɔɜɋɗɗɡ ï 4%, ɥɈɑɥɋɘɗɥ ɑɎɊɋɖɔɒ ɕɔ əɊɋɑɢɓɔɒə, ɐ 

Ɉɡɖəɝɐɋ, əɖɔɈɓɤ ɍɆɘɖɆɘ ɓɆ ȳȮȴȰȶ ï 32%. ȸɔ ɋɗɘɢ Ɉ əɗɑɔɈɎɥɛ ɓɋɊɔɗɘɆɘɔɝɓɔɏ ɓɔɒɋɓɐɑɆɘəɖɡ 

ɉɔɘɔɈɡɛ ɘɎɖɆɌɓɡɛ ɕɖɔɊəɐɘɔɈ Ɋɑɥ ɗɔɍɊɆɓɎɥ ɆɈɘɔɓɔɒɓɡɛ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɛ NMS/OSS/BSS-

ɕɖɔɜɋɗɗɔɈ (ɗɒ. ȶɆɍɊɋɑ 3) ɔɕɋɖɆɘɔɖɡ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ ɈɡɓəɌɊɋɓɡ ɖɆɍɖɆɇɆɘɡɈɆɘɢ Ɏɛ 

ɗɆɒɔɗɘɔɥɘɋɑɢɓɔ Ɏ ɖɆɗɗɒɆɘɖɎɈɆɤɘ ɘɆɐɎɋ ɖɆɍɖɆɇɔɘɐɎ ɐɆɐ ɗɈɔɋ ɐɑɤɝɋɈɔɋ ɐɔɓɐəɖɋɓɘɓɔɋ 

ɕɖɋɎɒəɟɋɗɘɈɔ. ȺɆɐɘɎɝɋɗɐɎ ɔɕɋɖɆɘɔɖɡ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ ï ɣɘɔ ɖɆɍɖɆɇɔɘɝɎɐɎ ɕɖɔɉɖɆɒɒɓɔɉɔ 

ɔɇɋɗɕɋɝɋɓɎɥ, ɕɖɋɊɔɗɘɆɈɑɥɤɟɎɋ ɔɇɑɆɝɓɡɋ ɗɋɖɈɎɗɡ ɐɔɓɋɝɓɡɒ ɕɔɘɖɋɇɎɘɋɑɥɒ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ 

ɗɆɒɔɗɘɔɥɘɋɑɢɓɔ ɖɆɍɖɆɇɔɘɆɓɓɔɉɔ ɕɖɔɉɖɆɒɒɓɔɉɔ ɔɇɋɗɕɋɝɋɓɎɥ. Ȩ ɣɘə Ɍɋ ɒɔɊɋɑɢ ɔɇɑɆɝɓɡɛ ɗɋɖɈɎɗ-

ɕɖɔɈɆɏɊɋɖɔɈ ɒɎɉɖɎɖəɤɘ Ɏ çɘɖɆɊɎɜɎɔɓɓɡɋè ɖɆɍɖɆɇɔɘɝɎɐɎ ɕɖɔɉɖɆɒɒɓɔɉɔ ɔɇɋɗɕɋɝɋɓɎɥ - Oracle, 

IBM, Microsoft, Ɏ ɊɆɌɋ ɆɕɕɆɖɆɘɓɔ-ɕɖɔɉɖɆɒɒɓɡɛ ɐɔɒɕɑɋɐɗɔɈ, ɘɆɐɎɋ ɐɆɐ, ɓɆɕɖɎɒɋɖ, Cisco Systems, 

F5 Networks, Palo Alto Networks, Fortinet Ɏ ɊɖəɉɎɋ.  

ȵɖɎ ɣɘɔɒ ɔɘɒɋɘɎɒ, ɝɘɔ ɆɈɘɔɒɆɘɎɍɆɜɎɥ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ ɓɋɔɘɊɋɑɎɒɆ ɔɘ ɖɆɍɖɆɇɔɘɐɎ ɓɔɈɡɛ 

ɕɖɔɊəɐɘɔɈ, ɕɔɗɐɔɑɢɐə ɇɆɍɔɈɡɒ əɗɑɔɈɎɋɒ Ɏɛ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɥɈɑɥɋɘɗɥ ɓɆɑɎɝɎɋ ɘɔɘɆɑɢɓɔɏ 

ɆɈɘɔɒɆɘɎɍɆɜɎɎ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ ɗ ɖɋɆɑɎɍɆɜɎɋɏ ɣɑɋɒɋɓɘɔɈ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɗɘɎ (ɗɒ. 

ȶɆɍɊɋɑ 2.2.2. Ɏ ȶɆɍɊɋɑ 2.2.3.). ȪɖəɉɎɒɎ ɗɑɔɈɆɒɎ, ɋɗɑɎ Ɋɑɥ ɘɖɆɊɎɜɎɔɓɓɡɛ əɗɑəɉ ɆɈɘɔɒɆɘɎɍɆɜɎɥ Ɏ 

ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɥ ɥɈɑɥɋɘɗɥ ɌɋɑɆɘɋɑɢɓɔɏ ɔɕɜɎɋɏ, ɘɔ Ɋɑɥ ɓɔɈɡɛ əɗɑəɉ ɈɡɗɔɐɎɏ əɖɔɈɋɓɢ 

ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɓɋ ɘɔɑɢɐɔ NMS, ɓɔ Ɏ OSS/BSS-ɕɖɔɜɋɗɗɔɈ ɥɈɑɥɋɘɗɥ ɇɆɍɔɈɡɒ əɗɑɔɈɎɋɒ ɈɔɍɒɔɌɓɔɗɘɎ 

Ɏɛ ɣɐɔɓɔɒɎɝɋɗɐɎ ɔɇɔɗɓɔɈɆɓɓɔɉɔ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ. ȷɑɋɊɔɈɆɘɋɑɢɓɔ, ɎɓɈɋɗɘɎɜɎɎ Ɉ ɖɆɍɖɆɇɔɘɐə 

ɎɓɓɔɈɆɜɎɔɓɓɡɛ ɕɖɔɊəɐɘɔɈ ɈɐɑɤɝɆɤɘ Ɉ ɗɋɇɥ Ɏ ɎɓɈɋɗɘɎɜɎɎ Ɉ ɆɈɘɔɒɆɘɎɍɆɜɎɤ Ɏ 

ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɤ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ Ɏ ɓɋɖɆɍɖɡɈɓɔ ɗɈɥɍɆɓɡ Ɋɖəɉ ɗ Ɋɖəɉɔɒ.  

Ȩ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ɔɘɗəɘɗɘɈəɤɘ ɐɋɏɗɡ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɘɖɆɊɎɜɎɔɓɓɔɉɔ Ɋɑɥ ɔɕɋɖɆɘɔɖɔɈ ɕɔɖɘɚɋɑɥ 

əɗɑəɉ Ɉ ɐɔɘɔɖɡɛ ɇɡɑ ɇɡ ɕɔɑəɝɋɓ ɣɐɔɓɔɒɎɝɋɗɐɎɏ ɣɚɚɋɐɘ Ɏɍɒɋɖɥɋɒɡɏ 5-10% ɔɘ ɈɡɖəɝɐɎ. ȵɖɎɝɎɓɆ 

Ɉ ɗɘɖəɐɘəɖɋ ɍɆɘɖɆɘ ɓɆ ɕɋɖɗɔɓɆɑ, Ɉ ɐɔɘɔɖɔɏ ɕɖɋɔɇɑɆɊɆɤɘ ɍɆɘɖɆɘɡ ɓɆ ɕɋɖɗɔɓɆɑ ɎɗɕɔɑɓɥɤɟɎɏ 

OSS/BSS-ɕɖɔɜɋɗɗɡ ï Ɉ ɗɖɋɊɓɋɒ ɔɐɔɑɔ 85% Ⱥȴȸ, Ɏ ɑɎɞɢ ɔɐɔɑɔ 15% ɍɆɘɖɆɘ ɕɖɎɛɔɊɎɘɗɥ ɓɆ 

ɎɓɌɋɓɋɖɓɔ-ɘɋɛɓɎɝɋɗɐɎɏ ɕɋɖɗɔɓɆɑ, ɔɘɈɋɝɆɤɟɎɏ ɍɆ NMS-ɕɖɔɜɋɗɗɡ, ɘɔ ɋɗɘɢ ɍɆ ɣɐɗɕɑəɆɘɆɜɎɤ Ɏ 

ɖɆɍɈɎɘɎɋ ɗɋɘɋɈɔɏ Ɏ ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ2. ȰɆɐ ɗɑɋɊəɋɘ Ɏɍ ȶɎɗ. 2, ɓɆɝɆɑɢɓɡɋ əɖɔɈɓɎ 

L0-L1 ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ, ɛɆɖɆɐɘɋɖɓɡɋ Ɋɑɥ ɇɔɑɢɞɎɓɗɘɈɆ ɘɖɆɊɎɜɎɔɓɓɡɛ 

ɔɕɋɖɆɘɔɖɔɈ Ɉ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ, ɔɛɈɆɘɡɈɆɤɘ ɎɗɐɑɤɝɎɘɋɑɢɓɔ NMS-ɕɖɔɜɋɗɗɡ. ȵɔɣɘɔɒə ɕɖɎ Ɋɔɑɋ 

ɍɆɘɖɆɘ ɓɆ ɕɋɖɗɔɓɆɑ ɎɗɕɔɑɓɥɤɟɎɏ NMS/OSS/BSS-ɕɖɔɜɋɗɗɡ ɓɆ əɖɔɈɓɋ 17% ɔɘ ɈɡɖəɝɐɎ, Ɏɍ ɐɔɘɔɖɡɛ 

ɑɎɞɢ 15% ɕɖɎɛɔɊɎɘɗɥ ɓɆ Ⱥȴȸ ɕɋɖɗɔɓɆɑɆ Ɏɗɕɔɑɓɥɤɟɋɉɔ NMS-ɕɖɔɜɋɗɗɡ Ɏ ɕɖɎ ɊɔɗɘɎɉɆɋɒɔɏ ɓɆ 

əɖɔɈɓɋ L1 ɝɆɗɘɎɝɓɔɏ ɆɈɘɔɒɆɘɎɍɆɜɎɎ NMS-ɕɖɔɜɋɗɗɔɈ, ɊɆɤɟɋɏ ɔɐɔɑɔ 10-15% ɣɐɔɓɔɒɎɎ Ⱥȴȸ NMS-

ɕɋɖɗɔɓɆɑɆ, ɔɇɟɎɏ ɣɐɔɓɔɒɎɝɋɗɐɎɏ ɣɚɚɋɐɘ ɗɔɗɘɆɈɑɥɋɘ ɕɔɖɥɊɐɆ 0,3-0,4% ɔɘ ɈɡɖəɝɐɎ, ɝɘɔ ɓɋ ɒɔɌɋɘ 
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ɇɡɘɢ ɍɆɒɋɘɓɔ Ɉ ɚɎɓɆɓɗɔɈɔɏ ɔɘɝɋɘɓɔɗɘɎ ɔɕɋɖɆɘɔɖɔɈ ɓɆ ɚɔɓɋ ɗəɟɋɗɘɈɋɓɓɔ ɇɔɑɋɋ ɍɓɆɝɎɘɋɑɢɓɔɉɔ 

ɈɑɎɥɓɎɥ ɖɡɓɔɝɓɡɛ Ɏ ɒɆɐɖɔɣɐɔɓɔɒɎɝɋɗɐɎɛ ɚɆɐɘɔɖɔɈ. 

ȪɆɓɓɡɏ ɈɡɈɔɊ ɕɔɊɘɈɋɖɌɊɆɋɘɗɥ ɆɓɆɑɎɍɔɒ ɚɎɓɆɓɗɔɈɔɏ ɔɘɝɋɘɓɔɗɘɎ ɔɕɋɖɆɘɔɖɔɈ ɗɈɥɍɎ, 

ɔɖɎɋɓɘɎɖɔɈɆɓɓɡɛ ɓɆ ɔɐɆɍɆɓɎɋ ɘɖɆɊɎɜɎɔɓɓɡɛ ɗɘɆɘɎɝɓɡɛ əɗɑəɉ ɗɈɥɍɎ, Ɋɔɑɥ ɈɡɖəɝɐɎ ɔɘ ɓɔɈɡɛ 

əɗɑəɉ ə ɐɔɘɔɖɡɛ ɗɔɗɘɆɈɑɥɋɘ ɒɋɓɋɋ 5% ɔɘ ɔɇɟɋɏ ɈɡɖəɝɐɎ. ȳɆɕɖɎɒɋɖ, ɐɆɐ ɗɑɋɊəɋɘ Ɏɍ ȶɎɗ. 7, 

ɓɋɗɒɔɘɖɥ ɓɆ ɊɔɈɔɑɢɓɔ ɍɓɆɝɎɘɋɑɢɓɡɋ Ɉ Ɇɇɗɔɑɤɘɓɔɒ ɈɡɖɆɌɋɓɎɎ ɈɑɔɌɋɓɎɥ Ɉ ȳȮȰȴȶ ə AT&T, ɗ 2013 

ɉɔɊɆ ɖɋɆɑɎɍəɤɟɋɏ ɆɒɇɎɜɎɔɍɓəɤ ɕɖɔɉɖɆɒɒə ɘɔɘɆɑɢɓɔɏ ɈɎɖɘəɆɑɎɍɆɜɎɎ ɗɈɔɋɏ ɗɋɘɋɈɔɏ 

ɎɓɚɖɆɗɘɖəɐɘəɖɡ (ɎɓɎɜɎɆɘɎɈɆ Domain 2.0), ɈɑɎɥɓɎɋ ɓɆ əɖɔɈɋɓɢ ɔɕɋɖɆɜɎɔɓɓɡɛ ɍɆɘɖɆɘ ɓɆ ɚɔɓɋ 

ɕɖɥɒɔɉɔ ɐɔɓɐəɖɋɓɘɆ ï Verizon, Ɏɒɋɤɟɋɉɔ ɓəɑɋɈɔɏ əɖɔɈɋɓɢ ɍɆɘɖɆɘ ɓɆ ȳȮȴȰȶ, Ɉ ɚɎɓɆɓɗɔɈɔɏ 

ɔɘɝɋɘɓɔɗɘɎ AT&T ɕɔɐɆ ɔɘɗəɘɗɘɈəɋɘ. ȵɖɎ ɣɘɔɒ ɒɔɌɓɔ ɕɖɋɊɕɔɑɔɌɎɘɢ, ɝɘɔ, ɓɆɕɖɎɒɋɖ, Ɋɑɥ 

ɎɓɓɔɈɆɜɎɔɓɓɔɏ əɗɑəɉɎ AT&T Netbond əɖɔɈɋɓɢ ɔɕɋɖɆɜɎɔɓɓɡɛ ɍɆɘɖɆɘ ɔɘɓɔɗɎɘɋɑɢɓɔ ɈɡɖəɝɐɎ ɔɘ 

ɣɘɔɏ əɗɑəɉɎ ɓɆɛɔɊɎɘɗɥ ɓɆ ɘɔɒ Ɍɋ əɖɔɈɓɋ ɝɘɔ Ɏ ə ɘɋɑɋɐɔɒ-ɕɖɔɈɆɏɊɋɖɔɈ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ.  

ȶɋɍɐɎɏ ï ɓɆ ɕɔɖɥɊɔɐ ɈɋɑɎɝɎɓɡ, ɖɔɗɘ əɊɋɑɢɓɔɉɔ ɖɆɍɒɋɖɆ ɣɐɔɓɔɒɎɝɋɗɐɔɉɔ ɣɚɚɋɐɘɆ ɕɖɎ ɕɋɖɋɛɔɊɋ 

ɐ əɖɔɈɓɥɒ L2-L3 ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ ɗɈɥɍɆɓ ɗ 

ɕɔɥɈɑɋɓɎɋɒ Ɏɒɋɓɓɔ ɓɆ ɣɘɎɛ əɖɔɈɓɥɛ ɈɔɍɒɔɌɓɔɗɘɎ ɣɐɔɓɔɒɎɝɋɗɐɎ ɣɚɚɋɐɘɎɈɓɔɉɔ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ 

ɘɋɑɋɐɔɒ-əɗɑəɉ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ, ɔɇɑɆɊɆɤɟɎɛ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆɒɎ ɔɇɑɆɝɓɡɛ. ȸɆɐ, ɖɋɆɑɎɍɆɜɎɥ 

ɕɖɎɓɜɎɕɔɈ ɗɆɒɔɔɇɗɑəɌɎɈɆɓɎɥ, ɈɐɑɤɝɆɥ ɗɆɒɔɗɘɔɥɘɋɑɢɓɔɋ ɎɍɒɋɓɋɓɎɋ ɆɇɔɓɋɓɘɆɒɎ 

ɐɔɑɎɝɋɗɘɈɋɓɓɡɛ Ɏ ɐɆɝɋɗɘɈɋɓɓɡɛ ɛɆɖɆɐɘɋɖɎɗɘɎɐ, ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɛ Ɏɒ ɕɖɔɈɆɏɊɋɖɔɒ əɗɑəɉ, 

ɆɈɘɔɒɆɘɎɍɆɜɎɥ ɕɖɔɜɋɗɗɔɈ ɐɔɓɘɖɔɑɥ Ɏ əɕɖɆɈɑɋɓɎɥ ɐɆɝɋɗɘɈɔɒ, ɖɆɊɎɐɆɑɢɓɔ ɗɓɎɌɆɋɘ ɓɆɉɖəɍɐə ɓɋ 

ɘɔɑɢɐɔ ɓɆ ɕɋɖɗɔɓɆɑ ɎɗɕɔɑɓɥɤɟɎɏ NMS-ɕɖɔɜɋɗɗɡ, ɓɔ Ɏ ɓɆ ɕɋɖɗɔɓɆɑ ɍɆɊɋɏɗɘɈɔɈɆɓɓɡɏ Ɉ 

ɖɋɆɑɎɍɆɜɎɎ OSS Ɏ ɊɆɌɋ BSS-ɕɖɔɜɋɗɗɔɈ. 

ȶɎɗ. 10 . ȷɘɔɎɒɔɗɘɢ ɇɆɓɐɔɈɗɐɔɏ ɘɖɆɓɍɆɐɜɎɎ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɘɋɛɓɔɑɔɉɎɎ ɋɋ 

ɕɖɔɈɋɊɋɓɎɥ (ɐɆɓɆɑɆ) Ɏ ɖɆɗɕɖɋɊɋɑɋɓɎɋ ɘɖɆɓɍɆɐɜɎɏ ɕɔ ɐɆɓɆɑɆɒ,  2011  ɉ. 

 

ȮɗɘɔɝɓɎɐ: McKinsey 

ȦɓɆɑɔɉɎɝɓɡɏ ɣɚɚɋɐɘ ɓɆɇɑɤɊɆɑɗɥ Ɋɋɗɥɘɢ ɑɋɘ ɓɆɍɆɊ Ɉ ɇɆɓɐɔɈɗɐɔɏ ɔɘɖɆɗɑɎ ɕɖɎ ɕɋɖɋɈɔɊɋ ɔɗɓɔɈɓɔɏ 

ɒɆɗɗɡ ɕɑɆɘɋɌɋɏ ɓɆ ɗɆɒɔɔɇɗɑəɌɎɈɆɓɎɋ (ɔɓɑɆɏɓ-ɇɆɓɐɎɓɉ, ɘɋɖɒɎɓɆɑɡ ɔɕɑɆɘɡ) ï əɊɋɑɢɓɆɥ 
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ɗɋɇɋɗɘɔɎɒɔɗɘɢ ɘɖɆɓɍɆɐɜɎɎ əɕɆɑɆ ɇɔɑɋɋ ɝɋɒ ɓɆ ɕɔɖɥɊɔɐ ɔɘɓɔɗɎɘɋɑɢɓɔ ɈɆɖɎɆɓɘɆ ɗ ɕɖɔɈɋɊɋɓɎɋɒ 

ɕɑɆɘɋɌɆ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɘɖəɊɆ ɗɔɘɖəɊɓɎɐɆ ɔɘɊɋɑɋɓɎɥ ɇɆɓɐɆ (ɗɒ. ȶɎɗ. 10). 

ȷɑɋɊɔɈɆɘɋɑɢɓɔ, ɗɘɖɆɘɋɉɎɋɏ Ɋɑɥ ɘɖɆɊɎɜɎɔɓɓɡɛ ɔɕɋɖɆɘɔɖɔɈ ɊɔɑɌɓɔ ɗɘɆɘɢ əɗɐɔɖɋɓɓɔɋ 

ɓɆɖɆɟɎɈɆɓɎɋ ɈɡɖəɝɐɎ ɔɘ ɓɔɈɡɛ əɗɑəɉ, ɕɖɎ ɣɘɔɒ ɘɖɆɊɎɜɎɔɓɓɡɋ əɗɑəɉɎ ɗɑɋɊəɋɘ ɕɋɖɋɈɔɊɎɘɢ ɓɆ 

ɓɔɈəɤ NMS/OSS/BSS ɕɑɆɘɚɔɖɒə, ɖɆɗɗɒɆɘɖɎɈɆɥ Ɏɛ ɐɆɐ əɕɖɔɟɋɓɓəɤ ɈɋɖɗɎɤ ɓɔɈɡɛ əɗɑəɉ, Ɇ ɓɋ 

ɓɆɔɇɔɖɔɘ ï ɓɔɈɡɋ əɗɑəɉɎ ɐɆɐ əɗɑɔɌɓɋɓɓəɤ ɈɋɖɗɎɤ ɘɖɆɊɎɜɎɔɓɓɡɛ (ɗɒ. ȶɆɍɊɋɑ 2.2.2.).  

ȴɘɒɋɘɎɒ, ɝɘɔ ɇɔɑɢɞɎɋ ɖɆɗɛɔɌɊɋɓɎɥ ɕɔ əɖɔɈɓɤ ɔɕɋɖɆɜɎɔɓɓɡɛ ɍɆɘɖɆɘ ɓɆ ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ 

ɗɋɖɈɎɗɔɈ ə ɒɋɌɊə ɖɔɗɗɎɏɗɐɎɒɎ Ɏ ɍɆɖəɇɋɌɓɡɒɎ ɘɖɆɊɎɜɎɔɓɓɡɒɎ ɔɕɋɖɆɘɔɖɆɒɎ (ȶɎɗ. 6) ɗɑɋɊəɋɘ 

ɔɇɠɥɗɓɥɘɢ Ɉ ɔɗɓɔɈɓɔɒ ɖɆɍɓɎɜɋɏ Ɉ əɖɔɈɓɋ ɍɆɖɕɑɆɘ ɕɋɖɗɔɓɆɑɆ, ɐɔɘɔɖɆɥ ɔɗɔɇɋɓɓɔ ɍɆɒɋɘɓɆ ɕɖɎ 

ɗɖɆɈɓɋɓɎɎ ɗɋɈɋɖɔɆɒɋɖɎɐɆɓɗɐɎɛ Ɏ ɖɔɗɗɎɏɗɐɎɛ ɔɕɋɖɆɘɔɖɔɈ. ȸɆɐ, ɔɘɓɔɗɎɘɋɑɢɓɔ ɛɆɖɆɐɘɋɖɓɔɉɔ Ɋɑɥ 

ɔɕɋɖɆɘɔɖɔɈ Ɉ ȷȾȦ əɖɔɈɓɥ əɊɋɑɢɓɡɛ, ɓɆ ɗɔɘɖəɊɓɎɐɆ, ɍɆɘɖɆɘ ɓɆ Ⱥȴȸ ɕɋɖɗɔɓɆɑɆ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ 

Ɏɗɕɔɑɓɥɤɟɋɉɔ NMS/OSS/BSS-ɕɖɔɜɋɗɗɡ, ə ɖɔɗɗɎɏɗɐɎɛ ɔɕɋɖɆɘɔɖɔɈ ɍɆɘɖɆɘɡ ɓɎɌɋ Ɉ 4-5 ɖɆɍ. Ƀɘɔ 

ɔɍɓɆɝɆɋɘ, ɝɘɔ ɖɔɗɗɎɏɗɐɎɋ ɔɕɋɖɆɘɔɖɡ Ɉ ɋɟɋ ɇɔɑɢɞɋɏ ɗɘɋɕɋɓɎ ɍɆɎɓɘɋɖɋɗɔɈɆɓɡ Ɏɒɋɓɓɔ Ɉ ɗɐɈɔɍɓɔɏ 

ɆɈɘɔɒɆɘɎɍɆɜɎɎ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ, ɊɆɤɟɎɏ ɓɆɎɇɔɑɢɞɎɏ ɣɚɚɋɐɘ ɣɐɔɓɔɒɎɎ Ⱥȴȸ Ɏ 

ɕɔɍɈɔɑɥɤɟɋɏ ɍɆɕəɗɐɆɘɢ ɓɔɈɡɋ ɗɋɖɈɎɗɡ ɗ ɕɖɎɋɒɑɋɒɡɒ Ɋɑɥ ɖɡɓɐɆ əɖɔɈɓɋɒ ɜɋɓ Ɏ ɕɖɎɋɒɑɋɒɡɒ Ɋɑɥ 

ɔɕɋɖɆɘɔɖɆ əɖɔɈɓɋɒ ɒɆɖɌɎɓɆɑɢɓɔɗɘɎ, Ɇ ɚɖɆɉɒɋɓɘɆɖɓɆɥ ɆɈɘɔɒɆɘɎɍɆɜɎɥ ɓɋ ɔɐɆɌɋɘ ɗɐɔɑɢ ɑɎɇɔ 

ɍɆɒɋɘɓɔɉɔ ɣɚɚɋɐɘɆ ɈɈɎɊə ɝɖɋɍɈɡɝɆɏɓɔ ɓɎɍɐɔɉɔ əɖɔɈɓɥ ɍɆɖɕɑɆɘ ɕɋɖɗɔɓɆɑɆ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ 

ɍɆɊɋɏɗɘɈɔɈɆɓɓɔɉɔ Ɉ əɕɖɆɈɑɋɓɎɎ ɗɋɘɢɤ Ɏ ɔɐɆɍɆɓɎɎ əɗɑəɉ. 

ȰɆɐ ɗɑɋɊəɋɘ Ɏɍ ɕɋɖɋɝɓɥ ɕɖɋɊɗɘɆɈɑɋɓɓɡɛ ɓɆ ȶɎɗ. 6 Ɏ ȶɎɗ. 7 ɔɕɋɖɆɘɔɖɔɈ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ, 

ɓɆɎɇɔɑɋɋ ɆɐɘɎɈɓɔ ɖɆɍɈɎɈɆɤɟɋɏɗɥ ɗɚɋɖɔɏ ɕɖɎɒɋɓɋɓɎɥ ɆɈɘɔɓɔɒɓɔɗɘɎ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ 

NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ Ɋɑɥ ɗɔɍɊɆɓɎɥ ɓɔɈɡɛ əɗɑəɉ ɐɑɆɗɗɆ NaaS ɥɈɑɥɤɘɗɥ, ɓɆɖɥɊə ɗ 

ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɒɎ ɘɖɆɊɎɜɎɔɓɓɡɒɎ ɔɕɋɖɆɘɔɖɆɒɎ əɗɑəɉɆɒɎ BoD, ɔɇɑɆɝɓɡɋ ɗɋɖɈɎɗɡ ɗɋɘɋɈɔɏ Ɏ 

ɎɓɚɔɖɒɆɜɎɔɓɓɔɏ ɇɋɍɔɕɆɗɓɔɗɘɎ ï SECaaS Ɏ SD-WANaaS. ȴɇɆ ɈɎɊɆ ɣɘɎɛ ɗɋɖɈɎɗɔɈ ɒɔɌɓɔ 

ɖɆɗɗɒɆɘɖɎɈɆɘɢ ɐɆɐ ɚəɓɐɜɎɔɓɆɑɢɓɔɋ ɖɆɗɞɎɖɋɓɎɋ BoD, ɖɋɆɑɎɍɔɈɆɓɓɔɋ ɍɆ ɗɝɋɘ ɈɐɑɤɝɋɓɎɥ Ɉ ɓɎɛ 

ɊɔɕɔɑɓɎɘɋɑɢɓɡɛ ɗɑəɌɋɇɓɡɛ ɕɖɎɑɔɌɋɓɎɏ ï ɘɆɐ ɓɆɍɡɈɆɋɒɡɛ Managed NFV. Ȯɒɋɓɓɔ ɓɆ ɘɆɐɎɋ 

ɚəɓɐɜɎɔɓɆɑɢɓɔ ɇɔɉɆɘɡɋ əɗɑəɉɎ ɔɖɎɋɓɘɎɖɔɈɆɓɡ ɘɋɑɋɐɔɒ-ɔɕɋɖɆɘɔɖɡ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ, Ɇ 

ɈɓɋɊɖɋɓɎɋ ɘɋɛɓɔɑɔɉɎɏ ɕɖɋɊɎɐɘɎɈɓɔɏ ɆɓɆɑɎɘɎɐɎ ɕɔɍɈɔɑɎɑɔ Ɏɒ ɐɆɖɊɎɓɆɑɢɓɔ 

ɕɋɖɋɗɒɔɘɖɋɘɢ ɔɇɟɋɕɖɎɓɥɘɡɋ ɕɔɊɛɔɊɡ ɐ ɔɇɋɗɕɋɝɋɓɎɤ ɐɎɇɋɖ-ɇɋɍɔɕɆɗɓɔɗɘɎ, 

ɖɆɗɗɒɔɘɖɋɈ ɗɖɋɊɗɘɈɆ ɇɋɍɔɕɆɗɓɔɗɘɎ Ɏɛ ɓɋ ɐɆɐ ɚəɓɐɜɎɤ, Ɇ ɐɆɐ ɕɖɔɜɋɗɗ. ȸɆɐɔɏ ɈɍɉɑɥɊ 

ɓɋɊɆɈɓɔ ɗɚɔɖɒəɑɎɖɔɈɆɓ ɆɓɆɑɎɘɎɐɆɒɎ Gartner ɐɆɐ ɐɔɓɜɋɕɜɎɥ ȷontinuous Ȧdaptive Risk and Trust 

Assessment (CARTA). ȵɔɥɈɑɋɓɎɋ CARTA ɍɓɆɒɋɓəɋɘ ɗɔɇɔɏ ɔɘɐɆɍ ɔɘ ɞɎɖɔɐɔ ɖɆɗɕɖɔɗɘɖɆɓɋɓɓɔɉɔ 

ɕɖɋɊɗɘɆɈɑɋɓɎɥ ɔ ɘɔɒ, ɝɘɔ ɓɆ ɐɆɌɊɡɏ ɈɎɊ əɉɖɔɍɡ ɊɔɑɌɋɓ ɇɡɘɢ ɗɔɔɘɈɋɘɗɘɈəɤɟɎɏ 

ɕɖɔɘɎɈɔɊɋɏɗɘɈəɤɟɎɏ ɋɏ ɕɖɔɊəɐɘ (ɚəɓɐɜɎɥ), Ɏ ɋɗɑɎ ɔɓ ɔɘɈɋɝɆɋɘ ɕɖɋɊɠɥɈɑɥɋɒɡɒ ɐ ɓɋɒə 

ɘɖɋɇɔɈɆɓɎɥɒ, ɘɔ ɋɉɔ ɕɖɎɒɋɓɋɓɎɋ ɕɔɑɓɔɗɘɢɤ ɗɓɎɒɆɋɘ ɗɔɔɘɈɋɘɗɘɈəɤɟəɤ əɉɖɔɍə. ȸɆɐɔɋ ɚɆɐɘɎɝɋɗɐɎ 

ɓɋɈɋɖɓɔɋ ɕɖɋɊɗɘɆɈɑɋɓɎɋ ɘɖɆɓɗɚɔɖɒɎɖəɋɘɗɥ Ɉ ɇɔɑɋɋ ɗɑɔɌɓɔɋ, ɓɔ ɇɔɑɋɋ ɆɊɋɐɈɆɘɓɔɋ ɖɋɆɑɢɓɔɗɘɎ 

ɕɖɋɊɗɘɆɈɑɋɓɎɋ ɔ ɇɋɍɔɕɆɗɓɔɗɘɎ ɐɆɐ ɔ ɐɔɒɕɑɋɐɗɓɔɒ ɕɔ ɚəɓɐɜɎɔɓɆɑə ɆɊɆɕɘɎɈɓɔɒ ɆɈɘɔɒɆɘɎɝɋɗɐɎ 

Ɏɗɕɔɑɓɥɋɒɔɒ ɕɖɔɜɋɗɗɋ, ɐɔɘɔɖɡɏ ɗɔɇɎɖɆɥ ɊɆɓɓɡɋ Ɏɍ ɗɆɒɡɛ ɖɆɍɓɔɔɇɖɆɍɓɡɛ ɎɗɘɔɝɓɎɐɔɈ ɕɔɗɘɔɥɓɓɔ 

ɔɜɋɓɎɈɆɋɘ ɘɋɐəɟɎɏ Ɏ ɕɖɔɉɓɔɍɓɡɏ əɖɔɈɋɓɢ ɍɆɟɎɟɋɓɓɔɗɘɎ ɔɇɠɋɐɘɆ ɍɆɟɎɘɡ (ɐɔɑɎɝɋɗɘɈɋɓɓɔ ï ɐɆɐ 

Ɉɋɖɔɥɘɓɔɗɘɢ ɐɖɎɘɎɝɋɗɐɔɉɔ ɗɔɇɡɘɎɥ Ȯȧ), ɒɔɊɋɑɎɖəɋɘ ɒɋɖɡ ɕɔ ɕɔɈɡɞɋɓɎɤ əɖɔɈɓɥ ɍɆɟɎɟɋɓɓɔɗɘɎ 

Ɏ ɕɖɋɎɒəɟɋɗɘɈɋɓɓɔ ɆɈɘɔɒɆɘɎɝɋɗɐɎ Ɏɛ ɖɋɆɑɎɍəɋɘ. Ƀɘɔ ɔɍɓɆɝɆɋɘ, ɝɘɔ ɐɔɓɜɋɕɜɎɥ CARTA Ɏ 

ɕɔɖɔɌɊɋɓɓɆɥ ɋɤ ɐɔɓɜɋɕɜɎɥ Security Orchestration, Analytics and Reporting (SOAR), ɔɗɓɔɈɆɓɓɆɥ ɓɆ 

ɕɖɎɓɜɎɕɋ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɒɔɓɎɘɔɖɎɓɉɆ Ɏ ɖɋɆɐɜɎɎ ɓɆ ɗɔɇɡɘɎɥ ɇɋɍɔɕɆɗɓɔɗɘɎ ɔɍɓɆɝɆɋɘ ɈɡɛɔɊ 

ɕɖɔɈɆɏɊɋɖɔɈ SECaaS ɓɆ çɕɔɑɥɓəè ɔɕɋɖɆɘɔɖɔɈ Security Operation Centers (SOC) ɗ ɕɔɑɓɔɗɘɢɤ 

ɆɈɘɔɒɆɘɎɝɋɗɐɔɏ ɖɋɆɑɎɍɆɜɎɋɏ ɕɖɔɜɋɗɗɆ ɓɆɗɘɖɔɏɐɎ ɗɖɋɊɗɘɈ ɇɋɍɔɕɆɗɓɔɗɘɎ, ɒɔɓɎɘɔɖɎɓɉɆ Ɏ ɆɓɆɑɎɍɆ 

ɗɔɇɡɘɎɏ Ȯȧ, ɈɡɖɆɇɔɘɐɎ Ɏ ɎɗɕɔɑɓɋɓɎɥ ɒɋɖ ɕɖɔɘɎɈɔɊɋɏɗɘɈɎɥ ɈɡɥɈɑɋɓɓɡɒ əɉɖɔɍɆɒ. 
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ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɖɋɆɑɎɍɆɜɎɥ ɕɖɔɜɋɗɗɓɔɉɔ ɕɔɊɛɔɊɆ ɐ ɔɇɋɗɕɋɝɋɓɎɤ ɗɋɘɋɈɔɏ Ɏ ɎɓɚɔɖɒɆɜɎɔɓɓɔɏ 

ɇɋɍɔɕɆɗɓɔɗɘɎ ɊɋɑɆɋɘ ɓɋɖɆɍɖɡɈɓɔ ɗɈɥɍɆɓɓɔɏ ɆɈɘɔɒɆɘɎɍɆɜɎɤ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ 

ɕɖɔɈɆɏɊɋɖɔɈ ɚəɓɐɜɎɔɓɆɑɢɓɔ ɇɔɉɆɘɡɛ ɗɋɖɈɎɗɔɈ Ɏ ɆɈɘɔɒɆɘɎɍɆɜɎɤ ɕɖɔɜɋɗɗɔɈ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ 

ɖɋɆɑɎɍəɤɟɎɛ ɚəɓɐɜɎɔɓɆɑ ɗɋɖɈɎɗɆ ɕɖɋɊɔɗɘɆɈɑɥɋɒɔɉɔ ɕɔɘɖɋɇɎɘɋɑɤ. 

ȴɘɒɋɘɎɒ ɘɆɐɌɋ, ɝɘɔ ɘɔɘɆɑɢɓɆɥ ɆɈɘɔɒɆɘɎɍɆɜɎɥ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɥ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ 

ɐɖɎɘɎɝɋɗɐɎ ɓɋɔɇɛɔɊɎɒɆ Ɋɑɥ ɔɇɋɗɕɋɝɋɓɎɥ ɕɖɎɋɒɑɋɒɔɏ ɒɆɖɌɎɓɆɑɢɓɔɗɘɎ ɓɋ ɘɔɑɢɐɔ ɗɋɖɈɎɗɔɈ ɗ 

ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ SLA, ɓɔ Ɏ çbest effortè ɗɋɖɈɎɗɔɈ ɗ ɣɐɗɘɖɋɒɆɑɢɓɔ ɓɎɍɐɎɒ ARPU ɓɆ ɕɔɊɐɑɤɝɋɓɓɔɋ 

əɗɘɖɔɏɗɘɈɔ, ɐ ɐɔɘɔɖɡɒ ɔɘɓɔɗɥɘɗɥ, Ɉ ɝɆɗɘɓɔɗɘɎ, əɗɘɖɔɏɗɘɈɆ IoT/M2M. 

ȧɔɑɋɋ ɕɔɊɖɔɇɓɔ ɕɋɖɗɕɋɐɘɎɈɡ ɕɖɋɔɊɔɑɋɓɎɥ ɗɘɆɉɓɆɜɎɎ ɘɖɆɊɎɜɎɔɓɓɔɉɔ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɔɉɔ 

ɖɡɓɐɆ ɍɆ ɗɝɋɘ ɖɆɍɈɎɘɎɥ ɓɔɈɡɛ ɈɎɊɔɈ əɗɑəɉ, ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ ɐɔɘɔɖɡɛ ɈɔɍɒɔɌɓɔ ɓɆɝɎɓɆɥ ɗ əɖɔɈɓɋɏ 

L2-L3 ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ, ɔɕɎɗɆɓɡ Ɉ ȶɆɍɊɋɑɋ 2.2.2. 
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2.2.2.  ȨɔɍɒɔɌɓɔɗɘɢ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɓɔɈɡɛ ɒɓɔɉɔɐɔɒɕɔɓɋɓɘɓɡɛ 

(ɐɔɒɕɔɍɎɘɓɡɛ) ɘɋɑɋɐɔɒ-əɗɑəɉ ɕɔ ɔɇɑɆɝɓɔɏ ɒɔɊɋɑɎ 

Ȩɡɕɔɑɓɋɓɓɡɏ Jôson & Partners Consulting Ɉ 2017 - 2018 ɉɉ. ɆɓɆɑɎɍ çbest effortè əɗɑəɉ ɕɋɖɋɊɆɝɎ 

ɊɆɓɓɡɛ ɕɔɐɆɍɆɑ, ɝɘɔ ɕɔɍɎɜɎɔɓɎɖɔɈɆɓɎɋ ɘɖɆɊɎɜɎɔɓɓɡɛ əɓɎɈɋɖɗɆɑɢɓɡɛ əɗɑəɉ, ɓɆɕɖɎɒɋɖ, B2B-

əɗɑəɉ ɞɎɖɔɐɔɕɔɑɔɗɓɔɉɔ ɊɔɗɘəɕɆ, Ɏɒɋɋɘ ɈɡɖɆɌɋɓɓɡɋ ɕɎɐɎ Ɋɔɑɋɏ ɖɡɓɐɆ Ɉ ɖɆɍɖɋɍɋ əɍɐɎɛ 

ɊɎɆɕɆɍɔɓɔɈ ARPU (ɗɒ. ȶɎɗ. 11). ȵɖɎɝɋɒ ə ɐɆɌɊɔɉɔ ɔɕɋɖɆɘɔɖɆ ɗɈɔɋ əɓɎɐɆɑɢɓɔɋ ɕɔɑɔɌɋɓɎɋ 

ɋɊɎɓɗɘɈɋɓɓɔɉɔ ɕɎɐɆ. Ƀɘɔ ɔɍɓɆɝɆɋɘ ɝɘɔ ɊɆɌɋ ɘɖɆɊɎɜɎɔɓɓɡɋ əɓɎɈɋɖɗɆɑɢɓɡɋ (çbest effortè) əɗɑəɉɎ 

ɓɆ ɗɆɒɔɒ Ɋɋɑɋ ɓɋ əɓɎɈɋɖɗɆɑɢɓɡ ï ɍɆ ɗɝɋɘ ɓɆɑɎɝɎɥ ɐɔɓɐəɖɋɓɜɎɎ ɐɆɌɊɆɥ əɗɑəɉɆ ɐɆɌɊɔɉɔ Ɏɍ 

əɗɕɋɞɓɡɛ ɎɉɖɔɐɔɈ ɔɐɆɍɡɈɆɋɘɗɥ ɗɕɔɍɎɜɎɔɓɎɖɔɈɆɓɆ ɓɋ ɓɆ Ɉɋɗɢ ɖɡɓɔɐ, Ɇ ɓɆ ɔɘɓɔɗɎɘɋɑɢɓɔ 

ɓɋɇɔɑɢɞɔɏ ɋɉɔ ɗɋɉɒɋɓɘ, Ɉ ɔɗɓɔɈɓɔɒ ɍɆ ɗɝɋɘ ɓɤɆɓɗɔɈ ɔɖɉɆɓɎɍɆɜɎɎ Ɏɗɕɔɑɓɥɋɒɡɛ Ɉɖəɝɓəɤ OSS/BSS-

ɕɖɔɜɋɗɗɔɈ, ɜɋɓɔɈɔɏ Ɏ ɘɋɛɓɎɝɋɗɐɔɏ ɕɔɑɎɘɎɐɎ. 

ȶɎɗ. 11. ȶɆɗɕɖɋɊɋɑɋɓɎɋ ɊɔɑɎ ɔɕɋɖɆɘɔɖɔɈ (%) ɔɘ ɔɇɟɋɉɔ ɐɔɑɎɝɋɗɘɈɆ ɆɇɔɓɋɓɘɔɈ 
ɐɔɖɕɔɖɆɘɎɈɓɔɉɔ ȾȵȪ ɕɔ ɊɎɆɕɆɍɔɓɆɒ ARPU (ɖəɇɑɋɏ Ɉ ɒɋɗɥɜ), ɐɖəɕɓɡɏ ɉɔɖɔɊ Ɉ 

ȶɔɗɗɎɎ, 2017 ɉ. 
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ȳɆɎɇɔɑɋɋ ɕɖɎɓɜɎɕɎɆɑɢɓɡɒ ɔɘɑɎɝɎɋɒ ɗɚɋɖ ɕɖɎɒɋɓɋɓɎɥ ɆɈɘɔɒɆɘɎɝɋɗɐɎɛ NMS/OSS/BSS ɕɖɔɜɋɗɗɔɈ 

ɗ ɣɑɋɒɋɓɘɆɒɎ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɗɘɎ ɔɘ çɘɖɆɊɎɜɎɔɓɓɡɛè ɥɈɑɥɋɘɗɥ ɕɖɋɊɔɗɘɆɈɑɥɋɒɆɥ ɘɋɛɓɔɑɔɉɎɥɒɎ 

SDN Ɏ NFV ɈɔɍɒɔɌɓɔɗɘɢ ɈɈɋɊɋɓɎɥ ɗɋɘɋɈɡɛ ɗɑɔɋɈ, ɘɔ ɋɗɘɢ ɕɔɑɓɔɗɘɢɤ ɕɖɔɉɖɆɒɒɓɔɉɔ ɗɔɍɊɆɓɎɥ 

ɈɡɊɋɑɋɓɓɡɛ ɑɔɉɎɝɋɗɐɎɛ ɗɋɘɋɏ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ, ɐɆɗɘɔɒɎɍɎɖəɋɒɡɛ/ɔɕɘɎɒɎɍɎɖəɋɒɡɛ 

ɕɔɊ ɘɖɋɇɔɈɆɓɎɥ ɐɔɓɐɖɋɘɓɡɛ ɕɖɎɑɔɌɋɓɎɏ.  

ȷ ɘɔɝɐɎ ɍɖɋɓɎɥ ɕɖɔɜɋɗɗɔɈ BSS Ɉɋɖɛɓɋɉɔ əɖɔɈɓɥ ɣɘɔ ɔɍɓɆɝɆɋɘ ɈɔɍɒɔɌɓɔɗɘɢ Ɋɑɥ ɔɕɋɖɆɘɔɖɆ 

ɈɎɖɘəɆɑɎɍɔɈɆɓɓɔɏ ɗɋɘɎ ɕɋɖɋɛɔɊɆ ɔɘ ɔɉɖɆɓɎɝɋɓɓɔɉɔ ɓɆɇɔɖɆ əɓɎɈɋɖɗɆɑɢɓɡɛ ɗɋɖɈɎɗɔɈ ɓɆ 

ɓɋɔɉɖɆɓɎɝɋɓɓɡɏ ɓɆɇɔɖ ɐɆɗɘɔɒɎɍɎɖɔɈɆɓɓɡɛ ɗɋɖɈɎɗɔɈ ɐɆɌɊɡɏ Ɏɍ ɐɔɘɔɖɡɛ ɔɖɎɋɓɘɎɖɔɈɆɓ Ɋɑɥ 

ɔɉɖɆɓɎɝɋɓɓɔɉɔ ɐɖəɉɆ ɕɔɘɖɋɇɎɘɋɑɋɏ. ȸɆɐɎɋ ɐɆɗɘɔɒɎɍɎɖəɋɒɡɋ ɗɋɖɈɎɗɡ ɚɔɖɒɎɖəɤɘɗɥ Ɏɍ 

ɔɉɖɆɓɎɝɋɓɓɔɉɔ ɓɆɇɔɖɆ ɇɆɍɔɈɡɛ (ɕɑɆɘɚɔɖɒɋɓɓɡɛ) ɗɋɖɈɎɗɔɈ ï ɗɈɔɎɛ Ɏ ɕɆɖɘɓɋɖɗɐɎɛ, ɕəɘɋɒ 

ɗɔɍɊɆɓɎɥ Ɏɛ ɐɔɒɇɎɓɆɜɎɏ Ɏ ɎɓɊɎɈɎɊəɆɑɢɓɔɏ ɓɆɗɘɖɔɏɐɎ ɣɑɋɒɋɓɘɔɈ ɣɘɎɛ ɐɔɒɇɎɓɆɜɎɏ. ȸɔ ɋɗɘɢ ɖɋɝɢ 

ɎɊɋɘ ɔ ɖɋɆɑɎɍɆɜɎɎ ɕɖɎɓɜɎɕɎɆɑɢɓɔ Ɏɓɡɛ ɕɖɔɜɋɗɗɔɈ əɕɖɆɈɑɋɓɎɥ ɗɋɖɈɎɗɆɒɎ ɓɆ Ɉɗɋɛ ɣɘɆɕɆɛ Ɏɛ 

ɌɎɍɓɋɓɓɔɉɔ ɜɎɐɑɆ ï ɔɘ ɗəɟɋɗɘɈəɤɟɎɛ ɕɖɔɜɋɗɗɔɈ ɔɓɎ ɔɘɑɎɝɆɤɘɗɥ ɓɋ ɘɔɑɢɐɔ əɖɔɈɓɋɒ 
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ɆɈɘɔɒɆɘɎɍɆɜɎɎ, ɓɔ Ɏ Ɏɓɡɒ ɚəɓɐɜɎɔɓɆɑɢɓɡɒ ɓɆɕɔɑɓɋɓɎɋɒ. ȴɘɒɋɘɎɒ, ɝɘɔ Ɉ ɕɋɖɋɝɋɓɢ 

ɎɓɊɎɈɎɊəɆɑɢɓɔ ɓɆɗɘɖɆɎɈɆɋɒɡɛ ɕɑɆɘɚɔɖɒɋɓɓɡɛ ɐɔɒɕɔɓɋɓɘ ɐɆɗɘɔɒɎɍɎɖɔɈɆɓɓɡɛ ɗɋɖɈɎɗɔɈ 

ɓɋɔɇɛɔɊɎɒɔ ɔɘɓɋɗɘɎ Ɏ ɖɋɆɑɎɍɔɈɆɓɓɡɋ Ɉ ɈɎɊɋ ɒɎɐɖɔɗɋɖɈɎɗɔɈ ɈɎɖɘəɆɑɢɓɡɋ ɚəɓɐɜɎɎ 

NMS/OSS/BSS. ȸɔ ɋɗɘɢ ɚɆɐɘɎɝɋɗɐɎ ɐɆɌɊɡɏ ɗɋɖɈɎɗ (ɗɋɘɋɈɔɏ ɗɑɔɏ) ɊɔɑɌɋɓ Ɏɒɋɘɢ ɗɈɔɏ, 

ɎɓɊɎɈɎɊəɆɑɢɓɔ ɓɆɗɘɖɔɋɓɓɡɏ ɣɐɍɋɒɕɑɥɖ ɓɋ ɘɔɑɢɐɔ NMS, ɓɔ Ɏ ɆɈɘɔɒɆɘɎɝɋɗɐɎɛ OSS/BSS-ɕɖɔɜɋɗɗɔɈ, 

ɐɔɘɔɖɡɋ ɗɘɆɓɔɈɥɘɗɥ ɓɋɔɘɠɋɒɑɋɒɔɏ ɝɆɗɘɢɤ ɗɔɔɘɈɋɘɗɘɈəɤɟɋɉɔ ɗɑɔɥ. Ƀɘɔ ɕɔɍɈɔɑɎɘ ɔɕɋɖɆɘɔɖɆɒ 

ɗɋɘɋɏ ɗ ɕɔɊɊɋɖɌɐɔɏ ɘɋɛɓɔɑɔɉɎɏ SDN Ɏ NFV ɚɔɖɒɎɖɔɈɆɘɢ ɇɔɑɢɞɔɋ ɐɔɑɎɝɋɗɘɈɔ əɍɐɎɛ ɕɎɐɔɈ, ɐɆɐ 

ɕɔɐɆɍɆɓɔ ɓɆ ȶɎɗ. 12, ï ɕɔ ɔɊɓɔɒə ɕɎɐə ɓɆ ɗɋɘɋɈɔɏ ɗɑɔɏ. 

ȶɎɗ. 12. ȨɔɍɒɔɌɓɔɋ ɖɆɗɕɖɋɊɋɑɋɓɎɋ Ɋɔɑɋɏ ɔɕɋɖɆɘɔɖɔɈ (%) ɔɘ ɔɇɟɋɉɔ ɐɔɑɎɝɋɗɘɈɆ 
ɕɔɑɢɍɔɈɆɘɋɑɋɏ əɗɑəɉ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ ɕɔ ɊɎɆɕɆɍɔɓɆɒ ARPU, əɓɎɈɋɖɗɆɑɢɓɆɥ 

ɓɋɐɆɗɘɔɒɎɍɎɖəɋɒɆɥ əɗɑəɉɆ (Telco 1.0)  Ɏ ɓɔɈɡɋ ɐɆɗɘɔɒɎɍɎɖəɋɒɡɋ ɗɋɖɈɎɗɡ 
ɔɗɓɔɈɆɓɓɡɋ ɓɆ ɘɋɛɓɔɑɔɉɎɎ network slicing 
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ȵɖɎɒɎɘɎɈɓɔɗɘɢ ɗəɟɋɗɘɈəɤɟɎɛ Ɏɗɕɔɑɓɥɋɒɡɛ ɕɖɋɎɒəɟɋɗɘɈɋɓɓɔ Ɉɖəɝɓəɤ ɕɖɔɜɋɗɗɔɈ NMS/OSS/BSS 

ɔɇəɗɑɆɈɑɎɈɆɋɘ ɚəɓɐɜɎɔɓɆɑɢɓəɤ ɓɋɈɔɍɒɔɌɓɔɗɘɢ Ɏɛ ɕɖɎɒɋɓɋɓɎɥ Ɋɑɥ əɕɖɆɈɑɋɓɎɥ ɗɑɔɌɓɡɒɎ 

çɐɔɒɕɔɓɋɓɘɓɡɒɎè ɗɋɖɈɎɗɆɒɎ, ɔɖɎɋɓɘɎɖɔɈɆɓɓɡɒɎ ɓɆ əɍɐɎɋ ɐɑɎɋɓɘɗɐɎɋ ɗɋɉɒɋɓɘɡ. ȰɆɐ ɗɑɋɊəɋɘ Ɏɍ 

ɖɋɍəɑɢɘɆɘɔɈ ɎɓɘɋɖɈɢɤɎɖɔɈɆɓɎɥ ɔɕɋɖɆɘɔɖɔɈ ɒɔɇɎɑɢɓɔɏ ɗɈɥɍɎ, ɕɖɔɈɋɊɋɓɓɔɉɔ ɆɓɆɑɎɘɎɝɋɗɐɎɒ 

ɆɉɋɓɘɗɘɈɔɒ Comarch ɕɔ Ɉɗɋɒə ɒɎɖə Ɉ 2021 ɉɔɊə3, ɑɎɞɢ 36% ɔɕɖɔɞɋɓɓɡɛ ɔɕɋɖɆɘɔɖɔɈ əɈɋɖɋɓɡ ɝɘɔ 

ɖɆɍɈɋɖɘɡɈɆɓɎɥ ɘɎɕɔɈɡɛ ɗɑɔɋɈ Ɋɑɥ URLLC, mMTC Ɏ eMBB ɐɋɏɗɔɈ ɇəɊɋɘ ɊɔɗɘɆɘɔɝɓɔ ɝɘɔɇɡ 

əɊɔɈɑɋɘɈɔɖɎɘɢ ɕɔɘɖɋɇɓɔɗɘɎ Ɉɗɋɛ ɐɑɎɋɓɘɗɐɎɛ ɗɋɉɒɋɓɘɔɈ, Ɇ ɕɔɝɘɎ 60% ɒɔɇɎɑɢɓɡɛ ɔɕɋɖɆɘɔɖɔɈ 

ɔɗɔɍɓɆɤɘ ɝɘɔ ɓəɌɓɔ ɇəɊɋɘ ɕɖɋɊɔɗɘɆɈɎɘɢ ɐɑɎɋɓɘɆɒ ɈɔɍɒɔɌɓɔɗɘɢ ɊɎɓɆɒɎɝɋɗɐɔɉɔ, ɕɔ ɘɖɋɇɔɈɆɓɎɤ, 

ɖɆɍɈɋɖɘɡɈɆɓɎɥ ɒɓɔɉɔɝɎɗɑɋɓɓɡɛ ɐɆɗɘɔɒɎɍɎɖəɋɒɡɛ ɗɑɔɋɈ, ɓɆɎɇɔɑɋɋ ɕɔɑɓɔ əɊɔɈɑɋɘɈɔɖɥɤɟɎɛ 

ɝɖɋɍɈɡɝɆɏɓɔ ɖɆɍɓɔɔɇɖɆɍɓɡɒ ɘɖɋɇɔɈɆɓɎɥɒ, ɝɘɔ, Ɉ ɗɈɔɤ ɔɝɋɖɋɊɢ, ɕɔɘɖɋɇəɋɘ ɎɗɕɔɑɢɍɔɈɆɓɎɥ 

ɆɈɘɔɓɔɒɓɡɛ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɛ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ. 

ȨɆɌɓɔ ɔɘɒɋɘɎɘɢ ɘɆɐɌɋ, ɝɘɔ ɗɐɈɔɍɓɡɋ ɗɋɘɋɈɡɋ ɗɑɔɎ ï ɣɘɔ ɒɓɔɉɔɐɔɒɕɔɓɋɓɘɓɡɋ ɗɋɖɈɎɗɡ, ɎɒɋɤɟɎɋ 

ɚɖɆɉɒɋɓɘɡ Ɉ ɖɆɍɑɎɝɓɡɛ ɗɋɘɋɈɡɛ Ɏ ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ ɊɔɒɋɓɆɛ. ȷɔɔɘɈɋɘɗɘɈɋɓɓɔ, Ɏ ɔɘ ɔɕɋɖɆɘɔɖɆ 

ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɉɔ ɗɑɔɥ, Ɏ ɔɘ ɔɕɋɖɆɘɔɖɔɈ ɋɉɔ ɚɖɆɉɒɋɓɘɔɈ ɕɔɘɖɋɇəɋɘɗɥ ɘɆɐ ɈɡɗɘɖɆɎɈɆɘɢ 

ɈɍɆɎɒɔɊɋɏɗɘɈɎɋ ɒɋɌɊə ɗɔɇɔɏ ɝɘɔɇɡ ɇɡɘɢ ɗɕɔɗɔɇɓɡɒɎ ɗ ɊɔɗɘɆɘɔɝɓɔɏ ɘɔɝɓɔɗɘɢɤ ɔɕɖɋɊɋɑɥɘɢ Ɏ 

ɕɔɕɆɊɆɘɢ Ɉ ɓɋɔɇɛɔɊɎɒɔɋ ɗɔɔɘɓɔɞɋɓɎɋ ɜɋɓɡ, ɔɇɠɋɒɆ ɗɋɘɋɈɔɏ ɋɒɐɔɗɘɎ Ɏ ɘɖɋɇəɋɒɡɛ ɕɆɖɆɒɋɘɖɔɈ 
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QoS Ɏ ɊɎɆɕɆɍɔɓɔɈ Ɏɛ ɍɓɆɝɋɓɎɏ. ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɖɋɝɢ ɎɊɋɘ ɓɋ ɘɔɑɢɐɔ ɔ ɓɋɔɇɛɔɊɎɒɔɗɘɎ ɘɋɛɓɎɝɋɗɐɎ 

ɖɋɆɑɎɍɔɈɆɘɢ ɐɖɔɗɗ-Ɋɔɒɋɓɓəɤ ɔɖɐɋɗɘɖɆɜɎɤ, ɓɔ Ɏ ɔ ɓɋɔɇɛɔɊɎɒɔɗɘɎ ɆɈɘɔɒɆɘɎɝɋɗɐɔɉɔ 

ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ Ɉɗɋɛ əɝɆɗɘɓɎɐɔɈ ɣɐɔɗɎɗɘɋɒɡ Ɉ ɖɆɒɐɆɛ ɇɎɍɓɋɗ-ɕɖɔɜɋɗɗɔɈ əɕɖɆɈɑɋɓɎɥ ɗɋɖɈɎɗɔɒ ɓɆ 

Ɉɗɋɒ ɋɉɔ ɌɎɍɓɋɓɓɔɒ ɜɎɐɑɋ. ȸɔ ɋɗɘɢ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɋ ɈɍɆɎɒɔɊɋɏɗɘɈɎɋ ɊɔɑɌɓɔ ɔɛɈɆɘɡɈɆɘɢ ɓɋ 

ɘɔɑɢɐɔ əɖɔɈɋɓɢ NMS, ɓɔ Ɏ əɖɔɈɓɎ OSS/BSS-ɕɖɔɜɋɗɗɔɈ. ȷɔɉɑɆɗɓɔ Comarch, 56% ɔɕɖɔɞɋɓɓɡɛ 

ɔɕɋɖɆɘɔɖɔɈ ɖɆɗɗɒɆɘɖɎɈɆɤɘ ɐɖɔɗɗ-Ɋɔɒɋɓɓəɤ ɐɔɔɖɊɎɓɆɜɎɤ ɒɋɌɊə ɔɕɋɖɆɘɔɖɆɒɎ ɖɆɊɎɔɗɋɘɋɏ, 

ɐɖɆɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ, ɘɖɆɓɗɕɔɖɘɓɡɛ ɗɋɘɋɏ Ɏ ɐɔɖɓɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ ɐɆɐ ɓɆɎɇɔɑɋɋ ɗɑɔɌɓɡɏ Ɏ 

ɔɊɓɔɈɖɋɒɋɓɓɔ ɓɆɎɇɔɑɋɋ ɈɆɌɓɡɏ ɐɔɒɕɔɓɋɓɘ ɖɋɆɑɎɍɆɜɎɎ ɗɐɈɔɍɓɡɛ ɐɆɗɘɔɒɎɍɎɖəɋɒɡɛ ɗɑɔɋɈ, Ɇ 

ɍɆɊɆɝɆ ɔɕɘɎɒɎɍɆɜɎɔɓɓɔɉɔ əɕɖɆɈɑɋɓɎɥ ɈɓəɘɖɎ ɎɓɚɖɆɗɘɖəɐɘəɖɡɛ ɊɔɒɋɓɔɈ ɖɆɗɗɒɆɘɖɎɈɆɋɘɗɥ ɐɆɐ 

ɗəɟɋɗɘɈɋɓɓɔ ɒɋɓɋɋ ɗɑɔɌɓɆɥ. 

ȳɆɖɥɊə ɗ ɚəɓɐɜɎɔɓɆɑɢɓɔɏ ɔɉɖɆɓɎɝɋɓɓɔɗɘɢɤ ɘɖɆɊɎɜɎɔɓɓɡɛ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ ɕɖɔɇɑɋɒɔɏ 

ɥɈɑɥɋɘɗɥ Ɏ Ɏɛ ɈɡɗɔɐɆɥ ɘɖəɊɔɋɒɐɔɗɘɢ, ɐɔɘɔɖɆɥ ɓɆɖɆɗɘɆɋɘ ɣɐɗɕɔɓɋɓɜɎɆɑɢɓɔ ɕɖɎ ɕɋɖɋɛɔɊɋ ɔɘ 

ɔɉɖɆɓɎɝɋɓɓɔɉɔ ɐɔɑɎɝɋɗɘɈɆ əɓɎɈɋɖɗɆɑɢɓɡɛ ɗɋɖɈɎɗɔɈ ɐ ɇɔɑɢɞɔɒə ɐɔɑɎɝɋɗɘɈə 

əɍɐɔɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɡɛ. ȰɆɐ ɕɔɐɆɍɡɈɆɤɘ ɖɋɍəɑɢɘɆɘɡ ɎɗɗɑɋɊɔɈɆɓɎɏ, Ɉ ɔɘɗəɘɗɘɈɎɋ ɘɔɘɆɑɢɓɔɏ 

ɆɈɘɔɒɆɘɎɍɆɜɎɎ NMS/OSS/BSS ɓɆ Ɉɗɋɛ əɖɔɈɓɥɛ ï ɓɆɝɎɓɆɥ ɗ NMS-ɕɖɔɜɋɗɗɔɈ əɕɖɆɈɑɋɓɎɥ ɖɋɗəɖɗɆɒɎ 

Ɋɔ ɇɎɍɓɋɗ-ɕɖɔɜɋɗɗɔɈ Ɉɋɖɛɓɋɉɔ əɖɔɈɓɥ (ɚɔɖɒɎɖɔɈɆɓɎɋ ɕɖɔɊəɐɘɔɈ, ɐɔɓɘɖɔɑɢ ɒɆɖɌɎɓɆɑɢɓɔɗɘɎ Ɉ 

ɖɆɍɖɋɍɋ ɕɖɔɊəɐɘɔɈ Ɏ ɘ.ɕ.), ɖɋɆɑɎɍɆɜɎɥ ɊɆɌɋ ɔɉɖɆɓɎɝɋɓɓɔɉɔ ɐɔɑɎɝɋɗɘɈɆ əɍɐɔɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɡɛ 

ɗɋɖɈɎɗɔɈ (ɗɋɘɋɈɡɛ ɗɑɔɋɈ) ɣɐɔɓɔɒɎɝɋɗɐɎ ɓɋɈɔɍɒɔɌɓɆ ɈɈɎɊə ɣɐɗɕɔɓɋɓɜɎɆɑɢɓɔɉɔ ɖɔɗɘɆ 

ɔɕɋɖɆɜɎɔɓɓɡɛ ɍɆɘɖɆɘ ɓɆ əɕɖɆɈɑɋɓɎɋ ɗɑɔɥɒɎ (ȶɎɗ. 13 Ɏ ȶɎɗ. 14). 

ȶɎɗ. 13 . ȷɖɆɈɓɋɓɎɋ ɔɕɋɖɆɜɎɔɓɓɡɛ ɍɆɘɖɆɘ (OPEX) ɕɖɎ ɖɋɆɑɎɍɆɜɎɎ ɒɔɊɋɑɎ network 
slicing (əɍɐɔɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɡɛ ɗɋɖɈɎɗɔɈ) ɕɖɔɘɎɈ ɘɖɆɊɎɜɎɔɓɓɔɏ ɒɔɊɋɑɎ ɋɊɎɓɔɏ 

ɗɋɘɎ (əɓɎɈɋɖɗɆɑɢɓɡɛ çbest  effort è ɗɋɖɈɎɗɔɈ) 
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ȸɆɐ, ɕɔ ɔɜɋɓɐɋ Bell Labs Consulting, Ɋɑɥ ɣɐɔɓɔɒɎɝɋɗɐɎ ɣɚɚɋɐɘɎɈɓɔɉɔ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɗɋɖɈɎɗɔɈ, 

ɔɗɓɔɈɆɓɓɡɛ ɓɆ ɎɗɕɔɑɢɍɔɈɆɓɎɎ ɗɑɔɋɈ, ɘɔ ɋɗɘɢ əɍɐɔɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɡɛ ɗɋɖɈɎɗɔɈ, 

ɔɖɎɋɓɘɎɖɔɈɆɓɓɡɛ ɓɆ ɔɉɖɆɓɎɝɋɓɓɡɋ ɐɑɎɋɓɘɗɐɎɋ ɗɋɉɒɋɓɘɡ, ɓɋɔɇɛɔɊɎɒ ɇɑɎɍɐɎɏ ɐ 100% əɖɔɈɋɓɢ 

ɆɈɘɔɒɆɘɎɍɆɜɎɎ (ȶɎɗ. 14), ɝɘɔ ɗɔɔɘɈɋɘɗɘɈəɋɘ əɖɔɈɓɥɒ L2/L3 ɆɈɘɔɓɔɒɓɔɗɘɎ ɗɋɘɋɏ. ȵɔɊ 

ɐɔɑɎɝɋɗɘɈɋɓɓɔɏ ɖɆɍɓɎɜɋɏ Ɉ əɖɔɈɓɋ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɕɔɓɎɒɆɋɘɗɥ ɔɇɠɋɒ ɘɖəɊɔɍɆɘɖɆɘ, ɐɔɘɔɖɡɏ 

ɒɔɌɓɔ ɗɔɐɖɆɘɎɘɢ ɍɆ ɗɝɋɘ ɆɈɘɔɒɆɘɎɍɆɜɎɎ, ɈɡɖɆɌɆɋɒɡɏ Ɉ ɎɍɒɋɓɋɓɎɎ ɐɔɑɎɝɋɗɘɈɆ ɝɆɗɔɈ, ɘɖɋɇəɋɒɡɛ 

Ɋɑɥ ɖɆɇɔɘɡ, Ɏ/ɎɑɎ ɐɔɑɎɝɋɗɘɈɆ ɕɋɖɗɔɓɆɑɆ, ɓɋɔɇɛɔɊɎɒɔɉɔ Ɋɑɥ ɈɡɕɔɑɓɋɓɎɥ ɔɕɖɋɊɋɑɋɓɓɡɛ ɍɆɊɆɝ. 

ȸɔɑɢɐɔ ɕɖɎ ɗɘɔɑɢ Ɉɡɗɔɐɔɒ ɔɘɓɔɗɎɘɋɑɢɓɔ ɗəɟɋɗɘɈəɤɟɋɉɔ ə ɔɕɋɖɆɘɔɖɔɈ ɗɈɥɍɎ əɖɔɈɓɥ 

ɆɈɘɔɒɆɘɎɍɆɜɎɎ əɊɆɋɘɗɥ ɎɍɇɋɌɆɘɢ ɣɐɗɕɔɓɋɓɜɎɆɑɢɓɔɉɔ ɖɔɗɘɆ ɍɆɘɖɆɘ ɕɔ ɒɋɖɋ əɈɋɑɎɝɋɓɎɥ 

ɐɔɑɎɝɋɗɘɈɆ ɗɑɔɋɈ Ɉ ɗɋɘɎ ɔɕɋɖɆɘɔɖɆ.  
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ȶɎɗ. 14 . ȷɖɆɈɓɋɓɎɋ ɔɕɋɖɆɜɎɔɓɓɡɛ ɍɆɘɖɆɘ (OPEX) ɕɖɎ ɖɋɆɑɎɍɆɜɎɎ ɒɔɊɋɑɎ network 
slicing ɕɖɔɘɎɈ ɘɖɆɊɎɜɎɔɓɓɔɏ ɒɔɊɋɑɎ ɋɊɎɓɔɏ ɗɋɘɎ ɕɖɎ ɖɆɍɑɎɝɓɡɛ əɖɔɈɓɥɛ 

ɆɈɘɔɒɆɘɎɍɆɜɎɎ, % 
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ȨɋɓɊɔɖɡ 5G, Ɉ ɝɆɗɘɓɔɗɘɎ Nokia, ɕɖɎɍɓɆɤɘ, ɝɘɔ ɕɔ ɒɋɖɋ ɓɆɖɆɗɘɆɓɎɥ ɐɔɑɎɝɋɗɘɈɆ ɗɑɔɋɈ Ɏɒɋɋɘ ɒɋɗɘɔ 

ɊɋɉɖɆɊɆɜɎɥ ɣɚɚɋɐɘɎɈɓɔɗɘɎ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɖɋɗəɖɗɔɈ ɗɋɘɎ. ȵɖɎ ɔɌɎɊɆɋɒɔɒ ɐɔɑɎɝɋɗɘɈɋ ɗɑɔɋɈ Ɉ 

ɗɔɘɓɎ ɘɡɗɥɝ (ɖɆɈɓɔɒə ɐɔɑɎɝɋɗɘɈə əɓɎɐɆɑɢɓɡɛ ɕɖɎɑɔɌɋɓɎɏ) ɣɘɆ ɕɖɔɇɑɋɒɆ ɗɘɆɓɔɈɎɘɗɥ ɐɑɤɝɋɈɔɏ. 

ȲɔɊɋɑɎɖɔɈɆɓɎɋ ɕɔɐɆɍɡɈɆɋɘ, ɝɘɔ ɓɆɖɥɊə ɗ ɖɔɗɘɔɒ ɔɕɋɖɆɜɎɔɓɓɡɛ ɍɆɘɖɆɘ Ɉ ɗɑəɝɆɋ ɗɔɛɖɆɓɋɓɎɥ 

ɓɎɍɐɔɉɔ əɖɔɈɓɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ Ɏɒɋɋɘ ɒɋɗɘɔ ɖɔɗɘ CAPEX (ȶɎɗ. 15). Ƀɘɔ 

ɗɈɥɍɆɓɔ ɗ ɛəɊɞɋɏ ɝɋɒ ə çbest effortè əɗɑəɉ ɈɔɍɒɔɌɓɔɗɘɢɤ ɒəɑɢɘɎɕɑɋɐɗɎɖɔɈɆɓɎɥ, Ɏ ɐɆɐ ɗɑɋɊɗɘɈɎɋ, 

ɇɔɑɢɞɋɏ ɕɔɘɖɋɇɓɔɏ ɋɒɐɔɗɘɢɤ ɓɆ ɕɋɖɋɊɆɝə ɋɊɎɓɎɜɡ ɘɖɆɚɎɐɆ ï ɣɘɔɘ Ɇɗɕɋɐɘ ɕɖɔɇɑɋɒɡ ɖɆɗɗɒɔɘɖɋɓ 

Ɉ ɖɆɍɊɋɑɋ 2.2.3. 

ȶɎɗ. 15 . ȷɔɈɔɐəɕɓɡɋ ɖɆɗɛɔɊɡ ɓɆ ɗɋɘɋɈɡɋ ɗɑɔɎ ɕɔ ɗɖɆɈɓɋɓɎɤ ɗ ɗɋɘɥɒɎ ɗ 

ɔɘɗəɘɗɘɈɎɋɒ ɗɑɔɋɈ 
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ȸɆɐɎɒ ɔɇɖɆɍɔɒ, Ɋɑɥ Ɉɗɋɛ ɈɎɊɔɈ əɕɖɆɈɑɥɋɒɡɛ ɗɋɖɈɎɗɔɈ ɗ ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ SLA, ɘɔ ɋɗɘɢ 

əɍɐɔɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɡɛ ɗɋɖɈɎɗɔɈ, ɓɋɔɇɛɔɊɎɒɆ ɖɆɍɖɆɇɔɘɐɆ Ɏ ɈɓɋɊɖɋɓɎɋ ɕɔɑɓɔɗɘɢɤ 

ɆɈɘɔɒɆɘɎɝɋɗɐɎɛ (ɖɔɇɔɘɎɍɎɖɔɈɆɓɓɡɛ) ɕɖɔɜɋɗɗɔɈ, ɈɐɑɤɝɆɥ: 
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¶ ȷɐɈɔɍɓɡɋ ɕɖɔɜɋɗɗɡ ɗɆɒɔɔɇɗɑəɌɎɈɆɓɎɥ ɆɇɔɓɋɓɘɆ, ɎɓɘɋɉɖɎɖɔɈɆɓɓɡɋ ɗ ɕɖɔɜɋɗɗɆɒɎ 

ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ Ɏ ɐɔɓɘɖɔɑɥ ɗɔɗɘɔɥɓɎɥ ɗɋɖɈɎɗɆ, ɗ ɖɆɗɕɖɋɊɋɑɋɓɎɋɒ ɚəɓɐɜɎɏ ɐɔɓɘɖɔɑɥ 

ɒɋɌɊə ɖɆɍɑɎɝɓɡɒɎ ɐɔɓɘɖɆɉɋɓɘɆɒɎ (ɕɆɖɘɓɋɖɆɒɎ). 

¶ ȷɐɈɔɍɓɡɋ ɕɖɔɜɋɗɗɡ ɚɔɖɒɎɖɔɈɆɓɎɥ Ɏ ɕɋɖɋɐɔɓɚɎɉəɖɎɖɔɈɆɓɎɥ ɕɖɔɊəɐɘɆ (ɗɋɖɈɎɗɆ) Ɏɍ 

ɓɆɇɔɖɆ ɇɆɍɔɈɡɛ ɚəɓɐɜɎɏ, Ɉ ɘɔɒ ɝɎɗɑɋ ɗɘɔɖɔɓɓɎɛ ɕɔɗɘɆɈɟɎɐɔɈ (ɕɆɖɘɓɋɖɔɈ). 

¶ ȺɔɖɒɎɖɔɈɆɓɎɋ Ɏ ɖɋɆɑɎɍɆɜɎɥ ɗɑɔɌɓɡɛ ɒɔɊɋɑɋɏ ɜɋɓɔɔɇɖɆɍɔɈɆɓɎɥ, ɈɐɑɤɝɆɤɟɎɛ 

ɘɆɖɎɚɎɐɆɜɎɤ ɕɔ ɐɔɑɎɝɋɗɘɈɋɓɓɡɒ Ɏ ɕɔ ɐɆɝɋɗɘɈɋɓɓɡɒ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆɒ, Ɉ ɕɋɖɗɕɋɐɘɎɈɋ ï ɗ 

ɈɔɍɒɔɌɓɔɗɘɢɤ ɊɎɓɆɒɎɝɋɗɐɔɉɔ ɜɋɓɔɔɇɖɆɍɔɈɆɓɎɥ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɘɋɐəɟɋɉɔ Ɏ ɕɖɔɉɓɔɍɓɔɉɔ 

əɖɔɈɓɥ ɍɆɉɖəɍɐɎ ɖɋɗəɖɗɔɈ Ɏɗɕɔɑɢɍəɋɒɡɛ Ɋɑɥ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ əɗɑəɉɎ. 

¶ Ȱɔɓɘɖɔɑɢ Ɏ əɕɖɆɈɑɋɓɎɋ ɒɆɖɌɎɓɆɑɢɓɔɗɘɢɤ ɗ ɊɋɘɆɑɎɍɆɜɎɋɏ Ɋɔ ɐɆɌɊɔɉɔ ɗɋɖɈɎɗɆ, 

ɐɔɒɕɔɓɋɓɘɆ ɗɋɖɈɎɗɆ Ɏ ɕɔɘɖɋɇɎɘɋɑɥ ɗɋɖɈɎɗɆ. 

¶ ȪɈəɗɘɔɖɔɓɓɤɤ ɘɆɖɎɚɎɐɆɜɎɤ Ɏ ɈɍɆɎɒɔɖɆɗɝɋɘɡ ɗ ɕɆɖɘɓɋɖɆɒɎ ɕɔ ɖɆɍɑɎɝɓɡɒ ɒɋɘɖɎɐɆɒ 

ɘɆɖɎɚɎɐɆɜɎɎ Ɏ ɈɍɆɎɒɔɖɆɗɝɋɘɔɈ, ɒɋɘɔɊɆɒ ɓɆɑɔɉɔɔɇɑɔɌɋɓɎɥ (ɓɆɕɖɎɒɋɖ, ɗ ȳȪȷ / ɇɋɍ ȳȪȷ). 

ɃɘɎ ɕɖɔɜɋɗɗɡ ɐɖɆɏɓɋ ɗɑɔɌɓɡ, Ɏɛ ɓɋɑɢɍɥ ɈɓɋɊɖɎɘɢ Ɉ ɗɘɆɘɎɝɓɔɒ ɉɔɘɔɈɔɒ ɐ ɎɗɕɔɑɢɍɔɈɆɓɎɤ ɈɎɊɋ. 

ȴɓɎ ɒɔɉəɘ ɇɡɘɢ ɖɋɆɑɎɍɔɈɆɓɡ ɘɔɑɢɐɔ ɐɆɐ ɆɊɆɕɘɎɈɓɡɏ ɗɆɒɔɔɇəɝɆɤɟɎɏɗɥ ɕɖɔɜɋɗɗ, ɘɔ ɋɗɘɢ ɊɔɑɌɓɡ 

Ɏɒɋɘɢ Ɉ ɗɈɔɋɒ ɗɔɗɘɆɈɋ ɒɋɛɆɓɎɍɒɡ ɗɆɒɔɔɇəɝɋɓɎɥ, ɘɆɐɎɋ ɐɆɐ ɒɆɞɎɓɓɔɋ ɔɇəɝɋɓɎɋ. 

Ȫɑɥ ɖɋɆɑɎɍɆɜɎɎ ɕɖɎɓɜɎɕɆ ɕɑɆɘɚɔɖɒɋɓɓɔɗɘɎ ɕɖɎ ɗɔɍɊɆɓɎɎ əɍɐɔɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɡɛ ɐɑɎɋɓɘɗɐɎɛ 

ɗɋɖɈɎɗɔɈ, ɘɔ ɋɗɘɢ ɎɗɕɔɑɢɍɔɈɆɓɎɥ Ɋɑɥ Ɏɛ ɗɔɍɊɆɓɎɥ ɔɉɖɆɓɎɝɋɓɓɔɏ ɓɔɒɋɓɐɑɆɘəɖɡ ɓɆɗɘɖɆɎɈɆɋɒɡɛ 

ɇɆɍɔɈɡɛ ɗɋɖɈɎɗɔɈ, Ɉ ɗɈɔɤ ɔɝɋɖɋɊɢ, ɓɋɔɇɛɔɊɎɒɡ ɇɆɍɔɈɡɋ ɗɋɖɈɎɗɡ, ɗɐɈɔɍɓɡɒ ɔɇɖɆɍɔɒ 

ɖɋɆɑɎɍəɤɟɎɋ ɕɖɔɜɋɗɗɡ NMS/OSS/BSS ɓɆ Ɉɗɋɛ ɣɘɆɕɆɛ ɌɎɍɓɋɓɓɔɉɔ ɜɎɐɑɆ ɗɋɖɈɎɗɔɈ. ȸɔ ɋɗɘɢ ɘɆɐɔɏ 

ɓɆɇɔɖ ɊɔɑɌɋɓ ɔɛɈɆɘɡɈɆɘɢ ɓɋ ɘɔɑɢɐɔ ɣɘɆɕ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɗɋɖɈɎɗɔɈ, ɓɔ Ɏ ɣɘɆɕ Ɏɛ ɗɔɍɊɆɓɎɥ. 

ȶɎɗ. 16 . ȵɋɖɋɛɔɊ ɔɘ əɓɎɈɋɖɗɆɑɢɓɡɛ əɗɑəɉ ɐ əɍɐɔɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɡɒ. ȵɖɔɋɐɘ 
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Ȩ ɔɘɑɎɝɎɋ ɔɘ ɗɋɖɈɎɗɔɈ NMS Ɏ ɔɘɝɆɗɘɎ OSS, Ɉ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ɍɆɊɆɝɆ ɗɔɍɊɆɓɎɥ ɓɆɇɔɖɆ ɗɑəɌɋɇɓɡɛ 

BSS-ɗɋɖɈɎɗɔɈ Ɋɑɥ ɐɔɒɕɔɍɎɘɓɡɛ əɗɑəɉ Ɉ ɒɎɖɋ ɓɋ ɖɋɞɋɓɆ: ɔɘɗəɘɗɘɈəɤɘ Ɉ ɐɆɝɋɗɘɈɋ ɐɔɒɒɋɖɝɋɗɐɎɛ 

ɕɖɔɊəɐɘɔɈ ɓɋ ɘɔɑɢɐɔ ɕɖɎɑɔɌɋɓɎɥ, ɆɈɘɔɒɆɘɎɍɎɖəɤɟɎɋ ɘɆɐɎɋ ɕɖɔɜɋɗɗɡ, ɓɔ Ɏ ɕɖɎɍɓɆɓɓɡɋ 

ɔɘɖɆɗɑɋɈɡɒ ɗɔɔɇɟɋɗɘɈɔɒ ɚɔɖɒɆɑɎɍɔɈɆɓɓɡɋ ɔɕɎɗɆɓɎɥ (ɆɑɉɔɖɎɘɒɡ) ɘɆɐɎɛ ɕɖɔɜɋɗɗɔɈ. Ȩ 
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ɔɘɗəɘɗɘɈɎɋ ɐɔɒɒɋɖɝɋɗɐɎ Ɋɔɗɘəɕɓɡɛ ɕɖɔɊəɐɘɔɈ ɔɕɋɖɆɘɔɖɡ ɗɈɥɍɎ ɎɓɈɋɗɘɎɖəɤɘ ɍɓɆɝɎɘɋɑɢɓɡɋ 

ɖɋɗəɖɗɡ Ɉ Ɏɛ ɖɆɍɖɆɇɔɘɐə. ȸɆɐ, ɓɆɎɇɔɑɋɋ ɍɓɆɝɎɒɡɒ Ɋɑɥ ɔɘɖɆɗɑɎ ɕɖɔɋɐɘɔɒ Ɉ ɣɘɔɏ ɔɇɑɆɗɘɎ ɗɘɆɑ 

ɕɖɔɋɐɘ ECOMP ɔɕɋɖɆɘɔɖɆ AT&T (ȶɎɗ. 16, ȶɎɗ. 17), ɈɡɊɋɑɥɤɟɋɉɔ ɓɆɎɇɔɑɢɞɎɋ ɗɖɋɊɎ Ɉɗɋɛ 

ɔɕɋɖɆɘɔɖɔɈ ɇɤɊɌɋɘɡ ɓɆ ȳȮȴȰȶ. 

ȵɔ ɒɋɖɋ ɖɆɍɈɎɘɎɥ ɘɆɐɎɛ ɕɖɔɋɐɘɔɈ əɌɋ Ɉ ɇɑɎɌɆɏɞɎɋ ɉɔɊɡ ɒɔɌɓɔ ɔɌɎɊɆɘɢ ɕɔɥɈɑɋɓɎɥ Ɉ ɈɎɊɋ 

ɐɔɒɒɋɖɝɋɗɐɎɛ ɕɖɔɊəɐɘɔɈ ɚəɓɐɜɎɔɓɆɑɆ, ɕɔɍɈɔɑɥɤɟɋɉɔ ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɘɢ OSS/BSS-ɕɖɔɜɋɗɗɡ 

ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɐɔɒɕɔɍɎɘɓɡɛ əɗɑəɉ. ȴɊɓɆɐɔ BSS-ɕɖɔɜɋɗɗɡ ɗɔɍɊɆɓɎɥ ɐɔɒɕɔɍɎɘɓɡɛ əɗɑəɉ, ɐɔɘɔɖɡɋ 

əɌɋ ɗɋɏɝɆɗ ɖɆɗɗɒɆɘɖɎɈɆɤɘɗɥ ɔɕɋɖɆɘɔɖɆɒɎ ɗɈɥɍɎ ɐɆɐ ɐɑɤɝɋɈɔɋ ɐɔɓɐəɖɋɓɘɓɔɋ ɕɖɋɎɒəɟɋɗɘɈɔ, ɗ 

ɇɔɑɢɞɔɏ Ɉɋɖɔɥɘɓɔɗɘɢɤ ɓɋ ɇəɊəɘ ɕɋɖɋɊɆɈɆɘɢɗɥ Ɉ open-source ɗɔɔɇɟɋɗɘɈɆ Ɏ ɕɖɔɋɐɘɡ Ɉ ɈɎɊɋ 

ɉɔɘɔɈɡɛ ɚɖɋɏɒɈɔɖɐɔɈ. ȵɔɐɆɍɆɘɋɑɋɓ Ɉ ɣɘɔɒ ɗɒɡɗɑɋ ɕɖɎɒɋɖ ɕɖɔɋɐɘɆ ECOMP, ɝɆɗɘɢ ɐɔɘɔɖɔɉɔ, 

ɔɛɈɆɘɡɈɆɤɟɆɥ ɕɖɔɜɋɗɗɡ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ əɗɑəɉ (çexecutionè) Ɏ ɓɋ ɕɖɋɊɗɘɆɈɑɥɤɟɆɥ, ɕɔ ɒɓɋɓɎɤ 

AT&T, ɐɑɤɝɋɈɔɉɔ ɐɔɓɐəɖɋɓɘɓɔɉɔ ɕɖɋɎɒəɟɋɗɘɈɆ (ɕɖɆɈɡɏ ɓɎɌɓɎɏ ɕɖɥɒɔəɉɔɑɢɓɎɐ ɓɆ ȶɎɗ. 16), ɇɡɑɆ 

ɕɋɖɋɊɆɓɆ Ɉ open-source ɕɖɔɋɐɘ ONAP, Ɇ ɝɆɗɘɢ, ɗɈɥɍɆɓɓɆɥ ɗ ɕɖɔɜɋɗɗɆɒɎ ɖɆɍɖɆɇɔɘɐɎ ɐɔɒɕɔɍɎɘɓɡɛ 

ɕɖɔɊəɐɘɔɈ (definition), ɔɗɘɆɑɆɗɢ ɈɓəɘɖɎ AT&T. 

ȶɎɗ. 17 . ȷɐɈɔɍɓɆɥ ɆɈɘɔɒɆɘɎɍɆɜɎɥ (ɎɓɘɋɉɖɆɜɎɥ) OSS Ɏ BSS ɕɖɔɜɋɗɗɔɈ. ȵɖɔɋɐɘ 
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ȸɋɒ ɓɋ ɒɋɓɋɋ, ɓɋɗɒɔɘɖɥ ɓɆ ɇɋɗɕɖɋɜɋɊɋɓɘɓəɤ ɗɑɔɌɓɔɗɘɢ ɖɋɆɑɎɍɆɜɎɎ ɕɖɔɜɋɗɗɔɈ NMS/OSS/BSS Ɋɑɥ 

əɍɐɔɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɡɛ ɗɋɖɈɎɗɔɈ, ɎɓɈɋɗɘɎɜɎɎ Ɉ ɖɆɍɖɆɇɔɘɐə ɘɆɐɎɛ ɕɖɔɜɋɗɗɔɈ ɐɖɎɘɎɝɋɗɐɎ ɈɆɌɓɡ 

Ɋɑɥ ɘɋɑɋɐɔɒɔɈ. ȸɆɐ, Ɉ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ɕɖɎɒɎɘɎɈɓɔɗɘɢ Ɏɗɕɔɑɓɥɋɒɡɛ ɕɖɋɎɒəɟɋɗɘɈɋɓɓɔ Ɉɖəɝɓəɤ 

NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ ɘɋɑɋɐɔɒɔɈ ɥɈɑɥɋɘɗɥ ɔɗɓɔɈɓɔɏ ɕɖɎɝɎɓɔɏ ɐɖɆɏɓɋ ɓɎɍɐɔɏ ɊɔɑɎ ɓɔɈɡɛ 

ɐɆɗɘɔɒɎɍɎɖəɋɒɡɛ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɛ ɗɋɖɈɎɗɔɈ, ɘɔ ɋɗɘɢ ɗɋɖɈɎɗɔɈ ɖɋɆɑɎɍəɤɟɎɛ ɕɥɘɢ 

ɕɖɎɓɜɎɕɔɈ ɔɇɑɆɝɓɔɉɔ ɗɋɖɈɎɗɆ ɕɖɎɒɋɓɎɘɋɑɢɓɔ ɐ ɘɋɑɋɐɔɒ-ɎɓɚɖɆɗɘɖəɐɘəɖɋ Ɏ ɗɋɘɋɈɡɒ ɚəɓɐɜɎɥɒ 

(Network as a Service, NaaS): ɕɔɑɓɆɥ ɆɈɘɔɒɆɘɎɍɆɜɎɥ ɕɖɔɜɋɗɗɔɈ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɗɋɖɈɎɗɔɈ, 

ɈɐɑɤɝɆɥ ɖɋɆɑɎɍɆɜɎɤ ɕɖɎɓɜɎɕɆ ɗɆɒɔɔɇɗɑəɌɎɈɆɓɎɥ, ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ ɗɋɖɈɎɗɔɈ çɕɔ ɘɖɋɇɔɈɆɓɎɤè, 

ɎɍɒɋɖɎɒɔɋ Ɏ əɕɖɆɈɑɥɋɒɔɋ ɐɆɝɋɗɘɈɔ (QoS/SLA), ɊɎɓɆɒɎɝɋɗɐɔɋ əɕɖɆɈɑɋɓɎɋ ɖɋɗəɖɗɆɒɎ. Ȩ 

ɖɋɍəɑɢɘɆɘɋ, çɘɖɆɊɎɜɎɔɓɓɡɋè ɘɋɑɋɐɔɒɡ ɔɘɗɘɆɤɘ ɔɘ ɘɖɋɇɔɈɆɓɎɏ ɈɡɊɈɎɉɆɋɒɡɛ ɔɇɑɆɝɓɡɒɎ 
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ɕɖɔɈɆɏɊɋɖɆɒɎ, ɈɡɗɘəɕɆɤɟɎɒɎ Ɉ ɕɔɗɑɋɊɓɎɋ ɉɔɊɡ ɔɗɓɔɈɓɡɒ ɊɖɆɏɈɋɖɔɒ ɐɔɑɎɝɋɗɘɈɋɓɓɔɉɔ Ɏ 

ɐɆɝɋɗɘɈɋɓɓɔɉɔ ɖɔɗɘɆ ɘɋɑɋɐɔɒ-ɖɡɓɐɆ, Ɏ, ɐɆɐ ɗɑɋɊɗɘɈɎɋ, ɇəɖɓɡɏ ɖɔɗɘ ɖɡɓɐɆ OTT SD-WAN Ɏ SECaaS, 

ɘɔ ɋɗɘɢ ɕɖɥɒɆɥ ɕɔɘɋɖɥ ɔɕɋɖɆɘɔɖɆɒɎ ɕɔɘɋɓɜɎɆɑɢɓɔɏ ɓɔɈɔɏ ɈɡɖəɝɐɎ. ȰɆɐ ɗɑɋɊəɋɘ Ɏɍ ɗɋɖɎɎ 

ɎɓɘɋɖɈɢɤ ɗ ɔɕɋɖɆɘɔɖɆɒɎ ɒɔɇɎɑɢɓɡɛ ɗɋɘɋɏ ɕɖɔɈɋɊɋɓɓɔɏ ɆɓɆɑɎɘɎɝɋɗɐɎɒ ɆɉɋɓɘɗɘɈɔɒ Comarch ɕɔ 

Ɉɗɋɒə ɒɎɖə Ɉ 2021 ɉɔɊə, ɘɋɑɋɐɔɒɡ ɕɔɓɎɒɆɤɘ ɔɕɆɗɓɔɗɘɢ ɗɑɔɌɎɈɞɋɏɗɥ ɗɎɘəɆɜɎɎ Ɏ ɖɆɗɗɒɆɘɖɎɈɆɤɘ 

ɎɓɈɋɗɘɎɜɎɎ Ɉ ɖɆɍɖɆɇɔɘɐə Ɏ ɖɆɍɈɋɖɘɡɈɆɓɎɋ ɆɈɘɔɓɔɒɓɡɛ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɛ NMS/OSS/BSS-

ɕɖɔɜɋɗɗɔɈ, ɈɐɑɤɝɆɥ ɚɆɍə ɖɆɍɖɆɇɔɘɐɎ ɗɋɖɈɎɗɆ, ɐɆɐ ɓɆɎɇɔɑɋɋ ɕɖɎɔɖɎɘɋɘɓɡɋ. 

ȵɔɥɈɑɋɓɎɋ ɓɔɈɡɛ ɗɋɘɋɈɡɛ əɗɑəɉ ɗ Ɉɡɗɔɐɔɏ ɊɔɇɆɈɑɋɓɓɔɏ ɗɘɔɎɒɔɗɘɢɤ, Ɉ ɝɆɗɘɓɔɗɘɎ, SD-WANaaS Ɏ 

SECaaS, ɗɈɥɍɆɓɔ ɗ ɇəɖɓɡɒ ɖɔɗɘɔɒ ɘɖɆɚɎɐɆ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ Ɉɋɇ-ɕɖɎɑɔɌɋɓɎɏ, ɗɋɖɈɋɖɓɆɥ ɝɆɗɘɢ 

ɐɔɘɔɖɡɛ (ȶɎɗ. 18) ɖɆɗɕɔɑɆɉɆɋɘɗɥ ɕɖɋɎɒəɟɋɗɘɈɋɓɓɔ Ɉ ɕəɇɑɎɝɓɡɛ ɔɇɑɆɝɓɡɛ ɗɖɋɊɆɛ. ȨɈɎɊə 

ɔɇɠɋɐɘɎɈɓɡɛ ɕɖɎɝɎɓ ɘɆɐɔɋ ɖɆɗɕɖɋɊɋɑɋɓɎɋ ɕɔɐɆ ɓɋ ɕɔɊɊɋɖɌɆɓɔ ɗɘɔɑɢ Ɍɋ ɇɡɗɘɖɡɒ ɎɍɒɋɓɋɓɎɋɒ 

ɆɖɛɎɘɋɐɘəɖɡ ɉɑɔɇɆɑɢɓɡɛ ɗɋɘɋɏ (WAN) Ɏ Ɏɗɕɔɑɢɍəɋɒɡɛ ɓɆ ɗɋɘɥɛ ɘɋɛɓɔɑɔɉɎɏ, ɕɔ-ɕɖɋɌɓɋɒə 

ɔɖɎɋɓɘɎɖɔɈɆɓɓɡɛ ɓɆ ɕɋɖɋɊɆɝə ɘɖɆɚɎɐɆ çɆɇɔɓɋɓɘ-Ɇɇɔɓɋɓɘè, Ɇ ɓɋ çɕɖɎɑɔɌɋɓɎɋ ï ɊɆɘɆɜɋɓɘɖè Ɏ 

çɊɆɘɆɜɋɓɘɖ ï ɊɆɘɆɜɋɓɘɖè. 

ȵɔ ɔɜɋɓɐɋ Cisco (ȶɎɗ. 19), əɌɋ Ɉ 2021 ɉɔɊə Ɋɔɑɥ ɘɖɆɚɎɐɆ ɉɋɓɋɖɎɖəɋɒɔɉɔ ɖɆɗɕɖɋɊɋɑɋɓɓɡɒɎ Ɉɋɇ-

ɕɖɎɑɔɌɋɓɎɥɒɎ ɔɘ ɔɇɟɋɉɔ ɔɇɠɋɒɆ ɘɖɆɚɎɐɆ Ɉ ɕəɇɑɎɝɓɡɛ ɗɋɘɥɛ ɗɈɥɍɎ ɗɔɗɘɆɈɎɘ 95%, Ɏ ɑɎɞɢ 5% 

ɘɖɆɚɎɐɆ ɗɔɗɘɆɈɎɘ ɘɖɆɚɎɐ ɒɋɌɊə ɆɇɔɓɋɓɘɗɐɎɒɎ əɗɘɖɔɏɗɘɈɆɒɎ. ȰɆɐ ɔɘɒɋɝɋɓɔ Ɉɡɞɋ, ɘɖɆɊɎɜɎɔɓɓɆɥ 

ɆɖɛɎɘɋɐɘəɖɆ ɗɋɘɋɏ ɔɖɎɋɓɘɎɖɔɈɆɓɆ ɓɆ 5% ɘɖɆɚɎɐɆ ï ɕɖɥɒɔɉɔ ɘɖɆɚɎɐɆ ɒɋɌɊə ɆɇɔɓɋɓɘɗɐɎɒɎ 

əɗɘɖɔɏɗɘɈɆɒɎ, Ɏ ɓɋ ɥɈɑɥɋɘɗɥ ɔɕɘɎɒɆɑɢɓɔɏ Ɋɑɥ 95% ɘɖɆɚɎɐɆ ï ɘɖɆɚɎɐɆ Ɉɋɇ ɕɖɎɑɔɌɋɓɎɏ. 

ȶɎɗ. 18 . ȦɖɛɎɘɋɐɘəɖɆ ɘɖɋɛɍɈɋɓɓɡɛ (Ɉɋɇ) ɕɖɎɑɔɌɋɓɎɏ 

 

ȮɗɘɔɝɓɎɐ: iCloud 

ȸɖɆɚɎɐ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ Ɉɋɇ-ɕɖɎɑɔɌɋɓɎɏ ɈɐɑɤɝɆɋɘ ɊɈɆ ɈɎɊɆ ɘɖɆɚɎɐɆ: 

¶ ɘɖɆɚɎɐ çɊɔɗɘəɕɆè, ɘɔ ɋɗɘɢ ɘɖɆɚɎɐ ɒɋɌɊə ɐɑɎɋɓɘɗɐɔɏ ɝɆɗɘɢɤ ɕɖɎɑɔɌɋɓɎɥ ɓɆ əɗɘɖɔɏɗɘɈɋ 

ɆɇɔɓɋɓɘɆ Ɏ ɗɋɖɈɋɖɓɔɏ ɝɆɗɘɢɤ ɕɖɎɑɔɌɋɓɎɥ Ɉ ɊɆɘɆ-ɜɋɓɘɖɋ; 

¶ çɗɑəɌɋɇɓɡɏè ɘɖɆɚɎɐ, ɘɔ ɋɗɘɢ ɘɖɆɚɎɐ ɒɋɌɊə ɖɆɗɕɖɋɊɋɑɋɓɓɡɒɎ ɕɔ ɖɆɍɓɡɒ ɊɆɘɆ-ɜɋɓɘɖɆɒ 

ɣɑɋɒɋɓɘɆɒɎ ɗɋɖɈɋɖɓɔɏ ɝɆɗɘɎ ɕɖɎɑɔɌɋɓɎɥ. 
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ɃɘɎ ɊɈɆ ɈɎɊɆ ɘɖɆɚɎɐɆ ɕɖɎɒɋɖɓɔ ɖɆɈɓɡ ɕɔ ɗɈɔɋɒə ɔɇɠɋɒə, ɕɖɎɝɋɒ ɗɑəɌɋɇɓɡɏ ɘɖɆɚɎɐ ɖɆɗɘɋɘ 

ɇɡɗɘɖɋɋ ɝɋɒ ɘɖɆɚɎɐ ɊɔɗɘəɕɆ, ɝɘɔ ɔɘɖɆɌɆɋɘ ɕɔɘɖɋɇɓɔɗɘɢ Ɉ əɈɋɑɎɝɋɓɎɎ ɉɑəɇɎɓɡ ɆɓɆɑɎɍɆ ɛɖɆɓɎɒɡɛ 

Ɉ ɗɋɖɈɋɖɓɔɏ ɝɆɗɘɎ ɕɖɎɑɔɌɋɓɎɏ ɊɆɓɓɡɛ, ɘɆɐ ɓɆɍɡɈɆɋɒɔɉɔ çɗɔɗɘɔɥɓɎɥ ɕɖɎɑɔɌɋɓɎɥè. 

ȶɎɗ. 19 . ȶɆɗɕɖɋɊɋɑɋɓɎɋ ɘɖɆɚɎɐɆ Ɉ ɉɑɔɇɆɑɢɓɡɛ ɗɋɘɥɛ ɕɔ ɋɉɔ ɈɎɊɆɒ Ɏ ɔɜɋɓɐɆ  

ɔɇɠɋɒɆ ɘɖɆɚɎɐɆ Ɉ 2021 ɉɔɊə, ɍɋɘɘɆɇɆɏɘ (ȭɇ) Ɉ ɉɔɊ 

 

ȮɗɘɔɝɓɎɐ: Cisco Global Cloud Index 

Ȩɋɇ-ɕɖɎɑɔɌɋɓɎɥ ɔɘɑɎɝɆɤɘɗɥ ɔɉɖɔɒɓɡɒ ɒɓɔɉɔɔɇɖɆɍɎɋɒ ï ɔɘ ɕɖɎɒɎɘɎɈɓɡɛ Ɉɋɇ-ɗɆɏɘɔɈ çɈɎɍɎɘɔɐè 

Ɋɔ ɝɖɋɍɈɡɝɆɏɓɔ ɗɑɔɌɓɡɛ IIoT-ɕɑɆɘɚɖɔɒ, ERP Ɏ ɆɓɆɑɎɘɎɝɋɗɐɎɛ ɕɖɎɑɔɌɋɓɎɏ ɘɖɋɛɍɈɋɓɓɔɏ 

ɆɖɛɎɘɋɐɘəɖɡ. ȵɔ ɗɔɗɘɔɥɓɎɤ ɓɆ ɐɔɓɋɜ 2016 ɉɔɊɆ ɓɆɗɝɎɘɡɈɆɑɔɗɢ ɇɔɑɋɋ 200 ɘɡɗɥɝ əɓɎɐɆɑɢɓɡɛ Ɉɋɇ-

ɕɖɎɑɔɌɋɓɎɏ. ȷɔɔɘɈɋɘɗɘɈɋɓɓɔ, ɇɔɑɢɞɎɒ ɖɆɍɓɔɔɇɖɆɍɎɋɒ ɔɘɑɎɝɆɤɘɗɥ Ɏ ɘɖɋɇɔɈɆɓɎɥ ɣɘɎɛ 

ɕɖɎɑɔɌɋɓɎɏ ɐ ɗɋɘɋɈɔɏ Ɏ ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɋ, ɝɘɔ ɈɗɘəɕɆɋɘ Ɉ ɕɖɥɒɔɋ ɕɖɔɘɎɈɔɖɋɝɎɋ 

ɗ ɘɖɆɊɎɜɎɔɓɓɔɏ ɆɖɛɎɘɋɐɘəɖɔɏ ɗɋɘɋɏ, ɔɖɎɋɓɘɎɖɔɈɆɓɓɔɏ ɓɆ ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ ɔɉɖɆɓɎɝɋɓɓɔɏ 

ɓɔɒɋɓɐɑɆɘəɖɡ ɗɋɘɋɈɡɛ ɗɋɖɈɎɗɔɈ, ɎɒɋɤɟɎɛ Ɍɋɗɘɐəɤ ɆɕɕɆɖɆɘɓəɤ ɍɆɈɎɗɎɒɔɗɘɢ Ɏ, ɐɆɐ ɗɑɋɊɗɘɈɎɋ, 

ɕɖɆɐɘɎɝɋɗɐɎ ɓɋ ɕɔɊɑɋɌɆɟɎɛ ɐɆɗɘɔɒɎɍɆɜɎɎ. 

ȷɘɔɑɢ ɥɈɓɡɋ ɕɖɔɘɎɈɔɖɋɝɎɥ ɒɋɌɊə ɘɖɋɇɔɈɆɓɎɥɒɎ ɇəɖɓɔ ɖɆɍɈɎɈɆɤɟɎɛɗɥ Ɉɋɇ-ɕɖɎɑɔɌɋɓɎɏ Ɏ ɐɖɆɏɓɋ 

ɔɉɖɆɓɎɝɋɓɓɡɒɎ ɈɔɍɒɔɌɓɔɗɘɥɒɎ ɗɋɘɋɏ ɘɖɆɊɎɜɎɔɓɓɔɏ ɆɖɛɎɘɋɐɘəɖɡ Ɏ ɗɘɆɘɎɝɓɡɛ NMS/OSS/BSS 

ɕɖɔɜɋɗɗɔɈ ɕɖɎɈɋɑɎ ɐ ɕɔɥɈɑɋɓɎɤ ɖɡɓɐɔɈ ɓɔɈɡɛ ɗɋɘɋɈɡɛ ɗɋɖɈɎɗɔɈ ɗ Ɉɡɗɔɐɔɏ ɊɔɇɆɈɑɋɓɓɔɏ 

ɗɘɔɎɒɔɗɘɢɤ, ɔɗɓɔɈɓɔɏ ɍɆɊɆɝɋɏ ɐɔɘɔɖɡɛ ɈɡɗɘəɕɆɋɘ ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ ɐɔɓɈɋɖɉɋɓɘɓɔɏ ɗɋɘɋɈɔɏ Ɏ 

ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ ɗ əɕɖɆɈɑɥɋɒɡɒɎ (ɐɆɗɘɔɒɎɍɎɖəɋɒɡɒɎ) ɕɆɖɆɒɋɘɖɆɒɎ ɕɔ 

ɊɔɗɘəɕɓɔɗɘɎ Ɏ ɇɋɍɔɕɆɗɓɔɗɘɎ, ɓɆ ɇɆɍɋ əɕɖɆɈɑɥɋɒɔɏ ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ (IaaS) Ɏ 

ɓɋəɕɖɆɈɑɥɋɒɔɏ ɗɋɘɋɈɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ (ɈɡɊɋɑɋɓɓɡɋ L2/L3-ɐɆɓɆɑɡ, ȾȵȪ) ï ɗɒ. ȶɎɗ. 20.  

ȴɗɓɔɈɓɡɒɎ ɈɎɊɆɒɎ ɣɘɎɛ ɗɋɖɈɎɗɔɈ ɥɈɑɥɤɘɗɥ: 

¶ ɗɋɖɈɎɗɡ çɊɔɗɘɆɈɐɎ ɐɔɓɘɋɓɘɆè (CDN), ɖɋɍɈɎɈɞɎɋɗɥ Ɉ ɗɋɖɈɎɗɡ ɔɇɋɗɕɋɝɋɓɎɥ ɇɋɍɔɕɆɗɓɔɏ 

ȮȰȸ-ɗɖɋɊɡ ɗ Ɉɡɗɔɐɔɏ Ɋɔɗɘəɕɓɔɗɘɢɤ Ɋɑɥ Ɉɗɋɛ ɈɎɊɔɈ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ Ɉɋɇ-ɕɖɎɑɔɌɋɓɎɏ, 

ɈɐɑɤɝɆɥ ɈɡɗɔɐɔɓɆɉɖəɌɋɓɓɡɋ ɐɔɖɕɔɖɆɘɎɈɓɡɋ ɇɎɍɓɋɗ-ɕɖɎɑɔɌɋɓɎɥ ï Ɉ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ 

ɑɎɞɢ 30% ɈɡɖəɝɐɎ ɔɘ CDN ɕɖɎɛɔɊɎɘɗɥ ɓɆ ɒɋɊɎɆɕɖɎɑɔɌɋɓɎɥ; 

¶ ɗɋɖɈɎɗɡ SD-WAN Ɋɑɥ ɔɇɋɗɕɋɝɋɓɎɥ ɍɆɟɎɟɋɓɓɔɉɔ əɕɖɆɈɑɥɋɒɔɉɔ ɊɔɗɘəɕɆ ɕɔɑɢɍɔɈɆɘɋɑɋɏ ɐ 

Ɉɋɇ-ɕɖɎɑɔɌɋɓɎɥɒ. 



 

ȦɈɘɔɓɔɒɓɡɋ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɋ ɗɋɘɎ 
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ȰɆɐ ɗɑɋɊəɋɘ Ɏɍ ɔɕɎɗɆɓɎɥ, ɕɋɖɈɆɥ ɉɖəɕɕɆ ɗɋɖɈɎɗɔɈ ɔɖɎɋɓɘɎɖɔɈɆɓɆ Ɉ ɔɗɓɔɈɓɔɒ ɓɆ ɖɆɇɔɘə ɗɔ 

ɗɑəɌɋɇɓɡɒ ɘɖɆɚɎɐɔɒ ɖɆɗɕɖɋɊɋɑɋɓɓɔɏ ɗɋɖɈɋɖɓɔɏ ɝɆɗɘɎ ɕɖɎɑɔɌɋɓɎɥ, ɛɔɘɥ ɔɛɈɆɘɡɈɆɋɘ Ɏ 

ɕɔɑɢɍɔɈɆɘɋɑɢɗɐɎɏ ɘɖɆɚɎɐ, Ɇ ɗɋɖɈɎɗɡ SD-WAN ɔɖɎɋɓɘɎɖɔɈɆɓɡ ɓɆ ɕɔɑɢɍɔɈɆɘɋɑɢɗɐɎɏ ɘɖɆɚɎɐ. ȵɖɎ 

ɣɘɔɒ ɔɇɋ ɉɖəɕɕɡ ɗɋɖɈɎɗɔɈ ɈɐɑɤɝɆɤɘ Ɉ ɗɋɇɥ ɖɆɍɈɎɘɡɏ ɚəɓɐɜɎɔɓɆɑ ɔɇɋɗɕɋɝɋɓɎɥ ɐɎɇɋɖ-

ɇɋɍɔɕɆɗɓɔɗɘɎ. Ȩ ɝɆɗɘɎ ɘɋɛɓɔɑɔɉɎɏ ɇɋɍɔɕɆɗɓɔɗɘɎ ɗɋɖɈɎɗɡ CDN Ɉ ɔɗɓɔɈɓɔɒ ɔɖɎɋɓɘɎɖəɤɘɗɥ ɓɆ 

ɎɗɕɔɑɢɍɔɈɆɓɎɋ ɘɋɛɓɔɑɔɉɎɏ WAF, DLP, SEG Ɏ Anti-DDoS, Ɇ ɗɋɖɈɎɗɡ SD-WAN ï ɓɆ ɘɋɛɓɔɑɔɉɎɎ 

UTM/NGFW Ɏ SWG. ȴɇɆ ɈɎɊɆ ɗɋɖɈɎɗɔɈ ɖɋɆɑɎɍəɤɘ ɕɖɋɊɎɐɘɎɈɓɔɋ ɆɊɆɕɘɎɈɓɔɋ əɕɖɆɈɑɋɓɎɋ ɗɋɘɋɈɔɏ 

ɎɓɚɖɆɗɘɖəɐɘəɖɔɏ, Ɏɗɕɔɑɢɍəɥ ɘɋɛɓɔɑɔɉɎɎ ɒɆɞɎɓɓɔɉɔ ɔɇəɝɋɓɎɥ ɓɆɊ ɗɔɇɎɖɆɋɒɡɒɎ ɗɔ Ɉɗɋɛ 

ɣɑɋɒɋɓɘɔɈ ɗɋɘɎ ɊɆɓɓɡɒɎ ɔ ɋɋ ɗɔɗɘɔɥɓɎɎ Ɏ ɗɔɇɡɘɎɥɛ ɐɎɇɋɖ-ɇɋɍɔɕɆɗɓɔɗɘɎ. 

Ȩ ɘɋɖɒɎɓɔɑɔɉɎɎ NIST, ɖɆɍɖɆɇɔɘɆɓɓɔɏ Ɋɑɥ ɐɑɆɗɗɎɚɎɐɆɜɎɎ ɔɇɑɆɝɓɡɛ ɗɋɖɈɎɗɔɈ, ɘɆɐɎɋ əɗɑəɉɎ 

ɒɔɌɓɔ ɐɑɆɗɗɎɚɎɜɎɖɔɈɆɘɢ ɐɆɐ ɗɋɘɋɈɡɋ ɕɑɆɘɚɔɖɒɋɓɓɡɋ ɗɋɖɈɎɗɡ (PaaS). 

ȵɔ ɗɈɔɋɒə ɔɇɠɋɒə Ɉ ɊɋɓɋɌɓɔɒ ɈɡɖɆɌɋɓɎɎ ɕɔɘɖɋɇɑɋɓɎɋ əɗɑəɉ ɗ Ɉɡɗɔɐɔɏ ɊɔɇɆɈɑɋɓɓɔɏ ɗɘɔɎɒɔɗɘɢɤ 

əɌɋ ɗɋɏɝɆɗ ɗɔɕɔɗɘɆɈɎɒɔ ɗ ɔɇɠɋɒɔɒ ɕɔɘɖɋɇɑɋɓɎɥ ɇɆɍɔɈɡɛ ɘɋɑɋɐɔɒ-ɗɋɖɈɎɗɔɈ Ɉ B2B Ɏ, Ɉ ɔɘɑɎɝɎɋ 

ɔɘ ɇɆɍɔɈɡɛ əɗɑəɉ, ɕɔɘɖɋɇɑɋɓɎɋ ɐɔɘɔɖɡɛ Ɉ ɊɋɓɋɌɓɔɒ ɈɡɖɆɌɋɓɎɎ ɕɖɆɐɘɎɝɋɗɐɎ ɓɋ ɖɆɗɘɋɘ, 

ɊɋɒɔɓɗɘɖɎɖəɤɘ əɗɘɔɏɝɎɈɔ ɈɡɗɔɐɎɋ ɘɋɒɕɡ ɖɔɗɘɆ. ȽɎɗɑɋɓɓɡɋ ɔɜɋɓɐɎ ɔɇɠɋɒɆ ɕɔɘɖɋɇɑɋɓɎɥ 

ɖɆɗɗɒɆɘɖɎɈɆɋɒɡɛ əɗɑəɉ Ɉ 2017 ï 2023 ɉɔɊɆɛ, Ɉɡɕɔɑɓɋɓɓɡɋ Jôson & Partners Consulting, ɕɖɎɈɋɊɋɓɡ 

ɓɆ ɖɎɗəɓɐɋ ɓɎɌɋ. ȴɘɒɋɘɎɒ, ɝɘɔ Ɉ ɔɇɔɎɛ ɉɖəɕɕɆɛ əɗɑəɉ ɓɆɎɇɔɑɋɋ ɈɡɗɔɐɎɋ ɘɋɒɕɡ ɖɔɗɘɆ 

ɊɋɒɔɓɗɘɖɎɖəɤɘ ɗɋɖɈɎɗɡ ɐɎɇɋɖ-ɇɋɍɔɕɆɗɓɔɗɘɎ, ɞɎɖɔɐɔ ɎɗɕɔɑɢɍəɤɟɎɋ ɈɔɍɒɔɌɓɔɗɘɎ ɘɋɛɓɔɑɔɉɎɏ 

ɎɗɐəɗɗɘɈɋɓɓɔɉɔ ɎɓɘɋɑɑɋɐɘɆ. 

ȶɎɗ. 20. ȩɑɔɇɆɑɢɓɡɋ ɖɡɓɐɎ CDN, web -ɇɋɍɔɕɆɗɓɔɗɘɎ, SD-WAN  Ɏ ɇɋɍɔɕɆɗɓɔɗɘɎ 

ɐɔɖɕɔɖɆɘɎɈɓɔɉɔ ɕɋɖɎɒɋɘɖɆ Ɉ 2017 ï 2023 ɉɉ., ɒɑɓ. Ɋɔɑɑ. ȷȾȦ 
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ȳɋɗɒɔɘɖɥ ɓɆ ɗɘɖɋɒɑɋɓɎɋ ɔɕɋɖɆɘɔɖɔɈ ɐ ɖɆɍɈɎɘɎɤ ɗɋɖɈɎɗɔɈ CDN Ɏ SD-WAN Ɉ ɖɆɒɐɆɛ ɗɈɔɎɛ 

ɕɔɖɘɚɋɑɋɏ əɗɑəɉ, ɓɆɎɇɔɑɋɋ əɗɕɋɞɓɡɒɎ ɓɆ ɖɡɓɐɋ ɗɘɆɓɔɈɥɘɗɥ ɓɔɈɡɋ, ɓɋɍɆɈɎɗɎɒɡɋ ɔɘ ɔɕɋɖɆɘɔɖɔɈ 

ɎɉɖɔɐɎ. ȸɆɐ, ɓɆɎɇɔɑɋɋ əɗɕɋɞɓɡɋ Ɉ ɗɋɉɒɋɓɘɋ CDN Ɏ Ɉɋɇ-ɇɋɍɔɕɆɗɓɔɗɘɎ ɎɉɖɔɐɎ Ɉ ɒɎɖɋ ï ɣɘɔ Akamai, 

AWS, Google, Cloudflare, Trend Micro, Qualys, F5 Networks, Ɇ Ɉ ɗɋɉɒɋɓɘɋ ɗɋɖɈɎɗɔɈ SD-WAN Ɏ ɐɎɇɋɖ-
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ɇɋɍɔɕɆɗɓɔɗɘɎ ɐɔɖɕɔɖɆɘɎɈɓɔɉɔ ɕɋɖɎɒɋɘɖɆ ï ɣɘɔ ZScaler, Netscope, Cisco Systems (ɈɐɑɤɝɆɥ Viptela), 

Palo Alto Networks (ɈɐɑɤɝɆɥ OPAQ), VeloCloud, CloudGenix, Aryaka, SilverPeak, Oracle (ɈɐɑɤɝɆɥ 

Talari), Versa Networks. 

ȫɗɑɎ Ɉ ɗɋɉɒɋɓɘɋ SD-WAN ɔɕɋɖɆɘɔɖɡ ɖɆɍɈɎɈɆɤɘɗɥ ɍɆ ɗɝɋɘ ɕɆɖɘɓɋɖɗɘɈɆ ɗ ɈɋɓɊɔɖɆɒɎ ɕɖɔɉɖɆɒɒɓɔɉɔ 

ɔɇɋɗɕɋɝɋɓɎɥ Ɏ ɔɇɔɖəɊɔɈɆɓɎɥ ɗ ɕɔɊɊɋɖɌɐɔɏ SD-WAN, ɘɔ Ɉ ɗɋɉɒɋɓɘɋ CDN ï ɕɖɋɎɒəɟɋɗɘɈɋɓɓɔ ɍɆ 

ɗɝɋɘ ɕɔɉɑɔɟɋɓɎɏ. ȴɘɒɋɘɎɒ, ɝɘɔ ɔɇɋ ɒɔɊɋɑɎ ɥɈɑɥɤɘɗɥ ɘəɕɎɐɔɈɡɒɎ. 

Ȩ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ɍɆ ɗɝɋɘ ɕɔɉɑɔɟɋɓɎɥ ɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɔɉɔ CDN-ɕɖɔɈɆɏɊɋɖɆ EdgeCast 

ɐɖəɕɓɋɏɞɎɏ ɕɖɔɈɆɏɊɋɖɔɒ CDN Ɏɍ ɝɎɗɑɆ ɔɕɋɖɆɘɔɖɔɈ ɈɡɗɘəɕɆɋɘ Verizon ɗ ɕɑɆɘɚɔɖɒɔɏ Verizon 

Media Platform. ȵɑɆɘɚɔɖɒɆ ɔɇɑɆɊɆɋɘ ɗəɒɒɆɖɓɔɏ ɕɖɔɕəɗɐɓɔɏ ɗɕɔɗɔɇɓɔɗɘɢ Ɋɔ 105 ȸɇɎɘ/ɗ, Ɏɒɋɋɘ 78 

əɍɑɔɈ ɕɔ Ɉɗɋɒə ɒɎɖə Ɏ ɔɐɔɑɔ 5 000 ɕɆɖɘɓɋɖɔɈ. ȦɓɆɑɔɉɎɝɓɡɒ ɕəɘɋɒ ɕɔɉɑɔɟɋɓɎɥ 

ɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɡɛ ɎɉɖɔɐɔɈ ɎɊɋɘ Ɏ ɖɥɊ ɊɖəɉɎɛ ɐɖəɕɓɡɛ ɔɕɋɖɆɘɔɖɔɈ. ȴɊɓɆɐɔ Ɉ ɕɔɗɑɋɊɗɘɈɎɎ 

ɕɔɉɑɔɟɆɋɒɡɋ ɔɕɋɖɆɘɔɖɆɒɎ ɕɖɔɈɆɏɊɋɖɡ CDN, ɐɆɐ ɕɖɆɈɎɑɔ, ɘɋɖɥɤɘ Ɋɔɑɤ ɖɡɓɐɆ, ɓɋ əɗɕɋɈɆɥ ɍɆ 

ɇəɖɓɡɒ ɖɆɍɈɎɘɎɋɒ ɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɡɛ ɓɋɍɆɈɎɗɎɒɡɛ ɎɉɖɔɐɔɈ.  

Ƚɘɔ ɐɆɗɆɋɘɗɥ ɗɋɉɒɋɓɘɆ SD-WAN, ɘɔ ɈɋɓɊɔɖɡ SD-WAN Ɏ ɗɖɋɊɗɘɈ ɇɋɍɔɕɆɗɓɔɗɘɎ ɗɆɒɎ ɈɐɑɤɝɎɑɎɗɢ Ɉ 

ɉɔɓɐə ɍɆ ɖɋɉəɑɥɖɓɡɒɎ ɕɑɆɘɋɌɆɒɎ Ɏ ɆɐɘɎɈɓɔ ɖɆɍɈɎɈɆɤɘ ɗɔɇɗɘɈɋɓɓɡɋ ɔɇɑɆɝɓɡɋ ɗɋɖɈɎɗɡ, 

ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɋ ɇɋɍ əɝɆɗɘɎɥ ɔɕɋɖɆɘɔɖɔɈ, Ɉɋɖɓɋɋ ɕɖɎ ɕɆɗɗɎɈɓɔɒ əɝɆɗɘɎɎ ɔɕɋɖɆɘɔɖɔɈ ɐɆɐ 

ɕɔɗɘɆɈɟɎɐɔɈ ɐɆɓɆɑɢɓɔɏ ɋɒɐɔɗɘɎ. ȧɔɑɢɞɎɒ ɕɖɋɎɒəɟɋɗɘɈɔɒ ɈɋɓɊɔɖɔɈ ɓɆɊ ɔɕɋɖɆɘɔɖɆɒɎ Ɏ 

ɗɎɗɘɋɒɓɡɒɎ ɎɓɘɋɉɖɆɘɔɖɆɒɎ, ɕɖɋɊɑɆɉɆɤɟɎɒɎ ɗɋɖɈɎɗɡ SD-WAN, ɥɈɑɥɋɘɗɥ ɘɔ, ɝɘɔ Ɉ ɗɑəɝɆɋ ɒɔɊɋɑɎ 

ɖɋɉəɑɥɖɓɡɛ ɕɑɆɘɋɌɋɏ (ɕɔɊɕɎɗɔɝɓɔɏ ɒɔɊɋɑɎ), Ɇ Ɏɒɋɓɓɔ ɓɆ ɣɘə ɒɔɊɋɑɢ ɔɖɎɋɓɘɎɖəɤɘɗɥ Ɉɗɋ ɈɎɊɡ 

ɎɉɖɔɐɔɈ, ɍɆɘɖɆɘɡ ɓɆ ɔɇɔɖəɊɔɈɆɓɎɋ Ɏ ɕɖɔɉɖɆɒɒɓɔɋ ɔɇɋɗɕɋɝɋɓɎɋ ɥɈɑɥɤɘɗɥ ɈɓəɘɖɋɓɓɎɒɎ ɍɆɘɖɆɘɆɒɎ 

(ɗɋɇɋɗɘɔɎɒɔɗɘɢɤ) ɕɖɔɈɆɏɊɋɖɆ. ȹ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔɉɔ ɖɆɍɖɆɇɔɘɝɎɐɆ ɣɘɎ ɍɆɘɖɆɘɡ ɐɖɆɘɓɔ ɓɎɌɋ ɝɋɒ 

ə ɑɤɇɔɉɔ Ɏɍ Ɏɛ ɕɆɖɘɓɋɖɔɈ. ȸɆɐ, ɗɔɉɑɆɗɓɔ ɔɘɝɋɘɓɔɗɘɎ ɈɋɓɊɔɖɔɈ, ɕɖɥɒɡɋ ɍɆɘɖɆɘɡ ɓɆ ɕɖɔɎɍɈɔɊɗɘɈɔ 

ɔɇɔɖəɊɔɈɆɓɎɥ ɗɔɗɘɆɈɑɥɤɘ ɑɎɞɢ 30% ɋɉɔ ɔɘɕəɗɐɓɔɏ ɜɋɓɡ, Ɇ ɘɎɖɆɌɎɖɔɈɆɓɎɋ ɕɖɔɉɖɆɒɒɓɔɉɔ 

ɔɇɋɗɕɋɝɋɓɎɥ ɓɋ ɓɋɗɋɘ ɕɖɆɐɘɎɝɋɗɐɎ ɓɎɐɆɐɎɛ ɊɔɕɔɑɓɎɘɋɑɢɓɡɛ ɍɆɘɖɆɘ. ȵɖɎ ɣɘɔɒ ɍɆ ɗɝɋɘ ɒɔɟɓɔɏ 

ɜɋɓɔɈɔɏ ɐɔɓɐəɖɋɓɜɎɎ ɓɆ ɖɡɓɐɋ ɐɆɓɆɑɢɓɔɏ ɋɒɐɔɗɘɎ ɜɋɓɆ ɋɋ ɕɖɔɊɆɌɎ ɇɑɎɍɐɆ ɐ ɗɋɇɋɗɘɔɎɒɔɗɘɎ, 

ɕɔɣɘɔɒə ɔɕɋɖɆɘɔɖɡ ɓɋ Ɏɒɋɤɘ ɕɖɆɐɘɎɝɋɗɐɎ ɓɎɐɆɐɎɛ ɕɖɋɎɒəɟɋɗɘɈ ɓɆɊ ȴȸȸ-ɕɖɔɈɆɏɊɋɖɆɒɎ ɍɆ ɗɝɋɘ 

ɔɇɑɆɊɆɓɎɥ ɗɔɇɗɘɈɋɓɓɔɏ ɚɎɍɎɝɋɗɐɔɏ ɗɋɘɋɈɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɔɏ. 

ȺɆɐɘɎɝɋɗɐɎ Ɉ ɔɇɔɎɛ ɗɑəɝɆɥɛ ɈɍɆɎɒɔɊɋɏɗɘɈɎɋ ȴȸȸ-ɕɖɔɈɆɏɊɋɖɔɈ ɗɋɘɋɈɡɛ əɗɑəɉ ɗ Ɉɡɗɔɐɔɏ 

ɊɔɇɆɈɑɋɓɓɔɏ ɗɘɔɎɒɔɗɘɢɤ ɗ ɔɕɋɖɆɘɔɖɆɒɎ ɘɋɑɋɐɔɒ-ɎɓɚɖɆɗɘɖəɐɘəɖɡ ɗɈɔɊɎɘɗɥ ɐ ɆɖɋɓɊɋ ə ɓɎɛ 

ɗɋɘɋɈɔɏ ɋɒɐɔɗɘɎ, ɕɖɎɝɋɒ Ɉ ɇɔɑɢɞɎɛ ɔɇɠɋɒɆɛ. ȸɔ ɋɗɘɢ ɔɕɥɘɢ ɔɕɋɖɆɘɔɖɡ ɔɐɆɍɡɈɆɤɘɗɥ 

ɔɘɕɖɆɈɑɋɓɓɡɒɎ Ɉ ɓɎɞə ɓɎɍɐɔ ɒɆɖɌɎɓɆɑɢɓɡɛ əɗɑəɉ ɗ Ɍɋɗɘɐɔɏ ɜɋɓɔɈɔɏ ɐɔɓɐəɖɋɓɜɎɋɏ ɒɋɌɊə 

ɎɉɖɔɐɆɒɎ. 

ȨɡɛɔɊɔɒ Ɋɑɥ ɔɕɋɖɆɘɔɖɔɈ ɒɔɌɋɘ ɗɘɆɘɢ ɖɋɞɋɓɎɋ ɔ ɕɋɖɋɛɔɊɋ ɓɆ ɓɔɈəɤ ɆɖɛɎɘɋɐɘəɖə ɗɋɘɋɏ Ɏ ɓɔɈɡɋ, 

ɗɔɔɘɈɋɘɗɘɈəɤɟɎɋ ɘɖɋɇɔɈɆɓɎɥɒ ɣɘɔɏ ɆɖɛɎɘɋɐɘəɖɡ, NMS/OSS/BSS-ɕɑɆɘɚɔɖɒɡ, ɕɖɋɊɔɗɘɆɈɑɥɤɟɎɋ 

ɈɔɍɒɔɌɓɔɗɘɎ ɕɔ ɕɔɑɓɔɗɘɢɤ ɕɖɔɉɖɆɒɒɓɔɒə ɆɊɆɕɘɎɈɓɔɒə əɕɖɆɈɑɋɓɎɤ ɈɗɋɒɎ ɣɘɆɕɆɒɎ ɌɎɍɓɋɓɓɔɉɔ 

ɜɎɐɑɆ əɗɑəɉ. ȪɖɆɏɈɋɖɔɒ ɘɆɐɔɉɔ ɕɋɖɋɛɔɊɆ Ɉ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ɈɡɗɘəɕɆɋɘ ɓɋɔɇɛɔɊɎɒɔɗɘɢ 

ɖɆɍɈɋɖɘɡɈɆɓɎɥ ɗɋɘɋɏ 5G Ɏ ɓɔɈɡɛ ɗɑɔɌɓɡɛ əɗɑəɉ - ɐɆɗɘɔɒɎɍɎɖəɋɒɡɛ ɗɋɘɋɈɡɛ ɗɑɔɋɈ Ɋɑɥ 

ɎɓɊəɗɘɖɎɆɑɢɓɡɛ ɕɖɎɑɔɌɋɓɎɏ, ɕɔɍɈɔɑɥɤɟɎɛ ɗɔɍɊɆɘɢ ɓɔɈɡɏ ɎɗɘɔɝɓɎɐ ɈɡɖəɝɐɎ Ɏ əɑəɝɞɎɘɢ ɘɆɐɎɒ 

ɔɇɖɆɍɔɒ ɕɔɐɆɍɆɘɋɑɎ ɔɐəɕɆɋɒɔɗɘɎ ɎɓɈɋɗɘɎɜɎɎ Ɉ ɖɆɍɈɋɖɘɡɈɆɓɎɋ ɗɋɘɋɏ 5G. 

ȷɑɋɊɔɈɆɘɋɑɢɓɔ, ɗɘɖɆɘɋɉɎɥ ɔɕɋɖɆɘɔɖɔɈ Ɉ ɝɆɗɘɎ ɖɆɍɈɎɘɎɥ ɗɘɋɐɆ ɕɖɎɑɔɌɋɓɎɏ Ɋɑɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ 

NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ ɊɔɑɌɓɆ ɗɔɗɘɔɥɘɢ Ɉɔ ɈɓɋɊɖɋɓɎɎ ɓɔɈɡɛ NMS/OSS/BSS ɕɑɆɘɚɔɖɒ Ɋɑɥ Ɉɗɋɉɔ 

ɗɕɋɐɘɖɆ ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɛ əɗɑəɉ Ɏ Ɋɑɥ əɕɖɆɈɑɋɓɎɥ ɈɗɋɒɎ ɣɑɋɒɋɓɘɆɒɎ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɔɏ Ɏ 

ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ (ȶɎɗ. 21). 

ȳɔɈɆɥ ɆɖɛɎɘɋɐɘəɖɆ ɆɈɘɔɓɔɒɓɡɛ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɛ ɗɋɘɋɏ ɕɔɍɈɔɑɎɘ ɓɆ ɕɖɎɈɡɝɓɔɒ Ɋɑɥ ɔɕɋɖɆɘɔɖɔɈ 

ɗɋɘɋɈɔɒ əɖɔɈɓɋ ɗɔɍɊɆɈɆɘɢ ɐɆɗɘɔɒɎɍɎɖɔɈɆɓɓɡɋ ɗɋɖɈɎɗɡ ɗ Ɉɡɗɔɐɔɏ ɊɔɇɆɈɑɋɓɓɔɏ ɗɘɔɎɒɔɗɘɢɤ, Ɏ 
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ɕɖɋɊɔɗɘɆɈɑɥɘɢ Ɏɛ ɕɔ ɘɖɋɇɔɈɆɓɎɤ ɕɖɔɈɆɏɊɋɖɆɒ ɘɆɐɎɛ ɗɋɖɈɎɗɔɈ ɐɆɐ CDN Ɏ SD-WANaaS, 

ɥɈɑɥɤɟɎɛɗɥ ɕɖɔɔɇɖɆɍɔɒ ɔɕɋɖɆɘɔɖɔɈ ɗɐɈɔɍɓɡɛ ɕɖɎɐɑɆɊɓɡɛ ɗɑɔɋɈ. ȵɔɘɋɓɜɎɆɑ ɖɡɓɐɔɈ Ɋɑɥ ɘɆɐɎɛ 

ɗɋɖɈɎɗɔɈ ɝɖɋɍɈɡɝɆɏɓɔ ɈɋɑɎɐ Ɏ ɗɔɕɔɗɘɆɈɎɒ ɗ ɔɇɠɋɒɔɒ ɗəɟɋɗɘɈəɤɟɋɉɔ ɘɋɑɋɐɔɒ-ɖɡɓɐɆ (ɖɡɓɐɆ 

ɘɖɆɊɎɜɎɔɓɓɡɛ ɘɋɑɋɐɔɒ-əɗɑəɉ). 

ȶɎɗ. 21 . ȸɖɆɊɎɜɎɔɓɓɡɋ Ɏ ɓɔɈɡɋ əɗɑəɉɎ ɓɆ ɓɔɈɔɏ OSS/BSS ɕɑɆɘɚɔɖɒɋ Ɏ 

ɐɔɒɇɎɓɎɖɔɈɆɓɓɔɏ ɗɋɘɋɈɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɋ ɕɔɊ ɋɊɎɓɡɒ ɆɈɘɔɓɔɒɓɡɒ 

ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɒ əɕɖɆɈɑɋɓɎɋɒ 

 

ȮɗɘɔɝɓɎɐ: Jôson & Partners Consulting 

ȴɜɋɓɐɆ Jôson&Partners Consulting ɗəɒɒɆɖɓɔɉɔ ɒɎɖɔɈɔɉɔ ɕɔɘɋɓɜɎɆɑɢɓɔɉɔ ɔɇɠɋɒɆ ɓɆɜɎɔɓɆɑɢɓɡɛ 

ɖɡɓɐɔɈ əɗɑəɉ NaaS Ɋɑɥ ɔɖɉɆɓɎɍɆɜɎɎ ɉɎɇɖɎɊɓɡɛ ɒəɑɢɘɎɔɇɑɆɝɓɡɛ ɗɎɗɘɋɒ ɕɖɎɈɋɊɋɓɆ ɓɆ ȶɎɗ. 22. 

ȸɆɐ, Ɉ 2020 ɉɔɊə ɔɇɠɋɒ ɕɔɘɋɓɜɎɆɑɢɓɔɉɔ ɕɔɘɖɋɇɑɋɓɎɥ əɗɑəɉ Cloud Connect ɗ ɔɕɜɎɋɏ çɕɔ 

ɘɖɋɇɔɈɆɓɎɤè, ɘɔ ɋɗɘɢ əɗɑəɉ ɐɔɘɔɖɡɛ ɒɔɌɓɔ ɐɑɆɗɗɎɚɎɜɎɖɔɈɆɘɢ ɐɆɐ Bandwidth on Demand, ɒɔɉ ɇɡ 

ɕɖɋɈɡɗɎɘɢ 12 ɒɑɖɊ. Ɋɔɑɑ. Ɉ ɗɑəɝɆɋ ɓɆɝɆɑɆ ɒɆɗɗɔɈɔɉɔ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɗɋɖɈɎɗɔɈ BoD 

ɘɖɆɊɎɜɎɔɓɓɡɒɎ ɔɕɋɖɆɘɔɖɆɒɎ.  

ȳɆɖɥɊə ɗ ɕɔɘɋɓɜɎɆɑɔɒ ɒɎɖɔɈɔɉɔ ɖɡɓɐɆ BoD, ɕɔɘɋɓɜɎɆɑ ɕɔɘɖɋɇɑɋɓɎɥ əɗɑəɉ Managed NFV, Ɉ 

ɐɔɘɔɖɡɛ ɈɎɖɘəɆɑɎɍɔɈɆɓɓɡɋ ɗɋɘɋɈɡɋ ɚəɓɐɜɎɎ Ɏ ɚəɓɐɜɎɎ ɐɎɇɋɖ-ɇɋɍɔɕɆɗɓɔɗɘɎ ɇəɊəɘ ɖɆɍɈɋɖɓəɘɡ 

ɓɋ ɘɔɑɢɐɔ Ɉ ɐɔɖɓɋɈɡɛ, ɓɔ Ɏ Ɉ ɐɖɆɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɆɛ ɔɕɋɖɆɘɔɖɔɈ (Ɉ MEC-ɛɔɗɘɆɛ), Ɉ 2020 ɉɔɊə Ɉ 

ɒɎɖɋ ɗɔɗɘɆɈɎɑ 176 ɒɑɓ. Ɋɔɑɑ. (ȶɎɗ. 22). 

Ȩ ɗɑəɝɆɋ ɇɡɗɘɖɔɉɔ ɖɆɍɈɋɖɘɡɈɆɓɎɥ ɎɓɚɖɆɗɘɖəɐɘəɖɡ ɐɖɆɋɈɡɛ ɈɡɝɎɗɑɋɓɎɏ, ɖɋɆɑɎɍəɋɒɔɉɔ Ɉ ɖɆɒɐɆɛ 

ɖɆɍɈɎɘɎɥ ɗɋɘɋɏ 5G, ɔɌɎɊɆɋɘɗɥ, ɝɘɔ Ɉ ɕɋɖɎɔɊ 2021-2025 ɉɉ. ɗəɒɒɆɖɓɡɏ ɔɇɠɋɒ ɓɆɜɎɔɓɆɑɢɓɡɛ 

ɖɡɓɐɔɈ əɗɑəɉ BoD Ɏ Managed NFV, Ɏɗɕɔɑɢɍəɋɒɡɛ Ɋɑɥ ɔɖɉɆɓɎɍɆɜɎɎ ɉɎɇɖɎɊɓɡɛ ɔɇɑɆɝɓɡɛ ɗɖɋɊ, 

ɈɐɑɤɝɆɥ ɗɎɗɘɋɒɡ ɐɖɆɋɈɡɛ Ɏ ɐɔɖɓɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ, ɒɔɌɋɘ ɖɆɗɘɎ ɗ CAGR 117% Ɏ Ɉ 2025 ɉɔɊə 

ɊɔɗɘɎɉɓəɘɢ ɕɔɝɘɎ 0,6 ɘɖɑɓ. Ɋɔɑɑ.  

Ƀɘɔ ɗɊɋɑɆɋɘ ɊɆɓɓɡɏ ɗɋɉɒɋɓɘ ɖɡɓɐɆ ɔɊɓɎɒ Ɏɍ ɓɆɎɇɔɑɋɋ ɐɖəɕɓɡɛ ɗɋɉɒɋɓɘɔɈ ɒɎɖɔɈɔɉɔ ɖɡɓɐɆ 

ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɛ əɗɑəɉ, ɗɔɗɘɆɈɑɥɤɟɋɉɔ ɕɔ ɊɆɓɓɡɒ Statista 1,6 ɘɖɑɓ. Ɋɔɑɑ. Ɉ 2020 ɉɔɊə, 

ɓɆɖɥɊə ɗ ɗɋɉɒɋɓɘɆɒɎ ɒɔɇɎɑɢɓɔɉɔ (0,9 ɘɖɑɓ. Ɋɔɑɑ.) Ɏ ɚɎɐɗɎɖɔɈɆɓɓɔɉɔ (0,5 ɘɖɑɓ. Ɋɔɑɑ.) ɊɔɗɘəɕɆ. Ȩ 

ɣɘɔɏ ɗɈɥɍɎ ɓɋɔɇɛɔɊɎɒɔ ɔɘɒɋɘɎɘɢ, ɝɘɔ ɖɋɝɢ ɎɊɋɘ Ɉ ɔɗɓɔɈɓɔɒ ɔ ɚɔɖɒɎɖɔɈɆɓɎɎ ɕɖɎɓɜɎɕɎɆɑɢɓɔɉɔ 

ɓɔɈɔɉɔ ɗɋɉɒɋɓɘɆ ɖɡɓɐɆ, Ɇ ɓɋ ɔ ɍɆɒɋɟɆɤɟɋɒ ɖɔɗɘɋ, ɘɔ ɋɗɘɢ ɕɖɆɐɘɎɝɋɗɐɆɥ ɖɋɆɑɎɍɆɜɎɥ ɐɔɓɜɋɕɜɎɎ 
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ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ ɒɔɌɋɘ ɗɘɆɘɢ ɐɑɤɝɋɈɡɒ ɊɖɆɏɈɋɖɔɒ ɕɋɖɋɛɔɊɆ ɉɑɔɇɆɑɢɓɔɉɔ ɘɋɑɋɐɔɒ-

ɖɡɓɐɆ Ɏɍ ɗɘɆɉɓɆɜɎɎ ɐ ɇɡɗɘɖɔɒə ɖɔɗɘə. ȭɆɒɋɟɋɓɎɋ ɇəɊɋɘ Ɏɒɋɘɢ ɒɋɗɘɔ ɘɔɑɢɐɔ ɕɖɎɒɋɓɎɘɋɑɢɓɔ ɐ 

ɖɡɓɐə ɘɖɆɊɎɜɎɔɓɓɡɛ (ɓɋəɕɖɆɈɑɥɋɒɡɛ) ɐɆɓɆɑɢɓɡɛ B2O Ɏ B2B-əɗɑəɉ. 

ȶɎɗ. 22 .  ȵɔɘɋɓɜɎɆɑ ɉɑɔɇɆɑɢɓɔɉɔ ɖɡɓɐɆ BoD Ɏ Managed  NFV Ɋɑɥ MEC Ɏ ɉɎɇɖɎɊɓɡɛ 
ɔɇɑɆɝɓɡɛ ɗɎɗɘɋɒ Ɉ 2019-2025 ɉɉ., ɒɑɓ. Ɋɔɑɑ.  

 

ȮɗɘɔɝɓɎɐ: Jôson & Partners Consulting 

ȳɆɖɥɊə ɗ ɓɆɜɎɔɓɆɑɢɓɡɒɎ ɖɡɓɐɆɒɎ NaaS ɇəɊɋɘ ɖɆɍɈɎɈɆɘɢɗɥ Ɏ ɒɋɌɊəɓɆɖɔɊɓɡɏ ɖɡɓɔɐ BoD Ɏ 

Managed NFV. ȳɆ ȶɎɗ. 23 ɕɔɐɆɍɆɓɆ ɔɜɋɓɐɆ Jôson & Partners Consulting ɕɔɘɋɓɜɎɆɑɢɓɔɏ ɊɎɓɆɒɎɐɎ Ɏ 

ɔɇɠɋɒɆ ɖɡɓɐɆ ɒɋɌɊəɓɆɖɔɊɓɡɛ ɒɋɌɔɕɋɖɆɘɔɖɗɐɎɛ əɗɑəɉ ɍɆ 2019-2025 ɉɉ. 

ȵɔ ɕɖɋɊɈɆɖɎɘɋɑɢɓɡɒ ɔɜɋɓɐɆɒ Jôson&Partners Consulting ɕɋɖɈɆɥ ɈɡɖəɝɐɆ ɔɘ ɐɔɒɒɋɖɝɋɗɐɎɛ əɗɑəɉ 

BoD Ɏ Managed NFV, ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɛ Ɉ ɆɈɘɔɒɆɘɎɝɋɗɐɔɏ ɐɔɔɕɋɖɆɜɎɎ ɊɈəɛ Ɏ ɇɔɑɋɋ ɔɕɋɖɆɘɔɖɔɈ ɓɆ 

ɒɋɌɊəɓɆɖɔɊɓɔɒ əɖɔɈɓɋ, ɕɔɥɈɎɑɆɗɢ Ɉ 2020 ɉɔɊə Ɏ ɗɔɗɘɆɈɎɑɆ 62 ɒɑɓ. Ɋɔɑɑ., ɕɖɎɝɋɒ Ɉɋɗɢ ɣɘɔɘ ɔɇɠɋɒ 

ɕɖɎɞɋɑɗɥ ɓɆ əɗɑəɉɎ Managed NFV. ȵɋɖɈɆɥ ɈɡɖəɝɐɆ ɔɘ ɒɋɌɊəɓɆɖɔɊɓɡɛ ɐɔɒɒɋɖɝɋɗɐɎɛ əɗɑəɉ BoD, 

ɔɐɆɍɡɈɆɋɒɡɛ Ɉ ɆɈɘɔɒɆɘɎɝɋɗɐɔɏ ɐɔɔɕɋɖɆɜɎɎ ɊɈəɛ Ɏ ɇɔɑɋɋ ɔɕɋɖɆɘɔɖɔɈ, ɕɔɥɈɎɘɗɥ ɓɋ ɖɆɓɋɋ 2022 

ɉɔɊɆ Ɏ ɒɔɌɋɘ ɗɔɗɘɆɈɎɘɢ 331 ɒɑɓ. Ɋɔɑɑ. ȲɋɌɊəɓɆɖɔɊɓɡɋ ɗɋɖɈɎɗɡ BoD ɇəɊəɘ ɈɔɗɘɖɋɇɔɈɆɓɡ Ɋɑɥ 

ɔɖɉɆɓɎɍɆɜɎɎ ɘɆɐ ɓɆɍɡɈɆɋɒɔɉɔ Long-distance balancing, ɘɔ ɋɗɘɢ ɖɆɗɕɖɋɊɋɑɋɓɎɥ ɕɎɐɔɈ 

ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɓɆɉɖəɍɐɎ ɒɋɌɊə ɐɖɆɋɈɡɒɎ Ɏ ɐɔɖɓɋɈɡɒɎ ɊɆɘɆ-ɜɋɓɘɖɆɒɎ, ɖɆɗɕɔɑɔɌɋɓɓɡɒɎ Ɉ 

ɝɆɗɔɈɡɛ ɕɔɥɗɆɛ ɗ 7-9 ɝɆɗɔɈɔɏ ɖɆɍɓɎɜɋɏ ɕɔ ɈɖɋɒɋɓɎ. 

ȴɌɎɊɆɋɘɗɥ, ɝɘɔ Ɉ 2025 ɉɔɊə ɖɡɓɔɐ əɗɑəɉ ɒɋɌɊəɓɆɖɔɊɓɡɛ SDN/NFV-ɗɋɖɈɎɗɔɈ, ɔɐɆɍɡɈɆɋɒɡɛ Ɉ 

ɆɈɘɔɒɆɘɎɝɋɗɐɔɒ ɈɍɆɎɒɔɊɋɏɗɘɈɎɎ ɊɈəɛ Ɏ ɇɔɑɋɋ ɔɕɋɖɆɘɔɖɔɈ ɕɖɋɈɡɗɎɘ 10,5 ɒɑɖɊ. Ɋɔɑɑ., Ɏ Ɉ ɕɋɖɎɔɊ 

2021 - 2025 ɉɉ. ɇəɊɋɘ ɖɆɗɘɎ ɗ CAGR 180%. 

ȴɘɊɋɑɢɓɔ ɗɑɋɊəɋɘ ɔɘɒɋɘɎɘɢ, ɝɘɔ ɘɖɆɚɎɐ, ɓɆɕɔɑɓɥɤɟɎɏ ɗɎɗɘɋɒɡ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ ï 

ɣɘɔ ɓɔɈɡɏ ɘɖɆɚɎɐ, ɖɆɓɋɋ Ɉ ɉɑɔɇɆɑɢɓɡɛ WAN-ɗɋɘɥɛ ɗɈɥɍɎ (Wide Area Network) ɓɋ 

ɕɖɎɗəɘɗɘɈɔɈɆɈɞɎɏ. 
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ȶɎɗ. 23 . ȵɔɘɋɓɜɎɆɑ ɉɑɔɇɆɑɢɓɔɉɔ ɖɡɓɐɆ ɒɋɌɊəɓɆɖɔɊɓɔɉɔ ɒɋɌɔɕɋɖɆɘɔɖɗɐɔɉɔ (B2O) 
BoD Ɏ Managed  NFV Ɉ 2019 -2025  ɉɉ., ɒɑɓ. Ɋɔɑɑ.  

 

ȮɗɘɔɝɓɎɐ: Jôson & Partners Consulting 

ȶɎɗ. 24 . ȵɔɘɋɓɜɎɆɑɢɓɡɏ ɔɇɠɋɒ ɉɑɔɇɆɑɢɓɔɉɔ ɖɡɓɐɆ əɗɑəɉ ɐɖɔɗɗ-Ɋɔɒɋɓɓɡɛ ɗɑɔɋɈ ɗ 

MEC, ɒɑɖɊ. Ɋɔɑɑ. Ɉ ɉɔɊ, ɔɜɋɓɔɝɓɔ 2030 ɉ. 

 

ȮɗɘɔɝɓɎɐ: Jôson & Partners Consulting 

Ȩɔ-ɕɋɖɈɡɛ, ɣɘɔ ɘɖɆɚɎɐ MES/SCADA ɗɎɗɘɋɒ, ɘɆɐ ɓɆɍɡɈɆɋɒɡɛ OT-ɕɖɎɑɔɌɋɓɎɏ, ɖɆɓɋɋ 

ɜɎɖɐəɑɎɖɔɈɆɈɞɎɏ ɎɗɐɑɤɝɎɘɋɑɢɓɔ Ɉ ɑɔɐɆɑɢɓɡɛ ɗɋɘɥɛ ɗɈɥɍɎ ɕɖɋɊɕɖɎɥɘɎɏ. 
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Ȩɔ-Ɉɘɔɖɡɛ, ɣɘɔ ɗɑəɌɋɇɓɡɏ ɘɖɆɚɎɐ ɇɆɑɆɓɗɎɖɔɈɐɎ ɓɆɉɖəɍɐɎ Ɏ ɖɋɍɋɖɈɓɔɉɔ ɐɔɕɎɖɔɈɆɓɎɥ, 

ɜɎɖɐəɑɎɖəɤɟɎɏ ɒɋɌɊə ɊɆɘɆ-ɜɋɓɘɖɆɒɎ, ɖɆɓɋɋ, Ɉ ɣɕɔɛə ɊɋɏɗɘɈəɤɟɎɛ ɎɍɔɑɎɖɔɈɆɓɓɔ Ɋɖəɉ ɔɘ ɊɖəɉɆ 

ɊɆɘɆ-ɜɋɓɘɖɔɈ ɘɆɐɌɋ ɓɋ ɗəɟɋɗɘɈɔɈɆɈɞɎɏ. 

ȵɔ ɔɜɋɓɐɋ Jôson & Partners Consulting, Ɉ ɗɑəɝɆɋ əɗɕɋɞɓɔɉɔ ɖɆɍɈɎɘɎɥ ɕɖɔɜɋɗɗɔɈ ɜɎɚɖɔɈɎɍɆɜɎɎ 

ɔɘɖɆɗɑɋɏ ɖɋɆɑɢɓɔɉɔ ɗɋɐɘɔɖɆ ɒɎɖɔɈɔɏ ɣɐɔɓɔɒɎɐɎ, əɌɋ Ɉ ɕɋɖɎɔɊ ɗ 2025 ɉɔɊɆ ɘɖɆɚɎɐ ɒɋɌɒɆɞɎɓɓɡɛ 

ɐɔɒɒəɓɎɐɆɜɎɏ, ɘɔ ɋɗɘɢ ɘɖɆɚɎɐ ɒɋɌɊə IoT-əɗɘɖɔɏɗɘɈɆɒɎ Ɏ ɗɋɖɈɋɖɓɔɏ ɝɆɗɘɢɤ OT-ɕɖɎɑɔɌɋɓɎɏ Ɏ 

ɆɗɗɔɜɎɎɖɔɈɆɓɓɡɏ ɗ ɓɎɒ ɗɑəɌɋɇɓɡɏ ɘɖɆɚɎɐ ɒɋɌɊə ɊɆɘɆ-ɜɋɓɘɖɆɒɎ ɕɖɋɈɡɗɎɘ 90% ɔɘ ɔɇɟɋɉɔ 

ɔɇɠɋɒɆ ɘɖɆɚɎɐɆ Ɉ WAN, Ɏ ɑɎɞɢ ɒɋɓɋɋ 10% ɕɖɎɊɋɘɗɥ ɓɆ ɘɖɆɚɎɐ ɒɋɌɊə ɕɔɑɢɍɔɈɆɘɋɑɢɗɐɎɒɎ 

əɗɘɖɔɏɗɘɈɆɒɎ, ɎɗɕɔɑɢɍəɋɒɡɒɎ ɑɤɊɢɒɎ, Ɏ ɗɋɖɈɋɖɓɔɏ ɝɆɗɘɢɤ ɕɔɑɢɍɔɈɆɘɋɑɢɗɐɎɛ ɕɖɎɑɔɌɋɓɎɏ, Ɇ 

ɘɆɐɌɋ ɓɆ ɆɗɗɔɜɎɎɖɔɈɆɓɓɡɏ ɗ ɓɎɒɎ ɗɑəɌɋɇɓɡɏ ɘɖɆɚɎɐ ɒɋɌɊə ɊɆɘɆ-ɜɋɓɘɖɆɒɎ. ȵɖɎ ɣɘɔɒ ɔɇɠɋɒ 

ɕɔɘɖɋɇɑɋɓɎɥ əɗɑəɉ NaaS ɒɔɌɋɘ ɕɖɋɈɡɗɎɘɢ 900 ɒɑɖɊ. Ɋɔɑɑ. (ȶɎɗ. 24).  

ȵɔ ɊɆɓɓɡɒ ɕɖɔɈɋɊɋɓɓɔɉɔ Ɉ 2021 ɉɔɊə ɆɓɆɑɎɘɎɝɋɗɐɎɒ ɆɉɋɓɘɗɘɈɔɒ Comarch ɔɕɖɔɗɆ, ɒɔɇɎɑɢɓɡɋ 

ɔɕɋɖɆɘɔɖɡ Ɉɋɖɥɘ Ɉ ɇəɖɓɡɏ ɖɔɗɘ ɕɔɘɖɋɇɑɋɓɎɥ NaaS ï 95% ɔɕɖɔɞɋɓɓɡɛ ɒɔɇɎɑɢɓɡɛ ɔɕɋɖɆɘɔɖɔɈ 

ɔɜɋɓɎɈɆɤɘ ɈɑɎɥɓɎɋ NaaS ɓɆ ɗɈɔɤ Ɉɡɖəɝɐə ɐɆɐ ñɕɔɍɎɘɎɈɓɔɋò, ñɔɉɖɔɒɓɔɋò Ɏ ɊɆɌɋ ɖɆɗɗɒɆɘɖɎɈɆɤɘ 

NaaS ɐɆɐ ɗɋɖɈɎɗ ɕɔɑɓɔɗɘɢɤ ɒɋɓɥɤɟɎɏ ɗɑɔɌɎɈɞɎɏɗɥ ɑɆɓɊɞɆɚɘ ɖɡɓɐɆ ɘɋɑɋɐɔɒ-əɗɑəɉ (ñreal game 

changerò). 
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2.2.3.  ȵɔɈɡɞɋɓɎɋ əɖɔɈɓɥ əɘɎɑɎɍɆɜɎɎ ɖɋɗəɖɗɔɈ ɗɋɘɋɏ ɕɖɎ 

ɕɖɋɊɔɗɘɆɈɑɋɓɎɎ əɗɑəɉ çɕɔ ɘɖɋɇɔɈɆɓɎɤè ɗ ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ 

SLA 

ȳɆɖɥɊə ɗ Ɉɡɗɔɐɔɏ ɘɖəɊɔɋɒɐɔɗɘɢɤ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ ɐɑɤɝɋɈɔɏ ɕɖɔɇɑɋɒɔɏ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ 

ɕɋɖɗɕɋɐɘɎɈɓɡɛ ɐɆɗɘɔɒɎɍɎɖəɋɒɡɛ əɗɑəɉ ɗ ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ SLA ɕɖɎ ɎɗɕɔɑɢɍɔɈɆɓɎɎ 

ɗəɟɋɗɘɈəɤɟɎɛ ə ɘɖɆɊɎɜɎɔɓɓɡɛ ɔɕɋɖɆɘɔɖɔɈ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ ɥɈɑɥɋɘɗɥ ɕɆɊɋɓɎɋ Ɋɔ əɖɔɈɓɥ 

ɋɊɎɓɎɜ ɕɖɔɜɋɓɘɔɈ ɗɖɋɊɓɋɉɔ əɖɔɈɓɥ ɍɆɉɖəɍɐɎ ɗɋɘɋɈɔɏ ɋɒɐɔɗɘɎ ɓɋ ɘɔɑɢɐɔ ɓɆ əɖɔɈɓɋ ɊɔɗɘəɕɆ Ɏ 

ɆɉɖɋɉɆɜɎɎ, ɓɔ Ɏ ɓɆ ɒɆɉɎɗɘɖɆɑɢɓɔɒ əɖɔɈɓɋ ɈɈɎɊə ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɗɘɆɘɎɝɓɔɉɔ ɖɋɍɋɖɈɎɖɔɈɆɓɎɥ 

ɖɋɗəɖɗɔɈ ɕɔɊ ɕɎɐɎ ɓɆɉɖəɍɐɎ.  

ȵɔ ɊɆɓɓɡɒ ɆɓɆɑɎɘɎɝɋɗɐɔɉɔ ɆɉɋɓɘɗɘɈɆ Comarch, Ɋɑɥ ɖɋɞɋɓɎɥ ɣɘɔɏ ɕɖɔɇɑɋɒɡ ɇɔɑɢɞɎɓɗɘɈɔ 

(69.2%) ɔɕɖɔɞɋɓɓɡɛ ɒɔɇɎɑɢɓɡɛ ɔɕɋɖɆɘɔɖɔɈ ɓɆɒɋɖɋɓɡ ɎɗɕɔɑɢɍɔɈɆɘɢ ɊɎɓɆɒɎɝɋɗɐɔɋ ɈɡɊɋɑɋɓɎɋ 

ɖɋɗəɖɗɔɈ ɗɐɈɔɍɓɡɒ ɗɑɔɥɒ, ɈɐɑɤɝɆɤɟɎɒ çɐɖɆɋɈɡɋè Ɋɔɒɋɓɡ (ɗɋɘɎ ɊɔɗɘəɕɆ, ɐɖɆɋɈɡɋ ɊɆɘɆ-ɜɋɓɘɖɡ), 

ɘɖɆɓɗɕɔɖɘɓɡɋ ɗɋɘɎ Ɏ ɐɔɖɓɋɈɡɋ ɊɆɘɆ-ɜɋɓɘɖɡ. Ȩ ɕɖɔɘɎɈɓɔɒ ɗɑəɝɆɋ, ɗɑɋɊɗɘɈɎɋɒ ɓɎɍɐɔɉɔ əɖɔɈɓɥ 

ɍɆɉɖəɍɐɎ ɗɋɘɋɏ ɇəɊɋɘ ɓɋɕɖɎɋɒɑɋɒɔ ɈɡɗɔɐɎɏ əɊɋɑɢɓɡɏ CAPEX ɓɆ ɋɊɎɓɎɜə ɋɒɐɔɗɘɎ, ɝɘɔ ɋɟɋ ɇɔɑɋɋ 

əɛəɊɞɆɋɘ ɕɆɖɆɒɋɘɖɡ ɔɐəɕɆɋɒɔɗɘɎ ɎɓɈɋɗɘɎɜɎɏ Ɉ ɒɔɊɋɖɓɎɍɆɜɎɤ ɗɋɘɋɏ ɗɈɥɍɎ Ɉ əɗɑɔɈɎɥɛ ɖɔɗɘɆ 

ɕɔɘɖɋɇɓɔɗɘɎ ɖɡɓɐɆ Ɉ əɕɖɆɈɑɥɋɒɡɛ əɗɑəɉɆɛ. 

ȸɆɐ, ɕɔ ɊɆɓɓɡɒ Cisco, əɌɋ Ɉ 2016 ɉɔɊə 76% ɔɘ ɔɇɟɋɉɔ ɐɔɑɎɝɋɗɘɈɆ ɣɐɍɋɒɕɑɥɖɔɈ ɕɖɎɑɔɌɋɓɎɏ Ɏ 

ɕɔɑɋɍɓɔɏ ɓɆɉɖəɍɐɎ Ɉ ɊɆɘɆ-ɜɋɓɘɖɆɛ Ɉɗɋɛ ɈɎɊɔɈ ɗɔɍɊɆɈɆɑɆɗɢ ɇɎɍɓɋɗ-ɕɖɎɑɔɌɋɓɎɥɒɎ, Ɏ ɑɎɞɢ 24% - 

ɕɖɎɑɔɌɋɓɎɥɒɎ Ɋɑɥ ɒɆɗɗɔɈɔɉɔ ɖɡɓɐɆ (ɗɔɜɎɆɑɢɓɡɋ ɗɋɘɎ, ɕɔɎɗɐ, ɈɎɊɋɔɗɋɖɈɎɗɡ). ȵɔ ɕɖɔɉɓɔɍə Cisco 

Ɉ 2021 ɉɔɊə Ɋɔɑɥ ɇɎɍɓɋɗ-ɐɖɎɘɎɝɓɡɛ ɓɆɉɖəɍɔɐ, ɖɋɆɑɎɍɔɈɆɓɓɡɛ Ɉ çɘɖɆɊɎɜɎɔɓɓɡɛè (ɓɋ 

ɈɎɖɘəɆɑɎɍɔɈɆɓɓɡɛ) ɐɔɖɕɔɖɆɘɎɈɓɡɛ ɊɆɘɆ-ɜɋɓɘɖɆɛ, ɗɔɐɖɆɘɎɘɗɥ Ɋɔ 10% ɗ 35% Ɉ 2016 ɉɔɊə, Ɇ Ɉ 

ɔɇɑɆɝɓɡɛ (ɕəɇɑɎɝɓɡɛ Ɏ ɝɆɗɘɓɡɛ), ɗɔɔɘɈɋɘɗɘɈɋɓɓɔ, ɈɡɖɆɗɘɋɘ ɗ 65% Ɋɔ 90%.  

ȶɎɗ. 25 . ȩɎɇɖɎɊɓɔɋ ɒəɑɢɘɎɔɇɑɆɐɔ: ɘɋɛɓɔɑɔɉɎɎ ɔɇɋɗɕɋɝɋɓɎɥ ɗɋɘɋɈɔɏ ɗɈɥɍɓɔɗɘɎ 

ɊɆɘɆ-ɜɋɓɘɖɔɈ Ɏ ɎɓɗɘɆɓɗɔɈ Ɉ ɓɎɛ 

 

ȮɗɘɔɝɓɎɐ: Jôson & Partners Consulting 

Ȩ ɔɘɑɎɝɎɋ ɔɘ ɕɖɎɑɔɌɋɓɎɏ Ɏ ɗɋɖɈɎɗɔɈ Ɋɑɥ B2C-ɖɡɓɐɆ, ɖɋɆɑɎɍəɋɒɡɛ ɕɖɋɎɒəɟɋɗɘɈɋɓɓɔ ɕɔ 

ɕəɇɑɎɝɓɔɏ ɔɇɑɆɝɓɔɏ ɒɔɊɋɑɎ, ɣɘɔɘ ɖɔɗɘ ɇəɊɋɘ ɔɇɋɗɕɋɝɋɓ ɉɎɇɖɎɊɓɔɏ ɒɔɊɋɑɢɤ, ɘɔ ɋɗɘɢ 
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ɔɇɠɋɊɎɓɋɓɎɋɒ ɐɔɖɕɔɖɆɘɎɈɓɡɛ (ɐɖɆɋɈɡɛ) Ɏ ɉɎɕɋɖ ɊɆɘɆ-ɜɋɓɘɖɔɈ (ɐɔɖɓɋɈɡɛ) Ɉ ɋɊɎɓəɤ ɗɎɗɘɋɒə 

ɕɖɔɉɖɆɒɒɓɔ-ɔɕɖɋɊɋɑɥɋɒɡɛ ȼȴȪ (ȶɎɗ. 25). Ƀɘɔ ɇəɊɋɘ ɔɗɓɔɈɓɡɒ ɊɖɆɏɈɋɖɔɒ əɈɋɑɎɝɋɓɎɥ ɊɔɑɎ 

ɓɆɉɖəɍɔɐ, ɖɆɍɒɋɟɆɋɒɡɛ Ɉ ɊɆɘɆ-ɜɋɓɘɖɆɛ ɗ ɕɔɊɊɋɖɌɐɔɏ ɘɋɛɓɔɑɔɉɎɏ SDN&NFV, ɘɔ ɋɗɘɢ ɘɋɛɓɎɝɋɗɐɎ 

ɉɔɘɔɈɡɛ Ɋɑɥ ɆɈɘɔɒɆɘɎɝɋɗɐɔɏ ɒɎɉɖɆɜɎɎ Ɉ ɗɎɗɘɋɒɋ ɕɖɔɉɖɆɒɒɓɔ ɔɕɖɋɊɋɑɥɋɒɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ Ɉ 

ɗɑəɝɆɋ ɓɆɑɎɝɎɥ ɓɆ ɒɆɉɎɗɘɖɆɑɢɓɡɛ ɗɋɘɥɛ ɕɔɊɊɋɖɌɐɎ ɘɋɛɓɔɑɔɉɎɏ SDN&NFV. 

ȧɆɍɔɈɔɏ ɍɆɊɆɝɋɏ ɉɎɇɖɎɊɓɔɏ ɔɇɑɆɝɓɔɏ ɒɔɊɋɑɎ ɖɆɍɈɋɖɘɡɈɆɓɎɥ ɇɎɍɓɋɗ-ɕɖɎɑɔɌɋɓɎɏ ɥɈɑɥɋɘɗɥ 

ɕɋɖɋɓɔɗ ɕɎɐɔɈ ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɓɆɉɖəɍɐɎ Ɏɍ ɐɔɖɕɔɖɆɘɎɈɓɔɉɔ (ɐɖɆɋɈɔɉɔ) ɊɆɘɆ-ɜɋɓɘɖɆ Ɉ ɕəɇɑɎɝɓɡɏ 

(ɐɔɖɓɋɈɔɏ). Ȫɑɥ ɓɆɉɖəɍɐɎ ɕɖɎɑɔɌɋɓɎɏ, Ɏ Ɉ ɔɗɔɇɋɓɓɔɗɘɎ ɇɎɍɓɋɗ-ɕɖɎɑɔɌɋɓɎɏ, ɛɆɖɆɐɘɋɖɓɡ 

ɈɡɖɆɌɋɓɓɡɋ ɕɎɐɎ Ɉ ɖɆɇɔɝɎɋ ɝɆɗɡ Ɉ ɗɔɔɘɈɋɘɗɘɈəɤɟɋɒ ɝɆɗɔɈɔɒ ɕɔɥɗɋ, ɗ ɕɆɊɋɓɎɋɒ ɋɋ ɕɖɆɐɘɎɝɋɗɐɎ 

Ɋɔ ɓəɑɥ Ɉ ɓɋɖɆɇɔɝɎɋ ɝɆɗɡ. ȵɔɗɐɔɑɢɐə ɐɔɖɕɔɖɆɘɎɈɓɡɋ (ɉɖɆɓɎɝɓɡɋ) ɊɆɘɆ-ɜɋɓɘɖɡ, ɐɆɐ ɕɖɆɈɎɑɔ, 

ɓɆɛɔɊɥɘɗɥ Ɉ ɘɔɒ Ɍɋ ɝɆɗɔɈɔɒ ɕɔɥɗɋ ɝɘɔ Ɏ ɔɚɎɗɡ ɐɔɒɕɆɓɎɎ-ɈɑɆɊɋɑɢɜɆ ɐɔɖɕɔɖɆɘɎɈɓɔɉɔ ɊɆɘɆ-ɜɋɓɘɖɆ 

(ɖɥɊɔɒ ɑɎɇɔ Ɉ ɗɆɒɎɛ ɔɚɎɗɆɛ ɐɔɒɕɆɓɎɏ), ɘɔ Ɋɑɥ ɖɆɍɒɋɟɋɓɎɥ ɕɎɐɔɈ ɓɆɉɖəɍɐɎ Ɉ ɕəɇɑɎɝɓɔɋ ɔɇɑɆɐɔ 

ɈɔɍɓɎɐɆɋɘ ɍɆɊɆɝɆ ɕɔɊɐɑɤɝɋɓɎɥ çɕɔ ɘɖɋɇɔɈɆɓɎɤè ɊɆɘɆ-ɜɋɓɘɖɔɈ ɕəɇɑɎɝɓɡɛ ɕɖɔɈɆɏɊɋɖɔɈ, 

ɓɆɛɔɊɥɟɎɛɗɥ Ɉ ɊɖəɉɎɛ ɝɆɗɔɈɡɛ ɕɔɥɗɆɛ. ȸɆɐɌɋ Ɋɑɥ ɇɎɍɓɋɗ-ɓɆɉɖəɍɐɎ ɛɆɖɆɐɘɋɖɓɡ ɕɎɐɎ Ɉ 

ɔɕɖɋɊɋɑɋɓɓɡɋ ɊɓɎ ɒɋɗɥɜɆ. ȸɆɐ, ɓɆɕɖɎɒɋɖ, ɈɡɝɎɗɑɎɘɋɑɢɓɔ ɋɒɐɆɥ ɍɆɊɆɝɆ ɖɆɗɝɋɘɆ ɍɆɖɆɇɔɘɓɔɏ 

ɕɑɆɘɡ ɈɔɍɓɎɐɆɋɘ ɑɎɞɢ ɓɋɗɐɔɑɢɐɔ Ɋɓɋɏ Ɉ ɒɋɗɥɜ. Ȱɖɔɒɋ ɘɔɉɔ, Ɋɑɥ ɉɎɇɖɎɊɓɡɛ ɔɇɑɆɐɔɈ ɛɆɖɆɐɘɋɖɓɔ 

ɘɖɋɇɔɈɆɓɎɋ ɔ ɈɔɍɒɔɌɓɔɗɘɎ ɇɡɗɘɖɔɏ ɗɒɋɓɡ ɕɖɔɈɆɏɊɋɖɆ ɕəɇɑɎɝɓɔɏ ɝɆɗɘɎ ɔɇɑɆɐɆ. 

ȸɆɐɎɒ ɔɇɖɆɍɔɒ, Ɉ ɔɘɑɎɝɎɋ ɔɘ ɍɆɊɆɝɎ ɒɎɉɖɆɜɎɎ ɓɆɉɖəɍɐɎ ɒɋɌɊə ɐɔɖɓɋɈɡɒɎ ɊɆɘɆ-ɜɋɓɘɖɆɒɎ 

ɕəɇɑɎɝɓɡɛ ɔɇɑɆɝɓɡɛ ɕɖɔɈɆɏɊɋɖɔɈ (ɗɑəɌɋɇɓɡɏ ɘɖɆɚɎɐ ɒɋɌɊə ɊɆɘɆ-ɜɋɓɘɖɆɒɎ), ɖɆɗɕɔɑɔɌɋɓɎɋ 

ɐɔɘɔɖɡɛ ɕɔɗɘɔɥɓɓɔ, Ɇ ɘɖɆɚɎɐ ɒɋɌɊə ɐɔɘɔɖɡɒɎ ɗɘɆɇɎɑɢɓɔ Ɉɡɗɔɐ Ɏ əɕɖɆɈɑɥɋɒ ɕɖɔɈɆɏɊɋɖɔɒ, Ɋɑɥ 

ɍɆɊɆɝɎ ɒɎɉɖɆɜɎɎ ɓɆɉɖəɍɐɎ ɇɎɍɓɋɗ-ɕɖɎɑɔɌɋɓɎɏ Ɉ ɉɎɇɖɎɊɓɡɛ ɔɇɑɆɐɆɛ ɘɖɆɊɎɜɎɔɓɓɡɋ ɗɘɆɘɎɝɓɡɋ 

ɗɋɖɈɎɗɡ ɆɖɋɓɊɡ ɐɆɓɆɑɔɈ Ɏ ɘɋɒ ɇɔɑɋɋ IRU ɥɈɑɥɤɘɗɥ ɣɐɔɓɔɒɎɝɋɗɐɎ ɓɋɔɕɘɎɒɆɑɢɓɡɒɎ, Ɇ ɗɘɆɘɎɝɓɡɏ 

IP VPN MPLS ɓɋ ɕɔɊɛɔɊɎɘ Ɋɑɥ ɒɎɉɖɆɜɎɎ Ɏ ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɥ Ɉ ɔɇɑɆɐɔ ɇɔɑɢɞɎɛ ɈɎɖɘəɆɑɢɓɡɛ 

ɒɆɞɎɓ, Ɉ ɝɆɗɘɓɔɗɘɎ, ɗɔɊɋɖɌɆɟɎɛ ȷȹȧȪ çɘɥɌɋɑɡɛè ɐɔɖɕɔɖɆɘɎɈɓɡɛ ɕɖɎɑɔɌɋɓɎɏ (ERP, CRM, 

ɇɎɑɑɎɓɉ Ɏ ɘ.ɕ.). ȳɆɎɇɔɑɋɋ ɣɐɔɓɔɒɎɝɋɗɐɎ Ɏ ɘɋɛɓɔɑɔɉɎɝɋɗɐɎ ɔɇɔɗɓɔɈɆɓɓɡɒ ɗɋɖɈɎɗɔɒ Ɋɑɥ ɖɋɞɋɓɎɥ 

ɣɘɔɏ ɍɆɊɆɝɎ ɥɈɑɥɋɘɗɥ əɗɑəɉɆ ɗ ɔɕɜɎɋɏ çȫɒɐɔɗɘɢ ɕɔ ɘɖɋɇɔɈɆɓɎɤè, ɖɋɆɑɎɍəɋɒɆɥ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ 

ɘɋɛɓɔɑɔɉɎɏ SDN&NFV. 

ȶɎɗ. 26. ȪɎɓɆɒɎɐɆ ɘɖɆɚɎɐɆ ɉɖəɕɕɡ ɕɖɎɑɔɌɋɓɎɏ (ɈɡɊɋɑɋɓɓɔɏ ɑɔɉɎɝɋɗɐɔɏ ɗɋɘɎ) ɓɆ 
ɕɋɖɎɚɋɖɎɏɓɡɋ əɍɑɡ Ɉ ɘɋɝɋɓɎɋ ɓɋɊɋɑɎ 
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ȵɖɎɒɋɖ ɓɋɊɋɑɢɓɡɛ ɐɔɑɋɇɆɓɎɏ ɘɖɆɚɎɐɆ ɉɖəɕɕɡ ɕɖɎɑɔɌɋɓɎɏ ɗɔ ɗɛɔɌɎɒɎ ɘɖɋɇɔɈɆɓɎɥɒɎ ɐ ɗɋɘɎ ɓɆ 

ɕɋɖɎɚɋɖɎɏɓɡɛ (ɉɖɆɓɎɝɓɡɛ) əɍɑɆɛ ɕɔɐɆɍɆɓ ɓɆ ȶɎɗ. 26. ȩɖɆɚɎɐ ɕɔɗɘɖɔɋɓ ɓɆ ɔɗɓɔɈɋ ɕɖɔɈɋɊɋɓɓɡɛ 
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əɝɋɓɡɒɎ Ɏɍ əɓɎɈɋɖɗɎɘɋɘɔɈ ȮɗɕɆɓɎɎ, ȮɘɆɑɎɎ Ɏ ȩɋɖɒɆɓɎɎ4 ɍɆɒɋɖɔɈ ɖɋɆɑɢɓɔɉɔ ɘɖɆɚɎɐɆ ɓɆ 

ɕɋɖɎɚɋɖɎɏɓɡɛ əɍɑɆɛ ɗɋɘɎ ɐɖəɕɓɔɉɔ ɔɕɋɖɆɘɔɖɆ ɗɈɥɍɎ Ɉ ȫɈɖɔɕɋ, ɗ ɕɔɗɑɋɊəɤɟɋɏ ɋɉɔ 

ɐɑɆɗɗɎɚɎɐɆɜɎɋɏ ï ɖɆɗɐɑɆɊɐɔɏ ɓɆ ɉɖəɕɕɡ ɕɖɎɑɔɌɋɓɎɏ, Ɏ ɒɔɊɋɑɎɖɔɈɆɓɎɋɒ Ɉ ɕɖɋɊɕɔɑɔɌɋɓɎɎ ɝɘɔ 

Ɋɑɥ ɐɆɌɊɔɏ Ɏɍ ɉɖəɕɕɡ ɕɖɎɑɔɌɋɓɎɏ ɗɔ ɗɛɔɌɎɒɎ ɘɖɋɇɔɈɆɓɎɥɒɎ ɐ ɗɋɘɎ ɈɡɊɋɑɥɋɘɗɥ ɔɘɊɋɑɢɓɆɥ 

ɈɎɖɘəɆɑɢɓɆɥ ɗɋɘɢ ɗ ɕɖɎɗɈɆɎɈɆɋɒɡɒɎ ɋɏ ɗɋɘɋɈɡɒɎ ɖɋɗəɖɗɆɒɎ. ȺɆɐɘɎɝɋɗɐɎ, ɣɘɔ ɒɔɊɋɑɎɖɔɈɆɓɎɋ 

ɗɎɘəɆɜɎɎ, ɐɔɉɊɆ ɐɔɓɐɖɋɘɓɔɒə ɕɖɔɈɆɏɊɋɖə ɕɖɎɑɔɌɋɓɎɥ ɈɡɊɋɑɥɤɘɗɥ ɗɋɘɋɈɡɋ ɖɋɗəɖɗɡ Ɋɑɥ 

ɕɋɖɋɊɆɝɎ ɕɔɑɢɍɔɈɆɘɋɑɢɗɐɔɉɔ ɘɖɆɚɎɐɆ ɐ ɊɆɘɆ-ɜɋɓɘɖə, ɉɊɋ Ɏɗɕɔɑɓɥɋɘɗɥ ɕɖɎɑɔɌɋɓɎɋ. 

ȰɆɐ ɈɎɊɓɔ Ɏɍ ȶɎɗ. 26 Ɏɍɒɋɖɋɓɓɡɏ ɕɔɑɢɍɔɈɆɘɋɑɢɗɐɎɏ ɘɖɆɚɎɐ Ɏɒɋɋɘ ɖɋɍɐɎɋ ɕɎɐɎ ɕɔɘɖɋɇɑɋɓɎɥ Ɉ 

ɘɋɝɋɓɎɋ ɗəɘɔɐ, ɕɖɎɝɋɒ ɗ ɇɔɑɢɞɔɏ ɆɒɕɑɎɘəɊɔɏ ɐɔɑɋɇɆɓɎɏ Ɉ ɊɓɋɈɓɔɋ Ɉɖɋɒɥ, Ɏ ɗ ɕɆɊɋɓɎɋɒ 

ɕɖɆɐɘɎɝɋɗɐɎ Ɋɔ ɓəɑɥ Ɉ ɓɔɝɓɔɋ Ɉɖɋɒɥ. 

ȵɖɎɒɋɓɎɘɋɑɢɓɔ ɐ ɘɖɆɚɎɐə ɒɋɌɊə ɊɆɘɆ-ɜɋɓɘɖɆɒɎ, ɐɔɘɔɖɡɏ ɓɋ ɒɔɊɋɑɎɖɔɈɆɑɗɥ Ɉ ɊɆɓɓɔɒ 

ɎɗɗɑɋɊɔɈɆɓɎɎ, ɗɎɘəɆɜɎɥ əɗəɉəɇɑɥɋɘɗɥ ɓɆɑɎɝɎɋɒ ɒəɑɢɘɎɕɑɎɐɆɘɔɖɆ Ɋɑɥ ɘɖɆɚɎɐɆ ɈɓəɘɖɎ 

(ɒɋɌɗɘɔɋɝɓɔɉɔ) Ɏ ɒɋɌɊə ɊɆɘɆ-ɜɋɓɘɖɆɒɎ ɐ ɕɖɎɛɔɊɥɟɋɒə Ɉ ɓɎɛ ɕɔɑɢɍɔɈɆɘɋɑɢɗɐɔɒə ɘɖɆɚɎɐə. 

ȵɖɎɝɎɓɆ Ɉ ɘɔɒ, ɝɘɔ ɕɖɎɑɔɌɋɓɎɥ Ɉ ɊɆɘɆ-ɜɋɓɘɖɆɛ Ɏɗɕɔɑɓɥɤɘɗɥ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɓɋ ɘɔɑɢɐɔ 

ɘɋɐəɟɋɉɔ ɕɔɘɔɐɆ ɊɆɓɓɡɛ ɔɘ ɕɔɑɢɍɔɈɆɘɋɑɢɗɐɎɛ əɗɘɖɔɏɗɘɈ, ɓɔ Ɏ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɊɆɓɓɡɛ ɛɖɆɓɎɒɡɛ 

Ɉ ɗɋɖɈɋɖɓɔɏ ɝɆɗɘɎ ɕɖɎɑɔɌɋɓɎɏ (ɓɆɍɡɈɆɋɒɡɛ, ɔɇɡɝɓɔ, ɗɔɗɘɔɥɓɎɋɒ ɕɖɎɑɔɌɋɓɎɥ). Ȩ ɒɎɓɎɒɆɑɢɓɔɏ 

ɗɘɋɕɋɓɎ ɣɘɔ ɛɆɖɆɐɘɋɖɓɔ Ɋɑɥ ɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɛ ɕɖɎɑɔɌɋɓɎɏ, Ɇ Ɉ ɒɆɐɗɎɒɆɑɢɓɔɏ - Ɋɑɥ 

ɘɖɆɓɍɆɐɜɎɔɓɓɡɛ Ɏ ɆɓɆɑɎɘɎɝɋɗɐɎɛ ɕɖɎɑɔɌɋɓɎɏ, Ɉ ɔɗɔɇɋɓɓɔɗɘɎ Ɋɑɥ IIoT  ɕɖɎɑɔɌɋɓɎɏ Ɏ ɕɑɆɘɚɔɖɒ, 

ɎɒɋɤɟɎɛ ɜɎɚɖɔɈɡɋ ɊɈɔɏɓɎɐɎ. Ȫɑɥ ɘɆɐɎɛ ɕɖɎɑɔɌɋɓɎɏ ɕɖɎɛɔɊɥɟɎɏ ɘɖɆɚɎɐ ɥɈɑɥɋɘɗɥ 

çɘɖɎɉɉɋɖɔɒè, ɍɆɕəɗɐɆɤɟɎɒ ɕɖɔɜɋɗɗ ɎɒɎɘɆɜɎɔɓɓɔɉɔ ɒɔɊɋɑɎɖɔɈɆɓɎɥ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɇɔɑɢɞɎɛ 

ɒɆɗɗɎɈɔɈ ɎɗɘɔɖɎɝɋɗɐɎɛ ɊɆɓɓɡɛ. ȵɖɎ ɣɘɔɒ Ɏ ɛɖɆɓɋɓɎɋ ɊɆɓɓɡɛ, Ɏ ɈɡɝɎɗɑɋɓɎɥ ɓɆɊ ɓɎɒɎ ɥɈɑɥɤɘɗɥ 

ɖɆɗɕɖɋɊɋɑɋɓɓɡɒɎ, ɝɘɔ ɓɋɔɇɛɔɊɎɒɔ ɐɆɐ Ɋɑɥ ɉɔɖɎɍɔɓɘɆɑɢɓɔɉɔ ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɥ ɕɖɎɑɔɌɋɓɎɏ, ɘɆɐ 

Ɏ Ɋɑɥ ɔɇɋɗɕɋɝɋɓɎɥ Ɉɡɗɔɐɔɉɔ əɖɔɈɓɥ ɗɖɋɊɓɋɏ ɍɆɉɖəɍɐɎ ɊɔɖɔɉɔɗɘɔɥɟɎɛ ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ 

ɒɔɟɓɔɗɘɋɏ Ɏ ɊɎɗɐɔɈɔɉɔ ɕɖɔɗɘɖɆɓɗɘɈɆ. 

ȸɆɐɔɏ çɗɑəɌɋɇɓɡɏè ɘɖɆɚɎɐ ɖɆɗɕɖɋɊɋɑɋɓɓɔɏ ɗɋɖɈɋɖɓɔɏ ɝɆɗɘɎ ɐɔɖɕɔɖɆɘɎɈɓɡɛ ɕɖɎɑɔɌɋɓɎɏ 

ɚɔɖɒɎɖəɋɘ ɒəɑɢɘɎɕɑɎɐɆɘɔɖ ɐ ɕɖɎɛɔɊɥɟɋɒə ɔɘ əɗɘɖɔɏɗɘɈ ɘɖɆɚɎɐə. ȵɔ ɊɆɓɓɡɒ Cisco, Ɋɑɥ ɓɆɎɇɔɑɋɋ 

ɖɆɗɕɖɔɗɘɖɆɓɋɓɓɡɛ Ɉ ɒɎɖɋ ɕɖɎɑɔɌɋɓɎɏ ɒəɑɢɘɎɕɑɎɐɆɘɔɖ ɗɔɗɘɆɈɑɥɋɘ ~5 Ɋɑɥ ɘɖɆɚɎɐɆ ɒɋɌɊə ɗɘɔɋɐ 

ɈɓəɘɖɎ ɊɆɘɆ-ɜɋɓɘɖɆ (ɘɖɆɚɎɐ ɒɋɌɊə ɗɘɔɋɐ ɕɖɎɒɋɖɓɔ Ɉ 5 ɖɆɍ ɇɔɑɢɞɋ ɝɋɒ ɕɖɎɛɔɊɥɟɎɏ ɔɘ əɗɘɖɔɏɗɘɈ 

Ɉ ɊɆɘɆ-ɜɋɓɘɖɡ ɘɖɆɚɎɐ) Ɏ ~1 Ɋɑɥ ɘɖɆɚɎɐɆ ɒɋɌɊə ɊɆɘɆ-ɜɋɓɘɖɆɒɎ (ɕɖɎɛɔɊɥɟɎɏ ɔɘ əɗɘɖɔɏɗɘɈ Ɉ ɊɆɘɆ-

ɜɋɓɘɖɡ ɘɖɆɚɎɐ ɕɖɎɒɋɖɓɔ ɖɆɈɋɓ ɕɔ ɔɇɠɋɒə ɘɖɆɚɎɐə ɒɋɌɊə ɊɆɘɆ-ɜɋɓɘɖɆɒɎ).  

ȵɖɔɈɋɊɋɓɓɡɏ Jôson&Partners Consulting ɆɓɆɑɎɍ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɊɆɓɓɡɛ ɆɉɋɓɘɗɘɈɆ TeleGeography 

ɕɔ ɍɆɊɋɏɗɘɈəɋɒɔɏ Ɋɑɥ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ ɒɋɌɊə ɊɆɘɆ-ɜɋɓɘɖɆɒɎ ɒɆɉɎɗɘɖɆɑɢɓɔɏ ɋɒɐɔɗɘɎ 

ɕɔɐɆɍɡɈɆɋɘ, ɝɘɔ Ɋɑɥ ɗɎɗɘɋɒ ɕɖɔɉɖɆɒɒɓɔ-ɐɔɓɚɎɉəɖɎɖəɋɒɡɛ ɉɎɕɋɖ ɊɆɘɆ-ɜɋɓɘɖɔɈ ɗɔɔɘɓɔɞɋɓɎɋ 

ɕɖɎɛɔɊɥɟɋɉɔ Ɉ ɓɎɛ ɔɘ əɗɘɖɔɏɗɘɈ ɘɖɆɚɎɐɆ Ɏ ɘɖɆɚɎɐɆ ɒɋɌɊə ɊɆɘɆ-ɜɋɓɘɖɆɒɎ ɗɔɗɘɆɈɑɥɋɘ 1 ɐ 4 

(ɒəɑɢɘɎɕɑɎɐɆɘɔɖ ɖɆɈɋɓ ~4). ȶɔɗɘ ɊɔɑɎ ɗɎɗɘɋɒ ɕɖɔɉɖɆɒɒɓɔ-ɐɔɓɚɎɉəɖɎɖəɋɒɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ Ɉ 

ɗɘɖəɐɘəɖɋ ɖɆɗɕɖɋɊɋɑɋɓɎɥ ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɓɆɉɖəɍɐɎ ɒɋɌɊə ɊɆɘɆ-ɜɋɓɘɖɆɒɎ Ɉɗɋɛ ɈɎɊɔɈ Ɏ ɖɔɗɘ ɊɔɑɎ 

ɘɖɆɚɎɐɆ IIoT -ɕɑɆɘɚɔɖɒ Ɏ ɕɖɎɑɔɌɋɓɎɏ ɕɖɎɈɋɊɋɘ ɐ əɈɋɑɎɝɋɓɎɤ ɗɖɋɊɓɋɉɔ ɕɔ Ɉɗɋɒ ɈɎɊɆɒ ɊɆɘɆ-

ɜɋɓɘɖɔɈ ɐɔɣɚɚɎɜɎɋɓɘɆ ɒɋɌɊə ɘɖɆɚɎɐɔɒ çəɗɘɖɔɏɗɘɈɔ ï ɊɆɘɆ-ɜɋɓɘɖè Ɏ çɊɆɘɆ-ɜɋɓɘɖ ï ɊɆɘɆ-ɜɋɓɘɖè 

ɗ ɋɊɎɓɎɜɡ Ɋɔ ɝɋɘɡɖɋɛ Ɏ ɇɔɑɋɋ. 

ȨɈɎɊə ɘɔɉɔ ɝɘɔ ɉɖɆɓɎɝɓɡɋ ɊɆɘɆ-ɜɋɓɘɖɡ ɐɆɖɊɎɓɆɑɢɓɔ ɒɋɓɢɞɋ ɕɔ ɖɆɍɒɋɖə ɝɋɒ ɉɎɕɋɖ ɊɆɘɆ-ɜɋɓɘɖɡ, 

ɘɔ Ɋɑɥ ɕɔɊɊɋɖɌɆɓɎɥ ɗɔɕɔɗɘɆɈɎɒɔɉɔ əɖɔɈɓɥ ɗɖɋɊɓɋɏ ɍɆɉɖəɍɐɎ ɖɋɗəɖɗɔɈ ɉɖɆɓɎɝɓɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ, 

ɝɘɔ ɓɋɔɇɛɔɊɎɒɔ ɕɔ ɣɐɔɓɔɒɎɝɋɗɐɎɒ ɗɔɔɇɖɆɌɋɓɎɥɒ, ɕɔɘɖɋɇəɋɘɗɥ ɇɔɑɋɋ ɎɓɘɋɓɗɎɈɓɆɥ ɝɋɒ Ɋɑɥ ɉɎɕɋɖ 

                                            
4 https:// ieeexplore.ieee.org/document/8737701  

https://ieeexplore.ieee.org/document/8737701
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ɊɆɘɆ-ɜɋɓɘɖɔɈ ɒɎɉɖɆɜɎɥ ɓɆɉɖəɍɐɎ Ɏ ɊɆɓɓɡɛ ɒɋɌɊə əɍɑɆɒɎ ɗ ɐɖɆɋɈɡɒɎ ɊɆɘɆ-ɜɋɓɘɖɆɒɎ (multi-

tenancy edge computing, MEC). ȸɆɐɎɒ ɔɇɖɆɍɔɒ ɒɔɌɓɔ ɔɌɎɊɆɘɢ, ɝɘɔ əɊɋɑɢɓɔ ɘɖɆɚɎɐ ɒɋɌɊə MEC-

ɛɔɗɘɆɒɎ Ɏ ɔɘ MEC-ɛɔɗɘɔɈ Ɉɔ ɈɓɋɞɓɎɋ ɗɋɘɎ (Ɉ ɉɎɕɋɖ ɊɆɘɆ-ɜɋɓɘɖɡ) ɕɖɋɈɡɗɎɘ ɒəɑɢɘɎɕɑɎɐɆɘɔɖ 

ɒɋɌɗɘɔɋɝɓɔɉɔ ɘɖɆɚɎɐɆ ɉɎɕɋɖ ɊɆɘɆ-ɜɋɓɘɖɔɈ Ɏ ɗɔɗɘɆɈɎɘ ɕɔɖɥɊɐɆ 10 ï ɗɒ. ȶɎɗ. 27. ȸɆɐɌɋ ɗɈɔɤ ɖɔɑɢ 

ɗɡɉɖɆɋɘ Ɏ ɘɔɘ ɚɆɐɘ, ɝɘɔ ɉɖɆɓɎɝɓɡɋ ɈɡɝɎɗɑɋɓɎɥ ɔɖɎɋɓɘɎɖɔɈɆɓɡ Ɉ ɔɗɓɔɈɓɔɒ ɓɆ IIoT -ɕɖɎɑɔɌɋɓɎɥ, 

ɔɇɑɆɊɆɤɟɎɋ ɓɆɎɇɔɑɢɞɎɒɎ ɕɔɘɖɋɇɓɔɗɘɥɒɎ Ɉ ɎɓɘɋɓɗɎɈɓɡɛ ɈɡɝɎɗɑɋɓɎɥɛ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ 

ɇɔɑɢɞɔɉɔ ɔɇɠɋɒɆ ɊɆɓɓɡɛ. 

ȶɎɗ. 27. ȷɘɖəɐɘəɖɆ ɘɖɆɚɎɐɆ Ɉ ɉɎɇɖɎɊɓɔɏ ɗɎɗɘɋɒɋ ɊɆɘɆ-ɜɋɓɘɖɔɈ, ɈɐɑɤɝɆɤɟɋɏ 
ɐɖɆɋɈɡɋ Ɏ ɐɔɖɓɋɈɡɋ ɊɆɘɆ-ɜɋɓɘɖɡ 

 

ȮɗɘɔɝɓɎɐ: Jôson&Partners Consulting 

ȸɆɐɎɒ ɔɇɖɆɍɔɒ, Ɋɑɥ ɉɎɇɖɎɊɓɔɏ ɔɇɑɆɝɓɔɏ ɗɎɗɘɋɒɡ, ɗɔɗɘɔɥɟɋɏ Ɏɍ ɐɖɆɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ 

ɓɋɇɔɑɢɞɔɏ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɎ (ɐɔɖɕɔɖɆɘɎɈɓɡɛ Ɏ ɔɕɋɖɆɘɔɖɗɐɎɛ) Ɏ ɐɔɖɓɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ 

ɉɎɕɋɖ-ɖɆɍɒɋɖɆ, ɕɎɐɎ ɘɖɆɚɎɐɆ ɒɋɌɊə ɐɖɆɋɈɡɒɎ Ɏ ɐɔɖɓɋɈɡɒɎ ɊɆɘɆ-ɜɋɓɘɖɆɒɎ ɒɔɉəɘ ɇɡɘɢ ɓɆ 

ɕɔɖɥɊɔɐ Ɉɡɞɋ ɝɋɒ Ɋɑɥ ɕɔɑɢɍɔɈɆɘɋɑɢɗɐɔɉɔ ɘɖɆɚɎɐɆ, ɕɖɎɛɔɊɥɟɋɉɔ Ɉ ɐɖɆɋɈɡɋ ɊɆɘɆ-ɜɋɓɘɡ ɘɆɐɔɏ 

ɉɎɇɖɎɊɓɔɏ ɗɎɗɘɋɒɡ. 

ȪɆɌɋ ɇɋɍ əɝɋɘɆ ɚɆɐɘɔɖɆ ɒəɑɢɘɎɕɑɎɜɎɖɔɈɆɓɎɥ ɕɔɑɢɍɔɈɆɘɋɑɢɗɐɔɉɔ ɘɖɆɚɎɐɆ ɖɋɍəɑɢɘɆɘɡ 

ɕɖɔɈɋɊɋɓɓɔɉɔ ɋɈɖɔɕɋɏɗɐɎɒɎ əɝɋɓɡɒɎ ɒɔɊɋɑɎɖɔɈɆɓɎɥ ɕɔɐɆɍɡɈɆɤɘ, ɝɘɔ ɔɘɗəɘɗɘɈɎɋ ə ɕɖɔɈɆɏɊɋɖɆ 

əɗɑəɉ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ ɗɘɋɐɆ ɕɖɔɉɖɆɒɒɓɡɛ ɕɖɎɑɔɌɋɓɎɏ, ɖɋɆɑɎɍəɤɟɋɉɔ ɚəɓɐɜɎɎ ɊɎɓɆɒɎɝɋɗɐɔɉɔ 

ɈɡɊɋɑɋɓɎɥ Ɏ ɕɋɖɋɖɆɗɕɖɋɊɋɑɋɓɎɥ ɖɋɗəɖɗɔɈ ɘɆɐɎɒ ɗɎɗɘɋɒɆɒ, əɌɋ ɕɖɎ ɓɋɇɔɑɢɞɔɒ ɐɔɑɎɝɋɗɘɈɋ 

ɈɡɊɋɑɋɓɓɡɛ ɑɔɉɎɝɋɗɐɎɛ ɗɋɘɋɏ (çɗɋɘɋɈɡɛ ɗɑɔɋɈè) ï 16, ɕɖɎɈɔɊɎɘ ɐ ɓɋɔɇɛɔɊɎɒɔɗɘɎ ɖɋɍɋɖɈɎɖɔɈɆɘɢ 

Ɋɔ 10 ɖɆɍ ɇɔɑɢɞɋ ɖɋɗəɖɗɔɈ ɔɘɓɔɗɎɘɋɑɢɓɔ ɗɎɘəɆɜɎɎ ɐɔɉɊɆ ɈɗɋɒɎ ɕɖɎɑɔɌɋɓɎɥɒɎ Ɏɗɕɔɑɢɍəɋɘɗɥ 

ɔɇɟɎɏ ɕəɑ ɗɋɘɋɈɡɛ ɖɋɗəɖɗɔɈ ï ɗɒ. ȶɎɗ. 28. ȵɔɊ ɓɔɒɋɖɆɒɎ i ɓɆ ɖɎɗəɓɐɋ ɓɎɌɋ ɕɔɓɎɒɆɤɘɗɥ əɖɔɈɓɎ 

əɍɑɔɈ ɗɋɘɎ, ɓɆɎɇɔɑɢɞɋɒə ɍɓɆɝɋɓɎɤ i ɗɔɔɘɈɋɘɗɘɈəɋɘ əɖɔɈɋɓɢ ɥɊɖɆ ɗɋɘɎ Ɏ ɐɔɖɓɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ, 

ɉɊɋ ɖɆɍɒɋɟɆɤɘɗɥ ɕɖɎɑɔɌɋɓɎɥ. ȹɖɔɈɓɤ MEC (ɐɖɆɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ ɔɕɋɖɆɘɔɖɆ ɗɋɘɎ ɊɔɗɘəɕɆ) 

ɗɔɔɘɈɋɘɗɘɈəɋɘ əɖɔɈɓɎ 7-9, əɖɔɈɓɤ ɐɔɖɕɔɖɆɘɎɈɓɔɉɔ ɊɆɘɆ-ɜɋɓɘɖɆ Ɏ ɐɔɖɕɔɖɆɘɎɈɓɡɛ ɕɔɑɢɍɔɈɆɘɋɑɋɏ 

ï ɕɋɖɈɡɏ əɖɔɈɋɓɢ. 
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ȶɎɗ. 28. ȪɋɉɖɆɊɆɜɎɥ ɣɚɚɋɐɘɎɈɓɔɗɘɎ ɒəɑɢɘɎɕɑɋɐɗɎɖɔɈɆɓɎɥ Ɋɑɥ ɗɘɆɘɎɝɓɔɉɔ 
ɈɡɊɋɑɋɓɎɥ ɖɋɗəɖɗɔɈ ɗɋɘɋɈɡɒ ɗɑɔɥɒ (ɐɔɑɎɝɋɗɘɈɔ ɗɑɔɋɈ = 16) ɔɘɓɔɗɎɘɋɑɢɓɔ ɗɋɘɎ ɗ 

ɔɘɗəɘɗɘɈɎɋɒ ɗɑɔɋɈ, ɖɆɗɕɖɋɊɋɑɋɓɎɋ ɕɔ əɖɔɈɓɥɒ ɗɋɘɎ 

 

ȮɗɘɔɝɓɎɐ: ɎɗɗɑɋɊɔɈɆɓɎɋ çResource Sharing Efficiency in Network Slicingè, 2019 

ȶɎɗ. 29. ȹɑəɝɞɋɓɎɋ ɣɚɚɋɐɘɎɈɓɔɗɘɎ ɒəɑɢɘɎɕɑɋɐɗɎɖɔɈɆɓɎɥ ɕɖɎ ɕɋɖɋɛɔɊɋ ɐ 
ɊɎɓɆɒɎɝɋɗɐɔɒə ɈɡɊɋɑɋɓɎɤ ɖɋɗəɖɗɔɈ ɗɋɘɋɈɡɒ ɗɑɔɥɒ (ɐɔɑɎɝɋɗɘɈɔ ɗɑɔɋɈ = 16) 
ɔɘɓɔɗɎɘɋɑɢɓɔ ɗɋɘɎ ɗ ɔɘɗəɘɗɘɈɎɋɒ ɗɑɔɋɈ, ɖɆɗɕɖɋɊɋɑɋɓɎɋ ɕɔ əɖɔɈɓɥɒ ɗɋɘɎ 

 

ȮɗɘɔɝɓɎɐ: ɎɗɗɑɋɊɔɈɆɓɎɋ çResource Sharing Efficiency in Network Slicingè, 2019 

ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɕɖɎ ɗɘɆɘɎɝɓɔɒ ɈɡɊɋɑɋɓɎɎ ɖɋɗəɖɗɔɈ ɗɑɔɤ, ɘɔ ɋɗɘɢ ɕɖɎ ɔɘɗəɘɗɘɈɎɎ 

ɆɈɘɔɒɆɘɎɝɋɗɐɔɉɔ ɔɕɘɎɒɎɍɆɜɎɔɓɓɔɉɔ əɕɖɆɈɑɋɓɎɥ ɖɋɗəɖɗɆɒɎ ɗɋɘɎ, ɊɋɉɖɆɊɆɜɎɥ ɣɚɚɋɐɘɎɈɓɔɗɘɎ 

ɐɆɘɆɗɘɖɔɚɎɝɓɆ. ȳɋɔɇɛɔɊɎɒɔ ɊɎɓɆɒɎɝɋɗɐɔɋ ɈɡɊɋɑɋɓɎɋ ɖɋɗəɖɗɔɈ, ɐɔɘɔɖɔɋ ɔɘɗəɘɗɘɈəɋɘ Ɉ 

ɗəɟɋɗɘɈəɤɟɎɛ NMS/OSS/BSS-ɗɎɗɘɋɒɆɛ. ȪɆɓɓɡɏ ɈɡɈɔɊ ɕɔɊɘɈɋɖɌɊɆɋɘɗɥ ɖɋɍəɑɢɘɆɘɆɒɎ 

ɒɔɊɋɑɎɖɔɈɆɓɎɥ: ɓɆ ȶɎɗ. 29 ɓɎɌɋ ɕɔɐɆɍɆɓɔ ɖɆɊɎɐɆɑɢɓɔɋ əɑəɝɞɋɓɎɋ ɣɚɚɋɐɘɎɈɓɔɗɘɎ 

ɒəɑɢɘɎɕɑɋɐɗɎɖɔɈɆɓɎɥ ɖɋɗəɖɗɔɈ, ɔɗɔɇɋɓɓɔ ɓɆ ɕɋɖɎɚɋɖɎɏɓɡɛ əɍɑɆɛ, ɕɖɎ ɕɋɖɋɛɔɊɋ ɐ 

ɊɎɓɆɒɎɝɋɗɐɔɒə ɈɡɊɋɑɋɓɎɤ ɖɋɗəɖɗɔɈ. 
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ȳɆɑɎɝɎɋ ɖɋɍɐɎɛ ɕɎɐɔɈ Ɉ ɉɎɇɖɎɊɓɔɏ ɗɎɗɘɋɒɋ ɊɆɘɆ-ɜɋɓɘɖɔɈ ɉɔɈɔɖɎɘ ɔ ɓɋɔɇɛɔɊɎɒɔɗɘɎ Ɋɑɥ 

ɔɕɋɖɆɘɔɖɆ ɐɔɒɇɎɓɎɖɔɈɆɘɢ ɓɆɕɔɑɓɋɓɎɋ ɗɋɘɎ Ɏɛ ɗɈɥɍɡɈɆɤɟɋɏ ɐɆɐ ɘɖɆɚɎɐɔɒ ɉɎɇɖɎɊɓɡɛ ɔɇɑɆɐɔɈ, 

ɘɆɐ Ɏ ɗɑəɌɋɇɓɡɒ ɘɖɆɚɎɐɔɒ ɒɋɌɊə ɐɔɖɓɋɈɡɒɎ ɊɆɘɆ-ɜɋɓɘɖɆɒɎ. ȷəɟɋɗɘɈɋɓɓɔ ɇɔɑɢɞɎɏ ɕɔ ɔɇɠɋɒə, 

ɓɔ ɕɖɎ ɣɘɔɒ ɇɔɑɋɋ ɗɘɆɇɎɑɢɓɡɏ Ɏ ɕɔɑɓɔɗɘɢɤ əɕɖɆɈɑɥɋɒɡɏ ɕɖɔɈɆɏɊɋɖɆɒɎ ɔɇɑɆɝɓɡɛ ɗɋɖɈɎɗɔɈ 

ɗɑəɌɋɇɓɡɏ ɘɖɆɚɎɐ ɕɔɍɈɔɑɎɘ ɔɘɝɆɗɘɎ ɗɇɆɑɆɓɗɎɖɔɈɆɘɢ ɖɋɍɐɎɋ ɕɎɐɎ ɓɆɉɖəɍɐɎ ɓɆ ɐɆɓɆɑɡ, 

ɗɔɍɊɆɈɆɋɒɡɋ ɉɎɇɖɎɊɓɡɒɎ ɗɎɗɘɋɒɆɒɎ ɊɆɘɆ-ɜɋɓɘɖɔɈ, ɗɔɋɊɎɓɥɤɟɎɒɎ ɐɖɆɋɈɡɋ ɊɆɘɆ-ɜɋɓɘɖɡ ɗ 

ɐɔɖɓɋɈɡɒɎ. Ƀɘɔ ɉɔɈɔɖɎɘ ɔ ɓɋɔɇɛɔɊɎɒɔɗɘɎ ɖɋɆɑɎɍɆɜɎɎ ɉɎɇɐɔɉɔ ɊɎɓɆɒɎɝɋɗɐɔɉɔ ɜɋɓɔɔɇɖɆɍɔɈɆɓɎɥ 

Ɏ ɖɆɍɓɔɔɇɖɆɍɓɔɉɔ ɕɖɔɊəɐɘɔɈɔɉɔ ɕɔɖɘɚɋɑɥ. 

Ȫɖəɉɔɏ ɓɋɖɋɞɋɓɓɔɏ Ɉ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ɕɖɔɇɑɋɒɔɏ ɥɈɑɥɋɘɗɥ əɕɖɆɈɑɋɓɎɋ ɕɔ ɖɆɗɞɎɖɋɓɓɔɏ 

ɓɔɒɋɓɐɑɆɘəɖɋ ɒɋɘɖɎɐ ɗɐɈɔɍɓɔɉɔ ɗɋɘɋɈɔɉɔ ɗɑɔɥ, ɗɔɔɘɈɋɘɗɘɈəɤɟɎɛ ɓɔɒɋɓɐɑɆɘəɖɋ ɒɋɘɖɎɐ, 

ɍɆɐɆɍɡɈɆɋɒɡɛ ɐɔɓɋɝɓɡɒ ɕɔɘɖɋɇɎɘɋɑɋɒ ɗɑɔɥ (ɖɆɗɕɖɋɊɋɑɋɓɓɡɒ ɕɖɎɑɔɌɋɓɎɋɒ). ȶɆɗɞɎɖɋɓɎɋ 

ɓɔɒɋɓɐɑɆɘəɖɡ ɒɋɘɖɎɐ ɕɖɎɈɔɊɎɘ ɐ əɗɑɔɌɓɋɓɎɤ ɗɎɗɘɋɒɡ ɔɕɘɎɒɎɍɆɜɎɔɓɓɔɉɔ əɕɖɆɈɑɋɓɎɥ 

ɈɡɊɋɑɋɓɎɋɒ ɖɋɗəɖɗɔɈ ɗɑɔɤ, ɝɘɔ ɚɔɖɒɎɖəɋɘ ɕɔɘɖɋɇɓɔɗɘɢ Ɉ əɍɐɔɏ ɗɕɋɜɎɆɑɎɍɆɜɎɎ ɕɖɔɈɆɏɊɋɖɔɈ 

ɗɋɘɋɈɡɛ ɗɑɔɋɈ ɖɆɍɑɎɝɓɔɉɔ ɓɆɍɓɆɝɋɓɎɥ Ɏ ɗɔɍɊɆɋɘ ɕɖɋɊɕɔɗɡɑɐɎ Ɋɑɥ ɓɔɈɔɉɔ ɈɎɘɐɆ ɖɆɍɈɎɘɎɥ ɒɔɊɋɑɎ 

ɈɎɖɘəɆɑɢɓɡɛ ɔɕɋɖɆɘɔɖɔɈ. 

ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ ɗɋɘɋɈɡɛ ɗɋɖɈɎɗɔɈ çɕɔ ɘɖɋɇɔɈɆɓɎɤè ɗ ɐɆɗɘɔɒɎɍɎɖəɋɒɡɒ 

ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ SLA ɕɖɎ əɗɑɔɈɎɎ ɕɔɊɊɋɖɌɆɓɎɥ Ɉɡɗɔɐɔɉɔ əɖɔɈɓɥ ɍɆɉɖəɍɐɎ ɗɋɘɋɈɡɛ ɖɋɗəɖɗɔɈ 

ɘɖɋɇəɋɘ ɗɑɋɊəɤɟɎɛ ɎɍɒɋɓɋɓɎɏ Ɉ NMS/OSS/BSS ɗɘɋɐɋ ɔɕɋɖɆɘɔɖɔɈ: 

¶ ȨɈɋɊɋɓɎɋ ɕɔɓɥɘɎɥ ɗɑɔɥ Ɏ ɗɐɈɔɍɓɔɉɔ ɗɑɔɥ, ɖɆɍɖɆɇɔɘɐɆ ɕɖɎɓɜɎɕɔɈ Ɏ ɆɑɉɔɖɎɘɒɔɈ ɐɖɔɗɗ-

Ɋɔɒɋɓɓɔɏ ɔɕɘɎɒɎɍɆɜɎɎ, ɈɐɑɤɝɆɥ Ɋɔɒɋɓɡ ɗɘɔɖɔɓɓɎɛ ɕɖɔɈɆɏɊɋɖɔɈ (ɕɆɖɘɓɋɖɔɈ); 

¶ Ȫɑɥ ɐɆɌɊɔɉɔ Ɏɍ ɊɔɒɋɓɔɈ, ɓɋɔɇɛɔɊɎɒɡɛ Ɋɑɥ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɗɋɖɈɎɗɔɈ ɗ ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ 

SLA - ɖɆɍɖɆɇɔɘɐɆ ɕɖɎɓɜɎɕɔɈ Ɏ ɆɑɉɔɖɎɘɒɔɈ ɒɔɓɎɘɔɖɎɓɉɆ Ɏ ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɥ ɗɔɗɘɔɥɓɎɥ 

ɖɋɗəɖɗɔɈ, ɖɆɗɝɋɘɆ ɘɋɐəɟɋɏ Ɏ ɕɖɔɉɓɔɍɓɔɏ əɊɋɑɢɓɔɏ ɗɘɔɎɒɔɗɘɎ ɖɋɗəɖɗɆ ɕɖɎ ɍɆɊɆɓɓɔɒ QoS; 

¶ ȶɋɆɑɎɍɆɜɎɥ ɖɆɍɖɆɇɔɘɆɓɓɡɛ ɕɖɎɓɜɎɕɔɈ Ɉ ɈɎɊɋ ɆɈɘɔɒɆɘɎɝɋɗɐɎɛ ɕɖɔɜɋɗɗɔɈ ɗ 

ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɚəɓɐɜɎɔɓɆɑɆ MANO-ɕɑɆɘɚɔɖɒ, SDN-ɐɔɓɘɖɔɑɑɋɖɔɈ, ɕɑɆɓɎɖɔɈɟɎɐɔɈ 

ɖɆɊɎɔɖɋɗəɖɗɔɈ ɗɋɘɋɏ ɊɔɗɘəɕɆ, Ɏ ɊɖəɉɎɛ ɎɓɗɘɖəɒɋɓɘɔɈ. 

ȸɆɐɎɋ NMS/OSS/BSS-ɕɖɔɜɋɗɗɡ əɌɋ ɖɋɆɑɎɍəɤɘɗɥ ɔɕɋɖɆɘɔɖɆɒɎ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ, ɓɆɜɋɑɋɓɓɡɒɎ ɓɆ 

ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ SECaaS, SD-WANaaS Ɏ ɊɖəɉɎɛ ɈɎɊɔɈ NaaS. ȳɎɌɋ ɕɖɎɈɋɊɋɓɡ ɓɋɗɐɔɑɢɐɔ ɕɖɎɒɋɖɔɈ 

ɔɕɎɗɆɓɎɥ Ɏɗɕɔɑɢɍəɋɒɡɛ ɎɒɎ ɆɖɛɎɘɋɐɘəɖɡ Ɏ ɕɖɎɓɜɎɕɔɈ əɕɖɆɈɑɋɓɎɥ ȮȰȸ-ɎɓɚɖɆɗɘɖəɐɘəɖɔɏ: 

¶ Mimecast: ɓɆɞɆ ɉɑɔɇɆɑɢɓɆɥ ɗɋɘɢ ɈɐɑɤɝɆɋɘ Ɉ ɗɋɇɥ 12 ɊɆɘɆ-ɜɋɓɘɖɔɈ Ɉ 6 ɑɔɐɆɜɎɥɛ, ɘɔ ɋɗɘɢ 

Ɋɑɥ ɐɆɌɊɔɉɔ Ɏɍ ɖɋɉɎɔɓɔɈ ɕɖɎɗəɘɗɘɈɎɥ Ɏɗɕɔɑɢɍəɤɘɗɥ ɊɈɆ ɎɊɋɓɘɎɝɓɡɛ ɊɆɘɆ-ɜɋɓɘɖɆ 

ɖɆɇɔɘɆɤɟɎɛ Ɉ ɖɋɌɎɒɋ active-active ɗ ɊɎɓɆɒɎɝɋɗɐɔɏ ɇɆɑɆɓɗɎɖɔɈɐɔɏ ɓɆɉɖəɍɐɎ ɒɋɌɊə ɓɎɒɎ, 

ɕɖɎ ɈɡɛɔɊɋ Ɏɍ ɗɘɖɔɥ ɑɤɇɔɉɔ Ɏɍ ɓɎɛ ɓɆɉɖəɍɐɆ ɒɔɌɋɘ ɇɡɘɢ ɆɈɘɔɒɆɘɎɝɋɗɐɎ ɕɋɖɋɖɆɗɕɖɋɊɋɑɋɓɆ 

Ɉ ɊɆɘɆ-ɜɋɓɘɖɡ ɗɔɗɋɊɓɎɛ ɖɋɉɎɔɓɔɈ. Ƀɘɔ ɔɇɋɗɕɋɝɎɈɆɋɘ Ɉɡɗɔɐəɤ əɘɎɑɎɍɆɜɎɤ ɆɖɋɓɊəɋɒɡɛ 

ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ Ɏ ɗɋɘɋɈɡɛ ɖɋɗəɖɗɔɈ, Ɏ ɕɖɎ ɣɘɔɒ ï ɈɡɗɔɐɎɏ əɖɔɈɋɓɢ ɊɔɗɘəɕɓɔɗɘɎ 

ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɛ ɓɆɒɎ ɈɡɗɔɐɔɓɆɉɖəɌɋɓɓɡɛ ɗɋɖɈɎɗɔɈ.  

¶ Cloudflare: ɒɡ ɖɆɍɖɆɇɔɘɆɑɎ ɋɊɎɓɡɏ ɗɘɋɐ ɕɖɔɉɖɆɒɒɓɡɛ ɖɋɞɋɓɎɏ Ɏɗɕɔɑɢɍəɋɒɡɏ Ɋɑɥ 

ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ Ɉɗɋɛ ɈɎɊɔɈ ɓɆɞɎɛ ɗɋɖɈɎɗɔɈ Ɏ ɚəɓɐɜɎɏ. Ƀɘɔɘ ɕɖɔɉɖɆɒɒɓɡɏ ɗɘɋɐ ɔɕɎɖɆɋɘɗɥ 

ɓɆ ɇɋɍ ɗɋɖɈɋɖɓɡɋ ɘɋɛɓɔɑɔɉɎɎ Ɏ ɕɔɍɈɔɑɥɋɘ ɉɎɇɐɔ ɒɆɗɞɘɆɇɎɖɔɈɆɘɢ Ɏɗɕɔɑɢɍəɋɒɡɋ ɓɆɒɎ 

ɗɋɘɋɈɡɋ Ɏ ɈɡɝɎɗɑɎɘɋɑɢɓɡɋ ɖɋɗəɖɗɡ, ɓɆ ɆɕɕɆɖɆɘɓɔɒ əɖɔɈɓɋ ɕɖɋɊɗɘɆɈɑɥɤɟɎɋ Ɏɍ ɗɋɇɥ 

ɓɋɊɔɖɔɉɎɋ ɗɋɖɈɋɖɆ ɔɇɟɋɉɔ ɓɆɍɓɆɝɋɓɎɥ Ɏ white-box ɐɔɒɒəɘɆɘɔɖɡ. ȮɗɕɔɑɢɍɔɈɆɓɎɋ ɋɊɎɓɔɉɔ 

ɕɖɔɉɖɆɒɒɓɔɉɔ ɗɘɋɐɆ ɕɔɍɈɔɑɥɋɘ ɓɆɒ ɇɡɗɘɖɔ ɆɊɆɕɘɎɖɔɈɆɘɢ ɐɔɓɚɎɉəɖɆɜɎɤ ɓɆɞɋɏ ɗɋɘɎ ɕɔɊ 

ɘɋɐəɟɎɏ əɖɔɈɋɓɢ Ɏ ɖɆɗɕɖɋɊɋɑɋɓɎɋ ɓɆɉɖəɍɐɎ ɓɆ ɓɋɋ. ȳɆɑɎɝɎɋ ɜɋɓɘɖɆɑɎɍɔɈɆɓɓɔɉɔ 

ɕɖɔɉɖɆɒɒɓɔɉɔ əɕɖɆɈɑɋɓɎɥ ɒɆɖɞɖəɘɎɍɆɜɎɋɏ ɘɖɆɚɎɐɆ ɒɋɌɊə ɎɗɕɔɑɢɍəɋɒɡɒɎ ɓɆɒɎ 
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ɘɡɗɥɝɆɒɎ ɈɎɖɘəɆɑɢɓɡɛ ɒɆɞɎɓ ɖɆɗɕɔɑɔɌɋɓɓɡɛ Ɉ ɖɆɍɑɎɝɓɡɛ ɊɆɘɆ-ɜɋɓɘɖɆɛ ɕɔ Ɉɗɋɒə ɒɎɖə Ɉ 

ɗɔɝɋɘɆɓɎɎ ɗ ɈɔɍɒɔɌɓɔɗɘɥɒɎ ɓɆɞɋɉɔ ɕɖɔɉɖɆɒɒɓɔɉɔ ɔɇɋɗɕɋɝɋɓɎɥ ɕɔ ɊɎɓɆɒɎɝɋɗɐɔɒə 

ɖɆɗɕɖɋɊɋɑɋɓɎɤ ɓɆɉɖəɍɐɎ ɕɔ Ɉɗɋɒ əɍɑɆɒ ɓɆɞɋɏ ɗɋɘɎ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɘɋɐəɟɎɛ 

ɕɔɘɖɋɇɓɔɗɘɋɏ ɐɑɎɋɓɘɔɈ Ɏ Ɏɛ ɖɆɗɕɔɑɔɌɋɓɎɥ ɕɔɍɈɔɑɥɋɘ ɓɆɒ ɒɆɐɗɎɒɎɍɎɖɔɈɆɘɢ əɖɔɈɋɓɢ 

ɍɆɉɖəɍɐɎ ɈɡɝɎɗɑɎɘɋɑɢɓɔɉɔ Ɏ ɗɋɘɋɈɔɉɔ ɔɇɔɖəɊɔɈɆɓɎɥ, ɗɓɎɌɆɥ ɗɋɇɋɗɘɔɎɒɔɗɘɢ 

ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɗɋɖɈɎɗɔɈ ɓɆɞɎɒ ɐɑɎɋɓɘɆɒ, Ɏ ɔɊɓɔɈɖɋɒɋɓɓɔ ɐɆɗɘɔɒɎɍɎɖɔɈɆɘɢ 

(ɎɓɊɎɈɎɊəɆɑɎɍɎɖɔɈɆɘɢ) QoS, ɝɘɔ əɑəɝɞɆɋɘ ɐɔɓɐəɖɋɓɘɔɗɕɔɗɔɇɓɔɗɘɢ ɓɆɞɎɛ ɗɋɖɈɎɗɔɈ. 

ȮɗɕɔɑɢɍɔɈɆɓɎɋ ɘɋɛɓɔɑɔɉɎɏ ɒɆɞɎɓɓɔɉɔ ɔɇəɝɋɓɎɥ ɕɔɍɈɔɑɥɋɘ ɓɆɒ ɗ ɐɆɌɊɡɒ ɍɆɕɖɔɗɔɒ 

ɐɑɎɋɓɘɔɈ əɑəɝɞɆɘɢ ɓɆɞɎ ɕɖɔɊəɐɘɡ, ɔɕɘɎɒɎɍɎɖəɥ Ɏɛ ɚəɓɐɜɎɔɓɆɑɢɓɡɋ ɈɔɍɒɔɌɓɔɗɘɎ, Ɇ 

ɘɆɐɌɋ Ɏɛ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢ Ɏ Ɋɔɗɘəɕɓɔɗɘɢ ɉɑɔɇɆɑɢɓɔ. 

ȵɖɎɈɋɊɋɓɓɡɋ ɔɕɎɗɆɓɎɋ ɕɔɐɆɍɡɈɆɤɘ, ɝɘɔ ɐɔɓɜɋɕɜɎɥ ɉɑɔɇɆɑɢɓɡɛ ɗɋɘɋɏ ɕɖɔɉɖɆɒɒɓɔ-

ɐɔɓɚɎɉəɖɎɖəɋɒɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ əɌɋ ɞɎɖɔɐɔ Ɏɗɕɔɑɢɍəɋɘɗɥ Ɋɑɥ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɗɋɖɈɎɗɔɈ SECaaS 

Ɏ SD-WANaaS. 

ȩɑɔɇɆɑɢɓɡɏ ɛɆɖɆɐɘɋɖ ɗɋɘɋɏ ɕɖɔɉɖɆɒɒɓɔ-ɐɔɓɚɎɉəɖɎɖəɋɒɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ Ɏ ɖɆɍɈɋɖɓəɘɡɛ Ɉ ɓɎɛ 

ɕɖɎɑɔɌɋɓɎɏ ɔɕɖɋɊɋɑɥɋɘ ɕɔɘɖɋɇɓɔɗɘɢ Ɉ ɕɔɥɈɑɋɓɎɎ ɓɔɈɡɛ ɈɎɊɔɈ ɒɋɌɔɕɋɖɆɘɔɖɗɐɔɉɔ 

ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɈɈɎɊə ɓɋɔɇɛɔɊɎɒɔɗɘɎ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ əɗɑəɉ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ - ɗɋɘɋɈɡɛ ɗɑɔɋɈ 

(ȶɎɗ. 30) ɚɔɖɒɎɖəɤɟɎɛɗɥ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɖɋɗəɖɗɔɈ ɖɆɍɑɎɝɓɡɛ ɊɔɒɋɓɔɈ, Ɉ ɔɇɟɋɒ ɗɑəɝɆɋ 

ɓɆɛɔɊɥɟɎɛɗɥ ɕɔɊ əɕɖɆɈɑɋɓɎɋɒ ɖɆɍɑɎɝɓɡɛ ɔɕɋɖɆɘɔɖɔɈ. ȵɔɊ ɗɐɈɔɍɓɡɒ ɗɋɘɋɈɡɒ ɗɑɔɋɒ ɕɔɓɎɒɆɋɘɗɥ 

ɑɔɉɎɝɋɗɐɎ ɈɡɊɋɑɋɓɓɆɥ ɗɋɘɢ, ɎɗɕɔɑɢɍəɤɟɆɥ ɈɎɖɘəɆɑɎɍɔɈɆɓɓɡɋ ɖɋɗəɖɗɡ ɖɆɍɑɎɝɓɡɛ ɗɋɘɋɈɡɛ Ɏ 

ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ ɊɔɒɋɓɔɈ, Ɏ, ɈɈɎɊə ɓɋɔɇɛɔɊɎɒɔɗɘɎ ɔɇɋɗɕɋɝɎɘɢ ɗɐɈɔɍɓɔɏ QoS, ɐɖɔɗɗ-Ɋɔɒɋɓɓəɤ 

ɔɖɐɋɗɘɖɆɜɎɤ ɒɋɌɊə ɓɎɒɎ. ȺɆɐɘɎɝɋɗɐɎ, ɕɔɓɥɘɎɋ ɗɐɈɔɍɓɔɉɔ ɗɋɘɋɈɔɉɔ ɗɑɔɥ ɎɊɋɓɘɎɝɓɔ ɕɔɓɥɘɎɤ 

ɉɎɇɖɎɊɓɔɉɔ ɒəɑɢɘɎɔɇɑɆɐɆ (ȶɎɗ. 25).  

 ȶɎɗ. 30. ȵɔɓɥɘɎɋ ɗɐɈɔɍɓɔɉɔ ɗɋɘɋɈɔɉɔ ɗɑɔɥ 
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ȶɎɗ. 31. ȲɔɊɋɑɢ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɒɋɌɊə ɔɕɋɖɆɘɔɖɆɒɎ ɊɔɒɋɓɔɈ, ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɉɔ 
ɗɑɔɥ Ɏ ɕɔɘɖɋɇɎɘɋɑɥ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɉɔ ɗɑɔɥ 
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ȨɈɋɊɋɓɎɋ ɣɘɎɛ ɕɔɓɥɘɎɏ ɔɍɓɆɝɆɋɘ ɕɋɖɋɛɔɊ ɔɘ ɕɖɥɒɔɉɔ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɒɋɌɊə ɔɕɋɖɆɘɔɖɆɒɎ, ɐɆɐ 

ɣɘɔ Ɏɒɋɋɘ ɒɋɗɘɔ ɕɖɎ ɕɖɋɊɔɗɘɆɈɑɋɓɎɎ ɘɖɆɊɎɜɎɔɓɓɡɛ əɗɑəɉ, ɐ ɈɍɆɎɒɔɊɋɏɗɘɈɎɤ ɝɋɖɋɍ ɐɖɔɗɗ-

Ɋɔɒɋɓɓəɤ ɔɖɐɋɗɘɖɆɜɎɤ ɐɆɐ ɕɔɐɆɍɆɓɔ ɓɆ ȶɎɗ. 31, ɘɔ ɋɗɘɢ ɐ ɈɍɆɎɒɔɊɋɏɗɘɈɎɤ ɔɕɋɖɆɘɔɖɔɈ ɊɔɒɋɓɔɈ 

ɗ ɔɕɋɖɆɘɔɖɆɒɎ ɐɖɔɗɗ-Ɋɔɒɋɓɓɡɛ ɗɑɔɋɈ. ȵɖɎ ɣɘɔɒ ɔɕɋɖɆɘɔɖ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɉɔ ɗɑɔɥ ɒɔɌɋɘ 

ɎɗɕɔɑɢɍɔɈɆɘɢ ɖɋɗəɖɗɡ ɖɆɍɓɡɛ ɔɕɋɖɆɘɔɖɔɈ ɔɊɓɔɉɔ ɈɎɊɆ (ɊɔɒɋɓɆ) ɈɈɎɊə ɓɋɔɇɛɔɊɎɒɔɗɘɎ 

ɊɎɓɆɒɎɝɋɗɐɔɏ ɇɆɑɆɓɗɎɖɔɈɐɎ ɓɆɉɖəɍɐɎ, ɓɆɕɖɎɒɋɖ, ɎɗɕɔɑɢɍɔɈɆɘɢ ɖɋɗəɖɗɡ ɓɋɗɐɔɑɢɐɎɛ ɕɖɔɈɆɏɊɋɖɔɈ 

MEC Ɏ ɗɋɘɋɏ ɊɔɗɘəɕɆ ɓɆ ɔɊɓɔɏ ɘɋɖɖɎɘɔɖɎɎ. ȵɔɘɖɋɇɎɘɋɑɋɒ ɗɋɖɈɎɗɆ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ 

(ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɉɔ ɗɑɔɥ) ɥɈɑɥɤɘɗɥ ɕɖɔɈɆɏɊɋɖɡ/ɖɆɍɖɆɇɔɘɝɎɐɎ ɕɖɎɑɔɌɋɓɎɏ, ɕɖɋɊɠɥɈɑɥɤɟɎɛ 

ɈɡɗɔɐɎɋ ɘɖɋɇɔɈɆɓɎɥ ɕɔ ɊɔɗɘəɕɓɔɗɘɎ Ɏ ɇɋɍɔɕɆɗɓɔɗɘɎ. Ȩ ɔɗɓɔɈɓɔɒ ɣɘɔ ɕɖɔɎɍɈɔɊɗɘɈɋɓɓɡɋ 

(MES/SCADA) ɕɖɎɑɔɌɋɓɎɥ Ɏ ɎɓɘɋɉɖɎɖɔɈɆɓɓɡɋ IT/OT ɕɖɎɑɔɌɋɓɎɥ, ɘɆɐɎɋ ɐɆɐ IoT ERP Ɏ ɊɖəɉɎɋ 

ɕɖɎɑɔɌɋɓɎɥ Ɋɑɥ əɕɖɆɈɑɋɓɎɥ ɖɋɗəɖɗɆɒɎ ɕɖɋɊɕɖɎɥɘɎɏ (ȶɎɗ. 31). 

ȨɍɆɎɒɔɊɋɏɗɘɈɎɋ ɔɕɋɖɆɘɔɖɆ ɗɐɈɔɍɓɔɉɔ ɗɑɔɥ ɗ ɔɘɖɆɗɑɋɈɡɒ (ɈɋɖɘɎɐɆɑɢɓɡɒ) ɕɖɎɑɔɌɋɓɎɋɒ ɥɈɑɥɋɘɗɥ 

B2B-ɈɍɆɎɒɔɊɋɏɗɘɈɎɋɒ, Ɇ ɈɍɆɎɒɔɊɋɏɗɘɈɎɋ ɔɕɋɖɆɘɔɖɔɈ ɖɋɗəɖɗɓɡɛ ɊɔɒɋɓɔɈ ï ɗɋɘɋɏ ɊɔɗɘəɕɆ, 

ɘɖɆɓɗɕɔɖɘɓɡɛ Ɏ ɒɆɉɎɗɘɖɆɑɢɓɡɛ ɗɋɘɋɏ, ɐɖɆɋɈɡɛ Ɏ ɐɔɖɓɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ, ɗ ɔɕɋɖɆɘɔɖɔɒ ɗɐɈɔɍɓɔɉɔ 

ɗɑɔɥ ɥɈɑɥɤɘɗɥ B2O-ɈɍɆɎɒɔɊɋɏɗɘɈɎɥɒɎ. Ȩɒɋɗɘɋ ɔɓɎ ɗɔɗɘɆɈɑɥɤɘ B2O2B-ɒɔɊɋɑɢ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ 

çɆɇɔɓɋɓɘɆè ɗɐɈɔɍɓɔɉɔ ɗɑɔɥ ï ɔɘɖɆɗɑɋɈɔɉɔ ɕɖɎɑɔɌɋɓɎɥ, ɔɕɋɖɆɘɔɖɆ ɗɐɈɔɍɓɔɉɔ ɗɑɔɥ Ɏ ɔɕɋɖɆɘɔɖɔɈ 

ɖɋɗəɖɗɓɡɛ ɊɔɒɋɓɔɈ. ȴɊɓɔɏ Ɏɍ ɐɑɤɝɋɈɡɛ ɔɗɔɇɋɓɓɔɗɘɋɏ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɏ ɔɖɐɋɗɘɖɆɜɎɎ ɈɡɗɘəɕɆɋɘ 

ɓɋɔɇɛɔɊɎɒɔɗɘɢ ɕɔɑɓɔɗɘɢɤ ɆɈɘɔɒɆɘɎɝɋɗɐɔɉɔ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɒɋɌɊə ɔɕɋɖɆɘɔɖɆɒɎ ɊɔɒɋɓɔɈ Ɏ 
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ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɉɔ ɗɑɔɥ Ɋɑɥ ɊɎɓɆɒɎɝɋɗɐɔɉɔ ɎɍɒɋɓɋɓɎɥ ɔɇɠɋɒɆ Ɏ ɐɆɝɋɗɘɈɋɓɓɡɛ ɛɆɖɆɐɘɋɖɎɗɘɎɐ, 

ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɛ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɒə ɗɑɔɤ ɖɋɗəɖɗɔɈ. 

ȵɔɓɥɘɎɋ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɏ ɔɖɐɋɗɘɖɆɜɎɎ Ɏ ɒɋɌɊɔɒɋɓɓɔɉɔ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɗɘɆɓɊɆɖɘɎɍɔɈɆɓɔ Ɉ 

ɖɆɒɐɆɛ ȶɋɑɎɍɆ 16 ɗɘɆɓɊɆɖɘɆ 5G, ɖɆɍɖɆɇɔɘɆɓɓɔɉɔ 3GPP ï ɗɒ. ȶɎɗ. 32. Ȯɗɕɔɑɢɍəɋɒɔɋ 3GPP ɕɔɓɥɘɎɋ 

ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɏ ɔɖɐɋɗɘɖɆɜɎɎ, ɖɆɍɖɆɇɔɘɝɎɐɔɒ ɐɔɘɔɖɔɉɔ ɈɡɗɘəɕɎɑɆ ɊɖəɉɆɥ ɗɘɆɓɊɆɖɘɎɍɎɖəɤɟɆɥ 

ɔɖɉɆɓɎɍɆɜɎɥ ï ETSI, ɥɈɑɥɋɘɗɥ ɇɔɑɋɋ ɔɇɟɎɒ ɝɋɒ ɕɔɓɥɘɎɋ ɗɋɘɎ 5G (Ɋɔɒɋɓɡ 5G RAN Ɏ 5G Core) Ɏ 

ɒɔɌɋɘ ɕɖɎɒɋɓɥɘɢɗɥ Ɋɑɥ Ɉɗɋɛ ɈɎɊɔɈ ɗɎɗɘɋɒ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ, ɔɛɈɆɘɡɈɆɤɟɎɛ ɐɆɐ 

Ɋɔɒɋɓɡ 5G, ɘɆɐ Ɏ ɊɖəɉɎɋ, ɓɋ ɔɘɓɔɗɥɟɎɋɗɥ ɐ 5G Ɋɔɒɋɓɡ. ȧɔɑɋɋ ɘɔɉɔ, ɐɖɔɗɗ-Ɋɔɒɋɓɓɡɏ ɗɑɔɏ ɒɔɌɋɘ 

Ɉɔɔɇɟɋ ɓɋ ɈɐɑɤɝɆɘɢ Ɉ ɗɋɇɥ Ɋɔɒɋɓɡ ɔɘɓɔɗɥɟɎɋɗɥ ɐ 5G, ɓɆɕɖɎɒɋɖ, ɋɗɑɎ ɗɎɗɘɋɒɆ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ 

ɈɡɝɎɗɑɋɓɎɏ ɔɇɖɆɍɔɈɆɓɆ ɐɖɆɋɈɡɒɎ Ɏ ɐɔɖɓɋɈɡɒɎ ɊɆɘɆ-ɜɋɓɘɖɆɒɎ ɗɔɋɊɎɓɋɓɓɡɒɎ ɔɕɘɎɝɋɗɐɎɒɎ 

ɘɖɆɓɗɕɔɖɘɓɡɒɎ Ɏ ɒɆɉɎɗɘɖɆɑɢɓɡɒɎ ɗɋɘɥɒɎ, Ɇ Ɋɑɥ ɕɔɊɐɑɤɝɋɓɎɥ ɕɔɑɢɍɔɈɆɘɋɑɋɏ ɐ ɣɘɔɏ ɗɎɗɘɋɒɋ 

Ɏɗɕɔɑɢɍəɤɘɗɥ ɗɋɘɎ ɚɎɐɗɎɖɔɈɆɓɓɔɉɔ ɕɖɔɈɔɊɓɔɉɔ ɊɔɗɘəɕɆ. 

ȲɔɊɋɑɢ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɉɔ B2B2O-ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɘɔɑɢɐɔ ɓɆɝɎɓɆɋɘ ɚɔɖɒɎɖɔɈɆɘɢɗɥ Ɏ ɕɔɐɆ Ɏɒɋɋɘ 

ɑɎɞɢ ɔɉɖɆɓɎɝɋɓɓəɤ ɕɖɆɐɘɎɐə ɖɋɆɑɎɍɆɜɎɎ. Ȩ ɖɆɒɐɆɛ ɓɆɗɘɔɥɟɋɉɔ ɎɗɗɑɋɊɔɈɆɓɎɥ ɎɗɕɔɑɢɍɔɈɆɓɔ 

ɖɆɍɊɋɑɋɓɎɋ ɍɔɓ ɔɘɈɋɘɗɘɈɋɓɓɔɗɘɎ ɕɖɔɈɆɏɊɋɖɔɈ/ɔɕɋɖɆɘɔɖɔɈ ɖɆɍɑɎɝɓɡɛ ɊɔɒɋɓɔɈ, ɚɔɖɒɎɖəɤɟɎɛ 

ɗɋɘɢ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ, Ɏɒɋɤɟɋɋ ɒɋɗɘɔ ɕɖɎ ɕɖɋɊɔɗɘɆɈɑɋɓɎɎ əɌɋ Ɋɔɗɘəɕɓɡɛ Ɋɑɥ 

ɕɔɐəɕɐɎ ɗɋɖɈɎɗɔɈ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ, ɘɆɐɎɛ ɐɆɐ AWS LengthWave Zones Ɏ Azure Edge 

Zones.  

ȶɎɗ. 32. ȷɐɈɔɍɓɔɏ ɗɋɘɋɈɔɏ ɗɑɔɏ Ɏ ɐɖɔɗɗ-ɊɔɒɋɓɓɆɥ ɔɖɐɋɗɘɖɆɜɎɥ Ɉ ȶɋɑɎɍɋ 16 

ɗɘɆɓɊɆɖɘɆ 5G  

 

ȮɗɘɔɝɓɎɐ: 3GPP 

ȭɔɓɆɒɎ ɔɘɈɋɘɗɘɈɋɓɓɔɗɘɎ ɔɕɋɖɆɘɔɖɔɈ ɗɋɘɋɏ ɗɈɥɍɎ ɥɈɑɥɋɘɗɥ ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ ɕɔ ɒɔɊɋɑɎ ɔɇɑɆɝɓɔɉɔ 

ɗɋɖɈɎɗɆ ɈɎɖɘəɆɑɎɍɔɈɆɓɓɡɛ ɖɋɗəɖɗɔɈ ɗɋɘɋɏ ɊɔɗɘəɕɆ, ɘɖɆɓɗɕɔɖɘɓɡɛ Ɏ ɒɆɉɎɗɘɖɆɑɢɓɡɛ ɗɋɘɋɏ, Ɇ 

ɍɔɓɆɒɎ ɔɘɈɋɘɗɘɈɋɓɓɔɗɘɎ ɕɖɔɈɆɏɊɋɖɆ ɗɋɖɈɎɗɆ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ ï ɈɎɖɘəɆɑɎɍɔɈɆɓɓɡɋ 

ɈɡɝɎɗɑɎɘɋɑɢɓɡɋ ɖɋɗəɖɗɡ (cloud computing) Ɉ ɐɖɆɋɈɡɛ (edge) Ɏ ɐɔɖɓɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɆɛ, Ɏ, 

ɗɔɇɗɘɈɋɓɓɔ, ɗɆɒ ɗɋɖɈɎɗ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ, ɚɆɐɘɎɝɋɗɐɎ ɕɖɋɊɗɘɆɈɑɥɤɟɎɏ Ɏɍ ɗɋɇɥ 

ɐɖɔɗɗ-Ɋɔɒɋɓɓɡɏ ɗɋɘɋɈɔɏ ɗɑɔɏ. 
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ȴɗɓɔɈɓɡɋ ɖɔɑɎ Ɉ ɣɐɔɗɎɗɘɋɒɋ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɕɖɔɈɆɏɊɋɖɔɈ Ɏ ɕɔɘɖɋɇɎɘɋɑɋɏ ɓɔɈɡɛ ɗɋɖɈɎɗɔɈ: 

¶ ɕɖɔɈɆɏɊɋɖɆ ɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɔɉɔ, ɓɆɕɖɎɒɋɖ, ɔɘɖɆɗɑɋɈɔɉɔ, ɕɖɎɑɔɌɋɓɎɥ ɐɆɐ ɐɔɓɋɝɓɔɉɔ 

ɍɆɐɆɍɝɎɐɆ B2B-əɗɑəɉɎ Ɉ ɈɎɊɋ ɐɆɗɘɔɒɎɍɎɖɔɈɆɓɓɔɉɔ ɗɐɈɔɍɓɔɉɔ ɗɋɘɋɈɔɉɔ ɗɑɔɥ; 

¶ ɕɖɔɈɆɏɊɋɖɆ ɗɐɈɔɍɓɔɉɔ ɗɋɘɋɈɔɉɔ ɗɑɔɥ; 

¶ ɕɖɔɈɆɏɊɋɖɔɈ ɣɑɋɒɋɓɘɔɈ (ɚɖɆɉɒɋɓɘɔɈ) ɗɐɈɔɍɓɔɉɔ ɗɋɘɋɈɔɉɔ ɗɑɔɥ Ɉ ɑɎɜɋ ɔɕɋɖɆɘɔɖɔɈ 

ɖɆɍɑɎɝɓɡɛ ɗɋɘɋɏ ɗɈɥɍɎ Ɏ ɈɎɖɘəɆɑɎɍɔɈɆɓɓɔɏ ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ. 

ȴɘɑɎɝɎɘɋɑɢɓɔɏ ɔɗɔɇɋɓɓɔɗɘɢɤ ɒɋɌɔɕɋɖɆɘɔɖɗɐɔɉɔ (ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɉɔ) ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɕɖɎ 

ɔɐɆɍɆɓɎɎ B2ȴ2B-əɗɑəɉ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ ɥɈɑɥɋɘɗɥ ɕɖɎɓɜɎɕ ɕɔɑɔɌɎɘɋɑɢɓɔɏ ɈɍɆɎɒɔɍɆɈɎɗɎɒɔɗɘɎ 

ɔɕɋɖɆɘɔɖɔɈ ɖɆɍɑɎɝɓɡɛ ɊɔɒɋɓɔɈ. Ƚɋɒ ɣɚɚɋɐɘɎɈɓɋɋ (ɔɕɘɎɒɆɑɢɓɋɋ) ɊɋɏɗɘɈəɋɘ ɔɕɋɖɆɘɔɖ ɔɊɓɔɉɔ 

ɊɔɒɋɓɆ ɘɋɒ ɣɚɚɋɐɘɎɈɓɋɋ ɔɕɋɖɆɘɔɖ Ɋɖəɉɔɉɔ ɊɔɒɋɓɆ, Ɏ ɓɆɔɇɔɖɔɘ. ȸɆɐɎɒ ɔɇɖɆɍɔɒ, Ɉ ɘɋɖɒɎɓɆɛ 

ȸɋɔɖɎɎ Ɏɉɖ ɒɋɌɔɕɋɖɆɘɔɖɗɐɔɋ ɈɍɆɎɒɔɊɋɏɗɘɈɎɋ ɕɖɎ ɕɖɋɊɔɗɘɆɈɑɋɓɎɎ ɓɔɈɡɛ əɗɑəɉ ɒɔɌɋɘ ɇɡɘɢ 

ɔɕɎɗɆɓɔ ɐɆɐ ɓɋ ɗɘɖɔɉɔ ɐɔɓɐəɖɋɓɘɓɔɋ ɓɋɐɔɔɕɋɖɆɘɎɈɓɔɋ ɈɍɆɎɒɔɊɋɏɗɘɈɎɋ (non strictly competitive 

non-cooperative game), ɘɔ ɋɗɘɢ ɐɆɐ ɎɉɖɆ ɗ ɕɔɑɔɌɎɘɋɑɢɓɔɏ ɕɖɎɍɔɈɔɏ ɗəɒɒɔɏ. 

ȮɗɗɑɋɊɔɈɆɓɎɤ ɓɔɈɡɛ ɕɖɎɓɜɎɕɔɈ ɒɋɌɔɕɋɖɆɘɔɖɗɐɔɉɔ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ Ɉ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ Ɉ ɒɎɖɋ 

əɊɋɑɥɋɘɗɥ Ɉɗɋ ɇɔɑɢɞɋ ɈɓɎɒɆɓɎɥ ɐɆɐ ɗɔ ɗɘɔɖɔɓɡ ɓɆəɝɓɡɛ ɔɖɉɆɓɎɍɆɜɎɏ, ɘɆɐ Ɏ ɗɔ ɗɘɔɖɔɓɡ ɎɉɖɔɐɔɈ 

ɖɡɓɐɆ. Ȩ ɝɆɗɘɓɔɗɘɎ, Ɉ ɔɕəɇɑɎɐɔɈɆɓɓɡɛ ɖɋɍəɑɢɘɆɘɆɛ ɓɆəɝɓɡɛ ɎɗɗɑɋɊɔɈɆɓɎɏ ɔɘɒɋɝɆɋɘɗɥ, ɝɘɔ: 

¶ ȷɋɘɋɈɆɥ ɋɒɐɔɗɘɢ Ɏ ɍɆɊɋɖɌɐɆ Ɉ ɖɆɊɎɔ Ɏ ɘɖɆɓɗɕɔɖɘɓɔɏ ɗɋɘɎ ɊɔɑɌɓɡ ɖɆɗɗɒɆɘɖɎɈɆɘɢɗɥ ɐɆɐ 

əɕɖɆɈɑɥɋɒɡɋ ɕɆɖɆɒɋɘɖɡ, Ɇ ɗɐɈɔɍɓɆɥ ɍɆɊɋɖɌɐɆ ï ɐɆɐ ɔɉɖɆɓɎɝɋɓɎɋ, ɣɐɍɋɒɕɑɥɖɡ 

ɕɖɎɑɔɌɋɓɎɏ Ɏ ɗɑəɌɋɇɓɡɛ ɚəɓɐɜɎɏ ɒɔɉəɘ ɕɋɖɋɒɋɟɆɘɢɗɥ ɒɋɌɊə əɍɑɆɒɎ ɗɋɘɎ 

ɔɇɖɆɍɔɈɆɓɓɡɒɎ ɐɖɆɋɈɡɒɎ Ɏ ɐɔɖɓɋɈɡɒɎ ɊɆɘɆ-ɜɋɓɘɖɆɒɎ (Piotr Borylo Ɏ ɊɖəɉɎɋ ñLatency and 

energy aware provisioning of network slices in cloud networksò). 

¶ ȷɋɇɋɗɘɔɎɒɔɗɘɢ Ɏ ɜɋɓɆ ɖɋɗəɖɗɔɈ ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɛ çɕɔ ɘɖɋɇɔɈɆɓɎɤè ɊɔɑɌɓɡ 

ɖɆɗɗɒɆɘɖɎɈɆɘɢɗɥ ɐɆɐ əɕɖɆɈɑɥɋɒɡɋ ɕɆɖɆɒɋɘɖɡ, Ɋɑɥ ɔɕɖɋɊɋɑɋɓɎɥ ɜɋɓɡ ɒɔɉəɘ 

ɎɗɕɔɑɢɍɔɈɆɘɢɗɥ ɖɆɍɑɎɝɓɡɋ ɒɔɊɋɑɎ Ɏ ɆɑɉɔɖɎɘɒɡ (ɒɓɔɌɋɗɘɈɔ ɖɆɇɔɘ, Ɉ ɝɆɗɘɓɔɗɘɎ Matteo 

Vincenzi Ɏ ɊɖəɉɎɋ, ñMaximizing infrastructure providersô revenue through network slicing in 

5Gò). 

¶ ȨɈɎɊə ɓɆɑɎɝɎɥ ɖɋɍɐɎɛ ɕɎɐɔɈ ɓɆɉɖəɍɐɎ ɓɋɔɇɛɔɊɎɒɔ ɎɗɕɔɑɢɍɔɈɆɘɢ ɊɎɓɆɒɎɝɋɗɐɔɋ ɈɡɊɋɑɋɓɎɋ 

ɖɋɗəɖɗɔɈ ɗɋɘɋɈɡɒ ɗɑɔɥɒ ɝɘɔɇɡ əɑəɝɞɎɘɢ ɗɖɋɊɓɎɏ əɖɔɈɋɓɢ ɍɆɉɖəɍɐɎ (əɘɎɑɎɍɆɜɎɎ) 

ɖɋɗəɖɗɔɈ, ɔɗɔɇɋɓɓɔ ɣɘɔ ɐɖɎɘɎɝɓɔ Ɋɑɥ ɐɖɆɋɈɡɛ ɊɔɒɋɓɔɈ ï RAN Ɏ MEC (Cristina Marquez Ɏ 

ɊɖəɉɎɋ, ñResource Sharing Efficiency in Network Slicingò) 

¶ Ƚɘɔɇɡ ɖɋɞɆɘɢ ɍɆɊɆɝə ɔɕɘɎɒɎɍɆɜɎɎ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɖɋɗəɖɗɔɈ ɓɋɔɇɛɔɊɎɒɔ ɒɔɊɋɑɎɖɔɈɆɘɢ Ɏ 

ɕɖɋɊɗɐɆɍɡɈɆɘɢ ɗɔɗɘɔɥɓɎɋ ɗɎɗɘɋɒɡ ɣɘɎ ɖɋɗəɖɗɡ Ɏɗɕɔɑɢɍəɤɟɋɏ (Vincenzo Sciancalepore Ɏ 

ɊɖəɉɎɋ, ñMobile traffic forecasting for maximizing 5G network slicing resource utilizationò) 

ȰɆɐ əɘɈɋɖɌɊɆɋɘ Larry Samuelson Ɉ ɖɆɇɔɘɋ çGame Theory in Economics and Beyondè (2016), 

ɕɖɎɒɋɓɋɓɎɋ ȸɋɔɖɎɎ Ɏɉɖ Ɋɑɥ ɈɡɖɆɇɔɘɐɎ ɕɖɎɓɜɎɕɔɈ ɈɍɆɎɒɔɔɘɓɔɞɋɓɎɏ ɈɔɍɓɎɐɆɤɟɎɛ ɕɖɎ ɖɋɞɋɓɎɎ 

ɍɆɊɆɝɎ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɏ ɔɖɐɋɗɘɖɆɜɎɎ: çéȨ ɔɇɑɆɗɘɎ ɐɔɒɕɢɤɘɋɖɓɡɛ ɓɆəɐ ɓɋɔɇɛɔɊɎɒɔ ɓɆəɝɎɘɢɗɥ 

ɕɖɎɒɋɓɥɘɢ ɕɔɑɔɌɋɓɎɥ ȸɋɔɖɎɎ Ɏɉɖ Ɋɑɥ ɖɆɍɖɆɇɔɘɐɎ ɆɑɉɔɖɎɘɒɔɈ ɈɡɊɋɑɋɓɎɥ ɖɋɗəɖɗɔɈ ɗɎɗɘɋɒ 

ɔɇɑɆɝɓɡɛ ɈɡɝɎɗɑɋɓɎɏ Ɏ ɊɖəɉɎɛ ɈɎɊɔɈ ɐɎɇɋɖ-ɚɎɍɎɝɋɗɐɎɛ ɗɎɗɘɋɒé éɝɋɗɘɓɔɋ ɈɡɊɋɑɋɓɎɋ ɖɋɗəɖɗɔɈ 

ï ɗɑɔɌɓɆɥ ɍɆɊɆɝɆ Ɋɑɥ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɗɎɗɘɋɒ. ȧəɖɓɔɋ ɖɆɍɈɎɘɎɋ ɔɇɑɆɝɓɡɛ ɗɎɗɘɋɒ, ɈɐɑɤɝɆɥ 

ɐɖɆɋɈɡɋ ɈɡɝɎɗɑɋɓɎɥ, ɊɋɑɆɋɘ ɖɋɞɋɓɎɋ ɊɎɑɋɒɒɡ ɈɡɊɋɑɋɓɎɥ ɖɋɗəɖɗɔɈ ɕɔ ɘɖɋɇɔɈɆɓɎɤ ɗ 

əɕɖɆɈɑɥɋɒɡɒ QoS Ɏ ɓɋɔɇɛɔɊɎɒɔɗɘɎ ɕɔɊɊɋɖɌɆɓɎɥ Ɉɡɗɔɐɔɉɔ əɖɔɈɓɥ ɍɆɉɖəɍɐɎ ɖɋɗəɖɗɔɈ 

ɝɖɋɍɈɡɝɆɏɓɔ ɆɐɘəɆɑɢɓɡɒ. ȪɖəɉɎɒɎ ɗɑɔɈɆɒɎ, Ɏɒɋɋɘ ɒɋɗɘɔ ɖɆɗɘəɟɆɥ ɕɔɘɖɋɇɓɔɗɘɢ ɎɗɕɔɑɢɍɔɈɆɘɢ 

ȸɋɔɖɎɤ Ɏɉɖ Ɋɑɥ ɕɖɆɐɘɎɝɋɗɐɔɉɔ ɋɋ ɕɖɎɒɋɓɋɓɎɥ Ɉ ɐɔɓɐɖɋɘɓɡɛ ɘɋɛɓɔɑɔɉɎɝɋɗɐɎɛ ɊɔɒɋɓɆɛ ɐɎɇɋɖ-
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ɚɎɍɎɝɋɗɐɎɛ ɗɎɗɘɋɒ Ɉɒɋɗɘɔ ɊɑɥɟɎɛɗɥ əɌɋ ɒɓɔɉɎɋ ɊɋɗɥɘɎɑɋɘɎɥ ɇɋɍəɗɕɋɞɓɡɛ ɕɔɕɡɘɔɐ 

ɎɗɕɔɑɢɍɔɈɆɘɢ ɣɘə ɘɋɔɖɎɤ Ɋɑɥ ɔɕɎɗɆɓɎɥ ɈɍɆɎɒɔɔɘɓɔɞɋɓɎɥ ɑɤɊɋɏ, ɍɆɉɓɆɈɞɎɒ ȸɋɔɖɎɤ Ɏɉɖ Ɉ 

ɔɇɑɆɗɘɢ ɝɎɗɘɔ ɘɋɔɖɋɘɎɝɋɗɐɎɛ ɖɆɗɗəɌɊɋɓɎɏ Ɏ əɍɐɎɛ ɓɎɞɋɈɡɛ ɕɖɎɒɋɓɋɓɎɏè.  

ȴɊɓɎɒ Ɏɍ ɘɆɐɎɛ ɕɖɆɐɘɎɝɋɗɐɎɛ ɕɖɋɊɕɔɑɔɌɋɓɎɏ Ɉ ɔɇɑɆɗɘɎ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɐɎɇɋɖ-ɚɎɍɎɝɋɗɐɎɛ 

ɗɎɗɘɋɒ ɥɈɑɥɋɘɗɥ ɕɖɋɊɕɔɑɔɌɋɓɎɋ ɔ ɘɔɒ, ɝɘɔ ɖɆɈɓɔɈɋɗɎɋ ȳɣɞɆ Ɉ ɒɋɌɔɕɋɖɆɘɔɖɗɐɔɒ ɈɍɆɎɒɔɊɋɏɗɘɈɎɎ 

ɒɔɌɋɘ ɇɡɘɢ ɔɕɎɗɆɓɔ ɗɑɋɊəɤɟɎɒ ɔɇɖɆɍɔɒ: Ɉɗɋ ɍɆɥɈɐɎ ɓɆ ɖɋɗəɖɗɡ Ɏɗɕɔɑɓɋɓɡ, Ɇ əɖɔɈɋɓɢ 

ɎɗɕɔɑɢɍɔɈɆɓɎɥ (əɘɎɑɎɍɆɜɎɎ) ɖɋɗəɖɗɔɈ ɊɔɒɋɓɔɈ ɇɑɎɍɔɐ ɐ 100%. ȸɆɐɔɋ ɖɆɈɓɔɈɋɗɎɋ ɗɑɋɊəɋɘ 

ɖɆɗɗɒɆɘɖɎɈɆɘɢ ɐɆɐ ɊɎɓɆɒɎɝɋɗɐɔɋ, ɘɔ ɋɗɘɢ ɕɋɖɋɗɘɖɆɎɈɆɋɒɔɋ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɎɍɒɋɓɋɓɎɥ 

ɗɔɗɘɔɥɓɎɥ ɋɉɔ əɝɆɗɘɓɎɐɔɈ (ɎɉɖɔɐɔɈ). 

Ƀɘɔ, Ɉ ɗɈɔɤ ɔɝɋɖɋɊɢ, ɘɖɋɇəɋɘ ɗɔɈɋɖɞɋɓɓɔ ɓɔɈɡɛ ɕɖɎɓɜɎɕɔɈ ɜɋɓɔɔɇɖɆɍɔɈɆɓɎɥ ï ɊɎɓɆɒɎɝɋɗɐɔɉɔ 

ɜɋɓɔɔɇɖɆɍɔɈɆɓɎɥ, ɔɗɓɔɈɆɓɓɔɉɔ ɓɆ ɆɓɆɑɎɍɋ ɘɋɐəɟɋɉɔ Ɏ ɕɖɔɉɓɔɍɓɔɉɔ əɖɔɈɓɥ ɍɆɉɖəɍɐɎ ɚɎɍɎɝɋɗɐɎɛ 

Ɏ/ɎɑɎ ɈɎɖɘəɆɑɢɓɡɛ ɖɋɗəɖɗɔɈ ɊɔɒɋɓɔɈ-ɕɔɗɘɆɈɟɎɐɔɈ ɗ ɔɊɓɔɏ ɗɘɔɖɔɓɡ, Ɏ ɆɓɆɑɎɍɋ ɜɋɓɔɈɔɏ 

ɣɑɆɗɘɎɝɓɔɗɘɎ ɗɕɖɔɗɆ ɗ Ɋɖəɉɔɏ. ȦɓɆɑɔɉɔɒ ɘɆɐɔɉɔ ɕɔɊɛɔɊɆ ɥɈɑɥɋɘɗɥ ɖɋɌɎɒ ɜɋɓɔɍɆɈɎɗɎɒɔɉɔ 

əɕɖɆɈɑɋɓɎɥ ɐɔɓɋɝɓɡɒ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɋɒ Ɉ ɗɋɘɥɛ smart grid, ɘɆɐ ɓɆɍɡɈɆɋɒɡɏ demand response. 

ȴɊɎɓ Ɏɍ ɈɔɍɒɔɌɓɡɛ ɆɑɉɔɖɎɘɒɔɈ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɏ ɔɕɘɎɒɎɍɆɜɎɎ, ɔɗɓɔɈɆɓɓɔɏ ɓɆ ɊɎɓɆɒɎɝɋɗɐɔɒ 

ɜɋɓɔɔɇɖɆɍɔɈɆɓɎɎ, ɕɖɋɊɗɘɆɈɑɋɓ ɓɆ ȶɎɗ. 33.  

ȶɎɗ. 33. ȱɔɉɎɐɆ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɏ ɔɖɐɋɗɘɖɆɜɎɎ ɓɆ ɕɖɎɒɋɖɋ ɗɐɈɔɍɓɔɉɔ ɗɑɔɥ Ɋɑɥ 
ɆɈɘɔɓɔɒɓɔɉɔ ɆɈɘɔɘɖɆɓɗɕɔɖɘɆ, Ɏɗɕɔɑɢɍəɤɟɋɉɔ ɖɋɗəɖɗɡ ɊɔɒɋɓɔɈ 5G RAN, MEC, 

ɘɖɆɓɗɕɔɖɘɓɡɛ Ɏ ɒɆɉɎɗɘɖɆɑɢɓɡɛ ɗɋɘɋɏ ɗ SDN Ɏ ɐɔɖɓɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ 
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ȵɖɋɊɗɘɆɈɑɋɓɓɡɏ ɆɑɉɔɖɎɘɒ ɔɗɓɔɈɆɓ ɓɆ ɒɔɊɋɑɎ ɓɋ ɗɘɖɔɉɔ ɐɔɓɐəɖɋɓɘɓɔɏ ɓɋɐɔɔɕɋɖɆɘɎɈɓɔɏ Ɏɉɖɡ, 

ɔɕɎɗɆɓɓɔɏ Ɉ ɖɆɇɔɘɋ çAn Abstract Framework for Non-Cooperative Multi-Agent Planningè (Jaume 

Jord§n Ɏ ɊɖəɉɎɋ, 2019 ɉ.). ɃɘɆ ɒɔɊɋɑɢ ɈɐɑɤɝɆɋɘ Ɉ ɗɋɇɥ ɊɈɋ Ɏɉɖɡ: ɆɈɘɔɓɔɒɓɔɋ ɕɑɆɓɎɖɔɈɆɓɎɋ 

ɎɉɖɔɐɔɈ, ɘɔ ɋɗɘɢ ɕɑɆɓɎɖɔɈɆɓɎɋ ɔɕɋɖɆɘɔɖɔɈ ɊɔɒɋɓɔɈ, Ɏ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɋ ɕɑɆɓɎɖɔɈɆɓɎɋ Ɋɑɥ 

ɎɗɐɑɤɝɋɓɎɥ ɓɆɑɔɌɋɓɎɏ Ɏ ɕɖɔɘɎɈɔɖɋɝɎɏ ɒɋɌɊə ɈɡɖɆɇɔɘɆɓɓɡɒɎ ɆɈɘɔɓɔɒɓɔ ɕɑɆɓɆɒɎ ɎɉɖɔɐɔɈ.  

ȵɔɣɘɔɒə Ɉ ɆɑɉɔɖɎɘɒ ɈɈɋɊɋɓ ɊɔɕɔɑɓɎɘɋɑɢɓɡɏ ɈɎɊ ɔɕɘɎɒɎɍɆɘɔɖɆ (ɔɖɐɋɗɘɖɆɘɔɖɆ) ï ɐɖɔɗɗ-Ɋɔɒɋɓɓɡɏ 

Ɏ ɒɋɌɗɑɔɋɈɔɏ ɔɖɐɋɗɘɖɆɘɔɖɡ. ȲɔɊɋɑɢ ɕɖɋɊɕɔɑɆɉɆɋɘ ɎɗɕɔɑɢɍɔɈɆɓɎɋ ɝɋɘɡɖɋɛ ɚɆɍ Ɏɉɖɡ: 
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ɕɖɎɗɈɆɎɈɆɓɎɋ ɍɆɊɆɝ/ɜɋɑɋɏ ɐɆɌɊɔɒə Ɏɍ ɊɔɒɋɓɔɈ, ɖɆɍɖɆɇɔɘɐɆ ɕɑɆɓɆ ɊɔɗɘɎɌɋɓɎɥ ɜɋɑɎ, ɎɗɕɔɑɓɋɓɎɋ 

Ɏ ɕɔɗɘ-ɚɆɐɘəɒ ɆɓɆɑɎɍ ɗ ɚɔɖɒɎɖɔɈɆɓɎɋɒ ɖɋɕɔɍɎɘɔɖɎɥ ɑəɝɞɎɛ ɖɋɞɋɓɎɏ.  

Ȫɑɥ ɚɆɍɡ ɕɑɆɓɎɖɔɈɆɓɎɥ Ɏɗɕɔɑɢɍəɋɘɗɥ ɘɋɛɓɎɐɆ çbest response case based planningè (ɘɋɛɓɎɐɆ 

ɕɑɆɓɎɖɔɈɆɓɎɥ ɓɆ ɔɗɓɔɈɋ ɈɡɇɔɖɆ ɓɆɎɇɔɑɋɋ ɕɔɊɛɔɊɥɟɋɉɔ ɐɋɏɗɆ Ɏɍ ɖɋɕɔɍɎɘɔɖɎɥ əɗɕɋɞɓɡɛ ɐɋɏɗɔɈ), 

Ɉ ɊɆɓɓɔɒ ɆɑɉɔɖɎɘɒɋ ɕɖɋɊɗɘɆɈɑɋɓɓɆɥ ɐɖɎɈɔɏ ɣɑɆɗɘɎɝɓɔɗɘɎ ɗɕɖɔɗɆ. Ƀɘɔ ɔɍɓɆɝɆɋɘ ɝɘɔ ɔɇɠɋɒ ɗɕɖɔɗɆ 

ɓɆ ɖɋɗəɖɗ (ɚəɓɐɜɎɤ) əɕɖɆɈɑɥɋɘɗɥ ɎɍɒɋɓɋɓɎɋɒ ɜɋɓɡ ɓɆ ɋɊɎɓɎɜə ɚəɓɐɜɎɎ ɗ əɝɋɘɔɒ ɘɖɋɇəɋɒɔɉɔ 

QoS ï əɈɋɑɎɝɋɓɎɋ əɊɋɑɢɓɔɏ ɜɋɓɡ ɈɋɊɋɘ ɐ ɗɓɎɌɋɓɎɤ ɗɕɖɔɗɆ ɓɆ ɖɋɗəɖɗ Ɏ ɓɆɔɇɔɖɔɘ. ȰɆɐ ɗɐɆɍɆɓɔ 

Ɉɡɞɋ, ɖɆɈɓɔɈɋɗɎɋ ȳɣɞɆ ɊɔɗɘɎɉɆɋɘɗɥ, ɐɔɉɊɆ Ɉɗɋ ɍɆɥɈɐɎ Ɏɗɕɔɑɓɋɓɡ, Ɇ ɍɆɉɖəɍɐɆ ɖɋɗəɖɗɓɡɛ ɊɔɒɋɓɔɈ 

ɇɑɎɍɐɆ ɐ 100%. 

Ȩ ɖɆɒɐɆɛ ɊɆɓɓɔɉɔ ɆɑɉɔɖɎɘɒɆ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɕɖɔɈɆɏɊɋɖɡ ɖɋɗəɖɗɓɡɛ ɊɔɒɋɓɔɈ ï ɔɕɋɖɆɘɔɖɡ ɗɋɘɋɏ 

ɊɔɗɘəɕɆ, ɘɖɆɓɗɕɔɖɘɓɡɛ Ɏ ɒɆɉɎɗɘɖɆɑɢɓɡɛ ɗɋɘɋɏ, ɐɖɆɋɈɡɛ Ɏ ɐɔɖɓɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ, ɊɎɓɆɒɎɝɋɗɐɎ 

ɔɕɖɋɊɋɑɥɤɘ ɜɋɓə ɓɆ ɋɊɎɓɎɜə ɗɈɔɎɛ ɖɋɗəɖɗɔɈ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɘɋɐəɟɋɉɔ Ɏ ɕɖɔɉɓɔɍɓɔɉɔ əɖɔɈɓɥ Ɏɛ 

əɘɎɑɎɍɆɜɎɎ, Ɇ ɐɖɔɗɗ-Ɋɔɒɋɓɓɡɏ ɔɖɐɋɗɘɖɆɘɔɖ ɔɕɖɋɊɋɑɥɋɘ ɔɇɠɋɒ ɕɔɘɖɋɇɓɔɗɘɎ Ɉ ɐɆɌɊɔɒ Ɏɍ ɈɎɊɔɈ 

ɖɋɗəɖɗɔɈ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ Ɏɛ ɗɘɔɎɒɔɗɘɎ Ɏ ɘɋɐəɟɋɏ Ɏ ɕɖɔɉɓɔɍɓɔɏ ɕɔɘɖɋɇɓɔɗɘɎ ɐɔɓɋɝɓɔɉɔ 

ɍɆɐɆɍɝɎɐɆ E2E-ɗɑɔɥ. ȵɖɎ ɣɘɔɒ ɔɇɥɍɆɘɋɑɢɓɔ ɓɆɑɎɝɎɋ ɊɈəɛ ɈɎɊɔɈ ɍɆɥɈɔɐ ɓɆ ɗɋɘɋɈəɤ ɋɒɐɔɗɘɢ ï ɓɋ 

ɘɔɑɢɐɔ ɗ ɊɋɘɋɖɒɎɓɎɖɔɈɆɓɓɡɒ QoS, ɓɔ Ɏ ɓɆ ɖɋɗəɖɗɡ ɗ Ɉɋɖɔɥɘɓɔɗɘɓɡɒ (çbest-effortè) QoS. 

ȰɑɤɝɋɈɡɒ ɣɑɋɒɋɓɘɔɒ Ɋɑɥ ɊɆɓɓɔɉɔ ɆɑɉɔɖɎɘɒɆ ɥɈɑɥɋɘɗɥ ɓɆɑɎɝɎɋ ɖɋɕɔɍɎɘɔɖɎɥ çəɗɕɋɞɓɡɛ ɐɋɏɗɔɈè 

Ɉ ɈɎɊɋ ɓɆɐɔɕɑɋɓɓɡɛ ɎɗɘɔɖɎɝɋɗɐɎɛ ɊɆɓɓɡɛ ɔ ɍɆɈɎɗɎɒɔɗɘɎ ɎɍɒɋɓɋɓɎɥ ɗɕɖɔɗɆ ɓɆ ɐɆɌɊɡɏ Ɏɍ ɈɎɊɔɈ 

ɖɋɗəɖɗɔɈ (ɚəɓɐɜɎɏ) ɔɘ ɎɍɒɋɓɋɓɎɥ ɜɋɓɡ ɓɆ ɓɋɉɔ. 

ȵɖɔɔɇɖɆɍɔɒ ɇɎɖɌ ɈɎɖɘəɆɑɎɍɔɈɆɓɓɡɛ ɗɋɘɋɈɡɛ ɖɋɗəɖɗɔɈ Ɏ ɚəɓɐɜɎɏ, ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɛ çɕɔ 

ɘɖɋɇɔɈɆɓɎɤè, ɈɡɗɘəɕɆɤɘ ɉɑɔɇɆɑɢɓɡɋ ɕɖɔɈɆɏɊɋɖɡ ɗɋɖɈɎɗɔɈ ɔɇɑɆɝɓɡɛ ɈɡɝɎɗɑɋɓɎɏ, 

ɕɖɋɊɑɆɉɆɤɟɎɛ ɈɎɖɘəɆɑɎɍɔɈɆɓɓɡɋ ɈɡɝɎɗɑɎɘɋɑɢɓɡɋ ɖɋɗəɖɗɡ ɐɆɐ ɗ ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ QoS Ɏ 

ɚɎɐɗɎɖɔɈɆɓɓɔɏ ɜɋɓɔɏ, ɘɆɐ Ɏ Ɉɖɋɒɋɓɓɔ ɗɈɔɇɔɊɓɡɋ ɈɡɝɎɗɑɎɘɋɑɢɓɡɋ ɖɋɗəɖɗɡ Ɉ Ɉɋɖɔɥɘɓɔɗɘɓɡɒ QoS 

Ɏ ɕɔ ɗɕɔɘɔɈɡɒ ɜɋɓɆɒ, ɐɔɘɔɖɡɋ ɒɔɉəɘ ɔɘɑɎɝɆɘɢɗɥ Ɉ 10 ɖɆɍ ɔɘɓɔɗɎɘɋɑɢɓɔ ɜɋɓɡ ɓɆ ɖɋɗəɖɗɡ ɗ 

ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ QoS. ȴɝɋɈɎɊɓɔ, ɝɘɔ ɖɆɍɈɎɘɎɋ ɐɔɓɜɋɕɜɎɎ ɗɋɘɋɈɡɛ ɗɑɔɋɈ Ɏ ɕɋɖɋɈɔɊ ɗɋɘɋɏ ɗɈɥɍɎ 

ɓɆ ɆɖɛɎɘɋɐɘəɖə ɈɎɖɘəɆɑɎɍɔɈɆɓɓɡɛ ɗɋɘɋɏ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ ɕɔɍɈɔɑɎɘ ɖɆɗɕɖɔɗɘɖɆɓɎɘɢ 

ɆɓɆɑɔɉɎɝɓɡɋ ɒɋɛɆɓɎɍɒɡ ɜɋɓɔɔɇɖɆɍɔɈɆɓɎɥ Ɏ ɓɆ ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɋ ɐɆɐ ɔɇɑɆɝɓɡɏ ɗɋɖɈɎɗ ɗɋɘɋɈɡɋ 

ɖɋɗəɖɗɡ Ɏ ɚəɓɐɜɎɎ. 

ȴɘɒɋɘɎɒ, ɝɘɔ ɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɡɋ ɕɖɔɈɆɏɊɋɖɡ SECaaS, ɘɆɐɎɋ ɐɆɐ Akamai, Cloudflare, Mimecast, 

ZScaler, Proofpoint Ɏ ɊɖəɉɎɋ Ɉ ɗɑəɝɆɋ ɉɎɇɖɎɊɓɔɉɔ ɔɇɑɆɐɆ ɐɆɐ ɔɇɠɋɐɘɆ ɍɆɟɎɘɡ Ɏ ɒɔɊɋɑɎ 

ɖɆɍɈɋɖɘɡɈɆɓɎɥ ɚəɓɐɜɎɏ ɇɋɍɔɕɆɗɓɔɗɘɎ əɌɋ ɗɋɏɝɆɗ ɕɔ ɚɆɐɘə ɈɡɗɘəɕɆɤɘ ɔɕɋɖɆɘɔɖɆɒɎ ɘɆɐɎɛ 

ɗɐɈɔɍɓɡɛ ɗɋɘɋɈɡɛ ɗɑɔɋɈ. Ƀɘɔ ɔɍɓɆɝɆɋɘ, ɝɘɔ ɕɋɖɋɊ ɔɕɋɖɆɘɔɖɆɒɎ ɗɘɔɎɘ ɓɋɔɇɛɔɊɎɒɔɗɘɢ ɈɡɇɔɖɆ 

ɕɆɖɆɊɎɉɒɡ ɗɈɔɋɉɔ ɖɆɍɈɎɘɎɥ Ɉ ɓɆɗɘəɕɆɤɟəɤ ɣɕɔɛə SDN&NFV ɗɋɘɋɏ. ȳɆɎɇɔɑɋɋ ɔɝɋɈɎɊɓɆɥ Ɋɑɥ 

ɔɕɋɖɆɘɔɖɆ ɈɔɍɒɔɌɓɔɗɘɢ ɊɆɑɢɓɋɏɞɋɉɔ ɖɆɍɈɎɘɎɥ ɗɔɗɘɔɎɘ Ɉ ɐɔɓɜɋɓɘɖɆɜɎɎ ɓɆ ɚɎɍɎɝɋɗɐɔɏ 

ɎɓɚɖɆɗɘɖəɐɘəɖɋ Ɏ ɇɆɍɔɈɡɛ ɈɎɖɘəɆɑɢɓɡɛ ɗɋɘɋɈɡɛ ɚəɓɐɜɎɥɛ, Ɏ ɕɖɋɊɔɗɘɆɈɑɋɓɎɎ ɈɎɖɘəɆɑɎɍɔɈɆɓɓɔɏ 

ɗɋɘɋɈɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ ɕɖɔɈɆɏɊɋɖɆɒ SECaaS Ɏ ɊɖəɉɎɛ ɈɎɊɔɈ SaaS Ɏ BPaaS5 ɕɔ ɆɓɆɑɔɉɎɎ ɗ 

ɕɖɔɈɆɏɊɋɖɆɒɎ IaaS/PaaS, ɕɖɋɊɔɗɘɆɈɑɥɤɟɎɒɎ ɈɎɖɘəɆɑɎɍɔɈɆɓɓəɤ ɈɡɝɎɗɑɎɘɋɑɢɓəɤ 

ɎɓɚɖɆɗɘɖəɐɘəɖə ɕɖɔɈɆɏɊɋɖɆɒ SaaS. 

ȵɔ ɔɜɋɓɐɆɒ JôSon&Partners Consulting, ɖɋɆɑɎɍɆɜɎɥ ɣɘɎɛ ɒɋɖ ɕɔɍɈɔɑɎɘ ɔɇɋɗɕɋɝɎɘɢ əɖɔɈɋɓɢ 

ɒɆɖɌɎɓɆɑɢɓɔɗɘɎ Ɋɔɒɋɓɓɡɛ Ɏ ɐɖɔɗɗ-Ɋɔɒɋɓɓɡɛ ɐɆɓɆɑɢɓɡɛ əɗɑəɉ ɗ ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ 

SLA ɓɆ əɖɔɈɓɋ 65%, ɝɘɔ Ɉ Ɇɇɗɔɑɤɘɓɔɒ ɈɡɖɆɌɋɓɎɎ Ɉ ɒɆɗɞɘɆɇɋ ɕɔɘɋɓɜɎɆɑɆ ɖɡɓɐɆ 

ɗɋɘɋɈɡɛ əɗɑəɉ ɗ SLA Ɉ ɖɆɍɒɋɖɋ 900 ɒɑɖɊ. Ɋɔɑɑ. (ȶɎɗ. 24 Ɉ ȶɆɍɊɋɑɋ 2.2.2.) ɗɔɗɘɆɈɎɘ 585 

ɒɑɖɊ. Ɋɔɑɑ. ɒɆɖɌɎ ɋɌɋɉɔɊɓɔ (ɔɜɋɓɔɝɓɔ Ɉ 2030 ɉ.).  
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3.  ȪȴȷȸȹȵȳɁȫ ȸȫȻȳȴȱȴȩȮȮ Ȯ ȶȫȾȫȳȮɅ ȪȱɅ ȷȴȭȪȦȳȮɅ ȦȨȸȴȳȴȲȳɁȻ 

ȷȮȷȸȫȲ ȹȵȶȦȨȱȫȳȮɅ ȷȫȸɅȲȮ Ȯ ȷȫȶȨȮȷȦȲȮ ȷ ȮȷȵȴȱɂȭȴȨȦȳȮȫȲ 

ȮȷȰȹȷȸȨȫȳȳȴȩȴ ȮȳȸȫȱȱȫȰȸȦ 

ȮɓɎɜɎɆɘɎɈɡ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɖɆɍɈɎɈɆɤɘɗɥ Ɉ ɓɋɗɐɔɑɢɐɎɛ ɔɖɉɆɓɎɍɆɜɎɥɛ ɕɔ ɖɆɍɖɆɇɔɘɐɋ 

ɗɘɆɓɊɆɖɘɔɈ (SDO), ɘɆɐɎɛ ɐɆɐ ITU-T (ɕɖɎɓɜɎɕɡ Ɏ ɐɑɆɗɗɎɚɎɐɆɜɎɥ əɖɔɈɓɋɏ ɆɈɘɔɓɔɒɓɔɗɘɎ), TM Forum 

Network Automation Initiative (NMS/OSS/BSS ɕɖɔɜɋɗɗɡ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ), ETSI ZSM (ɔɗɓɔɈɓɔɋ 

ɈɓɎɒɆɓɎɋ əɊɋɑɥɋɘɗɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɗɋɘɋɈɡɛ ɔɕɋɖɆɜɎɏ), ETSI ENI (əɊɋɑɥɋɘɗɥ ɔɗɔɇɔɋ ɈɓɎɒɆɓɎɋ 

ɕɖɎɒɋɓɋɓɎɤ ɈɔɍɒɔɌɓɔɗɘɋɏ ȮȮ Ɋɑɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɗɋɘɎ), 3GPP (ɆɈɘɔɒɆɘɎɍɆɜɎɥ ɇɋɗɕɖɔɈɔɊɓɡɛ 

ɗɋɘɋɏ) Ɏ GSMA (ɎɍəɝɋɓɎɋ ɈɆɖɎɆɓɘɔɈ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɗɋɘɋɈɔɏ ɆɈɘɔɒɆɘɎɍɆɜɎɎ).  

ȴɘɒɋɘɎɒ, ɝɘɔ ɕɖɎ ɓɋɐɔɘɔɖɡɛ ɖɆɍɑɎɝɎɥɛ Ɉ ɗɕɋɜɎɆɑɎɍɆɜɎɎ Ɉɗɋ SDO ɗɛɔɊɥɘɗɥ Ɉɔ ɒɓɋɓɎɎ, ɝɘɔ 

ɐɔɓɜɋɕɜɎɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɓɋɔɇɛɔɊɎɒɆ Ɋɑɥ ɖɋɆɑɎɍɆɜɎɎ ɎɓɓɔɈɆɜɎɔɓɓɡɛ əɗɑəɉ, 

ɔɖɎɋɓɘɎɖɔɈɆɓɓɡɛ ɓɆ ɎɓɊəɗɘɖɎɆɑɢɓɡɋ ɕɖɎɒɋɓɋɓɎɥ Ɏ ɓɋɔɘɠɋɒɑɋɒɔ ɗɈɥɍɆɓɆ ɗ ɓɔɈɔɏ 

ɆɖɛɎɘɋɐɘəɖɔɏ ɕɔɗɘɖɔɋɓɎɥ ɗɋɘɋɏ, ɔɗɓɔɈɆɓɓɔɏ ɓɆ ɕɖɎɓɜɎɕɆɛ ɈɎɖɘəɆɑɎɍɆɜɎɎ Ɏ 

ɕɖɔɉɖɆɒɒɓɔɉɔ əɕɖɆɈɑɋɓɎɥ.  

ȳɆɖɥɊə ɗ SDO ɆɐɘɎɈɓəɤ ɕɔɍɎɜɎɤ Ɉ ɚɔɖɒɎɖɔɈɆɓɎɎ ɐɔɓɜɋɕɘəɆɑɢɓɔɉɔ ɈɎɊɋɓɎɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ 

ɍɆɓɎɒɆɤɘ ɐɖəɕɓɋɏɞɎɋ ɈɋɓɊɔɖɡ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɔɉɔ Ɏ ɈɡɝɎɗɑɎɘɋɑɢɓɔɉɔ ɔɇɔɖəɊɔɈɆɓɎɥ, Ɇ 

ɘɆɐɌɋ ɈɋɓɊɔɖɡ ɗɖɋɊɗɘɈ ɆɈɘɔɒɆɘɎɍɆɜɎɎ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ.  

Ȩ ɐɆɝɋɗɘɈɋ ɓɔɈɔɉɔ ɈɎɊɆ ɎɉɖɔɐɔɈ Ɉ ɔɇɑɆɗɘɎ ɖɆɍɖɆɇɔɘɐɎ Ɏ ɕɖɆɐɘɎɝɋɗɐɔɏ ɖɋɆɑɎɍɆɜɎɎ ɐɔɓɜɋɕɜɎɎ 

ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɈɡɗɘəɕɆɤɘ ɉɑɔɇɆɑɢɓɡɋ ɔɇɑɆɝɓɡɋ ɕɖɔɈɆɏɊɋɖɡ, ɘɆɐɎɋ ɐɆɐ AWS, Google Cloud, 

Microsoft Azure, IBM Cloud, Oracle Cloud. ȴɓɎ ɓɋ ɘɔɑɢɐɔ ɆɐɘɎɈɓɔ ɗɘɎɒəɑɎɖəɤɘ ɔɕɋɖɆɘɔɖɔɈ ɗɈɥɍɎ ɐ 

ɖɋɆɑɎɍɆɜɎɎ ɎɓɓɔɈɆɜɎɔɓɓɡɛ əɗɑəɉ Ɏ ɖɆɍɈɋɖɘɡɈɆɓɎɤ ɎɓɚɖɆɗɘɖəɐɘəɖɡ ɗɋɘɋɏ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ, ɓɔ 

Ɏ ɖɆɍɖɆɇɆɘɡɈɆɤɘ ɕɖɋɊɓɆɍɓɆɝɋɓɓɡɋ ɔɕɋɖɆɘɔɖɆɒ ɈɎɖɘəɆɑɎɍɔɈɆɓɓɡɛ ɎɓɚɖɆɗɘɖəɐɘəɖ ɔɇɑɆɝɓɡɋ 

ɕɑɆɘɚɔɖɒɡ Ɋɑɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ ɕɖɆɐɘɎɝɋɗɐɎ ɕɔɑɓɔɉɔ ɗɘɋɐɆ NMS/OSS/BSS-

ɕɖɔɜɋɗɗɔɈ ɓɋɔɇɛɔɊɎɒɔɉɔ Ɋɑɥ ɖɆɍɈɋɖɘɡɈɆɓɎɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ Ɏ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ 

ɎɓɓɔɈɆɜɎɔɓɓɡɛ ɗɋɖɈɎɗɔɈ ɓɆ Ɏɛ ɔɗɓɔɈɋ. ȵɖɋɎɒəɟɋɗɘɈɔɒ ɉɑɔɇɆɑɢɓɡɛ ɔɇɑɆɝɓɡɛ ɕɖɔɈɆɏɊɋɖɔɈ ɓɆɊ 

ɈɋɓɊɔɖɆɒɎ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɔɉɔ ɔɇɔɖəɊɔɈɆɓɎɥ Ɏ ɕɖɔɉɖɆɒɒɓɔɉɔ ɔɇɋɗɕɋɝɋɓɎɥ ɥɈɑɥɋɘɗɥ 

ɈɔɍɒɔɌɓɔɗɘɢ ɕɎɑɔɘɓɔɉɔ ɖɆɍɈɋɖɘɡɈɆɓɎɥ ɗɈɔɎɛ ɖɆɍɖɆɇɔɘɔɐ ɓɆ ɗɔɇɗɘɈɋɓɓɔɏ ɉɑɔɇɆɑɢɓɔɏ 

ɎɓɚɖɆɗɘɖəɐɘəɖɋ, ɝɘɔ ɕɔɍɈɔɑɥɋɘ ɇɡɗɘɖɔ ɕɔɑəɝɆɘɢ ɔɇɖɆɘɓəɤ ɗɈɥɍɢ Ɏ ɊɔɖɆɇɆɘɡɈɆɘɢ ɗɈɔɎ ɖɋɞɋɓɎɥ 

Ɋɔ əɖɔɈɓɥ ɓɋɔɇɛɔɊɎɒɔɉɔ Ɋɑɥ Ɏɛ ɕɋɖɋɈɔɊɆ Ɉ ɗɘɆɘəɗ ɐɔɒɒɋɖɝɋɗɐɔɏ ɣɐɗɕɑəɆɘɆɜɎɎ.  

ȪɆɑɋɋ Ɉ ɓɆɗɘɔɥɟɋɒ ɖɆɍɊɋɑɋ ɖɆɗɗɒɔɘɖɋɓɡ ɐɔɓɜɋɕɘəɆɑɢɓɡɋ əɗɎɑɎɥ SDO Ɏ ɔɗɓɔɈɓɡɛ ɈɋɓɊɔɖɔɈ 

ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɔɉɔ ɔɇɔɖəɊɔɈɆɓɎɥ Ɏ ɕɖɔɉɖɆɒɒɓɔɉɔ ɔɇɋɗɕɋɝɋɓɎɥ, Ɇ ɕɖɔɈɔɊɎɒɆɥ ɗɔɈɒɋɗɘɓɔ ɗ 

ɔɕɋɖɆɘɔɖɆɒɎ ɗɈɥɍɎ ɖɆɇɔɘɆ ɉɑɔɇɆɑɢɓɡɛ ɔɇɑɆɝɓɡɛ ɕɖɔɈɆɏɊɋɖɔɈ ɕɔ ɕɖɆɐɘɎɝɋɗɐɔɏ ɖɋɆɑɎɍɆɜɎɎ 

ɎɓɓɔɈɆɜɎɔɓɓɡɛ ɗɋɖɈɎɗɔɈ, ɎɗɕɔɑɢɍəɤɟɎɛ ɕɖɋɎɒəɟɋɗɘɈɆ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ, ɔɕɎɗɆɓɆ Ɉ ȶɆɍɊɋɑɋ 5. 
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3.1.  ȴȧȿȫȫ ȨȮȪȫȳȮȫ 

ȦɈɘɔɒɆɘɎɍɆɜɎɥ əɕɖɆɈɑɋɓɎɥ ɗɋɘɢɤ Ɏ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ əɗɑəɉ ï ɔɗɓɔɈɆ ɔɇɋɗɕɋɝɋɓɎɥ ɉɎɇɐɔɗɘɎ Ɏ 

ɗɐɔɖɔɗɘɎ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ əɗɑəɉ, Ɇ ɘɆɐɌɋ ɊɔɗɘɎɌɋɓɎɥ ɣɐɔɓɔɒɎɝɋɗɐɔɏ əɗɘɔɏɝɎɈɔɗɘɎ ɕɔɗɘɆɈɟɎɐɔɈ 

ɜɎɚɖɔɈɡɛ əɗɑəɉ. 

ȵɖɔɇɑɋɒɡ, ɈɡɍɈɆɓɓɡɋ ɖɆɍɈɋɖɘɡɈɆɓɎɋɒ 5G Ɏ ɊɖəɉɎɛ ɗɋɘɋɏ ɗ ɈɎɖɘəɆɑɎɍɆɜɎɋɏ ɗɋɘɋɈɡɛ ɚəɓɐɜɎɏ Ɏ 

ɕɖɔɉɖɆɒɒɓɡɒ əɕɖɆɈɑɋɓɎɋɒ ɎɒɎ, ɊɎɐɘəɤɘ ɓɋɔɇɛɔɊɎɒɔɗɘɢ Ɉ ɘɖɆɓɗɚɔɖɒɆɜɎɎ ɗɋɘɋɏ Ɏ Ɉ ɎɍɒɋɓɋɓɎɎ 

ɗɕɔɗɔɇɔɈ əɕɖɆɈɑɋɓɎɥ Ɏ ɐɔɔɖɊɎɓɆɜɎɎ ɗɋɘɋɏ Ɏ əɗɑəɉ. ɃɘɎ ɕɖɔɇɑɋɒɡ ɔɇəɗɑɔɈɑɋɓɡ ɗɋɖɢɋɍɓɡɒɎ 

ɘɖɋɇɔɈɆɓɎɥɒɎ, ɈɐɑɤɝɆɥ ɔɉɖɆɓɎɝɋɓɎɥ ɓɆ ɕɖɔɕəɗɐɓəɤ ɗɕɔɗɔɇɓɔɗɘɢ, ɍɆɊɋɖɌɐə, ɈɔɍɒɔɌɓɔɗɘɢ 

ɕɖɋɊɔɗɘɆɈɑɥɘɢ ɕɋɖɗɔɓɆɑɎɍɎɖɔɈɆɓɓɡɋ əɗɑəɉɎ Ɏ ɕɔɊɊɋɖɌɐə ɒɆɗɗɔɈɡɛ ɐɔɒɒəɓɎɐɆɜɎɏ ɘɎɕɆ M2M.  

ȷɋɘɎ ɘɖɆɓɗɚɔɖɒɎɖəɤɘɗɥ Ɉ ɕɖɔɉɖɆɒɒɓɔ-əɕɖɆɈɑɥɋɒəɤ, ɗɋɖɈɎɗɓəɤ Ɏ ɜɋɑɔɗɘɓəɤ ɗɋɘɋɈəɤ 

ɆɖɛɎɘɋɐɘəɖə ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɘɋɛɓɔɑɔɉɎɝɋɗɐɎɛ ɎɓɗɘɖəɒɋɓɘɔɈ, ɘɆɐɎɛ ɐɆɐ ɈɎɖɘəɆɑɎɍɆɜɎɥ ɗɋɘɋɈɡɛ 

ɚəɓɐɜɎɏ (NFV), ɕɖɔɉɖɆɒɒɓɔ-ɐɔɓɚɎɉəɖɎɖəɋɒɆɥ ɗɋɘɢ (SDN) Ɏ ɉɖɆɓɎɝɓɡɋ ɈɡɝɎɗɑɋɓɎɥ (MEC). ȳɔɈɡɋ 

ɇɎɍɓɋɗ-ɒɔɊɋɑɎ, Ɉ ɘɔɒ ɝɎɗɑɋ ɘɋ, ɐɔɘɔɖɡɋ ɗɘɆɑɎ ɈɔɍɒɔɌɓɡɒɎ ɇɑɆɉɔɊɆɖɥ ɘɋɛɓɔɑɔɉɎɝɋɗɐɎɒ 

ɎɓɓɔɈɆɜɎɥɒ, ɘɆɐɎɒ ɐɆɐ ɖɆɍɊɋɑɋɓɎɋ ɓɆ ɗɋɘɋɈɡɋ ɗɑɔɎ (Network Slicing), ɔɇɋɗɕɋɝɎɈɆɤɘ ɉɎɇɐɔɗɘɢ Ɏ 

ɇɔɑɋɋ ɘɋɗɓɔɋ ɗɔɘɖəɊɓɎɝɋɗɘɈɔ Ɉ ɗɋɘɋɈɡɛ ɊɔɒɋɓɆɛ. Ȩ ɖɋɍəɑɢɘɆɘɋ ɣɐɗɕɔɓɋɓɜɎɆɑɢɓɔɋ əɈɋɑɎɝɋɓɎɋ 

ɔɇɟɋɏ ɗɑɔɌɓɔɗɘɎ ɗɋɘɎ, ɕɖɋɊɔɗɘɆɈɑɥɤɟɎɏ ɔɇɞɎɖɓɡɏ ɗɕɎɗɔɐ əɗɑəɉ ɕɔɑɢɍɔɈɆɘɋɑɥɒ, ɊɋɑɆɋɘ 

ɆɈɘɔɒɆɘɎɍɆɜɎɤ ɓɋɔɇɛɔɊɎɒɔɗɘɢɤ. 

ȵɖɋɊɔɗɘɆɈɑɋɓɎɋ əɗɑəɉ ɊɔɑɌɓɔ ɇɡɘɢ ɕɔɑɓɔɗɘɢɤ ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɓɔ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɗɎɗɘɋɒ 

əɕɖɆɈɑɋɓɎɥ ɌɎɍɓɋɓɓɡɒ ɜɎɐɑɔɒ ɜɎɚɖɔɈɡɛ əɗɑəɉ (LCM), ɈɐɑɤɝɆɥ əɕɖɆɈɑɋɓɎɋ əɗɑəɉɆɒɎ, 

əɕɖɆɈɑɋɓɎɋ ɗɋɘɢɤ Ɏ ɔɇɑɆɝɓɡɒɎ ɖɋɗəɖɗɆɒɎ, Ɇ ɘɆɐɌɋ ɓɔɈɡɏ ɕɔɊɛɔɊ ɐ əɕɖɆɈɑɋɓɎɤ Ɏ 

ɕɖɋɊɔɗɘɆɈɑɋɓɎɤ ɊɆɓɓɡɛ. ȰɔɓɋɝɓɆɥ ɜɋɑɢ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ï ɎɗɐɑɤɝɎɘɢ Ɉɗɋ ɈɎɊɡ ɗɋɘɋɏ ɐɖɔɒɋ 

ɆɈɘɔɓɔɒɓɡɛ, ɐɔɘɔɖɡɋ əɕɖɆɈɑɥɤɘɗɥ ɕɔɑɎɘɎɐɆɒɎ Ɉɡɗɔɐɔɉɔ əɖɔɈɓɥ, ɔɕɖɋɊɋɑɥɋɒɡɒɎ ɕɔɗɘɆɈɟɎɐɔɒ 

əɗɑəɉ ɎɑɎ ɆɖɋɓɊɆɘɔɖɔɒ ɗɋɘɋɈɔɉɔ ɗɑɔɥ.  

ȦɈɘɔɓɔɒɓɡɋ ɗɋɘɎ ɊɔɑɌɓɡ Ɏɒɋɘɢ ɈɔɍɒɔɌɓɔɗɘɢ ɗɆɒɔɐɔɓɚɎɉəɖɎɖɔɈɆɓɎɥ, ɗɆɒɔɐɔɓɘɖɔɑɥ, 

ɗɆɒɔɈɔɗɗɘɆɓɔɈɑɋɓɎɥ Ɏ ɗɆɒɔɔɕɘɎɒɎɍɆɜɎɎ ɇɋɍ ɊɆɑɢɓɋɏɞɋɉɔ ɈɒɋɞɆɘɋɑɢɗɘɈɆ ɝɋɑɔɈɋɐɆ. Ȫɑɥ ɣɘɔɉɔ 

ɘɖɋɇəɋɘɗɥ ɓɔɈɆɥ ɗɋɘɋɈɆɥ ɆɖɛɎɘɋɐɘəɖɆ, ɐɔɘɔɖɆɥ ɕɖɋɊɓɆɍɓɆɝɋɓɆ Ɋɑɥ əɕɖɆɈɑɋɓɎɥ, ɗ ɈɔɍɒɔɌɓɔɗɘɢɤ 

ɔɇɖɆɘɓɔɏ ɗɈɥɍɎ, Ɏ ɔɕɘɎɒɎɍɎɖɔɈɆɓɆ Ɋɑɥ ɆɑɉɔɖɎɘɒɔɈ ɒɆɞɎɓɓɔɉɔ ɔɇəɝɋɓɎɥ Ɏ ɎɗɐəɗɗɘɈɋɓɓɔɉɔ 

ɎɓɘɋɑɑɋɐɘɆ. Ȱ ɇɆɍɔɈɡɒ ɍɆɊɆɝɆɒ ɒɔɌɓɔ ɔɘɓɋɗɘɎ ɆɈɘɔɒɆɘɎɍɆɜɎɤ ɖɆɍɈɋɖɘɡɈɆɓɎɥ ɓɔɈɡɛ ɣɑɋɒɋɓɘɔɈ 

ɗɋɘɋɈɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ (Plug & Play), əɕɖɆɈɑɋɓɎɋ ɔɇɖɆɍɆɒɎ ȵȴ, ɍɆɊɆɓɎɋ ɓəɌɓɡɛ ɕɆɖɆɒɋɘɖɔɈ Ɉ 

ɓɆɗɘɖɔɏɐɆɛ ɗɋɘɋɈɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ Ɏ ɇɋɗɕɖɔɈɔɊɓɡɛ ɑɔɐɆɑɢɓɡɛ ɗɋɘɋɏ, ɔɕɖɋɊɋɑɋɓɎɋ ɞɆɇɑɔɓɔɈ 

ɆəɘɋɓɘɎɚɎɐɆɜɎɎ Ɏ ɆɈɘɔɖɎɍɆɜɎɎ əɗɘɖɔɏɗɘɈ ɕɖɎ ɕɔɊɐɑɤɝɋɓɎɎ ɐ ɗɋɘɎ Ɏ ɘ. Ɋ. ȪɆɌɋ ɓɆ ɣɘɔɒ ɇɆɍɔɈɔɒ 

əɖɔɈɓɋ ɚəɓɐɜɎɔɓɆɑɆ ɓɋɔɇɛɔɊɎɒ ɈɡɗɔɐɎɏ əɖɔɈɋɓɢ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɈɈɎɊə ɓɆɑɎɝɎɥ ɌɋɗɘɐɎɛ 

ɘɖɋɇɔɈɆɓɎɏ ɕɔ ɣɐɔɓɔɒɎɝɋɗɐɔɏ ɣɚɚɋɐɘɎɈɓɔɗɘɎ.  

ȦɈɘɔɓɔɒɓɆɥ ɗɋɘɢ ɗɔɗɘɔɎɘ Ɏɍ əɕɖɔɟɋɓɓɔɏ ɗɋɘɋɈɔɏ ɆɖɛɎɘɋɐɘəɖɡ, ɈɎɖɘəɆɑɎɍɎɖɔɈɆɓɓɡɛ 

ɐɔɒɕɔɓɋɓɘɔɈ, ɆɉɋɓɘɔɈ ɆɈɘɔɒɆɘɎɍɆɜɎɎ, ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɛ ɒɋɛɆɓɎɍɒɔɈ ɕɖɎɓɥɘɎɥ ɖɋɞɋɓɎɏ, 

ɐɔɘɔɖɡɋ ɕɖɋɊɗɘɆɈɑɥɤɘ ɈɔɍɒɔɌɓɔɗɘɎ Ɋɑɥ ɗɔɍɊɆɓɎɥ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɛ ɇɎɍɓɋɗ-ɔɕɋɖɆɜɎɏ Ɏ ɗɋɘɋɈɡɛ 

ɔɕɋɖɆɜɎɏ ɓɆ ɔɗɓɔɈɋ ɐɔɓɜɋɕɜɎɎ əɕɖɆɈɑɋɓɎɥ Ɉ ɍɆɒɐɓəɘɔɒ ɐɔɓɘəɖɋ (closed-loop). 

ȰɑɤɝɋɈɡɋ ɕɖɎɓɜɎɕɡ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ Ɋɑɥ ɕɔɊɊɋɖɌɐɎ ɕɋɖɗɕɋɐɘɎɈɓɡɛ ɗɎɗɘɋɒ 

əɕɖɆɈɑɋɓɎɥ ɗɋɘɢɤ: 

¶ ȹɕɖɔɟɋɓɎɋ: ɖɆɍɊɋɑɋɓɎɋ ɘɋɛɓɔɑɔɉɎɎ Ɉ ɔɘɊɋɑɢɓɡɋ ɇɎɍɓɋɗ-ɈɔɍɒɔɌɓɔɗɘɎ, ɝɘɔɇɡ əɕɖɔɗɘɎɘɢ Ɏ 

əɗɐɔɖɎɘɢ ɕɖɎɈɑɋɝɋɓɎɋ ɕɆɖɘɓɋɖɔɈ. 

¶ ȦɈɘɔɒɆɘɎɍɆɜɎɥ: ɗɔɍɊɆɓɎɋ zero-touch ɗɋɖɈɎɗɔɈ ɍɆ ɗɝɋɘ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɇɎɍɓɋɗ-ɕɖɔɜɋɗɗɔɈ Ɏ 

ɔɕɋɖɆɜɎɏ Ɉ ɍɆɒɐɓəɘɔɒ ɐɔɓɘəɖɋ (closed-loop). 
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¶ ȮɓɘɋɑɑɋɐɘəɆɑɢɓɔɗɘɢ: ɕɋɖɋɛɔɊ ɔɘ ɕɖɋɊɈɆɖɎɘɋɑɢɓɔ ɍɆɕɖɔɉɖɆɒɒɎɖɔɈɆɓɓɔɉɔ ɆɓɆɑɎɍɆ ɊɆɓɓɡɛ 

ɐ ɆɓɆɑɎɍə ɊɆɓɓɡɛ Ɉ ɖɋɆɑɢɓɔɒ ɈɖɋɒɋɓɎ ɓɆ ɔɗɓɔɈɋ ɒɆɞɎɓɓɔɉɔ ɔɇəɝɋɓɎɥ Ɏ ɎɗɐəɗɗɘɈɋɓɓɔɉɔ 

ɎɓɘɋɑɑɋɐɘɆ. 

ȷ ɘɔɝɐɎ ɍɖɋɓɎɥ ɇɎɍɓɋɗ-ɎɊɋɔɑɔɉɎɎ, ɆɈɘɔɓɔɒɓɡɋ ɗɋɘɎ ɗɔɗɘɔɥɘ Ɏɍ ɆɈɘɔɓɔɒɓɡɛ ɊɔɒɋɓɔɈ, ɐɔɘɔɖɡɋ 

ɗɑəɌɆɘ Ɉ ɐɆɝɋɗɘɈɋ ɔɗɓɔɈɓɔɉɔ ɔɇɠɋɐɘɆ, ɕɖɋɊɗɘɆɈɑɥɤɟɋɉɔ ɗɋɘɋɈɡɋ ɖɋɗəɖɗɡ / ɚəɓɐɜɎɎ ɐɆɐ əɗɑəɉɎ. 

ȴɗɓɔɈɓɡɋ ɕɖɎɓɜɎɕɡ ɖɆɇɔɘɡ ɆɈɘɔɓɔɒɓɡɛ ɊɔɒɋɓɔɈ: 

¶ ȦɈɘɔɓɔɒɓɔɗɘɢ: ɐɆɌɊɡɏ ɆɈɘɔɓɔɒɓɡɏ Ɋɔɒɋɓ ɒɔɌɋɘ əɕɖɆɈɑɥɘɢ ɗɈɔɎɒ ɕɔɈɋɊɋɓɎɋɒ Ɉ 

ɎɓɘɋɖɋɗɆɛ ɐɔɓɐɖɋɘɓɡɛ ɇɎɍɓɋɗ-ɜɋɑɋɏ. 

¶ ȦɇɗɘɖɆɐɜɎɥ: ɐɆɌɊɡɏ ɆɈɘɔɓɔɒɓɡɏ Ɋɔɒɋɓ ɗɐɖɡɈɆɋɘ ɊɋɘɆɑɎ ɖɋɆɑɎɍɆɜɎɎ ɊɔɒɋɓɆ, ɔɕɋɖɆɜɎɏ Ɏ 

ɚəɓɐɜɎɏ ɣɑɋɒɋɓɘɔɈ ɊɔɒɋɓɆ ɔɘ ɗɈɔɎɛ ɕɔɑɢɍɔɈɆɘɋɑɋɏ. 

¶ ȰɔɑɑɆɇɔɖɆɜɎɥ (ȨɍɆɎɒɔɊɋɏɗɘɈɎɋ): ɔɕɋɖɆɜɎɎ ɓɋɐɔɘɔɖɡɛ ɗɑəɌɇ ɕɔɇəɌɊɆɤɘ ɔɕɖɋɊɋɑɋɓɓɡɋ 

ɆɈɘɔɓɔɒɓɡɋ Ɋɔɒɋɓɡ ɈɍɆɎɒɔɊɋɏɗɘɈɔɈɆɘɢ Ɋɖəɉ ɗ Ɋɖəɉɔɒ Ɋɑɥ əɊɔɈɑɋɘɈɔɖɋɓɎɥ ɕɔɘɖɋɇɓɔɗɘɋɏ 

ɇɎɍɓɋɗɆ Ɏ ɐɑɎɋɓɘɔɈ ɓɆ ɕɖɔɘɥɌɋɓɎɎ Ɉɗɋɉɔ ɌɎɍɓɋɓɓɔɉɔ ɜɎɐɑɆ ɗɑəɌɇɡ. 

ȦɈɘɔɓɔɒɓɡɋ ɗɋɘɎ ɇəɊəɘ ɎɗɕɔɑɢɍɔɈɆɘɢ ɈɔɍɒɔɌɓɔɗɘɎ ɘɋɛɓɔɑɔɉɎɝɋɗɐɎɛ ɎɓɓɔɈɆɜɎɏ, ɕɖɋɊɑɆɉɆɋɒɡɋ 

5G ɗɋɘɥɒɎ, ɎɗɐəɗɗɘɈɋɓɓɡɒ Ɏɓɘɋɑɑɋɐɘɔɒ, ɈɎɖɘəɆɑɎɍɆɜɎɋɏ, ɔɇɑɆɝɓɡɒɎ Ɏ ɕɋɖɎɚɋɖɎɏɓɡɒɎ 

(ɉɖɆɓɎɝɓɡɒɎ) ɈɡɝɎɗɑɋɓɎɥɒɎ, Ɉ ɐɆɝɋɗɘɈɋ ɔɗɓɔɈɓɡɛ ɣɑɋɒɋɓɘɔɈ, ɉɆɖɆɓɘɎɖəɤɟɎɛ, ɝɘɔ ɈɋɖɘɎɐɆɑɎ 

ɥɈɑɥɤɘɗɥ ɓɋɔɘɠɋɒɑɋɒɡɒ ɐɔɒɕɔɓɋɓɘɔɒ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɔɏ ɣɐɔɗɎɗɘɋɒɡ. 

ȧɎɍɓɋɗ-ɜɋɓɓɔɗɘɢ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ Ɏɒɋɋɘ ɇɔɑɢɞɔɋ ɍɓɆɝɋɓɎɋ Ɋɑɥ ɜɎɚɖɔɈɔɏ ɘɖɆɓɗɚɔɖɒɆɜɎɎ ȮȰȸ, 

Ɇ ɘɆɐɌɋ ɊɖəɉɎɛ ɈɋɖɘɎɐɆɑɋɏ, ɘɆɐɎɛ ɐɆɐ əɒɓɡɏ ɉɔɖɔɊ, əɒɓɔɋ ɕɖɔɎɍɈɔɊɗɘɈɔ Ɏ ɘ. Ɋ. ȳɆɕɖɎɒɋɖ, ɕɥɘɔɋ 

ɕɔɐɔɑɋɓɎɋ ɗɎɗɘɋɒ ɒɔɇɎɑɢɓɔɏ ɗɈɥɍɎ ɔɇɋɟɆɋɘ ɕɖɔɖɡɈ Ɉ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɔɏ ɔɘɖɆɗɑɎ. ȳɔ, Ɉ 

ɔɘɑɎɝɎɋ ɔɘ ɕɖɋɊɡɊəɟɎɛ ɕɔɐɔɑɋɓɎɏ, ɖɋɝɢ ɎɊɋɘ ɓɋ ɔ ɇɔɑɢɞɋɏ ɕɖɔɕəɗɐɓɔɏ ɗɕɔɗɔɇɓɔɗɘɎ. 

ȵɖɔɈɆɏɊɋɖɡ ɊɔɑɌɓɡɋ ɎɓɈɋɗɘɎɖɔɈɆɘɢ Ɉ ɗɔɍɊɆɓɎɋ ɓɔɈɡɛ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɛ ɗɋɖɈɎɗɔɈ ɐɔɘɔɖɡɋ 

ɕɔɍɈɔɑɥɘ ɖɆɍɈɎɈɆɘɢɗɥ Ɉ ɓɆɕɖɆɈɑɋɓɎɎ ɖɋɆɑɢɓɔɏ ɜɎɚɖɔɈɔɏ ɘɖɆɓɗɚɔɖɒɆɜɎɎ, ɖɆɗɐɖɡɈɆɥ ɗɈɔɎ 

ɈɔɍɒɔɌɓɔɗɘɎ ɝɋɖɋɍ ɔɘɐɖɡɘɡɋ API-Ɏɓɘɋɖɚɋɏɗɡ Ɋɑɥ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ Ɏ ɒɔɓɋɘɎɍɆɜɎɎ 

ɎɓɓɔɈɆɜɎɔɓɓɡɛ əɗɑəɉ ɗ ɉɎɇɐɔɗɘɢɤ Ɏ ɗɔɐɖɆɟɋɓɎɋɒ ɈɖɋɒɋɓɎ ɈɡɈɔɊɆ ɣɘɎɛ ɓɔɈɡɛ əɗɑəɉ ɓɆ ɖɡɓɔɐ. 

ȴɊɓɆɐɔ ɖɆɍɈɎɘɎɋ ɕɔɑɓɔɗɘɢɤ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɥɈɑɥɋɘɗɥ Ɋɔɑɉɔɗɖɔɝɓɔɏ ɜɋɑɢɤ Ɏ ɘɖɋɇəɋɘ 

ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɡɛ əɗɎɑɎɏ, ɕɔɇəɌɊɋɓɎɤ Ɉɗɋɏ ɔɘɖɆɗɑɎ ɐ ɔɇɟɋɒə ɕɔɓɎɒɆɓɎɤ Ɏ ɐɔɓɗɋɓɗəɗə ɕɔ 

ɗɑɋɊəɤɟɎɒ ɈɔɕɖɔɗɆɒ: 

¶ ȴɕɖɋɊɋɑɋɓɎɋ ɐɔɓɜɋɕɜɎɎ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ, ɗɘɖəɐɘəɖɡ, əɖɔɈɓɋɏ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ Ɏ 

ɐɑɤɝɋɈɡɛ ɈɔɍɒɔɌɓɔɗɘɋɏ. 

¶ ȶɆɍɖɆɇɔɘɐɆ ɐɑɤɝɋɈɡɛ ɒɋɛɆɓɎɍɒɔɈ, ɎɓɘɋɖɚɋɏɗɔɈ Ɏ ɗɔɔɘɈɋɘɗɘɈəɤɟɎɛ ɕɔɐɆɍɆɘɋɑɋɏ Ɋɑɥ 

ɎɍɒɋɖɋɓɎɥ ɍɖɋɑɔɗɘɎ əɖɔɈɓɋɏ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ. 

¶ ȪɋɒɔɓɗɘɖɆɜɎɥ ɗɜɋɓɆɖɎɋɈ ɎɗɕɔɑɢɍɔɈɆɓɎɥ Ɏ ɕɋɖɋɊɔɈɡɛ ɕɖɆɐɘɎɐ Ɉ ɖɆɍɑɎɝɓɡɛ ɔɘɖɆɗɑɥɛ 

ɗɖɋɊɎ ɕɔɗɘɆɈɟɎɐɔɈ əɗɑəɉ ɗɈɥɍɎ, ɕɔɗɘɆɈɟɎɐɔɈ ɖɋɞɋɓɎɏ Ɏ ɐɑɎɋɓɘɔɈ. 

ȷɘɆɓɊɆɖɘɎɍɆɜɎɥ ɎɉɖɆɋɘ ɈɆɌɓəɤ ɖɔɑɢ ɗ ɘɔɝɐɎ ɍɖɋɓɎɥ ɚəɓɐɜɎɔɓɆɑɢɓɔɏ ɗɔɈɒɋɗɘɎɒɔɗɘɎ, 

ɔɗəɟɋɗɘɈɎɒɔɗɘɎ Ɏ ɕɖɔɒɡɞɑɋɓɓɔɉɔ ɖɆɍɈɋɖɘɡɈɆɓɎɥ. ȳɋɐɔɘɔɖɡɋ SDO əɌɋ ɍɆɕəɗɘɎɑɎ ɗɕɋɜɎɆɑɢɓɡɋ 

ɕɖɔɋɐɘɡ ɎɑɎ ɕɔɊɉɔɘɔɈɎɑɎ Ɋɔɐəɒɋɓɘɡ Ɋɑɥ ɕɔɊɊɋɖɌɐɎ ɖɆɍɈɎɘɎɥ Ɏ ɖɆɍɈɋɖɘɡɈɆɓɎɥ ɆɈɘɔɓɔɒɓɡɛ 

ɗɋɘɋɏ. 
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3.2.  ȨȮȪȫȳȮȫ TM FORUM  

3.2.1.  ȦɈɘɔɓɔɒɓɡɋ ɗɋɘɎ 

ȷɔɉɑɆɗɓɔ TM Forum, ɜɋɑɢɤ ɗɔɍɊɆɓɎɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɥɈɑɥɋɘɗɥ ɖɋɆɑɎɍɆɜɎɥ ɓɆɇɔɖɆ 

ɎɓɓɔɈɆɜɎɔɓɓɡɛ ɇɎɍɓɋɗ-ɒɔɊɋɑɋɏ Ɏ ɗɋɘɋɈɡɛ ɗɋɖɈɎɗɔɈ, ɐɔɘɔɖɡɋ ɔɇɋɗɕɋɝɆɘ ɜɎɚɖɔɈɎɍɆɜɎɤ 

ɐɑɤɝɋɈɡɛ ɔɘɖɆɗɑɋɏ ɣɐɔɓɔɒɎɐɎ (əɒɓɡɋ ɉɔɖɔɊɆ, əɒɓɆɥ ɕɖɔɒɡɞɑɋɓɓɔɗɘɢ, ɆɈɘɔɓɔɒɓɡɋ 

ɘɖɆɓɗɕɔɖɘɓɡɋ ɗɖɋɊɗɘɈɆ), Ɇ ɘɆɐɌɋ ɕɔɍɈɔɑɥɘ ɕɖɋɊɔɗɘɆɈɎɘɢ ɜɎɚɖɔɈɡɋ ɗɋɖɈɎɗɡ Ɋɑɥ ɒɆɗɗɔɈɡɛ 

ɕɔɘɖɋɇɎɘɋɑɋɏ ɍɆ ɗɝɋɘ ɕɔɑɓɔɗɘɢɤ ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɓɓɡɛ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɛ ɇɎɍɓɋɗ- Ɏ ɗɋɘɋɈɡɛ 

ɔɕɋɖɆɜɎɏ. Ƀɘɔ ɇəɊɋɘ ɗɊɋɑɆɓɔ ɍɆ ɗɝɋɘ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɕɖɋɎɒəɟɋɗɘɈ ɎɗɐəɗɗɘɈɋɓɓɔɉɔ ɎɓɘɋɑɑɋɐɘɆ 

(AI), ɇɔɑɢɞɎɛ ɊɆɓɓɡɛ, ɔɇɑɆɝɓɡɛ ɈɡɝɎɗɑɋɓɎɏ, IoT Ɏ 5G, Ɏ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ çZero Xè (zero wait, 

zero touch, zero trouble)  ï ɗɒ. ȶɎɗ. 34. 

ȦɈɘɔɒɆɘɎɍɆɜɎɥ ɕɔɍɈɔɑɎɘ ɔɕɋɖɆɘɔɖɆɒ ɕɖɋɊɔɗɘɆɈɑɥɘɢ ɈɔɍɒɔɌɓɔɗɘɎ ɆɈɘɔɓɔɒɓɔɏ ɗɋɘɎ ɔɊɓɎɒ Ɏɍ ɊɈəɛ 

ɗɕɔɗɔɇɔɈ: 

¶ çɐɆɐ əɗɑəɉɆè (as-a-service), ɕɖɋɊɔɗɘɆɈɑɥɋɒɆɥ Ɉ ɖɋɌɎɒɋ ɖɋɆɑɢɓɔɉɔ ɈɖɋɒɋɓɎ, ɕɔ ɍɆɕɖɔɗə, ɗ 

ɈɔɍɒɔɌɓɔɗɘɢɤ ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɓɓɔɏ ɕɔɊɊɋɖɌɐɎ ɓɋɕɖɋɖɡɈɓɔɉɔ ɕɔɑɓɔɉɔ ɌɎɍɓɋɓɓɔɉɔ ɜɎɐɑɆ 

ɗɋɘɋɈɡɛ / ȮȰȸ-əɗɑəɉ) 

¶ çɐɆɐ ɕɑɆɘɚɔɖɒɆè (as-a-platform), ɐɔɘɔɖɆɥ ɔɇɋɗɕɋɝɎɘ ɣɐɔɗɎɗɘɋɒɓɔɋ ɈɍɆɎɒɔɊɋɏɗɘɈɎɋ ɒɋɌɊə 

ɈɋɖɘɎɐɆɑɥɒɎ Ɏ ɕɔɗɘɆɈɟɎɐɆɒɎ ɗɋɘɋɈɡɛ / ȮȰȸ-əɗɑəɉ. 

ȵɋɖɈɡɏ ɗɕɔɗɔɇ ɗɔɔɘɈɋɘɗɘɈəɋɘ ɖɔɑɎ ɔɕɋɖɆɘɔɖɆ ɗɐɈɔɍɓɔɉɔ ɗɋɘɋɈɔɉɔ ɗɑɔɥ, Ɉɘɔɖɔɏ ï ɔɕɋɖɆɘɔɖɆ 

ɎɓɚɖɆɗɘɖəɐɘəɖɓɔɉɔ ɊɔɒɋɓɆ. 

ȶɎɗ. 34 . ȨɎɊɋɓɎɋ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ TM Forum 

 

ȮɗɘɔɝɓɎɐ: TM Forum 

Ȫɑɥ ɊɔɗɘɎɌɋɓɎɥ ɣɘɔɏ ɜɋɑɎ ɔɕɋɖɆɘɔɖɆɒ ɓɋɔɇɛɔɊɎɒɔ ɕɖɋɔɇɖɆɍɔɈɆɘɢ ɗəɟɋɗɘɈəɤɟɎɋ ɒɔɊɋɑɎ 

ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ əɗɑəɉ, ɝɘɔɇɡ ɕɔɑɓɔɗɘɢɤ ɖɋɆɑɎɍɔɈɆɘɢ ɕɔɘɋɓɜɎɆɑ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ Ɏ ɘɋ 
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ɕɖɋɎɒəɟɋɗɘɈɆ, ɐɔɘɔɖɡɋ ɔɓɎ ɕɖɋɊɑɆɉɆɤɘ. ȵɖɋɊɑɆɉɆɋɒɡɋ ɓɔɈɡɋ ɕɔɊɛɔɊɡ ɐ ɣɐɔɗɎɗɘɋɒɋ Ɏ ɇɎɍɓɋɗ-

ɒɔɊɋɑɥɒ ɍɆɐɑɤɝɆɤɘɗɥ Ɉ ɗɑɋɊəɤɟɋɒ: 

¶ ȷɔɘɖəɊɓɎɝɋɗɘɈɔ ɗ ɕɆɖɘɓɋɖɆɒɎ Ɋɑɥ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɐɔɓɋɝɓɔɉɔ ɗɋɖɈɎɗɆ Ɏ ɒɔɊɋɑɢ 

ɣɐɔɗɎɗɘɋɒɡ. ȪɆɓɓɔɋ ɗɔɘɖəɊɓɎɝɋɗɘɈɔ ɓɋɔɇɛɔɊɎɒɔ Ɋɑɥ ɕɖɋɊɑɔɌɋɓɎɥ ɐɑɎɋɓɘɆɒ 

ɕɋɖɗɔɓɆɑɎɍɎɖɔɈɆɓɓɡɛ əɗɑəɉ Ɏ ɈɔɍɒɔɌɓɔɗɘɋɏ ɕɔ ɍɆɕɖɔɗə Ɉ ɖɋɌɎɒɋ ɖɋɆɑɢɓɔɉɔ ɈɖɋɒɋɓɎ, ɝɘɔ 

ɔɘɑɎɝɆɋɘɗɥ ɔɘ ɘɖɆɊɎɜɎɔɓɓɔɏ ɒɔɊɋɑɎ çcustomer-provider-supplierè, ɘɆɐɌɋ ɎɍɈɋɗɘɓɔɏ ɐɆɐ 

çɈɗɋ ɐɆɐ əɗɑəɉɆè. 

¶ ȲɔɊɋɑɢ ɗɔɈɒɋɗɘɓɔɉɔ ɕɖɋɊɗɘɆɈɑɋɓɎɥ ɐɔɓɋɝɓɔɉɔ ɗɋɖɈɎɗɆ. Ȫɑɥ ɗɔɍɊɆɓɎɥ ɓɔɈɔɏ ɣɐɔɗɎɗɘɋɒɡ 

ɖɋɞɆɤɟɋɋ ɍɓɆɝɋɓɎɋ Ɏɒɋɋɘ ɒɔɊɋɑɢ ɗɔɈɒɋɗɘɓɔɏ ɐɔɑɑɆɇɔɖɆɜɎɎ, ɕɔɍɈɔɑɥɤɟɆɥ ɎɗɕɔɑɢɍɔɈɆɘɢ 

ɓɆɎɇɔɑɋɋ ɕɔɊɛɔɊɥɟɎɋ ɖɋɞɋɓɎɥ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɑəɝɞɎɛ Ɉ ɗɈɔɋɒ ɐɑɆɗɗɋ ɘɋɛɓɔɑɔɉɎɏ 

ɕɔɗɖɋɊɗɘɈɔɒ ɈɍɆɎɒɔɈɡɉɔɊɓɔɉɔ ɗɔɘɖəɊɓɎɝɋɗɘɈɆ ɗ ɖɆɍɊɋɑɋɓɎɋɒ ɈɡɉɔɊɡ (benefit-sharing). 

¶ ȲɔɊɋɑɢ çɍɓɆɓɎɋ ɐɆɐ əɗɑəɉɆè. Ȫɑɥ ɔɇɗɋɝɋɓɎɥ ɗɔɈɒɋɗɘɓɔɏ ɐɔɑɑɆɇɔɖɆɜɎɎ, ɔɇɒɋɓɔɒ ɍɓɆɓɎɥɒɎ 

Ɏ ɎɓɚɔɖɒɆɜɎɋɏ ɔ ɕɖɋɊɔɗɘɆɈɑɥɋɒɔɏ əɗɑəɉɋ ɊɔɑɌɓɡ ɖɆɗɕɖɔɗɘɖɆɓɥɘɢɗɥ Ɏ ɒɔɓɋɘɎɍɎɖɔɈɆɘɢɗɥ 

ɝɋɖɋɍ ɔɇɟəɤ ɕɑɆɘɚɔɖɒə. 

ȦɈɘɔɓɔɒɓɡɋ ɗɋɘɎ ɓɆɜɋɑɋɓɡ ɓɆ ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ ɕɔɑɓɔɗɘɢɤ ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɓɓɡɛ əɗɑəɉ ɗ 

ɕɔɊɊɋɖɌɐɔɏ ɐɔɓɜɋɕɜɎɎ çZero-Xè, ɎɓɓɔɈɆɜɎɔɓɓɡɒɎ ɗɋɘɋɈɡɒɎ Ɏ ȮȰȸ-əɗɑəɉɆɒɎ Ɋɑɥ ɈɋɖɘɎɐɆɑɢɓɡɛ 

ɔɘɖɆɗɑɋɈɡɛ ɕɔɑɢɍɔɈɆɘɋɑɋɏ Ɏ ɕɔɘɖɋɇɎɘɋɑɋɏ. Ȱɖɔɒɋ ɘɔɉɔ, Ɏɒ ɓɋɔɇɛɔɊɎɒɔ ɕɔɊɊɋɖɌɎɈɆɘɢ 

ɐɔɓɜɋɕɜɎɤ çSelf-Xè (self-serving, self-fulfilling Ɏ self-assuring) ɎɓɚɖɆɗɘɖəɐɘəɖə 

ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɛ ɗɋɘɋɏ Ɋɑɥ ɕɔɑɢɍɔɈɆɘɋɑɋɏ.  

ȦɈɘɔɓɔɒɓɡɋ ɗɋɘɎ ɗɔɗɘɔɥɘ Ɏɍ əɕɖɔɟɋɓɓɔɏ ɗɋɘɋɈɔɏ ɆɖɛɎɘɋɐɘəɖɡ, ɛɆɖɆɐɘɋɖɎɍəɤɟɋɏɗɥ ɆɈɘɔɓɔɒɓɡɒɎ 

ɊɔɒɋɓɆɒɎ Ɏ ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɓɓɡɒɎ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɒɎ ɇɎɍɓɋɗ-ɔɕɋɖɆɜɎɥɒɎ, Ɏ ɗɋɘɋɈɡɒɎ 

ɔɕɋɖɆɜɎɥɒɎ Ɋɑɥ əɕɖɆɈɑɋɓɎɥ ɜɎɚɖɔɈɡɒ ɗɋɖɈɎɗɔɈ ɕɔ ɍɆɒɐɓəɘɔɒə ɜɎɐɑə (closed-loop), ɐɔɘɔɖɡɋ 

ɕɖɋɊɑɆɉɆɤɘ ɓɆɎɑəɝɞɎɋ ɈɔɍɒɔɌɓɔɗɘɎ Ɋɑɥ ɕɔɑɢɍɔɈɆɘɋɑɋɏ, Ɇ Ɏɒɋɓɓɔ, ɆɈɘɔɒɆɘɎɍɆɜɎɤ / 

ɆɈɘɔɓɔɒɓɔɗɘɢ ɔɕɋɖɆɜɎɏ ɕɔɑɓɔɉɔ ɌɎɍɓɋɓɓɔɉɔ ɜɎɐɑɆ Ɏ ɒɆɐɗɎɒɆɑɢɓɔɋ ɎɗɕɔɑɢɍɔɈɆɓɎɋ ɖɋɗəɖɗɔɈ. 

ȺɖɋɏɒɈɔɖɐ TM Forum Ɋɑɥ ɖɆɇɔɘɡ ɗ ɆɈɘɔɓɔɒɓɡɒ ɗɋɘɥɒɎ, ɔɕɖɋɊɋɑɥɋɘ ɘɖɎ əɖɔɈɓɥ Ɏ ɝɋɘɡɖɋ 

ɍɆɒɐɓəɘɡɛ ɜɎɐɑɆ Ɋɑɥ ɗɔɍɊɆɓɎɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ. ȸɖɎ əɖɔɈɓɥ - ɣɘɔ ɔɇɟɎɏ ɓɆɇɔɖ ɔɕɋɖɆɜɎɏ, 

ɐɔɘɔɖɡɋ ɒɔɌɓɔ ɎɗɕɔɑɢɍɔɈɆɘɢ Ɋɑɥ ɕɔɊɊɋɖɌɐɎ Ɉɗɋɛ ɗɜɋɓɆɖɎɋɈ Ɏ ɇɎɍɓɋɗ-ɕɔɘɖɋɇɓɔɗɘɋɏ: 

¶ ȹɖɔɈɋɓɢ ɔɕɋɖɆɜɎɏ ɗ ɖɋɗəɖɗɆɒɎ. ȴɇɋɗɕɋɝɎɈɆɋɘ ɆɈɘɔɒɆɘɎɍɆɜɎɤ ɗɋɘɋɈɡɛ ɖɋɗəɖɗɔɈ Ɏ 

ɚəɓɐɜɎɏ ɓɆ ɐɆɌɊɔɒ əɖɔɈɓɋ ɆɈɘɔɓɔɒɓɔɉɔ ɊɔɒɋɓɆ. 

¶ ȹɖɔɈɋɓɢ ɗɋɖɈɎɗɓɡɛ ɔɕɋɖɆɜɎɏ. ȵɖɋɊɔɗɘɆɈɑɥɋɘ ɈɔɍɒɔɌɓɔɗɘɎ Ɋɑɥ ɕɑɆɓɎɖɔɈɆɓɎɥ ɗɋɘɎ, 

ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ, ɖɆɍɈɋɖɘɡɈɆɓɎɥ, ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ Ɏ ɔɕɘɎɒɎɍɆɜɎɎ Ȯȸ-əɗɑəɉ Ɉ ɓɋɗɐɔɑɢɐɎɛ 

ɆɈɘɔɓɔɒɓɡɛ ɊɔɒɋɓɆɛ. 

¶ ȹɖɔɈɋɓɢ ɇɎɍɓɋɗ-ɔɕɋɖɆɜɎɏ. ȵɖɋɊɔɗɘɆɈɑɥɋɘ ɈɔɍɒɔɌɓɔɗɘɎ Ɋɑɥ ɇɎɍɓɋɗɆ əɗɑəɉ, ɣɐɔɗɎɗɘɋɒɡ Ɏ 

ɕɆɖɘɓɋɖɔɈ. 

Ƚɋɘɡɖɋ ɍɆɒɐɓəɘɡɛ ɐɔɓɘəɖɆ, ɔɕɖɋɊɋɑɋɓɓɡɋ Ɋɑɥ ɈɡɕɔɑɓɋɓɎɥ ɕɔɑɓɔɉɔ ɌɎɍɓɋɓɓɔɉɔ ɜɎɐɑɆ 

ɒɋɌəɖɔɈɓɋɈɔɉɔ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ Ɉ ɆɈɘɔɓɔɒɓɔɏ ɗɋɘɎ: 

¶ User closed-loop. ȨɍɆɎɒɔɊɋɏɗɘɈɎɋ ɓɆ ɘɖɋɛ Ɉɡɞɋəɕɔɒɥɓəɘɡɛ əɖɔɈɓɥɛ Ɋɑɥ ɕɔɊɊɋɖɌɐɎ 

ɈɡɕɔɑɓɋɓɎɥ ɕɔɑɢɍɔɈɆɘɋɑɢɗɐɎɛ əɗɑəɉ. ȨɍɆɎɒɔɊɋɏɗɘɈɎɋ ɓɆ ɖɆɍɓɡɛ əɖɔɈɓɥɛ ɊɔɑɌɓɔ ɇɡɘɢ 

ɔɗɓɔɈɆɓɔ ɓɆ ɕɖɔɗɘɡɛ ɎɓɘɋɖɚɋɏɗɆɛ API. 

¶ Business closed-loop. ȨɍɆɎɒɔɊɋɏɗɘɈɎɋ ɒɋɌɊə OSS/BSS ɔɕɋɖɆɜɎɥɒɎ. ȴɕɋɖɆɜɎɎ ɓɋɔɇɛɔɊɎɒɔ 

ɒɔɊɋɖɓɎɍɎɖɔɈɆɘɢ Ɋɔ ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɓɓɔɉɔ ɇɎɍɓɋɗ-ɗɔɘɖəɊɓɎɝɋɗɘɈɆ Ɏ ɣɐɔɗɎɗɘɋɒɡ 

ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ əɗɑəɉ ɕɔ ɍɆɕɖɔɗə. ȴɇɡɝɓɔ Ɋɑɥ ɣɘɔɉɔ ɘɖɋɇəɋɘɗɥ ɗɔɈɒɋɗɘɓɆɥ ɖɆɇɔɘɆ 
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ɓɋɗɐɔɑɢɐɎɛ ɕɔɗɘɆɈɟɎɐɔɈ əɗɑəɉ ɕɔ Ɉɗɋɒə ɒɎɖə ɝɋɖɋɍ ɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɡɋ Ɏɓɘɋɖɚɋɏɗɡ 

BSS. 

¶ Service closed-loop. ȨɍɆɎɒɔɊɋɏɗɘɈɎɋ ɒɋɌɊə ɗɋɖɈɎɗɔɒ, ɗɋɘɢɤ Ɏ ɖɋɗəɖɗɆɒɎ OSS. ȴɕɋɖɆɜɎɎ 

ɓɋɔɇɛɔɊɎɒɔ ɒɔɊɋɖɓɎɍɎɖɔɈɆɘɢ ɗ əɗɘɆɖɋɈɞɋɉɔ ɎɓɊɎɈɎɊəɆɑɎɍɎɖɔɈɆɓɓɔɉɔ ɕɔɊɛɔɊɆ, 

ɔɖɎɋɓɘɎɖɔɈɆɓɓɔɉɔ ɓɆ ɕɖɔɋɐɘɡ (Ɉɡɗɔɐɔ ɐɆɗɘɔɒɎɍɎɖɔɈɆɓɓɡɋ ɕɔɊ ɐɑɎɋɓɘɆ ɗɋɖɈɎɗɡ), ɓɆ 

ɕɑɆɘɚɔɖɒə, ɔɗɓɔɈɆɓɓəɤ ɓɆ ɆɈɘɔɒɆɘɎɍɆɜɎɤ ɔɕɋɖɆɜɎɏ ɕɔɑɓɔɉɔ ɌɎɍɓɋɓɓɔɉɔ ɜɎɐɑɆ ɗɋɖɈɎɗɆ. 

ȦɈɘɔɒɆɘɎɍɆɜɎɥ ɔɕɋɖɆɜɎɏ ɑɋɌɎɘ Ɉ ɔɗɓɔɈɋ ɣɚɚɋɐɘɎɈɓɔɗɘɎ ɕɖɔɎɍɈɔɊɗɘɈɆ Ɏ ɉɎɇɐɔɗɘɎ 

ɇɎɍɓɋɗɆ. 

¶ Resource closed-loop. ȨɍɆɎɒɔɊɋɏɗɘɈɎɋ ɔɕɋɖɆɜɎɏ ɗɋɘɎ Ɏ Ȯȸ-ɖɋɗəɖɗɔɈ ɓɆ əɖɔɈɓɋ ɆɈɘɔɓɔɒɓɡɛ 

ɊɔɒɋɓɔɈ. ȷɋɘɢ ɓɋɔɇɛɔɊɎɒɔ ɒɔɊɋɖɓɎɍɎɖɔɈɆɘɢ ɔɘ ɚɖɆɉɒɋɓɘɎɖɔɈɆɓɓɔɏ, ɖɆɍɖɔɍɓɋɓɓɔɏ 

ɎɓɘɋɉɖɆɜɎɎ əɖɔɈɓɥ ɗɋɘɋɈɡɛ ɣɑɋɒɋɓɘɔɈ Ɋɔ ɍɆɒɐɓəɘɔɉɔ ɜɎɐɑɆ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɈɡɛ ɊɔɒɋɓɔɈ 

ɗ ɗəɟɋɗɘɈɋɓɓɔ əɕɖɔɟɋɓɓɔɏ ɗɋɘɋɈɔɏ ɆɖɛɎɘɋɐɘəɖɔɏ, ɗɐɖɡɈɆɥ ɗɑɔɌɓɔɗɘɢ ɍɆ ɗɝɋɘ ɆɇɗɘɖɆɐɜɎɎ. 

ȳɆ ȶɎɗ. 35 ɕɔɐɆɍɆɓ ɛɆɖɆɐɘɋɖ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɒɋɌɊə closed loop ɖɆɍɑɎɝɓɡɛ əɖɔɈɓɋɏ. 

ȨɍɆɎɒɔɊɋɏɗɘɈɎɋ ɒɋɌɊə ɗɒɋɌɓɡɒɎ əɖɔɈɓɥɒɎ ɥɈɑɥɋɘɗɥ çɕɖɔɗɘɡɒè (ɝɋɘɐɔ ɗɕɋɜɎɚɎɜɎɖəɋɒɡɒ), 

ɇɎɍɓɋɗ-ɔɖɎɋɓɘɎɖɔɈɆɓɓɡɒ Ɏ ɓɋɍɆɈɎɗɎɒɡɒ ɔɘ ɘɋɛɓɔɑɔɉɎɎ / ɖɋɆɑɎɍɆɜɎɎ. 

ȶɎɗ. 35 . ȺɖɋɏɒɈɔɖɐ Ɋɑɥ ɕɔɗɘɖɔɋɓɎɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ 

 

ȮɗɘɔɝɓɎɐ: TM Forum 
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3.2.2.  ȶɆɍɈɎɘɎɋ ɣɘɆɑɔɓɓɔɏ ɆɖɛɎɘɋɐɘəɖɡ OSS/ BSS Ɉ ɓɆɕɖɆɈɑɋɓɎɎ 

ɆɈɘɔɓɔɒɓɡɛ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɛ ɗɋɘɋɏ  

ȰɆɐ ɗɑɋɊəɋɘ Ɏɍ ɖɆɍɊɋɑɆ 3.2.1. ɐɔɓɜɋɕɜɎɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɔɛɈɆɘɡɈɆɋɘ ɓɋ ɘɔɑɢɐɔ ɕɖɔɜɋɗɗɡ 

əɕɖɆɈɑɋɓɎɥ ɗɋɘɥɒɎ (NMS), ɓɔ Ɏ OSS Ɏ ɊɆɌɋ BSS-ɕɖɔɜɋɗɗɡ. Ȩ ɗɈɥɍɎ ɗ ɣɘɎɒ ɗɑɋɊəɋɘ ɖɆɗɗɒɔɘɖɋɘɢ 

ɐɆɐ ɐɔɓɜɋɕɜɎɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɗɔɔɘɓɔɗɎɘɗɥ ɗ ɘɖɋɇɔɈɆɓɎɥɒɎ ɗɘɆɓɊɆɖɘɔɈ Ɉ ɔɇɑɆɗɘɎ ɔɖɉɆɓɎɍɆɜɎɎ 

Ɏ ɆɈɘɔɒɆɘɎɍɆɜɎɎ OSS/BSS-ɕɖɔɜɋɗɗɔɈ. 

ȳɆɎɇɔɑɋɋ ɆɈɘɔɖɎɘɋɘɓɔɏ Ɉ ɘɋɑɋɐɔɒ-ɔɘɖɆɗɑɎ ɔɖɉɆɓɎɍɆɜɎɋɏ, ɍɆɓɎɒɆɤɟɋɏɗɥ ɔɕɎɗɆɓɎɋɒ Ɏ 

ɗɘɆɓɊɆɖɘɎɍɆɜɎɋɏ ɕɖɔɜɋɗɗɔɈ OSS/BSS Ɏ ɗɖɋɊɗɘɈ Ɏɛ ɆɈɘɔɒɆɘɎɍɆɜɎɎ, ɥɈɑɥɋɘɗɥ TM Forum (TMF). 

ȪɆɓɓɆɥ ɖɆɇɔɘɆ ɗɎɗɘɋɒɆɘɎɍɎɖɔɈɆɓɆ Ɉ ɖɆɒɐɆɛ ɖɋɉəɑɥɖɓɔ ɔɇɓɔɈɑɥɋɒɔɏ ɐɔɓɜɋɕɜɎɎ Frameworx. 

TM Forum Frameworx ï ɣɘɔ ɓɆɇɔɖ ɎɓɗɘɖəɒɋɓɘɔɈ, ɇɆɍɔɈɡɛ ɇɎɇɑɎɔɘɋɐ, ɐɔɘɔɖɡɋ ɔɇɋɗɕɋɝɎɈɆɤɘ 

ɗɋɖɈɎɗ-ɔɖɎɋɓɘɎɖɔɈɆɓɓɡɏ ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɓɓɡɏ ɕɔɊɛɔɊ ɐ ɇɎɍɓɋɗ-ɔɕɋɖɆɜɎɥɒ. Frameworx 

ɕɖɋɊɔɗɘɆɈɑɥɋɘ ɗɘɆɓɊɆɖɘɎɍɎɖɔɈɆɓɓɡɋ ɇɎɍɓɋɗ-ɒɋɘɖɎɐɎ, ɕɔɍɈɔɑɥɤɟɎɋ ɕɖɔɈɔɊɎɘɢ ɗɖɆɈɓɎɘɋɑɢɓɡɏ 

ɆɓɆɑɎɍ, Ɇ ɘɆɐɌɋ ɓɆɇɔɖ ɔɘɐɖɡɘɡɛ API, ɐɔɘɔɖɡɋ ɔɇɋɗɕɋɝɎɈɆɤɘ ɎɓɘɋɉɖɆɜɎɤ ɒɋɌɊə ɗɎɗɘɋɒɆɒɎ Ɏ 

ɕɑɆɘɚɔɖɒɆɒɎ. Frameworx ɘɆɐɌɋ ɈɐɑɤɝɆɋɘ ɕɖɆɐɘɎɐɎ ɈɓɋɊɖɋɓɎɥ ɎɓɗɘɖəɒɋɓɘɔɈ Ɏ ɖɋɐɔɒɋɓɊɆɜɎɎ 

ɎɗɕɔɑɢɍɔɈɆɓɎɥ. 

ȴɗɓɔɈɓɡɋ ɐɔɒɕɔɓɋɓɘɡ ɐɔɓɜɋɕɜɎɎ Frameworx ɈɐɑɤɝɆɤɘ: 

¶ Business Process Framework (eTOM) - ɐɔɒɕɑɋɐɗɓɔɋ ɒɓɔɉɔəɖɔɈɓɋɈɔɋ ɕɖɋɊɗɘɆɈɑɋɓɎɋ ɔ 

ɐɑɤɝɋɈɡɛ ɇɎɍɓɋɗ-ɕɖɔɜɋɗɗɆɛ, ɓɋɔɇɛɔɊɎɒɡɛ Ɋɑɥ əɕɖɆɈɑɋɓɎɥ ɜɎɚɖɔɈɡɒ ɕɖɋɊɕɖɎɥɘɎɋɒ; 

¶ Information Framework (SID, Shared Information and Data Model) ɔɕɖɋɊɋɑɥɋɘ ɕɔɊɛɔɊ ɐ 

ɔɕɎɗɆɓɎɤ Ɏ ɎɗɕɔɑɢɍɔɈɆɓɎɤ ɊɆɓɓɡɛ, ɍɆɊɋɏɗɘɈɔɈɆɓɓɡɛ Ɉ ɇɎɍɓɋɗ-ɕɖɔɜɋɗɗɆɛ. ȵɖɋɊɗɘɆɈɑɥɋɘ 

ɗɔɇɔɏ ɇɆɍɔɈəɤ ɒɔɊɋɑɢ Ɏ ɔɇɟɎɏ ɗɑɔɈɆɖɢ ɇɆɍɔɈɡɛ ɕɔɓɥɘɎɏ Ɏ ɎɓɚɔɖɒɆɜɎɎ, ɓɋɔɇɛɔɊɎɒɔɏ Ɋɑɥ 

ɖɋɆɑɎɍɆɜɎɎ ɕɖɔɜɋɗɗɔɈ Business Process Framework; 

¶ Application Framework (TAM) - ɕɖɋɊɔɗɘɆɈɑɥɋɘ ɥɍɡɐ Ɏ ɗɖɋɊɗɘɈɆ ɎɊɋɓɘɎɚɎɐɆɜɎɎ ɔɇɟɎɋ Ɋɑɥ 

ɗɔɔɇɟɋɗɘɈ, ɐɔɘɔɖɡɋ ɕɔɗɘɆɈɑɥɤɘ, ɕɖɔɋɐɘɎɖəɤɘ Ɏ ɍɆɐəɕɆɤɘ ȵȴ. ȺɆɐɘɎɝɋɗɐɎ ɣɘɔ 

ɖəɐɔɈɔɊɗɘɈɔ ɕɔ ɔɕɖɋɊɋɑɋɓɎɤ Ɏ ɓɆɈɎɉɆɜɎɎ ɕɔ ɣɑɋɒɋɓɘɆɒ ɑɆɓɊɞɆɚɘɆ ɗɑɔɌɓɡɛ ɗɎɗɘɋɒ 

əɕɖɆɈɑɋɓɎɥ; 

¶ ȦɖɛɎɘɋɐɘəɖɆ ɎɓɘɋɉɖɆɜɎɏ Ɏ ɊɔɉɔɈɔɖɓɡɋ ɔɕɖɋɊɋɑɋɓɎɥ ɎɓɘɋɖɚɋɏɗɔɈ (Integration framework);  

¶ ȶɋɚɋɖɋɓɘɓɆɥ ɒɔɊɋɑɢ ɇɎɍɓɋɗ-ɒɋɘɖɎɐ; 

¶ ȵɖɆɐɘɎɝɋɗɐɎɋ ɖɋɐɔɒɋɓɊɆɜɎɎ Ɏ ɕɖɎɒɋɖɡ ɎɗɕɔɑɢɍɔɈɆɓɎɥ. 

ȰɔɓɜɋɕɜɎɥ ɖɋɚɋɖɋɓɘɓɡɛ ɒɔɊɋɑɋɏ Frameworx Ɏɗɕɔɑɢɍəɋɘɗɥ Ɋɑɥ ɖɆɍɖɆɇɔɘɐɎ, ɈɓɋɊɖɋɓɎɥ Ɏ 

ɣɐɗɕɑəɆɘɆɜɎɎ ȵȴ Ɋɑɥ ɘɋɑɋɐɔɒɆ. ȴɓɎ ɕɖɋɊɗɘɆɈɑɥɤɘ ɗɔɇɔɏ ɣɘɆɑɔɓɓɡɋ ɗɛɋɒɡ, ɕɖɔɜɋɊəɖɡ Ɏ ɒɋɘɔɊɡ 

ɔɖɉɆɓɎɍɆɜɎɎ ɇɎɍɓɋɗɆ, ɖɆɍɖɆɇɔɘɆɓɓɡɋ ɓɆ ɔɗɓɔɈɋ ɖɋɆɑɢɓɔɉɔ ɔɕɡɘɆ ɈɓɋɊɖɋɓɎɥ Ɉ ɖɆɍɑɎɝɓɡɛ 

ɐɔɒɕɆɓɎɥɛ ɕɔ Ɉɗɋɒə ɒɎɖə. 

ȰɆɘɋɉɔɖɎɎ Ɉɋɖɛɓɋɉɔ əɖɔɈɓɥ Business Process Framework (ȶɎɗ. 36) ɗɔɊɋɖɌɆɘ Ɋɔɒɋɓɡ Ɉɋɖɛɓɋɉɔ 

əɖɔɈɓɥ, ɐɆɌɊɡɏ Ɏɍ ɐɔɘɔɖɡɛ ɈɐɑɤɝɆɋɘ ɇɎɍɓɋɗ-ɕɖɔɜɋɗɗɡ, ɐɔɘɔɖɡɒ ɕɖɎɗɈɆɎɈɆɤɘɗɥ 

ɎɊɋɓɘɎɚɎɐɆɘɔɖɡ, ɊɆɋɘɗɥ ɔɕɖɋɊɋɑɋɓɎɋ, ɍɆɐɖɋɕɑɥɋɘɗɥ ɕɔɑɔɌɋɓɎɋ Ɉ ɔɇɟɋɏ ɗɘɖəɐɘəɖɋ. 

SID-ɒɔɊɋɑɎ ɗɔɊɋɖɌɆɘ ɗɔɈɔɐəɕɓɔɗɘɢ ɊɔɒɋɓɔɈ Ɉɋɖɛɓɋɉɔ əɖɔɈɓɥ (Service Domain, Resource Domain, 

Product Domain, Market_Sales Domain, Enterprise Domain, Customer Domain, Common Domain, 

Approval Notice, Business Partner Domain), ɐɔɘɔɖɡɋ Ɉ ɗɈɔɤ ɔɝɋɖɋɊɢ ɗɔɊɋɖɌɆɘ ɗɔɈɔɐəɕɓɔɗɘɢ ɇɎɍɓɋɗ-

ɗəɇɠɋɐɘɔɈ Ɏ ɗɈɥɍɆɓɓɡɛ ɗ ɓɎɒɎ ɔɕɖɋɊɋɑɋɓɎɏ ɆɘɖɎɇəɘɔɈ, ɔɕɎɗɡɈɆɤɟɎɛ ɇɎɍɓɋɗ-ɗəɟɓɔɗɘɢ. 
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Application Framework ɔɕɎɗɡɈɆɋɘ ɘɎɕɔɈəɤ ɗɘɖəɐɘəɖə ɐɔɒɕɔɓɋɓɘɔɈ ɎɓɚɔɖɒɆɜɎɔɓɓɔɏ ɗɖɋɊɡ ɕɔ 

ɊɔɒɋɓɆɒ (Market Sales Domain, Product Domain, Customer Domain, Service Domain, Resource 

Domain, Supplier Partner Domain, Enterprise Domain, Integration Domain, Cross Domain). 

ȶɎɗ. 36 . ȰɆɘɋɉɔɖɎɎ Ɉɋɖɛɓɋɉɔ əɖɔɈɓɥ Business Process Framework  

 

ȮɗɘɔɝɓɎɐ: TM Forum 

ȴɘɈɋɘɔɒ TM Forum ɓɆ ɕɔɥɈɑɋɓɎɋ OTT-ɗɋɖɈɎɗɔɈ Ɏ ɞɎɖɔɐɔɋ ɎɗɕɔɑɢɍɔɈɆɓɎɋ ɕɖɋɊɕɖɎɥɘɎɥɒɎ Ɏ 

ɔɖɉɆɓɎɍɆɜɎɥɒɎ Ɉɗɋɛ ɔɘɖɆɗɑɋɏ ɣɐɔɓɔɒɎɐɎ ɔɒɓɎɐɆɓɆɑɢɓɔɉɔ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɗɔ ɗɈɔɎɒɎ ɐɑɎɋɓɘɆɒɎ 

Ɏ ɕɆɖɘɓɋɖɆɒɎ, ɘɔ ɋɗɘɢ ɕɖɋɈɖɆɟɋɓɎɋ ȮɓɘɋɖɓɋɘɆ Ɏɍ ɎɓɚɔɖɒɆɜɎɔɓɓɔɏ Ɉ ɇɎɍɓɋɗ-ɗɖɋɊə ɗɘɆɑ 

ɚɖɋɏɒɈɔɖɐ Open Digital Framework (ODF). 

ȵɖɋɊɑɆɉɆɋɒɆɥ Ɉ ODF ɆɖɛɎɘɋɐɘəɖɆ (Open Digital Architecture, ODA, ɔɕɎɗɆɓɆ Ɉ Ɋɔɐəɒɋɓɘɋ Architecture 

Concepts & Principles R19.0.1), ɕɖɋɊɗɘɆɈɑɥɤɟɆɥ Ɏɍ ɗɋɇɥ ɓɔɒɋɓɐɑɆɘəɖə ɈɋɖɛɓɋəɖɔɈɓɋɉɔ 

ɚəɓɐɜɎɔɓɆɑɆ ɇɎɍɓɋɗ-ɕɖɔɜɋɗɗɔɈ, ɓɋ ɎɍɒɋɓɎɑɆɗɢ ɔɘɓɔɗɎɘɋɑɢɓɔ ɔɕɎɗɆɓɓɔɏ Ɉɔ Frameworks. 

ȷɔɕɔɗɘɆɈɑɋɓɎɋ ɚəɓɐɜɎɔɓɆɑɢɓɡɛ ɇɑɔɐɔɈ ODA ɗ ɇɎɍɓɋɗ-ɕɖɔɜɋɗɗɆɒɎ Ɉɘɔɖɔɉɔ əɖɔɈɓɥ ɔɕɎɗɆɓɓɡɒɎ Ɉ 

eTOM (Business Process Framework (eTOM GB921) Ɏ Information Framework (SID GB922) 

ɕɖɋɊɗɘɆɈɑɋɓɔ ɓɆ ȶɎɗ. 37, ȶɎɗ. 38, ȶɎɗ. 39. 

ȰɑɤɝɋɈɡɒ ɔɘɑɎɝɎɋɒ ODA ɔɘ Frameworks ɥɈɑɥɋɘɗɥ ɘɔ, ɝɘɔ Ɉ ODA ɣɘɆ ɚəɓɐɜɎɔɓɆɑɢɓɔɗɘɢ 

ɖɆɗɕɖɋɊɋɑɋɓɆ ɓɆ ɘɖɎ ɔɗɓɔɈɓɡɛ ɇɑɔɐɆ: ɖɋɆɑɎɍəɤɟɎɋ ɘɖɆɓɍɆɐɜɎɎ əɝɋɘɓɡɋ ɗɎɗɘɋɒɡ (systems of 

records) ï ɣɘɔ ɇɑɔɐɎ Party Management, Core Commerce Management Ɏ Production ɓɆ ȶɎɗəɓɔɐ 3, 

ɚəɓɐɜɎɔɓɆɑ ɔɒɓɎɐɆɓɆɑɢɓɔɉɔ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ Ɏ ɆɓɆɑɎɘɎɝɋɗɐɎɏ ɚəɓɐɜɎɔɓɆɑ. ȵɖɎ ɣɘɔɒ 

ɔɘɗəɘɗɘɈəɋɘ ɈɡɖɆɌɋɓɓɔɋ ɖɆɍɊɋɑɋɓɎɋ ɓɆ əɖɔɈɓɎ, ɘɔ ɋɗɘɢ ɓɆ OSS Ɏ BSS ɕɖɔɜɋɗɗɡ. Ƀɘɔ ɗɊɋɑɆɓɔ Ɋɑɥ 

ɘɔɉɔ ɝɘɔɇɡ ɔɘɊɋɑɎɘɢ ɚəɓɐɜɎɔɓɆɑ, ɓɋ ɘɖɋɇəɤɟɎɏ ɇɡɗɘɖɡɛ ɎɍɒɋɓɋɓɎɏ (systems of records) ɔɘ 

ɚəɓɐɜɎɔɓɆɑɆ, ɘɖɋɇəɤɟɋɉɔ ɕɔɗɘɔɥɓɓɡɛ ɎɍɒɋɓɋɓɎɏ (ɔɒɓɎɐɆɓɆɑɢɓɔɋ ɈɍɆɎɒɔɊɋɏɗɘɈɎɋ Ɏ ɆɓɆɑɎɘɎɐɆ), 

ɕɔɍɈɔɑɥɤɟɎɛ ɗɊɋɑɆɘɢ OSS/BSS-ɕɖɔɜɋɗɗɡ ɆɊɆɕɘɎɈɓɡɒɎ, ɗɆɒɔɔɇəɝɆɤɟɎɒɎɗɥ. ȸɆɐɔɏ ɕɔɊɛɔɊ əɌɋ 

ɞɎɖɔɐɔ Ɏɗɕɔɑɢɍəɋɘɗɥ ɔɕɋɖɆɘɔɖɆɒɎ ɗɈɥɍɎ Ɏ ɕɔɍɈɔɑɥɋɘ əɗɐɔɖɎɘɢ ɈɡɈɔɊ ɓɆ ɖɡɓɔɐ ɓɔɈɡɛ 

ɕɖɋɊɑɔɌɋɓɎɏ ɗɓɎɍɎɈ ɍɆɘɖɆɘɡ ɓɆ ɊɔɖɆɇɔɘɐə ɗɖɋɊɗɘɈ ɆɈɘɔɒɆɘɎɍɆɜɎɎ OSS/BSS ɕɖɔɜɋɗɗɔɈ. 
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ȰɔɓɜɋɕɜɎɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɔɘɓɔɗɎɘɗɥ ɐ ɔɒɓɎɐɆɓɆɑɢɓɔɒə ɈɍɆɎɒɔɊɋɏɗɘɈɎɤ Ɏ ɆɓɆɑɎɘɎɐɋ, Ɇ ɘɆɐɌɋ 

ɐ ɇɑɔɐə Production. 

ȪɖəɉɎɒ ɐɑɤɝɋɈɡɒ ɔɘɑɎɝɎɋɒ ODA ɥɈɑɥɋɘɗɥ ɕɋɖɋɛɔɊ ɓɆ ɕɖɎɓɜɎɕ ɎɍɔɑɥɜɎɎ (ɉɖɆɓəɑɥɖɓɔɗɘɎ) 

ɚəɓɐɜɎɔɓɆɑɆ ï ɓɆ ɚəɓɐɜɎɔɓɆɑɢɓɡɋ ɇɑɔɐɎ, ɕɖɎ ɔɇɥɍɆɘɋɑɢɓɔɒ ɓɆɑɎɝɎɎ ɗɘɆɓɊɆɖɘɎɍɎɖɔɈɆɓɓɡɛ 

ɎɓɘɋɖɚɋɏɗɔɈ ɔɇɒɋɓɆ ɊɆɓɓɡɒɎ ɒɋɌɊə ɇɑɔɐɆɒɎ Ɏ ɔɇɟɋɏ Ɋɑɥ Ɉɗɋɛ ɇɑɔɐɔɈ ɒɔɊɋɑɎ ɊɆɓɓɡɛ. Ƀɘɔ 

ɕɔɍɈɔɑɥɋɘ ɎɗɕɔɑɢɍɔɈɆɘɢ ɕɔɊɛɔɊ best of breed, ɘɔ ɋɗɘɢ ɈɡɇɎɖɆɘɢ ɑəɝɞəɤ ɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓəɤ 

ɚəɓɐɜɎɔɓɆɑɢɓɔɗɘɢ ɔɘ ɖɆɍɑɎɝɓɡɛ ɈɋɓɊɔɖɔɈ ɇɋɍ əɈɋɑɎɝɋɓɎɥ ɍɆɘɖɆɘ ɓɆ ɎɓɘɋɉɖɆɜɎɤ. ȴɘɒɋɘɎɒ, ɝɘɔ 

ɕɋɖɋɝɎɗɑɋɓɓɡɋ Ɉɡɞɋ ɇɆɍɔɈɡɋ ɎɊɋɎ ODA ɔɝɋɓɢ ɕɔɛɔɌɎ ɓɆ ɕɑɆɘɚɔɖɒɋɓɓɡɏ ɕɖɎɓɜɎɕ ɖɋɆɑɎɍɆɜɎɎ 

ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɛ əɗɑəɉ, ɔɗɓɔɈɡɈɆɤɟɎɏɗɥ ɓɆ ɕɋɖɋɎɗɕɔɑɢɍɔɈɆɓɎɎ ɘɎɕɔɈɡɛ ɗɋɘɋɈɡɛ 

ɚəɓɐɜɎɏ. 

ȶɎɗ. 37 . ȺəɓɐɜɎɔɓɆɑɢɓɆɥ ɆɖɛɎɘɋɐɘəɖɆ ODA Ɉɋɖɛɓɋɉɔ əɖɔɈɓɥ 

 

ȮɗɘɔɝɓɎɐ: TM Forum 

ȧɑɔɐ əɝɋɘɓɡɛ ɗɎɗɘɋɒ Ɉ ODA ɗɔɗɘɔɎɘ Ɏɍ ɗɑɋɊəɤɟɎɛ ɚəɓɐɜɎɔɓɆɑɢɓɡɛ ɇɑɔɐɔɈ: 

¶ Party Management - əɕɖɆɈɑɋɓɎɋ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥɒɎ əɝɆɗɘɓɎɐɔɈ (ɑɤɊɢɒɎ Ɏ ɔɖɉɆɓɎɍɆɜɎɥɒɎ, 

ɈɔɈɑɋɝɋɓɓɡɒɎ Ɉ ɇɎɍɓɋɗ-ɕɖɔɜɋɗɗɡ ï ɐɑɎɋɓɘɆɒɎ, ɕɆɖɘɓɋɖɆɒɎ, ɗɔɘɖəɊɓɎɐɆɒɎ) 

¶ Core Commerce Management ï əɕɖɆɈɑɋɓɎɋ ɐɔɒɒɋɖɝɋɗɐɎɒ ɇɑɔɐɔɒ 

¶ Production ï ɔɘɈɋɝɆɋɘ ɍɆ ɕɔɗɘɆɈɐə Ɏ əɕɖɆɈɑɋɓɎɋ ɌɎɍɓɋɓɓɡɒ ɜɎɐɑɔɒ Customer Facing 

Services (CFS) Ɏ Resource Facing Services (RFS) - ɐɔɒɇɎɓɆɜɎɥ ɊɔɒɋɓɔɈ Frameworx: Service 

Management Ɏ Resource Management  
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ȶɎɗ. 38. ȺəɓɐɜɎɔɓɆɑɢɓɔɋ ɓɆɕɔɑɓɋɓɎɋ ɇɑɔɐɆ Party Management Ɉ ODA ɕɖɔɜɋɗɗɆɒɎ 

Ɉɘɔɖɔɉɔ əɖɔɈɓɥ ɔɕɎɗɆɓɓɡɒɎ Ɉ eTOM 

 

ȮɗɘɔɝɓɎɐ: TM Forum 

ȶɎɗ. 39. ȺəɓɐɜɎɔɓɆɑɢɓɔɋ ɓɆɕɔɑɓɋɓɎɋ ɇɑɔɐɆ Intelligence Management Ɉ ODA 

ɕɖɔɜɋɗɗɆɒɎ Ɉɘɔɖɔɉɔ əɖɔɈɓɥ ɔɕɎɗɆɓɓɡɒɎ Ɉ eTOM 

 

ȮɗɘɔɝɓɎɐ: TM Forum 

ȧɑɔɐ ɔɒɓɎɐɆɓɆɑɢɓɔɉɔ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ, Engagement Management, Ɉɡɕɔɑɓɥɋɘ ɚəɓɐɜɎɎ əɕɖɆɈɑɋɓɎɥ 

ɔɊɓɔɈɖɋɒɋɓɓɡɒ ɒɓɔɉɔɐɆɓɆɑɢɓɡɒ ɈɍɆɎɒɔɊɋɏɗɘɈɎɋɒ ɗ ɣɐɔɗɎɗɘɋɒɔɏ - ɑɤɊɢɒɎ, ɔɖɉɆɓɎɍɆɜɎɥɒɎ, IoT-

ɗɎɗɘɋɒɆɒɎ (Front-end, API). Ȩ ɣɘɔɒ ɇɑɔɐɋ ɓɋɘ ɗɔɔɘɈɋɘɗɘɈɎɏ ɗ eTOM Ɏ SID. 
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ȦɓɆɑɎɘɎɝɋɗɐɎɏ ɇɑɔɐ Intelligence Management ɖɋɆɑɎɍəɋɘ ɉɑəɇɔɐɎɏ ɆɓɆɑɎɍ ɊɆɓɓɡɛ ɗ 

ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɘɋɛɓɔɑɔɉɎɏ ɒɆɞɎɓɓɔɉɔ ɔɇəɝɋɓɎɥ. 

ȷɑəɌɋɇɓɡɏ ɇɑɔɐ Decoupling & Integration (D&I) ɔɘɈɋɝɆɋɘ ɍɆ ɔɇɒɋɓ ɊɆɓɓɡɒɎ ɒɋɌɊə 

ɚəɓɐɜɎɔɓɆɑɢɓɡɒɎ ɇɑɔɐɆɒɎ. 

ȶɎɗ. 40 . ȺəɓɐɜɎɔɓɆɑɢɓɔɋ ɓɆɕɔɑɓɋɓɎɋ ɇɑɔɐɔɈ Core Commerce Management Ɏ 

Production Ɉ ODA ɕɖɔɜɋɗɗɆɒɎ Ɉɘɔɖɔɉɔ əɖɔɈɓɥ ɔɕɎɗɆɓɓɡɒɎ Ɉ eTOM 

 

ȮɗɘɔɝɓɎɐ: TM Forum 

ȰɆɐ ɔɘɒɋɝɋɓɔ Ɉɡɞɋ, ɔɗɓɔɈɓɡɒɎ ɕɖɎɓɜɎɕɆɒɎ ODA ɥɈɑɥɤɘɗɥ: 

¶ ȺəɓɐɜɎɔɓɆɑɢɓɡɋ ɇɑɔɐɎ. ȰɑɤɝɋɈɆɥ ɔɗɔɇɋɓɓɔɗɘɢ - ɖɆɍɊɋɑɋɓɎɋ ɍɆɊɆɝ Ɏ ɖɆɍɠɋɊɎɓɋɓɎɋ 

ɇɑɔɐɔɈ (Ɉ ɔɘɑɎɝɎɋ ɔɘ ɘɎɕɔɈɡɛ ɈɋɖɘɎɐɆɑɢɓɡɛ ɕɖɎɑɔɌɋɓɎɏ). 
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¶ ȴɇɟɆɥ ɆɖɛɎɘɋɐɘəɖɆ ɊɆɓɓɡɛ. ȷɘɖɆɘɋɉɎɝɋɗɐɎɏ ɕɔɊɛɔɊ ɐ ɜɋɑɔɗɘɓɔɒə əɕɖɆɈɑɋɓɎɤ ɊɆɓɓɡɒɎ 

ɗɔɐɖɆɘɎɘ ɐɔɑɎɝɋɗɘɈɔ ɘɖɋɇəɋɒɡɛ ɗɎɗɘɋɒ, əɕɖɔɗɘɎɘ ɔɇɟəɤ ɆɖɛɎɘɋɐɘəɖə Ɏ ɗɔɐɖɆɘɎɘ 

ɣɐɗɕɑəɆɘɆɜɎɔɓɓɡɋ ɖɆɗɛɔɊɡ. 

¶ ȵɔɊɊɋɖɌɐɆ Intent-based əɕɖɆɈɑɋɓɎɥ ɕɔɍɈɔɑɥɋɘ ɗɔɍɊɆɈɆɘɢ ɎɓɘəɎɘɎɈɓəɤ ɗɋɘɢ, ɗɔɇɎɖɆɘɢ Ɏ 

ɕɋɖɋɊɆɈɆɘɢ ɊɆɓɓɡɋ ɝɋɖɋɍ API. 

¶ Ȱɔɒɕɔɓɋɓɘɓɔɋ ɕɖɋɊɗɘɆɈɑɋɓɎɋ Ɏ ɒɔɊəɑɢɓɔɗɘɢ. ȳɆɕɖɆɈɑɋɓɔ ɓɆ ɔɇɋɗɕɋɝɋɓɎɋ ɓɋɍɆɈɎɗɎɒɔɏ 

ɒɆɗɞɘɆɇɎɖəɋɒɔɗɘɎ, əɗɐɔɖɋɓɎɋ ɐɔɒɒɋɖɜɎɆɑɎɍɆɜɎɎ ɕɖɔɊəɐɘɔɈ, ɉɎɇɐɔɋ əɕɖɆɈɑɋɓɎɋ 

ɇɋɍɔɕɆɗɓɔɗɘɢɤ, ɗɔɍɊɆɓɎɋ ɉɎɇɐɔɏ ɆɖɛɎɘɋɐɘəɖɡ, ɆɊɆɕɘɎɖɔɈɆɓɓɔɏ ɐ ɈɓɋɊɖɋɓɎɤ ɓɔɈɡɛ 

ɕɖɔɊəɐɘɔɈ Ɏ ɇɎɍɓɋɗ-ɒɔɊɋɑɋɏ. 

¶ API-ɆɖɛɎɘɋɐɘəɖɆ. ȮɓɘɋɉɖɆɜɎɥ ɒɋɌɊə ɐɔɒɕɔɓɋɓɘɆɒɎ ɔɗəɟɋɗɘɈɑɥɋɘɗɥ ɝɋɖɋɍ 

ɗɘɆɓɊɆɖɘɎɍɎɖɔɈɆɓɓɡɋ ɔɘɐɖɡɘɡɋ API. ODA ɕɔɗɘɖɔɋɓɆ Ɏ ɖɆɇɔɘɆɋɘ ɗ TM Forum Open API 

Program, ɐɔɘɔɖɆɥ ɖɆɍɖɆɇɆɘɡɈɆɋɘ REST API, ɓɋ ɍɆɈɎɗɎɒɡɋ ɔɘ ɗɋɖɈɎɗɆ Ɏ ɘɋɛɓɔɑɔɉɎɏ. 

¶ ȪɎɓɆɒɎɝɋɗɐɆɥ ɎɓɘɋɉɖɆɜɎɥ. Ȱɔɒɕɔɓɋɓɘɡ OSS/BSS ɊɔɑɌɓɡ ɇɡɘɢ Ɋɔɗɘəɕɓɡ Ɋɑɥ 

ɊɎɓɆɒɎɝɋɗɐɔɏ ɎɓɘɋɉɖɆɜɎɎ ɎɑɎ ɔɖɐɋɗɘɖɆɜɎɎ. ȵɖɎ ɕɔɥɈɑɋɓɎɎ ɓɔɈɡɛ ɗɋɖɈɎɗɔɈ Ɏ ɇɎɍɓɋɗ-

ɒɔɊɋɑɋɏ ɗɎɗɘɋɒɆ ɊɔɑɌɓɆ ɔɇɠɋɊɎɓɥɘɢ ɐɔɒɕɔɓɋɓɘɡ OSS Ɏ BSS, ɓɋɔɇɛɔɊɎɒɡɋ Ɋɑɥ 

ɊɎɓɆɒɎɝɋɗɐɔɏ ɕɔɊɊɋɖɌɐɎ ɗɋɖɈɎɗɔɈ. 

¶ ȵɖɎɓɜɎɕ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ Ɉ ɖɋɆɑɢɓɔɒ ɈɖɋɒɋɓɎ. 

¶ ȶɆɍɊɋɑɋɓɎɋ ɈɖɋɒɋɓɎ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ Ɏ ɈɖɋɒɋɓɎ ɈɡɕɔɑɓɋɓɎɥ, ɕɖɎɓɜɎɕ nonstop. ȷɋɖɈɎɗɡ 

Ɏ ɕɖɔɊəɐɘɡ ɒɔɉəɘ ɖɆɍɖɆɇɆɘɡɈɆɘɢɗɥ ɓɆ ɔɗɓɔɈɋ ɗəɟɋɗɘɈəɤɟɎɛ ɇɆɍɔɈɡɛ ɗɋɖɈɎɗɔɈ 

(ɕɖɋɊɗɘɆɈɑɋɓɡ Ɉ ɐɆɘɆɑɔɉɆɛ). ȵɔɗɑɋ ɍɆɈɋɖɞɋɓɎɥ ɖɆɍɖɆɇɔɘɐɎ ɗɋɖɈɎɗɡ ɆɈɘɔɒɆɘɎɝɋɗɐɎ 

ɕɔɒɋɟɆɤɘɗɥ Ɉ ɗɖɋɊə ɈɡɕɔɑɓɋɓɎɥ ɇɋɍ ɓɋɔɇɛɔɊɎɒɔɗɘɎ ɔɗɘɆɓɔɈɐɎ ɎɑɎ ɕɋɖɋɓɆɗɘɖɔɏɐɎ 

ɕɑɆɘɚɔɖɒɡ. 

¶ ȵɖɎɓɜɎɕ çɓɆ ɔɗɓɔɈɋ ɐɆɘɆɑɔɉɆè. ȱɋɌɎɘ Ɉ ɔɗɓɔɈɋ ɕɖɎɓɜɎɕɆ nonstop. ȳɋ ɘɖɋɇəɋɘɗɥ ɖəɝɓɆɥ 

ɓɆɗɘɖɔɏɐɆ, ɘɆɐ ɐɆɐ ɕɑɆɘɚɔɖɒɆ ɒɔɌɋɘ ɆɈɘɔɒɆɘɎɝɋɗɐɎ ɖɆɇɔɘɆɘɢ ɗɔ ɈɗɋɒɎ ɗɋɖɎɗɆɒɎ, ɐɔɘɔɖɡɋ 

ɈɡɇɎɖɆɤɘɗɥ çɕɔ ɐɆɘɆɑɔɉəè. 

¶ ȵɖɎɓɜɎɕɡ ɔɇɋɗɕɋɝɋɓɎɥ ɇɋɍɔɕɆɗɓɔɗɘɎ Ɏ ɐɔɓɚɎɊɋɓɜɎɆɑɢɓɔɗɘɎ ɊɆɓɓɡɛ ɊɔɑɌɓɡ ɇɡɘɢ 

ɍɆɑɔɌɋɓɡ ɓɆ ɣɘɆɕɋ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ. ȧɋɍɔɕɆɗɓɔɗɘɢ ɐɆɐ ɓɆ əɖɔɈɓɋ ɐɔɒɕɔɓɋɓɘɔɈ, ɘɆɐ Ɏ ɓɆ 

əɖɔɈɓɋ Ɉɗɋɏ ɗɎɗɘɋɒɡ. ȴɘɒɋɝɆɋɘɗɥ, ɝɘɔ ɔɇɋɗɕɋɝɋɓɎɋ ɇɋɍɔɕɆɗɓɔɗɘɎ ɊɆɓɓɡɛ ɥɈɑɥɋɘɗɥ ɓɋ 

ɔɕɜɎɔɓɆɑɢɓɡɒ, Ɇ ɔɇɥɍɆɘɋɑɢɓɡɒ ɘɖɋɇɔɈɆɓɎɋɒ.  

¶ ȩɎɇɐɔɋ əɕɖɆɈɑɋɓɎɋ. ȵɖɎɓɜɎɕɡ əɕɖɆɈɑɋɓɎɥ ɊɔɑɌɓɡ ɕɔɍɈɔɑɥɘɢ əɕɖɆɈɑɥɘɢ ɇɡɗɘɖɡɒɎ 

ɎɍɒɋɓɋɓɎɥɒɎ Ɉ ɗɑɔɌɓɔɏ ɗɖɋɊɋ. 

ȪɆɓɓɡɋ ɕɖɎɓɜɎɕɡ ɗɔɔɘɈɋɘɗɘɈəɤɘ ɇɆɍɔɈɡɒ ɕɖɎɓɜɎɕɆɒ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ. ȺɆɐɘɎɝɋɗɐɎ, ɐɔɓɜɋɕɜɎɥ 

ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɥɈɑɥɋɘɗɥ ɖɋɆɑɎɍɆɜɎɋɏ ODA Ɉ ɝɆɗɘɎ ɐɑɤɝɋɈɡɛ ɋɋ ɇɑɔɐɔɈ ɔɒɓɎɐɆɓɆɑɢɓɔɉɔ 

ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɗ ɐɑɎɋɓɘɆɒɎ, ɆɓɆɑɎɘɎɐɎ Ɏ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɗɋɖɈɎɗɔɈ. 
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3.2.3.  ȵɖɔɋɐɘ TM Forum  Catalyst  

ȭɆɕəɟɋɓɓɡɏ TM Forum ɕɖɔɋɐɘ Catalyst Ɏɒɋɋɘ ɜɋɑɢɤ ɕɖɆɐɘɎɝɋɗɐəɤ ɊɋɒɔɓɗɘɖɆɜɎɤ ɐɔɓɜɋɕɜɎɎ 

ɗɐɈɔɍɓɔɉɔ ɆɈɘɔɓɔɒɓɔɉɔ əɕɖɆɈɑɋɓɎɥ ɗɋɘɥɒɎ Ɏ ɗɋɖɈɎɗɆɒɎ, ɕɔɍɈɔɑɥɤɟɋɏ ɕɔɑɓɔɗɘɢɤ 

ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɘɢ ɈɍɆɎɒɔɊɋɏɗɘɈɎɋ ɔɕɋɖɆɘɔɖɆ ɗ ɐɑɎɋɓɘɆɒɎ Ɏ əɑəɝɞɎɘɢ ɔɕɋɖɆɜɎɔɓɓəɤ 

ɣɚɚɋɐɘɎɈɓɔɗɘɢ ɕɖɔɈɆɏɊɋɖɔɈ ɗɋɘɋɈɡɛ Ɏ ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ ɗɋɖɈɎɗɔɈ Ɋɑɥ ɎɓɊəɗɘɖɎɆɑɢɓɡɛ 

ɕɖɎɒɋɓɋɓɎɏ, ɘɆɐɎɛ ɐɆɐ əɒɓɡɋ ɉɔɖɔɊɆ, ɕɖɔɎɍɈɔɊɗɘɈɆ, ɒɋɊɎɜɎɓɆ, ɗɋɑɢɗɐɔɋ ɛɔɍɥɏɗɘɈɔ Ɏ 

ɔɇɖɆɍɔɈɆɓɎɋ. 

ȨɡɗɔɐɔəɖɔɈɓɋɈɆɥ ɆɖɛɎɘɋɐɘəɖɆ ɕɖɔɋɐɘɆ Catalyst ɔɇɋɗɕɋɝɎɈɆɋɘ ɓɋɔɇɛɔɊɎɒɡɏ ɚəɓɐɜɎɔɓɆɑ Ɋɑɥ 

ɆɈɘɔɓɔɒɓɔɉɔ ɎɗɕɔɑɓɋɓɎɥ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ Ɉ ɘɖɋɛ ɊɔɒɋɓɆɛ: 

¶ ȦɈɘɔɓɔɒɓɡɏ Ɋɔɒɋɓ 1 ï ȹɗɘɖɔɏɗɘɈɆ: ɔɇɋɗɕɋɝɎɈɆɋɘɗɥ ɕɔɊɊɋɖɌɐɆ ɖɆɍɑɎɝɓɡɛ ɐɔɓɋɝɓɡɛ 

əɗɘɖɔɏɗɘɈ, ɘɆɐɎɛ ɐɆɐ  əɗɘɖɔɏɗɘɈɆ IoT, AR/VR, ɘɔɝɐɎ ɊɔɗɘəɕɆ, STB, ɒɔɇɎɑɢɓɡɋ əɗɘɖɔɏɗɘɈɆ; 

¶ ȦɈɘɔɓɔɒɓɡɏ Ɋɔɒɋɓ 2 ï ȷɋɘɎ ɊɔɗɘəɕɆ: ɔɇɋɗɕɋɝɎɈɆɋɘɗɥ ɆɈɘɔɓɔɒɓɔɋ əɕɖɆɈɑɋɓɎɋ ɖɋɗəɖɗɆɒɎ 

Ɉ ɖɋɌɎɒɋ ɖɋɆɑɢɓɔɉɔ ɈɖɋɒɋɓɎ Ɏ ɗ ɘɖɋɇəɋɒɡɒ əɖɔɈɓɋɒ ɊɋɘɆɑɎɍɆɜɎɎ, ɖɋɆɑɎɍəɋɘɗɥ 

ɚəɓɐɜɎɔɓɆɑ əɕɖɆɈɑɋɓɎɥ Ɋɔɗɘəɕɔɒ, ɖɋɗəɖɗɆɒɎ ɗɋɘɎ, ɔɖɐɋɗɘɖɆɜɎɎ, ɆɓɆɑɎɍɆ ɊɆɓɓɡɛ Ɏ ɊɖəɉɎɋ 

ɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɡɋ ɚəɓɐɜɎɎ; 

¶ ȦɈɘɔɓɔɒɓɡɏ Ɋɔɒɋɓ 3 ï ȴɇɑɆɐɆ: ɖɋɆɑɎɍəɤɘɗɥ ɆɈɘɔɓɔɒɓɡɋ ɕɖɔɜɋɗɗɡ NMS/OSS/BSS Ɋɑɥ 

ɊɔɒɋɓɆ ɔɇɑɆɝɓɡɛ ɈɡɝɎɗɑɋɓɎɏ. 

ȵɖɔɋɐɘ ɔɛɈɆɘɡɈɆɋɘ Ɉɗɋ ɣɘɆɕɡ ɌɎɍɓɋɓɓɔɉɔ ɜɎɐɑɆ ɆɈɘɔɓɔɒɓɔɏ ɗɋɘɎ, ɈɐɑɤɝɆɥ Ɉɗɋ ɓɋɔɇɛɔɊɎɒɡɋ 

ɕɖɔɜɋɗɗɡ Ɏ ɜɎɚɖɔɈɡɋ ɒɔɊɋɑɎ Ɋɑɥ ɖɋɆɑɎɍɆɜɎɎ ɆɊɆɕɘɎɈɓɡɛ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ ɗ 

ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɘɋɛɓɔɑɔɉɎɏ 5G, ɐɖɆɋɈɡɛ ɈɡɝɎɗɑɋɓɎɏ, ɎɗɐəɗɗɘɈɋɓɓɔɉɔ ɎɓɘɋɑɑɋɐɘɆ Ɏ 

ɈɎɖɘəɆɑɎɍɆɜɎɎ. ȵɖɔɋɐɘ ɕɖɋɊɔɗɘɆɈɑɥɋɘ ɈɔɍɒɔɌɓɔɗɘɎ Ɋɑɥ ɕɎɑɔɘɓɔɏ ɖɋɆɑɎɍɆɜɎɎ Ɏ ɈɋɖɎɚɎɐɆɜɎɎ 

ɚəɓɐɜɎɔɓɆɑɆ Self-X, ɘɔ ɋɗɘɢ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɕɖɔɜɋɗɗɔɈ ɍɆɐɆɍɆ, ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ Ɏ ɐɔɓɘɖɔɑɥ 

ɐɆɝɋɗɘɈɆ əɗɑəɉ ɓɆ Ɉɗɋɒ Ɏɛ ɌɎɍɓɋɓɓɔɒ ɜɎɐɑɋ. 

Ȩ ɝɆɗɘɓɔɗɘɎ, ɕɎɑɔɘɓɆɥ ɖɋɆɑɎɍɆɜɎɥ ɕɖɔɋɐɘɆ ȷatalyst ɕɔɍɈɔɑɥɋɘ ɕɖɔɊɋɒɔɓɗɘɖɎɖɔɈɆɘɢ ɗɕɋɜɎɆɑɎɗɘɆɒ 

Ɉ ɔɇɑɆɗɘɎ ɔɖɉɆɓɎɍɆɜɎɎ ɈɎɊɋɔɘɖɆɓɗɑɥɜɎɏ ɗ ɒɋɖɔɕɖɎɥɘɎɏ ɈɔɍɒɔɌɓɔɗɘɎ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ Ɉ ɝɆɗɘɎ 

ɗɐɈɔɍɓɔɉɔ əɕɖɆɈɑɋɓɎɥ ɐɔɓɚɎɉəɖɆɜɎɋɏ ɗɋɘɋɈɡɛ ɣɑɋɒɋɓɘɔɈ Ɉ ɗɔɝɋɘɆɓɎɎ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɘɆɐɎɛ 

ɕɖɎɑɔɌɋɓɎɏ ɐɆɐ ɖɆɗɕɔɍɓɆɈɆɓɎɋ ɎɍɔɇɖɆɌɋɓɎɏ, ɇɋɗɕɎɑɔɘɓɎɐɎ ɐɆɐ ɗɋɖɈɎɗ, ɈɎɊɋɔɓɆɇɑɤɊɋɓɎɋ, 

əɊɆɑɋɓɓɔɋ ɔɘɐɖɡɈɆɓɎɋ/ɍɆɐɖɡɈɆɓɎɋ ɊɈɋɖɋɏ, ɗɋɖɈɎɗɡ ɗɑəɌɇ ɇɡɗɘɖɔɉɔ ɖɋɆɉɎɖɔɈɆɓɎɥ ɓɆ 

ɒɋɖɔɕɖɎɥɘɎɥɛ Ɏ ɘ.ɕ. ȺəɓɐɎɜɔɓɆɑ Catalyst ɕɔɍɈɔɑɥɋɘ ɕɔɑɓɔɗɘɢɤ ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɘɢ Ɉɋɗɢ ɕɖɔɜɋɗɗ 

ɔɘ ɗɔɍɊɆɓɎɥ ɐɔɒɕɔɍɎɘɓɔɉɔ ɗɋɖɈɎɗɆ (NaaS) Ɋɔ ɋɉɔ ɍɆɐɆɍɆ, ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ, ɘɆɖɎɚɎɐɆɜɎɎ Ɏ 

ɇɎɑɑɎɓɉɆ. 
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3.3.  ȨȮȪȫȳȮȫ ETSI 

Ȫɑɥ ɖɆɍɖɆɇɔɘɐɎ ɗɘɆɓɊɆɖɘɔɈ Ɉ ɔɇɑɆɗɘɎ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ SDO ETSI ɗɚɔɖɒɎɖɔɈɆɑɆ ɗɖɆɍə ɓɋɗɐɔɑɢɐɔ 

ɖɆɇɔɝɎɛ ɉɖəɕɕ. ȶɆɗɗɒɔɘɖɎɒ ɊɈɋ ɓɆɎɇɔɑɋɋ ɍɓɆɐɔɈɡɋ.  

ȶɆɇɔɝɆɥ ɉɖəɕɕɆ ENI (Experiential Networked Intelligence) (ENI ISG) ɔɕɖɋɊɋɑɥɋɘ ɆɖɛɎɘɋɐɘəɖə 

əɕɖɆɈɑɋɓɎɥ ɐɔɉɓɎɘɎɈɓɔɏ ɗɋɘɢɤ Ɋɑɥ ɓɆɗɘɖɔɏɐɎ ɕɖɋɊɑɆɉɆɋɒɡɛ əɗɑəɉ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ 

ɕɔɘɖɋɇɓɔɗɘɋɏ ɕɔɑɢɍɔɈɆɘɋɑɋɏ ɇɎɍɓɋɗ-ɜɋɑɋɏ. ȮɗɕɔɑɢɍɔɈɆɓɎɋ ɒɋɘɔɊɔɈ ɎɗɐəɗɗɘɈɋɓɓɔɉɔ ɎɓɘɋɑɑɋɐɘɆ 

Ɉ ɗɋɘɎ ɖɋɞɎɘ ɕɖɔɇɑɋɒɡ ɇəɊəɟɋɉɔ ɖɆɍɈɋɖɘɡɈɆɓɎɥ Ɏ ɣɐɗɕɑəɆɘɆɜɎɎ ɗɋɘɎ. ENI ɚɔɐəɗɎɖəɋɘɗɥ ɓɆ 

əɑəɝɞɋɓɎɎ ɐɆɝɋɗɘɈɆ ɔɇɗɑəɌɎɈɆɓɎɥ ɔɕɋɖɆɘɔɖɔɈ, Ɏɗɕɔɑɢɍəɥ ɒɋɛɆɓɎɍɒɡ ɎɗɐəɗɗɘɈɋɓɓɔɉɔ 

ɎɓɘɋɑɑɋɐɘɆ ɍɆɒɐɓəɘɔɉɔ ɜɎɐɑɆ Ɏ ɕɔɑɎɘɎɐɎ ɓɆ ɔɗɓɔɈɋ ɒɋɘɆɊɆɓɓɡɛ Ɋɑɥ ɖɆɗɕɔɍɓɆɈɆɓɎɥ Ɏ ɈɓɋɊɖɋɓɎɥ 

ɓɔɈɡɛ ɍɓɆɓɎɏ. ɃɘɆ ɒɔɊɋɑɢ ɊɆɋɘ ɖɋɐɔɒɋɓɊɆɜɎɎ ɗɎɗɘɋɒɆɒ ɕɖɎɓɥɘɎɥ ɖɋɞɋɓɎɏ.  

ENI ɔɕəɇɑɎɐɔɈɆɑɆ ɕɋɖɈəɤ ɈɋɖɗɎɤ çȷɎɗɘɋɒɓɔɏ ɆɖɛɎɘɋɐɘəɖɡè (ɗɒ. ETSI GS ENI 005), Ȱɔɓɘɋɐɗɘɓɔ-

ɍɆɈɎɗɎɒɔɋ əɕɖɆɈɑɋɓɎɋ ɕɔɑɎɘɎɐɆɒɎ Ɏ ɐɆɘɋɉɔɖɎɍɆɜɎɥ. Ȩɘɔɖəɤ ɈɋɖɗɎɤ çȨɆɖɎɆɓɘɔɈ ɎɗɕɔɑɢɍɔɈɆɓɎɥ, 

ɘɖɋɇɔɈɆɓɎɏè (ɗɒ. ETSI GS ENI 001 V2.1.1) ɈɐɑɤɝɆɋɘ Ɉ ɗɋɇɥ ɘɋɖɒɎɓɔɑɔɉɎɤ Ɏ ɔɕɎɗɆɓɎɋ PoC. ENI 

ɍɆɕəɗɘɎɑɆ ɕɔɗɘɔɥɓɓɔɋ ɎɗɕɡɘɆɓɎɋ ɐɔɓɜɋɕɜɎɎ, ɊɋɒɔɓɗɘɖɎɖəɤɟɋɋ ɋɋ ɖɆɇɔɘə. ȶɋɍəɑɢɘɆɘɡ 

ɔɕəɇɑɎɐɔɈɆɓɡ Ɉ ETSI ENI (2019), Specifications (https://docbox.etsi.org/ISG/ENI/Open/ ). 

ȶɎɗ. 41 . ȷɎɗɘɋɒɓɆɥ ɆɖɛɎɘɋɐɘəɖɆ əɕɖɆɈɑɋɓɎɥ ɐɔɉɓɎɘɎɈɓɔɏ ɗɋɘɢɤ  

 

ȮɗɘɔɝɓɎɐ: ETSI 

ȳɆ ȶɎɗ. 41 ɕɔɐɆɍɆɓɡ ɊɈɆ ɍɆɒɐɓəɘɡɛ ɐɔɓɘəɖɆ əɕɖɆɈɑɋɓɎɥ. ȴɇɆ ɍɆɒɐɓəɘɡɛ ɐɔɓɘəɖɆ əɕɖɆɈɑɋɓɎɥ 

ɖɆɇɔɘɆɤɘ Ɋɑɥ ɊɔɗɘɎɌɋɓɎɥ ɖɥɊɆ ɜɋɑɋɏ. ȨɓɋɞɓɎɏ ɜɎɐɑ ɕɖɎɗɕɔɗɆɇɑɎɈɆɋɘɗɥ ɐ ɎɍɒɋɓɋɓɎɥɒ ɐɔɓɘɋɐɗɘɆ 

Ɏ ɗɎɘəɆɜɎɎ, Ɇ ɈɓəɘɖɋɓɓɎɏ ɜɎɐɑ ɔɕɘɎɒɎɍɎɖəɋɘ ɇɎɍɓɋɗ-ɜɋɑɎ, ɐɔɉɊɆ ɈɓɋɞɓɎɏ ɜɎɐɑ ɗɘɆɇɎɑɋɓ. 

ENI ɖɆɇɔɘɆɋɘ Ɉ ɊɈəɛ ɖɆɍɓɡɛ ɖɋɌɎɒɆɛ. ȶɆɍɓɎɜɆ ɒɋɌɊə ɖɋɌɎɒɆɒɎ ɍɆɐɑɤɝɆɋɘɗɥ Ɉ ɘɔɒ, 

ɕɖɋɊɔɗɘɆɈɑɥɤɘɗɥ ɑɎ ɈɗɕɔɒɔɉɆɘɋɑɢɓɔɏ ɗɎɗɘɋɒɋ ɖɋɐɔɒɋɓɊɆɜɎɎ ɎɑɎ ɐɔɒɆɓɊɡ. ȷɎɗɘɋɒɆ ENI ɗɔɗɘɔɎɘ 

Ɏɍ ɚəɓɐɜɎɔɓɆɑɢɓɡɛ ɇɑɔɐɔɈ, ɈɡɊɋɑɋɓɓɡɛ ɐɖɆɗɓɡɒ Ɏ ɍɋɑɋɓɡɒ ɓɆ ɖɎɗəɓɐɋ Ɉɡɞɋ, ɐɔɘɔɖɡɋ 

Ɉɡɕɔɑɓɥɤɘ ɔɇɖɆɇɔɘɐə ɈɛɔɊɓɡɛ ɊɆɓɓɡɛ, ɆɓɆɑɎɍ ɊɆɓɓɡɛ Ɏ ɔɇɖɆɇɔɘɐə ɈɡɛɔɊɓɡɛ ɊɆɓɓɡɛ 

ɗɔɔɘɈɋɘɗɘɈɋɓɓɔ. 

https://docbox.etsi.org/ISG/ENI/Open/
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Ȩɗɋ ɐɔɒɒəɓɎɐɆɜɎɎ ɗ ɈɓɋɞɓɎɒɎ ɔɇɠɋɐɘɆɒɎ Ɏɗɕɔɑɢɍəɤɘ ɔɕɖɋɊɋɑɋɓɓəɤ Ɉɓɋɞɓɤɤ ɐɔɓɘɖɔɑɢɓəɤ 

ɘɔɝɐə. ȨɛɔɊɓɡɋ ɊɆɓɓɡɋ ɔɘɕɖɆɈɑɥɤɘɗɥ ɝɋɖɋɍ API-Ɏɓɘɋɖɚɋɏɗɡ ɝɋɖɋɍ API-ɇɖɔɐɋɖɆ. Ƀɘɔ ɗɊɋɑɆɓɔ Ɋɑɥ 

əɕɖɔɟɋɓɎɥ ɎɓɘɋɉɖɆɜɎɎ ɗ ɈɓɋɞɓɎɒɎ ɗɎɗɘɋɒɆɒɎ, ɘɆɐɎɒɎ ɐɆɐ ɖɋɞɋɓɎɥ ɔɘ ɊɖəɉɎɛ ɖɆɇɔɝɎɛ ɉɖəɕɕ ETSI 

Ɏ SDO. 

ȶɆɇɔɝɆɥ ɉɖəɕɕɆ ENI ɕɡɘɆɋɘɗɥ ɖɋɞɎɘɢ ɗɑɋɊəɤɟɎɋ ɍɆɊɆɝɎ ɗ ɘɔɝɐɎ ɍɋɖɓɋɓɎɥ ɖɆɍɖɆɇɔɘɐɎ 

ɆɖɛɎɘɋɐɘəɖɡ: 

¶ ȵɖɋɊɑɔɌɎɘɢ ɈɆɖɎɆɓɘ ɎɓɔɉɔəɖɔɈɓɋɈɔɏ ɚəɓɐɜɎɔɓɆɑɢɓɔɏ ɆɖɛɎɘɋɐɘəɖɆ ɍɆɒɐɓəɘɔɉɔ ɜɎɐɑɆ 

əɕɖɆɈɑɋɓɎɥ, Ɉ ɐɔɘɔɖɔɏ ɈɓɋɞɓɎɏ ɜɎɐɑ ɓɆɗɘɖɆɎɈɆɋɘɗɥ ɓɆ ɐɔɓɘɋɐɗɘ Ɏ ɎɍɒɋɓɋɓɎɥ ɗɎɘəɆɜɎɎ, Ɇ 

ɈɓəɘɖɋɓɓɎɏ ɜɎɐɑ ɔɕɘɎɒɎɍɎɖəɋɘ ɇɎɍɓɋɗ-ɜɋɑɎ, ɐɔɉɊɆ ɈɓɋɞɓɎɏ ɜɎɐɑ ɗɘɆɇɎɑɋɓ. 

¶ ȵɖɋɊɑɔɌɎɘɢ Model-Driven ɆɖɛɎɘɋɐɘəɖɋ, ɐɔɘɔɖɆɥ ɕɔɍɈɔɑɥɋɘ ɊɎɓɆɒɎɝɋɗɐɎ əɕɖɆɈɑɥɘɢ 

ɕɔɈɋɊɋɓɎɋɒ ɗɎɗɘɋɒɡ Ɉɔ Ɉɖɋɒɥ ɚəɓɐɜɎɔɓɎɖɔɈɆɓɎɥ. 

¶ ȴɕɖɋɊɋɑɎɘɢ ɐɆɐ ɒɋɛɆɓɎɍɒɡ ɎɗɐəɗɗɘɈɋɓɓɔɉɔ ɎɓɘɋɑɑɋɐɘɆ ɒɔɉəɘ ɇɡɘɢ ɎɗɕɔɑɢɍɔɈɆɓɡ Ɋɑɥ 

ɕɔɈɡɞɋɓɎɥ ɐɆɝɋɗɘɈɆ ɔɇɗɑəɌɎɈɆɓɎɥ. 

¶ ȮɗɕɔɑɢɍɔɈɆɘɢ ɎɓɚɔɖɒɆɜɎɤ ɔ ɐɔɓɘɋɐɗɘɋ Ɏ ɗɎɘəɆɜɎɔɓɓɔɏ ɔɗɈɋɊɔɒɑɋɓɓɔɗɘɎ Ɋɑɥ ɆɊɆɕɘɆɜɎɎ 

ɖɋɐɔɒɋɓɊɆɜɎɏ Ɏ ɐɔɒɆɓɊ, ɕɖɔɎɍɈɔɊɎɒɡɛ ENI Ɋɑɥ əɊɔɈɑɋɘɈɔɖɋɓɎɥ ɒɋɓɥɤɟɎɛɗɥ 

ɕɔɘɖɋɇɓɔɗɘɋɏ ɕɔɑɢɍɔɈɆɘɋɑɋɏ, ɇɎɍɓɋɗ-ɜɋɑɋɏ Ɏ əɗɑɔɈɎɏ ɔɐɖəɌɆɤɟɋɏ ɗɖɋɊɡ. 

Ȫɖəɉɔɏ ɖɆɇɔɝɋɏ ɉɖəɕɕɔɈ ɥɈɑɥɋɘɗɥ ZSM. ȶɆɇɔɝɆɥ ɉɖəɕɕɆ Ɋɑɥ ɚɔɖɒɎɖɔɈɆɓɎɥ ɔɘɖɆɗɑɋɈɡɛ 

ɗɕɋɜɎɚɎɐɆɜɎɏ ETSI (ISG) Zero Touch Network and Service Management (ZSM)6 ɇɡɑɆ ɗɚɔɖɒɎɖɔɈɆɓɆ 

ɗ ɜɋɑɢɤ ɔɕɖɋɊɋɑɋɓɎɥ ɓɔɈɔɏ ɗɋɘɋɈɔɏ ɆɖɛɎɘɋɐɘəɖɡ Ɋɑɥ ɗɐɈɔɍɓɔɉɔ, ɒɋɌɊɔɒɋɓɓɔɉɔ əɕɖɆɈɑɋɓɎɥ 

ɗɋɘɢɤ, ɐɔɘɔɖɆɥ ɔɇɋɗɕɋɝɎɈɆɋɘ ɒɆɗɞɘɆɇɓəɤ ɆɈɘɔɒɆɘɎɍɆɜɎɤ Ɏ ɕɔɍɈɔɑɥɋɘ Ɉɡɕɔɑɓɥɘɢ Ɉɗɋ ɕɖɔɜɋɗɗɡ 

Ɏ ɍɆɊɆɝɎ ɆɈɘɔɒɆɘɎɝɋɗɐɎ ï ɊɔɗɘɆɈɐə, ɖɆɍɈɋɖɘɡɈɆɓɎɋ, ɐɔɓɚɎɉəɖɆɜɎɤ, ɔɇɋɗɕɋɝɋɓɎɋ Ɏ ɔɕɘɎɒɎɍɆɜɎɤ. 

ȴɗɓɔɈɓɆɥ ɜɋɑɢ ɕɖɔɋɐɘɆ ZSM - ɔɇɋɗɕɋɝɎɘɢ ɆɈɘɔɒɆɘɎɝɋɗɐɔɋ əɕɖɆɈɑɋɓɎɋ ɗɋɘɢɤ Ɏ əɗɑəɉɆɒɎ ɇɋɍ 

ɈɒɋɞɆɘɋɑɢɗɘɈɆ ɕɔɑɢɍɔɈɆɘɋɑɥ Ɉ ɗɖɋɊɋ ɗ ɓɋɗɐɔɑɢɐɎɒɎ ɕɔɗɘɆɈɟɎɐɆɒɎ, ɕɔɊɊɋɖɌɎɈɆɥ ɓɆɇɔɖ ɗɕɔɗɔɇɔɈ 

ɔɇɋɗɕɋɝɋɓɎɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ. ȶɆɍɖɆɇɔɘɐɆ ɗɋɘɋɈɔɉɔ ɎɓɘɋɑɑɋɐɘɆ, Ɇ ɘɆɐɌɋ ɗɎɗɘɋɒ ɔɖɐɋɗɘɖɆɜɎɎ 

ɥɈɑɥɤɘɗɥ ɔɕɋɖɆɘɎɈɓɡɒ ɕɖɔɗɘɔɖɔɒ Ɋɑɥ ɗɋɘɋɈɔɏ ɆɈɘɔɒɆɘɎɍɆɜɎɎ, ɕɔɗɐɔɑɢɐə Ɉ ɍɓɆɝɎɘɋɑɢɓɔɏ 

ɗɘɋɕɋɓɎ ɔɓɎ Ɉɡɘɋɗɓɥɤɘ ɝɋɑɔɈɋɝɋɗɐɎɏ ɚɆɐɘɔɖ Ɏɍ ɕɖɔɜɋɗɗɆ əɕɖɆɈɑɋɓɎɥ ɗɋɘɢɤ Ɏ əɗɑəɉɆɒɎ. 

ȦɖɛɎɘɋɐɘəɖɆ ZSM ɓɆɜɋɑɋɓɆ ɓɆ ɔɇɋɗɕɋɝɋɓɎɋ ɓɔɈɔɉɔ əɖɔɈɓɥ ɉɎɇɐɔɗɘɎ, ɔɕɋɖɆɘɎɈɓɔɗɘɎ Ɏ 

ɣɚɚɋɐɘɎɈɓɔɗɘɎ ɕɖɎ ɍɆɕəɗɐɋ ɓɔɈɡɛ əɗɑəɉ Ɉ ɒɆɗɞɘɆɇɋ ɉɑɔɇɆɑɢɓɔɏ ɗɋɘɎ. ȳɋɗɒɔɘɖɥ ɓɆ ɘɔ, ɝɘɔ ɕɋɖɈɆɥ 

ɈɋɖɗɎɥ ɆɖɛɎɘɋɐɘəɖɡ əɌɋ ɖɆɍɖɆɇɔɘɆɓɆ, ɖɆɇɔɘɆ ɓɆɊ ɗɕɋɜɎɚɎɐɆɜɎɋɏ Ɉɗɋ ɋɟɋ ɕɖɔɊɔɑɌɆɋɘɗɥ. 

ȦɖɛɎɘɋɐɘəɖɆ ZSM ɔɗɓɔɈɆɓɆ ɓɆ ɗɋɖɈɎɗɆɛ, ɥɈɑɥɋɘɗɥ ɒɔɊəɑɢɓɔɏ, ɉɎɇɐɔɏ Ɏ ɖɆɗɞɎɖɥɋɒɔɏ. Ƀɘɔ 

ɕɔɍɈɔɑɥɋɘ Ɉɡɕɔɑɓɥɘɢ ɖɆɍɈɋɖɘɡɈɆɓɎɥ, ɐɔɘɔɖɡɋ ɒɔɌɓɔ ɆɊɆɕɘɎɖɔɈɆɘɢ ɐ ɖɆɍɓɔɒə ɐɔɑɎɝɋɗɘɈə 

əɕɖɆɈɑɥɋɒɡɛ ɔɇɠɋɐɘɔɈ Ɏ / ɎɑɎ ɐ ɖɆɍɑɎɝɓɔɒə ɉɋɔɉɖɆɚɎɝɋɗɐɔɒə ɖɆɗɕɖɋɊɋɑɋɓɎɤ ɣɘɎɛ ɔɇɠɋɐɘɔɈ. 

ȲɔɊəɑɎ ZSM ɒɔɌɓɔ ɓɋɍɆɈɎɗɎɒɔ ɖɆɍɈɋɖɘɡɈɆɘɢ Ɏ ɒɆɗɞɘɆɇɎɖɔɈɆɘɢ. ȺəɓɐɜɎɔɓɆɑɢɓɡɋ ɐɔɒɕɔɓɋɓɘɡ 

ɆɖɛɎɘɋɐɘəɖɡ ɘɆɐɌɋ ɇəɊəɘ ɖɆɗɗɝɎɘɆɓɡ ɓɆ ɆɈɘɔɒɆɘɎɝɋɗɐɔɏ ɈɔɗɗɘɆɓɔɈɑɋɓɎɋ ɕɔɗɑɋ ɔɘɐɆɍɔɈ, ɝɘɔɇɡ 

ɗɑəɌɇɡ əɕɖɆɈɑɋɓɎɥ ɒɔɉɑɎ ɗɕɖɆɈɑɥɘɢɗɥ ɗ ɔɘɐɆɍɆɒɎ ɐɆɐ ɗɆɒɎɛ ɗɋɇɥ, ɘɆɐ Ɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ 

(ɌɋɑɆɘɋɑɢɓɔ) ɇɋɍ əɛəɊɞɋɓɎɥ ɐɆɝɋɗɘɈɆ ɔɇɗɑəɌɎɈɆɓɎɥ (QoS). 

ȰɆɐ ɕɔɐɆɍɆɓɔ ɓɆ ȶɎɗ. 42, ɆɖɛɎɘɋɐɘəɖɆ ZSM ɕɔɊɊɋɖɌɎɈɆɋɘ ɖɆɍɊɋɑɋɓɎɋ əɕɖɆɈɑɋɓɎɥ Ɏ 

ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɓɆ ɖɆɍɑɎɝɓɡɋ ɐɔɓɘəɖɡ: (ɗɋɘɋɈɔɋ) əɕɖɆɈɑɋɓɎɋ Ɋɔɒɋɓɔɒ Ɏ ɗɐɈɔɍɓɔɋ (ɒɋɌɊɔɒɋɓɓɔɋ) 

əɕɖɆɈɑɋɓɎɋ əɗɑəɉɆɒɎ; ɔɇɆ ɓɋɗəɘ ɔɘɈɋɘɗɘɈɋɓɓɔɗɘɢ ɍɆ ɈɡɕɔɑɓɋɓɎɋ (ɗɔɉɑɆɗɔɈɆɓɎɋ Ɏ ɐɔɓɘɖɔɑɢ), 

ɔɇɋɗɕɋɝɋɓɎɋ Ɏ ɆɈɘɔɒɆɘɎɍɆɜɎɤ Ɉ ɕɖɋɊɋɑɆɛ ɗɈɔɎɛ ɈɔɍɒɔɌɓɔɗɘɋɏ. 

                                            
6 https:// www.etsi.org/ technologies-clusters/ technologies/zero-touch-network-service-management 

https://www.etsi.org/technologies-clusters/technologies/zero-touch-network-service-management
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ȶɎɗ. 42 . ȦɖɛɎɘɋɐɘəɖɆ ZSM 

 

ȮɗɘɔɝɓɎɐ: ETSI 

 (ȷɋɘɋɈɔɏ) Ɋɔɒɋɓ əɕɖɆɈɑɋɓɎɥ ï ɣɘɔ ɔɇɑɆɗɘɢ əɕɖɆɈɑɋɓɎɥ ɈɓəɘɖɎ ɔɕɋɖɆɘɔɖɆ, ɐɔɘɔɖɆɥ ɔɇɡɝɓɔ 

ɔɕɖɋɊɋɑɥɋɘɗɥ ɆɊɒɎɓɎɗɘɖɆɘɎɈɓɡɒɎ ɎɑɎ ɘɋɛɓɔɑɔɉɎɝɋɗɐɎɒɎ ɊɔɒɋɓɆɒɎ (ɓɆɕɖɎɒɋɖ, Ɋɔɒɋɓ 

ɇɋɗɕɖɔɈɔɊɓɔɏ ɗɈɥɍɎ, Ɋɔɒɋɓ ɗɋɘɎ ɚɎɐɗɎɖɔɈɆɓɓɔɉɔ ɊɔɗɘəɕɆ, Ɋɔɒɋɓ IP ɗɋɘɎ / ɔɕɘɎɝɋɗɐɔɏ ɗɋɘɎ Ɏ 

ɘ.Ɋ.). ȴɇɑɆɝɓɡɋ Ɏ ɗɋɘɋɈɡɋ ɖɋɗəɖɗɡ ɖɆɗɕɔɑɆɉɆɤɘɗɥ Ɏ əɕɖɆɈɑɥɤɘɗɥ ɈɓəɘɖɎ ɗɋɘɋɈɔɉɔ ɊɔɒɋɓɆ, ɝɋɖɋɍ 

ɕɔɊɐɑɤɝɋɓɎɋ Ɉ ɈɎɊɋ ɚɎɍɎɝɋɗɐɎɛ Ɏ / ɎɑɎ ɈɎɖɘəɆɑɢɓɡɛ ɗɋɘɋɈɡɛ ɚəɓɐɜɎɏ (PNF / VNF). (ȷɋɘɋɈɔɏ) 

Ȫɔɒɋɓ əɕɖɆɈɑɋɓɎɥ ɔɇɖɆɟɆɋɘɗɥ ɐ ɗɈɔɋɏ ɗɔɇɗɘɈɋɓɓɔɏ ɇɆɍɋ ɍɓɆɓɎɏ Ɏ ɆɇɗɘɖɆɉɎɖəɋɘ ɗɑɔɌɓɔɗɘɢ 

əɕɖɆɈɑɋɓɎɥ ɗɔɇɗɘɈɋɓɓɡɛ ɖɋɗəɖɗɔɈ Ɋɑɥ ɊɖəɉɎɛ ɊɔɒɋɓɔɈ Ɋɔ ɕɔɓɥɘɓɡɛ ɎɓɘɋɖɚɋɏɗɔɈ əɕɖɆɈɑɋɓɎɥ 

ɐɔɒɕɔɓɋɓɘɔɈ. ȳɋɗɐɔɑɢɐɔ ɊɔɒɋɓɔɈ əɕɖɆɈɑɋɓɎɥ ɒɔɉəɘ ɇɡɘɢ ɔɇɠɋɊɎɓɋɓɡ Ɉ Ɋɔɒɋɓ əɕɖɆɈɑɋɓɎɥ ɇɔɑɋɋ 

Ɉɡɗɔɐɔɉɔ əɖɔɈɓɥ. 

ȷɐɈɔɍɓɔɏ (ɒɋɌɊɔɒɋɓɓɡɏ) Ɋɔɒɋɓ əɕɖɆɈɑɋɓɎɥ əɗɑəɉɆɒɎ əɕɖɆɈɑɥɋɘ ɗɐɈɔɍɓɡɒɎ əɗɑəɉɆɒɎ Ɏ 

ɐɔɔɖɊɎɓɎɖəɋɘ Ɏɛ ɒɋɌɊə ɊɔɒɋɓɆɒɎ. 

ȶɆɍɊɋɑɋɓɎɋ (ɗɋɘɋɈɔɉɔ) ɊɔɒɋɓɆ əɕɖɆɈɑɋɓɎɥ ɔɘ ɗɐɈɔɍɓɔɉɔ (ɒɋɌɊɔɒɋɓɓɔɉɔ) ɊɔɒɋɓɆ əɕɖɆɈɑɋɓɎɥ 

əɗɑəɉɆɒɎ ɕɖɋɊɔɘɈɖɆɟɆɋɘ ɗɔɍɊɆɓɎɋ ɒɔɓɔɑɎɘɓɡɛ ɗɎɗɘɋɒ, ɗɓɎɌɆɋɘ ɗɑɔɌɓɔɗɘɢ Ɉɗɋɏ ɗɑəɌɇɡ 

əɕɖɆɈɑɋɓɎɥ ɗɋɘɋɈɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ Ɏ ɕɔɍɈɔɑɥɋɘ ɗɋɘɋɈɔɒə Ɏ ɗɐɈɔɍɓɔɒə ɊɔɒɋɓɆɒ əɕɖɆɈɑɋɓɎɥ 
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ɖɆɍɈɎɈɆɘɢɗɥ ɓɋɍɆɈɎɗɎɒɔ. ȦɖɛɎɘɋɐɘəɖɆ ZSM ɕɔɊɊɋɖɌɎɈɆɋɘ ɔɘɐɖɡɘɡɋ Ɏɓɘɋɖɚɋɏɗɡ, Ɇ ɘɆɐɌɋ əɗɑəɉɎ 

ɓɆ ɔɗɓɔɈɋ ɒɔɊɋɑɋɏ Ɏ ɆɇɗɘɖɆɐɜɎɏ ɖɋɗəɖɗɔɈ. 

ȦɖɛɎɘɋɐɘəɖɆ ZSM ɕɔɍɈɔɑɥɋɘ ɛɖɆɓɎɘɢ ɔɕɋɖɆɜɎɔɓɓɡɋ ɊɆɓɓɡɋ ɔɘɊɋɑɢɓɔ ɔɘ əɕɖɆɈɑɥɤɟɎɛ 

ɕɖɎɑɔɌɋɓɎɏ, ɔɇɋɗɕɋɝɎɈɆɥ ɣɚɚɋɐɘɎɈɓɡɏ Ɋɔɗɘəɕ ɐ ɊɆɓɓɡɒ Ɏ ɒɋɌɊɔɒɋɓɓɔɋ ɕɖɋɊɗɘɆɈɑɋɓɎɋ ɊɆɓɓɡɛ 

(ɓɆɕɖɎɒɋɖ, ɘɔɕɔɑɔɉɎɥ ɗɋɘɎ, ɊɆɓɓɡɋ ɘɋɑɋɒɋɘɖɎɎ ɗɋɘɋɈɡɛ ɚəɓɐɜɎɏ), ɐɔɘɔɖɡɋ ɒɔɉəɘ ɇɡɘɢ 

ɎɗɕɔɑɢɍɔɈɆɓɡ ɗ ɕɔɒɔɟɢɤ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɛ ɈɔɍɒɔɌɓɔɗɘɋɏ ɗɋɘɎ Ɏ ɗɑəɌɇ (ɓɆɕɖɎɒɋɖ, ɒɆɞɎɓɓɔɋ 

ɔɇəɝɋɓɎɋ ɓɆ ɔɗɓɔɈɋ ɊɆɓɓɡɛ, ɎɗɐəɗɗɘɈɋɓɓɡɏ Ɏɓɘɋɑɑɋɐɘ Ɏ ɊɖəɉɎɋ ɘɋɛɓɔɑɔɉɎɎ Ɋɑɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ). 

ȦɖɛɎɘɋɐɘəɖɆ ZSM ɕɖɋɊɓɆɍɓɆɝɋɓɆ Ɋɑɥ ɔɇɋɗɕɋɝɋɓɎɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ  ɍɆɒɐɓəɘɔɒ ɐɔɓɘəɖɋ (closed-

loop) ɓɆ əɖɔɈɓɥɛ əɕɖɆɈɑɋɓɎɥ ɗɋɘɢɤ Ɏ əɗɑəɉɆɒɎ, ɉɊɋ ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɓɡ ɒɋɛɆɓɎɍɒɡ ɕɖɎɓɥɘɎɥ 

ɖɋɞɋɓɎɏ (ɓɆɕɖɎɒɋɖ, ɗɆɒɔɔɕɘɎɒɎɍɆɜɎɥ, ɆɈɘɔɒɆɘɎɝɋɗɐɔɋ ɔɇɋɗɕɋɝɋɓɎɋ ɔɇɗɑəɌɎɈɆɓɎɥ). 

ȰɆɌɊɡɏ Ɋɔɒɋɓ ɈɐɑɤɝɆɋɘ Ɉ ɗɋɇɥ ɚəɓɐɜɎɔɓɆɑɢɓɡɋ ɐɔɒɕɔɓɋɓɘɡ, ɐɔɘɔɖɡɋ Ɉɡɕɔɑɓɥɤɘ 

ɔɕɖɋɊɋɑɋɓɓɡɋ ɍɆɊɆɝɎ Ɏ ɕɖɋɊɔɗɘɆɈɑɥɤɘ ɔɊɓə ɎɑɎ ɓɋɗɐɔɑɢɐɔ ɗɑəɌɇ əɕɖɆɈɑɋɓɎɥ ɝɋɖɋɍ 

ɗɕɋɜɎɆɑɢɓɡɋ Ɏɓɘɋɖɚɋɏɗɡ. ȳɋɐɔɘɔɖɡɋ Ɏɍ ɗɑəɌɇ ɥɈɑɥɤɘɗɥ ɈɓəɘɖɋɓɓɎɒɎ Ɏ ɒɔɉəɘ ɎɗɕɔɑɢɍɔɈɆɘɢɗɥ 

ɘɔɑɢɐɔ ɆɈɘɔɖɎɍɔɈɆɓɓɡɒɎ ɚəɓɐɜɎɔɓɆɑɢɓɡɒɎ ɐɔɒɕɔɓɋɓɘɆɒɎ ɈɓəɘɖɎ ɊɔɒɋɓɆ. ȪɖəɉɎɋ ɗɑəɌɇɡ ɒɔɉəɘ 

ɇɡɘɢ Ɋɔɗɘəɕɓɡ Ɏ ɘɆɐɌɋ ɕɔɘɖɋɇɑɥɘɢɗɥ ɆɈɘɔɖɎɍɔɈɆɓɓɡɒɎ ɚəɓɐɜɎɔɓɆɑɢɓɡɒɎ ɐɔɒɕɔɓɋɓɘɆɒɎ ɍɆ 

ɕɖɋɊɋɑɆɒɎ ɊɔɒɋɓɆ (ɈɐɑɤɝɆɥ ɘɋ, ɐɔɘɔɖɡɋ ɗɔɊɋɖɌɆɘɗɥ Ɉ Ɋɔɒɋɓɋ əɕɖɆɈɑɋɓɎɥ E2E əɗɑəɉɆɒɎ). 

ȷɑəɌɇɡ əɕɖɆɈɑɋɓɎɥ Ɉ Ɋɔɒɋɓɋ ɗɔɇɖɆɓɡ Ɉ ɑɔɉɎɝɋɗɐɎɋ ɉɖəɕɕɡ, ɓɋɔɇɛɔɊɎɒɡɋ Ɋɑɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɉ 

ɍɆɒɐɓəɘɔɒ ɐɔɓɘəɖɋ (closed-loop): ɗɑəɌɇɆ əɕɖɆɈɑɋɓɎɥ ɊɔɒɋɓɆɒɎ, ɗɑəɌɇɆ ɔɖɐɋɗɘɖɔɈɐɎ ɊɔɒɋɓɔɈ, 

ɗɑəɌɇɆ ɆɓɆɑɎɘɎɐɎ ɊɔɒɋɓɔɈ Ɏ ɗɑəɌɇɆ ɔɇɋɗɕɋɝɋɓɎɥ ɇɋɍɔɕɆɗɓɔɗɘɎ ɊɔɒɋɓɔɈ. ȵɖɎ ɓɋɔɇɛɔɊɎɒɔɗɘɎ 

ɒɔɉəɘ ɇɡɘɢ ɊɔɇɆɈɑɋɓɡ ɊɖəɉɎɋ ɉɖəɕɕɡ. 

ȷɑəɌɇɡ əɕɖɆɈɑɋɓɎɥ ɕɖɋɊɔɗɘɆɈɑɥɤɘɗɥ Ɏ ɕɔɘɖɋɇɑɥɤɘɗɥ ɝɋɖɋɍ ɎɓɘɋɉɖɆɜɎɔɓɓɡɋ Ɏɓɘɋɖɚɋɏɗɡ, 

ɗɑɋɊəɥ ɑɎɇɔ ɞɆɇɑɔɓə ɍɆɕɖɔɗ-ɔɘɈɋɘ / ɍɆɕɖɔɗ-ɔɘɈɋɘ-əɈɋɊɔɒɑɋɓɎɋ Ɋɑɥ ɈɡɍɔɈɆ API ɗɋɖɈɎɗɆ, ɑɎɇɔ 

ɞɆɇɑɔɓə ɕəɇɑɎɐɆɜɎɎ-ɕɔɊɕɎɗɐɎ Ɋɑɥ ɕɔɘɔɐɔɈɔɏ ɕɋɖɋɊɆɝɎ ɗɔɇɡɘɎɏ Ɉ ɖɋɆɑɢɓɔɒ ɈɖɋɒɋɓɎ. 

ȶɆɇɔɝɆɥ ɉɖəɕɕɆ ZSM Ɉ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ɖɆɇɔɘɆɋɘ ɓɆɊ ɔɕɎɗɆɓɎɋɒ Ɏ ɗɕɋɜɎɚɎɐɆɜɎɋɏ ɗɑəɌɇ 

əɕɖɆɈɑɋɓɎɥ. ȵɖɔɋɐɘ ɗɕɋɜɎɚɎɐɆɜɎɎ ETSI GS ZSM 002 çɃɘɆɑɔɓɓɆɥ ɆɖɛɎɘɋɐɘəɖɆ ZSMè ɓɆɛɔɊɎɘɗɥ Ɉ 

ɔɘɐɖɡɘɔɒ Ɋɔɗɘəɕɋ Ɉ ETSI ZSM Open7. 

Ȫɑɥ ɗɐɈɔɍɓɔɏ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɗɋɘɎ Ɏ əɗɑəɉ ESTI ɕɖɋɊɕɔɑɆɉɆɋɘ ɎɗɕɔɑɢɍɔɈɆɓɎɋ ɗəɟɋɗɘɈəɤɟɎɛ 

ɗɘɆɓɊɆɖɘɓɡɛ ɗɕɋɜɎɚɎɐɆɜɎɎ Ɏ ɖɋɞɋɓɎɏ Ɋɑɥ ɕɖɋɊɔɘɈɖɆɟɋɓɎɥ ɊəɇɑɎɖɔɈɆɓɎɥ Ɏ ɕɔɑəɝɋɓɎɥ 

ɗɎɓɋɖɉɋɘɎɝɋɗɐɔɉɔ ɣɚɚɋɐɘɆ. 

 

 

  

                                            
7 http:// docbox.etsi.org/ISG/ZSM/Open  

http://docbox.etsi.org/ISG/ZSM/Open


 

ȦɈɘɔɓɔɒɓɡɋ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɋ ɗɋɘɎ 

É Jôson & Partners Consulting ȲɆɏ 2021 ɉ. 70 

 

3.4.  ȨȮȪȫȳȮȫ ITU -T 

ȲɋɌɊəɓɆɖɔɊɓɡɏ ɗɔɤɍ ɣɑɋɐɘɖɔɗɈɥɍɎ (ITU) ɕɖɋɊɗɘɆɈɎɑ ɗɕɋɜɎɚɎɐɆɜɎɤ ɗɘɖəɐɘəɖɡ Ɋɑɥ ɕɖɎɒɋɓɋɓɎɥ 

ɒɆɞɎɓɓɔɉɔ ɔɇəɝɋɓɎɥ (ML) ɐ ɇəɊəɟɎɒ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɒ ɗɋɘɥɒ (ȶɎɗ. 42). Ƀɘɔ ɓɋ ɘɔ Ɍɋ ɗɆɒɔɋ, 

ɝɘɔ ɆɈɘɔɓɔɒɓɆɥ ɗɋɘɢ. ȰɆɐ Ɉ ɗɑəɝɆɋ ɗ ɚɖɋɏɒɈɔɖɐɔɒ ɔɘ ETSI, ɔɓ ɘɆɐɌɋ ɔɗɓɔɈɆɓ ɓɆ ɐɔɓɜɋɕɜɎɎ 

ɍɆɒɐɓəɘɔɉɔ ɜɎɐɑɆ Ɋɑɥ ɔɇɋɗɕɋɝɋɓɎɥ ɗɋɘɋɈɔɉɔ ɗɋɖɈɎɗɆ, ɔɊɓɆɐɔ, Ɉ ɔɘɑɎɝɎɋ ɔɘ ZST, ɗɘɖəɐɘəɖɆ ITU 

ɇɔɑɋɋ ɐɔɓɐɖɋɘɓɆ Ɏ ɔɇɔɗɓɔɈɆɓɆ. ȺɖɋɏɒɈɔɖɐ ɓɋɥɈɓɔ ɕɔɊɊɋɖɌɎɈɆɋɘ ɍɆɒɐɓəɘɡɏ ɜɎɐɑ Ɋɑɥ 

ɔɇɋɗɕɋɝɋɓɎɥ ɗɋɘɋɈɔɉɔ ɗɋɖɈɎɗɆ, ɐɔɘɔɖɡɏ Ɉɔɕɑɔɟɋɓ Ɉ ɐɔɓɈɋɏɋɖɋ ɒɆɞɎɓɓɔɉɔ ɔɇəɝɋɓɎɥ. 

ȵɔɗɐɔɑɢɐə ML ɗɘɆɓɔɈɎɘɗɥ ɈɆɌɓɔɏ ɘɋɛɓɎɝɋɗɐɔɏ ɘɋɓɊɋɓɜɎɋɏ Ɉ ɔɘɖɆɗɑɎ, ɔɕɋɖɆɘɔɖɡ ɗɋɘɋɏ Ɏ ɊɖəɉɎɋ 

ɍɆɎɓɘɋɖɋɗɔɈɆɓɓɡɋ ɗɘɔɖɔɓɡ Ɏɟəɘ ɣɐɔɓɔɒɎɝɋɗɐɎ ɣɚɚɋɐɘɎɈɓɡɋ ɗɕɔɗɔɇɡ ɈɐɑɤɝɋɓɎɥ ML Ɉ ɇəɊəɟɎɋ 

ɗɋɘɎ, ɈɐɑɤɝɆɥ IMT-2020. 

ȶɎɗ. 43 . ȦɖɛɎɘɋɐɘəɖɆ ML Ɋɑɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ 

 

ȮɗɘɔɝɓɎɐ: ITU-T 

Ȱ ɆɖɛɎɘɋɐɘəɖɓɡɒ ɐɔɒɕɔɓɋɓɘɆɒ ɔɘɓɔɗɥɘɗɥ ɗɑɋɊəɤɟɎɋ: Machine learning pipeline, MLFO, ML 

sandbox. 

Machine learning pipeline. ɐɔɓɈɋɏɋɖ ɒɆɞɎɓɓɔɉɔ ɔɇəɝɋɓɎɥ ð ɣɘɔ ɓɆɇɔɖ ɑɔɉɎɝɋɗɐɎɛ əɍɑɔɈ, ɐɆɌɊɡɏ 

Ɏɍ ɐɔɘɔɖɡɛ Ɏɒɋɋɘ ɔɕɖɋɊɋɑɋɓɓɡɋ ɚəɓɐɜɎɎ, ɐɔɘɔɖɡɋ ɒɔɉəɘ ɇɡɘɢ ɔɇɠɋɊɎɓɋɓɡ Ɋɑɥ ɚɔɖɒɎɖɔɈɆɓɎɥ 

ɕɖɎɑɔɌɋɓɎɥ ɒɆɞɎɓɓɔɉɔ ɔɇəɝɋɓɎɥ Ɉ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɔɏ ɗɋɘɎ. Ȧɗɕɋɐɘɡ ɎɓɘɋɉɖɆɜɎɎ ɘɆɐɔɉɔ 

ɓɆɑɔɌɋɓɎɥ ɐɔɓɈɋɏɋɖɆ ML Ɉ ɇɆɍɔɈɡɋ ɗɋɘɎ ML Ɋɑɥ ɐɔɓɐɖɋɘɓɡɛ ɘɋɛɓɔɑɔɉɎɏ ɒɔɉəɘ ɕɔɘɖɋɇɔɈɆɘɢ 

ɖɆɗɞɎɖɋɓɎɥ ɎɑɎ ɔɕɖɋɊɋɑɋɓɎɥ ɐɔɓɐɖɋɘɓɡɛ ɕɖɔɘɔɐɔɑɔɈ Ɏ API. 
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Machine learning function orchestrator (MLFO). MLFO ð ɣɘɔ ɑɔɉɎɝɋɗɐɎɏ əɍɋɑ ɗ ɚəɓɐɜɎɥɒɎ, ɐɔɘɔɖɡɋ 

əɕɖɆɈɑɥɤɘ Ɏ ɐɔɔɖɊɎɓɎɖəɤɘ əɍɑɡ ɐɔɓɈɋɏɋɖɔɈ ML ɓɆ ɔɗɓɔɈɋ ML Ɏ / ɎɑɎ ɊɎɓɆɒɎɝɋɗɐɎ ɒɋɓɥɤɟɎɛɗɥ 

ɗɋɘɋɈɡɛ əɗɑɔɈɎɏ. 

ɃɘɆ ɕɔɊɗɎɗɘɋɒɆ Ɏ ɊɖəɉɎɋ ɚəɓɐɜɎɎ əɕɖɆɈɑɋɓɎɥ Ɏ ɔɖɐɋɗɘɖɆɜɎɎ. ȵɔɊɗɎɗɘɋɒɆ MLFO ɕɔɍɈɔɑɥɋɘ 

ɖɆɗɞɎɖɎɘɢ ɒɋɛɆɓɎɍɒɡ əɕɖɆɈɑɋɓɎɥ Ɏ ɔɖɐɋɗɘɖɆɜɎɎ, Ɏɗɕɔɑɢɍəɋɒɡɋ Ɋɑɥ ɇəɊəɟɎɛ ɗɋɘɋɏ, ɈɐɑɤɝɆɥ 

IMT-2020, ɓɆ əɍɑɡ ɐɔɓɈɋɏɋɖɆ ML. Ƀɘɔ ɈɓɔɗɎɘ ɋɊɎɓɔɔɇɖɆɍɎɋ Ɉ əɕɖɆɈɑɋɓɎɋ ɚəɓɐɜɎɥɒɎ ɒɆɞɎɓɓɔɉɔ 

ɔɇəɝɋɓɎɥ Ɏ ɗɋɘɋɈɡɒɎ ɚəɓɐɜɎɥɒɎ (NFs). MLFO ɖɆɇɔɘɆɋɘ Ɉ ɐɔɔɖɊɎɓɆɜɎɎ ɗ ɊɖəɉɎɒɎ ɚəɓɐɜɎɥɒɎ 

ɕɔɊɗɎɗɘɋɒɡ əɕɖɆɈɑɋɓɎɥ Ɋɑɥ əɕɖɆɈɑɋɓɎɥ əɍɑɆɒɎ ɐɔɓɈɋɏɋɖɆ ML.  

ML sandbox. ȵɋɗɔɝɓɎɜɆ ML ð ɣɘɔ ɎɍɔɑɎɖɔɈɆɓɓɡɏ Ɋɔɒɋɓ, ɐɔɘɔɖɡɏ ɕɔɍɈɔɑɥɋɘ ɖɆɍɒɋɟɆɘɢ 

ɔɘɊɋɑɢɓɡɋ ɐɔɓɈɋɏɋɖɡ ML Ɋɑɥ Ɏɛ ɔɇəɝɋɓɎɥ, ɘɋɗɘɎɖɔɈɆɓɎɥ Ɏ ɔɜɋɓɐɎ ɕɋɖɋɊ Ɏɛ ɖɆɍɈɋɖɘɡɈɆɓɎɋɒ Ɉ 

ɊɋɏɗɘɈəɤɟɋɏ ɗɋɘɎ. Ȫɑɥ ɔɇəɝɋɓɎɥ ɎɑɎ ɘɋɗɘɎɖɔɈɆɓɎɥ ɕɋɗɔɝɓɎɜɆ ML ɒɔɌɋɘ ɎɗɕɔɑɢɍɔɈɆɘɢ ɊɆɓɓɡɋ, 

ɗɉɋɓɋɖɎɖɔɈɆɓɓɡɋ Ɏɍ ɎɒɎɘɎɖɔɈɆɓɓɡɛ ɇɆɍɔɈɡɛ ɗɋɘɋɏ ɒɆɞɎɓɓɔɉɔ ɔɇəɝɋɓɎɥ Ɏ / ɎɑɎ ñɌɎɈɡɛò ɗɋɘɋɏ. 

ȵɔɊɗɎɗɘɋɒɆ ɕɋɗɔɝɓɎɜɡ ML ɕɔɍɈɔɑɥɋɘ ɐɔɓɈɋɏɋɖɆɒ ML ɆɊɆɕɘɎɖɔɈɆɘɢɗɥ ɐ ɊɎɓɆɒɎɝɋɗɐɎɒ ɗɋɘɋɈɡɒ 

ɗɖɋɊɆɒ, ɉɊɋ ɒɔɉəɘ Ɏɍɒɋɓɥɘɢɗɥ ɖɆɍɑɎɝɓɡɋ əɗɑɔɈɎɥ (ɓɆɕɖɎɒɋɖ, əɗɑɔɈɎɥ ɖɆɊɎɔɎɓɘɋɖɚɋɏɗɆ, 

ɕɔɑɔɌɋɓɎɋ UE, ɈɔɍɒɔɌɓɔɗɘɎ Ɏ ɖɋɗəɖɗɡ ɗɋɘɎ). ȵɔɊɗɎɗɘɋɒɆ ɕɋɗɔɝɓɎɜɡ ɒɆɞɎɓɓɔɉɔ ɔɇəɝɋɓɎɥ 

ɕɔɍɈɔɑɥɋɘ ɔɕɋɖɆɘɔɖɆɒ ɗɋɘɎ ɎɍəɝɆɘɢ ɈɑɎɥɓɎɋ ɈɡɛɔɊɓɡɛ ɊɆɓɓɡɛ ɒɆɞɎɓɓɔɉɔ ɔɇəɝɋɓɎɥ ɕɋɖɋɊ Ɏɛ 

ɖɆɍɈɋɖɘɡɈɆɓɎɋɒ Ɉ ɊɋɏɗɘɈəɤɟɎɛ ɇɆɍɔɈɡɛ ɗɋɘɥɛ ɒɆɞɎɓɓɔɉɔ ɔɇəɝɋɓɎɥ. 
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3.5.  ȨȮȪȫȳȮȫ 3GPP Ȯ GSMA 

Ȩ ɆɈɉəɗɘɋ 2019 ɉɔɊɆ ɖɆɇɔɝɆɥ ɉɖəɕɕɆ 3GPP SA WG5 ɎɓɎɜɎɎɖɔɈɆɑɆ çȮɗɗɑɋɊɔɈɆɓɎɋ ɐɔɓɜɋɕɜɎɎ, 

ɘɖɋɇɔɈɆɓɎɏ Ɏ ɖɋɞɋɓɎɏ Ɋɑɥ əɖɔɈɓɋɏ ɆɈɘɔɓɔɒɓɔɏ ɗɋɘɎè (ɗɒ. 3GPP Rel-16 TR28.810). Ȩ 

ɎɗɗɑɋɊɔɈɆɓɎɎ ɕɖɋɊɗɘɆɈɑɋɓɡ ɐɔɓɜɋɕɜɎɎ, ɕɆɖɆɒɋɘɖɡ ɔɜɋɓɐɎ, ɔɕɖɋɊɋɑɋɓɎɥ, ɖɆɇɔɝɎɏ ɕɖɔɜɋɗɗ Ɉ 

ɘɎɕɎɝɓɡɛ ɗɜɋɓɆɖɎɥɛ Ɏ ɕɔɊɖɔɇɓɔɋ ɔɕɎɗɆɓɎɋ ɐɑɆɗɗɎɚɎɐɆɜɎɎ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ.  

Ȩ Ɏɤɓɋ 2020 ɉɔɊɆ ɇɡɑ ɔɊɔɇɖɋɓ Rel-17 WID, ɔɗɓɔɈɓɆɥ ɜɋɑɢ ɐɔɘɔɖɔɉɔ - ɕɖɋɊɑɔɌɎɘɢ ɐɔɓɜɋɕɜɎɤ Ɏ 

ɆɖɛɎɘɋɐɘəɖə ɆɈɘɔɒɆɘɎɝɋɗɐɔɏ ɗɋɘɎ, ɐɑɆɗɗɎɚɎɐɆɜɎɤ əɖɔɈɓɋɏ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ Ɏ ɔɇɠɋɊɎɓɎɘɢ ɣɘə 

ɐɑɆɗɗɎɚɎɐɆɜɎɤ ɗ ɗəɟɋɗɘɈəɤɟɎɒɎ ɈɔɍɒɔɌɓɔɗɘɥɒɎ ɆɈɘɔɒɆɘɎɍɆɜɎɎ. ȶɆɇɔɝɎɋ ɣɑɋɒɋɓɘɡ Rel-17 

ɈɐɑɤɝɆɤɘ Ɉ ɗɋɇɥ ɗɑəɌɋɇɓɡɋ ɗɋɖɈɎɗɡ əɕɖɆɈɑɋɓɎɥ ɓɆ ɔɗɓɔɈɋ ɓɆɒɋɖɋɓɎɏ Ɋɑɥ ɒɔɇɎɑɢɓɔɏ ɗɋɘɎ, 

ɗɑəɌɋɇɓɡɋ ɗɋɖɈɎɗɡ əɕɖɆɈɑɋɓɎɥ Ɋɑɥ ɔɇɋɗɕɋɝɋɓɎɥ əɗɑəɉ ɗɈɥɍɎ Ɏ ɎɗɗɑɋɊɔɈɆɓɎɥ ɕɔ 

ɗɔɈɋɖɞɋɓɗɘɈɔɈɆɓɎɤ ɆɓɆɑɎɘɎɐɎ ɊɆɓɓɡɛ əɕɖɆɈɑɋɓɎɥ, ɣɓɋɖɉɔɣɚɚɋɐɘɎɈɓɔɗɘɎ Ɏ ɗɆɒɔɔɖɉɆɓɎɍɆɜɎɎ 

Ɋɑɥ ɗɋɘɋɏ 5G (SON). 

ȶɆɇɔɝɎɋ ɉɖəɕɕɡ 3GPP SA WG2 Ɏ 3GPP RAN WG3 ɎɓɎɜɎɎɖɔɈɆɑɎ ɎɗɗɑɋɊɔɈɆɓɎɥ ɕɔ ɕɔɊɊɋɖɌɐɋ 

ɆɈɘɔɒɆɘɎɝɋɗɐɔɉɔ ɗɋɘɋɈɔɉɔ ɎɓɘɋɑɑɋɐɘɆ. ȳɆɝɎɓɆɥ ɗ Rel-16 (3GPP TR 37.816) 3GPP RAN WG3 ɓɆɝɆɑɆ 

ɔɇɗəɌɊɋɓɎɋ RAN-ɔɖɎɋɓɘɎɖɔɈɆɓɓɔɉɔ ɗɇɔɖɆ Ɏ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɊɆɓɓɡɛ. ȼɋɑɢ ɗɔɗɘɔɎɘ Ɉ ɘɔɒ, ɝɘɔɇɡ 

ɎɍəɝɎɘɢ Ɏ ɗɘɆɓɊɆɖɘɎɍɎɖɔɈɆɘɢ ɓɔɒɋɓɐɑɆɘəɖə Ɏ ɘɋɛɓɔɑɔɉɎɎ ɗɇɔɖɆ ɒɔɓɎɘɔɖɎɓɉɔɈɡɛ ɊɆɓɓɡɛ 

ɇɋɗɕɖɔɈɔɊɓɔɏ ɗɋɘɎ, Ɏ ɗɔɔɘɈɋɘɗɘɈəɤɟɎɋ ɕɖɎɑɔɌɋɓɎɥ Ɋɑɥ Ɏɛ ɆɓɆɑɎɍɆ. 

ȳɆɝɎɓɆɥ ɗ Rel-16 (3GPP TR 23.791) ɖɆɇɔɝɆɥ ɉɖəɕɕɆ 3GPP SA WG2 ɕɖɎɗɘəɕɎɑɆ ɐ ɔɇɗəɌɊɋɓɎɤ 

ɗɖɋɊɗɘɈ ɗɋɘɋɈɔɏ ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɋɑɥ 5G. ȼɋɑɢ ɗɔɗɘɔɎɘ Ɉ ɘɔɒ, ɝɘɔɇɡ ɕɖɋɊɗɘɆɈɎɘɢ ɚəɓɐɜɎɤ Network 

Data Analytics (NWDA) Ɉ 5G Core (5GC) Ɋɑɥ ɆɓɆɑɎɍɆ ɊɆɓɓɡɛ ɗɎɉɓɆɑɎɍɆɜɎɎ ɔ ɗɔɇɡɘɎɥɛ. 
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3.6.  ȨȮȪȫȳȮȫ ȴȷȳȴȨȳɁȻ ȨȫȳȪȴȶȴȨ ȸȫȱȫȰȴȲȲȹȳȮȰȦȼȮȴȳȳȴȩȴ 

ȴȧȴȶȹȪȴȨȦȳȮɅ Ȯ ȵȶȴȩȶȦȲȲȳȴȩȴ ȴȧȫȷȵȫȽȫȳȮɅ 

ȶɆɗɗɒɔɘɖɋɓɓɡɋ ɓɎɌɋ ɕɑɆɘɚɔɖɒɋɓɓɡɋ ɖɋɞɋɓɎɥ ɈɋɓɊɔɖɔɈ ɥɈɑɥɤɘɗɥ ɐɔɒɕɔɓɋɓɘɆɒɎ, 

ɓɋɔɇɛɔɊɎɒɡɒɎ ɔɕɋɖɆɘɔɖɆɒ Ɋɑɥ ɕɋɖɋɛɔɊɆ ɔɘ ɘɖɆɊɎɜɎɔɓɓɔɉɔ ɕɔɊɛɔɊɆ (çɖəɝɓɔɉɔ əɕɖɆɈɑɋɓɎɥè) ɐ 

ɕɖɋɊɔɗɘɆɈɑɋɓɎɤ ɗɐɈɔɍɓɡɛ ɗɋɘɋɈɡɛ ɗɋɖɈɎɗɔɈ Ɏ ɕɔɊɉɔɘɔɈɐɎ ɊɔɒɋɓɔɈ ɐ ɕɖɔɉɖɆɒɒɓɔɒə əɕɖɆɈɑɋɓɎɤ 

ɐɔɔɖɊɎɓɎɖəɤɟɎɒ ɔɖɉɆɓɔɒ (ɔɖɐɋɗɘɖɆɘɔɖɔɒ) ɎɑɎ Ɉɓɋɞɓɋɏ ɗɎɗɘɋɒɔɏ. Ƀɘɔ ɕɔɍɈɔɑɎɘ ɔɕɋɖɆɘɔɖɆɒ 

ɊɔɒɋɓɔɈ Ɏ ɔɕɋɖɆɘɔɖɆɒ ɗɐɈɔɍɓɡɛ ɗɑɔɋɈ ɖɋɆɑɎɍɔɈɆɘɢ ɗɔɉɑɆɗɔɈɆɓɓɔɋ ɕɖɔɉɖɆɒɒɓɔɋ əɕɖɆɈɑɋɓɎɋ, 

Ɏɗɕɔɑɢɍəɥ ɔɖɐɋɗɘɖɆɘɔɖɡ ɗɐɈɔɍɓɡɛ ɗɋɖɈɎɗɔɈ Ɏ MANO-ɕɑɆɘɚɔɖɒɡ Ɋɑɥ əɕɖɆɈɑɋɓɎɥ ɈɎɖɘəɆɑɢɓɡɒɎ 

ɖɋɗəɖɗɆɒɎ ɘɆɐɎɛ ɊɔɒɋɓɔɈ ɐɆɐ RAN, IP backhaul, IP Ɏ DWDM ɘɖɆɓɗɕɔɖɘ, VNF Ɏ MEC. 

Ȩ ɘɆɐɔɏ ɔɕɋɖɆɜɎɔɓɓɔɏ ɒɔɊɋɑɎ ɈɋɖɛɓɋəɖɔɈɓɋɈɡɋ ɔɕɎɗɆɓɎɥ ɐɖɔɗɗ-Ɋɔɒɋɓɓɡɛ əɗɑəɉ (ɞɆɇɑɔɓɡ) 

ɘɖɆɓɗɚɔɖɒɎɖəɤɘɗɥ Ɉ ɘɋɛɓɎɝɋɗɐɎɋ ɘɖɋɇɔɈɆɓɎɥ, ɐɔɘɔɖɡɋ ɍɆɘɋɒ ɖɋɆɑɎɍəɤɘɗɥ Ɉ ɈɎɊɋ ɜɋɕɔɝɋɐ 

ɗɑəɌɋɇɓɡɛ ɚəɓɐɜɎɏ, ɎɓɊɎɈɎɊəɆɑɢɓɔ ɓɆɗɘɖɆɎɈɆɋɒɡɛ Ɋɑɥ ɐɆɌɊɔɉɔ ɔɘɊɋɑɢɓɔɉɔ ɕɔɑɢɍɔɈɆɘɋɑɥ. 

Ȩ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ɒɓɔɉɎɋ ɔɕɋɖɆɘɔɖɡ ɊɔɒɋɓɔɈ əɌɋ Ɏɒɋɤɘ ɘɋɛɓɎɝɋɗɐɎɋ ɈɔɍɒɔɌɓɔɗɘɎ ɕɔɑɓɔɗɘɢɤ 

ɕɖɔɉɖɆɒɒɓɔɉɔ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ əɗɑəɉ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ Ɉ ɖɆɒɐɆɛ ɔɊɓɔɉɔ ɊɔɒɋɓɆ, ɓɔ ɑɎɞɢ 

ɓɋɒɓɔɉɎɋ Ɏɍ ɓɎɛ Ɏɒɋɤɘ ɈɔɍɒɔɌɓɔɗɘɢ ɔɖɐɋɗɘɖɔɈɆɘɢ E2E-ɗɋɖɈɎɗɡ, əɝɎɘɡɈɆɥ, Ɉ ɝɆɗɘɓɔɗɘɎ, ɘɔɘ ɚɆɐɘ, 

ɝɘɔ ɚɎɍɎɝɋɗɐɎɋ ɗɋɘɋɈɡɋ ɚəɓɐɜɎɎ ɕɔ-ɕɖɋɌɓɋɒə ɗɔɗəɟɋɗɘɈəɤɘ ɗ VNF, ɐɔɘɔɖɡɋ, Ɉ ɗɈɔɤ ɔɝɋɖɋɊɢ, 

Ɏɗɕɔɑɓɥɤɘɗɥ ɕɖɋɎɒəɟɋɗɘɈɋɓɓɔ ɓɆ ɈɎɖɘəɆɑɢɓɡɛ ɒɆɞɎɓɆɛ, Ɇ ɓɋ ɐɔɓɘɋɏɓɋɖɆɛ. ȺɆɐɘɎɝɋɗɐɎ ɔɘɖɆɗɑɢ 

ɓɆɛɔɊɎɘɗɥ ɘɔɑɢɐɔ Ɉ ɓɆɝɆɑɋ ɔɕɖɋɊɋɑɋɓɎɥ ɕɖɆɈɎɑ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɏ ɔɖɐɋɗɘɖɆɜɎɎ. 

ȦɓɆɑɎɍ ɕɖɔɊəɐɘɔɈɡɛ ɕɔɖɘɚɋɑɋɏ ɈɋɓɊɔɖɔɈ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɔɉɔ ɔɇɔɖəɊɔɈɆɓɎɥ Ɏ 

ɕɖɔɉɖɆɒɒɓɔɉɔ ɔɇɋɗɕɋɝɋɓɎɥ ɕɔɐɆɍɡɈɆɋɘ, ɝɘɔ ɊɆɌɋ ɓɆ əɖɔɈɓɋ ɈɓəɘɖɎɊɔɒɋɓɓɔɉɔ ɆɈɘɔɓɔɒɓɔɉɔ 

əɕɖɆɈɑɋɓɎɥ ɕɖɔɊəɐɘɔɈɔɋ ɕɖɋɊɑɔɌɋɓɎɋ ɕɔɐɆ ɓɋ ɍɆɐɖɡɈɆɋɘ Ɉɗɋ ɕɔɘɖɋɇɓɔɗɘɎ ɔɕɋɖɆɘɔɖɔɈ, 

ɈɔɍɓɎɐɆɤɟɎɋ ɕɖɎ ɕɔɗɘɖɔɋɓɎɎ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ, Ɇ ɓɆ əɖɔɈɓɋ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɉɔ əɕɖɆɈɑɋɓɎɥ 

ɖɋɞɋɓɎɥɒ ɈɋɓɊɔɖɔɈ ɥɈɓɔ ɓɋ ɛɈɆɘɆɋɘ ɚəɓɐɜɎɔɓɆɑɢɓɔɏ ɕɔɑɓɔɘɡ Ɏ ɔɘɐɖɡɘɔɗɘɎ. ȵɖɎ ɣɘɔɒ Ɉɗɋ 

ɖɆɗɗɒɔɘɖɋɓɓɡɋ ɈɋɓɊɔɖɡ ɖɋɞɋɓɎɏ Ɋɑɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ əɌɋ Ɏɗɕɔɑɢɍəɤɘ ɘɋɛɓɔɑɔɉɎɎ 

ɐɔɉɓɎɘɎɈɓɔɉɔ ɒɡɞɑɋɓɎɥ, ɒɆɞɎɓɓɔɉɔ ɔɇəɝɋɓɎɥ Ɏ ɈɔɍɒɔɌɓɔɗɘɋɏ ɎɗɐəɗɗɘɈɋɓɓɔɉɔ ɎɓɘɋɑɑɋɐɘɆ Ɋɑɥ 

ɕɖɔɆɐɘɎɈɓɔɉɔ ɈɡɥɈɑɋɓɎɥ Ɏ əɗɘɖɆɓɋɓɎɥ ɗɔɇɡɘɎɏ ɗɋɘɎ Ɏ ɔɇɋɗɕɋɝɋɓɎɥ ɗɋɘɋɈɔɏ ɇɋɍɔɕɆɗɓɔɗɘɎ. 

3.6.1.  ȨɋɓɊɔɖɡ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɔɉɔ ɔɇɔɖəɊɔɈɆɓɎɥ 

3.6.1.1.  Cisco  Systems  

ȵɑɆɘɚɔɖɒɋɓɓɔɋ ɖɋɞɋɓɎɋ ɔɘ Cisco Ɋɑɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɓɔɗɎɘ ɓɆɍɈɆɓɎɋ Intent -Based Networking 

(INB)8. ȱɔɉɎɐɆ ɖɆɇɔɘɡ ɖɋɞɋɓɎɥ ɍɆɐɑɤɝɆɋɘɗɥ Ɉ ɘɔɒ, ɝɘɔ Cisco ɕɖɋɊɑɆɉɆɋɘ Ɉ ɐɆɝɋɗɘɈɋ ɈɛɔɊɓɡɛ 

ɘɖɋɇɔɈɆɓɎɏ ɎɗɕɔɑɢɍɔɈɆɘɢ ɈɋɖɛɓɋəɖɔɈɓɋɈɡɋ ɇɎɍɓɋɗ-ɘɖɋɇɔɈɆɓɎɥ ɐɑɎɋɓɘɔɈ Ɏ ɊɆɑɋɋ ɖɋɆɑɎɍɔɈɡɈɆɘɢ 

Ɏɛ Ɉ IBN Ɏɗɕɔɑɢɍəɥ ɆɓɆɑɎɘɎɐə, ɒɆɞɎɓɓɔɋ ɔɇəɝɋɓɎɋ Ɏ ɆɈɘɔɒɆɘɎɍɆɜɎɤ Ɋɑɥ ɕɔɗɘɔɥɓɓɔɉɔ 

ɕɖɔɉɖɆɒɒɎɖɔɈɆɓɎɥ ɗɋɘɎ ɕɔɊ ɎɍɒɋɓɥɤɟɎɋɗɥ ɕɔɘɖɋɇɓɔɗɘɎ ɇɎɍɓɋɗɆ. 

ȺɆɐɘɎɝɋɗɐɎ IBN Ɏɗɕɔɑɢɍəɋɘɗɥ Ɋɑɥ ɗɔɍɊɆɓɎɥ SDN-ɗɋɘɎ, Ɉ ɐɔɘɔɖɔɏ ɥɈɑɥɤɟɎɏɗɥ ɝɆɗɘɢɤ IBN ɗɋɘɋɈɔɏ 

ɐɔɓɘɖɔɑɑɋɖ ɊɋɏɗɘɈəɋɘ ɐɆɐ ɜɋɓɘɖɆɑɢɓɆɥ ɘɔɝɐɆ ɕɖɔɉɖɆɒɒɓɔɉɔ əɕɖɆɈɑɋɓɎɥ ɗɋɘɢɤ. ȸɆɐɎɋ 

ɐɔɓɘɖɔɑɑɋɖɡ Ɏɒɋɤɘ ɖɋɞɆɤɟɋɋ ɍɓɆɝɋɓɎɋ Ɋɑɥ ɖɋɆɑɎɍɆɜɎɎ ɆɇɗɘɖɆɐɜɎɎ ɗɋɘɎ Ɏ ɕɖɋɊɗɘɆɈɑɋɓɎɥ ɋɋ 

ɗɔɗɘɔɥɓɎɥ, ɝɘɔ ɕɔɍɈɔɑɥɋɘ əɕɖɆɈɑɥɘɢ ɗɋɘɢɤ ɐɆɐ ɎɓɘɋɉɖɎɖɔɈɆɓɓɔɏ ɔɇɠɋɊɎɓɋɓɓɔɏ ɗɎɗɘɋɒɔɏ. 

 

                                            
8 https:// www.cisco.com/c/en/us/solutions/collateral/enterprise-networks/digital-network-architecture/nb-06-
ibn-sol-overview-cte-en.html?oid= sowxa015991 
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ȶɋɞɋɓɎɋ IBN Ɏɒɋɋɘ Ɉ ɗɈɔɋɒ ɗɔɗɘɆɈɋ ɗɑɋɊəɤɟɎɋ ɚəɓɐɜɎɔɓɆɑɢɓɡɋ ɇɑɔɐɎ:  

¶ Translation: ɒɔɊəɑɢ ɘɖɆɓɗɑɥɜɎɎ ɇɎɍɓɋɗ-ɘɖɋɇɔɈɆɓɎɏ Ɉ ɐɔɓɚɎɉəɖɆɜɎɤ ɗɋɘɎ Ɏ ɗɋɖɈɎɗɆ; 

¶ Activation: ɖɆɍɈɋɖɘɡɈɆɓɎɋ ɗɋɖɈɎɗɆ ɗɔɉɑɆɗɓɔ ɕɔɑɎɘɎɐɆɒ ɔɖɐɋɗɘɖɆɜɎɎ ɕɔ Ɉɗɋɏ ɗɋɘɋɈɔɏ 

ɎɓɚɖɆɗɘɖəɐɘəɖɋ, ɆɈɘɔɒɆɘɎɝɋɗɐɎ ɐɔɓɚɎɉəɖɎɖəɥ Ɏ Ɉɓɔɗɥ ɗɎɗɘɋɒɓɡɋ ɎɍɒɋɓɋɓɎɥ ɓɆ Ɉɗɋ 

ɗɔɔɘɈɋɘɗɘɈəɤɟɎɋ əɗɘɖɔɏɗɘɈɆ ɗɋɘɎ, Ɉ ɘɔɒ ɝɎɗɑɋ Ɏ Ɉ ɕɔɑɎɘɎɐɎ ɇɋɍɔɕɆɗɓɔɗɘɎ; 

¶ Assurance: ɓɋɕɖɋɖɡɈɓɡɏ ɒɔɓɎɘɔɖɎɓɉ Ɏ ɕɖɔɈɋɖɐɆ ɘɔɉɔ, ɝɘɔ ɇɎɍɓɋɗ-ɘɖɋɇɔɈɆɓɎɥ 

əɊɔɈɑɋɘɈɔɖɋɓɡ, ɒɔɊəɑɢ ɒɔɌɋɘ ɈɐɑɤɝɆɘɢ ɚəɓɐɜɎɤ ɈɔɗɗɘɆɓɔɈɑɋɓɎɋ ɕɔɗɖɋɊɗɘɈɔɒ 

ɖɋɐɔɒɋɓɊəɋɒɡɛ ɐɔɖɖɋɐɘɎɖəɤɟɎɛ ɊɋɏɗɘɈɎɏ Ɏ ɕɔɗɘɔɥɓɓəɤ ɔɕɘɎɒɎɍɆɜɎɤ ɝɋɖɋɍ ɕɖɔɉɓɔɍɓəɤ 

ɆɓɆɑɎɘɎɐə. 

ȴɗɓɔɈɓɆɥ ɕɖɔɇɑɋɒɆ ɖɋɞɋɓɎɥ IBN ɗɔɗɘɔɎɘ Ɉ ɋɋ ɚɖɆɉɒɋɓɘɆɖɓɔɗɘɎ - ɔɓɔ ɗɔɗɘɔɎɘ Ɏɍ ɓɋɗɐɔɑɢɐɎɛ 

ɕɖɔɕɖɎɋɘɆɖɓɡɛ ɖɋɞɋɓɎɏ Ɋɑɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɏ ɔɖɐɋɗɘɖɆɜɎɎ ɗɋɘɋɈɡɛ ɗɋɖɈɎɗɔɈ (Ɋɑɥ ȼȴȪ, 

ɐɔɖɕɔɖɆɘɎɈɓɔɏ ɗɋɘɎ,  SD-WAN,  Cloud Ɏ ɘ. Ɋ.), ɐɔɘɔɖɡɋ ɓɋ ɈɍɆɎɒɔɊɋɏɗɘɈəɤɘ Ɉ ɐɆɝɋɗɘɈɋ ɋɊɎɓɔɏ 

ɗɎɗɘɋɒɡ. 

3.6.1.2.  Aruba Networks ( HPE)  

ȶɋɞɋɓɎɋ ɔɘ HPE&Aruba ɓɆɍɡɈɆɋɘɗɥ Experience-Driven Networking (EDN9) Ɏ ɕɔɍɎɜɎɔɓɎɖəɋɘɗɥ ɐɆɐ 

ɕɑɆɘɚɔɖɒɆ əɕɖɆɈɑɋɓɎɥ əɗɑəɉɆɒɎ, ɖɋɆɑɎɍəɤɟɆɥ ɕɥɘɢ ɔɗɓɔɈɓɡɛ ɚəɓɐɜɎɏ: ɕɑɆɓɎɖɔɈɆɓɎɋ Ɏ 

ɖɆɍɈɋɖɘɡɈɆɓɎɋ, ɆɓɆɑɎɘɎɐɆ, ɐɔɓɘɖɔɑɢ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɎ, ɔɇɋɗɕɋɝɋɓɎɋ ɇɋɍɔɕɆɗɓɔɗɘɎ, 

ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɋ Ɏ ɔɕɘɎɒɎɍɆɜɎɥ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɗɋɘɋɈɡɛ ɗɋɖɈɎɗɔɈ. ȧɆɍɔɈɡɏ ɚəɓɐɜɎɔɓɆɑ EDN 

ɖɋɆɑɎɍɔɈɆɓ Ɉ ɗɔɗɘɆɈɋ ɖɋɞɋɓɎɏ Aruba AirWave Ɏ Aruba Central. 

3.6.1.3.  Juniper  

ȶɋɞɋɓɎɋ ɔɘ Juniper Ɋɑɥ ɗɔɍɊɆɓɎɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɓɔɗɎɘ ɓɆɍɈɆɓɎɋ Self-Driving Network10.  

ȶɋɞɋɓɎɋ Ɉɡɕɔɑɓɋɓɔ Ɉ ɎɊɋɔɑɔɉɎɎ ɐɔɓɜɋɕɜɎɎ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɊɋɑɆɥ Ɇɐɜɋɓɘ ɓɆ ɊɈəɛ ɕɖɎɓɜɎɕɆɛ 

ɆɈɘɔɓɔɒɓɔɗɘɎ:  

¶ ɍɆɥɈɑɥɏ ɇɎɍɓɋɗ-ɘɖɋɇɔɈɆɓɎɥ, Ɏ ɓɋ ɊəɒɆɏ, ɐɆɐ ɔɓɔ ɇəɊɋɘ ɖɋɆɑɎɍɔɈɆɓɔ; 

¶ çɖɆɍɊɋɑɥɏ Ɏ ɈɑɆɗɘɈəɏè, ɖɆɍɇɎɈɆɥ ɗɋɘɢ ɓɆ Ɋɔɒɋɓɡ. 

ȶɋɞɋɓɎɋ Juniper ɕɔɐɆ ɕɖɋɊɗɘɆɈɑɥɋɘ Ɏɍ ɗɋɇɥ ɓɋ ɇɔɑɋɋ ɝɋɒ ɖɆɗɞɎɖɋɓɎɋ ɚəɓɐɜɎɔɓɆɑɢɓɔɗɘɎ 

ɔɕɋɖɆɜɎɔɓɓɔɏ ɗɎɗɘɋɒɡ JunOS. ȲɔɌɓɔ ɐɔɓɗɘɆɘɎɖɔɈɆɘɢ, ɝɘɔ ɕɔɐɆ ə ɐɔɒɕɆɓɎɎ ɓɋɘ 

ɎɓɘɋɉɖɎɖɔɈɆɓɓɔɉɔ ɖɋɞɋɓɎɥ Ɋɑɥ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ, Ɏɒɋɋɘɗɥ ɑɎɞɢ ɓɆɇɔɖ ɓɋɗɔɉɑɆɗɔɈɆɓɓɡɛ ɒɋɌɊə 

ɗɔɇɔɏ ɔɉɖɆɓɎɝɋɓɓɡɛ ɕɔ ɚəɓɐɜɎɔɓɆɑɢɓɔɗɘɎ ɖɋɞɋɓɎɏ, ɓɋ ɎɒɋɤɟɎɛ ɋɊɎɓɔɉɔ ɇɑɔɐɆ ɔɖɐɋɗɘɖɆɜɎɎ / 

ɆɈɘɔɒɆɘɎɍɆɜɎɎ. 

3.6.1.4.  Extreme Networks  

ȰɔɒɕɆɓɎɥ Extreme Networks ɕɖɋɊɑɆɉɆɋɘ Ɋɑɥ ɖɋɆɑɎɍɆɜɎɎ ɐɔɓɜɋɕɜɎɎ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɞɎɖɔɐɎɏ 

ɓɆɇɔɖ ɕɖɔɉɖɆɒɒɓɔɉɔ ɔɇɋɗɕɋɝɋɓɎɥ, ɔɇɔɖəɊɔɈɆɓɎɥ Ɏ əɗɑəɉ. Ƀɑɋɒɋɓɘɡ ɣɘɔɉɔ ɓɆɇɔɖɆ ɈɐɑɤɝɆɤɘ Ɉ 

ɗɋɇɥ ɖɆɍɑɎɝɓɡɋ ɐɔɒɕɔɓɋɓɘɡ ɖɋɞɋɓɎɏ Smart OmniEdge, Automated Campus Ɏ Agile Data Center, 

ɐɔɘɔɖɡɋ Ɏɗɕɔɑɢɍəɤɘ ɒɆɞɎɓɓɔɋ ɔɇəɝɋɓɎɋ Ɋɑɥ ɔɇɋɗɕɋɝɋɓɎɥ ɗɆɒɔɐɔɖɖɋɐɘɎɖəɤɟɋɉɔɗɥ Ɏ 

                                            
9 https:// blogs.arubanetworks.com/solutions/its-time-for-experience-driven-it-management-and-ops/ 
10 https:// www.juniper.net/assets/us/en/local/pdf/misc/mpls-sdn-nfv-world-congress/day-1-network-
automation-and-service-design.pdf 
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ɓɋɕɖɋɖɡɈɓɔɉɔ ɔɇəɝɋɓɎɥ. Ƀɑɋɒɋɓɘɡ ɥɈɑɥɤɘɗɥ ɔɘɐɖɡɘɡɒɎ Ɏ ɔɗɓɔɈɆɓɓɡɒɎ ɓɆ ɗɘɆɓɊɆɖɘɆɛ, ɝɘɔ 

ɕɔɍɈɔɑɥɋɘ ɎɗɕɔɑɢɍɔɈɆɘɢ Ɏɛ Ɉ ɗɋɘɋɈɔɏ ɗɖɋɊɋ ɑɤɇɔɉɔ Ɋɖəɉɔɉɔ ɕɔɗɘɆɈɟɎɐɆ. 

Ȩ ɔɘɑɎɝɎɋ ɔɘ ɊɖəɉɎɛ ɔɗɓɔɈɓɡɛ ɈɋɓɊɔɖɔɈ ɗɋɘɋɈɔɉɔ ɔɇɔɖəɊɔɈɆɓɎɥ, ɔɖɎɋɓɘɎɖəɤɟɎɛɗɥ ɓɆ 

ɕɖɔɕɖɎɋɘɆɖɓɡɋ ɖɋɞɋɓɎɥ, Ɉ ɕɖɔɊəɐɘɆɛ Extreme Networks ɖɋɆɑɎɍɔɈɆɓɆ ɕɔɊɊɋɖɌɐɆ API Ɉ ɔɘɐɖɡɘɔɏ 

ɣɐɔɗɎɗɘɋɒɋ, ɔɗɓɔɈɆɓɓɔɏ ɓɆ ɗɘɆɓɊɆɖɘɆɛ (ETSI, TM Forum). 

3.6.1.5.  Nokia  

Ȫɑɥ ɖɋɆɑɎɍɆɜɎɎ ɐɔɓɜɋɕɜɎɎ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɐɔɒɕɆɓɎɥ Nokia ɕɖɋɊɑɆɉɆɋɘ ɖɋɞɋɓɎɋ EdenNet, 

ɕɔɍɈɔɑɥɤɟɋɋ ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɘɢ ɗɋɘɋɈɡɋ ɔɕɋɖɆɜɎɎ Ɏ ɖɋɆɑɎɍɔɈɆɘɢ Ɉɋɗɢ ɕɔɘɋɓɜɎɆɑ ɗəɟɋɗɘɈəɤɟɎɛ 

ɗɋɘɋɏ 2G, 3G, 4G, ɔɊɓɔɈɖɋɒɋɓɓɔ ɕɔɊɊɋɖɌɎɈɆɥ ɕɋɖɋɛɔɊ ɓɆ 5G. Ȩ ɐɆɝɋɗɘɈɋ ɜɋɓɘɖɆɑɎɍɔɈɆɓɓɔɏ 

ɕɑɆɘɚɔɖɒɡ SON EdenNet ɆɈɘɔɒɆɘɎɍɎɖəɋɘ ɔɕɋɖɆɜɎɎ əɕɖɆɈɑɋɓɎɥ ɗɋɘɥɒɎ, ɎɗɕɔɑɢɍəɤɟɎɒɎ 

ɖɆɍɑɎɝɓɡɋ ɘɋɛɓɔɑɔɉɎɏ, əɗɘɖɆɓɥɥ ɗɑɔɌɓɔɗɘɎ, ɗɈɥɍɆɓɓɡɋ ɗ ɒəɑɢɘɎɈɋɓɊɔɖɓɡɒɎ Ɏ ɒɓɔɉɔəɖɔɈɓɋɈɡɒɎ 

ɗɋɘɥɒɎ. 

ȶɋɞɋɓɎɋ ɈɐɑɤɝɆɋɘ ɞɎɖɔɐɎɏ ɗɕɋɐɘɖ ɒɔɊəɑɋɏ, ɈɡɕɔɑɓɥɤɟɎɛ ɔɕɋɖɆɜɎɎ ɗɆɒɔɐɔɓɚɎɉəɖɆɜɎɎ, 

ɗɆɒɔɈɔɗɗɘɆɓɆɈɑɋɓɎɥ Ɏ ɗɆɒɔɔɕɘɎɒɎɍɆɜɎɎ. ȴɗɓɔɈɓɔɏ ɚəɓɐɜɎɔɓɆɑ SON ɖɋɆɑɎɍɔɈɆɓ Ɉ ɒɔɊəɑɥɛ 

NetAct Configurator Ɏ NetAct Optimizer, ɒɔɊəɑɎ Ɏɒɋɤɘ API ɐ ɈɓɋɞɓɎɒ OSS-ɕɖɎɑɔɌɋɓɎɥɒ. ȸɆɐ Ɍɋ 

ɗɘɔɎɘ əɕɔɒɥɓəɘɢ ɒɋɛɆɓɎɍɒ əɕɖɆɈɑɋɓɎɥ ɕɔɑɎɘɎɐɆɒɎ ɕɔɊ ɓɆɍɈɆɓɎɋɒ SON Workflow Coordinator, 

ɖɆɍɖɆɇɔɘɆɓɓɡɏ ɈɋɓɊɔɖɔɒ ɗɕɋɜɎɆɑɢɓɔ Ɋɑɥ ɖɋɆɑɎɍɆɜɎɎ ɐɔɓɜɋɕɜɎɎ ɆɈɘɔɓɔɒɓɔɏ ɗɋɘɎ. 

3.6.1.6.  Ericsson  

ȶɋɞɋɓɎɋ Ericsson Orchestrator11 ɕɔɍɈɔɑɥɋɘ ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɘɢ ɉɎɇɖɎɊɓəɤ ɎɓɚɖɆɗɘɖəɐɘəɖə, 

ɈɐɑɤɝɆɥ PNF Ɏ VNF. ȴɓ ɕɔɊɊɋɖɌɎɈɆɋɘ ɔɖɐɋɗɘɖɔɈɐə ɖɋɗəɖɗɔɈ, əɕɖɆɈɑɋɓɎɋ ɌɎɍɓɋɓɓɡɒ ɜɎɐɑɔɒ VNF 

Ɏ ɗɐɈɔɍɓəɤ ɔɖɐɋɗɘɖɔɈɐə əɗɑəɉ ɐɆɐ Ɋɑɥ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɛ, ɘɆɐ Ɏ Ɋɑɥ ɐɔɖɕɔɖɆɘɎɈɓɡɛ ɗɖɋɊ. 

ȶɋɞɋɓɎɋ ɔɗɓɔɈɆɓɔ ɓɆ ɗɑɋɊəɤɟɎɛ ɕɖɎɓɜɎɕɆɛ: 

¶ ɆɈɘɔɒɆɘɎɍɆɜɎɥ əɕɖɆɈɑɋɓɎɥ ɌɎɍɓɋɓɓɡɒ ɜɎɐɑɔɒ əɗɑəɉ (ɗɔɍɊɆɓɎɋ, ɍɆɈɋɖɞɋɓɎɋ, 

ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɋ, ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɋ, ɔɇɓɔɈɑɋɓɎɋ); 

¶ ɖɆɍɒɋɟɋɓɎɋ ɖɆɇɔɝɋɏ ɓɆɉɖəɍɐɎ ɓɆ ɔɗɓɔɈɋ ɕɔɑɎɘɎɐ Ɋɑɥ ɕɔɈɡɞɋɓɎɥ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɎ Ɏ 

ɔɕɘɎɒɎɍɆɜɎɎ ɍɆɘɖɆɘ, ɔɕɘɎɒɎɍɎɖɔɈɆɓɓɡɛ Ɋɑɥ ɐɔɓɐɖɋɘɓɡɛ ɕɔɘɖɋɇɓɔɗɘɋɏ Ɉ ɔɇɗɑəɌɎɈɆɓɎɎ;  

¶ ɆɈɘɔɒɆɘɎɍɆɜɎɥ ɔɖɐɋɗɘɖɆɜɎɎ ɗɋɘɋɈɡɛ ɊɔɒɋɓɔɈ Ɋɑɥ ɖɆɍɑɎɝɓɡɛ ɘɖɋɇɔɈɆɓɎɏ SLA. 

ȰɑɤɝɋɈɡɋ ɐɔɒɕɔɓɋɓɘɡ ɖɋɞɋɓɎɥ ɈɐɑɤɝɆɤɘ: 

¶ VNF Onboarding Ɋɑɥ ɇɡɗɘɖɔɉɔ ɕɔɊɐɑɤɝɋɓɎɥ Ɏ ɕɖɔɈɋɖɐɎ VNF ɔɘ ɖɆɍɑɎɝɓɡɛ ɕɔɗɘɆɈɟɎɐɔɈ 

¶ End-to-End Orchestration Ɋɑɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɗɔɍɊɆɓɎɥ Ɏ ɓɆɗɘɖɔɏɐɎ ɗɋɘɋɈɡɛ ɗɋɖɈɎɗɔɈ, 

ɈɐɑɤɝɆɥ Ɉɗɋ ɗɋɘɋɈɡɋ ɗɋɖɈɎɗɡ ɈɓəɘɖɎ Ɏ ɒɋɌɊə ɗɋɘɋɈɡɒɎ ɊɔɒɋɓɆɒɎ. 

¶ Element Management Ɋɑɥ ɔɇɋɗɕɋɝɋɓɎɥ əɕɖɆɈɑɋɓɎɥ ɌɎɍɓɋɓɓɡɒ ɜɎɐɑɔɒ VNF, ɘɆɐɔɉɔ ɐɆɐ 

ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɋ Ɏ ɈɔɗɗɘɆɓɔɈɑɋɓɎɋ, ɓɆ ɔɗɓɔɈɋ ɗɕɋɜɎɚɎɝɋɗɐɎɛ ɍɓɆɓɎɏ ɔ ɕɖɎɑɔɌɋɓɎɎ. 

¶ Assurance Ɋɑɥ ɒɔɓɎɘɔɖɎɓɉɆ ɆɈɆɖɎɏɓɡɛ ɘɖɎɉɉɋɖɔɈ ɕɖɎɑɔɌɋɓɎɏ Ɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ Ɉ ɖɆɍɓɡɛ 

ɊɔɒɋɓɆɛ Ɏ ɈɐɑɤɝɋɓɎɥ ɔɗɓɔɈɆɓɓɡɛ ɓɆ ɕɔɑɎɘɎɐɆɛ Ɏ ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɓɓɡɛ ɗɜɋɓɆɖɎɋɈ 

ɗɆɒɔɈɔɗɗɘɆɓɔɈɑɋɓɎɥ Ɋɑɥ ɔɇɗɑəɌɎɈɆɓɎɥ ɐɑɎɋɓɘɔɈ. 

                                            
11 https:// www.ericsson.com/en/portfolio/digital-services/automated-network-operations/orchestration/dynamic-
orchestration 
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¶ Inventory Ɋɑɥ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɘɔɕɔɑɔɉɎɎ Ɉ ɖɋɆɑɢɓɔɒ ɈɖɋɒɋɓɎ, Ɇ ɘɆɐɌɋ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ 

əɗɑəɉ Ɏ ɓɆɍɓɆɝɋɓɎɥ ɈɔɍɒɔɌɓɔɗɘɋɏ Ɋɑɥ ɚɎɍɎɝɋɗɐɎɛ, ɈɎɖɘəɆɑɢɓɡɛ Ɏ ɉɎɇɖɎɊɓɡɛ əɗɑəɉ Ɋɑɥ 

ɐɑɎɋɓɘɔɈ Ɉ ɓɋɗɐɔɑɢɐɎɛ ɊɔɒɋɓɆɛ. 

3.6.1.7.  Alcatel -Lucent  

ȦɈɘɔɓɔɒɓɆɥ ɗɋɘɢ Alcatel-Lucent ɥɈɑɥɋɘɗɥ ɔɊɓɎɒ Ɏɍ ɘɖɋɛ ɐɔɒɕɔɓɋɓɘ ɚɎɖɒɋɓɓɔɏ ɐɔɓɜɋɕɜɎɎ ɗɋɘɋɈɡɛ 

ɘɋɛɓɔɑɔɉɎɏ ALE Digital Age: ɆɈɘɔɓɔɒɓɡɋ ɗɋɘɎ, Ȯɓɘɋɖɓɋɘ Ɉɋɟɋɏ Ɏ ɇɎɍɓɋɗ-ɎɓɓɔɈɆɜɎɎ12. ȦɖɛɎɘɋɐɘəɖɆ 

ɆɈɘɔɓɔɒɓɔɏ ɗɋɘɎ Alcatel-Lucent ɕɖɋɊɔɗɘɆɈɑɥɋɘ ɗɐɈɔɍɓɔɋ ɖɋɞɋɓɎɋ, ɘɔ ɋɗɘɢ ɔɛɈɆɘɡɈɆɋɘ ɗɋɘɢ ɔɘ Edge 

Ɋɔ Core: 

¶ Unified Edge: ɕɔɑɢɍɔɈɆɘɋɑɎ Ɏ əɗɘɖɔɏɗɘɈɆ IoT ɒɔɉəɘ ɇɋɗɞɔɈɓɔ ɕɔɊɐɑɤɝɆɘɢɗɥ ɐ ɑɔɐɆɑɢɓɔɏ 

ɗɋɘɎ (LAN) Ɏ / ɎɑɎ ɇɋɗɕɖɔɈɔɊɓɔɏ ɑɔɐɆɑɢɓɔɏ ɗɋɘɎ (WLAN) ɇɋɍ ɕɔɘɋɖɎ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɎ. 

¶ Unified fabric: LAN, WLAN, ɥɊɖɔ / ɜɋɓɘɖ ɔɇɖɆɇɔɘɐɎ ɊɆɓɓɡɛ, Ɇ ɘɆɐɌɋ ɕɋɖɎɚɋɖɎɏɓɡɋ ɗɋɘɋɈɡɋ 

əɍɑɡ ɗ ɔɇɑɆɝɓɡɒ əɕɖɆɈɑɋɓɎɋɒ Ɏ Ɉɗɘɖɔɋɓɓɡɒ ɗɋɖɈɎɗɆɒɎ ɕɔ ɎɓɚɔɖɒɆɜɎɔɓɓɔɏ 

ɇɋɍɔɕɆɗɓɔɗɘɎ. 

¶ ȦɈɘɔɒɆɘɎɍɆɜɎɥ ɗɋɘɋɈɡɛ ɗɋɖɈɎɗɔɈ: ɣɘɔ ɐɑɤɝɋɈɔɏ əɖɔɈɋɓɢ Ɉ ɆɈɘɔɓɔɒɓɔɏ ɗɋɘɎ, ɐɔɘɔɖɡɏ 

ɔɇɋɗɕɋɝɎɈɆɋɘ ɆɈɘɔɒɆɘɎɍɆɜɎɤ ɗɋɘɎ ɍɆ ɗɝɋɘ ɕɖɔɉɖɆɒɒɎɖəɋɒɔɗɘɎ, ɎɓɎɜɎɆɑɎɍɆɜɎɎ, 

ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɏ ɆɓɆɑɎɘɎɐɎ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɖɋɞɋɓɎɥ Rainbow Ê, Ɇ ɘɆɐɌɋ Ɉɓɋɞɓɋɏ 

ɎɓɘɋɉɖɆɜɎɎ. Ƚɋɘɐɔ ɔɕɖɋɊɋɑɋɓɓɆɥ ɓɔɒɋɓɐɑɆɘəɖɆ ɊɆɓɓɡɛ ɘɋɑɋɒɋɘɖɎɎ Ɏ ɔɘɐɖɡɘɡɋ APl 

ɔɇɋɗɕɋɝɎɈɆɤɘ ɖɆɍɑɎɝɓɡɋ ɈɔɍɒɔɌɓɔɗɘɎ ɆɈɘɔɒɆɘɎɍɆɜɎɎ, Ɉ ɘɔɒ ɝɎɗɑɋ: 

o ɗɎɘəɆɜɎɔɓɓɆɥ ɖɋɆɐɘɎɈɓɔɗɘɢ: ɗɋɘɢ ɔɇɓɆɖəɌɎɈɆɋɘ ɎɍɒɋɓɋɓɎɥ Ɉ ɗɈɔɋɒ ɗɘɆɘəɗɋ, Ɏ, 

ɗɔɔɘɈɋɘɗɘɈɋɓɓɔ, ɊɔɇɆɈɑɥɋɘ ɎɑɎ Ɏɍɒɋɓɥɋɘ Ɏ ɆɈɘɔɒɆɘɎɝɋɗɐɎ ɖɋɉəɑɎɖəɋɘ ɕɆɖɆɒɋɘɖɡ 

ɗɋɘɎ; 

o ɗɋɘɋɈɆɥ ɆɓɆɑɎɘɎɐɆ: ɕɔɍɈɔɑɥɋɘ ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɘɢ ɖɋɆɐɜɎɤ ɗɋɘɋɈɡɛ ɗɋɖɈɎɗɔɈ ɓɆ 

ɔɕɖɋɊɋɑɋɓɓɡɋ ɍɆɖɆɓɋɋ ɍɆɊɆɓɓɡɋ ɐɖɎɘɋɖɎɎ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɎ ɗɋɘɎ Ɋɑɥ 

ɔɕɖɋɊɋɑɋɓɓɡɛ ɗɋɘɋɈɡɛ ɕɔɊɐɑɤɝɋɓɎɏ; 

o əɕɖɆɈɑɋɓɎɋ ɕɔɑɎɘɎɐɆɒɎ: Unified Policy Authentication Manager (UPAM) ɔɇɋɗɕɋɝɎɈɆɋɘ 

ɐɔɓɚɎɉəɖɆɜɎɤ ɗɋɘɎ, əɗɘɖɔɏɗɘɈɆ Ɏ ɕɔɑɢɍɔɈɆɘɋɑɥ, ɣɘɔɘ ɒɔɊəɑɢ əɕɖɆɈɑɥɋɘ ɖɔɑɥɒɎ, 

ɗɋɘɢɤ Ɏ ɕɔɑɎɘɎɐɆɒɎ ɊɔɗɘəɕɆ ɐ ɕɖɎɑɔɌɋɓɎɥɒ; 

o ɕɖɔɆɐɘɎɈɓɔɋ əɕɖɆɈɑɋɓɎɋ ɌɎɍɓɋɓɓɡɒ ɜɎɐɑɔɒ (PaLM): ɔɇɋɗɕɋɝɎɈɆɋɘ əɕɖɆɈɑɋɓɎɋ 

ɎɓɈɋɓɘɆɖɎɍɆɜɎɋɏ Ɏ ɉɆɖɆɓɘɎɖəɋɘ, ɝɘɔ ɕɖɔɉɖɆɒɒɓɔɋ ɔɇɋɗɕɋɝɋɓɎɋ Ɏ ɘɋɛɓɎɝɋɗɐɔɋ 

ɔɇɗɑəɌɎɈɆɓɎɋ ɗɋɘɋɈɔɉɔ ɔɇɔɖəɊɔɈɆɓɎɥ ɓɆɛɔɊɥɘɗɥ Ɉ ɆɐɘəɆɑɢɓɔɒ ɗɔɗɘɔɥɓɎɎ; 

o ɕɑɆɘɚɔɖɒɆ Ɋɑɥ ɔɖɐɋɗɘɖɆɜɎɎ Ɏ əɕɖɆɈɑɋɓɎɥ zero touch provisioning (ZTP);  

o ɔɖɐɋɗɘɖɆɜɎɥ Ɏ əɕɖɆɈɑɋɓɎɋ ɗɋɘɋɈɡɒɎ ɗɋɖɈɎɗɆɒɎ: ɎɗɕɔɑɢɍɔɈɆɓɎɋ ɋɊɎɓɔɏ ɕɑɆɘɚɔɖɒɡ 

əɕɖɆɈɑɋɓɎɥ ɑɔɐɆɑɢɓɔ ɎɑɎ Ɉ ɔɇɑɆɐɋ; 

o Ɉɓɋɞɓɥɥ ɎɓɘɋɉɖɆɜɎɥ: ALE APls ɕɔɍɈɔɑɥɤɘ ɓɆɗɘɖɆɎɈɆɘɢ ɗɋɖɈɎɗɡ Ɏ / ɎɑɎ ɔɘɝɋɘɡ Ɉ 

ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɐɔɓɐɖɋɘɓɡɛ ɇɎɍɓɋɗ-ɕɔɘɖɋɇɓɔɗɘɋɏ; 

o ɆɈɘɔɒɆɘɎɍɆɜɎɥ workflow: ɕɖɎ ɎɓɘɋɉɖɆɜɎɎ ɗ Rainbow ɗɋɘɢ ɒɔɌɋɘ ɈɔɍɊɋɏɗɘɈɔɈɆɘɢ 

ɝɋɖɋɍ API, Ɏ ɓɆ ɔɗɓɔɈɋ ɕɖɋɊəɗɘɆɓɔɈɑɋɓɓɡɛ ɕɖɆɈɎɑ Ɏ ɘɖɎɉɉɋɖɔɈ, ɈɡɗɘɖɆɎɈɆɘɢ 

ɆɈɘɔɒɆɘɎɝɋɗɐɎɏ ɓɆɇɔɖ ɊɋɏɗɘɈɎɏ Ɋɑɥ ɔɖɉɆɓɎɍɆɜɎɎ workflow. 

                                            
12 https:// www.al-enterprise.com/-/media/assets/ internet/documents/autonomous-network-brochure-en.pdf  

https://www.al-enterprise.com/-/media/assets/internet/documents/autonomous-network-brochure-en.pdf
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Ȫɑɥ ɗɋɘɋɏ Ɏ ɊɔɒɋɓɔɈ ɓɋ ɔɘɓɔɗɥɟɎɛɗɥ ɐ ALE ɆɈɘɔɓɔɒɓɆɥ ɗɋɘɢ ɕɔɊɊɋɖɌɎɈɆɋɘ ɆɈɘɔɒɆɘɎɍɆɜɎɤ 

ɎɓɚɖɆɗɘɖəɐɘəɖɡ, ɐɔɘɔɖɆɥ ɈɐɑɤɝɆɋɘ: 

¶ zero touch provisioning; 

¶ ɎɓɚɔɖɒɆɜɎɔɓɓɆɥ ɇɋɍɔɕɆɗɓɔɗɘɢ (əɗɎɑɋɓɓɆɥ ȴȷ ɐɔɒɒəɘɆɘɔɖɆ, ɊɔɕɔɑɓɋɓɓɆɥ ɇɋɍɔɕɆɗɓɡɒ 

ɈɋɖɎɚɎɜɎɖɔɈɆɓɓɡɒ ɐɔɊɔɒ, Ɏ ɕɖɔɉɖɆɒɒɓɡɒ ɔɇɋɗɕɋɝɋɓɎɋɒ ɔɕɋɖɆɜɎɔɓɓɔɏ ɗɎɗɘɋɒɡ Alcatel-

Lucent OmniSwitchÈ, Ɇ ɘɆɐɌɋ ɆɓɆɑɎɘɎɐɆ ɕɖɎɑɔɌɋɓɎɏ Ɏ ɕɖɎɒɋɓɋɓɎɋ ɕɔɑɎɘɎɐ ɓɆ Edge ɗɋɘɎ) 

¶ ɜɋɓɘɖɆɑɎɍɔɈɆɓɓɔɋ əɕɖɆɈɑɋɓɎɋ (ɑɔɐɆɑɢɓɔɋ ɎɑɎ ɔɇɑɆɝɓɔɋ); 

¶ ɕɔɑɎɘɎɐɎ ɜɋɓɘɖɆɑɎɍɔɈɆɓɓɔɉɔ ɊɔɗɘəɕɆ; 

¶ ɆɈɘɔɒɆɘɎɝɋɗɐɆɥ ɓɆɗɘɖɔɏɐɆ VPN. 

Ȩ ɜɋɑɔɒ ɕɑɆɘɚɔɖɒɆ ALE ɔɇɋɗɕɋɝɎɈɆɋɘ ɔɘɐɆɍɔəɗɘɔɏɝɎɈɔɋ Ɏ ɇɋɗɞɔɈɓɔɋ ɗɔɋɊɎɓɋɓɎɋ ɗ LAN Ɏ WLAN 

Ɉ ɗɔɝɋɘɆɓɎɎ ɗ ɐɔɓɘɖɔɑɋɒ ɊɔɗɘəɕɆ ɐ ɗɋɘɎ Ɏ əɗɎɑɋɓɓɔɏ ɔɕɋɖɆɜɎɔɓɓɔɏ ɗɎɗɘɋɒɔɏ ɐɔɒɒəɘɆɘɔɖɆ. ɃɘɆ 

ɖɆɗɕɖɋɊɋɑɋɓɓɆɥ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɆɥ ɆɖɛɎɘɋɐɘəɖɆ ɔɇɋɗɕɋɝɎɈɆɋɘ ɑəɝɞəɤ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢ Ɏ 

ɒɆɗɞɘɆɇɎɖəɋɒɔɗɘɢ, Ɇ ɘɆɐɌɋ ɔɇɋɗɕɋɝɎɈɆɋɘ Ɉɡɗɔɐəɤ Ɋɔɗɘəɕɓɔɗɘɢ, ɕɖɔɗɘɔɘə ɣɐɗɕɑəɆɘɆɜɎɎ Ɏ ɓɎɍɐəɤ 

ɗɔɈɔɐəɕɓəɤ ɗɘɔɎɒɔɗɘɢ ɈɑɆɊɋɓɎɥ (TCO). 

ȫɊɎɓɆɥ ɗɎɗɘɋɒɆ əɕɖɆɈɑɋɓɎɥ ɗɋɘɢɤ (NMS) ɔɇɋɗɕɋɝɎɈɆɋɘ ɊɔɕɔɑɓɎɘɋɑɢɓɡɏ əɖɔɈɋɓɢ ɎɓɘɋɉɖɆɜɎɎ 

ɒɋɌɊə ɕɖɔɈɔɊɓɡɒɎ Ɏ ɇɋɗɕɖɔɈɔɊɓɡɒɎ ɗɋɘɥɒɎ. NMS ɔɇɋɗɕɋɝɎɈɆɋɘ əɓɎɚɎɜɎɖɔɈɆɓɓɔɋ əɕɖɆɈɑɋɓɎɋ 

əɗɑəɉɆɒɎ Ɏ ɈɎɊɎɒɔɗɘɢ Ɉ ɒɆɗɞɘɆɇɋ Ɉɗɋɏ ɗɋɘɎ, ɝɘɔ ɒɔɌɋɘ ɕɔɈɡɗɎɘɢ ɣɚɚɋɐɘɎɈɓɔɗɘɢ Ȯȸ Ɏ ɉɎɇɐɔɗɘɢ 

ɇɎɍɓɋɗɆ. 

3.6.1.8.  Ciena  

ȶɋɆɑɎɍɆɜɎɥ ɐɔɓɜɋɕɜɎɎ ɆɈɘɔɓɔɒɓɔɏ ɗɋɘɎ, ɓɆɍɡɈɆɋɒɔɏ Ɉ ɐɔɒɕɆɓɎɎ ɆɊɆɕɘɎɈɓɔɏ ɗɋɘɢɤ, ɈɐɑɤɝɆɋɘ Ɉ 

ɗɋɇɥ ɘɖɎ ɗɑɔɥ: 

¶ ȵɖɔɉɖɆɒɒɎɖəɋɒɆɥ ɎɓɚɖɆɗɘɖəɐɘəɖɆ, ɈɐɑɤɝɆɥ ɚɎɍɎɝɋɗɐɎɋ Ɏ ɈɎɖɘəɆɑɢɓɡɋ ɣɑɋɒɋɓɘɡ ɗɋɘɎ, Ɇ 

ɘɆɐɌɋ ɗɔɇɖɆɓɓəɤ ɗ ɓɎɛ ɘɋɑɋɒɋɘɖɎɤ. 

¶ ȦɓɆɑɎɘɎɐɆ Ɏ ȮȮ Ɋɑɥ ɔɇɖɆɇɔɘɐɎ ɊɆɓɓɡɛ ɘɋɑɋɒɋɘɖɎɎ - ȮȮ, ɔɇəɝɋɓɓɡɏ ɓɆ ɊɆɓɓɡɛ, ɒɔɌɋɘ 

ɕɖɔɎɓɚɔɖɒɎɖɔɈɆɘɢ ɗɋɘɢ, ɐɆɐ ɓɆɗɘɖɔɎɘɢ Ɉ Ɋɔɑɉɔɗɖɔɝɓɔɏ ɕɋɖɗɕɋɐɘɎɈɋ, ɐɆɐɎɋ ɞɆɇɑɔɓɡ 

ɘɖɆɚɎɐɆ, ɐɆɐɎɋ ɕɖɆɈɎɑɆ ɒɆɖɞɖəɘɎɍɆɜɎɎ ɕɔɒɋɓɥɘɢ, Ɏ ɐɆɐɎɋ ɗɋɉɒɋɓɘɡ ɗɋɘɎ ɒɔɉəɘ ɇɡɘɢ 

əɥɍɈɎɒɡɒɎ. 

¶ Ȱɔɓɘɖɔɑɢ ɕɖɔɉɖɆɒɒɓɔɉɔ ɔɇɋɗɕɋɝɋɓɎɥ Ɏ ɆɈɘɔɒɆɘɎɍɆɜɎɥ - ɆɈɘɔɒɆɘɎɍɆɜɎɥ ɎɗɕɔɑɓɋɓɎɥ 

ɗɋɘɋɈɡɛ ɍɆɊɆɝ ɕɖɎ ɕɔɒɔɟɎ ɗɋɘɋɈɡɛ ɐɔɓɘɖɔɑɑɋɖɔɈ. 

3.6.1.9.  Huawei  

ȺɎɖɒɋɓɓɆɥ ɖɋɆɑɎɍɆɜɎɥ ɐɔɓɜɋɕɜɎɎ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ ɓɔɗɎɘ ɓɆɍɈɆɓɎɋ Autonomous Driving Network 

(ADN) Ɏ ɕɖɋɊɔɗɘɆɈɑɥɋɘ Ɏɍ ɗɋɇɥ ɓɆɇɔɖ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɛ ɐɔɒɕɔɓɋɓɘ, ɕɔɍɈɔɑɥɤɟɎɛ ɗɔɍɊɆɈɆɘɢ ɐɆɐ 

ɜɎɚɖɔɈɡɋ ɊɈɔɏɓɎɐɎ ɔɘɊɋɑɢɓɡɛ ɗɋɘɋɈɡɛ ɣɑɋɒɋɓɘɔɈ Ɏ ɚɖɆɉɒɋɓɘɔɈ ɗɋɘɋɏ, ɘɆɐɎ Ɏ ɎɓɘɋɉɖɎɖɔɈɆɓɓəɤ 

ɜɎɚɖɔɈəɤ ɒɔɊɋɑɢ ɗɋɘɎ Ɉ ɜɋɑɔɒ Ɏ ɔɐɆɍɡɈɆɋɒɡɛ ɓɆ ɓɋɏ ɗɋɖɈɎɗɔɈ. Ȫɑɥ ɣɘɔɉɔ ADN Ɏɒɋɋɘ Ɉɗɘɖɔɋɓɓɡɏ 

AI ɓɆ ɐɆɌɊɔɒ əɖɔɈɓɋ ɗɘɋɐɆ Ɏ ɈɐɑɤɝɆɋɘ ɖɆɍɑɎɝɓɡɋ əɖɔɈɓɎ ɈɔɍɒɔɌɓɔɗɘɋɏ, Ɉɐɑɤɝɋɓɓɡɛ ɐɆɐ ɝɆɗɘɢ 

ɗɘɖəɐɘəɖɡ AI. ɃɘɆ ɗɘɖəɐɘəɖɆ Ɉɡɕɔɑɓɥɋɘ ɆɑɉɔɖɎɘɒɡ AI, ɝɘɔɇɡ ɊɋɑɆɘɢ ɈɡɈɔɊɡ Ɏ Ɉɡɕɔɑɓɥɘɢ 

ɆɈɘɔɒɆɘɎɝɋɗɐɎɋ ɊɋɏɗɘɈɎɥ Ɉ ɖɋɌɎɒɋ ɍɆɒɐɓəɘɔɉɔ ɜɎɐɑɆ. ȷɆɒɎ ɒɔɊɋɑɎ AI ɉɋɓɋɖɎɖəɤɘɗɥ Ɉ ɗɋɖɈɎɗɋ 

iMaster NAIE ɓɆ ɔɗɓɔɈɋ ɔɇɖɆɇɔɘɐɎ ɇɔɑɢɞɎɛ ɊɆɓɓɡɛ Ɏ ɔɇəɝɋɓɎɥ ɒɔɊɋɑɋɏ AI. 
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ȸɆɐɌɋ ADN ɔɇɋɗɕɋɝɎɈɆɋɘ ɉɔɘɔɈɡɋ ɈɆɖɎɆɓɘɡ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɗɋɘɎ, ɘɆɐɎɋ ɐɆɐ 

ɆɈɘɔɒɆɘɎɝɋɗɐɔɋ əɕɖɆɈɑɋɓɎɋ Ɋɔɒɋɓɔɒ ɗɋɘɎ, ɆɈɘɔɒɆɘɎɝɋɗɐɔɋ ɖɆɍɈɋɖɘɡɈɆɓɎɋ RAN Ɏ ɔɇɋɗɕɋɝɋɓɎɋ 

ɣɓɋɖɉɔɗɇɋɖɋɌɋɓɎɥ. 

ȰɆɐ ɔɘɒɋɝɋɓɔ Ɉɡɞɋ, ɗɘɋɐ AI Ɏɒɋɋɘ ɘɖɎ ɎɋɖɆɖɛɎɝɋɗɐɎɛ əɖɔɈɓɥ: 

¶ AI əɗɘɖɔɏɗɘɈɆ: ɔɇɋɗɕɋɝɎɈɆɋɘ ɗɇɔɖ Ɏ ɚɎɑɢɘɖɆɜɎɤ ɊɆɓɓɡɛ Ɉ ɖɋɆɑɢɓɔɒ ɈɖɋɒɋɓɎ; ɈɡɕɔɑɓɋɓɎɥ 

ɗɔɔɘɈɋɘɗɘɈəɤɟɎɛ ɆɑɉɔɖɎɘɒɔɈ AI ɓɆ əɖɔɈɓɋ əɗɘɖɔɏɗɘɈɆ Ɉ ɖɋɆɑɢɓɔɒ ɈɖɋɒɋɓɎ Ɏ ɗ 

ɈɔɍɒɔɌɓɔɗɘɢɤ ɗɆɒɔɈɔɗɗɘɆɓɔɈɑɋɓɎɥ. 

¶ AI ɗɋɘɎ: ɔɇɋɗɕɋɝɎɈɆɋɘ ɐɔɖɖɋɑɥɜɎɤ ɊɆɓɓɡɛ, ɆɓɆɑɎɍ Ɏ ɕɖɎɒɋɓɋɓɎɋ ɆɑɉɔɖɎɘɒɔɈ AI ɓɆ 

ɗɐɈɔɍɓɔɒ əɖɔɈɓɋ ɗɋɘɎ, ɔɇɋɗɕɋɝɎɈɆɥ ɆɈɘɔɓɔɒɓɔɗɘɢ ɓɔɈɡɛ ɈɆɖɎɆɓɘɔɈ ɎɗɕɔɑɢɍɔɈɆɓɎɥ, ɘɆɐɎɛ 

ɐɆɐ ɗɋɘɋɈɡɋ ɗɑɔɎ, ɓɆɕɖɎɒɋɖ. 

¶ AI ɔɇɑɆɐɆ: ɕɔɍɈɔɑɥɋɘ ɎɗɕɔɑɢɍɔɈɆɘɢ ɔɇɑɆɝɓəɤ ɎɓɚɖɆɗɘɖəɐɘəɖə Ɋɑɥ əɕɖɆɈɑɋɓɎɥ ɊɆɓɓɡɒɎ, 

ɔɇəɝɋɓɎɥ ɒɔɊɋɑɋɏ, ɗɔɍɊɆɓɎɥ Ɏ əɕɖɆɈɑɋɓɎɥ ɌɎɍɓɋɓɓɡɒ ɜɎɐɑɔɒ ɒɔɊɋɑɋɏ AI. 

ȷɘɖɆɘɋɉɎɥ Huawei ADN (ADN) - ɣɘɔ 10-ɑɋɘɓɥɥ ɗɘɖɆɘɋɉɎɥ, ɗɑɋɊəɤɟɆɥ ɍɆ ɗɘɖɆɘɋɉɎɋɏ Huawei All 

Cloud. ȴɓɆ ɓɆɕɖɆɈɑɋɓɆ ɓɆ ɎɗɗɑɋɊɔɈɆɓɎɋ ɈɑɎɥɓɎɥ ɘɋɛɓɔɑɔɉɎɏ ɎɗɐəɗɗɘɈɋɓɓɔɉɔ ɎɓɘɋɑɑɋɐɘɆ ɓɆ 

ɇəɊəɟɎɋ ɗɋɘɋɈɡɋ ɆɖɛɎɘɋɐɘəɖɡ, ɖɋɌɎɒɡ ɣɐɗɕɑəɆɘɆɜɎɎ Ɏ ɘɋɛɔɇɗɑəɌɎɈɆɓɎɥ Ɏ ɇɎɍɓɋɗ-ɒɔɊɋɑɎ ɕəɘɋɒ 

ɎɓɘɋɉɖɆɜɎɎ ɓɋɗɐɔɑɢɐɎɛ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɛ ɘɋɛɓɔɑɔɉɎɏ, ɘɆɐɎɛ ɐɆɐ SDN, NFV, cloud, big data, AI. 

ȰɔɓɋɝɓɆɥ ɜɋɑɢ Huawei ADN - ɆɈɘɔɒɆɘɎɍɆɜɎɥ ɗɋɘɎ, ɗɆɒɔɈɔɗɗɘɆɓɔɈɑɋɓɎɋ, ɗɆɒɔɔɕɘɎɒɎɍɆɜɎɥ Ɏ 

ɆɈɘɔɓɔɒɓɔɗɘɢ ɓɆ ɔɗɓɔɈɋ ɊɆɓɓɡɛ Ɏ ɍɓɆɓɎɏ. Ȩ ɝɆɗɘɓɔɗɘɎ, ɣɘɔ ɕɔɍɈɔɑɎɘ ɖɋɆɑɎɍɔɈɆɘɢ ɓɔɈɡɋ əɗɑəɉɎ 

ɗ ɔɕɘɎɒɎɍɎɖɔɈɆɓɓɡɒ ɈɍɆɎɒɔɊɋɏɗɘɈɎɋɒ ɗ ɐɑɎɋɓɘɆɒɎ Ɏ ɆɈɘɔɒɆɘɎɝɋɗɐɎɒ O&M, ɒɆɐɗɎɒɆɑɢɓɡɒ 

ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɖɋɗəɖɗɔɈ Ɏ ɣɑɋɐɘɖɔɣɓɋɖɉɎɎ. Ȩ ɗɈɔɤ ɔɝɋɖɋɊɢ ɖɆɍɈɎɘɎɋ ɗɋɘɎ Ɉ ɗɘɔɖɔɓə 

ɆɈɘɔɓɔɒɓɔɗɘɎ ɊɔɗɘɎɉɆɋɘɗɥ ɓɆ ɔɗɓɔɈɋ ɆɈɘɔɒɆɘɎɍɆɜɎɎ, ɗɆɒɔɔɕɘɎɒɎɍɆɜɎɎ Ɏ ɗɆɒɔɈɔɗɗɘɆɓɔɈɑɋɓɎɥ. 

Ȫɑɥ ɊɔɗɘɎɌɋɓɎɥ L5 ADN, ɕɖɎɓɎɒɆɥ Ɉɔ ɈɓɎɒɆɓɎɋ ɍɖɋɑɔɗɘɢ ɘɋɐəɟɎɛ ɘɋɛɓɔɑɔɉɎɏ, ɖɋɐɔɒɋɓɊəɋɘɗɥ, 

ɝɘɔɇɡ L4 ADN ɗɘɆɑ ɕɔɣɘɆɕɓɔɏ ɜɋɑɢɤ ɇəɊəɟɎɛ ɆɖɛɎɘɋɐɘəɖ ADN, Ɏ ɝɘɔɇɡ ɓɔɈɡɋ ɘɋɛɓɔɑɔɉɎɎ, 

Ɏɓɗɘɖəɒɋɓɘɡ Ɏ ɒɋɘɔɊɡ, ɘɆɐɎɋ ɐɆɐ AI Ɏ ɉɖɆɚ ɍɓɆɓɎɏ, ɇɡɑɎ ɕɖɋɊɗɘɆɈɑɋɓɡ Ɋɑɥ ɖɋɐɔɓɗɘɖəɐɜɎɎ Ɏ 

ɔɕɘɎɒɎɍɆɜɎɎ ɗɋɘɋɈɡɛ əɗɘɖɔɏɗɘɈ, ɗɎɗɘɋɒ O&M Ɏ ɇɎɍɓɋɗ-ɔɕɋɖɆɜɎɏ Ɉɔ Ɉɗɋɛ ɔɘɓɔɞɋɓɎɥɛ. 

Ȫɑɥ ɖɋɆɑɎɍɆɜɎɎ ɆɖɛɎɘɋɐɘəɖɡ ADN L4 ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɒ ɗɋɘɥɒ ɓɋɔɇɛɔɊɎɒɆ ɝɋɘɐɆɥ ɜɋɑɋɈɆɥ 

ɆɖɛɎɘɋɐɘəɖɆ. ȴɗɓɔɈɡɈɆɥɗɢ ɓɆ ɣɘɔɏ ɆɖɛɎɘɋɐɘəɖɋ, ɔɕɋɖɆɘɔɖɡ ɗɈɥɍɎ ɒɔɉəɘ ɗɎɗɘɋɒɆɘɎɝɋɗɐɎ 

ɔɜɋɓɎɈɆɘɢ Ɏ ɔɘɇɎɖɆɘɢ ɗəɟɋɗɘɈəɤɟɎɋ ɆɖɛɎɘɋɐɘəɖɡ OSS, ɎɓɘɋɉɖɎɖɔɈɆɓɓɡɛ EMS, EMS ɕɔɗɘɆɈɟɎɐɔɈ 

(ɎɑɎ ɐɔɓɘɖɔɑɑɋɖɔɈ) Ɏ ɗɋɘɋɈɡɛ əɗɘɖɔɏɗɘɈ, Ɇ ɍɆɘɋɒ ɚɔɖɒəɑɎɖɔɈɆɘɢ ɈɔɍɒɔɌɓəɤ ɊɔɖɔɌɓəɤ ɐɆɖɘə 

ɖɆɍɈɎɘɎɥ, ɔɘɈɋɝɆɤɟəɤ Ɏɛ ɚɆɐɘɎɝɋɗɐɎɒ ɘɖɋɇɔɈɆɓɎɥɒ. 

ȶɋɞɋɓɎɋ ADN ɕɖɋɊɔɗɘɆɈɑɥɋɘ ɈɔɍɒɔɌɓɔɗɘɎ Ɋɑɥ ɐɔɓɐɖɋɘɓɡɛ ɗɜɋɓɆɖɎɋɈ Ɋɑɥ ɊɔɒɋɓɔɈ FBB, MBB Ɏ 

ɐɔɖɕɔɖɆɘɎɈɓɔɏ ɗɋɘɎ, ɝɘɔɇɡ ɗɕɔɗɔɇɗɘɈɔɈɆɘɢ ɕɔɈɡɞɋɓɎɤ ɐɆɝɋɗɘɈɆ, ɣɚɚɋɐɘɎɈɓɔɗɘɎ Ɏ ɊɔɛɔɊɔɈ 

ɔɕɋɖɆɘɔɖɔɈ, Ɇ ɘɆɐɌɋ ɗɓɎɍɎɘɢ ɍɆɘɖɆɘɡ. PɋɞɋɓɎɥ ɈɐɑɤɝɆɤɘ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɋ O&M 5G, 

ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɋ O&M ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɔɉɔ ɔɇɑɆɐɆ, ɗɋɉɒɋɓɘɎɖɔɈɆɓɎɋ ɕɖɋɊɕɖɎɥɘɎɏ 5G, 

ɘɖɆɓɗɕɔɖɘ 5G, əɕɖɆɈɑɥɋɒɡɏ ɓɆɒɋɖɋɓɎɥɒɎ, ɈɡɊɋɑɋɓɓəɤ ɑɎɓɎɤ ɕɖɋɒɎəɒ-ɐɑɆɗɗɆ, ɞɎɖɔɐɔɕɔɑɔɗɓəɤ 

ɗɈɥɍɢ ɕɖɋɒɎəɒ-ɐɑɆɗɗɆ, DCN ɗ ɓɆɒɋɖɋɓɓɡɒ əɕɖɆɈɑɋɓɎɋɒ Ɏ ɗɋɘɋɈɡɋ ɖɋɞɋɓɎɥ Ɋɑɥ ɐɆɒɕəɗɓɡɛ ɗɋɘɋɏ. 

ȳɆ ɔɗɓɔɈɋ ɆɖɛɎɘɋɐɘəɖɡ ADN ɎɗɐəɗɗɘɈɋɓɓɡɏ Ɏɓɘɋɑɑɋɐɘ ɇɡɑ ɈɓɋɊɖɋɓ ɓɆ ɕɔɉɖɆɓɎɝɓɔɒ, ɗɋɘɋɈɔɒ Ɏ 

ɔɇɑɆɝɓɔɒ əɖɔɈɓɥɛ ɗ ɕɔɒɔɟɢɤ ɗɋɘɋɈɔɉɔ AI-ɒɔɊəɑɥ iMaster NAIE Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɏ ɕɑɆɘɚɔɖɒɡ 

O&M iMaster AUTIN ɓɆ ɔɇɑɆɝɓɔɒ əɖɔɈɓɋ, Ɇ ɘɆɐɌɋ ɒɔɊəɑɋɏ əɕɖɆɈɑɋɓɎɥ ɗɋɘɢɤ Ɏ əɕɖɆɈɑɋɓɎɥ iMaster 

MAE Ɏ iMaster NCE ɓɆ ɗɋɘɋɈɆɥ ɎɓɚɖɆɗɘɖəɐɘəɖɆ ɗɔ ɈɗɘɖɔɋɓɓɡɒɎ ɈɔɍɒɔɌɓɔɗɘɥɒɎ AI. 

ȮɓɘɋɉɖɎɖəɥ EMS, MANO, NSMF, NSSMF, MEAO Ɏ MEPM, Ɇ ɘɆɐɌɋ ɈɓɋɊɖɥɥ ɘɆɐɎɋ ɘɋɛɓɔɑɔɉɎɎ, ɐɆɐ AI 

Ɏ ɆɈɘɔɒɆɘɎɍɆɜɎɥ ɗɋɘɎ, iMaster MAE ɔɇɋɗɕɋɝɎɈɆɋɘ ɎɓɘɋɉɖɎɖɔɈɆɓɓɔɋ əɕɖɆɈɑɋɓɎɋ ɗɋɘɢɤ, ɐɔɓɘɖɔɑɢ 
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Ɏ ɆɓɆɑɎɍ, ɗɎɓɋɖɉɎɤ ɓɆ ɉɖɆɓɎɜɋ ɔɇɑɆɐɆ Ɏ ɔɘɐɖɡɘɔɗɘɢ ɈɔɍɒɔɌɓɔɗɘɋɏ. iMaster MAE ɕɔɒɔɉɆɋɘ 

ɔɕɋɖɆɘɔɖɆɒ ɗɔɍɊɆɈɆɘɢ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɋ, əɕɖɔɟɋɓɓɡɋ Ɏ ɉɎɇɐɎɋ ɗɋɘɎ 5G. 

Ȫɑɥ ɖɆɍɓɔɔɇɖɆɍɓɡɛ ɗɋɘɋɈɡɛ ɚəɓɐɜɎɏ Ɏ ɘɖɋɇɔɈɆɓɎɏ SLA ɔɘɖɆɗɑɋɈɡɛ ɕɖɎɒɋɓɋɓɎɏ, ɘɆɐɎɛ ɐɆɐ 

ɕɖɔɒɡɞɑɋɓɓɡɏ Ȯɓɘɋɖɓɋɘ, IoV, ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɋ ɍɊɖɆɈɔɔɛɖɆɓɋɓɎɋ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɋ ɖɔɇɔɘɡ, 

ɗɋɘɎ ɗɈɥɍɎ ɊɔɑɌɓɡ Ɏɒɋɘɢ ɓɆɗɘɖɆɎɈɆɋɒɡɋ ɈɔɍɒɔɌɓɔɗɘɎ. Ȩ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ɕɖɋɊɔɗɘɆɈɑɥɤɘɗɥ 

ɈɔɍɒɔɌɓɔɗɘɎ ɗɋɘɋɈɔɉɔ ɗɑɔɥ Ɏ ɕɖɔɉɖɆɒɒɓɔɉɔ-ɐɔɓɚɎɉəɖɎɖəɋɒɔɉɔ MEC. ȨɔɍɒɔɌɓɔɗɘɢ ɗɋɘɋɈɡɛ ɗɑɔɋɈ 

ɔɘɈɋɝɆɋɘ ɖɆɍɑɎɝɓɡɒ ɘɖɋɇɔɈɆɓɎɥɒ ɐɖəɕɓɡɛ ɈɋɖɘɎɐɆɑɢɓɡɛ ɔɘɖɆɗɑɋɏ ɐ ɗɋɘɋɈɡɒ ɚəɓɐɜɎɥɒ Ɏ 

əɖɔɈɓɥɒ SLA. ȳɆ ɣɘɆɕɋ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ ɐɆɌɊɆɥ ɔɘɖɆɗɑɢ ɒɔɌɋɘ ɓɆɗɘɖɔɎɘɢ ɞɆɇɑɔɓ ɗɑɔɥ, ɝɘɔɇɡ 

ɖɋɗəɖɗɡ ɗɑɔɥ ɉɎɇɐɔ ɆɊɆɕɘɎɖɔɈɆɑɎɗɢ ɐ ɘɖɋɇɔɈɆɓɎɥɒ ɕɔ ɔɇɗɑəɌɎɈɆɓɎɥ. ȵɖɔɉɖɆɒɓɔ-

ɐɔɓɚɎɉəɖɎɖəɋɒɡɏ MEC ɖɋɆɑɎɍəɋɘ ɖɆɍɈɋɖɘɡɈɆɓɎɋ ɕɖɎɑɔɌɋɓɎɏ ɕɔ ɘɖɋɇɔɈɆɓɎɤ Ɏ ɒɔɓɎɘɔɖɎɓɉ O&M 

ɆɖɋɓɊɆɘɔɖɆ, ɍɓɆɝɎɘɋɑɢɓɔ əɑəɝɞɆɥ ɈɍɆɎɒɔɊɋɏɗɘɈɎɋ ɗ ɕɔɑɢɍɔɈɆɘɋɑɋɒ Ɏ əɊɔɈɑɋɘɈɔɖɥɥ ɘɖɋɇɔɈɆɓɎɥ 

ɐ ɓɎɍɐɔɏ ɍɆɊɋɖɌɐɋ Ɏ ɑɔɐɆɑɎɍɆɜɎɎ Ɋɑɥ ɖɋɉɎɔɓɆɑɢɓɡɛ ɗɑəɌɇ Ɉ ɘɆɐɎɛ ɒɋɗɘɆɛ, ɐɆɐ ɐɔɖɕɔɖɆɘɎɈɓɡɋ 

ɐɆɒɕəɗɡ. 

ȦɈɘɔɒɆɘɎɍɆɜɎɥ E2E-ɗɋɖɈɎɗɆ ɊɔɗɘəɕɓɆ Ɉ ɗɜɋɓɆɖɎɎ çɓɆɖɋɍɐɎè 5G ɓɆ ɗɋɘɋɈɡɋ ɗɑɔɎ, ɝɘɔɇɡ ɕɔɒɔɝɢ 

ɔɕɋɖɆɘɔɖɆɒ ɗɈɥɍɎ Ɉ əɕɖɆɈɑɋɓɎɎ ɚɆɍɆɒɎ ɌɎɍɓɋɓɓɔɉɔ ɜɎɐɑɆ ɗɑɔɥ, ɈɐɑɤɝɆɥ ɆɈɘɔɒɆɘɎɝɋɗɐɔɋ 

əɕɖɆɈɑɋɓɎɋ ɚɆɍɆɒɎ, ɇɡɗɘɖɔɋ ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ əɗɑəɉ ɔɘɖɆɗɑɋɈɡɒ ɐɑɎɋɓɘɆɒ, ɕɖɔɋɐɘɎɖɔɈɆɓɎɋ Ɏ 

ɔɖɐɋɗɘɖɆɜɎɤ ɚɆɍ ɓɆ ɔɗɓɔɈɋ ɞɆɇɑɔɓɔɈ, ɖɆɍɈɋɖɘɡɈɆɓɎɋ ɚɖɆɉɒɋɓɘɔɈ ɔɊɓɎɒ ɟɋɑɝɐɔɒ ɒɡɞɎ Ɏ 

ɆɈɘɔɒɆɘɎɝɋɗɐɎɏ ɒɔɓɎɘɔɖɎɓɉ SLA, ɔɘɐɑɤɝɋɓɎɋ ɗɋɖɈɎɗɔɈ. 

ȦɈɘɔɒɆɘɎɝɋɗɐɆɥ ɣɑɆɗɘɎɝɓɔɗɘɢ ɓɆ əɖɔɈɓɋ ɗɑɔɥ ɕɔɍɈɔɑɥɋɘ ɊɎɓɆɒɎɝɋɗɐɎ Ɏ ɖɆɍəɒɓɔ ɖɆɗɕɖɋɊɋɑɥɘɢ 

ɖɋɗəɖɗɡ ɗɑɔɋɈ Ɏ Ɉ ɖɋɌɎɒɋ ɖɋɆɑɢɓɔɉɔ ɈɖɋɒɋɓɎ ɖɋɆɉɎɖɔɈɆɘɢ ɓɆ ɕɔɘɖɋɇɓɔɗɘɎ Ɉ ɖɋɗəɖɗɆɛ ɍɆ ɗɋɐəɓɊɡ. 

Ȫɑɥ ɣɘɔɉɔ ɜɋɓɘɖ ɔɇɋɗɕɋɝɋɓɎɥ SLA - iMaster MAE, ɔɗɓɔɈɆɓɓɡɏ ɓɆ ɗɆɒɔɔɇəɝɆɤɟɎɛɗɥ ɕɔɑɎɘɎɐɆɛ, 

ɔɕɖɋɊɋɑɥɋɘ Ɏ ɎɓɎɜɎɎɖəɋɘ ɗɔɔɘɈɋɘɗɘɈəɤɟɎɋ ɕɖɔɜɋɗɗɡ Ɋɑɥ ɔɕɘɎɒɎɍɆɜɎɎ SLA ɗɑɔɋɈ Ɋɑɥ E2E-

ɗɋɖɈɎɗɔɈ. 
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3.6.2.  ȨɋɓɊɔɖɡ ɕɖɔɉɖɆɒɒɓɔɉɔ ɔɇɋɗɕɋɝɋɓɎɥ NMS/ OSS/ BSS 

ȨɋɓɊɔɖɡ OSS/BSS ɆɐɘɎɈɓɔ ɕɖɔɊɈɎɉɆɤɘ ɐɔɓɜɋɕɜɎɤ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ, Ɉ ɝɆɗɘɓɔɗɘɎ, ɕɡɘɆɤɘɗɥ 

ɖɆɍɖɆɇɆɘɡɈɆɘɢ ɐɖɔɗɗ- Ɏ ɈɓəɘɖɎɊɔɒɋɓɓɡɋ ɔɖɐɋɗɘɖɆɘɔɖɡ, ɘɔ ɋɗɘɢ ɍɆɛɔɊɥɘ ɓɆ çɕɔɑɥɓəè ɈɋɓɊɔɖɔɈ 

ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɔɉɔ ɔɇɔɖəɊɔɈɆɓɎɥ. 

3.6.2.1.  Amdocs  

Amdocs ɕɖɋɊɑɆɉɆɋɘ ɕɑɆɘɚɔɖɒɋɓɓɔɋ ɖɋɞɋɓɎɋ13, ɈɐɑɤɝɆɤɟɋɋ Ɉ ɗɋɇɥ ɓɋɗɐɔɑɢɐɔ ɚəɓɐɜɎɔɓɆɑɢɓɡɛ 

ɇɑɔɐɔɈ: 

¶ Monitoring and Probes. ȪɆɓɓɡɏ əɖɔɈɋɓɢ ɔɇɋɗɕɋɝɎɈɆɋɘ ɕɔɑɓɡɏ ɒɔɓɎɘɔɖɎɓɉ ɗɋɘɋɏ Ɏ ɗɋɘɋɈɡɛ 

ɗɋɖɈɎɗɔɈ, Ɏɗɕɔɑɢɍəɥ Ɉ ɘɔɒ ɝɎɗɑɋ ɕɖɎɓəɊɎɘɋɑɢɓəɤ ɚɎɑɢɘɖɆɜɎɤ, ɉɖəɕɕɎɖɔɈɐə Ɏ 

ɐɔɖɖɋɑɥɜɎɤ ɗɔɇɡɘɎɏ (ɔɘ ɗɋɘɋɈɡɛ ɣɑɋɒɋɓɘɔɈ ɎɑɎ Ɏɛ ɗɎɗɘɋɒ əɕɖɆɈɑɋɓɎɥ), ɝɘɔɇɡ ɔɇɋɗɕɋɝɎɘɢ 

ɎɍɔɑɥɜɎɤ ɐɖɎɘɎɝɋɗɐɎɛ ɕɖɔɇɑɋɒ, ɆɓɆɑɎɍ ɕɋɖɈɔɕɖɎɝɎɓ (RCA) Ɏ ɕɖɎɔɖɋɘɎɍɆɜɎɤ. 

¶ Guided operations. Ƀɘɔ ɖɋɞɋɓɎɋ ɈɐɑɤɝɆɋɘ Ɉ ɗɋɇɥ ɊɎɓɆɒɎɝɋɗɐɎɋ ɖɆɇɔɝɎɋ ɕɖɔɜɋɗɗɡ Ɏ 

ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɓɓɡɋ ɊɋɏɗɘɈɎɥ, ɐɔɘɔɖɡɋ ɆɈɘɔɒɆɘɎɝɋɗɐɎ Ɋɔɕɔɑɓɥɤɘ ɍɆɥɈɐɎ ɔ 

ɓɋɎɗɕɖɆɈɓɔɗɘɥɛ ɈɗɋɒɎ ɓɋɔɇɛɔɊɎɒɡɒɎ ɈɛɔɊɓɡɒɎ ɊɆɓɓɡɒɎ, ɈɐɑɤɝɆɥ ɘɋɑɋɒɋɘɖɎɤ, 

ɊɎɆɉɓɔɗɘɎɐə, ɎɗɘɔɖɎɤ Ɏ ɒɓɔɉɔɋ Ɋɖəɉɔɋ. ȴɊɓɔ Ɏɍ ɔɗɓɔɈɓɡɛ ɕɖɋɎɒəɟɋɗɘɈ ɇɑɔɐɆ ɍɆɐɑɤɝɆɋɘɗɥ 

Ɉ ɘɔɒ, ɝɘɔ Ɉ ɐɆɌɊɡɏ ɖɆɇɔɝɎɏ ɕɖɔɜɋɗɗ ɔɓɔ ɈɐɑɤɝɆɋɘ ɕɖɔɜɋɊəɖə ɖɆɍɖɋɞɋɓɎɥ ɕɖɔɇɑɋɒ, 

ɗɔɊɋɖɌɆɟəɤ ɒɋɘɔɊɎɝɋɗɐɎɏ ɕɔɊɛɔɊ ɐ əɗɘɖɆɓɋɓɎɤ ɓɋɕɔɑɆɊɔɐ, ɝɘɔ Ɉ ɗɔɝɋɘɆɓɎɎ ɗ 

ɆɈɘɔɒɆɘɎɝɋɗɐɎɒ Ɏɛ ɎɗɕɔɑɓɋɓɎɋɒ ɕɔɍɈɔɑɎɘ ɕɔɑɓɔɗɘɢɤ ɎɗɐɑɤɝɎɘɢ ɝɋɑɔɈɋɐɆ Ɏɍ ɣɘɔɉɔ 

ɕɖɔɜɋɗɗɆ. ȪɔɕɔɑɓɎɘɋɑɢɓɡɒ ɕɖɋɎɒəɟɋɗɘɈɔɒ ɥɈɑɥɋɘɗɥ ɈɔɍɒɔɌɓɔɗɘɢ ɕɔɗɘɋɕɋɓɓɔ ɕɔɈɡɞɆɘɢ 

əɖɔɈɋɓɢ  ɆɈɘɔɒɆɘɎɍɆɜɎɎ  ɕɔ ɒɋɖɋ ɘɔɉɔ ɐɆɐ ɇəɊəɘ ɈɈɔɊɎɘɢɗɥ ɊɔɕɔɑɓɎɘɋɑɢɓɡɋ ɖɆɇɔɝɎɋ 

ɕɖɔɜɋɗɗɡ. 

¶ Real-time analytics. ȧɑɔɐ ɔɇɋɗɕɋɝɋɓɎɥ ɐɆɝɋɗɘɈɆ ɔɇɗɑəɌɎɈɆɓɎɥ ɕɔɈɋɖɛ əɖɔɈɓɥ ɗɋɘɋɈɔɉɔ 

ɒɔɓɎɘɔɖɎɓɉɆ, ɝɘɔɇɡ ɉɆɖɆɓɘɎɖɔɈɆɘɢ ɐɆɝɋɗɘɈɔ ɔɇɗɑəɌɎɈɆɓɎɥ (QoE) ɐɑɎɋɓɘɗɐɎɛ ɗɋɖɈɎɗɔɈ Ɏ 

ɕɖɎɑɔɌɋɓɎɏ. ȮɗɕɔɑɢɍɔɈɆɓɎɋ ɊɆɓɓɔɉɔ ɇɑɔɐɆ ɕɔɍɈɔɑɥɋɘ ɔɕɋɖɆɘɔɖə ɕɔɓɎɒɆɘɢ 

ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢ ɐɖɔɗɗ- Ɏ ɈɓəɘɖɎɊɔɒɋɓɓɡɛ ɗɋɖɈɎɗɔɈ, ɝɘɔ ɗɈɔɊɎɘ ɐ ɒɎɓɎɒəɒə 

ɈɔɍɓɎɐɓɔɈɋɓɎɋ çɘɎɛɎɛ ɎɓɜɎɊɋɓɘɔɈè, ɐɔɉɊɆ ɗɋɘɢ çɕɔɑɓɔɗɘɢɤ ɍɋɑɋɓɆɥè, ɓɔ ɐɑɎɋɓɘ ɔɗɘɆɋɘɗɥ 

ɓɋɊɔɈɔɑɋɓ ɔɕɡɘɔɒ ɎɗɕɔɑɢɍɔɈɆɓɎɥ. 

3.6.2.2.  Netcracker (NEC)  

ȴɗɓɔɈɓɆɥ ɑɎɓɋɏɐɆ ɕɖɔɊəɐɘɔɈ Netcracker - Digital BSS / OSS ɔɖɎɋɓɘɎɖɔɈɆɓɆ ɓɆ ɖɋɆɑɎɍɆɜɎɤ 

ɚɖɋɏɒɈɔɖɐɆ ODA TM Forum Ɏ Ɏɒɋɋɘ Ɉ ɗɈɔɋɒ ɗɔɗɘɆɈɋ ɗɑɋɊəɤɟɎɋ ɚəɓɐɜɎɔɓɆɑɢɓɡɋ ɇɑɔɐɎ14: 

¶ Customer Engagement: ɔɇɋɗɕɋɝɎɈɆɋɘ ɗɔɉɑɆɗɔɈɆɓɓəɤ ɎɓɚɔɖɒɆɜɎɤ ɔ ɐɑɎɋɓɘɆɛ, 

ɖɋɑɋɈɆɓɘɓɡɋ ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ Ɏ ɕɋɖɗɔɓɆɑɎɍɎɖɔɈɆɓɓɡɋ ɕəɘɎ ɐɑɎɋɓɘɆ ɕɔ Ɉɗɋɒ ɐɆɓɆɑɆɒ. 

¶ Digital BSS: ɔɇɋɗɕɋɝɎɈɆɋɘ ɈɔɍɒɔɌɓɔɗɘɎ ɒɔɓɋɘɎɍɆɜɎɎ ɑɎɊɔɈ ɕɔ Ɉɗɋɒ ɐɆɓɆɑɆɒ Ɏ əɗɐɔɖɥɋɘ 

ɕɔɎɗɐ ɓɔɈɡɛ ɕɆɖɘɓɋɖɔɈ. 

¶ Digital OSS: ɔɇɋɗɕɋɝɎɈɆɋɘ ɇɡɗɘɖɔɋ ɗɔɍɊɆɓɎɋ Ɏ ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ ɜɎɚɖɔɈɡɛ əɗɑəɉ Ɉ 

ɉɎɇɖɎɊɓɡɛ ɗɋɘɥɛ, Ɇ ɘɆɐɌɋ ɆɈɘɔɒɆɘɎɍɎɖəɋɘ Ɏ əɕɖɔɟɆɋɘ ɕɖɔɜɋɗɗɡ Ɋɑɥ ɕɔɈɡɞɋɓɎɥ ɉɎɇɐɔɗɘɎ 

Ɏ ɣɚɚɋɐɘɎɈɓɔɗɘɎ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɎɓɚɖɆɗɘɖəɐɘəɖɡ. 

¶ Cloud Platform: ɗɑəɌɎɘ ɔɗɓɔɈɔɏ Ɋɑɥ Ɉɗɋɛ ɕɖɔɊəɐɘɔɈ Netcracker Ɏ ɔɇɋɗɕɋɝɎɈɆɋɘ Ɉɡɗɔɐəɤ 

Ɋɔɗɘəɕɓɔɗɘɢ, ɓəɑɋɈɔɋ Ɉɖɋɒɥ ɕɖɔɗɘɔɥ, ɒɆɗɞɘɆɇɎɖəɋɒɔɗɘɢ Ɏ ɣɑɆɗɘɎɝɓɔɗɘɢ. 

                                            
13 https:// www.amdocs.com/sites/default/ files/ filefield_paths/Autonomous_Operations_case_study.pdf  
14 https:// pages.netcracker.com/rs/937-BYM-547/images/Netcracker-Digital-BSS-OSS-Product-Overview.pdf  

https://www.amdocs.com/sites/default/files/filefield_paths/Autonomous_Operations_case_study.pdf
https://pages.netcracker.com/rs/937-BYM-547/images/Netcracker-Digital-BSS-OSS-Product-Overview.pdf
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¶ Integration & API Management: ɕɔɍɈɔɑɥɋɘ Ɉɡɕɔɑɓɥɘɢ ɎɓɘɋɉɖɆɜɎɤ ɇɡɗɘɖɔ, ɓɆɊɋɌɓɔ Ɏ ɇɋɍ 

ɊɔɕɔɑɓɎɘɋɑɢɓɡɛ ɍɆɘɖɆɘ. 

¶ Advanced Analytics: ɕɔɊɊɋɖɌɎɈɆɋɘ ɞɎɖɔɐɎɏ ɓɆɇɔɖ ɍɆɖɆɓɋɋ ɔɕɖɋɊɋɑɋɓɓɡɛ ɗɜɋɓɆɖɎɋɈ, 

ɔɛɈɆɘɡɈɆɤɟɎɛ ɒɆɖɐɋɘɎɓɉ, ɕɖɔɊɆɌɎ, ɔɇɗɑəɌɎɈɆɓɎɋ ɐɑɎɋɓɘɔɈ, ɔɇɗɑəɌɎɈɆɓɎɋ Ɏ ɗɋɘɋɈɡɋ 

ɔɕɋɖɆɜɎɎ, Ɇ ɘɆɐɌɋ ɔɕɘɎɒɎɍɆɜɎɤ ɇɎɍɓɋɗ-ɕɖɔɜɋɗɗɔɈ. 

ȧɑɔɐ Digital OSS Ɋɔɕɔɑɓɋɓ ɚəɓɐɜɎɔɓɆɑɔɒ ɔɖɐɋɗɘɖɆɜɎɎ Ɋɑɥ ɗɔɍɊɆɓɎɥ ɕɔɑɓɔɗɘɢɤ ɆɈɘɔɓɔɒɓɡɛ 

ɊɔɒɋɓɔɈ Ɉ ɍɆɒɐɓəɘɔɒ ɜɎɐɑɋ Ɉ ɥɊɖɋ (4G / 5G), ɓɆ ɘɖɆɓɗɕɔɖɘɋ (IP / MPLS, ɔɕɘɎɝɋɗɐɎɏ, 

ɇɋɗɕɖɔɈɔɊɓɔɏ), Edge (Open vRAN, SD-WAN, Edge Cloud) Ɏ ɒɋɌɊə ɊɔɒɋɓɆɒɎ (ɒɋɌɊɔɒɋɓɓɡɋ 

ɗɋɖɈɎɗɡ Ɏ ɗɋɘɋɈɡɋ ɗɑɔɎ). 

ȵɖɔɊəɐɘɡ Netcracker ɕɔɍɈɔɑɥɤɘ ɗɔɍɊɆɈɆɘɢ ɜɎɚɖɔɈɡɋ ɕɖɎɑɔɌɋɓɎɥ Ɋɑɥ ɔɇɑɆɝɓɡɛ ɈɡɝɎɗɑɋɓɎɏ, 

ɔɗɓɔɈɆɓɓɡɋ ɓɆ ɎɗɐəɗɗɘɈɋɓɓɔɒ Ɏɓɘɋɑɑɋɐɘɋ / ɖɆɗɞɎɖɋɓɓɔɏ ɆɓɆɑɎɘɎɐɋ Ɏ ɕɖɋɊɓɆɍɓɆɝɋɓɓɡɋ Ɋɑɥ 

ɖɆɇɔɘɡ Ɉ ɒəɑɢɘɎɔɇɑɆɝɓɔɏ ɗɖɋɊɋ, ɔɇɋɗɕɋɝɎɈɆɥ Ɉɡɗɔɐəɤ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢ Ɏ 

ɔɘɐɆɍɔəɗɘɔɏɝɎɈɔɗɘɢ Ɉ ɕəɇɑɎɝɓɡɛ Ɏ ɝɆɗɘɓɡɛ ɔɇɑɆɐɆɛ. 

3.6.2.3.  Oracle  

ȶɋɞɋɓɎɋ Oracle Communications Service and Network Orchestration15 ɕɖɋɊɔɗɘɆɈɑɥɋɘ ɔɘɐɖɡɘəɤ, 

ɒɓɔɉɔɊɔɒɋɓɓəɤ, ɒɋɌəɖɔɈɓɋɈəɤ ɕɑɆɘɚɔɖɒə ɔɖɐɋɗɘɖɔɈɐɎ Ɋɑɥ ɕɔɗɘɆɈɟɎɐɔɈ əɗɑəɉ, ɐɔɘɔɖɡɋ 

Ɏɗɕɔɑɢɍəɤɘ ɜɎɚɖɔɈɡɋ əɗɑəɉɎ, ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɋ ɉɎɇɖɎɊɓɡɒɎ ɈɎɖɘəɆɑɢɓɡɒɎ Ɏ ɚɎɍɎɝɋɗɐɎɒɎ 

ɗɋɘɥɒɎ (ȶɎɗ. 44). 

ȶɎɗ. 44 . ȺəɓɐɜɎɔɓɆɑɢɓɆɥ ɆɖɛɎɘɋɐɘəɖɆ Oracle Communications Service and Network 

Orchestration  

 

ȮɗɘɔɝɓɎɐ: Oracle 

ȶɋɞɋɓɎɋ ɔɇɋɗɕɋɝɎɈɆɋɘ ɗɑɋɊəɤɟɎɋ ɈɔɍɒɔɌɓɔɗɘɎ: 

¶ ȮɓɘɋɉɖɎɖɔɈɆɓɓɆɥ ɗɖɋɊɆ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ ɓɆ əɖɔɈɓɋ ɕɖɔɊəɐɘɔɈ, əɗɑəɉ Ɏ ɖɋɗəɖɗɔɈ. 

¶ ȪɎɓɆɒɎɝɋɗɐɆɥ ɔɖɐɋɗɘɖɆɜɎɥ ɗɋɖɈɎɗɔɈ, ɔɛɈɆɘɡɈɆɤɟɆɥ Ɉɗɋ ɘɋɛɓɔɑɔɉɎɎ Ɏ Ɋɔɒɋɓɡ. 

                                            
15 https:// www.oracle.com/us/ industries/communications/service-network-orchestration-ds-3764076.pdf  

https://www.oracle.com/us/industries/communications/service-network-orchestration-ds-3764076.pdf
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¶ ȴɖɐɋɗɘɖɆɜɎɥ ɚɎɍɎɝɋɗɐɎɛ ɗɋɘɋɏ Ɏ ɗɋɘɋɏ ɓɆ ɔɗɓɔɈɋ NFV Ɉ ɘɖɆɊɎɜɎɔɓɓɔɏ Ɏ ɔɇɑɆɝɓɔɏ 

ɎɓɚɖɆɗɘɖəɐɘəɖɋ. 

¶ ȵɔɊɊɋɖɌɐɆ ɔɕɋɖɆɜɎɏ ɕɔ ɓɆɖɆɟɎɈɆɓɎɤ ɚɎɍɎɝɋɗɐɔɏ ɗɋɘɎ Ɏ ɆɈɘɔɒɆɘɎɝɋɗɐɔɋ ɔɇɋɗɕɋɝɋɓɎɋ ɋɋ 

ɉɔɘɔɈɓɔɗɘɎ. 

¶ ȹɕɖɆɈɑɋɓɎɋ ɉɑɔɇɆɑɢɓɔɏ ɗɋɘɢɤ (WAN) Ɋɑɥ ɗɋɘɋɏ MPLS Ɏ Metro Ethernet. 

¶ ȪɎɓɆɒɎɝɋɗɐɆɥ ɎɓɈɋɓɘɆɖɎɍɆɜɎɥ, ɕɖɋɊɔɗɘɆɈɑɥɤɟɆɥ ɘɔɝɓɡɋ Ɏ ɆɐɘəɆɑɢɓɡɋ ɗɈɋɊɋɓɎɥ ɔɇ 

əɗɑəɉɆɛ Ɏ ɖɋɗəɖɗɆɛ, ɐɆɐ ɚɎɍɎɝɋɗɐɎɛ, ɘɆɐ Ɏ ɈɎɖɘəɆɑɎɍɎɖɔɈɆɓɓɡɛ. 

¶ ȦɈɘɔɒɆɘɎɝɋɗɐɔɋ ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɋ Ɏ ɈɔɗɗɘɆɓɔɈɑɋɓɎɋ əɗɑəɉ ɗ ɕɔɒɔɟɢɤ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɗ 

ɔɇɖɆɘɓɔɏ ɗɈɥɍɢɤ, Ɏɗɕɔɑɢɍəɥ ɈɓɋɞɓɎɋ ɗɎɗɘɋɒɡ ɐɔɓɘɖɔɑɥ Ɏ ɆɓɆɑɎɘɎɐɎ. 

ȴɘɐɖɡɘɡɋ API-Ɏɓɘɋɖɚɋɏɗɡ Ɋɑɥ əɕɖɔɟɋɓɓɔɏ ɎɓɘɋɉɖɆɜɎɎ ɗ ɐɔɒɕɔɓɋɓɘɆɒɎ ɗ ɔɘɐɖɡɘɡɒ ɎɗɛɔɊɓɡɒ 

ɐɔɊɔɒ Ɏ ɗɘɔɖɔɓɓɎɒɎ ɐɔɒɕɔɓɋɓɘɆɒɎ, ɈɐɑɤɝɆɥ ɔɇɋɗɕɋɝɋɓɎɋ, ɎɓɈɋɓɘɆɖɎɍɆɜɎɤ ɗɋɘɎ Ɏ ɐɔɓɘɖɔɑɑɋɖɡ 

SDN. 

ȹɖɔɈɋɓɢ Service Orchestration ɣɘɔɉɔ ɖɋɞɋɓɎɥ ɊɎɓɆɒɎɝɋɗɐɎ ɉɋɓɋɖɎɖəɋɘ ɐɔɓɚɎɉəɖɆɜɎɎ ɗɋɖɈɎɗɔɈ, 

Ɉɡɕɔɑɓɥɋɘ ɓɆɍɓɆɝɋɓɎɥ Ɏ əɕɖɆɈɑɥɋɘ ɈɡɕɔɑɓɋɓɎɋɒ Ɏ ɊɔɗɘɆɈɐɔɏ ɓɆ ɔɗɓɔɈɋ 

ɗɆɒɔɐɔɓɚɎɉəɖɎɖəɤɟɎɛɗɥ ɕɖɔɋɐɘɔɈ ɗɋɖɈɎɗɔɈ. ȴɓ Ɉɡɕɔɑɓɥɋɘ ɘɖɎ ɈɆɌɓɡɋ ɍɆɊɆɝɎ:  

¶ ȸɖɆɓɗɚɔɖɒɆɜɎɥ ɍɆɕɖɔɗɔɈ ɔɘ ɈɡɞɋɗɘɔɥɟɎɛ ɗɎɗɘɋɒ,  

o ȵɖɋɊɔɗɘɆɈɑɥɋɘ API-Ɏɓɘɋɖɚɋɏɗɡ ɕɖɔɊəɐɘɔɈ Ɏ əɗɑəɉ, ɐɔɘɔɖɡɋ ɈɍɆɎɒɔɊɋɏɗɘɈəɤɘ ɐɆɐ 

ɗ ɐɔɓɘɋɏɓɋɖɓɡɒɎ ɔɇɑɆɝɓɡɒɎ ɕɖɎɑɔɌɋɓɎɥɒɎ, ɘɆɐ Ɏ ɗ ɍɖɋɑɡɒɎ CRM-ɗɎɗɘɋɒɆɒɎ. 

o Ȩɡɕɔɑɓɥɋɘ ɗɑɔɌɓɡɋ ɕɖɋɔɇɖɆɍɔɈɆɓɎɥ ɍɆɕɖɔɗɔɈ ɕɔɑɢɍɔɈɆɘɋɑɥɒ ɕɖɥɒɔ Ɏɍ ɐɔɖɔɇɐɎ, 

ɈɐɑɤɝɆɥ ɗɔɕɔɗɘɆɈɑɋɓɎɋ ɕɖɔɊəɐɘɔɈ Ɏ əɗɑəɉ Ɏ ɊɋɐɔɒɕɔɍɎɜɎɤ ɍɆɕɖɔɗɔɈ ɕɔɑɢɍɔɈɆɘɋɑɥ 

ɓɆ ɔɗɓɔɈɋ ɕɔɑɎɘɎɐ. 

¶ ȴɖɐɋɗɘɖɆɜɎɥ ɌɎɍɓɋɓɓɔɉɔ ɜɎɐɑɆ əɗɑəɉ,  

o ȶɆɍɈɔɖɆɝɎɈɆɋɘ Ɏ ɓɆɍɓɆɝɆɋɘ ɕɔɑɢɍɔɈɆɘɋɑɥɒ ɔɌɎɊɆɤɟɎɋ ɐɔɓɚɎɉəɖɆɜɎɎ ɗɋɖɈɎɗɡ, 

ɐɔɘɔɖɡɋ ɓɋ ɍɆɈɎɗɥɘ ɔɘ ɕɔɘɔɐɔɈ əɕɖɆɈɑɋɓɎɥ ɗɋɘɋɈɡɒɎ ɖɋɗəɖɗɆɒɎ (ɘɆɐ ɐɆɐ ɗɋɖɈɎɗɡ 

ɑɔɉɎɝɋɗɐɎɋ ɔɘɊɋɑɋɓɡ ɔɘ ɓɆɗɘɖɔɏɐɎ ɗɋɘɋɈɡɛ əɗɘɖɔɏɗɘɈ). 

o ȺɔɖɒɎɖəɋɘ ɍɆɐɆɍɡ ɓɆ ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ əɗɑəɉ, ɈɡɝɎɗɑɥɥ ɎɍɒɋɓɋɓɎɥ, ɓɋɔɇɛɔɊɎɒɡɋ 

Ɋɑɥ ɔɇɓɔɈɑɋɓɎɥ ɗəɟɋɗɘɈəɤɟɋɏ ɐɔɓɚɎɉəɖɆɜɎɏ ɗɋɘɋɈɡɛ ɗɑəɌɇ Ɏ əɗɘɖɔɏɗɘɈ. 

¶ ȴɖɐɋɗɘɖɆɜɎɥ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ əɗɑəɉ. ȷɔɍɊɆɋɘ Ɏ Ɉɡɕɔɑɓɥɋɘ ɕɑɆɓ ɔɖɐɋɗɘɖɆɜɎɎ, ɐɔɘɔɖɡɏ 

ɓɆɍɓɆɝɆɋɘ Ɏ əɕɔɖɥɊɔɝɎɈɆɋɘ ɊɋɏɗɘɈɎɥ Ɉ ɖɆɍɑɎɝɓɡɛ ɗɎɗɘɋɒɆɛ, ɈɐɑɤɝɆɥ əɕɖɆɈɑɋɓɎɋ 

ɕɋɖɗɔɓɆɑɔɒ, əɕɖɆɈɑɋɓɎɋ ɜɋɕɔɝɐɔɏ ɕɔɗɘɆɈɔɐ, ɆɐɘɎɈɆɜɎɤ əɗɑəɉ, ɔɖɐɋɗɘɖɆɘɔɖɡ Ɏ 

ɐɔɓɘɖɔɑɑɋɖɡ NFV. 

3.6.2.4.  Ericsson  

ȱɎɓɋɏɐɆ ɕɖɔɊəɐɘɔɈ Ericsson Intent -Driven Networks (IDN16) ɖɋɆɑɎɍəɋɘ ɚɖɋɏɒɈɔɖɐ TM Forum ODA ɗ 

ɖɆɗɞɎɖɋɓɓɡɒɎ ɈɔɍɒɔɌɓɔɗɘɥɒɎ ɆɓɆɑɎɘɎɐɎ, ɘɆɐ ɓɆɍɡɈɆɋɒɔɉɔ ɐɔɉɓɎɘɎɈɓɔɉɔ ɗɑɔɥ, ɖɔɑɢ ɐɔɘɔɖɔɉɔ 

ɍɆɐɑɤɝɆɋɘɗɥ Ɉ ɘɔɒ, ɝɘɔɇɡ ɗɑəɌɎɘɢ Ɏɓɘɋɖɚɋɏɗɔɒ ɒɋɌɊə ɇɎɍɓɋɗ-ɔɕɋɖɆɜɎɥɒɎ Ɏ ɗɋɘɢɤ / ɗɖɋɊɔɏ. 

ȰɔɉɓɎɘɎɈɓɡɏ əɖɔɈɋɓɢ ɗɔɗɘɔɎɘ Ɏɍ ɘɖɋɛ ɔɗɓɔɈɓɡɛ ɐɔɒɕɔɓɋɓɘɔɈ: ɇɆɍɡ ɍɓɆɓɎɏ, ɒɋɛɆɓɎɍɒɆ 

ɖɆɗɗəɌɊɋɓɎɏ Ɏ ɆɖɛɎɘɋɐɘəɖɡ ɆɉɋɓɘɆ. ȧɆɍɆ ɍɓɆɓɎɏ ɗɔɊɋɖɌɎɘ ɔɓɘɔɑɔɉɎɤ ɓɆɒɋɖɋɓɎɏ ɓɆɖɥɊə ɗ 

ɕɖɋɊɒɋɘɓɡɒɎ ɍɓɆɓɎɥɒɎ, ɘɆɐɎɒɎ ɐɆɐ ɘɋɐəɟɋɋ ɗɔɗɘɔɥɓɎɋ ɗɎɗɘɋɒɡ. ȲɋɛɆɓɎɍɒ ɖɆɗɗəɌɊɋɓɎɏ, ɓɋ 

                                            
16 https:// www.ericsson.com/en/reports-and-papers/ericsson-technology-review/articles/adaptive-intent-based-
networking  

https://www.ericsson.com/en/reports-and-papers/ericsson-technology-review/articles/adaptive-intent-based-networking
https://www.ericsson.com/en/reports-and-papers/ericsson-technology-review/articles/adaptive-intent-based-networking
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ɍɆɈɎɗɥɟɎɏ ɔɘ ɕɖɋɊɒɋɘɓɔɏ ɔɇɑɆɗɘɎ, Ɏɗɕɔɑɢɍəɋɘ ɉɖɆɚ ɍɓɆɓɎɏ Ɏ ɗɑəɌɎɘ ɜɋɓɘɖɆɑɢɓɔɏ ɚəɓɐɜɎɋɏ 

ɐɔɔɖɊɎɓɆɘɔɖɆ Ɋɑɥ ɕɔɎɗɐɆ ɊɋɏɗɘɈɎɏ, ɔɜɋɓɐɎ Ɏɛ ɈɔɍɊɋɏɗɘɈɎɥ Ɏ əɕɔɖɥɊɔɝɎɈɆɓɎɥ Ɏɛ ɈɡɕɔɑɓɋɓɎɥ. 

ȳɆɐɔɓɋɜ, ɆɖɛɎɘɋɐɘəɖɆ ɆɉɋɓɘɆ ɕɔɍɈɔɑɥɋɘ ɎɗɕɔɑɢɍɔɈɆɘɢ ɑɤɇɔɋ ɐɔɑɎɝɋɗɘɈɔ ɒɔɊɋɑɋɏ Ɏ ɗɋɖɈɎɗɔɈ. 

Ȧɉɋɓɘɡ ɒɔɉəɘ ɗɔɊɋɖɌɆɘɢ ɒɔɊɋɑɎ ɒɆɞɎɓɓɔɉɔ ɔɇəɝɋɓɎɥ ɎɑɎ ɕɔɑɎɘɎɐɎ, ɔɗɓɔɈɆɓɓɡɋ ɓɆ ɕɖɆɈɎɑɆɛ, 

ɎɑɎ ɖɋɆɑɎɍɔɈɡɈɆɘɢ ɗɋɖɈɎɗɡ, ɓɋɔɇɛɔɊɎɒɡɋ Ɉ ɕɖɔɜɋɗɗɋ ɐɔɉɓɎɘɎɈɓɔɉɔ ɒɡɞɑɋɓɎɥ. 

ȨɔɍɒɔɌɓɔɗɘɎ ɆɊɆɕɘɎɈɓɔɉɔ ɒɡɞɑɋɓɎɥ ɐɔɉɓɎɘɎɈɓɔɉɔ əɖɔɈɓɥ ɕɔɍɈɔɑɥɤɘ ɣɚɚɋɐɘɎɈɓɔ əɕɖɆɈɑɥɘɢ 

ɖɆɗɘəɟɋɏ ɗɑɔɌɓɔɗɘɢɤ ɗɋɘɎ, ɖɋɍɐɔ ɗɓɎɌɆɥ ɕɔɘɖɋɇɓɔɗɘɢ ɑɤɊɋɏ Ɉ ɖəɝɓɔɒ ɎɍɒɋɓɋɓɎɎ ɕɔɑɎɘɎɐ ɎɑɎ 

əɝɆɗɘɎɎ Ɉ ɕɖɎɓɥɘɎɎ ɖɋɞɋɓɎɏ Ɉ ɖɋɌɎɒɋ ɔɓɑɆɏɓ. 
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4.  ȲȫȸȴȪȴȱȴȩȮɅ ȴȼȫȳȰȮ ȹȶȴȨȳɅ ȭȶȫȱȴȷȸȮ ȷȮȷȸȫȲ ȹȵȶȦȨȱȫȳȮɅ 

ȮȷȵȴȱɂȭȹȫȲɁȻ ȴȵȫȶȦȸȴȶȦȲȮ ȮȰȸ-ȮȳȺȶȦȷȸȶȹȰȸȹȶɁ Ȯ 

ȵȶȴȨȦȯȪȫȶȦȲȮ ȮȰȸ-ȷȫȶȨȮȷȴȨ 

ȶɆɍɖɆɇɔɘɆɓɓɡɋ ɗɘɆɓɊɆɖɘɎɍɎɖəɤɟɎɒɎ ɔɖɉɆɓɎɍɆɜɎɥɒɎ ɒɋɘɔɊɔɑɔɉɎɎ ɔɜɋɓɐɎ əɖɔɈɓɥ ɆɈɘɔɓɔɒɓɔɗɘɎ 

Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ ɗɋɘɋɏ Ɏ ɗɋɖɈɎɗɔɈ (ȶɎɗ. 1) ɕɔɍɈɔɑɥɤɘ ɔɜɋɓɎɘɢ əɖɔɈɋɓɢ ɍɖɋɑɔɗɘɎ 

Ɏɗɕɔɑɢɍəɋɒɡɛ ɔɕɋɖɆɘɔɖɆɒɎ ɗɎɗɘɋɒ əɕɖɆɈɑɋɓɎɥ ɕəɘɋɒ ɕɖɔɈɋɊɋɓɎɥ Ɉɓəɘɖɋɓɓɋɉɔ ɆəɊɎɘɆ. ȴɊɓɆɐɔ 

ɊɆɓɓɡɋ ɒɋɘɔɊɔɑɔɉɎɎ ɓɋ ɊɆɤɘ ɈɔɍɒɔɌɓɔɗɘɎ ɔɜɋɓɎɘɢ ɕɔɘɋɓɜɎɆɑɢɓɡɏ ɣɐɔɓɔɒɎɝɋɗɐɎɏ ɣɚɚɋɐɘ ɔɘ 

ɕɋɖɋɛɔɊɆ ɓɆ ɇɔɑɋɋ ɈɡɗɔɐɎɏ əɖɔɈɋɓɢ ɍɖɋɑɔɗɘɎ, Ɇ ɘɆɐɌɋ ɓɋ ɕɔɍɈɔɑɥɤɘ ɔɜɋɓɎɘɢ ɔɕɋɖɆɘɔɖɔɈ çɗɔ 

ɗɘɔɖɔɓɡè, ɔɗɓɔɈɡɈɆɥɗɢ ɓɆ ɕəɇɑɎɝɓɔ Ɋɔɗɘəɕɓɡɛ ɊɆɓɓɡɛ. ȶɆɍɖɆɇɔɘɆɓɓɆɥ Jôson&Partners Consulting 

ɒɋɘɔɊɔɑɔɉɎɥ ɕɔɍɈɔɑɥɋɘ ɖɋɞɎɘɢ ɣɘɎ ɍɆɊɆɝɎ Ɏɗɕɔɑɢɍəɥ ɕɖɎ ɣɘɔɒ ɕɖɋɊɑɔɌɋɓɓəɤ 

ɗɘɆɓɊɆɖɘɎɍɎɖəɤɟɎɒɎ ɔɖɉɆɓɎɍɆɜɎɥɒɎ ɐɑɆɗɗɎɚɎɐɆɜɎɤ əɖɔɈɓɋɏ ɆɈɘɔɓɔɒɓɔɗɘɎ Ɏ 

ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ ɗɋɘɋɏ Ɏ ɗɋɖɈɎɗɔɈ.  

ȲɋɘɔɊɔɑɔɉɎɥ Jôson&Partners Consulting ɔɗɓɔɈɡɈɆɋɘɗɥ ɓɆ ɔɕɎɗɆɓɓɡɛ Ɉ ȶɆɍɊɋɑɋ 2 ɔɇɠɋɐɘɎɈɓɔ 

ɔɜɋɓɎɈɆɋɒɡɛ ɕɔɐɆɍɆɘɋɑɥɛ, ɔɕɎɗɡɈɆɤɟɎɛ ɚɎɓɆɓɗɔɈɔ-ɣɐɔɓɔɒɎɝɋɗɐɎɋ ɣɚɚɋɐɘɡ ɔɘ ɈɓɋɊɖɋɓɎɥ 

ɆɈɘɔɓɔɒɓɔɉɔ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɉɔ əɕɖɆɈɑɋɓɎɥ ɗɋɘɥɒɎ Ɏ ɗɋɖɈɎɗɆɒɎ. ȵɖɎɗɈɆɎɈɆɋɒɡɏ əɖɔɈɋɓɢ ï ɣɘɔɏ 

ɗɖɋɊɓɎɏ əɖɔɈɋɓɢ ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ ɔɕɋɖɆɘɔɖɔɈ, ɕɖɎ 

ɣɘɔɒ əɖɔɈɋɓɢ Ɋɑɥ ɔɘɊɋɑɢɓɡɛ Ɏɛ ɚɖɆɉɒɋɓɘɔɈ ɒɔɌɋɘ ɇɡɘɢ Ɉɡɞɋ ɝɋɒ ɗɖɋɊɓɎɏ. 

ȨɈɎɊə ɓɆɑɎɝɎɥ ɖɆɍɑɎɝɓɡɛ ɇɎɍɓɋɗ-ɖɔɑɋɏ Ɏ, ɐɆɐ ɗɑɋɊɗɘɈɎɋ, ɔɘɑɎɝɎɏ ɕɔɊɛɔɊɔɈ ɐ ɔɕɘɎɒɎɍɆɜɎɔɓɓɔɒə 

əɕɖɆɈɑɋɓɎɤ ɗɋɘɥɒɎ Ɏ ɗɋɖɈɎɗɆɒɎ, Ɋɑɥ ɔɜɋɓɐɎ əɖɔɈɓɥ ɍɖɋɑɔɗɘɎ ɗɑɋɊəɋɘ ɖɆɍɊɋɑɥɘɢ ɊɈɆ ɈɎɊɆ ȮȰȸ-

ɔɕɋɖɆɘɔɖɔɈ: 

¶ ȴɕɋɖɆɘɔɖɡ ɊɔɒɋɓɔɈ: 

o ɘɋɑɋɐɔɒ-ɎɓɚɖɆɗɘɖəɐɘəɖɡ, ɗ ɊɋɑɋɓɎɋɒ ɓɆ ɔɕɋɖɆɘɔɖɔɈ ɗɋɘɋɏ ɊɔɗɘəɕɆ Ɏ 

ɒɆɉɎɗɘɖɆɑɢɓɡɛ ɗɋɘɋɏ (Ɉɘɔɖɡɋ ɆɈɘɔɒɆɘɎɍɎɖəɤɘɗɥ ɇɡɗɘɖɋɋ); 

o ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ - ɔɇɑɆɝɓɡɋ IaaS/PaaS-ɕɖɔɈɆɏɊɋɖɡ; 

¶ ȴɕɋɖɆɘɔɖɡ ɗɐɈɔɍɓɡɛ ɗɋɘɋɈɡɛ ɗɑɔɋɈ - ɓɋɍɆɈɎɗɎɒɡɋ ɔɘ ɎɓɚɖɆɗɘɖəɐɘəɖɓɡɛ ɔɕɋɖɆɘɔɖɔɈ 

ɕɖɔɈɆɏɊɋɖɡ ȴȸȸ ɘɋɑɋɐɔɒ-əɗɑəɉ ɗ Ɉɡɗɔɐɔɏ ɊɔɇɆɈɑɋɓɓɔɏ ɗɘɔɎɒɔɗɘɢɤ (SD-WAN, SECaaS, 

CDNaaS, UCaaS Ɏ ɕɖ.). 

ȳɆɇɔɖ ɕɔɐɆɍɆɘɋɑɋɏ, ɕɖɎɈɥɍɡɈɆɤɟɎɛ ɣɐɔɓɔɒɎɝɋɗɐɎɋ ɈɡɉɔɊɡ ɐ əɖɔɈɓɥɒ ɍɖɋɑɔɗɘɎ ɗɔɗɘɔɎɘ Ɏɍ ɊɈəɛ 

ɇɑɔɐɔɈ ï ɚɎɓɆɓɗɔɈɔ-ɣɐɔɓɔɒɎɝɋɗɐɔɉɔ Ɏ ɘɋɛɓɎɐɔ-ɣɐɔɓɔɒɎɝɋɗɐɔɉɔ. ȴɘɒɋɘɎɒ, ɝɘɔ ɗɖɆɈɓɋɓɎɋ 

ɔɕɋɖɆɘɔɖɔɈ ɊɈəɛ ɖɆɍɑɎɝɓɡɛ ɈɎɊɔɈ ï ɗɐɈɔɍɓɡɛ ɗɑɔɋɈ Ɏ ɊɔɒɋɓɔɈ, ɈɔɍɒɔɌɓɔ ɘɔɑɢɐɔ ɕɔ ɇɑɔɐə 

ɚɎɓɆɓɗɔɈɔ-ɣɐɔɓɔɒɎɝɋɗɐɎɛ ɕɔɐɆɍɆɘɋɑɋɏ, Ɏ ɓɋɈɔɍɒɔɌɓɔ ɕɔ ɇɑɔɐə ɘɋɛɓɎɐɔ-ɣɐɔɓɔɒɎɝɋɗɐɎɛ 

ɕɔɐɆɍɆɘɋɑɋɏ. ȸɆɐ, ə Ɉɗɋɛ ɔɕɋɖɆɘɔɖɔɈ ɗɐɈɔɍɓɡɛ ɗɑɔɋɈ ɈɓɋɊɖɋɓɡ ɘɋɛɓɔɑɔɉɎɎ ɈɎɖɘəɆɑɎɍɆɜɎɎ Ɏ 

ɕɖɔɉɖɆɒɒɓɔɋ əɕɖɆɈɑɋɓɎɋ, Ɇ əɖɔɈɋɓɢ ɍɆɉɖəɍɐɎ ɍɆɈɎɗɎɘ ɓɋ ɗɐɔɑɢɐɔ ɔɘ ɓɎɛ ɗɆɒɎɛ, ɗɐɔɑɢɐɔ ɔɘ 

ɗɕɔɗɔɇɓɔɗɘɎ ɔɕɋɖɆɘɔɖɔɈ ɊɔɒɋɓɔɈ ɕɖɋɊɔɗɘɆɈɎɘɢ ɖɋɗəɖɗɡ ɊɔɒɋɓɔɈ çɕɔ ɘɖɋɇɔɈɆɓɎɤè, Ɉ ɣɘɔɒ ɗɑəɝɆɋ 

əɖɔɈɋɓɢ ɍɆɉɖəɍɐɎ ə ɔɕɋɖɆɘɔɖɔɈ ɗɑɔɋɈ ɕɖɋɈɡɞɆɋɘ 80%. 

ȺɎɓɆɓɗɔɈɔ-ɣɐɔɓɔɒɎɝɋɗɐɎɏ ɇɑɔɐ ɕɔɐɆɍɆɘɋɑɋɏ: 

¶ ȹɖɔɈɋɓɢ ɔɕɋɖɆɜɎɔɓɓɡɛ ɍɆɘɖɆɘ ɓɆ əɕɖɆɈɑɋɓɎɋ ɗɋɘɢɤ Ɏ ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ əɗɑəɉ (ɇɋɍ əɝɋɘɆ 

ɆɒɔɖɘɎɍɆɜɎɎ) ɔɘɓɔɗɎɘɋɑɢɓɔ ɈɡɖəɝɐɎ. ȼɋɑɋɈɔɏ əɖɔɈɋɓɢ ï ɓɎɌɋ 10% Ɋɑɥ L2/ L3 Ɏ 

ɓɎɌɋ 5% Ɋɑɥ L4/ L5. ȲɋɘɔɊ ɔɜɋɓɐɎ ï ɆɓɆɑɎɍ ɕəɇɑɎɝɓɔɏ ɚɎɓɆɓɗɔɈɔɏ ɔɘɝɋɘɓɔɗɘɎ. 

ȵɖɎɒɋɝɆɓɎɋ: Ɋɑɥ əɖɔɈɓɋɏ L0/L1 ɊɆɓɓɡɏ ɒɋɘɔɊ ɔɜɋɓɐɎ ɓɋɕɖɎɒɋɓɎɒ ɈɈɎɊə ɓɋɍɓɆɝɎɘɋɑɢɓɔɉɔ 

ɈɑɎɥɓɎɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɓɆ ɗɓɎɌɋɓɎɋ Ⱥȴȸ (ɓɎɌɋ 0,5% ɔɘ ɈɡɖəɝɐɎ), ɓɋ ɈɡɥɈɑɥɋɒɔɉɔ Ɉ 

ɔɇɟɋɐɔɖɕɔɖɆɘɎɈɓɔɏ ɚɎɓɆɓɗɔɈɔɏ ɔɘɝɋɘɓɔɗɘɎ. Ȫɑɥ əɖɔɈɓɋɏ L0/L1 ɓɋɔɇɛɔɊɎɒɔ ɕɖɎɒɋɓɥɘɢ 

ɒɋɘɔɊ ɔɕɖɔɗɆ ɔɕɋɖɆɘɔɖɔɈ Ɉ ɚɔɖɒɆɘɋ ɍɆɕɖɔɗɆ ɔɕɎɗɆɓɎɏ ɖɋɆɑɎɍɔɈɆɓɓɡɛ ɕɖɔɋɐɘɔɈ 
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ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ ɔɘɊɋɑɢɓɡɛ ɚɖɆɉɒɋɓɘɔɈ NMS-ɕɖɔɜɋɗɗɔɈ, ɗ əɐɆɍɆɓɎɋɒ 

ɊɔɗɘɎɉɓəɘɡɛ ɣɐɔɓɔɒɎɝɋɗɐɎɛ ɣɚɚɋɐɘɔɈ. ȵɖɎ ɣɘɔɒ əɖɔɈɋɓɢ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɔɘɊɋɑɢɓɡɛ 

ɕɖɔɜɋɗɗɔɈ ɒɔɌɋɘ ɇɡɘɢ ɈɡɗɔɐɎɒ. 

¶ Ȫɔɑɥ ɔɇɑɆɝɓɡɛ əɗɑəɉ (NaaS) Ɉ ɗɘɖəɐɘəɖɋ ɈɡɖəɝɐɎ ɔɕɋɖɆɘɔɖɔɈ. ȼɋɑɋɈɔɏ əɖɔɈɋɓɢ əɗɑəɉ 

ɗɔɔɘɈɋɘɗɘɈəɤɟɎɛ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆɒ ɔɇɑɆɝɓɡɛ ï ɓɎɌɋ 10% Ɋɑɥ L0/ L1, Ɉɡɞɋ 

50%  Ɋɑɥ L2/ L3 Ɏ Ɉɡɞɋ 80% Ɋɑɥ L4/ L5 Ɋɑɥ ɔɕɋɖɆɘɔɖɔɈ ɊɔɒɋɓɔɈ, 100% ɓɆɝɎɓɆɥ 

ɗ əɖɔɈɓɥ L2 ï Ɋɑɥ ɕɖɔɈɆɏɊɋɖɔɈ ɐɖɔɗɗ-Ɋɔɒɋɓɓɡɛ əɗɑəɉ. ȲɋɘɔɊ ɔɜɋɓɐɎ ï ɆɓɆɑɎɍ 

ɕəɇɑɎɝɓɔɏ ɚɎɓɆɓɗɔɈɔɏ ɔɘɝɋɘɓɔɗɘɎ. 

ȸɋɛɓɎɐɔ-ɣɐɔɓɔɒɎɝɋɗɐɎɏ ɇɑɔɐ ɕɔɐɆɍɆɘɋɑɋɏ: 

¶ ȶɋɆɑɎɍɆɜɎɥ ɛɔɘɥ ɇɡ Ɋɑɥ ɔɊɓɔɉɔ ɈɎɊɆ ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɛ ɘɋɑɋɐɔɒ-əɗɑəɉ Ɉɗɋɛ ɕɥɘɎ ɔɇɑɆɝɓɡɛ 

ɕɖɎɓɜɎɕɔɈ ï ɝɋɘɐɔ ɛɆɖɆɐɘɋɖɎɍəɋɘ əɖɔɈɋɓɢ ɆɈɘɔɒɆɘɎɍɆɜɎɎ NMS/OSS/BSS ɕɖɔɜɋɗɗɔɈ. 

ȲɋɘɔɊ ɔɜɋɓɐɎ ï ɆɓɆɑɎɍ ɕəɇɑɎɝɓɔɏ ɘɋɛɓɎɝɋɗɐɔɏ ɊɔɐəɒɋɓɘɆɜɎɎ. 

¶ ȳɆɑɎɝɎɋ ɣɑɋɒɋɓɘɔɈ ȮȰȸ-ɎɓɚɖɆɗɘɖəɐɘəɖɡ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ, ɣɐɗɕɑəɆɘɆɜɎɥ ɐɔɘɔɖɡɛ 

ɓɋɈɔɍɒɔɌɓɆ ɇɋɍ Ɉɡɗɔɐɔɉɔ əɖɔɈɓɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɕɖɔɜɋɗɗɔɈ NMS/OSS/BSS (ɕɖɎɒɋɖ: 5G 

RAN/Core SA). ȲɋɘɔɊ ɔɜɋɓɐɎ ï ɆɓɆɑɎɍ ɕəɇɑɎɝɓɔɏ ɘɋɛɓɎɝɋɗɐɔɏ ɊɔɐəɒɋɓɘɆɜɎɎ Ɏ 

ɔɚɎɜɎɆɑɢɓɔɏ ɔɘɝɋɘɓɔɗɘɎ. 

¶ ȹɖɔɈɋɓɢ ɗɖɋɊɓɋɏ ɍɆɉɖəɍɐɎ ɖɋɗəɖɗɔɈ (ɗɋɘɋɈɡɛ, ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ), ɔɘɊɋɑɢɓɔ Ɋɑɥ çbest effortè 

Ɏ əɕɖɆɈɑɥɋɒɡɛ əɗɑəɉ, əɖɔɈɋɓɢ ɍɆɉɖəɍɐɎ ɗɋɘɋɈɡɛ ɖɋɗəɖɗɔɈ ï ɔɘɊɋɑɢɓɔ Ɋɑɥ ɗɋɘɋɏ ɊɔɗɘəɕɆ Ɏ 

ɘɖɆɓɗɕɔɖɘɓɡɛ/ɒɆɉɎɗɘɖɆɑɢɓɡɛ ɗɋɘɋɏ (Ɋɑɥ ɒɆɉɎɗɘɖɆɑɎ ɔɓɆ Ɉɡɞɋ). ȼɋɑɋɈɔɏ əɖɔɈɋɓɢ ï 

Ɉɡɞɋ 30% Ɋɑɥ L2/ L3 Ɏ Ɉɡɞɋ 60% Ɋɑɥ L4/ L5, ɍɆ ɗɝɋɘ: 

o ȨɔɍɒɔɌɓɔɗɘɎ ɕɖɔɆɐɘɎɈɓɔ əɕɖɆɈɑɥɘɢ ɗɕɖɔɗɔɒ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɜɎɚɖɔɈɡɛ ɒɔɊɋɑɋɏ 

ȮȰȸ-ɎɓɚɖɆɗɘɖəɐɘəɖɡ Ɏ ɒɔɊɋɑɋɏ ɜɋɓɔɈɔɏ ɣɑɆɗɘɎɝɓɔɗɘɎ, ɖɋɆɑɎɍɔɈɆɓɓɡɛ ɗ 

ɕɖɎɒɋɓɋɓɎɋɒ ɘɋɛɓɔɑɔɉɎɏ ɎɗɐəɗɗɘɈɋɓɓɔɉɔ ɎɓɘɋɑɑɋɐɘɆ (ɗɋɏɝɆɗ ɋɗɘɢ ɘɔɑɢɐɔ ə 

ɓɆɎɇɔɑɋɋ ɕɖɔɊɈɎɓəɘɡɛ ɕɖɔɈɆɏɊɋɖɔɈ IaaS/PaaS) ï demand mapping ɓɆ ȶɎɗ. 2. 

o ȨɔɍɒɔɌɓɔɗɘɎ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɏ ɔɖɐɋɗɘɖɆɜɎɎ, ɘɔ ɋɗɘɢ ɆɈɘɔɒɆɘɎɝɋɗɐɔɉɔ 

ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɗ ɊɖəɉɎɒɎ ɔɕɋɖɆɘɔɖɆɒɎ/ɕɖɔɈɆɏɊɋɖɆɒɎ (ɚɔɖɒɎɖəɋɘɗɥ Ɋɑɥ əɗɑəɉ 

VPC Edge Ɏ BoD). 

ȲɋɘɔɊ ɆɓɆɑɎɍɆ ï ɔɕɖɔɗ ɔɕɋɖɆɘɔɖɔɈ. 

ȷɔɔɘɈɋɘɗɘɈɎɋ ɊɎɆɕɆɍɔɓɔɈ ɍɓɆɝɋɓɎɏ ɕɋɖɋɝɎɗɑɋɓɓɡɛ Ɉɡɞɋ ɕɔɐɆɍɆɘɋɑɋɏ ɇɆɑɑɆɒ Ɏ Ɏɛ ɈɋɗɆ ɕɔɐɆɍɆɓɡ 

Ɉ ȸɆɇɑɎɜɋ 1. ȰɆɐ ɗɐɆɍɆɓɔ Ɉɡɞɋ, Ɋɑɥ ɔɕɋɖɆɘɔɖɔɈ ɗɐɈɔɍɓɡɛ ɗɑɔɋɈ ɔɜɋɓɎɈɆɤɘɗɥ ɘɔɑɢɐɔ ɕɔɐɆɍɆɘɋɑɎ 

ɚɎɓɆɓɗɔɈɔ-ɣɐɔɓɔɒɎɝɋɗɐɔɉɔ ɇɑɔɐɆ, Ɇ ɕɔɐɆɍɆɘɋɑɎ ɘɋɛɓɎɐɔ-ɣɐɔɓɔɒɎɝɋɗɐɔɉɔ ɇɑɔɐɆ, ɔɘɓɔɗɥɟɎɋɗɥ ɐ 

ɔɕɋɖɆɘɔɖɆɒ ɊɔɒɋɓɔɈ, ɕɖɎɓɎɒɆɤɘɗɥ ɖɆɈɓɡɒɎ ɒɆɐɗɎɒɆɑɢɓɡɒ.  

ȸɆɇɑɎɜɆ 1.  ȰɖɎɘɋɖɎɎ ɖɆɓɌɎɖɔɈɆɓɎɥ əɖɔɈɓɥ ɍɖɋɑɔɗɘɎ ɗɎɗɘɋɒ əɕɖɆɈɑɋɓɎɥ 
NMS/ OSS/ BSS-ɕɖɔɜɋɗɗɆɒɎ ɔɕɋɖɆɘɔɖɔɈ, ɊɎɆɕɆɍɔɓɡ ɍɓɆɝɋɓɎɏ ɐɖɎɘɋɖɎɋɈ, Ɏɛ ɈɋɗɆ Ɏ  
ɗɔɔɘɈɋɘɗɘɈɎɋ əɖɔɈɓɥɒ ɆɈɘɔɓɔɒɓɔɗɘɎ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɗɘɎ L0/ L5 ɕɔ ITU -T 

ȰɖɎɘɋɖɎɏ (ɕɔɐɆɍɆɘɋɑɢ) 
ȪɎɆɕɆɍɔɓɡ 

ɍɓɆɝɋɓɎɏ 
ȧɆɑɑɡ 

Ȩɋɗ 

ɐɖɎɘɋɖɎɥ 

ȷɔɔɘɈɋɘɗɘɈɎɋ 

L0-L5 

ȹɖɔɈɋɓɢ ɔɕɋɖɆɜɎɔɓɓɡɛ ɍɆɘɖɆɘ ɓɆ 
əɕɖɆɈɑɋɓɎɋ ɗɋɘɢɤ Ɏ ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ əɗɑəɉ 
ɔɘɓɔɗɎɘɋɑɢɓɔ ɈɡɖəɝɐɎ, % 

Ȩɡɞɋ 20% 0 50 L0 

10-20% 2 50 L0-L1 

5-10% 10 50 L2-L3 
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ȰɖɎɘɋɖɎɏ (ɕɔɐɆɍɆɘɋɑɢ) 
ȪɎɆɕɆɍɔɓɡ 

ɍɓɆɝɋɓɎɏ 
ȧɆɑɑɡ 

Ȩɋɗ 

ɐɖɎɘɋɖɎɥ 

ȷɔɔɘɈɋɘɗɘɈɎɋ 

L0-L5 

ȳɎɌɋ 5% 20 50 L3-L5 

ȳɆɑɎɝɎɋ ɔɇɑɆɝɓɡɛ/əɕɖɆɈɑɥɋɒɡɛ əɗɑəɉ Ɉ ɕɔɖɘɚɋɑɋ ɔɕɋɖɆɘɔɖɔɈ ɊɔɒɋɓɔɈ: 

IaaS/PaaS ɊɆ/ɓɋɘ 2 3 - 

NaaS (BoD, ɗɑɔɎ Ɉ ɗɋɘɥɛ ɊɔɗɘəɕɆ) ɊɆ/ɓɋɘ 5 10 - 

Ȫɔɑɥ ɔɇɑɆɝɓɡɛ əɗɑəɉ Ɉ Ɉɡɖəɝɐɋ 

<1%  0 10 L0 

1-10% 1 10 L0-L1 

10-50% 5 10 L2-L3 

51-80% 15 10 L3-L4 

81-100% 20 10 L4-L5 

ȵɖɔɉɖɆɒɒɓɔ-əɕɖɆɈɑɥɋɒɆɥ ɈɎɖɘəɆɑɎɍɔɈɆɓɓɆɥ ɎɓɚɖɆɗɘɖəɐɘəɖɆ (Ɋɑɥ ɔɕɋɖɆɘɔɖɔɈ ɊɔɒɋɓɔɈ): 

ȰɔɖɓɋɈɡɋ ȼȴȪ ɊɆ/ɓɋɘ 2 2 - 

ȰɖɆɋɈɡɋ ȼȴȪ ɊɆ/ɓɋɘ 8 10 - 

ȸɖɆɓɗɕɔɖɘɓɡɋ Ɏ ɒɆɉɎɗɘɖɆɑɢɓɡɋ 
ɗɋɘɎ 

ɊɆ/ɓɋɘ 
5 3 - 

ȷɋɘɎ ɊɔɗɘəɕɆ (SA 5G) ɊɆ/ɓɋɘ 8 10 - 

ȹɖɔɈɋɓɢ ɍɆɉɖəɍɐɎ ɖɋɗəɖɗɔɈ ɕɖɎ ɕɖɋɊɔɗɘɆɈɑɋɓɎɎ ɔɇɑɆɝɓɡɛ/əɕɖɆɈɑɥɋɒɡɛ əɗɑəɉ ɗ SLA: 

ȰɔɖɓɋɈɡɋ ȼȴȪ 

<10%  0 2 L0-L1 

10-60% 5 2 L2-L3 

>60%  15 2 L3-L5 

ȰɖɆɋɈɡɋ ȼȴȪ 

<10%  2 10 L1 

10-50% 10 10 L2-L3 

<50%  15 10 L3-L5 

ȸɖɆɓɗɕɔɖɘɓɡɋ Ɏ ɒɆɉɎɗɘɖɆɑɢɓɡɋ 
ɗɋɘɎ 

5-10% 1 5 L0-L1 

11-30% 10 5 L2-L3 

>31%  15 5 L3-L5 

ȷɋɘɎ ɊɔɗɘəɕɆ 

1-5% 1 10 L0-L1 

5-15% 5 10 L2-L3 

>15%  15 10 L3-L5 

ȮɗɘɔɝɓɎɐ: Jôson&Partners Consulting 
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ȰɆɐ ɗɑɋɊəɋɘ Ɏɍ ȸɆɇɑɎɜɡ 1, ɓɆɎɇɔɑɢɞɎɏ Ɉɋɗ Ɏɒɋɋɘ ɕɔɐɆɍɆɘɋɑɢ əɖɔɈɓɥ ɔɕɋɖɆɜɎɔɓɓɡɛ ɍɆɘɖɆɘ ɓɆ 

əɕɖɆɈɑɋɓɎɋ ɗɋɘɢɤ Ɏ ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ əɗɑəɉ ɔɘɓɔɗɎɘɋɑɢɓɔ ɈɡɖəɝɐɎ, ɕɔɗɐɔɑɢɐə ɔɓ ɕɖɋɊɗɘɆɈɑɥɋɘ Ɏɍ 

ɗɋɇɥ ɎɓɘɋɉɖɆɑɢɓɡɏ ɕɔɐɆɍɆɘɋɑɢ, ɛɆɖɆɐɘɋɖɎɍəɤɟɎɏ ɚɎɓɆɓɗɔɈɡɏ ɖɋɍəɑɢɘɆɘ ɆɈɘɔɒɆɘɎɍɆɜɎɎ 

NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ. ȸɆɐɌɋ ɇɔɑɢɞɎɒ Ɉɋɗɔɒ ɔɇɑɆɊɆɋɘ ɕɔɐɆɍɆɘɋɑɢ ɊɔɑɎ ɈɡɖəɝɐɎ ɔɘ ɔɇɑɆɝɓɡɛ 

əɗɑəɉ Ɉ ɔɇɟɋɒ ɔɇɠɋɒɋ ɈɡɖəɝɐɎ ɔɕɋɖɆɘɔɖɆ ɈɈɎɊə ɍɓɆɝɎɘɋɑɢɓɔɉɔ ɈɑɎɥɓɎɥ ɣɘɔɉɔ ɕɔɐɆɍɆɘɋɑɥ ɓɆ 

ɊɎɓɆɒɎɐə ɈɡɖəɝɐɎ ɔɕɋɖɆɘɔɖɆ. Ȩ ɘɋɛɓɎɐɔ-ɣɐɔɓɔɒɎɝɋɗɐɔɒ ɇɑɔɐɋ ɍɓɆɝɎɒɡɒɎ ɥɈɑɥɤɘɗɥ ɕɔɐɆɍɆɘɋɑɎ 

ɓɆɑɎɝɎɥ ɎɓɚɖɆɗɘɖəɐɘəɖɡ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ ï 5G Stand Alone Ɏ MEC, Ɏ əɖɔɈɓɥ ɍɆɉɖəɍɐɎ ɖɋɗəɖɗɔɈ. 

ȨɔɍɒɔɌɓɆɥ ɖɆɗɗɘɆɓɔɈɐɆ ɔɕɋɖɆɘɔɖɔɈ ɊɔɒɋɓɔɈ ɕɔɐɆɍɆɓɆ ɓɆ ɕɖɎɒɋɖɋ ɔɘɊɋɑɢɓɡɛ ɔɕɋɖɆɘɔɖɔɈ Ɉ 

ȸɆɇɑɎɜɋ 2. Ȫɑɥ ɐɔɖɖɋɐɘɓɔɗɘɎ ɗɖɆɈɓɋɓɎɥ ɕɔɊɔɇɖɆɓɡ ɔɕɋɖɆɘɔɖɡ ɎɒɋɤɟɎɋ Ɉɗɋ ɈɎɊɡ ɊɔɒɋɓɔɈ, 

ɚɔɖɒɎɖəɤɟɎɛ E2E-ɗɑɔɎ: ɗɋɘɎ ɊɔɗɘəɕɆ, ɒɆɉɎɗɘɖɆɑɢɓɡɋ Ɏ ɘɖɆɓɗɕɔɖɘɓɡɋ ɗɋɘɎ Ɏ ɊɆɘɆ-ɜɋɓɘɖɡ. 

ȸɆɇɑɎɜɆ 2. ȵɖɎɒɋɖ ɖɆɗɝɋɘɆ ɖɆɓɌɎɖɔɈɆɓɎɥ Ɋɑɥ ɔɕɋɖɆɘɔɖɔɈ ɊɔɒɋɓɔɈ 

ȵɔɐɆɍɆɘɋɑɢ / ɔɕɋɖɆɘɔɖ Ȳȸȷ VEON AT&T  Verizon  Orange  Tata  

ȹɖɔɈɋɓɢ ɔɕɋɖɆɜɎɔɓɓɡɛ ɍɆɘɖɆɘ ɓɆ 
əɕɖɆɈɑɋɓɎɋ ɗɋɘɢɤ Ɏ ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ 

əɗɑəɉ ɔɘɓɔɗɎɘɋɑɢɓɔ ɈɡɖəɝɐɎ, %  

12% 14% 17% 17% 18% 16% 

ȳɆɑɎɝɎɋ ɔɇɑɆɝɓɡɛ/əɕɖɆɈɑɥɋɒɡɛ əɗɑəɉ Ɉ ɕɔɖɘɚɋɑɋ: 

IaaS/PaaS ɊɆ ɊɆ ɊɆ ɊɆ ɊɆ ɊɆ 

NaaS ɓɋɘ ɓɋɘ ɊɆ ɊɆ ɊɆ ɓɋɘ 

Ȫɔɑɥ ɔɇɑɆɝɓɡɛ əɗɑəɉ Ɉ Ɉɡɖəɝɐɋ <10% <10% <10% <10% <10% <10% 

ȵɖɔɉɖɆɒɒɓɔ-əɕɖɆɈɑɥɋɒɆɥ ɈɎɖɘəɆɑɎɍɔɈɆɓɓɆɥ ɎɓɚɖɆɗɘɖəɐɘəɖɆ Ɉ ɊɔɒɋɓɆɛ: 

ȰɔɖɓɋɈɡɋ ȼȴȪ ɊɆ ɊɆ ɊɆ ɊɆ ɊɆ ɊɆ 

ȰɖɆɋɈɡɋ ȼȴȪ ɓɋɘ ɓɋɘ ɊɆ ɊɆ ɓɋɘ ɓɋɘ 

ȸɖɆɓɗɕɔɖɘɓɡɋ Ɏ 
ɒɆɉɎɗɘɖɆɑɢɓɡɋ ɗɋɘɎ 

ɓɋɘ ɓɋɘ ɊɆ ɊɆ ɊɆ ɊɆ 

ȷɋɘɎ ɊɔɗɘəɕɆ (SA 5G) ɓɋɘ ɓɋɘ ɊɆ ɊɆ ɓɋɘ ɓɋɘ 

ȹɖɔɈɋɓɢ ɍɆɉɖəɍɐɎ ɖɋɗəɖɗɔɈ ɕɖɎ 
ɕɖɋɊɔɗɘɆɈɑɋɓɎɎ ɔɇɑɆɝɓɡɛ/əɕɖɆɈɑɥɋɒɡɛ 

əɗɑəɉ ɗ SLA 

<10%  <10%  <10%  <10%  <10%  <10%  

ȰɔɖɓɋɈɡɋ ȼȴȪ < 60% < 60% <60% <60% <60% <60% 

ȰɖɆɋɈɡɋ ȼȴȪ - - <10%  <10%  - - 

ȸɖɆɓɗɕɔɖɘɓɡɋ Ɏ 
ɒɆɉɎɗɘɖɆɑɢɓɡɋ ɗɋɘɎ 

<10%  <10%  <10%  <10%  <10%  <10%  

ȷɋɘɎ ɊɔɗɘəɕɆ (SA 5G) - - 1-5% 1-5% - - 

ȮɓɘɋɉɖɆɑɢɓɡɏ ɖɆɓɐɎɓɉ 145 145 390 390 210 210 

ȮɓɘɋɉɖɆɑɢɓɡɏ ɖɆɓɐɎɓɉ Ɉ % ɔɘ 
ɒɆɐɗɎɒɆɑɢɓɔɉɔ 

8% 8% 21% 21% 11% 11% 

ȷɐɈɔɍɓɔɏ əɖɔɈɋɓɢ ɆɈɘɔɓɔɒɓɔɗɘɎ Ɏ 

ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɗɘɎ 

L0/L1, 

ɚɖɆɉɒɋɓɘɆ-
ɖɓɔ L2 

L0/L1, 

ɚɖɆɉɒɋɓɘɆ-
ɖɓɔ L2 

L1, 

ɚɖɆɉɒɋɓɘɆ-
ɖɓɔ L2 

L1, 

ɚɖɆɉɒɋɓɘɆ-
ɖɓɔ L2 

L0/L1, 

ɚɖɆɉɒɋɓɘɆ-
ɖɓɔ L2 

L0/L1, 

ɚɖɆɉɒɋɓɘɆ-
ɖɓɔ L2 

ȮɗɘɔɝɓɎɐ: Jôson&Partners Consulting 
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Ȫɑɥ Orange, ɓɋɗɒɔɘɖɥ ɓɆ ɍɆɥɈɑɋɓɓɔɋ ɕɆɖɘɓɋɖɗɘɈɔ ɗ Google ɕɔ MEC, Ɋɔɒɋɓɡ SA 5G Ɏ MEC ɕɔɐɆɍɆɓɡ 

ɐɆɐ ɔɘɗəɘɗɘɈəɤɟɎɋ ɈɈɎɊə ɔɘɗəɘɗɘɈɎɥ ɕɖɎɍɓɆɐɔɈ ɍɆɕəɗɐɆ ɗɋɖɈɎɗɔɈ SA 5G Ɏ MEC Ɉ ɐɔɒɒɋɖɝɋɗɐəɤ 

ɣɐɗɕɑəɆɘɆɜɎɤ. 

ȵɔɐɆɍɆɓɓɡɏ Ɉ ȸɆɇɑɎɜɋ 2 ɎɓɘɋɉɖɆɑɢɓɡɏ ɖɆɓɐɎɓɉ Ȳȸȷ Ɏ Veon ï 145 ɔɝɐɔɈ, ɒɔɌɓɔ ɖɆɗɗɒɆɘɖɎɈɆɘɢ 

ɐɆɐ ɓɆɎɒɋɓɢɞɎɏ əɖɔɈɋɓɢ ɆɈɘɔɓɔɒɓɔɗɘɎ ɗɋɘɋɏ çɘɖɆɊɎɜɎɔɓɓɡɛè ɔɕɋɖɆɘɔɖɔɈ. ȴɊɓɆɐɔ, 

ɘɋɔɖɋɘɎɝɋɗɐɎ ɘɆɐɎɒ əɖɔɈɓɋɒ ɥɈɑɥɋɘɗɥ ɓɔɑɢ ɔɝɐɔɈ ɎɓɘɋɉɖɆɑɢɓɔɉɔ ɖɆɓɐɎɓɉɆ. 

ȵɖɎɒɋɖ ɖɆɓɌɎɖɔɈɆɓɎɥ ɔɕɋɖɆɘɔɖɔɈ ɗɐɈɔɍɓɡɛ ɗɑɔɋɈ ɕɔɐɆɍɆɓ Ɉ ȸɆɇɑɎɜɋ 3. ȵɔɐɆɍɆɘɋɑɎ ɘɋɛɓɎɐɔ-

ɣɐɔɓɔɒɎɝɋɗɐɔɉɔ ɇɑɔɐɆ ɕɖɎɓɥɘɡ ɖɆɈɓɡɒɎ ɒɆɐɗɎɒɆɑɢɓɡɒɎ, ɝɘɔ ɔɍɓɆɝɆɋɘ ɝɘɔ ɔɕɋɖɆɘɔɖɡ ɗɐɈɔɍɓɡɛ 

ɗɑɔɋɈ ɕɔɑəɝɆɤɘ ɖɋɗəɖɗɡ ɔɘ ɔɕɋɖɆɘɔɖɔɈ ɊɔɒɋɓɔɈ çɕɔ ɘɖɋɇɔɈɆɓɎɤè. 

ȸɆɇɑɎɜɆ 3. ȵɖɎɒɋɖ ɖɆɗɝɋɘɆ ɖɆɓɌɎɖɔɈɆɓɎɥ Ɋɑɥ ɔɕɋɖɆɘɔɖɔɈ ɗɐɈɔɍɓɡɛ ɗɋɘɋɈɡɛ ɗɑɔɋɈ 

ȵɔɐɆɍɆɘɋɑɢ / ɔɕɋɖɆɘɔɖ Akamai  Zscaler  Cloudflare  Mimecast  Proofpoint  Qualys  

ȹɖɔɈɋɓɢ ɔɕɋɖɆɜɎɔɓɓɡɛ ɍɆɘɖɆɘ ɓɆ 
əɕɖɆɈɑɋɓɎɋ ɗɋɘɢɤ Ɏ ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ 
əɗɑəɉ ɔɘɓɔɗɎɘɋɑɢɓɔ ɈɡɖəɝɐɎ, %  

9% 8% 4% 8% 7% 8% 

Ȫɔɑɥ ɔɇɑɆɝɓɡɛ əɗɑəɉ Ɉ Ɉɡɖəɝɐɋ 81-100% 81-100% 81-100% 81-100% 81-100% 81-100% 

ȮɓɘɋɉɖɆɑɢɓɡɏ ɖɆɓɐɎɓɉ 1340 1340 1840 1340 1340 1340 

ȮɓɘɋɉɖɆɑɢɓɡɏ ɖɆɓɐɎɓɉ Ɉ % ɔɘ 
ɒɆɐɗɎɒɆɑɢɓɔɉɔ 

73% 73% 100% 73% 73% 73% 

ȷɐɈɔɍɓɔɏ əɖɔɈɋɓɢ ɆɈɘɔɓɔɒɓɔɗɘɎ Ɏ 
ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɗɘɎ 

L2/L3 L2/L3 L3 L2/L3 L2/L3 L2/L3 

ȮɗɘɔɝɓɎɐ: Jôson&Partners Consulting 

ȰɆɐ ɗɑɋɊəɋɘ Ɏɍ ɕɖɋɊɗɘɆɈɑɋɓɓɡɛ Ɉɡɞɋ ɘɆɇɑɎɜ, ɇɔɑɋɋ ɈɡɗɔɐɎɏ əɖɔɈɋɓɢ ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɏ 

ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ ɔɕɋɖɆɘɔɖɔɈ ɗɐɈɔɍɓɡɛ ɗɋɘɋɈɡɛ ɗɑɔɋɈ Ɏɒɋɋɘ ɔɇɠɋɐɘɎɈɓɡɏ ɛɆɖɆɐɘɋɖ ɈɈɎɊə ɘɔɉɔ 

ɝɘɔ: 

¶ əɌɋ ɗɋɏɝɆɗ ə ɓɎɛ ɋɗɘɢ ɈɔɍɒɔɌɓɔɗɘɢ ɎɗɕɔɑɢɍɔɈɆɘɢ ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɋ ɓɆ ɕɖɎɓɜɎɕɆɛ 

ɔɇɑɆɝɓɔɉɔ ɗɋɖɈɎɗɆ ɑɔɉɎɝɋɗɐɎɋ ɗɋɘɎ Ɏ ɈɎɖɘəɆɑɎɍɔɈɆɓɓɡɋ ɖɋɗəɖɗɡ, ɝɘɔ Ɉ ɕɋɖɗɕɋɐɘɎɈɋ 

ɕɔɍɈɔɑɎɘ ɔɕɋɖɆɘɔɖɆɒ ɗɐɈɔɍɓɡɛ ɗɑɔɋɈ ɓɋ Ɏɒɋɘɢ ɚɎɍɎɝɋɗɐɎɛ ɖɋɗəɖɗɔɈ ɓɎ Ɉ ɔɊɓɔɒ Ɏɍ 

ɊɔɒɋɓɔɈ; 

¶ ɓɆɑɎɝɎɥ ɕɔɘɖɋɇɓɔɗɘɎ Ɉ ɖɋɆɑɎɍɆɜɎɎ Ɉ ɊɎɓɆɒɎɐɋ ɗɑɔɌɓɔɏ ɑɔɉɎɐɎ ɔɇɋɗɕɋɝɋɓɎɥ ɊɔɗɘəɕɓɔɗɘɎ 

Ɏ ɇɋɍɔɕɆɗɓɔɗɘɎ ɖɆɍɈɋɖɓəɘɡɛ Ɉ ɗɐɈɔɍɓɡɛ ɗɑɔɥɛ ɕɖɎɑɔɌɋɓɎɏ, ɈɐɑɤɝɆɥ ɉɔɖɎɍɔɓɘɆɑɢɓɔɋ 

ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɋ ɉɋɔɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɗɋɖɈɋɖɔɈ ɇɆɍ ɊɆɓɓɡɛ Ɏ ɗɋɖɈɋɖɔɈ ɕɖɎɑɔɌɋɓɎɏ, 

ɖɋɍɋɖɈɓɔɋ ɐɔɕɎɖɔɈɆɓɎɋ, ɈɔɗɗɘɆɓɔɈɑɋɓɎɋ ɕɔɗɑɋ ɗɇɔɥ Ɏ ɕɖɔɝɎɋ ɔɕɋɖɆɜɎɎ, ɖɋɆɑɎɍɆɜɎɥ 

ɐɔɘɔɖɡɛ ɊɔɑɌɓɆ ɔɕɘɎɒɎɍɎɖɔɈɆɘɢɗɥ Ɋɑɥ ɓɆɛɔɌɊɋɓɎɥ ɇɆɑɆɓɗɆ ɒɋɌɊə ɗɔɇɑɤɊɋɓɎɋɒ 

ɘɖɋɇɔɈɆɓɎɏ SLA Ɏ ɒɎɓɎɒɎɍɆɜɎɋɏ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɗɋɘɋɈɡɛ Ɏ ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ ɖɋɗəɖɗɔɈ, ɝɘɔ 

ɘɖɋɇəɋɘ, Ɉ ɝɆɗɘɓɔɗɘɎ, ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɥ ɕɔɈɋɊɋɓɎɥ ɕɖɎɑɔɌɋɓɎɏ Ɏ ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɥ 

ɊɔɗɘəɕɓɔɗɘɎ Ɏ ɗɘɔɎɒɔɗɘɎ ɖɋɗəɖɗɔɈ ɊɔɒɋɓɔɈ. 

ȲɆɐɗɎɒɆɑɢɓɡɏ ɖɆɓɉ ɔɕɋɖɆɘɔɖɡ ɗɋɘɋɈɡɛ ɗɑɔɋɈ ɕɔɑəɝɆɤɘ ɐɔɉɊɆ Ɋɔɑɥ NMS/OSS/BSS-ɍɆɘɖɆɘ ɐɆɐ Ɋɔɑɥ 

ɔɘ ɈɡɖəɝɐɎ ɕɆɊɆɋɘ ɓɎɌɋ 5%, ɝɘɔ Ɉ ɔɘɊɋɑɢɓɡɛ ɗɑəɝɆɥɛ ɊɔɗɘɎɌɎɒɔ əɌɋ ɓɆ əɖɔɈɓɋ ɆɈɘɔɒɆɘɎɍɆɜɎɎ 

Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ L3. ȵɖɎɝɎɓɆ Ɉ ɘɔɒ, ɝɘɔ ɔɕɋɖɆɘɔɖɡ ɗɐɈɔɍɓɡɛ ɗɋɘɋɈɡɛ ɗɑɔɋɈ ɓɋ ɔɘɈɋɝɆɤɘ ɍɆ 

ɍɆɉɖəɍɐə ɖɋɗəɖɗɔɈ ɊɔɒɋɓɔɈ, ɝɘɔ ɥɈɑɥɋɘɗɥ ɓɆɎɒɋɓɋɋ ɕɖɔɖɆɇɔɘɆɓɓɔɏ Ɉ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ 

ɕɖɔɇɑɋɒɔɏ, ɘɖɋɇəɤɟɋɏ ɓɋ ɘɔɑɢɐɔ ɕɔɑɓɔɏ ɆɈɘɔɒɆɘɎɍɆɜɎɎ (ɆɈɘɔɓɔɒɓɔɗɘɎ), ɓɔ Ɏ 

ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ NMS/OSS/BSS, ɔɗɔɇɋɓɓɔ Ɉ ɝɆɗɘɎ ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɥ Ɏ əɕɖɆɈɑɋɓɎɥ ɗɕɖɔɗɔɒ 
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(Demand Mapping ɓɆ ȶɎɗ. 2). ȸɋɒ ɓɋ ɒɋɓɋɋ, Ɋɑɥ ɔɕɋɖɆɘɔɖɔɈ ɗɐɈɔɍɓɡɛ ɗɑɔɋɈ ɘɆɐɌɋ ɗɘɔɎɘ ɍɆɊɆɝɆ 

ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɥ, ɘɔɑɢɐɔ ɓɋ ɗɕɖɔɗɆ, ɐɆɐ Ɋɑɥ ɔɕɋɖɆɘɔɖɔɈ ɊɔɒɋɓɔɈ, Ɇ ɕɔɘɖɋɇɑɋɓɎɥ ï Ɉ ɈɎɊɋ 

ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɥ ɕɔɈɋɊɋɓɎɥ ɕɖɎɑɔɌɋɓɎɥ Ɏ ɋɉɔ ɕɔɘɖɋɇɓɔɗɘɋɏ Ɉ ɖɋɗəɖɗɆɛ, ɐɔɘɔɖɡɋ ɒɔɉəɘ 

ɊɎɓɆɒɎɝɋɗɐɎ Ɏɍɒɋɓɥɘɢɗɥ ɓɋ ɘɔɑɢɐɔ ɕɔ ɕɖɎɝɎɓɋ ɈɓɋɗɋɓɎɥ ɎɍɒɋɓɋɓɎɏ Ɉ ɓɆɗɘɖɔɏɐɎ ɕɖɎɑɔɌɋɓɎɥ, ɓɔ 

Ɏ ɈɈɎɊə ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɇɔɑɢɞɎɓɗɘɈɔɒ ɖɆɍɖɆɇɔɘɝɎɐɔɈ/ɕɖɔɈɆɏɊɋɖɔɈ ɕɖɎɑɔɌɋɓɎɏ ɒɔɊɋɑɎ DevOps, 

ɕɖɋɊɕɔɑɆɉɆɤɟɋɏ ɕɔɗɘɔɥɓɓɔɋ ɎɍɒɋɓɋɓɎɋ ɚəɓɐɜɎɔɓɆɑɆ Ɏ ɆɖɛɎɘɋɐɘəɖɡ ɕɔɗɘɖɔɋɓɎɥ ɕɖɎɑɔɌɋɓɎɏ. 

Ȱɖɔɒɋ ɘɔɉɔ, ɈɈɎɊə ɕɖɔɒɋɌəɘɔɝɓɔɉɔ ɕɔɑɔɌɋɓɎɥ ɔɕɋɖɆɘɔɖɔɈ ɗɐɈɔɍɓɡɛ ɗɑɔɋɈ ɒɋɌɊə ɔɕɋɖɆɘɔɖɆɒɎ 

ɎɓɚɖɆɗɘɖəɐɘəɖɓɡɛ ɊɔɒɋɓɔɈ Ɏ ɕɖɔɈɆɏɊɋɖɆɒɎ ɕɖɎɑɔɌɋɓɎɏ, Ɏ, ɗɔɔɘɈɋɘɗɘɈɋɓɓɔ, ɓɋɔɇɛɔɊɎɒɔɗɘɎ 

əɕɖɆɈɑɥɘɢ ɒɋɘɖɎɐɆɒɎ Ɉɡɗɔɐɔɉɔ əɖɔɈɓɥ, ɕɋɖɗɕɋɐɘɎɈɓəɤ ɗɚɋɖə ɕɖɎɒɋɓɋɓɎɥ ɎɗɐəɗɗɘɈɋɓɓɔɉɔ 

ɎɓɘɋɑɑɋɐɘɆ ɕɖɋɊɗɘɆɈɑɥɤɘ ɓɋ ɘɔɑɢɐɔ NMS/OSS/BSS-ɕɖɔɜɋɗɗɡ, ɓɔ Ɏ ɖɋɆɑɎɍɆɜɎɥ ɚəɓɐɜɎɔɓɆɑɢɓɔɉɔ 

ɓɆɕɔɑɓɋɓɎɥ ɗɐɈɔɍɓɡɛ ɗɋɘɋɈɡɛ ɗɑɔɋɈ, Ɉ ɕɋɖɈəɤ ɔɝɋɖɋɊɢ Ɉ ɝɆɗɘɎ ɚəɓɐɜɎɔɓɆɑɆ ɔɇɋɗɕɋɝɎɈɆɤɟɋɉɔ 

ɐɎɇɋɖ-ɇɋɍɔɕɆɗɓɔɗɘɢ ɖɆɍɈɋɖɓəɘɡɛ Ɉ ɗɑɔɥɛ ɕɖɎɑɔɌɋɓɎɏ. 

Ȫɑɥ ɓɆɎɇɔɑɋɋ ɕɖɔɊɈɎɓəɘɡɛ ɔɕɋɖɆɘɔɖɔɈ ɊɔɒɋɓɔɈ Ɏɍ ɝɎɗɑɆ ɖɆɗɗɒɔɘɖɋɓɓɡɛ ï AT&T Ɏ Verizon, 

ɛɆɖɆɐɘɋɖɓɔ ɓɆɑɎɝɎɋ ɈɡɗɔɐɔɆɈɘɔɒɆɘɎɍɎɖɔɈɆɓɓɡɛ ɣɑɋɒɋɓɘɔɈ ɎɓɚɖɆɗɘɖəɐɘəɖɡ ï 5G SA RAN/Core Ɏ 

MEC, ɣɐɗɕɑəɆɘɎɖəɋɒɔɏ ɓɆɖɥɊə ɗ ɎɓɚɖɆɗɘɖəɐɘəɖɔɏ ɕɖɋɊɡɊəɟɎɛ ɕɔɐɔɑɋɓɎɏ, ɝɘɔ ɚɔɖɒɎɖəɋɘ 

çɑɔɗɐəɘɓɔɗɘɢè ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɏ ɕɖɔɥɈɑɥɋɘɗɥ Ɉ ɈɎɊɋ ɈɡɗɔɐɎɛ əɊɋɑɢɓɡɛ ɍɆɘɖɆɘ ɓɆ ɕɋɖɗɔɓɆɑ, 

ɔɗəɟɋɗɘɈɑɥɤɟɎɏ NMS/OSS/BSS-ɕɖɔɜɋɗɗɡ. Ȱɖɔɒɋ ɘɔɉɔ, Ɉ ɔɘɗəɘɗɘɈɎɋ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɏ 

ɔɖɐɋɗɘɖɆɜɎɎ, ɓɆɕɖɎɒɋɖ, ɔɖɐɋɗɘɖɆɜɎɎ ɒɋɌɊə MEC Ɏ BoD, Ɏɒɋɋɘ ɒɋɗɘɔ ɓɎɍɐɎɏ əɖɔɈɋɓɢ ɍɆɉɖəɍɐɎ 

ɖɋɗəɖɗɔɈ ɕɖɎ ɕɖɋɊɔɗɘɆɈɑɋɓɎɎ əɗɑəɉ ɗ ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɒ SLA. ɃɘɆ ɕɖɔɇɑɋɒɆ ɇəɊɋɘ ɓɆɎɇɔɑɋɋ 

ɗɑɔɌɓɔɏ Ɉ ɖɋɞɋɓɎɎ Ɏ ɕɔɘɖɋɇəɋɘ ɎɗɕɔɑɢɍɔɈɆɓɎɥ Ɉɗɋɛ ɈɔɍɒɔɌɓɔɗɘɋɏ ɘɋɛɓɔɑɔɉɎɏ ɕɔ 

ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ (ɆɊɆɕɘɎɈɓɔɗɘɎ) NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ, ɈɐɑɤɝɆɥ Demand Mapping. 
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5.  ȶȫȦȱȮȭȴȨȦȳȳɁȫ ȵȶȴȫȰȸɁ Ȯ ȸȮȵȴȨɁȫ ȷȺȫȶɁ ȵȶȮȲȫȳȫȳȮɅ  

Ȫɑɥ ɗəɟɋɗɘɈəɤɟɎɛ ɗɋɘɋɏ Ɏ ɗɋɖɈɎɗɔɈ ɆɈɘɔɓɔɒɓɡɋ ɗɋɘɎ ɒɔɉəɘ əɑəɝɞɎɘɢ ɐɆɐ ɔɕɋɖɆɜɎɔɓɓəɤ 

ɣɚɚɋɐɘɎɈɓɔɗɘɢ, ɘɆɐ Ɏ ɐɆɝɋɗɘɈɔ ɔɇɗɑəɌɎɈɆɓɎɥ ɐɔɓɋɝɓɡɛ ɕɔɑɢɍɔɈɆɘɋɑɋɏ. ȧɑɆɉɔɊɆɖɥ əɕɖɆɈɑɋɓɎɤ 

Ɉ ɍɆɒɐɓəɘɔɒ ɐɔɓɘəɖɋ Ɏ ɈɍɆɎɒɔɊɋɏɗɘɈɎɤ ɓɆ ɔɗɓɔɈɋ ɓɆɒɋɖɋɓɎɏ (intent-based) ɕɔɥɈɑɥɋɘɗɥ 

ɈɔɍɒɔɌɓɔɗɘɢ ɎɗɕɔɑɢɍɔɈɆɘɢ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɋ ɕɖɔɉɖɆɒɒɓɔɋ ɔɇɋɗɕɋɝɋɓɎɋ Ɋɑɥ ɕɔɗɘɔɥɓɓɔɉɔ 

ɒɔɓɎɘɔɖɎɓɉɆ Ɏ ɔɕɘɎɒɎɍɆɜɎɎ ɗɋɘɋɏ Ɏ ɗɋɖɈɎɗɔɈ. 

ȦɈɘɔɓɔɒɓɡɋ ɗɋɘɎ ɘɆɐɌɋ ɥɈɑɥɤɘɗɥ ɓɋɔɇɛɔɊɎɒɡɒ əɗɑɔɈɎɋɒ Ɋɑɥ ɒɓɔɉɎɛ ɇɔɑɋɋ ɗɑɔɌɓɡɛ ɈɆɖɎɆɓɘɔɈ 

ɎɗɕɔɑɢɍɔɈɆɓɎɥ. ȳɆɕɖɎɒɋɖ, Ɉ ɗɑəɝɆɋ 5G ɗɋɘɋɏ Ɏ Ɉ ɜɋɑɔɒ ɗɋɘɋɏ ɗ ɖɆɍɊɋɑɋɓɎɋɒ ɐɔɓɘəɖɔɈ ɕɋɖɋɊɆɝɎ 

ɊɆɓɓɡɛ Ɏ əɕɖɆɈɑɋɓɎɥ (SDN) ɘɔɕɔɑɔɉɎɥ ɗɆɒɔɏ ɗɋɘɎ ɥɈɑɥɋɘɗɥ ɊɎɓɆɒɎɝɋɗɐɔɏ: ɗɋɖɈɎɗɡ ɕɖɎɑɔɌɋɓɎɏ 

ɇɔɑɋɋ Ɉɡɗɔɐɔɉɔ əɖɔɈɓɥ ɊɎɓɆɒɎɝɋɗɐɎ Ɏɍɒɋɓɥɤɘ ɗɈɔɎ ɗɋɘɋɈɡɋ ɘɖɋɇɔɈɆɓɎɥ ɘɔɝɓɔ ɘɆɐ Ɍɋ, ɐɆɐ 

ɕɖɎɑɔɌɋɓɎɥ ɔɇɑɆɝɓɡɛ ɈɡɝɎɗɑɋɓɎɏ ɣɑɆɗɘɎɝɓɔ Ɏɍɒɋɓɥɤɘ ɗɈɔɎ ɈɡɝɎɗɑɎɘɋɑɢɓɡɋ ɘɖɋɇɔɈɆɓɎɥ. 

Ȱɖɔɒɋ ɘɔɉɔ, ɆɈɘɔɓɔɒɓɡɋ ɗɋɘɎ ɒɔɉəɘ ɈɐɑɤɝɆɘɢ ɘɆɐɎɋ ɐɔɓɜɋɕɜɎɎ, ɐɆɐ ɜɎɚɖɔɈɡɋ ɊɈɔɏɓɎɐɎ, ɐɔɘɔɖɡɋ 

ɕɔɍɈɔɑɥɤɘ ɒɔɊɋɑɎɖɔɈɆɘɢ Ɏ ɊɎɓɆɒɎɝɋɗɐɎ ɒɔɊɋɑɎɖɔɈɆɘɢ ɎɍɒɋɓɋɓɎɥ Ɉ ɗɋɘɎ, ɝɘɔɇɡ ɗɓɎɍɎɘɢ ɖɎɗɐ 

ɘɆɐɎɛ ɒɋɓɥɤɟɎɛɗɥ ɘɖɋɇɔɈɆɓɎɏ. 

ȸɆɐɎɒ ɔɇɖɆɍɔɒ, Ɏɒɋɋɘ ɗɒɡɗɑ ɈɡɊɋɑɎɘɢ ɊɈɆ ɘɎɕɆ ɕɖɔɋɐɘɔɈ ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ 

NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ: ɚɖɆɉɒɋɓɘɆɖɓɔɏ ɆɈɘɔɒɆɘɎɍɆɜɎɎ, ɓɋ ɗɈɥɍɆɓɓɔɏ ɗ ɓɔɈɡɒɎ əɗɑəɉɆɒɎ, Ɏ 

ɗɐɈɔɍɓɔɏ ɆɈɘɔɒɆɘɎɍɆɜɎɎ, ɜɋɑɢɤ ɐɔɘɔɖɔɏ ɥɈɑɥɋɘɗɥ ɖɋɆɑɎɍɆɜɎɥ ɓɔɈɡɛ əɗɑəɉ, Ɏ ɖɆɗɗɒɔɘɖɋɘɢ Ɏɛ 

ɔɘɊɋɑɢɓɔ. 

Ȫɑɥ ɓɔɈɡɛ əɗɑəɉ, ɓɔɈɎɍɓɆ ɐɔɘɔɖɡɛ ɗɔɗɘɔɎɘ Ɉ ɗɔɔɘɈɋɘɗɘɈɎɎ ɕɥɘɎ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆɒ ɔɇɑɆɝɓɔɉɔ 

ɗɋɖɈɎɗɆ, ɔɗɔɇɔɏ ɗɑɔɌɓɔɗɘɢɤ ɔɘɑɎɝɆɤɘɗɥ NMS Ɏ OSS-ɕɖɔɜɋɗɗɡ ɔɇɋɗɕɋɝɎɈɆɤɟɎɋ ɕɖɎɓɜɎɕɡ 

ɗɆɒɔɔɇɗɑəɌɎɈɆɓɎɥ, ɇɡɗɘɖɔɏ ɣɑɆɗɘɎɝɓɔɗɘɎ Ɏ ɉɆɖɆɓɘɎɖɔɈɆɓɓɔɉɔ SLA, ɍɆ ɐɔɘɔɖɡɋ ɔɘɈɋɝɆɤɘ 

ɕɑɆɘɚɔɖɒɡ MANO Ɏ SDN-ɔɖɐɋɗɘɖɆɜɎɎ, ɎɗɕɔɑɢɍɔɈɆɓɎɋ ɐɔɘɔɖɡɛ Ɉ ɕɋɖɗɕɋɐɘɎɈɋ ɒɔɌɋɘ ɕɖɎɈɋɗɘɎ ɐ 

ɖɋɆɑɎɍɆɜɎɎ ɘɔɘɆɑɢɓɔɏ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɣɘɎɛ ɕɖɔɜɋɗɗɔɈ, ɘɔ ɋɗɘɢ Ɏɛ ɆɈɘɔɓɔɒɓɔɗɘɎ. Ȱɋɏɗɡ ɗ 

ɔɕɎɗɆɓɎɥɒɎ ɓɔɈɡɛ əɗɑəɉ Ɉ ɔɗɓɔɈɓɔɒ ɕɔɗɈɥɟɋɓɡ ɣɘɔɏ ɝɆɗɘɎ ɗɘɋɐɆ NMS/OSS/BSS. BSS-ɕɖɔɜɋɗɗɡ 

ɘɆɐɌɋ ɗɑɔɌɓɋɋ ɝɋɒ ə ɘɖɆɊɎɜɎɔɓɓɡɛ əɗɑəɉ ɈɈɎɊə ɓɋɔɇɛɔɊɎɒɔɗɘɎ əɝɋɘɆ ɊɎɓɆɒɎɝɓɔ Ɏɍɒɋɓɥɤɟɋɉɔɗɥ 

ɕɔɘɖɋɇɑɋɓɎɥ ɗ Ɉɡɗɔɐɔɏ ɋɉɔ ɊɋɘɆɑɎɍɆɜɎɋɏ (Ɋɔ Ɋɔɑɋɏ ɗɋɐəɓɊ) Ɏ ɇɎɑɑɎɓɉɆ, Ɇ ɘɆɐɌɋ Ɉ ɗɈɥɍɎ ɗ 

ɓɋɔɇɛɔɊɎɒɔɗɘɢɤ ɖɋɆɑɎɍɆɜɎɎ ɒɔɊɋɑɎ B2B2X ɐɆɐ ɇɆɍɔɈɔɏ ɒɔɊɋɑɎ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɗɑɔɌɓɡɛ 

ɐɔɒɕɔɍɎɘɓɡɛ ɗɋɖɈɎɗɔɈ. 

ɃɐɔɓɔɒɎɝɋɗɐɎɏ ɣɚɚɋɐɘ ɔɘ ɖɋɆɑɎɍɆɜɎɎ ɐɋɏɗɔɈ ɓɔɈɡɛ əɗɑəɉ ɗɔɗɘɔɎɘ Ɉ ɈɔɍɒɔɌɓɔɗɘɎ 

ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɘɆɐɎɛ əɗɑəɉ Ɉ ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ ɈɡɊɈɎɉɆɋɒɡɒɎ ɗɋɉɒɋɓɘɆɒɎ ɖɡɓɐɆ, Ɉ ɝɆɗɘɓɔɗɘɎ, 

ɜɎɚɖɔɈɡɒɎ ɎɓɊəɗɘɖɎɥɒɎ, ɌɋɗɘɐɎɒɎ ɘɖɋɇɔɈɆɓɎɥɒɎ ɕɔ ɗɔɔɘɓɔɞɋɓɎɤ ɜɋɓɡ, ɚəɓɐɜɎɔɓɆɑɆ, ɔɇɠɋɒɆ 

Ɏ SLA, ɘɔ ɋɗɘɢ Ɉ ɔɇɋɗɕɋɝɋɓɎɎ ɐɔɒɒɋɖɝɋɗɐɔɉɔ əɗɕɋɛɆ ɓɔɈɡɛ əɗɑəɉ. Ȫɑɥ ɐɋɏɗɔɈ ɓɋ ɗɈɥɍɆɓɓɡɛ ɗ 

ɕɖɋɊɔɗɘɆɈɑɋɓɎɋɒ ɓɔɈɡɛ əɗɑəɉ ɣɐɔɓɔɒɎɝɋɗɐɎɏ ɣɚɚɋɐɘ ɗɔɗɘɔɎɘ Ɉ ɓɋɍɓɆɝɎɘɋɑɢɓɔɒ ɖɔɗɘɋ 

ɒɆɖɌɎɓɆɑɢɓɔɗɘɎ ɔɕɋɖɆɘɔɖɆ/ɕɖɔɈɆɏɊɋɖɆ ɎɑɎ ɚɎɓɆɓɗɔɈɡɛ ɕɔɐɆɍɆɘɋɑɋɏ ɔɘɊɋɑɢɓɡɛ ɜɋɓɘɖɔɈ 

ɚɎɓɆɓɗɔɈɔɏ ɔɘɈɋɘɗɘɈɋɓɓɔɗɘɎ, Ɉ ɝɆɗɘɓɔɗɘɎ, ɗɑəɌɇ ɣɐɗɕɑəɆɘɆɜɎɎ ɗɋɘɋɏ Ɏ ɗɑəɌɇ ɘɋɛɓɎɝɋɗɐɔɏ 

ɕɔɊɊɋɖɌɐɎ. 

Ȩ ɐɆɝɋɗɘɈɋ ɕɖɎɒɋɖɔɈ ɓɔɈɡɛ əɗɑəɉ ɈɡɇɖɆɓɡ ɗɋɖɈɎɗɡ ɖɆɗɕɖɋɊɋɑɋɓɓɔɉɔ ɝɆɗɘɓɔɉɔ (ɈɡɊɋɑɋɓɓɔɉɔ) 

ɔɇɑɆɐɆ, ɈɐɑɤɝɆɤɟɎɋ ɎɓɚɖɆɗɘɖəɐɘəɖə ɉɖɆɓɎɝɓɡɛ ɈɡɝɎɗɑɋɓɎɏ Ɏ ɕɖɔɉɖɆɒɒɓɔ-əɕɖɆɈɑɥɋɒəɤ ɗɋɘɢ 

ɊɔɗɘəɕɆ (5G), ɐɆɐ ɓɆɎɇɔɑɋɋ ɔɇɟɎɏ Ɏ ɓɆɎɇɔɑɋɋ ɗɑɔɌɓɡɏ ɈɎɊ ɓɔɈɡɛ əɗɑəɉ, ɔɛɈɆɘɡɈɆɤɟɎɛ ɐɆɐ 

ɆɈɘɔɒɆɘɎɍɆɜɎɤ ɔɘɊɋɑɢɓɡɛ ɊɔɒɋɓɔɈ, ɘɆɐ Ɏ ɐɖɔɗɗ-Ɋɔɒɋɓɓəɤ ɔɖɐɋɗɘɖɆɜɎɤ Ɏ ɆɈɘɔɒɆɘɎɍɆɜɎɤ 

ɗɐɈɔɍɓɡɛ ɗɑɔɋɈ, Ɇ ɘɆɐɌɋ ɖɋɆɑɎɍəɤɟɎɛ ɗɑɔɌɓəɤ ɑɔɉɎɐə ɔɇɋɗɕɋɝɋɓɎɥ ɊɔɗɘəɕɓɔɗɘɎ Ɏ ɇɋɍɔɕɆɗɓɔɗɘɎ 

ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɕɖɎɑɔɌɋɓɎɏ. 
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5.1.  ȵȶȴȫȰȸɁ ȦȨȸȴȲȦȸȮȭȦȼȮȮ Ȯ ȮȳȸȫȱȱȫȰȸȹȦȱȮȭȦȼȮȮ 

NMS/ OSS/ BSS ȼȫȱɂɄ ȰȴȸȴȶɁȻ ɅȨȱɅȫȸȷɅ ȶȫȦȱȮȭȦȼȮɅ ȳȴȨɁȻ 

ȹȷȱȹȩ 

5.1.1.  AWS Wavelength (AWS Ɉ ɕɆɖɘɓɋɖɗɘɈɋ ɗ ɔɕɋɖɆɘɔɖɆɒɎ ɗɋɘɋɏ 5G) 

ȷɋɖɈɎɗ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ AWS Wavelength ɈɐɑɤɝɆɋɘ Ɉ ɗɋɇɥ ɈɎɖɘəɆɑɎɍɔɈɆɓɓɡɋ 

ɈɡɝɎɗɑɎɘɋɑɢɓɡɋ ɖɋɗəɖɗɡ Ɉ ɐɔɖɓɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɆɛ Amazon (Availability zones) Ɏ ɆɓɆɑɔɉɎɝɓɡɋ 

ɖɋɗəɖɗɡ çɓɆ ɐɖɆɤè Ɉ MEC-ɛɔɗɘɆɛ ɔɕɋɖɆɘɔɖɔɈ ɗɋɘɋɏ 5G ï ɕɆɖɘɓɋɖɔɈ AWS. Ȩ ȷȾȦ, Ɉ ɝɆɗɘɓɔɗɘɎ, ɣɘɔ 

Verizon. ȭɆɥɈɑɋɓɔ ɝɘɔ ɗɋɖɈɎɗ ɔɖɎɋɓɘɎɖɔɈɆɓ ɓɆ ɎɓɊəɗɘɖɎɆɑɢɓɡɋ ɕɖɎɒɋɓɋɓɎɥ, ɘɆɐɎɋ ɐɆɐ Industry  

4.0 Ɏ ɇɋɗɕɎɑɔɘɓɡɏ ɘɖɆɓɗɕɔɖɘ, Ɇ ɘɆɐɌɋ ɓɆ ɗɋɖɈɎɗɡ AR/VR. 

Ȩ ɝɆɗɘɎ ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ ɗɋɖɈɎɗ ɗɔɔɘɈɋɘɗɘɈəɋɘ Ɉɗɋɒ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆɒ ɔɇɑɆɝɓɔɉɔ 

ɗɋɖɈɎɗɆ, ɈɐɑɤɝɆɥ ɗɆɒɔɔɇɗɑəɌɎɈɆɓɎɋ Ɏ ɊɎɓɆɒɎɝɋɗɐɔɋ ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɋ ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ 

ɖɋɗəɖɗɔɈ. ȺəɓɐɜɎɔɓɆɑɢɓɆɥ ɆɖɛɎɘɋɐɘəɖɆ ɗɎɗɘɋɒɡ əɕɖɆɈɑɋɓɎɥ ɕɖɋɊɗɘɆɈɑɋɓɆ ɓɆ ȶɎɗ. 45.  

ȶɎɗ. 45 . ȺəɓɐɜɎɔɓɆɑɢɓɆɥ ɆɖɛɎɘɋɐɘəɖɆ ɗɎɗɘɋɒɡ əɕɖɆɈɑɋɓɎɥ Ɋɑɥ AWS Wavelenght  

 

ȮɗɘɔɝɓɎɐ: AWS Ɏ RIFT 

ȪɆɓɓɆɥ ɆɖɛɎɘɋɐɘəɖɆ ɕɔɍɈɔɑɥɋɘ ɖɋɆɑɎɍɔɈɆɘɢ ɍɆɒɐɓəɘɡɏ ɜɎɐɑ ɆɈɘɔɓɔɒɓɔɉɔ əɕɖɆɈɑɋɓɎɥ ɗɋɖɈɎɗɔɒ 

Ɏ Ɏɗɕɔɑɢɍəɋɒɔɏ Ɋɑɥ ɋɉɔ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɎɓɚɖɆɗɘɖəɐɘəɖɔɏ (ȶɎɗ. 46).  
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ȶɎɗ. 46. ȭɆɒɐɓəɘɡɏ ɆɈɘɔɓɔɒɓɡɏ ɐɔɓɘəɖ ɗɎɗɘɋɒɡ əɕɖɆɈɑɋɓɎɥ Ɋɑɥ AWS Wavelenght  

 

ȮɗɘɔɝɓɎɐ: AWS Ɏ RIFT 

ȸɋɒ ɓɋ ɒɋɓɋɋ, ɗɑɋɊəɋɘ ɔɘɒɋɘɎɘɢ, ɝɘɔ Ɉ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ɖɋɆɑɎɍɔɈɆɓɔ ɑɎɞɢ ɚɖɆɉɒɋɓɘɆɖɓɔɋ 

əɕɖɆɈɑɋɓɎɋ ɊɔɒɋɓɆɒɎ, ɍɆɊɋɏɗɘɈɔɈɆɓɓɡɒɎ Ɉ ɕɖɋɊɔɗɘɆɈɑɋɓɎɎ ɗɋɖɈɎɗɆ. ȸɆɐ, ɔɘɗəɘɗɘɈəɋɘ 

ɊɎɓɆɒɎɝɋɗɐɔɋ əɕɖɆɈɑɋɓɎɋ Ɏ ɔɖɐɋɗɘɖɆɜɎɥ ɗɋɘɋɈɡɛ ɖɋɗəɖɗɔɈ, ɔɇɋɗɕɋɝɎɈɆɤɟɎɛ ɗɈɥɍɓɔɗɘɢ MEC ɗ 

ɐɔɖɓɋɈɡɒɎ ɊɆɘɆ-ɜɋɓɘɖɆɒɎ, ɝɘɔ ɖɋɍɐɔ ɔɉɖɆɓɎɝɎɈɆɋɘ ɗɚɋɖə ɕɖɎɒɋɓɋɓɎɥ ɗɋɖɈɎɗɆ. ȸɖɆɚɎɐ ɒɋɌɊə 

MEC-ɛɔɗɘɔɒ Ɏ ɐɔɖɓɋɈɡɒ ɊɆɘɆ-ɜɋɓɘɖɔɒ (Ɉ/Ɏɍ MEC ï ɝɋɖɋɍ ɑɔɐɆɑɢɓəɤ UPF, local breakout), ɎɊɋɘ ɕɔ 

ɕəɇɑɎɝɓɡɒ IP-ɗɋɘɥɒ ɓɆ ɕɖɎɓɜɎɕɆɛ best-effort , ɘɔ ɋɗɘɢ ɓɋ Ɏɒɋɋɘ SLA (ȶɎɗ. 47). ȵɖɎ ɣɘɔɒ 

ɐɔɒɒəɓɎɐɆɜɎɎ ɒɋɌɊə MEC-ɛɔɗɘɆɒɎ ɍɆɕɖɋɟɋɓɡ. ȨɗɑɋɊɗɘɈɎɋ ɣɘɔɉɔ ɓɋɊɔɗɘəɕɓɆ ɊɎɓɆɒɎɝɋɗɐɆɥ 

ɇɆɑɆɓɗɎɖɔɈɐɆ ɓɆɉɖəɍɐɎ ɒɋɌɊə MEC-ɛɔɗɘɔɒ Ɏ ɐɔɖɓɋɈɡɒɎ ɊɆɘɆ-ɜɋɓɘɖɆɒɎ Ɏ ɒɋɌɊə MEC-ɛɔɗɘɆɒɎ, 

ɔɓɆ ɊɔɗɘəɕɓɆ ɘɔɑɢɐɔ ɒɋɌɊə ɐɔɖɓɋɈɡɒɎ ɊɆɘɆ-ɜɋɓɘɖɆɒɎ, ɐɔɘɔɖɡɋ Ɉ ɔɘɑɎɝɎɋ ɔɘ MEC ɗɈɥɍɆɓɡ ɒɋɌɊə 

ɗɔɇɔɏ ɈɡɊɋɑɋɓɓɡɒɎ ɐɆɓɆɑɆɒɎ ɗ ɉɆɖɆɓɘɎɖɔɈɆɓɓɔɏ ɍɆɊɋɖɌɐɔɏ Ɏ ɕɔɑɔɗɔɏ ɕɖɔɕəɗɐɆɓɎɥ. ȸɔ ɋɗɘɢ SLA 

ɕɔ ɊɔɗɘəɕɓɔɗɘɎ statefull-ɣɐɍɋɒɕɑɥɖɔɈ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɕɖɎɑɔɌɋɓɎɏ ɈɔɍɒɔɌɋɓ ɘɔɑɢɐɔ Ɉ ɗɋɘɎ 

ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɐɔɖɓɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ Ɏ ɓɋɈɔɍɒɔɌɋɓ Ɉ ɐɖɆɋɈɡɛ. ȵɔɣɘɔɒə Ɉ MEC-ɛɔɗɘɆɛ 

ɓɋɈɔɍɒɔɌɓɔ ɖɆɍɒɋɟɋɓɎɋ statefull-ɣɐɍɋɒɕɑɥɖɔɈ ɕɖɎɑɔɌɋɓɎɏ, Ɉ ɝɆɗɘɓɔɗɘɎ ɗɋɖɈɋɖɔɈ ɇɆɍ ɊɆɓɓɡɛ, ɔ 

ɝɋɒ Ɉ ɥɈɓɔɒ ɈɎɊɋ əɐɆɍɆɓɔ Ɉ ɊɔɐəɒɋɓɘɆɜɎɎ.  

ȩɑɔɇɆɑɢɓɆɥ ɎɓɚɖɆɗɘɖəɐɘəɖɆ AWS ɕɔɗɘɖɔɋɓɆ Ɉɔɐɖəɉ ɖɋɉɎɔɓɔɈ Ɏ ɍɔɓ ɊɔɗɘəɕɓɔɗɘɎ AWS. ȶɋɉɎɔɓɡ 

AWS ɕɖɋɊɔɗɘɆɈɑɥɤɘ ɓɋɗɐɔɑɢɐɔ ɚɎɍɎɝɋɗɐɎ ɖɆɍɊɋɑɋɓɓɡɛ Ɏ ɎɍɔɑɎɖɔɈɆɓɓɡɛ ɍɔɓ ɊɔɗɘəɕɓɔɗɘɎ, 

ɐɔɘɔɖɡɋ ɗɈɥɍɆɓɡ ɒɋɌɊə ɗɔɇɔɏ ɗɋɘɥɒɎ ɗ ɓɎɍɐɔɏ ɍɆɊɋɖɌɐɔɏ, Ɉɡɗɔɐɔɏ ɕɖɔɕəɗɐɓɔɏ ɗɕɔɗɔɇɓɔɗɘɢɤ Ɏ 

Ɉɡɗɔɐɔɏ ɗɘɋɕɋɓɢɤ ɎɍɇɡɘɔɝɓɔɗɘɎ. ȷ ɕɔɒɔɟɢɤ ɍɔɓ ɊɔɗɘəɕɓɔɗɘɎ ɕɖɋɊɔɗɘɆɈɑɥɋɘɗɥ ɈɔɍɒɔɌɓɔɗɘɢ 

ɖɆɍɖɆɇɆɘɡɈɆɘɢ Ɏ ɎɗɕɔɑɢɍɔɈɆɘɢ ɕɖɎɑɔɌɋɓɎɥ Ɏ ɇɆɍɡ ɊɆɓɓɡɛ, ɐɔɘɔɖɡɋ ɆɈɘɔɒɆɘɎɝɋɗɐɎ 

ɕɋɖɋɐɑɤɝɆɤɘɗɥ ɒɋɌɊə ɍɔɓɆɒɎ ɇɋɍ ɕɖɋɖɡɈɆɓɎɥ ɖɆɇɔɘɡ. 

ȪɖəɉɎɒ ɔɉɖɆɓɎɝɋɓɎɋɒ ɥɈɑɥɋɘɗɥ ɔɘɗəɘɗɘɈɎɋ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɏ ɔɖɐɋɗɘɖɆɜɎɎ ɒɋɌɊə 

ɈɡɝɎɗɑɎɘɋɑɢɓɡɒɎ Ɋɔɒɋɓɔɒ Ɏ ɗɋɘɢɤ ɊɔɗɘəɕɆ, ɓɋɗɒɔɘɖɥ ɓɆ ɘɔ ɝɘɔ ɕɔɗɑɋɊɓɥɥ (5G RAN) ï 

ɕɖɔɉɖɆɒɒɓɔ əɕɖɆɈɑɥɋɒɆ (ȶɎɗ. 47). Ƀɘɔ ɓɋ ɕɔɍɈɔɑɥɋɘ ɊɎɓɆɒɎɝɋɗɐɎ ɖɆɗɕɖɋɊɋɑɥɘɢ ɇɤɊɌɋɘ ɓɆ 
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ɍɆɊɋɖɌɐə ɒɋɌɊə ɊɔɒɋɓɆɒɎ ɒɋɓɥɥ ɕɖɔɚɎɑɢ ɔɇɗɑəɌɎɈɆɓɎɥ Ɉ RAN, Ɏ, ɗɔɔɘɈɋɘɗɘɈɋɓɓɔ, ɕɋɖɋɒɋɟɆɘɢ 

ɎɓɗɘɆɓɗ ɕɖɎɑɔɌɋɓɎɥ ɒɋɌɊə ɐɖɆɋɈɡɒ Ɏ ɐɔɖɓɋɈɡɒɎ ɊɆɘɆ-ɜɋɓɘɖɆɒɎ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ Ɏɛ ɍɆɉɖəɍɐɎ Ɏ 

ɕɔɘɖɋɇɓɔɗɘɎ ɕɖɎɑɔɌɋɓɎɥ Ɉ ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɒɔɟɓɔɗɘɎ.  

ȶɎɗ. 47 . ȵɖɔɉɖɆɒɒɓɔɋ əɕɖɆɈɑɋɓɎɋ ɗɋɘɋɈɔɏ Ɏ ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɔɏ 

AWS Wav elength, ɘɋɐəɟɎɏ ɔɇɑɎɐ ɗɋɖɈɎɗɆ - ɖɋɐɔɓɗɘɖəɐɜɎɥ ɓɆ ɔɗɓɔɈɋ ɕəɇɑɎɝɓɡɛ 

ɊɆɓɓɡɛ 

 

ȮɗɘɔɝɓɎɐ: Jôson&Partners Consulting ɓɆ ɔɗɓɔɈɋ ɊɔɐəɒɋɓɘɆɜɎɎ AWS Ɏ RIFT 

ȪɆɓɓɡɋ ɔɗɔɇɋɓɓɔɗɘɎ ɘɋɐəɟɋɏ ɖɋɆɑɎɍɆɜɎɎ ɗɋɖɈɎɗɆ AWS Wavelength ɖɋɍɐɔ ɔɉɖɆɓɎɝɎɈɆɤɘ ɗɚɋɖə 

ɕɖɎɒɋɓɋɓɎɥ ɘɆɐɔɉɔ ɖɆɗɕɖɋɊɋɑɋɓɓɔɉɔ ɔɇɑɆɐɆ. Ȩ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ɔɓɆ ɔɛɈɆɘɡɈɆɋɘ ɕɖɎɑɔɌɋɓɎɥ, 

ɘɖɋɇəɤɟɎɋ, ɗ ɔɊɓɔɏ ɗɘɔɖɔɓɡ, əɑɢɘɖɆɓɎɍɐɔɏ ɍɆɊɋɖɌɐɎ ɒɋɌɊə ɐɑɎɋɓɘɗɐɔɏ ɝɆɗɘɢɤ Ɏ ɗɋɖɈɋɖɔɒ 

ɕɖɎɑɔɌɋɓɎɥ, Ɇ ɗ Ɋɖəɉɔɏ ï ɊɔɕəɗɐɆɤɟɎɋ ɎɗɕɔɑɢɍɔɈɆɓɎɋ stateless ɗɋɖɈɋɖɔɈ ɕɖɎɑɔɌɋɓɎɏ ɇɋɍ 

ɉɆɖɆɓɘɎɖɔɈɆɓɓɔɏ ɗɋɘɋɈɔɏ ɗɈɥɍɓɔɗɘɎ ɗ ɗɋɖɈɋɖɔɒ ɇɆɍɡ ɊɆɓɓɡɛ. ȴɘɒɋɘɎɒ, ɝɘɔ ɔɗɓɔɈɓɆɥ ɒɆɗɗɆ 

ɕɖɎɑɔɌɋɓɎɏ, ɈɐɑɤɝɆɥ ɎɓɊəɗɘɖɎɆɑɢɓɡɋ ɕɖɎɑɔɌɋɓɎɥ, Ɉ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ɘɖɋɇəɤɘ ɖɔɈɓɔ 

ɔɇɖɆɘɓɔɉɔ ï ɓɋ ɕɖɋɊɠɥɈɑɥɥ ɌɋɗɘɐɎɛ ɘɖɋɇɔɈɆɓɎɏ ɕɔ ɍɆɊɋɖɌɐɋ, ɔɓɎ ɘɖɋɇəɤɘ Ɉɡɗɔɐɔɉɔ əɖɔɈɓɥ 

ɇɋɍɔɕɆɗɓɔɗɘɎ Ɏ ɊɔɗɘəɕɓɔɗɘɎ ɗɋɘɋɈɔɏ Ɏ ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ, ɝɘɔ ɊɔɗɘɎɉɆɋɘɗɥ ɘɔɑɢɐɔ 

ɗɐɈɔɍɓɔɏ ɎɍɔɑɥɜɎɋɏ ɘɖɆɚɎɐɆ, ɕɖɎɒɋɓɋɓɎɋɒ ɗɕɋɜɎɚɎɝɋɗɐɔɉɔ ɚəɓɐɜɎɔɓɆɑɆ Ɏ ɓɆɗɘɖɔɋɐ ɗɖɋɊɗɘɈ 

ɇɋɍɔɕɆɗɓɔɗɘɎ Ɋɑɥ ɐɆɌɊɔɉɔ Ɏɍ ɗɑɔɋɈ Ɉ ɔɘɊɋɑɢɓɔɗɘɎ Ɏ ɊɎɓɆɒɎɝɋɗɐɎɒ ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɋɒ ɗɑɔɋɈ ɇɋɍ 

ɔɉɖɆɓɎɝɋɓɎɏ ɓɆ ɈɎɊɡ ɊɆɘɆ-ɜɋɓɘɖɔɈ Ɏ ɈɎɊɡ ɗɋɘɋɏ. 

ȴɝɋɈɎɊɓɔ, ɝɘɔ ɘɋɐəɟɆɥ ɖɋɆɑɎɍɆɜɎɥ ɗɋɖɈɎɗɆ AWS Wavelenght ɊɆɑɋɐɆ ɔɘ ɕɔɑɓɔɚəɓɐɜɎɔɓɆɑɢɓɔɏ, Ɏ 

ɒɔɌɓɔ ɔɌɎɊɆɘɢ, ɝɘɔ əɌɋ Ɉ ɇɑɎɌɆɏɞɋɒ ɇəɊəɟɋɒ ɗɋɖɈɎɗ ɇəɊɋɘ ɒɔɊɋɖɓɎɍɎɖɔɈɆɓ (ȶɎɗ. 48). 

Ȩɋɖɔɥɘɓɔ, ɣɘɔ ɕɔɘɖɋɇəɋɘ ɈɈɋɊɋɓɎɥ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɏ ɔɖɐɋɗɘɖɆɜɎɎ Ɏ ɎɗɕɔɑɢɍɔɈɆɓɎɥ Ɋɑɥ ɕɋɖɋɊɆɝɎ 

ɘɖɆɚɎɐɆ ɒɋɌɊə MEC-ɛɔɗɘɆɒɎ Ɏ ɐɔɖɓɋɈɡɒɎ ɊɆɘɆ-ɜɋɓɘɖɆɒɎ əɗɑəɉ BoD, ɔɇɋɗɕɋɝɎɈɆɤɟɎɛ ɗɐɈɔɍɓəɤ 

ɎɍɔɑɥɜɎɤ ɘɖɆɚɎɐɆ Ɏ ɉɆɖɆɓɘɎɖɔɈɆɓɓɡɋ ɕɆɖɆɒɋɘɖɡ ɕɔ ɕɖɔɕəɗɐɓɔɏ ɗɕɔɗɔɇɓɔɗɘɎ, Ɇ Ɉ ɕɋɖɗɕɋɐɘɎɈɋ 

Ɏ ɕɔ ɍɆɊɋɖɌɐɋ. Ȩ ɝɆɗɘɓɔɗɘɎ, ɘɆɐɔɏ ɗɋɖɈɎɗ ï Bandwidth on Demand, əɌɋ ɋɗɘɢ ə Verizon. Ȩ ɣɘɔɒ 

ɗɑəɝɆɋ NMS/OSS/BSS-ɕɖɔɜɋɗɗɡ Ɏɗɕɔɑɢɍəɋɒɡɋ Ɋɑɥ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɊɆɓɓɔɉɔ ɗɋɖɈɎɗɆ ɒɔɌɓɔ ɇəɊɋɘ 

ɐɑɆɗɗɎɚɎɜɎɖɔɈɆɘɢ ɐɆɐ ɕɖɔɜɋɗɗɡ əɖɔɈɓɥ L4/L5, Ɇ ɓɋ əɖɔɈɓɥ L2/L3 ɐɆɐ ɗɋɏɝɆɗ, ɕɔɗɐɔɑɢɐə ɐɖɔɗɗ-

ɊɔɒɋɓɓɆɥ ɔɖɐɋɗɘɖɆɜɎɥ ɘɖɋɇəɋɘ ɆɈɘɔɒɆɘɎɝɋɗɐɔɏ ɖɋɆɑɎɍɆɜɎɎ ɚəɓɐɜɎɔɓɆɑɆ ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɥ Ɏ 

əɕɖɆɈɑɋɓɎɥ ɗɕɖɔɗɔɒ (Demand Mapping ɓɆ ȶɎɗ. 2), ɛɆɖɆɐɘɋɖɎɍəɤɟɋɉɔ ɒɆɐɗɎɒɆɑɢɓɡɏ (L5) əɖɔɈɋɓɢ 

ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ. 
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ȶɎɗ. 48 . ȵɖɔɉɖɆɒɒɓɔɋ əɕɖɆɈɑɋɓɎɋ ɗɋɘɋɈɔɏ Ɏ ɈɡɝɎɗɑɎɘɋɑɢɓɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɔɏ 

AWS Wav elength, ɘɋɐəɟɎɏ ɔɇɑɎɐ ɗɋɖɈɎɗɆ - ɖɋɐɔɓɗɘɖəɐɜɎɥ ɓɆ ɔɗɓɔɈɋ ɕəɇɑɎɝɓɡɛ 

ɊɆɓɓɡɛ 

 

ȮɗɘɔɝɓɎɐ: Jôson&Partners Consulting ɓɆ ɔɗɓɔɈɋ ɊɔɐəɒɋɓɘɆɜɎɎ AWS Ɏ RIFT 

ȶɎɗ. 49 . ȨɔɍɒɔɌɓɔɗɘɢ ɐɔɒɇɎɓɎɖɔɈɆɓɎɥ ɈɎɖɘəɆɑɎɍɔɈɆɓɓɡɛ ɗɑəɌɋɇɓɡɛ ɚəɓɐɜɎɏ 

Ɋɑɥ ɖɆɍɑɎɝɓɡɛ ɎɓɗɘɆɓɗɔɈ ɗɋɘɋɈɡɛ ɗɑɔɋɈ 

 

ȮɗɘɔɝɓɎɐ: AWS Ɏ RIFT 

ȴɘɒɋɘɎɒ ɘɆɐɌɋ, ɝɘɔ ɖɆɍɒɋɟɋɓɎɋ ɗəɟɋɗɘɈɋɓɓɔɏ ɝɆɗɘɎ NMS/OSS/BSS-ɗɋɖɈɎɗɔɈ Ɋɑɥ ɣɘɔɏ əɗɑəɉɎ 

Ɉɡɕɔɑɓɋɓɔ Ɉ ɖɆɗɕɖɋɊɋɑɋɓɓɔɒ ɔɇɑɆɐɋ AWS, ɝɘɔ ɕɔɍɈɔɑɥɋɘ çɕɖɎɈɥɍɡɈɆɘɢè ɈɡɊɋɑɋɓɓɡɋ 

ɣɐɍɋɒɕɑɥɖɡ NMS/OSS/BSS ɐ ɔɘɊɋɑɢɓɡɒ ɗɑɔɥɒ Ɏ/ɎɑɎ ɐɔɒɇɎɓɎɖɔɈɆɘɢ Ɏɛ ɔɘɊɋɑɢɓɡɋ ɚɖɆɉɒɋɓɘɡ, 

ɐɆɐ ɕɔɐɆɍɆɓɔ ɓɆ ȶɎɗ. 49, Ɇ ɘɆɐɌɋ ɊɎɓɆɒɎɝɋɗɐɎ ɕɋɖɋɒɋɟɆɘɢ ɓɋ ɘɔɑɢɐɔ ɕɖɎɐɑɆɊɓɡɋ, ɓɔ Ɏ 

ɗɑəɌɋɇɓɡɋ ɣɐɍɋɒɕɑɥɖɡ ɒɋɌɊə ɖɆɍɑɎɝɓɡɒɎ ɊɆɘɆ-ɜɋɓɘɖɆɒɎ Ɋɑɥ ɇɆɑɆɓɗɎɖɔɈɐɎ ɓɆɉɖəɍɐɎ ɓɆ ɓɎɛ. 
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5.1.2.  Global  Mobile  Edge  Cloud  (Google  Ɉ ɕɆɖɘɓɋɖɗɘɈɋ ɗ ɔɕɋɖɆɘɔɖɆɒɎ 

ɗɋɘɋɏ 5G) 

Ȫɑɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ əɕɖɆɈɑɋɓɎɥ ɗɋɖɈɎɗɔɒ ɖɆɗɕɖɋɊɋɑɋɓɓɔɉɔ ɝɆɗɘɓɔɉɔ ɔɇɑɆɐɆ Global Mobile Edge 

Cloud, ɕɖɋɊɔɗɘɆɈɑɥɋɒɔɉɔ Ɉ ɕɆɖɘɓɋɖɗɘɈɋ ɗ ɔɕɋɖɆɘɔɖɆɒɎ, Ɏɗɕɔɑɢɍəɋɘɗɥ ɕɑɆɘɚɔɖɒɆ Anthos (ȶɎɗ. 50).  

ȶɎɗ. 50 . ȺəɓɐɜɎɔɓɆɑɢɓɆɥ ɗɛɋɒɆ ɕɑɆɘɚɔɖɒɡ Google  Anthos  Ɏɗɕɔɑɢɍəɋɒɔɏ Ɋɑɥ 

ɆɈɘɔɒɆɘɎɍɆɜɎɎ NMS/ OSS/ BSS-ɕɖɔɜɋɗɗɔɈ ɗɋɖɈɎɗɔɈ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ 

 

ȮɗɘɔɝɓɎɐ: Google 
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ȳɆɖɥɊə ɗ ɆɈɘɔɒɆɘɎɍɆɜɎɋɏ ɕɖɔɜɋɗɗɔɈ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɗɋɖɈɎɗɔɈ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ, 

ɚəɓɐɜɎɔɓɆɑ ɕɑɆɘɚɔɖɒɡ Anthos ɔɛɈɆɘɡɈɆɋɘ Ɏ ɆɈɘɔɒɆɘɎɍɆɜɎɤ ɕɖɔɜɋɗɗɔɈ ɖɆɍɖɆɇɔɘɐɎ ɕɖɎɑɔɌɋɓɎɏ 

Ɋɑɥ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɔɇɑɆɝɓɡɛ ɗɖɋɊ ɗ əɕɔɖɔɒ ɓɆ ɎɓɊəɗɘɖɎɆɑɢɓɡɋ ɕɖɎɑɔɌɋɓɎɥ, ɘɆɐɎɋ ɐɆɐ Industry  

4.0 Ɏ ɇɋɗɕɎɑɔɘɓɡɏ ɘɖɆɓɗɕɔɖɘ, Ɇ ɘɆɐɌɋ ɓɆ ɗɋɖɈɎɗɡ AR/VR. 

ȴɗɓɔɈɓɆɥ ɈɡɝɎɗɑɎɘɋɑɢɓɆɥ ɗɖɋɊɆ Ɋɑɥ Anthos Ɏɗɕɔɑɢɍəɋɘ ɐɑɆɗɘɋɖɡ Anthos, ɐɔɘɔɖɡɋ ɖɆɗɞɎɖɥɤɘ 

Google Kubernetes Engine (GKE) Ɋɑɥ ɎɗɕɔɑɢɍɔɈɆɓɎɥ Ɉ Google Cloud, ɑɔɐɆɑɢɓɔ ɎɑɎ Ɉ ɒəɑɢɘɎɔɇɑɆɐɋ 

Ɋɑɥ əɕɖɆɈɑɋɓɎɥ Kubernetes. ȺəɓɐɜɎɔɓɆɑ Anthos ɕɖɋɊɔɗɘɆɈɑɥɋɘ ɈɔɍɒɔɌɓɔɗɘɎ əɕɖɆɈɑɋɓɎɥ Ɋɑɥ 

ɗɔɍɊɆɓɎɥ, ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɥ Ɏ ɔɇɓɔɈɑɋɓɎɥ ɐɑɆɗɘɋɖɔɈ Kubernetes. ȹɗɘɆɓɔɈɎɈ Ɏ ɍɆɕəɗɘɎɈ 

Kubernetes, ɕɔɑɢɍɔɈɆɘɋɑɢ ɕɔɑəɝɆɋɘ Ɋɔɗɘəɕ ɐ ɔɇɟɋɒə əɖɔɈɓɤ ɔɖɐɋɗɘɖɆɜɎɎ, ɐɔɘɔɖɡɏ əɕɖɆɈɑɥɋɘ 

ɖɆɍɈɋɖɘɡɈɆɓɎɋɒ, ɓɆɗɘɖɔɏɐɔɏ, ɔɇɓɔɈɑɋɓɎɋɒ Ɏ ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɋɒ ɕɖɎɑɔɌɋɓɎɏ. 

Kubernetes ɗɔɗɘɔɎɘ Ɏɍ ɊɈəɛ ɔɗɓɔɈɓɡɛ ɝɆɗɘɋɏ: ɕɑɔɗɐɔɗɘɎ əɕɖɆɈɑɋɓɎɥ Ɏ əɍɑɔɈɡɛ ɐɔɒɕɔɓɋɓɘɔɈ. 

ȳɎɌɋ ɔɕɎɗɆɓɔ, ɐɆɐ Ɉ ɗɖɋɊɆɛ ɖɆɍɒɋɟɆɤɘɗɥ ɕɑɔɗɐɔɗɘɢ əɕɖɆɈɑɋɓɎɥ Ɏ əɍɑɔɈɡɋ ɐɔɒɕɔɓɋɓɘɡ Ɋɑɥ GKE: 

¶ Anthos Ɉ Google Cloud. Ȩ Google Cloud ɖɆɍɒɋɟɆɋɘɗɥ ɕɑɔɗɐɔɗɘɢ əɕɖɆɈɑɋɓɎɥ, Ɇ ɗɋɖɈɋɖ 

Kubernetes API - ɋɊɎɓɗɘɈɋɓɓɡɏ ɐɔɒɕɔɓɋɓɘ ɕɑɔɗɐɔɗɘɎ əɕɖɆɈɑɋɓɎɥ, Ɋɔɗɘəɕɓɡɏ Ɋɑɥ ɐɑɎɋɓɘɔɈ 

(ɖɆɍɒɋɟɆɋɘɗɥ ɓɆ ɗɘɔɖɔɓɋ ɍɆɐɆɍɝɎɐɆ). GKE əɕɖɆɈɑɥɋɘ ɐɔɒɕɔɓɋɓɘɆɒɎ əɍɑɔɈ Ɉ ɕɖɔɋɐɘɋ 

ɍɆɐɆɍɝɎɐɆ, Ɏɗɕɔɑɢɍəɥ ɣɐɍɋɒɕɑɥɖɡ Ɉ Compute Engine. 

¶ Anthos on-prem. Ȩ ɐɑɆɗɘɋɖɆɛ Anthos ɓɆ ɕɑɆɘɚɔɖɒɋ VMware Ɉɗɋ ɐɔɒɕɔɓɋɓɘɡ ɖɆɍɒɋɟɆɤɘɗɥ 

Ɉ ɑɔɐɆɑɢɓɔɏ ɗɖɋɊɋ ɈɎɖɘəɆɑɎɍɆɜɎɎ ɍɆɐɆɍɝɎɐɆ. 

¶ Anthos ɓɆ AWS. Ȩ ɐɑɆɗɘɋɖɆɛ Anthos ɓɆ AWS Ɉɗɋ ɐɔɒɕɔɓɋɓɘɡ ɖɆɍɒɋɟɆɤɘɗɥ Ɉ ɗɖɋɊɋ AWS 

ɍɆɐɆɍɝɎɐɆ. 

ȵɔɑɢɍɔɈɆɘɋɑɎ ɒɔɉəɘ ɕɔɊɐɑɤɝɆɘɢ ɑɔɐɆɑɢɓɡɋ Ɏ ɒəɑɢɘɎɔɇɑɆɝɓɡɋ ɐɑɆɗɘɋɖɡ ɖɆɍɑɎɝɓɡɒɎ ɗɕɔɗɔɇɆɒɎ. 

ȷɆɒɡɏ ɕɖɔɗɘɔɏ ɗɕɔɗɔɇ - ɖɋɆɑɎɍɔɈɆɘɢ VPN ɘɎɕɆ çɗɋɘɢ-ɗɋɘɢè ɒɋɌɊə ɗɖɋɊɆɒɎ ɗ ɕɔɒɔɟɢɤ Cloud VPN. 

ȫɗɑɎ ɕɔɑɢɍɔɈɆɘɋɑɢ ɕɖɋɊɠɥɈɑɥɋɘ ɇɔɑɋɋ ɗɘɖɔɉɎɋ ɘɖɋɇɔɈɆɓɎɥ ɐ ɍɆɊɋɖɌɐɋ Ɏ ɕɖɔɕəɗɐɓɔɏ ɗɕɔɗɔɇɓɔɗɘɎ, 

ɋɗɘɢ ɈɔɍɒɔɌɓɔɗɘɢ ɈɡɇɖɆɘɢ ɒɋɌɊə ɗɔɇɗɘɈɋɓɓɡɒ ɈɡɊɋɑɋɓɓɡɒ ɗɋɘɋɈɡɒ ɐɆɓɆɑɔɒ ɎɑɎ ɕɆɖɘɓɋɖɗɐɎɒ 

ɈɡɊɋɑɋɓɓɡɒ ɗɋɘɋɈɡɒ ɐɆɓɆɑɔɒ. 

Ȩ Kubernetes ɗɋɖɈɎɗɡ ɗɔɗɘɔɥɘ Ɏɍ ɒɓɔɌɋɗɘɈɆ Pod-ɔɈ, ɖɔɑɢ ɐɔɘɔɖɡɛ Ɉɡɕɔɑɓɥɤɘ ɐɔɓɘɋɏɓɋɖɡ. Ȩ 

ɆɖɛɎɘɋɐɘəɖɋ ɒɎɐɖɔɗɋɖɈɎɗɔɈ ɔɊɓɔ ɕɖɎɑɔɌɋɓɎɋ ɒɔɌɋɘ ɗɔɗɘɔɥɘɢ Ɏɍ ɒɓɔɌɋɗɘɈɆ ɗɋɖɈɎɗɔɈ, Ɏ ɐɆɌɊɡɏ 

ɗɋɖɈɎɗ ɒɔɌɋɘ Ɏɒɋɘɢ ɓɋɗɐɔɑɢɐɔ ɈɋɖɗɎɏ, ɖɆɍɈɋɖɓəɘɡɛ ɔɊɓɔɈɖɋɒɋɓɓɔ. Ȩ ɒɔɓɔɑɎɘɓɔɒ ɕɖɎɑɔɌɋɓɎɎ 

ɕɖɆɐɘɎɝɋɗɐɎ ɔɘɗəɘɗɘɈəɤɘ ɕɖɔɇɑɋɒɡ ɔɇɋɗɕɋɝɋɓɎɥ ɗɈɥɍɓɔɗɘɎ ɋɉɔ ɈɓəɘɖɋɓɓɎɛ ɣɑɋɒɋɓɘɔɈ, ɕɔɗɐɔɑɢɐə 

ɗɈɥɍɢ ɒɋɌɊə ɓɎɒɎ ɕɖɔɎɗɛɔɊɎɘ ɝɋɖɋɍ ɈɡɍɔɈɡ ɚəɓɐɜɎɏ, ɐɔɘɔɖɡɋ ɎɍɔɑɎɖɔɈɆɓɡ ɈɓəɘɖɎ ɒɔɓɔɑɎɘɆ. Ȩ 

ɖɆɗɕɖɋɊɋɑɋɓɓɔɏ ɒɎɐɖɔɗɋɖɈɎɗɓɔɏ ɆɖɛɎɘɋɐɘəɖɋ ɔɇɒɋɓ ɊɆɓɓɡɒɎ ɒɋɌɊə ɗɋɖɈɎɗɆɒɎ ɔɗəɟɋɗɘɈɑɥɋɘɗɥ 

ɕɔ ɗɋɘɎ. Ȫɑɥ ɖɋɞɋɓɎɥ ɕɖɔɇɑɋɒɡ ɔɇɋɗɕɋɝɋɓɎɥ əɕɖɆɈɑɥɋɒɔɗɘɎ ɗɋɘɎ ɕɖɋɊɑɆɉɆɋɘɗɥ ɎɗɕɔɑɢɍɔɈɆɘɢ 

Anthos Service Mesh ɓɆ GKE ɎɑɎ ɕɔɊɐɑɤɝɋɓɓɡɛ ɐɑɆɗɘɋɖɆɛ Ɉ ɈɡɇɖɆɓɓɔɏ ɐɑɎɋɓɘɔɒ ɗɖɋɊɋ. Anthos 

Service Mesh ɔɗɓɔɈɆɓ ɓɆ Istio, ɐɔɘɔɖɡɏ ɕɖɋɊɗɘɆɈɑɥɋɘ ɗɔɇɔɏ ɖɋɆɑɎɍɆɜɎɤ Service Mesh ɗ ɔɘɐɖɡɘɡɒ 

ɎɗɛɔɊɓɡɒ ɐɔɊɔɒ. Anthos Service Mesh Ɏɗɕɔɑɢɍəɋɘ ɊɔɕɔɑɓɎɘɋɑɢɓɡɋ ɕɖɔɐɗɎ-ɗɋɖɈɋɖɡ Ɋɑɥ 

ɕɔɈɡɞɋɓɎɥ ɗɋɘɋɈɔɏ ɇɋɍɔɕɆɗɓɔɗɘɎ, ɓɆɊɋɌɓɔɗɘɎ Ɏ ɈɎɊɎɒɔɗɘɎ. ȷ ɕɔɒɔɟɢɤ Anthos Service Mesh ɣɘɎ 

ɚəɓɐɜɎɎ ɆɇɗɘɖɆɉɎɖəɤɘɗɥ ɔɘ ɔɗɓɔɈɓɔɉɔ ɐɔɓɘɋɏɓɋɖɆ ɕɖɎɑɔɌɋɓɎɥ Ɏ ɖɋɆɑɎɍəɤɘɗɥ Ɉ ɔɇɟɋɒ 

Ɉɓɋɕɖɔɜɋɗɗɓɔɒ ɕɖɔɐɗɎ, ɕɔɗɘɆɈɑɥɋɒɔɒ Ɉ ɈɎɊɋ ɔɘɊɋɑɢɓɔɉɔ ɐɔɓɘɋɏɓɋɖɆ Ɉ ɘɔɒ Ɍɋ Pod. 

ɃɐɔɗɎɗɘɋɒɆ Kubernetes ɕɔɗɘɔɥɓɓɔ ɖɆɗɞɎɖɥɋɘɗɥ Ɏ ɚɔɖɒɎɖəɋɘ ɒɓɔɌɋɗɘɈɔ ɚəɓɐɜɎɏ, ɐɔɘɔɖɡɋ ɒɔɌɓɔ 

ɈɐɑɤɝɎɘɢ ɕɔɈɋɖɛ ɗəɟɋɗɘɈəɤɟɎɛ ɐɑɆɗɘɋɖɔɈ. Ȫɑɥ ɕɖɔɗɘɔɏ əɗɘɆɓɔɈɐɎ Ɏ əɕɖɆɈɑɋɓɎɥ ɗɘɔɖɔɓɓɎɒɎ 

ɕɖɎɑɔɌɋɓɎɥɒɎ ɐɑɎɋɓɘ ɒɔɌɋɘɋ ɎɗɕɔɑɢɍɔɈɆɘɢ Google Cloud Marketplace, ɐɔɘɔɖɡɏ ɒɔɌɓɔ ɖɆɍɈɋɖɓəɘɢ 

Ɉ ɐɑɆɗɘɋɖɆɛ Anthos ɓɋɍɆɈɎɗɎɒɔ ɔɘ ɘɔɉɔ, ɉɊɋ ɔɓɎ ɖɆɇɔɘɆɤɘ. 
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ȶɋɞɋɓɎɥ Cloud Marketplace Ɏɒɋɤɘ ɕɖɥɒəɤ ɎɓɘɋɉɖɆɜɎɤ ɗ ɗəɟɋɗɘɈəɤɟɎɒ ɇɎɑɑɎɓɉɔɒ Google Cloud 

Ɏ ɕɔɊɊɋɖɌɎɈɆɤɘɗɥ ɓɆɕɖɥɒəɤ ɕɔɗɘɆɈɟɎɐɔɒ ɕɖɔɉɖɆɒɒɓɔɉɔ ɔɇɋɗɕɋɝɋɓɎɥ. 

Ȩ ɐɆɘɆɑɔɉɋ ɖɋɞɋɓɎɏ Cloud Marketplace ɒɔɌɓɔ ɓɆɏɘɎ: 

¶ ɖɋɞɋɓɎɥ Ɋɑɥ ɗɎɗɘɋɒ ɛɖɆɓɋɓɎɥ, 

¶ ɇɆɍɡ ɊɆɓɓɡɛ, 

¶ Ɏɓɗɘɖəɒɋɓɘɡ ɓɋɕɖɋɖɡɈɓɔɏ ɎɓɘɋɉɖɆɜɎɎ Ɏ ɖɆɍɈɋɖɘɡɈɆɓɎɥ ȵȴ, 

¶ ɖɋɞɋɓɎɥ Ɋɑɥ ɒɔɓɎɘɔɖɎɓɉɆ, 

¶ Ɏɓɗɘɖəɒɋɓɘɡ Ɋɑɥ ɔɇɋɗɕɋɝɋɓɎɥ ɎɓɚɔɖɒɆɜɎɔɓɓɔɏ ɇɋɍɔɕɆɗɓɔɗɘɎ. 

Ȩ ɒɆɖɘɋ 2020 ɉɔɊɆ ɐɔɖɕɔɖɆɜɎɥ Google ɔɇɠɥɈɎɑɆ ɔ ɗɈɔɋɏ Ɉɗɋɔɇɠɋɒɑɤɟɋɏ ɗɘɖɆɘɋɉɎɎ Global Mobile 

Edge Cloud (GMEC), ɓɆɕɖɆɈɑɋɓɓɔɏ ɓɆ ɗɔɍɊɆɓɎɋ çɕɔɖɘɚɋɑɥ Ɏ ɖɡɓɐɆ ɖɋɞɋɓɎɏ 5G, ɗɔɍɊɆɓɓɡɛ 

ɗɔɈɒɋɗɘɓɔ ɗ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɒɎ ɐɔɒɕɆɓɎɥɒɎè. ȵɋɖɈɡɒ ɞɆɉɔɒ ɓɆ ɕəɘɎ ɖɋɆɑɎɍɆɜɎɎ ɣɘɔɏ 

ɗɘɖɆɘɋɉɎɎ ɗɘɆɑ ɍɆɕəɗɐ ɗɋɖɈɎɗɆ Google Global Mobile Edge Cloud. ȰɆɐ ɕɔɐɆɍɆɓɔ Ɉɡɞɋ, ɗɋɖɈɎɗ 

ɈɐɑɤɝɆɋɘ Ɉ ɗɋɇɥ ɈɎɖɘəɆɑɎɍɔɈɆɓɓɡɋ ɈɡɝɎɗɑɎɘɋɑɢɓɡɋ ɖɋɗəɖɗɡ Ɉ ɐɔɖɓɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɆɛ Google Ɏ 

ɆɓɆɑɔɉɎɝɓɡɋ ɖɋɗəɖɗɡ çɓɆ ɐɖɆɤè Ɉ MEC-ɛɔɗɘɆɛ ɔɕɋɖɆɘɔɖɔɈ ɗɋɘɋɏ 5G ï ɕɆɖɘɓɋɖɔɈ AWS. Ȩ ȷȾȦ, Ɉ 

ɝɆɗɘɓɔɗɘɎ, ɣɘɔ AT&T. ȵɖɎɒɋɝɆɘɋɑɢɓɔ, ɝɘɔ ɕɆɖɘɓɋɖɗɘɈɔ Google ɗ AT&T ɔɛɈɆɘɡɈɆɋɘ ɓɋ ɘɔɑɢɐɔ 

ɗɔɈɒɋɗɘɓɔɋ ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ ɗɋɖɈɎɗɔɈ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ, ɓɔ Ɏ ɎɗɕɔɑɢɍɔɈɆɓɎɋ AT&T 

ɈɔɍɒɔɌɓɔɗɘɋɏ Google, Ɉ ɝɆɗɘɓɔɗɘɎ ɕɑɆɘɚɔɖɒɡ Anthos, Ɋɑɥ ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɏ ɎɓɘɋɑɑɋɐɘəɆɑɎɍɆɜɎɎ 

ɗɈɔɎɛ NMS/OSS/BSS-ɕɖɔɜɋɗɗɔɈ.  

Ȩ ȫɈɖɔɕɋ ɍɆɥɈɑɋɓɔ ɕɆɖɘɓɋɖɗɘɈɔ Google ɗ Orange Ɏ Telefonica, ɓɔ Ɉ ɐɔɒɒɋɖɝɋɗɐɔɏ ɣɐɗɕɑəɆɘɆɜɎɎ 

ɗɋɖɈɎɗɆ GMEC Ɉ ȫɈɖɔɕɋ ɕɔɐɆ ɓɋɘ.  

ȳɆɖɥɊə ɗ ɖɆɍɈɎɘɎɋɒ ɐɔɒɒɋɖɝɋɗɐɎɛ ɗɋɖɈɎɗɔɈ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ ɗɔɈɒɋɗɘɓɔ ɗ 

ɔɕɋɖɆɘɔɖɆɒɎ ɗɈɥɍɎ, Google ɕɖɎɓɎɒɆɋɘ ɆɐɘɎɈɓɔɋ əɝɆɗɘɎɋ Ɉ ɓɆəɝɓɔ-ɎɗɗɑɋɊɔɈɆɘɋɑɢɗɐɎɛ ɕɖɔɉɖɆɒɒɆɛ 

ɕɔ ɘɋɒɆɘɎɐɋ ɆɈɘɔɓɔɒɓɡɛ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɛ ɗɋɘɋɏ. ȸɆɐ, Ɉ ɝɆɗɘɓɔɗɘɎ, Google ɈɡɗɘəɕɎɑ 

ɗɔɎɓɈɋɗɘɔɖɔɒ ɍɆɕəɟɋɓɓɔɏ Ɉ 2021 ɉɔɊə Ɋɔɑɉɔɗɖɔɝɓɔɏ ɕɖɔɉɖɆɒɒɡ Resilient & Intelligent NextG 

Systems (RINGS)17, ɜɋɑɢɤ ɐɔɘɔɖɔɏ ɥɈɑɥɋɘɗɥ ɖɆɍɖɆɇɔɘɐɆ ɘɋɛɓɔɑɔɉɎɏ Ɏ ɒɋɌɊɎɗɜɎɕɑɎɓɆɖɓɡɛ 

ɕɔɊɛɔɊɔɈ ɐ ɕɖɆɐɘɎɝɋɗɐɔɏ ɖɋɆɑɎɍɆɜɎɎ ɐɔɓɜɋɕɜɎɎ əɗɘɔɏɝɎɈɔɏ ɆɈɘɔɓɔɒɓɔɏ ɗɋɘɎ. Ȩɒɋɗɘɋ ɗ Google 

ɗɔɎɓɈɋɗɘɔɖɆɒɎ ɕɖɔɉɖɆɒɒɡ ɈɡɗɘəɕɆɤɘ Microsoft, IBM, Intel , Qualcomm, Ericsson, Nokia, VMware Ɏ 

Apple, Ɇ ɐɔɒɆɓɊɡ ɎɗɗɑɋɊɔɈɆɘɋɑɋɏ ɚɔɖɒɎɖəɤɘɗɥ ɓɆ ɇɆɍɋ ɎɗɐɑɤɝɎɘɋɑɢɓɔ ɗɋɈɋɖɔɆɒɋɖɎɐɆɓɗɐɎɛ 

əɓɎɈɋɖɗɎɘɋɘɔɈ. 

 

 

 

  

                                            
17 https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=505904   

https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=505904
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5.1.3.  Azure  Edge  Zones  with  Carrier  (Microsoft  Azure  ɗ ɔɕɋɖɆɘɔɖɆɒɎ 

ɗɋɘɋɏ 5G) 

ȷɋɖɈɎɗ Azure Edge Zones with Carrier ɥɈɑɥɋɘɗɥ ɐɔɒɕɑɋɐɗɓɡɒ Ɏ ɔɇɠɋɊɎɓɥɋɘ ɕɔɖɘɚɋɑɢ 

ɈɡɝɎɗɑɎɘɋɑɢɓɡɛ, ɗɋɘɋɈɡɛ Ɏ ɕɖɎɐɑɆɊɓɡɛ ɗɑəɌɇ Microsoft, əɕɖɆɈɑɥɋɒɡɛ Ɏɍ ɔɇɑɆɐɆ. ȷɋɖɈɎɗ 

ɈɐɑɤɝɆɋɘ Ɉ ɗɋɇɥ ɈɎɖɘəɆɑɎɍɔɈɆɓɓɡɋ ɈɡɝɎɗɑɎɘɋɑɢɓɡɋ ɖɋɗəɖɗɡ Ɉ ɐɔɖɓɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɆɛ MS Azure 

Ɏ ɆɓɆɑɔɉɎɝɓɡɋ ɖɋɗəɖɗɡ çɓɆ ɐɖɆɤè Ɉ MEC-ɛɔɗɘɆɛ ɔɕɋɖɆɘɔɖɔɈ ɗɋɘɋɏ 5G ï ɕɆɖɘɓɋɖɔɈ MS Azure. 

MS Azure ɖɋɆɑɎɍəɋɘ ɗɑɋɊəɤɟɎɋ ɗɑəɌɇɡ əɕɖɆɈɑɋɓɎɥ ɗɋɘɋɈɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɔɏ: 

¶ ȪɎɗɕɋɘɝɋɖ ɗɋɘɋɈɡɛ ɚəɓɐɜɎɏ Azure (NFM): Azure NFM ɕɔɍɈɔɑɥɋɘ ɖɆɍɈɋɖɘɡɈɆɘɢ ɗɋɘɋɈɡɋ 

ɚəɓɐɜɎɎ ɓɆ ɕɋɖɎɚɋɖɎɎ ɗ ɕɔɒɔɟɢɤ ɗɔɉɑɆɗɔɈɆɓɓɡɛ ɎɓɗɘɖəɒɋɓɘɔɈ Ɏ ɎɓɘɋɖɚɋɏɗɔɈ Azure. 

ȪɆɓɓɆɥ ɗɑəɌɇɆ ɕɔɍɈɔɑɎɘ, ɓɆɕɖɎɒɋɖ, ɖɆɍɈɋɖɓəɘɢ ɗɎɗɘɋɒə əɕɖɆɈɑɋɓɎɥ ɗɋɘɋɈɡɛ ɚəɓɐɜɎɏ SD-

WAN Ɉ Azure Stack Edge. 

¶ Kubernetes ɗ ɕɔɊɊɋɖɌɐɔɏ Arc: Kubernetes ɗ ɕɔɊɊɋɖɌɐɔɏ Azure Arc ɕɔɍɈɔɑɥɋɘ ɕɔɊɐɑɤɝɆɘɢ Ɏ 

ɓɆɗɘɖɆɎɈɆɘɢ ɐɑɆɗɘɋɖɡ Kubernetes, ɖɆɗɕɔɑɔɌɋɓɓɡɋ ɈɓəɘɖɎ ɎɑɎ Ɉɓɋ ɔɇɑɆɝɓɔɏ 

ɎɓɚɖɆɗɘɖəɐɘəɖɡ Azure. Kubernetes ɗ ɕɔɊɊɋɖɌɐɔɏ Azure Arc ɖɆɇɔɘɆɋɘ ɗ ɑɤɇɡɒɎ ɐɑɆɗɘɋɖɆɒɎ 

Kubernetes, ɗɋɖɘɎɚɎɜɎɖɔɈɆɓɓɡɒɎ Cloud Native Computing Foundation (CNCF). 

Ȩ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ɗɋɖɈɎɗ ɓɋ ɗɔɔɘɈɋɘɗɘɈəɋɘ Ɉɗɋɒ ɕɥɘɎ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆɒ çɔɇɑɆɝɓɔɗɘɎè. ȸɆɐ, 

ɓɋɈɔɍɒɔɌɋɓ ɍɆɐɆɍ əɗɑəɉɎ ɓɆ ɕɖɎɓɜɎɕɋ ɗɆɒɔɔɇɗɑəɌɎɈɆɓɎɥ ï ɓɋɔɇɛɔɊɎɒɔ ɔɇɖɆɟɆɘɢɗɥ Ɉ ɗɑəɌɇə 

ɕɖɔɊɆɌ, ɈɔɍɒɔɌɓɔɗɘɎ ɇɡɗɘɖɔɏ ɣɑɆɗɘɎɝɓɔɗɘɎ Ɏ ɉɆɖɆɓɘɎɖɔɈɆɓɓɔɉɔ SLA ɘɆɐɌɋ ɔɉɖɆɓɎɝɋɓɡ. 

ȲɋɛɆɓɎɍɒɡ ɇɡɗɘɖɔɏ ɣɑɆɗɘɎɝɓɔɗɘɎ ɘɋɗɓɔ ɗɈɥɍɆɓɡ ɗ ɔɗɔɇɋɓɓɔɗɘɥɒɎ ɆɖɛɎɘɋɐɘəɖɡ ɗɔɈɖɋɒɋɓɓɡɛ 

ɒɓɔɉɔɍɈɋɓɓɡɛ (ɒɓɔɉɔəɖɔɈɓɋɈɡɛ) ɕɖɎɑɔɌɋɓɎɏ, ɐɔɘɔɖɡɋ ɒɔɉəɘ ɇɡɘɢ ɖɆɍɈɋɖɓəɘɡ ɐɆɐ ɓɆ ɚɎɍɎɝɋɗɐɎɛ 

ɗɋɖɈɋɖɆɛ, ɘɆɐ Ɏ Ɉ ɈɎɖɘəɆɑɢɓɡɛ ɒɆɞɎɓɆɛ (IaaS) Ɏ ɐɔɓɘɋɏɓɋɖɆɛ (PaaS). Ȩ ɒɓɔɉɔəɖɔɈɓɋɈɔɒ 

ɕɖɎɑɔɌɋɓɎɎ ɖɆɍɈɋɖɓəɘɔɒ Ɉ IaaS ɐɆɌɊɡɏ əɖɔɈɋɓɢ ɖɆɇɔɘɆɋɘ ɓɆ ɔɘɊɋɑɢɓɔɒ ɓɆɇɔɖɋ ɈɎɖɘəɆɑɢɓɡɛ 

ɒɆɞɎɓ. Ȩɋɇ-əɖɔɈɓɎ Ɏ ɇɎɍɓɋɗ-əɖɔɈɓɎ ɓɋ Ɏɒɋɤɘ ɗɔɗɘɔɥɓɎɥ, ɝɘɔ ɔɍɓɆɝɆɋɘ, ɝɘɔ ɑɤɇɆɥ ɈɎɖɘəɆɑɢɓɆɥ 

ɒɆɞɎɓɆ ɓɆ ɣɘɎɛ əɖɔɈɓɥɛ ɒɔɌɋɘ ɔɇɖɆɇɆɘɡɈɆɘɢ ɑɤɇɔɏ ɍɆɕɖɔɗ Ɋɑɥ ɗɔɔɘɈɋɘɗɘɈəɤɟɋɉɔ əɖɔɈɓɥ. 

ȹɖɔɈɋɓɢ ɊɆɓɓɡɛ - ɣɘɔ ɖɋɕɑɎɜɎɖɔɈɆɓɓɆɥ ɇɆɍɆ ɊɆɓɓɡɛ, ɛɖɆɓɎɑɎɟɋ ɔɇɠɋɐɘɔɈ ɎɑɎ ɛɖɆɓɎɑɎɟɋ 

ɚɆɏɑɔɈ. ȳɋɗɐɔɑɢɐɔ ɈɎɖɘəɆɑɢɓɡɛ ɒɆɞɎɓ ɓɆ ɐɆɌɊɔɒ əɖɔɈɓɋ ɔɇɋɗɕɋɝɎɈɆɤɘ ɔɘɐɆɍɔəɗɘɔɏɝɎɈɔɗɘɢ Ɉ 

ɗɑəɝɆɋ ɔɘɐɆɍɆ ɔɊɓɔɏ ɈɎɖɘəɆɑɢɓɔɏ ɒɆɞɎɓɡ, Ɇ ɕɔɊɗɎɗɘɋɒɡ ɇɆɑɆɓɗɎɖɔɈɐɎ ɓɆɉɖəɍɐɎ ɖɆɗɕɖɋɊɋɑɥɤɘ 

ɍɆɕɖɔɗɡ ɒɋɌɊə ɈɎɖɘəɆɑɢɓɡɒɎ ɒɆɞɎɓɆɒɎ. 

ȫɗɑɎ ɗɔɉɑɆɞɋɓɎɋ ɔɇ əɖɔɈɓɋ ɔɇɗɑəɌɎɈɆɓɎɥ (SLA) Ɋɑɥ ɖɆɍɈɋɖɓəɘɔɉɔ Ɉ IaaS ɕɖɎɑɔɌɋɓɎɥ ɘɖɋɇəɋɘ 

ɊɔɗɘəɕɓɔɗɘɎ >99%, ɘɔ ɓɋɔɇɛɔɊɎɒɔ ɖɆɍɒɋɟɆɘɢ ɈɎɖɘəɆɑɢɓɡɋ ɒɆɞɎɓɡ Ɉ ɉɖəɕɕɆɛ ɊɔɗɘəɕɓɔɗɘɎ, ɍɔɓɆɛ 

ɊɔɗɘəɕɓɔɗɘɎ Ɏ ɉɖəɕɕɆɛ ɖɆɍɒɋɟɋɓɎɥ Ɉ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔɏ ɇɑɎɍɔɗɘɎ. Ȩɡɇɔɖ ɐɔɓɐɖɋɘɓɔɏ 

ɐɔɓɚɎɉəɖɆɜɎɎ ɔɗɘɆɋɘɗɥ ɍɆ ɈɑɆɊɋɑɢɜɋɒ ɕɖɎɑɔɌɋɓɎɥ. 

Azure ɕɖɋɊɑɆɉɆɋɘ ɗɑɋɊəɤɟəɤ ɑɔɉɎɐə ɈɡɇɔɖɆ ɐɔɓɚɎɉəɖɆɜɎɎ ɔɇɋɗɕɋɝɋɓɎɥ ɊɔɗɘəɕɓɔɗɘɎ (ȶɎɗ. 51), 

ɉɊɋ: 

¶ Availability sets (ASs) ɔɇɋɗɕɋɝɎɈɆɤɘ Ɏɍɇɡɘɔɝɓɔɗɘɢ Ɏ Ɋɔɗɘəɕɓɔɗɘɢ ɈɎɖɘəɆɑɢɓɡɛ ɒɆɞɎɓ Ɉ 

ɜɋɓɘɖɋ ɔɇɖɆɇɔɘɐɎ ɊɆɓɓɡɛ, ɖɆɗɕɖɋɊɋɑɥɥ ɈɎɖɘəɆɑɢɓɡɋ ɒɆɞɎɓɡ ɕɔ ɓɋɗɐɔɑɢɐɎɒ 

ɎɍɔɑɎɖɔɈɆɓɓɡɒ ɆɕɕɆɖɆɘɓɡɒ əɍɑɆɒ. ȵɔɊɒɓɔɌɋɗɘɈɔ ɈɎɖɘəɆɑɢɓɡɛ ɒɆɞɎɓ ɕɖɔɊɔɑɌɆɋɘ 

ɖɆɇɔɘɆɘɢ Ɉɔ Ɉɖɋɒɥ ɕɑɆɓɔɈɡɛ ɎɑɎ ɈɓɋɕɑɆɓɔɈɡɛ ɕɖɔɗɘɔɋɈ, ɕɔɣɘɔɒə Ɉɗɋ ɕɖɎɑɔɌɋɓɎɋ 

ɔɗɘɆɋɘɗɥ Ɋɔɗɘəɕɓɡɒ Ɏ ɖɆɇɔɘɔɗɕɔɗɔɇɓɡɒ. 



 

ȦɈɘɔɓɔɒɓɡɋ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɋ ɗɋɘɎ 
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¶ Availability zones (AZs) ï ɣɘɔ əɓɎɐɆɑɢɓɡɋ ɚɎɍɎɝɋɗɐɎɋ ɒɋɗɘɔɕɔɑɔɌɋɓɎɥ, ɐɔɘɔɖɡɋ 

ɔɛɈɆɘɡɈɆɤɘ ɜɋɓɘɖɡ ɔɇɖɆɇɔɘɐɎ ɊɆɓɓɡɛ Ɉ ɖɋɉɎɔɓɋ Azure. ȰɆɌɊɆɥ ɍɔɓɆ ɊɔɗɘəɕɓɔɗɘɎ Ɏɒɋɋɘ 

Ɋɔɗɘəɕ ɐ ɔɊɓɔɒə ɎɑɎ ɓɋɗɐɔɑɢɐɎɒ ɜɋɓɘɖɆɒ ɔɇɖɆɇɔɘɐɎ ɊɆɓɓɡɛ, ɐɔɘɔɖɡɋ Ɏɒɋɤɘ ɓɋɍɆɈɎɗɎɒɔɋ 

ɕɎɘɆɓɎɋ, ɔɛɑɆɌɊɋɓɎɋ Ɏ ɗɋɘɢ, Ɏ ɐɆɌɊɡɏ ɖɋɉɎɔɓ Azure ɗ ɕɔɊɊɋɖɌɐɔɏ ɍɔɓɡ ɊɔɗɘəɕɓɔɗɘɎ Ɏɒɋɋɘ 

ɐɆɐ ɒɎɓɎɒəɒ ɘɖɎ ɔɘɊɋɑɢɓɡɛ ɍɔɓɡ ɊɔɗɘəɕɓɔɗɘɎ. ȺɎɍɎɝɋɗɐɔɋ ɖɆɍɊɋɑɋɓɎɋ ɍɔɓ ɊɔɗɘəɕɓɔɗɘɎ Ɉ 

ɕɖɋɊɋɑɆɛ ɖɋɉɎɔɓɆ ɍɆɟɎɟɆɋɘ ɖɆɍɈɋɖɓəɘɡɋ ɈɎɖɘəɆɑɢɓɡɋ ɒɆɞɎɓɡ ɔɘ ɗɇɔɥ ɜɋɓɘɖɆ ɔɇɖɆɇɔɘɐɎ 

ɊɆɓɓɡɛ. 

ȶɎɗ. 51. ȱɔɉɎɝɋɗɐɆɥ ɗɛɋɒɆ ɈɡɇɔɖɆ ɐɔɓɚɎɉəɖɆɜɎɎ ɖɆɍɒɋɟɋɓɎɥ Ɏ 

ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɥ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɣɑɋɒɋɓɘɔɈ ɕɖɎɑɔɌɋɓɎɥ 

 

ȮɗɘɔɝɓɎɐ: Microsoft 

ȵɖɋɊɗɘɆɈɑɋɓɓɆɥ ɓɆ ȶɎɗ. 51 ɇɑɔɐ-ɗɛɋɒɆ ɈɡɇɔɖɆ ɐɔɓɚɎɉəɖɆɜɎɎ ɖɆɍɈɋɖɘɡɈɆɓɎɥ ɕɖɎɑɔɌɋɓɎɥ 

ɔɘɖɆɌɆɋɘ ɕɖɎɓɜɎɕ, ɗɔɉɑɆɗɓɔ ɐɔɘɔɖɔɒə ɕɖɎɑɔɌɋɓɎɥ Ɉɡɗɔɐɔɏ ɊɔɗɘəɕɓɔɗɘɎ (High Availability, HA) 

ɊɔɑɌɓɡ ɕɔ ɈɔɍɒɔɌɓɔɗɘɎ ɎɗɕɔɑɢɍɔɈɆɘɢ ɍɔɓɡ ɊɔɗɘəɕɓɔɗɘɎ. ȲɋɌɍɔɓɆɑɢɓɡɏ Ɏ, ɗɑɋɊɔɈɆɘɋɑɢɓɔ, 

ɒɋɌɊə ɜɋɓɘɖɆɒɎ ɔɇɖɆɇɔɘɐɎ ɊɆɓɓɡɛ, HA ɔɇɋɗɕɋɝɎɈɆɋɘ >99,99% SLA Ɏɍ-ɍɆ əɗɘɔɏɝɎɈɔɗɘɎ ɐ ɗɇɔɥɒ 

ɜɋɓɘɖɆ ɔɇɖɆɇɔɘɐɎ ɊɆɓɓɡɛ. 

ASs Ɏ AZs Ɋɑɥ ɖɆɍɓɡɛ əɖɔɈɓɋɏ ɕɖɎɑɔɌɋɓɎɏ ɓɋ ɉɆɖɆɓɘɎɖəɋɘɗɥ ɓɆɛɔɌɊɋɓɎɋ Ɉ ɔɊɓɎɛ Ɏ ɘɋɛ Ɍɋ 

ɜɋɓɘɖɆɛ ɔɇɖɆɇɔɘɐɎ ɊɆɓɓɡɛ. ȫɗɑɎ ɍɆɊɋɖɌɐɆ ɒɋɌɊə ɣɑɋɒɋɓɘɆɒɎ ɕɖɎɑɔɌɋɓɎɥ ɥɈɑɥɋɘɗɥ ɔɗɓɔɈɓɔɏ 

ɕɖɔɇɑɋɒɔɏ, ɖɋɐɔɒɋɓɊəɋɘɗɥ ɖɆɍɒɋɗɘɎɘɢ ɗɑəɌɇɡ Ɉ ɔɊɓɔɒ ɜɋɓɘɖɋ ɔɇɖɆɇɔɘɐɎ ɊɆɓɓɡɛ, Ɏɗɕɔɑɢɍəɥ 

ɉɖəɕɕɡ ɖɆɍɒɋɟɋɓɎɥ ɕɔɇɑɎɍɔɗɘɎ (PPG) ɗ ɍɔɓɆɒɎ ɊɔɗɘəɕɓɔɗɘɎ Ɏ ɆɈɘɔɓɔɒɓɡɒɎ ɗɎɗɘɋɒɆɒɎ. 

Ȱɖɔɒɋ ɘɔɉɔ, ɐɆɐ ɗɑɋɊəɋɘ Ɏɍ ɊɔɐəɒɋɓɘɆɜɎɎ, Ɋɔ ɓɋɊɆɈɓɋɉɔ ɈɖɋɒɋɓɎ ɋɊɎɓɗɘɈɋɓɓɡɏ ɈɆɖɎɆɓɘ 

ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɥ ɖɆɗɕɖɋɊɋɑɋɓɓɔɉɔ ɕɖɎɑɔɌɋɓɎɥ ɓɆɍɡɈɆɑɗɥ Uniform Orchestration Ɏ ɊɔɕəɗɐɆɑ 

ɊɎɓɆɒɎɝɋɗɐɔɋ ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɋ ɘɔɑɢɐɔ stateless-ɣɐɍɋɒɕɑɥɖɔɈ ɕɖɎɑɔɌɋɓɎɏ, ɘɔ ɋɗɘɢ ɇɡɑ Ɋɔɗɘəɕɋɓ 

ɘɔɑɢɐɔ Ɋɑɥ əɖɔɈɓɋɏ ɗɋɖɈɋɖɔɈ ɊɔɗɘəɕɆ Ɏ ɗɋɖɈɋɖɔɈ ɕɖɎɑɔɌɋɓɎɏ. ȶɋɌɎɒ Flexible Orchestration, 

ɕɔɍɈɔɑɥɤɟɎɏ ɊɎɓɆɒɎɝɋɗɐɎ ɒɆɗɞɘɆɇɎɖɔɈɆɘɢ ɎɓɗɘɆɓɗɡ statefull-ɕɖɎɑɔɌɋɓɎɏ (ɗɋɖɈɋɖɔɈ ɇɆɍ 

ɊɆɓɓɡɛ), ɓɆɛɔɊɎɘɗɥ Ɉ ɗɘɆɊɎɎ ɘɋɗɘɎɖɔɈɆɓɎɥ ɕɔɑɢɍɔɈɆɘɋɑɥɒɎ Ɏ ɕɔ ɓɋɒə ɓɋ ɕɖɋɊɔɗɘɆɈɑɥɋɘɗɥ SLA. 

ȴɝɋɈɎɊɓɔ, ɝɘɔ ɣɘɔɘ ɖɋɌɎɒ ɕɔɐɆ ɓɋɊɔɗɘəɕɋɓ Ɏ Ɋɑɥ Edge Zones. ȷɔɔɘɈɋɘɗɘɈɋɓɓɔ, ɔɉɖɆɓɎɝɋɓɎɥ ɓɆ 

ɈɎɊɡ ɓɆɉɖəɍɐɎ Ɉ Edge Zones ɘɋ Ɍɋ ɗɆɒɡɋ ɝɘɔ Ɏ ə AWS. Ȧ ɇɋɍ ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɥ/ɖɋɍɋɖɈɎɖɔɈɆɓɎɥ 

ɓɋ ɊɔɗɘɎɉɆɋɘɗɥ ɗɘɆɓɊɆɖɘɓɡɏ SLA Azure ɕɔ ɊɔɗɘəɕɓɔɗɘɎ ï 99,95%. ȷɑɋɊɔɈɆɘɋɑɢɓɔ, ɐɖɎɘɎɝɓɡɋ ɐ 

Ɉɡɗɔɐɔɏ ɊɔɗɘəɕɓɔɗɘɎ ɓɆɉɖəɍɐɎ ɕɔɐɆ ɓɋ ɒɔɉəɘ ɇɡɘɢ ɖɆɍɒɋɟɋɓɡ Ɉ ɐɖɆɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɆɛ, ɝɘɔ ɖɋɍɐɔ 

ɔɉɖɆɓɎɝɎɈɆɋɘ ɗɚɋɖə ɕɖɎɒɋɓɋɓɎɥ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɔɇɑɆɝɓɡɛ ɗɖɋɊ, ɈɐɑɤɝɆɤɟɎɛ ɐɖɆɋɈɡɋ 

ɈɡɝɎɗɑɋɓɎɥ. 
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ȪɆɓɓɔɋ ɔɉɖɆɓɎɝɋɓɎɋ ɊɋɒɔɓɗɘɖɎɖəɋɘ Ɉɗɤ ɗɑɔɌɓɔɗɘɢ ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɥ statefull-ɣɐɍɋɒɕɑɥɖɔɈ 

ɕɖɎɑɔɌɋɓɎɏ ɊɆɌɋ ɒɋɌɊə ɇɔɑɢɞɎɒɎ ɊɆɘɆ-ɜɋɓɘɖɆɒɎ, Ɏ ɒɔɌɓɔ ɕɖɋɊɕɔɑɔɌɎɘɢ, ɝɘɔ ɇɋɍ ɐɖɔɗɗ-

Ɋɔɒɋɓɓɔɏ ɔɖɐɋɗɘɖɆɜɎɎ ɒɋɌɊə ɈɡɝɎɗɑɎɘɋɑɢɓɡɒɎ Ɏ ɗɋɘɋɈɡɒɎ ɊɔɒɋɓɆɒɎ ɗɊɋɑɆɘɢ ɣɘɔ ɓɋ əɊɆɗɘɗɥ ɓɎ 

ɘɋɛɓɎɝɋɗɐɎ, ɓɎ ɣɐɔɓɔɒɎɝɋɗɐɎ. ȸɔ ɋɗɘɢ ɐɖɔɗɗ-ɊɔɒɋɓɓɆɥ ɔɖɐɋɗɘɖɆɜɎɥ ï ɣɘɔ ɗɕɔɗɔɇ ɖɋɆɑɎɍɔɈɆɘɢ 

ɔɇɑɆɝɓɡɋ ɛɆɖɆɐɘɋɖɎɗɘɎɐɎ Ɉ ɝɆɗɘɎ ɇɡɗɘɖɔɏ ɣɑɆɗɘɎɝɓɔɗɘɎ Ɋɑɥ statefull-ɓɆɉɖəɍɔɐ Ɏ 

ɉɆɖɆɓɘɎɖɔɈɆɓɓɔɉɔ SLA ɕɔ ɊɔɗɘəɕɓɔɗɘɎ. 

ȸɆɐɌɋ ɗɑɋɊəɋɘ ɔɇɖɆɘɎɘɢ ɈɓɎɒɆɓɎɋ ɓɆ ɘɔ, ɝɘɔ ɕɔɐɆ ɔɘɗəɘɗɘɈəɋɘ ɈɔɍɒɔɌɓɔɗɘɢ ɇɆɑɆɓɗɎɖɔɈɐɎ 

ɓɆɉɖəɍɐɎ ɓɆ ɇɔɑɢɞɎɋ ɖɆɗɗɘɔɥɓɎɥ (long-distance balancing) Ɋɑɥ active-active ɓɆɉɖəɍɔɐ ï 

ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɋ Ɋɔɗɘəɕɓɔ ɘɔɑɢɐɔ Ɉ ɕɖɋɊɋɑɆɛ ɑɎɇɔ ɔɊɓɔɏ Availability Zone, ɘɔ ɋɗɘɢ ɔɊɓɔɉɔ 

ɖɆɍɊɋɑɋɓɓɔɉɔ ɓɆ ɒɔɊəɑɎ ɊɆɘɆ-ɜɋɓɘɖɆ ɎɑɎ ɓɋɗɐɔɑɢɐɎɛ ɇɑɎɍɐɔ ɖɆɗɕɔɑɔɌɋɓɓɡɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ, ɑɎɇɔ 

ɒɆɐɗɎɒəɒ ɖɋɉɎɔɓɆ, ɘɔ ɋɗɘɢ ɓɋɗɐɔɑɢɐɎɛ ɊɆɘɆ-ɜɋɓɘɖɔɈ Ɉ ɔɊɓɔɒ ɖɋɉɎɔɓɋ, ɗɔɋɊɎɓɋɓɓɡɛ ɈɡɊɋɑɋɓɓɡɒɎ 

ɐɆɓɆɑɆɒɎ ɗ ɉɆɖɆɓɘɎɖɔɈɆɓɓɔɏ ɍɆɊɋɖɌɐɔɏ Ɏ ɕɖɔɕəɗɐɓɔɏ ɗɕɔɗɔɇɓɔɗɘɢɤ. Ȩ Ɋɖəɉɔɒ ɖɋɉɎɔɓɋ ɒɔɌɋɘ 

ɛɖɆɓɎɘɢɗɥ ɘɔɑɢɐɔ ɖɋɍɋɖɈɓɡɋ ɐɔɕɎɎ Ɋɑɥ ɈɔɗɗɘɆɓɔɈɑɋɓɎɥ ɕɖɎɑɔɌɋɓɎɥ ɕɔɗɑɋ ɗɇɔɥ, ɘɔ ɋɗɘɢ 

ɖɋɆɑɎɍɔɈɡɈɆɘɢɗɥ ɗɜɋɓɆɖɎɏ ɓɋ ɝəɈɗɘɈɎɘɋɑɢɓɡɏ ɐ ɍɆɊɋɖɌɐɆɒ. 

ȸɋɒ ɓɋ ɒɋɓɋɋ ɕɖɋɊɗɘɆɈɑɥɋɘɗɥ ɔɝɋɈɎɊɓɡɒ, ɝɘɔ ɕɔ ɒɋɖɋ ɖɆɍɈɎɘɎɥ ɗɔɘɖəɊɓɎɝɋɗɘɈɆ MS Azure ɗ 

ɔɕɋɖɆɘɔɖɆɒɎ ɗɈɥɍɎ ɣɘɎ ɔɉɖɆɓɎɝɋɓɎɥ ɓɆ ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɋ ɕɖɎɑɔɌɋɓɎɏ Ɏ ɔɇɋɗɕɋɝɋɓɎɋ Ɏɛ Ɉɡɗɔɐɔɏ 

ɊɔɗɘəɕɓɔɗɘɎ ɇəɊəɘ ɗɓɥɘɡ. ȧɔɑɋɋ ɘɔɉɔ, ɕɔɥɈɑɋɓɎɋ ɗɋɖɈɎɗɆ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ Ɏ 

ɕɑɆɘɚɔɖɒɡ ɔɖɐɋɗɘɖɆɜɎɎ ɗɘɆɑɔ ɈɆɌɓɔɏ Ɉɋɛɔɏ Ɉ ɎɍɒɋɓɋɓɎɎ ɛɆɖɆɐɘɋɖɆ ɈɍɆɎɒɔɔɘɓɔɞɋɓɎɏ MS Azure 

ɗ ɔɕɋɖɆɘɔɖɆɒɎ ɗɈɥɍɎ Ɏ ɕɔɍɈɔɑɎɑɆ Microsoft ɉɔɈɔɖɎɘɢ ɔ ɓɆɑɎɝɎɎ ə ɐɔɒɕɆɓɎɎ ɐɔɒɕɑɋɐɗɓɔɉɔ 

ɕɑɆɘɚɔɖɒɋɓɓɔɉɔ ɕɖɋɊɑɔɌɋɓɎɥ Ɋɑɥ ɔɕɋɖɆɘɔɖɔɈ, ɐɔɘɔɖɔɋ ɕɔɑəɝɎɑɔ ɓɆɍɈɆɓɎɋ MS Azure for 

operators (ȶɎɗ. 52). ȴɕɋɖɆɘɔɖɡ ɒɔɉəɘ ɎɗɕɔɑɢɍɔɈɆɘɢ ɈɔɍɒɔɌɓɔɗɘɎ ɉɖɆɓɎɝɓɡɛ ɈɡɝɎɗɑɋɓɎɏ, ɗɋɘɋɈɡɛ 

ɗɋɉɒɋɓɘɔɈ Ɏ ɔɘɐɖɡɘɡɛ API-ɎɓɘɋɖɚɋɏɗɔɈ Ɋɑɥ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɓɔɈɡɛ əɗɑəɉ Ɉ ɔɉɖɔɒɓɔɒ ɒɆɗɞɘɆɇɋ 

ɕɔɑɢɍɔɈɆɘɋɑɥɒ Ɏ əɗɘɖɔɏɗɘɈɆɒ. ȵɑɆɘɚɔɖɒɋɓɓɡɏ ɓɆɇɔɖ ɗɋɖɈɎɗɔɈ ɖɆɍɖɆɇɔɘɆɓ Ɋɑɥ ɊɔɕɔɑɓɋɓɎɥ 

ɗəɟɋɗɘɈəɤɟɎɛ ɆɐɘɎɈɔɈ ɔɕɋɖɆɘɔɖɆ, ɕɔɍɈɔɑɥɥ ɔɕɋɖɆɘɔɖɆɒ ɈɡɇɎɖɆɘɢ ɕɔɑɓɡɋ ɖɋɞɋɓɎɥ ɎɑɎ ɘɔɑɢɐɔ 

ɘɋ ɣɑɋɒɋɓɘɡ, ɐɔɘɔɖɡɋ Ɏɒ ɓəɌɓɡ. 

ȮɗɕɔɑɢɍəɤɟɎɏ ɖɆɍɖɆɇɔɘɐɎ ɓɋɊɆɈɓɔ ɕɔɉɑɔɟɋɓɓɡɛ Microsoft ɐɔɒɕɆɓɎɏ Metaswitch Networks Ɏ 

Affirmed Networks, ɕɑɆɘɚɔɖɒɋɓɓɡɏ ɕɆɐɋɘ ɗɋɖɈɎɗɔɈ MS Azure for operators ɈɐɑɤɝɆɋɘ Ɉ ɗɋɇɥ: 

¶ Global transport. Microsoft ɖɆɗɕɔɑɆɉɆɋɘ ɗɔɇɗɘɈɋɓɓɔɏ ɒɆɉɎɗɘɖɆɑɢɓɔɏ ɗɋɘɢɤ ɔɇɠɋɊɎɓɥɤɟɋɏ 

ɊɆɘɆ-ɜɋɓɘɖɡ ɐɔɒɕɆɓɎɎ (170 ɘɔɝɋɐ ɕɖɎɗəɘɗɘɈɎɥ) Ɏ ɕɔɊɐɑɤɝɋɓɓɔɏ ɐ ɘɔɝɐɆɒ ɔɇɒɋɓɆ 

ɘɖɆɚɎɐɔɒ ɕɖɎɗəɘɗɘɈɎɥ (ɇɔɑɋɋ 20 ɘɡɗ. ɕɎɖɎɓɉɔɈɡɛ ɗɔɋɊɎɓɋɓɎɏ), ɝɘɔ ɕɔɍɈɔɑɥɋɘ 

ɕɔɑɢɍɔɈɆɘɋɑɥɒ ɕɔɊɐɑɤɝɆɘɢ ɗɈɔɎ ɐɔɖɕɔɖɆɘɎɈɓɡɋ ɗɋɘɎ ɐ ɗɑəɌɇɆɒ Azure. Ȱɖɔɒɋ ɘɔɉɔ, 

ɕɖɋɊɑɆɉɆɋɘɗɥ ɎɗɕɔɑɢɍɔɈɆɘɢ ɗɋɖɈɎɗɡ BoD ɔɕɋɖɆɘɔɖɔɈ-ɕɆɖɘɓɋɖɔɈ MS Azure. 

¶ Edge Computing. ȵɑɆɘɚɔɖɒɆ Azure ɕɔɊɊɋɖɌɎɈɆɋɘ ɖɆɍɑɎɝɓɡɋ ɈɔɍɒɔɌɓɔɗɘɎ ɕɔ 

ɖɆɍɒɋɟɋɓɎɤ: ɓɆ ɉɖɆɓɎɜɋ ɕɖɋɊɕɖɎɥɘɎɥ, ɓɆ ɉɖɆɓɎɜɋ ɗɋɘɎ, Ɉ ɥɊɖɋ ɗɋɘɎ ɎɑɎ Ɉ ɔɇɑɆɐɋ 

(ɉɎɕɋɖɗɐɋɏɑ ɊɆɘɆ-ɜɋɓɘɖɆɛ), ɔɕɘɎɒɎɍɎɖɔɈɆɓɓɡɋ Ɋɑɥ ɕɔɊɊɋɖɌɐɎ ɒɋɗɘɔɕɔɑɔɌɋɓɎɥ, Ɉ 

ɐɔɘɔɖɔɒ ɔɓɎ ɖɆɍɈɋɖɓəɘɡ Ɏ ɔɇɋɗɕɋɝɎɈɆɤɟɎɋ ɔɇɟəɤ ɗɘɖəɐɘəɖə əɕɖɆɈɑɋɓɎɥ Ɋɑɥ 

ɈɎɖɘəɆɑɢɓɡɛ ɒɆɞɎɓ Ɏ ɐɔɓɘɋɏɓɋɖɓɡɛ ɗɑəɌɇ, ɕɔɊɊɋɖɌɐə DevOps Ɏ ɐɔɓɘɖɔɑɢ ɇɋɍɔɕɆɗɓɔɗɘɎ. 

¶ Network Functions. ȵɑɆɘɚɔɖɒɆ MS Azure for operators ɕɖɋɊɔɗɘɆɈɑɥɋɘ Ɉɡɇɔɖ ɗɔɇɗɘɈɋɓɓɡɛ Ɏ 

ɗɘɔɖɔɓɓɎɛ cloud native ɗɋɘɋɈɡɛ ɚəɓɐɜɎɏ Ɋɑɥ ɕɔɊɊɋɖɌɐɎ ɗɔɈɖɋɒɋɓɓɡɛ ɖɋɞɋɓɎɏ Ɋɑɥ 

ɒɔɇɎɑɢɓɡɛ ɕɆɐɋɘɓɡɛ ɥɊɋɖ, ɉɔɑɔɗɔɈɡɛ Ɏ ɒɋɌɗɋɘɋɈɡɛ ɗɋɖɈɎɗɔɈ, ɕɔɉɖɆɓɎɝɓɔɉɔ ɒɋɌɗɋɘɋɈɔɉɔ 

ɐɔɓɘɖɔɑɥ Ɏ ɗɋɘɋɏ ɖɆɊɎɔɊɔɗɘəɕɆ. 

¶ Business Intelligence. ȷɔɍɊɆɈɆɥ ɗɈɔɎ ɗɋɖɈɎɗɡ ɓɆ ɇɆɍɋ ɕɑɆɘɚɔɖɒɡ MS Azure for operators, 

ɔɕɋɖɆɘɔɖɡ ɒɔɉəɘ ɕɔɑəɝɎɘɢ Ɋɔɗɘəɕ ɐ ɈɔɍɒɔɌɓɔɗɘɥɒ ɇɎɍɓɋɗ-ɆɓɆɑɎɘɎɐɎ, ɝɘɔ ɕɔɍɈɔɑɎɘ 
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ɔɕɋɖɆɘɔɖɆɒ ɆɓɆɑɎɍɎɖɔɈɆɘɢ ɍɆɐɔɓɔɒɋɖɓɔɗɘɎ Ɏ ɔɕɘɎɒɎɍɎɖɔɈɆɘɢ ɖɋɍəɑɢɘɆɘɡ ɕɖɆɐɘɎɝɋɗɐɎ Ɉ 

ɖɋɆɑɢɓɔɒ ɒɆɗɞɘɆɇɋ ɈɖɋɒɋɓɎ.  

¶ Cloud. ȴɇɑɆɐɔ Azure ɥɈɑɥɋɘɗɥ Ɋɔɒɔɒ Ɋɑɥ ɒɔɟɓɔɏ ɗɖɋɊɡ ɖɆɍɖɆɇɔɘɐɎ, ɘɋɗɘɎɖɔɈɆɓɎɥ Ɏ 

ɖɆɍɈɋɖɘɡɈɆɓɎɥ ɓɔɈɡɛ ɕɖɎɑɔɌɋɓɎɏ Ɏ ɕɔɑəɝɋɓɎɥ ɆɓɆɑɎɘɎɝɋɗɐɔɏ ɎɓɚɔɖɒɆɜɎɎ Ɏɍ ɕɋɖɈɎɝɓɡɛ 

ɊɆɓɓɡɛ. ȴɕɋɖɆɘɔɖɡ ɒɔɉəɘ ɕɔ-ɖɆɍɓɔɒə ɈɍɆɎɒɔɊɋɏɗɘɈɔɈɆɘɢ ɗ ɔɇɑɆɐɔɒ. ȳɋɐɔɘɔɖɡɋ 

ɕɖɋɊɕɔɝɘəɘ ɕɖɎɔɇɖɋɘɆɘɢ ɔɘɊɋɑɢɓɡɋ ɗɋɘɋɈɡɋ ɚəɓɐɜɎɎ ɐɆɐ ɑɔɐɆɑɢɓɡɋ ɖɋɞɋɓɎɥ ɎɑɎ ɐɆɐ 

ɖɆɍɒɋɟɋɓɓɡɋ ɚəɓɐɜɎɎ Ɉ ɔɇɑɆɐɋ, Ɉ ɘɔ Ɉɖɋɒɥ ɐɆɐ ɊɖəɉɎɋ ɒɔɉəɘ ɕɔɘɖɋɇɑɥɘɢ ɇɔɑɢɞɋ ɗɐɈɔɍɓɡɛ 

əɗɑəɉ, Ɏ əɗɑəɉ çɕɔ ɍɆɕɖɔɗəè ɔɘ Microsoft ɕɔ ɒɋɖɋ ɖɔɗɘɆ ɗɈɔɋɉɔ ɇɎɍɓɋɗɆ. 

ȶɎɗ. 52. ȨɔɍɒɔɌɓɔɗɘɎ ɕɑɆɘɚɔɖɒɡ MS Azure  for  operators  

 

ȮɗɘɔɝɓɎɐ: Microsoft 

Ȩ ɖɆɒɐɆɛ ɕɖɔɊɈɎɌɋɓɎɥ ɕɑɆɘɚɔɖɒɡ MS Azure for operators Microsoft ɔɇɠɥɈɎɑɆ ɔ ɕɑɆɓɆɛ 

ɗɔɘɖəɊɓɎɝɋɗɘɈɆ ɗ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɒɎ ɐɔɒɕɆɓɎɥɒɎ Ɉ ɖɆɍɈɋɖɘɡɈɆɓɎɎ ɗɋɘɋɏ 5G. ȸɆɐ, Ɉ Ɏɤɓɋ 

2021 ɉɔɊɆ AT&T ɔɇɠɥɈɎɑɆ ɔ ɕɋɖɋɈɔɊɋ ɥɊɖɆ ɗɈɔɋɏ ɒɔɇɎɑɢɓɔɏ ɗɋɘɎ 5G Ɉ ɔɇɑɆɐɔ Microsoft Azure. Ƀɘɔ 

ɔɍɓɆɝɆɋɘ ɝɘɔ ɘɖɆɚɎɐ Ɉ ɗɋɘɎ 5G AT&T ɇəɊɋɘ əɕɖɆɈɑɥɘɢɗɥ Ɏɍ ɔɇɑɆɐɆ MS Azure. ȷɊɋɑɐɆ ɕɖɋɊɗɘɆɈɑɥɋɘ 

ɗɔɇɔɏ ɕɋɖɈəɤ ɐɖəɕɓəɤ ɕɔɇɋɊə Microsoft ɓɆ ɖɡɓɐɋ ɘɋɑɋɐɔɒɒəɓɎɐɆɜɎɏ ɗ ɋɋ ɕɑɆɘɚɔɖɒɔɏ Azure for 

operators. Ȱɖɔɒɋ ɘɔɉɔ, Ɉ ɖɆɒɐɆɛ ɊɆɓɓɔɉɔ ɐɔɓɘɖɆɐɘɆ Microsoft ɕɖɎɔɇɖɋɘɋɘ ɕɑɆɘɚɔɖɒə Network Cloud 

ɔɕɋɖɆɘɔɖɗɐɔɉɔ ɐɑɆɗɗɆ AT&T, ɖɆɍɖɆɇɔɘɆɓɓəɤ ɈɓəɘɖɎ ɔɕɋɖɆɘɔɖɆ Ɋɑɥ ɖɆɇɔɘɡ ɋɉɔ ɇɆɍɔɈɔɏ ɗɋɘɎ 5G, 

Ɇ ɉɖəɕɕɆ ɖɆɍɖɆɇɔɘɝɎɐɔɈ ɕɑɆɘɚɔɖɒɡ AT&T Network Cloud ɕɔɑəɝɎɘ ɕɖɋɊɑɔɌɋɓɎɥ ɕɖɎɗɔɋɊɎɓɎɘɢɗɥ ɐ 

Microsoft. ȸɆɐɌɋ Microsoft ɕɖɎɔɇɖɋɘɋɘ ɕɖɔɉɖɆɒɒɓɔɋ ɔɇɋɗɕɋɝɋɓɎɋ AT&T Ɋɑɥ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ Ɏ 

əɕɖɆɈɑɋɓɎɥ ɌɎɍɓɋɓɓɡɒ ɜɎɐɑɔɒ, Ɏɗɕɔɑɢɍəɋɒɔɋ Ɋɑɥ ɖɆɍɖɆɇɔɘɐɎ Ɏ ɖɆɍɈɋɖɘɡɈɆɓɎɥ ɔɇɑɆɐɆ 

ɔɕɋɖɆɘɔɖɗɐɔɉɔ əɖɔɈɓɥ, ɐɔɘɔɖɔɋ ɍɆɕəɗɐɆɋɘ ɐɔɓɘɋɏɓɋɖɓɡɋ ɎɑɎ ɈɎɖɘəɆɑɎɍɎɖɔɈɆɓɓɡɋ ɗɋɘɋɈɡɋ 
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ɗɋɖɈɎɗɡ. Microsoft ɗɊɋɑɆɋɘ ɕɑɆɘɚɔɖɒə Ɋɔɗɘəɕɓɔɏ Ɋɑɥ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɊɖəɉɎɒɎ ɔɕɋɖɆɘɔɖɆɒɎ ɗɈɥɍɎ 

ɝɋɖɋɍ MS Azure for operators Ɏ ɎɓɈɋɗɘɎɖəɋɘ Ɉ ɖɆɍɈɎɘɎɋ ɣɐɔɗɎɗɘɋɒɡ Ɉɔɐɖəɉ ɣɘɔɏ ɕɑɆɘɚɔɖɒɡ, ɝɘɔɇɡ 

əɕɖɔɗɘɎɘɢ Ɏ əɗɐɔɖɎɘɢ ɕɋɖɋɓɔɗ ɗɋɘɋɈɡɛ ɖɆɇɔɝɎɛ ɓɆɉɖəɍɔɐ Ɉ ɔɇɑɆɐɔ. 

Ȩ ɖɋɍəɑɢɘɆɘɋ ɊɆɓɓɔɏ ɗɊɋɑɐɎ AT&T ɖɆɗɗɝɎɘɡɈɆɋɘ ɗəɟɋɗɘɈɋɓɓɔ ɗɓɎɍɎɘɢ ɍɆɘɖɆɘɡ ɓɆ ɕɖɔɋɐɘɎɖɔɈɆɓɎɋ 

Ɏ ɖɆɍɖɆɇɔɘɐə ɓɔɈɡɛ ɗɋɖɈɎɗɔɈ, Ɇ ɘɆɐɌɋ ɕɑɆɓɎɖəɋɘ ɈɔɗɕɔɑɢɍɔɈɆɘɢɗɥ ɕɖɋɎɒəɟɋɗɘɈɆɒɎ ɊɔɗɘəɕɆ ɐ 

ɔɇɑɆɐə, ɎɗɐəɗɗɘɈɋɓɓɔɒə Ɏɓɘɋɑɑɋɐɘə Ɏ ɘɋɛɓɔɑɔɉɎɥɒ ɉɖɆɓɎɝɓɡɛ ɈɡɝɎɗɑɋɓɎɏ Microsoft. Ȫɑɥ Microsoft 

ɗɊɋɑɐɆ ɕɔɍɈɔɑɥɋɘ ɗɔɍɊɆɘɢ ɕɔɑɓɔɜɋɓɓəɤ ɕɑɆɘɚɔɖɒə Ɋɑɥ əɕɖɆɈɑɋɓɎɥ ɓɔɈɡɒɎ əɗɑəɉɆɒɎ ɔɕɋɖɆɘɔɖɔɈ 

ɗɈɥɍɎ. Ƀɘɔɘ ɞɆɉ ɕɔɒɔɌɋɘ Microsoft ɊɔɉɓɆɘɢ ɐɔɓɐəɖɋɓɘɆ - Amazon Web Services, ɐɔɘɔɖɡɏ əɌɋ 

ɔɇɠɥɈɎɑ ɔ ɓɋɗɐɔɑɢɐɎɛ ɗɊɋɑɐɆɛ ɕɔ ɖɆɍɒɋɟɋɓɎɤ ɗɋɘɋɏ 5G Ɉ ɗɈɔɋɒ ɔɇɑɆɐɋ. 

Ȩ ɖɆɒɐɆɛ ɖɆɍɈɎɘɎɥ ɕɔɖɘɚɋɑɥ ɗɋɖɈɎɗɔɈ Microsoft Ɋɑɥ ɝɆɗɘɓɡɛ ɗɋɘɋɏ 5G ɔɇɠɥɈɑɋɓɔ ɔ ɗɔɉɑɆɞɋɓɎɎ ɗ 

Samsung. ȭɆɥɈɑɋɓɔ ɝɘɔ ɔɇɋ ɐɔɒɕɆɓɎɎ ɕɑɆɓɎɖəɤɘ ɕɖɔɊɈɎɉɆɘɢ ɈɎɖɘəɆɑɎɍɆɜɎɤ ɖɋɞɋɓɎɏ 5G, 

ɈɐɑɤɝɆɥ ɖɆɍɈɋɖɘɡɈɆɓɎɋ ɘɋɛɓɔɑɔɉɎɏ Samsung Virtualized RAN, ɈɎɖɘəɆɑɎɍɎɖɔɈɆɓɓɔɉɔ ɥɊɖɆ Ɏ 

ɕɔɉɖɆɓɎɝɓɡɛ ɈɡɝɎɗɑɋɓɎɏ (MEC) Ɉ Microsoft Azure. ȵɔ ɒɓɋɓɎɤ Samsung, ɜɋɑɢ ɗɔɉɑɆɞɋɓɎɥ ɗɔɗɘɔɎɘ 

Ɉ ɘɔɒ, ɝɘɔɇɡ ɊɔɇɎɘɢɗɥ ɇɔɑɢɞɋɏ ɣɐɔɓɔɒɎɝɋɗɐɔɏ ɣɚɚɋɐɘɎɈɓɔɗɘɎ ɕɖɎ ɖɆɍɈɋɖɘɡɈɆɓɎɎ 5G, ɗɓɎɍɎɈ 

ɇɆɖɢɋɖ Ɋɑɥ ɈɛɔɊɆ Ɉ ɝɆɗɘɓɡɋ ɗɋɘɎ 5G Ɉ ɕɖɋɊɕɖɎɥɘɎɏ ɖɋɆɑɢɓɔɏ ɗɚɋɖɡ ɣɐɔɓɔɒɎɐɎ. 
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5.1.4.  IBM Cloud Satellite  

ȷɋɖɈɎɗ IBM Cloud Satellite ɕɔɍɈɔɑɥɋɘ ɐɔɒɕɆɓɎɥɒ ɎɗɕɔɑɢɍɔɈɆɘɢ ɓɆɇɔɖ ɔɇɑɆɝɓɡɛ ɗɋɖɈɎɗɔɈ, ɘɆɐɎɛ 

ɐɆɐ ɎɗɐəɗɗɘɈɋɓɓɡɏ Ɏɓɘɋɑɑɋɐɘ (ȮȮ), ɔɇɑɆɝɓɆɥ ɇɋɍɔɕɆɗɓɔɗɘɢ Ɏ ɆɈɘɔɒɆɘɎɍɆɜɎɥ ɌɎɍɓɋɓɓɔɉɔ ɜɎɐɑɆ 

ɗɋɖɈɎɗɔɈ, ɓɋɍɆɈɎɗɎɒɔ ɔɘ ɘɔɉɔ, ɉɊɋ ɓɆɛɔɊɥɘɗɥ Ɏɛ ɖɆɇɔɝɎɋ ɓɆɉɖəɍɐɎ - Ɉ ɕəɇɑɎɝɓɔɒ ɎɑɎ ɝɆɗɘɓɔɒ 

ɔɇɑɆɐɋ, ɑɔɐɆɑɢɓɔ ɎɑɎ ɓɆ ɉɖɆɓɎɜɋ (Edge). 

ȳɆ ȶɎɗ. 53 ɕɔɐɆɍɆɓɡ ɔɗɓɔɈɓɡɋ ɐɔɒɕɔɓɋɓɘɡ IBM Cloud Satellite Ɏ Ɏɛ ɈɍɆɎɒɔɊɋɏɗɘɈɎɋ Ɋɖəɉ ɗ Ɋɖəɉɔɒ. 

ȶɎɗ. 53 . Ȱɔɒɕɔɓɋɓɘɡ IBM  Cloud  Satellite , ɔɇɋɗɕɋɝɋɓɎɋ Ɏɛ ɗɈɥɍɓɔɗɘɎ Ɏ 

ɖɆɗɕɖɋɊɋɑɋɓɎɋ ɗɚɋɖ ɔɘɈɋɘɗɘɈɋɓɓɔɗɘɎ ɕɔ əɕɖɆɈɑɋɓɎɤ ɎɒɎ  

 

ȮɗɘɔɝɓɎɐ: IBM 

Ȼɔɗɘɡ, ɐɔɘɔɖɡɋ ɕɖɎɗɔɋɊɎɓɥɤɘɗɥ ɐ ɕɑɔɗɐɔɗɘɎ əɕɖɆɈɑɋɓɎɥ ɒɋɗɘɔɕɔɑɔɌɋɓɎɋɒ IBM Satellite, ɊɔɑɌɓɡ 

Ɏɒɋɘɢ ɗɔɋɊɎɓɋɓɎɋ ɗ ɓɎɍɐɔɏ ɍɆɊɋɖɌɐɔɏ, ɓɋ ɕɖɋɈɡɞɆɤɟɋɋ 200 ɒɎɑɑɎɗɋɐəɓɊ (<= 200 ɒɗ), Ɉɖɋɒɥ 

ɕɖɎɋɒɆ-ɕɋɖɋɊɆɝɎ (RTT) Ɉ ɖɋɉɎɔɓ IBM Cloud. ȵɔ ɒɋɖɋ əɈɋɑɎɝɋɓɎɥ ɍɆɊɋɖɌɐɎ ɔɐɆɍɡɈɆɋɘɗɥ ɈɑɎɥɓɎɋ 

ɓɆ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɢ, Ɉ ɘɔɒ ɝɎɗɑɋ ɓɆ ɕɖɔɕəɗɐɓəɤ ɗɕɔɗɔɇɓɔɗɘɢ ɐɆɓɆɑɆ, Ɉɖɋɒɥ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ 

əɗɑəɉ, Ɉɖɋɒɥ ɈɔɗɗɘɆɓɔɈɑɋɓɎɥ ɕɔɗɑɋ ɗɇɔɥ ɛɔɗɘɆ Ɏ, Ɉ ɐɖɆɏɓɎɛ ɗɑəɝɆɥɛ, Ɋɔɗɘəɕɓɔɗɘɢ ɖɋɗəɖɗɔɈ. 

Ȫɑɥ ɔɇɋɗɕɋɝɋɓɎɥ Ɉɡɗɔɐɔɏ ɊɔɗɘəɕɓɔɗɘɎ ɖɆɍɈɔɖɆɝɎɈɆɋɒɡɛ Ɉ ɖɆɗɕɖɋɊɋɑɋɓɓɔɒ ɔɇɑɆɐɋ ɕɖɎɑɔɌɋɓɎɏ 

IBM Cloud ɕɖɋɊɔɗɘɆɈɑɥɋɘ ɘɆɐ ɓɆɍɡɈɆɋɒɡɋ ɒɓɔɉɔɍɔɓɆɑɢɓɡɋ ɖɋɉɎɔɓɡ (MZR) - ɘɖɎ ɎɑɎ ɇɔɑɋɋ 

ɓɋɍɆɈɎɗɎɒɡɛ Ɋɖəɉ ɔɘ ɊɖəɉɆ ɍɔɓɡ ɊɔɗɘəɕɓɔɗɘɎ, ɕɔɍɈɔɑɥɤɟɎɋ ɉɆɖɆɓɘɎɖɔɈɆɘɢ, ɝɘɔ ɑɤɇɡɋ ɗɇɔɎ, 

ɗɈɥɍɆɓɓɡɋ ɗ ȼȴȪ Ɏ ɋɉɔ ɎɓɚɖɆɗɘɖəɐɘəɖɔɏ ɍɆɘɖɔɓəɘ ɔɊɓɔɈɖɋɒɋɓɓɔ ɘɔɑɢɐɔ ɔɊɓə ɍɔɓə (ȶɎɗ. 54). ȵɖɎ 

ɣɘɔɒ ɊɆɓɓɡɏ ɕɔɊɛɔɊ ɘɖɋɇəɋɘ ɇɔɑɋɋ Ɉɡɗɔɐəɤ ɗɐɔɖɔɗɘɢ ɗɔɋɊɎɓɋɓɎɥ Ɏ ɓɆɊɋɌɓɔɗɘɢɤ ɗɔɋɊɎɓɋɓɎɥ 

ɒɋɌɊə ɜɋɓɘɖɆɒɎ ɔɇɖɆɇɔɘɐɎ ɊɆɓɓɡɛ Ɋɑɥ ɐɑɎɋɓɘɗɐɎɛ ɖɋɗəɖɗɔɈ. Ȫɑɥ ɖɋɞɋɓɎɥ ɣɘɔɏ ɕɖɔɇɑɋɒɡ Ɉ 2021 

ɉɔɊə IBM ɔɇɠɥɈɎɑɆ ɔ ɍɆɕəɗɐɋ ɗɋɖɈɎɗɆ IBM Cloud Direct Link 2.018 Ɉɔ Ɉɗɋɛ ɞɋɗɘɎ MZR (ȪɆɑɑɆɗ, 

ȨɆɞɎɓɉɘɔɓ, ɔɐɖəɉ ȰɔɑəɒɇɎɥ, ȱɔɓɊɔɓ, ȺɖɆɓɐɚəɖɘ, ȷɎɊɓɋɏ, ȸɔɐɎɔ). ȷ ɕɔɒɔɟɢɤ ɗɋɘɎ Direct Link 

ɐɑɎɋɓɘɡ ɒɔɉəɘ ɕɔɊɐɑɤɝɆɘɢ ɑɔɐɆɑɢɓɡɋ ɎɓɚɖɆɗɘɖəɐɘəɖɡ ɐ ɖɋɗəɖɗɆɒ IBM Cloud ɓɋ Ɏɗɕɔɑɢɍəɥ 

ɕəɇɑɎɝɓɡɏ Ȯɓɘɋɖɓɋɘ. ȵɖɋɊɔɗɘɆɈɑɥɋɘɗɥ ɈɔɍɒɔɌɓɔɗɘɢ əɊɆɑɋɓɓɔɉɔ ɕɔɑəɝɋɓɎɥ ɕɔɑɔɗɡ ɕɖɔɕəɗɐɆɓɎɥ 

ɕɔ ɍɆɕɖɔɗə. 

ȷɋɖɈɎɗ IBM Cloud Direct Link 2.0 ɖɋɆɑɎɍɔɈɆɓ ɐɆɐ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɋɒɐɔɗɘɎ ɗɔɇɗɘɈɋɓɓɔɏ 

ɒɆɉɎɗɘɖɆɑɢɓɔɏ ɗɋɘɎ IBM Ɏ ɘɔɝɋɐ ɔɇɒɋɓɆ ɘɖɆɚɎɐɔɒ, ɘɆɐ Ɏ ɝɋɖɋɍ ɕɆɖɘɓɋɖɗɘɈɆ ɗ ɔɕɋɖɆɘɔɖɆɒɎ ɗɈɥɍɎ, 

ɍɆɕəɗɘɎɈɞɎɒɎ Ɉ ɐɔɒɒɋɖɝɋɗɐəɤ ɣɐɗɕɑəɆɘɆɜɎɤ ɗɋɖɈɎɗɡ BoD, ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɋ IBM ɐɆɐ ɗɋɖɈɎɗ IBM 

                                            
18 https://cloud.ibm.com/docs/dl?topic=dl -models-for-diversity-and-redundancy-in-direct-link 
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Direct Link Connect 2.0. Ȩ ɝɆɗɘɓɔɗɘɎ, Ɉ ȷȾȦ ɔɗɓɔɈɓɡɒ ɕɖɔɈɆɏɊɋɖɔɒ BoD Ɋɑɥ ɗɋɖɈɎɗɆ Direct Link 

Connect 2.0. ɈɡɗɘəɕɆɋɘ AT&T ɗ ɗɋɖɈɎɗɔɒ NetBond19. 

ȶɎɗ. 54. ȴɇɋɗɕɋɝɋɓɎɋ ɗɋɘɋɈɔɏ ɗɈɥɍɓɔɗɘɎ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɐɔɒɕɔɓɋɓɘ IBM  Cloud  

Satellite  ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɗɋɖɈɎɗɆ IBM  Direct Link Connect 2.0.  

 

ȮɗɘɔɝɓɎɐ: IBM 

ȰɑɤɝɋɈɡɋ ɔɗɔɇɋɓɓɔɗɘɎ IBM Cloud Direct Link 2.0: 

¶ ȵɔɊɊɋɖɌɐɆ ɓɋɗɐɔɑɢɐɎɛ ɈɎɖɘəɆɑɢɓɡɛ ɝɆɗɘɓɡɛ ɔɇɑɆɐɔɈ (VPC) ɗ ɐɑɆɗɗɎɝɋɗɐɎɒ Ɋɔɗɘəɕɔɒ ɎɑɎ 

ɇɋɍ ɓɋɉɔ Ɉ ɔɊɓɔɏ əɝɋɘɓɔɏ ɍɆɕɎɗɎ. 

¶ ȹɑəɝɞɋɓɓɡɋ ɕɆɖɆɒɋɘɖɡ BYOIP (Bring Your Own IP) ɗ VPC Ɋɑɥ ɗɔɍɊɆɓɎɥ Ɉɗɘɖɔɋɓɓɔɉɔ 

ɗɔɋɊɎɓɋɓɎɥ ɒɋɌɊə ɑɔɐɆɑɢɓɔɏ ɗɖɋɊɔɏ Ɏ IBM Cloud. 

¶ ȵɔɊɊɋɖɌɐɆ ɕɔɊɐɑɤɝɋɓɎɏ ɐ ɓɋɗɐɔɑɢɐɎɒ əɝɋɘɓɡɒ ɍɆɕɎɗɥɒ IBM Cloud ɝɋɖɋɍ VPC. 

¶ ȧɎɑɑɎɓɉ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɉɎɇɐɔɏ ɘɆɖɎɚɎɐɆɜɎɎ, ɗɓɎɌɆɤɟɋɏ ɕɔɖɔɉ ɈɛɔɊɆ Ɉ IBM Cloud. 

¶ ȹɑəɝɞɋɓɓɡɏ ɕɔɑɢɍɔɈɆɘɋɑɢɗɐɎɏ Ɏɓɘɋɖɚɋɏɗ (UX) ɝɋɖɋɍ ɕɔɊɐɑɤɝɋɓɎɥ Direct Link ɗ 

ɖɆɗɞɎɖɋɓɓɔɏ ɎɓɈɋɓɘɆɖɎɍɆɜɎɋɏ Ɏ ɈɎɊɎɒɔɗɘɢɤ ɗɔɗɘɔɥɓɎɥ ɒɆɖɞɖəɘɎɍɆɘɔɖɔɈ. 

Direct Link 2.0 Ɉ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ ɕɖɋɊɑɆɉɆɋɘ ɊɈɆ ɈɆɖɎɆɓɘɆ ɕɔɊɐɑɤɝɋɓɎɥ - Direct Link Dedicated Ɏ 

Direct Link Connect: 

¶ Direct Link Dedicated ð ɣɘɔ ɔɊɓɔɕɔɑɢɍɔɈɆɘɋɑɢɗɐɔɋ ɐɖɔɗɗ-ɗɔɋɊɎɓɋɓɎɋ ɓɆ ɔɗɓɔɈɋ 

ɔɕɘɔɈɔɑɔɐɓɆ, ɐɔɘɔɖɔɋ ɔɇɋɗɕɋɝɎɈɆɋɘ ɕɔɊɐɑɤɝɋɓɎɋ ɝɆɗɘɓɔɏ ɗɋɘɎ ɕɔɑɢɍɔɈɆɘɋɑɥ ɐ IBM Cloud. 

Ƀɘɔ ɕɖɋɊɑɔɌɋɓɎɋ ɘɆɐɌɋ Ɏɗɕɔɑɢɍəɋɘɗɥ ɜɋɓɘɖɆɒɎ ɖɆɍɒɋɟɋɓɎɥ, ɖɆɗɕɔɑɔɌɋɓɓɡɒɎ ɖɥɊɔɒ ɗ 

ɘɔɝɐɆɒɎ ɕɖɎɗəɘɗɘɈɎɥ (PoP) IBM Cloud Ɏ ɜɋɓɘɖɆɒɎ ɔɇɖɆɇɔɘɐɎ ɊɆɓɓɡɛ. ȰɑɎɋɓɘɡ ɒɔɉəɘ 

ɈɡɇɖɆɘɢ ɗɐɔɖɔɗɘɢ 1, 2, 5 ɎɑɎ 10 ȩɇɎɘ/ɗ. 

¶ Direct Link Connect ɕɔɍɈɔɑɥɋɘ ɐɑɎɋɓɘɆɒ ɎɗɕɔɑɢɍɔɈɆɘɢ ɕɔɗɘɆɈɟɎɐɆ əɗɑəɉ Ɋɑɥ ɇɡɗɘɖɔɉɔ 

əɗɘɆɓɔɈɑɋɓɎɥ Ɏ ɊɔɗɘɆɈɐɎ ɕɔɊɐɑɤɝɋɓɎɥ ɐ ɒɋɗɘɔɕɔɑɔɌɋɓɎɥɒ IBM Cloud. ɃɘɎ ɕɖɔɈɆɏɊɋɖɡ 

əɌɋ ɕɔɊɐɑɤɝɋɓɡ ɐ ɗɋɘɎ IBM Cloud ɗ ɕɔɒɔɟɢɤ ɐɆɓɆɑɔɈ ɗ Ɉɡɗɔɐɔɏ ɕɖɔɕəɗɐɓɔɏ 

                                            
19 https://cloud.ibm.com/docs/dl?topic=dl -how-to-order-ibm-cloud-dl-connect 
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ɗɕɔɗɔɇɓɔɗɘɢɤ. ȰɑɎɋɓɘɡ ɒɔɉəɘ ɈɡɇɎɖɆɘɢ ɒɋɌɊə ɗɐɔɖɔɗɘɢɤ 50, 100, 200 Ɏ 500 ȲɇɎɘ/ɗ ɎɑɎ 

1, 2 Ɏ 5 ȩɇɎɘ/ɗ.  

ȷɐɔɖɔɗɘɎ 5-10 ȩɇɎɘ/ɗ ɓɋɔɇɛɔɊɎɒɡ Ɋɑɥ ɔɇɋɗɕɋɝɋɓɎɥ ɗɈɥɍɓɔɗɘɎ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɗɋɖɈɋɖɔɈ ɇɆɍ 

ɊɆɓɓɡɛ Ɏ/ɎɑɎ ɗɋɖɈɋɖɔɈ ɕɖɎɑɔɌɋɓɎɏ ɗ ɗɋɖɈɋɖɆɒɎ ɇɆɍ ɊɆɓɓɡɛ, ɘɔ ɋɗɘɢ Ɋɑɥ ɖɋɆɑɎɍɆɜɎɎ 

ɖɆɗɕɖɋɊɋɑɋɓɓɔɉɔ backend ɈɡɗɔɐɔɓɆɉɖəɌɋɓɓɡɛ ɕɖɎɑɔɌɋɓɎɏ. 

IBM Ɏɗɕɔɑɢɍəɋɘ ɕɆɖɘɓɋɖɗɘɈɆ ɗ ɔɕɋɖɆɘɔɖɆɒɎ ɓɋ ɘɔɑɢɐɔ Ɋɑɥ ɔɇɋɗɕɋɝɋɓɎɥ ɗɈɥɍɓɔɗɘɎ ɣɑɋɒɋɓɘɔɈ 

ɖɆɗɕɖɋɊɋɑɋɓɓɔɉɔ ɔɇɑɆɐɆ IBM Cloud Satellite, ɓɔ Ɏ Ɋɑɥ ɕɖɔɊɈɎɌɋɓɎɥ ɣɘɔɉɔ ɗɋɖɈɎɗɆ ɓɆ ɖɡɓɔɐ. ȸɆɐ, 

ɔɊɓɎɒ Ɏɍ ɕɆɖɘɓɋɖɔɈ IBM ɕɔ ɕɖɔɊɈɎɌɋɓɎɤ ɗɋɖɈɎɗɆ Cloud Satellite ɈɡɗɘəɕɆɋɘ ɔɕɋɖɆɘɔɖ Colt. Ȩ 

ɖɆɒɐɆɛ ɕɆɖɘɓɋɖɗɘɈɆ ɗ IBM Colt ɇəɊɋɘ ɎɗɕɔɑɢɍɔɈɆɘɢ ɒɔɊɋɑɢ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɗɋɘɋɈɡɛ əɗɑəɉ IBM çɕɔ 

ɘɖɋɇɔɈɆɓɎɤè Ɏ ɈɔɍɒɔɌɓɔɗɘɎ ɎɓɘɋɉɖɆɜɎɔɓɓɔɉɔ ɕɔɊɖɆɍɊɋɑɋɓɎɥ IBM Global Business Services Ɉ 

ɗɔɝɋɘɆɓɎɎ ɗ ɗɔɇɗɘɈɋɓɓɡɒɎ ɗɋɖɈɎɗɆɒɎ ɓɔɈɔɉɔ ɕɔɐɔɑɋɓɎɥ, Ɉ ɝɆɗɘɓɔɗɘɎ Colt DCA On Demand. 

ȪɖəɉɎɒ ɕɖɎɒɋɖɔɒ ɕɆɖɘɓɋɖɗɘɈɆ IBM ɗ ɔɕɋɖɆɘɔɖɆɒɎ ɥɈɑɥɋɘɗɥ ɖɆɍɖɆɇɔɘɆɓɓɡɏ ɗɔɈɒɋɗɘɓɔ ɗ Lumen 

ɗɋɖɈɎɗ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɈɡɝɎɗɑɋɓɎɏ, ɕɔɍɈɔɑɥɤɟɎɏ ɖɆɍɈɋɖɘɡɈɆɘɢ ɕɖɎɑɔɌɋɓɎɥ ɗ ɎɓɘɋɓɗɎɈɓɡɒ 

ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɊɆɓɓɡɛ, ɘɆɐɎɋ ɐɆɐ ɈɎɊɋɔɆɓɆɑɎɘɎɐɆ, Ɉ ɖɆɗɕɖɋɊɋɑɋɓɓɡɛ ɗɖɋɊɆɛ, ɘɆɐɎɛ ɐɆɐ ɔɚɎɗɡ 

Ɏ ɘɔɖɉɔɈɡɋ ɕɔɒɋɟɋɓɎɥ, Ɏ ɕɔɑɢɍɔɈɆɘɢɗɥ ɕɖɋɎɒəɟɋɗɘɈɆɒɎ ɎɓɚɖɆɗɘɖəɐɘəɖɡ, ɖɆɗɗɝɎɘɆɓɓɔɏ ɓɆ 

ɍɆɊɋɖɌɐə Ɉ ɓɋɗɐɔɑɢɐɔ ɒɎɑɑɎɗɋɐəɓɊ. ȵɔɗɐɔɑɢɐə ɕɖɎɑɔɌɋɓɎɋ ɒɔɌɋɘ ɇɡɘɢ ɖɆɍɒɋɟɋɓɔ Ɉ Red Hat 

OpenShift ɝɋɖɋɍ IBM Cloud Satellite Ɉ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔɏ ɇɑɎɍɔɗɘɎ ɔɘ ɕɋɖɎɚɋɖɎɏɓɔɉɔ 

ɒɋɗɘɔɕɔɑɔɌɋɓɎɥ, ɐɆɒɋɖɡ Ɏ ɊɆɘɝɎɐɎ ɒɔɉəɘ ɖɆɇɔɘɆɘɢ ɕɔɝɘɎ Ɉ ɖɋɆɑɢɓɔɒ ɈɖɋɒɋɓɎ, ɝɘɔ ɕɔɒɔɉɆɋɘ 

ɕɔɈɡɗɎɘɢ ɐɆɝɋɗɘɈɔ Ɏ ɇɋɍɔɕɆɗɓɔɗɘɢ. Ȱɖɔɒɋ ɘɔɉɔ, ɐɑɎɋɓɘɡ Ɏɍ ɖɆɍɓɡɛ ɖɋɉɎɔɓɔɈ ɒɔɉəɘ ɑəɝɞɋ ɖɋɞɆɘɢ 

ɕɖɔɇɑɋɒɡ ɗəɈɋɖɋɓɎɘɋɘɆ ɊɆɓɓɡɛ, ɖɆɍɈɋɖɘɡɈɆɥ ɣɘə ɈɡɝɎɗɑɎɘɋɑɢɓəɤ ɒɔɟɓɔɗɘɢ ɇɑɎɌɋ ɐ ɒɋɗɘə 

ɗɔɍɊɆɓɎɥ ɊɆɓɓɡɛ. 
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5.2.  ȵȶȴȫȰȸɁ ȺȶȦȩȲȫȳȸȦȶȳȴȯ ȦȨȸȴȲȦȸȮȭȦȼȮȮ Ȯ 

ȮȳȸȫȱȱȫȰȸȹȦȱȮȭȦȼȮȮ NMS/ OSS/ BSS ȳȫ ȷȨɅȭȦȳȳɁȫ ȷ 

ȶȫȦȱȮȭȦȼȮȫȯ ȳȴȨɁȻ ȹȷȱȹȩ 

5.2.1.  ȴɕɘɎɒɎɍɆɜɎɥ əɘɎɑɎɍɆɜɎɎ Ɏ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ RAN, 

ɔɕɘɎɒɎɍɆɜɎɥ Ɋɔɑɉɔɗɖɔɝɓɔɉɔ ɕɑɆɓɎɖɔɈɆɓɎɥ ɖɆɍɈɎɘɎɥ ɗɋɘɎ 

ȷɔɉɑɆɗɓɔ ɔɜɋɓɐɆɒ ɎɗɗɑɋɊɔɈɆɘɋɑɋɏ (ȶɎɗ. 55)20, ɕɔ ɗɔɗɘɔɥɓɎɤ ɓɆ 2013 ɉɔɊ Ɉ ɗɘɖəɐɘəɖə 

ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ ȮȰȸ-ɔɇɔɖəɊɔɈɆɓɎɥ ɔɗɓɔɈɓɔɏ ɈɐɑɆɊ ɈɓɔɗɎɑɎ ɊɆɘɆ- Ɏ ɐɔɑɑ-ɜɋɓɘɖɡ ï ɗəɒɒɆɖɓɔ 

69%, Ɇ ɘɆɐɌɋ ȮȰȸ-ɔɇɔɖəɊɔɈɆɓɎɋ ɖɆɍɒɋɟɆɋɒɔɋ ɓɆ ɗɘɔɖɔɓɋ 2B Ɏ 2C-ɕɔɘɖɋɇɎɘɋɑɋɏ (on-premise) ï 

19%. ȷɖɋɊɎ ɈɎɊɔɈ ɔɇɔɖəɊɔɈɆɓɎɥ ɗɋɘɋɏ ɗɈɥɍɎ, ɔɇɟɎɏ ɈɐɑɆɊ ɐɔɘɔɖɡɛ Ɉ ȮȰȸ-ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɋ 

ɗɔɗɘɆɈɑɥɋɘ 21%, ɕɔ ɕɔɐɆɍɆɘɋɑɤ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ ɑɎɊɎɖɔɈɆɑ RAN ï 14% ɔɘ ɔɇɟɋɉɔ ȮȰȸ-

ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ Ɏ 67% ɔɘ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ ɔɇɔɖəɊɔɈɆɓɎɥ WAN. ɃɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɋ 

ɕɖɔɈɔɊɓɡɛ ɗɋɘɋɏ ɊɔɗɘəɕɆ ɗɔɗɘɆɈɑɥɑɔ 5% ɔɘ ɔɇɟɋɉɔ ȮȰȸ-ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ Ɏ 24% ɔɘ 

ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ ɔɇɔɖəɊɔɈɆɓɎɥ WAN, Ɉ ɔɗɓɔɈɓɔɒ ɕɔ ɕɖɎɝɎɓɋ ɞɎɖɔɐɔɉɔ ɎɗɕɔɑɢɍɔɈɆɓɎɥ Ɉ 2013 

ɉɔɊə ɔɇɔɖəɊɔɈɆɓɎɥ xDSL, DOCSIS Ɏ Ɋɖəɉɔɉɔ ɔɇɔɖəɊɔɈɆɓɎɥ Ɉ ɐɆɝɋɗɘɈɋ ɗɖɋɊɡ ɕɋɖɋɊɆɝɎ 

Ɏɗɕɔɑɢɍəɤɟɋɉɔ ɒɋɊɓɡɋ ɐɆɇɋɑɎ. ɃɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɋ ɔɕɘɎɝɋɗɐɎɛ ɗɋɘɋɏ ɓɆ ɣɘɔɒ ɚɔɓɋ ɕɖɆɐɘɎɝɋɗɐɎ 

ɓɋɍɆɒɋɘɓɔ (2%) . 

ȶɎɗ. 55 . ȴɜɋɓɐɆ ɉɑɔɇɆɑɢɓɔɏ ɗɘɖəɐɘəɖɡ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ ȮȰȸ-ɔɇɔɖəɊɔɈɆɓɎɥ, 

ɚɆɐɘ ɍɆ 2013 ɉ., ɕɖɔɉɓɔɍ ɓɆ 2025 ɉ. 

 

ȮɗɘɔɝɓɎɐ: ɎɗɗɑɋɊɔɈɆɓɎɋ çGreener energy-efficient and sustainable networks: State-of-the-art and new trendsè 

ȵɔ ɒɋɖɋ ɣɈɔɑɤɜɎɎ ɒɔɇɎɑɢɓɡɛ ɗɋɘɋɏ ɔɘ 2G ɐ LTE ɕɎɐɔɈɔɋ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɋ ȧȷ ɓɋəɐɑɔɓɓɔ ɖɔɗɑɔ 

Ɉ ɗɈɥɍɎ ɗ əɈɋɑɎɝɋɓɎɋɒ ɐɔɑɎɝɋɗɘɈɆ ɝɆɗɘɔɘɓɡɛ ɊɎɆɕɆɍɔɓɔɈ Ɏ ɗɐɔɖɔɗɘɋɏ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ (ȶɎɗ. 52). 

Ƀɘɔ, Ɉ ɗɈɔɤ ɔɝɋɖɋɊɢ, ɕɔɘɖɋɇɔɈɆɑɔ ɔɘ ɔɕɋɖɆɘɔɖɔɈ ɕɖɎɒɋɓɋɓɎɥ ɖɆɍɑɎɝɓɡɛ ɒɋɘɔɊɔɈ ɔɕɘɎɒɎɍɆɜɎɎ 

ɖɋɌɎɒɔɈ ɣɐɗɕɑəɆɘɆɜɎɎ ȧȷ, Ɉ ɝɆɗɘɓɔɗɘɎ, əɊɆɑɋɓɓɔɉɔ ɈɐɑɤɝɋɓɎɥ/ɈɡɐɑɤɝɋɓɎɥ ɔɇɔɖəɊɔɈɆɓɎɥ ȧȷ Ɉ 

                                            
20 J. Lorincz, A. Capone and J. Wu, "Greener energy-efficient and sustainable networks: State-of-the-art and new 
trends", Sensors, vol. 19, no. 22, pp. 48 -64, Nov. 2019.  
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ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɘɋɐəɟɋɏ ɓɆɉɖəɍɐɎ. ȸɆɐ, ɓɆɕɖɎɒɋɖ, China Mobile ɍɆ ɗɝɋɘ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɊɆɓɓɔɉɔ 

ɕɔɊɛɔɊɆ ɊɔɇɎɑɆɗɢ ɣɐɔɓɔɒɎɎ 36 ɒɑɓ. ȰȨɘ ɍɆ ɕɋɖɎɔɊ ɗ 2009 ɉɔɊɆ21. ȦɓɆɑɔɉɎɝɓɡɋ ɖɋɞɋɓɎɥ ɇɡɑɎ 

ɎɗɕɔɑɢɍɔɈɆɓɡ Ɏ ɊɖəɉɎɒɎ ɔɕɋɖɆɘɔɖɆɒɎ. 

Ȩ ɜɋɑɔɒ Ɉ ɖɋɍəɑɢɘɆɘɋ ɕɖɋɊɕɖɎɓɎɒɆɋɒɡɛ ɔɕɋɖɆɘɔɖɆɒɎ ɒɔɇɎɑɢɓɡɛ ɗɋɘɋɏ ɒɋɖɆɒ Ɉ ɕɔɗɑɋɊɓɎɋ ɉɔɊɡ 

Ɉ ɒɎɖɋ ɕɖɆɐɘɎɝɋɗɐɎ ɔɘɗəɘɗɘɈɔɈɆɑ ɖɔɗɘ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ RAN: ɗ 2015 ɕɔ 2020 ɉɉ. ɉɑɔɇɆɑɢɓɔɋ 

ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɋ RAN Ɉɡɖɔɗɑɔ ɗ 77 ɑɎɞɢ Ɋɔ 86 ȸȨɘ ɕɖɎ ɕɥɘɎɐɖɆɘɓɔɒ ɖɔɗɘɋ ɕɑɔɘɓɔɗɘɎ 

ɖɆɍɒɋɟɋɓɎɥ ȧȷ ï ɗ 8-10 ȧȷ ɓɆ ɐɒ2 Ɋɔ 40-50 ȧȷ ɓɆ ɐɒ2. ȵɔ ɊɆɓɓɡɒ Huawei, ɗɖɋɊɓɋɒɎɖɔɈɔɏ əɖɔɈɋɓɢ 

ɍɆɘɖɆɘ ɓɆ ɣɑɋɐɘɖɔɣɓɋɖɉɎɤ ɔɕɋɖɆɘɔɖɔɈ ɒɔɇɎɑɢɓɡɛ ɗɋɘɋɏ ɈɆɖɢɎɖəɋɘɗɥ Ɉ ɞɎɖɔɐɔɒ ɊɎɆɕɆɍɔɓɋ 

ɍɓɆɝɋɓɎɏ - 1-8% ɔɘ ɈɡɖəɝɐɎ, ɝɘɔ ɗɔɔɘɈɋɘɗɘɈəɋɘ 2-12% Ɉ ɗɘɖəɐɘəɖɋ ɔɕɋɖɆɜɎɔɓɓɡɛ ɍɆɘɖɆɘ22. ȵɔ 

ɊɆɓɓɡɒ Analysis Mason, ɋɌɋɉɔɊɓɡɋ ɍɆɘɖɆɘɡ ɔɕɋɖɆɘɔɖɔɈ ɒɔɇɎɑɢɓɡɛ ɗɋɘɋɏ ɗɈɥɍɎ ɓɆ 

ɣɑɋɐɘɖɔɣɓɋɖɉɎɤ ɗɔɗɘɆɈɑɥɤɘ ɉɑɔɇɆɑɢɓɔ 25 ɒɑɖɊ. Ɋɔɑɑ., ɝɘɔ ɗɔɔɘɈɋɘɗɘɈəɋɘ 3% ɔɘ ɈɡɖəɝɐɎ 

ɒɔɇɎɑɢɓɡɛ ɔɕɋɖɆɘɔɖɔɈ Ɉ 2020 ɉɔɊə. ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɗɖɋɊɓɋɋ ɍɓɆɝɋɓɎɋ əɖɔɈɓɥ ɍɆɘɖɆɘ ɓɆ 

ɣɑɋɐɘɖɔɣɓɋɖɉɎɤ ɔɕɋɖɆɘɔɖɔɈ RAN ɖɆɈɓɔ 3% ɔɘ ɈɡɖəɝɐɎ Ɏ 5% ɔɘ ɔɇɟɋɉɔ ɖɆɍɒɋɖɆ ɔɕɋɖɆɜɎɔɓɓɡɛ 

ɍɆɘɖɆɘ. 

ȶɎɗ. 56. ȪɎɓɆɒɎɐɆ ɕɎɐɔɈɔɉɔ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ ɘɎɕɔɈɔɏ ɇɆɍɔɈɔɏ ɗɘɆɓɜɎɎ 

ɗɘɆɓɊɆɖɘɔɈ 2G-3G, LTE Ɏ 5G. 

 

ȮɗɘɔɝɓɎɐ: Huawei 

Ȩ ɖɆɗɝɋɘɋ ɓɆ ɕɋɖɋɊɆɝə ɋɊɎɓɎɜɡ ɊɆɓɓɡɛ ɗɋɘɎ 5G ɇɔɑɋɋ ɣɓɋɖɉɔɣɚɚɋɐɘɎɈɓɡ ɓɋɌɋɑɎ ɗɋɘɎ LTE. ȸɋɒ 

ɓɋ ɒɋɓɋɋ, ɕɋɖɋɛɔɊ ɓɆ RAN ɗɘɆɓɊɆɖɘɆ 5G Ɏ ɖɆɍɈɋɖɘɡɈɆɓɎɋ MEC ɓɆ ɇɆɍɔɈɡɛ ɗɘɆɓɜɎɥɛ ɕɔɈɡɞɆɋɘ 

                                            
21 https:// arxiv.org/pdf/1703.09875.pdf  
22 OPEX = Revenue - EBITDA, Ɉ ɗɖɋɊɓɋɒ ɗɔɗɘɆɈɑɥɤɟɆɥ 35%. 

https://arxiv.org/pdf/1703.09875.pdf
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ɕɖɎɔɖɎɘɋɘ ɖɋɞɋɓɎɥ ɍɆɊɆɝɎ ɗɓɎɌɋɓɎɥ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ ɔɇɔɖəɊɔɈɆɓɎɥ, ɖɆɍɈɋɖɓəɘɔɉɔ ɓɆ 

ɕɑɔɟɆɊɐɆɛ ɇɆɍɔɈɡɛ ɗɘɆɓɜɎɏ Ɏ ɕɖɋɊɔɗɘɆɈɑɥɋɘ ɓɔɈɡɋ ɈɔɍɒɔɌɓɔɗɘɎ Ɋɑɥ ɋɋ ɖɋɞɋɓɎɥ. ȸɆɐ, ɕɔ 

ɊɆɓɓɡɒ Huawei, ɗɕɖɔɋɐɘɎɖɔɈɆɓɓɡɋ ɕɔɊ ɖɋɍɐɎɏ ɖɔɗɘ ɗɐɔɖɔɗɘɎ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ ɓɆ ɆɇɔɓɋɓɘɆ Ɏ 

əɈɋɑɎɝɋɓɎɋ ɐɔɑɎɝɋɗɘɈɆ ɕɔɊɐɑɤɝɋɓɓɡɛ əɗɘɖɔɏɗɘɈ, ɇɆɍɔɈɡɋ ɗɘɆɓɜɎɎ 5G Ɏɒɋɤɘ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɋ 

Ɉ ɕɎɐɋ ɓɆ 68% Ɉɡɞɋ ɝɋɒ ə ɇɆɍɔɈɡɛ ɗɘɆɓɜɎɏ ɗɘɆɓɊɆɖɘɆ LTE (ȶɎɗ. 56). ȳɆɖɥɊə ɗ əɈɋɑɎɝɋɓɎɋɒ 

ɕɑɔɘɓɔɗɘɎ ɖɆɍɒɋɟɋɓɎɥ ɗɆɏɘɔɈ Ɏ ɖɔɗɘɔɒ ɕɖɔɊɔɑɌɎɘɋɑɢɓɔɗɘɎ ɕɋɖɎɔɊɔɈ ɕɎɐɔɈɔɏ ɓɆɉɖəɍɐɎ ɈɈɎɊə 

ɖɔɗɘɆ ɔɇɠɋɒɔɈ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ ɣɘɔ ɒɔɌɋɘ ɕɖɎɈɋɗɘɎ ɐ ɖɔɗɘə ɊɔɑɎ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ RAN Ɉ 3,7 

ɖɆɍɆ Ɉ 2025 ɉɔɊə ɔɘɓɔɗɎɘɋɑɢɓɔ 2013 ɉɔɊɆ, ɝɘɔ ɗɊɋɑɆɋɘ RAN ɔɗɓɔɈɓɡɒ ȮȰȸ-ɕɔɘɖɋɇɎɘɋɑɋɒ 

ɣɑɋɐɘɖɔɣɓɋɖɉɎɎ ɗ Ɋɔɑɋɏ ɕɔɝɘɎ Ɉ 51% (ȶɎɗ. 55) Ɏ əɈɋɑɎɝɎɘ ɍɆɘɖɆɘɡ ɔɕɋɖɆɘɔɖɔɈ ɒɔɇɎɑɢɓɡɛ ɗɋɘɋɏ 

ɓɆ ɣɑɋɐɘɖɔɣɓɋɖɉɎɤ ɗ 3% Ɋɔ 11% ɔɘ ɈɡɖəɝɐɎ. ȷɎɘəɆɜɎɥ əɗəɉəɇɑɥɋɘɗɥ ɓɋɔɇɛɔɊɎɒɔɗɘɢɤ 

ɖɆɍɈɋɖɘɡɈɆɓɎɥ MEC-ɛɔɗɘɔɈ, Ɉ ɘɔɒ ɝɎɗɑɋ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ ɓɆ ɕɑɔɟɆɊɐɆɛ ɖɆɍɒɋɟɋɓɎɥ ɇɆɍɔɈɡɛ 

ɗɘɆɓɜɎɏ, ɘɔ ɋɗɘɢ ɐɆɐ ɣɑɋɒɋɓɘɆ ɗɆɏɘɆ 5G RAN. 

ȰɆɐ ɕɔɐɆɍɆɓɔ Ɉ ȶɆɍɊɋɑɋ 2.3., ɖɔɗɘ ɕɎɐɔɈɔɉɔ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ 5G RAN Ɉ ɖɆɗɝɋɘɋ ɓɆ ɇɆɍɔɈəɤ 

ɗɘɆɓɜɎɤ (ɗɆɏɘ), ɔɗɔɇɋɓɓɔ Ɉ ɐɔɓɚɎɉəɖɆɜɎɎ ɗɆɏɘɆ ɗ MEC, ɒɔɌɋɘ ɘɖɆɓɗɚɔɖɒɎɖɔɈɆɘɢɗɥ Ɏ Ɉ ɖɔɗɘ 

əɊɋɑɢɓɔɉɔ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ Ɉ ɖɆɗɝɋɘɋ ɋɊɎɓɎɜə ɕɋɖɋɊɆɓɓɡɛ ɊɆɓɓɡɛ. ȵɖɎɝɎɓɆ Ɉ ɘɔɒ, ɝɘɔ 

ɈɈɋɊɋɓɎɋ ɗɋɘɋɈɡɛ ɗɑɔɋɈ ɕɖɎ ɗɘɆɘɎɝɋɗɐɔɒ ɈɡɊɋɑɋɓɎɎ ɖɋɗəɖɗɔɈ ɗɑɔɥɒ əɛəɊɞɆɋɘ ɈɔɍɒɔɌɓɔɗɘɎ 

ɒəɑɢɘɎɕɑɋɐɗɎɖɔɈɆɓɎɥ ɘɖɆɚɎɐɆ Ɉ ɕɋɖɎɚɋɖɎɏɓɡɛ əɍɑɆɛ, ɐɆɐɎɒɎ ɥɈɑɥɤɘɗɥ ɗɆɏɘɡ ɇɆɍɔɈɡɛ ɗɘɆɓɜɎɏ, 

ɕɖɎ ɣɘɔɒ ɚɆɐɘɎɝɋɗɐɎ ɓɋɎɗɕɔɑɢɍəɋɒɆɥ ɋɒɐɔɗɘɢ ɓɋ ɒɔɌɋɘ ɇɡɘɢ ɔɘɐɑɤɝɋɓɆ ɈɈɎɊə ɘɖɋɇɔɈɆɓɎɏ SLA. 

ȦɓɆɑɔɉɎɝɓɆɥ ɐɆɖɘɎɓɆ ɓɆɇɑɤɊɆɋɘɗɥ Ɏ Ɋɑɥ MEC-ɛɔɗɘɔɈ ï Ɉ ɔɘɗəɘɗɘɈɎɋ ɗɑɔɌɓɡɛ ɆɑɉɔɖɎɘɒɔɈ 

ɇɆɑɆɓɗɎɖɔɈɐɎ ɓɆɉɖəɍɐɎ ɒɋɌɊə MEC-ɛɔɗɘɆɒɎ Ɏ ɐɔɖɓɋɈɡɒɎ ɊɆɘɆ-ɜɋɓɘɖɆɒɎ ɗɖɋɊɓɥɥ ɍɆɉɖəɍɐɆ CPU Ɉ 

MEC-ɛɔɗɘɆɛ ɇəɊɋɘ ɕɖɎɒɋɖɓɔ Ɉ 10 ɖɆɍ ɓɎɌɋ ɝɋɒ Ɉ ɐɔɖɓɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɆɛ. 

ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɍɆɊɆɝɆ ɔɕɘɎɒɎɍɆɜɎɎ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ RAN ɥɈɑɥɋɘɗɥ ɐɔɒɕɑɋɐɗɓɔɏ Ɏ ɘɖɋɇəɋɘ 

ɎɗɕɔɑɢɍɔɈɆɓɎɥ Ɉɗɋɛ ɈɔɍɒɔɌɓɔɗɘɋɏ, ɕɖɋɊɔɗɘɆɈɑɥɋɒɡɛ ɓɔɈɡɒɎ ɕɖɎɓɜɎɕɆɒɎ ɕɔɗɘɖɔɋɓɎɥ RAN Ɏ 

ɐɔɓɜɋɕɜɎɋɏ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ. 

ȶɎɗ. 57. ȴɕɘɎɒɎɍɆɜɎɥ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ RAN ɐɆɐ ɐɔɒɕɑɋɐɗɓɆɥ ɍɆɊɆɝɆ ɘɖɋɇəɤɟɆɥ 

ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɘɋɛɓɔɑɔɉɎɏ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ 

 

ȮɗɘɔɝɓɎɐ: Huawei 
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ȵɋɖɈɆɥ ɈɔɍɒɔɌɓɔɗɘɢ ɗɈɥɍɆɓɆ ɗ ɐɔɓɗɘɖəɐɘɎɈɓɔɏ ɔɗɔɇɋɓɓɔɗɘɢɤ 5G RAN ï ɔɖɎɋɓɘɆɜɎɋɏ ɓɆ ɈɡɗɔɐɎɋ 

ɗɐɔɖɔɗɘɎ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ. Ƀɘɔ ɔɍɓɆɝɆɋɘ ɓɋɔɇɛɔɊɎɒɔɗɘɢ ɍɆɒɋɓɡ ɖɆɍɒɋɟɆɋɒɡɛ ɓɆ ɗɆɏɘɆɛ ȧȷ 

ɖɆɊɎɔɖɋɑɋɏɓɡɛ ɑɎɓɎɏ, Ɉ ɓɆɗɘɔɥɟɋɋ Ɉɖɋɒɥ Ɏɗɕɔɑɢɍəɋɒɡɛ Ɉ ɐɆɝɋɗɘɈɋ ɔɗɓɔɈɓɔɏ ɘɋɛɓɔɑɔɉɎɎ 

ɖɆɍɈɋɖɘɡɈɆɓɎɥ ɘɖɆɓɗɕɔɖɘɓɔɏ ɗɋɘɎ, ɓɆ ɔɕɘɔɈɔɑɔɐɔɓɓɡɋ ɑɎɓɎɎ. Ȩ ɈɎɊə ɓɆ ɕɔɖɥɊɔɐ ɒɋɓɢɞɋɉɔ 

ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ ɔɕɘɎɝɋɗɐɔɉɔ ɔɇɔɖəɊɔɈɆɓɎɥ ɔɘɓɔɗɎɘɋɑɢɓɔ ȶȶȱ ɘɆɐɆɥ ɍɆɒɋɓɆ ɊɆɋɘ ɗɓɎɌɋɓɎɋ 

ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ ɗɆɏɘɆ ȧȷ ɕɔɖɥɊɐɆ 3-5%. 

ȴɗɘɆɑɢɓɡɋ ɈɔɍɒɔɌɓɔɗɘɎ ɗɈɥɍɆɓɡ ɗ ɐɔɓɜɋɕɜɎɋɏ ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ, ɘɔ ɋɗɘɢ ɘɔɘɆɑɢɓɔɏ 

ɆɈɘɔɒɆɘɎɍɆɜɎɎ Ɉɗɋɛ ɣɑɋɒɋɓɘɔɈ ɗɋɘɋɈɔɏ Ɏ ɎɓɌɋɓɋɖɓɔɏ ɎɓɚɖɆɗɘɖəɐɘəɖɡ ɓɆ Ɉɗɋɛ əɖɔɈɓɥɛ ɗ 

ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɘɋɛɓɔɑɔɉɎɏ ȮȮ (ȶɎɗ. 57). 

ȵɋɖɈɔɋ ï ɣɘɔ ɈɈɋɊɋɓɎɋ ɕɖɔɉɖɆɒɒɓɔɏ ɔɖɐɋɗɘɖɆɜɎɎ RAN Ɏ ɔɇɋɗɕɋɝɎɈɆɤɟɎɛ ɎɓɌɋɓɋɖɓɡɛ ɗɎɗɘɋɒ 

(əɖɔɈɓɎ 1-3 ɓɆ ȶɎɗ. 57), ɝɘɔ ɊɆɋɘ ɈɔɍɒɔɌɓɔɗɘɢ ɓɋ ɕɖɔɗɘɔ əɊɆɑɋɓɓɔ ɈɐɑɤɝɆɘɢ/ɈɡɐɑɤɝɆɘɢ 

ɖɆɊɎɔɔɇɔɖəɊɔɈɆɓɎɋ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɓɆɉɖəɍɐɎ ɓɆ ɗɋɘɢ, ɓɔ Ɏ ɊɎɓɆɒɎɝɋɗɐɎ ɐɔɔɖɊɎɓɎɖɔɈɆɘɢ 

ɓɆɗɘɖɔɏɐɎ ɇɆɍɔɈɡɛ ɗɘɆɓɜɎɏ ɓɆ ɔɗɓɔɈɋ ɕɔɓɎɒɆɓɎɥ ɊɎɓɆɒɎɐɎ ɓɆɉɖəɍɐɎ Ɉ ɐɆɌɊɔɒ Ɏɍ ɗɑɔɋɈ RAN ɓɆ 

ɘɋɖɖɎɘɔɖɎɎ ɔɇɗɑəɌɎɈɆɋɒɔɏ ɗɔɔɘɈɋɘɗɘɈəɤɟɎɒɎ ɉɖəɕɕɆɒɎ ɇɆɍɔɈɡɛ ɗɘɆɓɜɎɏ, Ɇ ɘɆɐɌɋ 

ɐɔɔɖɊɎɓɎɖɔɈɆɘɢ ɖɆɇɔɘə ɕɔɑɋɍɓɔɏ ɓɆɉɖəɍɐɎ Ɏ ɗɎɗɘɋɒ ɣɑɋɐɘɖɔɕɎɘɆɓɎɥ, ɓɆɕɖɎɒɋɖ, ɕɑɆɓɎɖəɥ ɜɎɐɑɡ 

ɍɆɖɥɊɆ-ɖɆɍɖɥɊɆ ɆɐɐəɒəɑɥɘɔɖɔɈ (ȶɎɗ. 58).  

ȶɎɗ. 58. ȰɔɔɖɊɎɓɆɜɎɥ ɕɎɐɔɈ ɓɆɉɖəɍɐɎ ɓɆ RAN Ɏ ɉɖɆɚɎɐɆ ɜɎɐɑɔɈ ɍɆɖɥɊɆ-ɖɆɍɖɥɊɆ 

ɆɐɐəɒəɑɥɘɔɖɔɈ ɇɆɍɔɈɔɏ ɗɘɆɓɜɎɎ 

 

ȮɗɘɔɝɓɎɐ: Huawei 

Ƀɘɔ ɕɔɍɈɔɑɥɋɘ ɔɕɘɎɒɎɍɎɖɔɈɆɘɢ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɋ Ɉ ɖɆɗɝɋɘɋ ɓɆ ɗɆɏɘ. ȸɆɐəɤ ɔɕɘɎɒɎɍɆɜɎɤ ɒɔɌɓɔ 

ɔɗəɟɋɗɘɈɑɥɘɢ ɐɆɐ ɓɆ əɖɔɈɓɋ ɒɋɊɑɋɓɓɔ ɎɍɒɋɓɥɤɟɎɛɗɥ ɒɆɐɖɔɕɆɖɆɒɋɘɖɔɈ əɕɖɆɈɑɋɓɎɥ RAN, ɘɆɐ Ɏ 

ɓɆ əɖɔɈɓɋ ɇɡɗɘɖɔɒɋɓɥɤɟɎɛɗɥ ɕɆɖɆɒɋɘɖɔɈ ɖɆɇɔɘɡ ɐɔɓɐɖɋɘɓɔɏ ɇɆɍɔɈɔɏ ɗɘɆɓɜɎɎ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ 

ɘɆɐɎɛ ɘɋɛɓɔɑɔɉɎɏ ɐɆɐ coordinated multi-point (CoMP), multi -connectivity, carrier aggregation (CA), 

supplementary uplink, Ɇ ɘɆɐɌɋ uplink power control, link adaptation, scheduling Ɏ ɊɖəɉɎɛ23. 

                                            
23 https:// www.ericsson.com/en/reports-and-papers/ericsson-technology-review/articles/enhancing-ran-
performance-with-ai  

https://www.ericsson.com/en/reports-and-papers/ericsson-technology-review/articles/enhancing-ran-performance-with-ai
https://www.ericsson.com/en/reports-and-papers/ericsson-technology-review/articles/enhancing-ran-performance-with-ai
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Ȩɘɔɖɔɋ ï ɣɘɔ ɈɎɖɘəɆɑɎɍɆɜɎɥ ɔɘɊɋɑɢɓɡɛ ɚəɓɐɜɎɏ RAN, ɐɔɘɔɖɆɥ ɕɔ ɔɜɋɓɐɆɒ ɎɗɗɑɋɊɔɈɆɘɋɑɋɏ24 

ɊɆɋɘ Ɋɔ 38% ɣɐɔɓɔɒɎɎ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ ɔɇɔɖəɊɔɈɆɓɎɥ RAN ɕɖɎ əɗɑɔɈɎɎ ɔɕɘɎɒɆɑɢɓɔɉɔ 

ɖɆɍɒɋɟɋɓɎɥ ɈɎɖɘəɆɑɢɓɡɛ ɎɓɗɘɆɓɗɔɈ ɚəɓɐɜɎɏ RAN, ɝɘɔ ɔɇɋɗɕɋɝɎɈɆɋɘɗɥ ɈɔɍɒɔɌɓɔɗɘɥɒɎ 

ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ, ɈɐɑɤɝɆɥ ɊɎɓɆɒɎɝɋɗɐəɤ ɇɆɑɆɓɗɎɖɔɈɐə ɓɆɉɖəɍɐɎ ɒɋɌɊə ɈɡɝɎɗɑɎɘɋɑɢɓɡɒɎ 

əɍɑɆɒɎ ɗɋɘɎ (əɖɔɈɋɓɢ 4 ɓɆ ȶɎɗ. 57). ȸɔ ɋɗɘɢ ɖɋɝɢ ɎɊɋɘ ɔ ɐɖɔɗɗ-Ɋɔɒɋɓɓɔɏ ɔɖɐɋɗɘɖɆɜɎɎ ɓɆɉɖəɍɐɎ Ɉ 

RAN, MEC, ɘɖɆɓɗɕɔɖɘɓɡɛ Ɏ ɒɆɉɎɗɘɖɆɑɢɓɡɛ ɗɋɘɥɛ Ɏ ɐɔɖɓɋɈɡɛ ɊɆɘɆ-ɜɋɓɘɖɆɛ Ɋɑɥ ɊɎɓɆɒɎɝɋɗɐɔɉɔ 

ɚɔɖɒɎɖɔɈɆɓɎɥ ɓɆɎɇɔɑɋɋ ɔɕɘɎɒɆɑɢɓɔɏ ɐɔɓɚɎɉəɖɆɜɎɎ ɗɑɔɋɈ, ɗɔɔɘɈɋɘɗɘɈəɤɟɋɉɔ ɘɋɐəɟɋɏ Ɏ 

ɕɖɔɉɓɔɍɓɔɏ ɓɆɉɖəɍɐɎ ɓɆ ɓɎɛ, ɝɘɔ ɕɔɍɈɔɑɥɋɘ ɕɔɊɊɋɖɌɎɈɆɘɢ ɈɡɗɔɐɎɏ əɖɔɈɋɓɢ ɍɆɉɖəɍɐɎ 

ɕɋɖɋɚɋɖɎɏɓɡɛ ɖɋɗəɖɗɔɈ, Ɏ, ɗɔɔɘɈɋɘɗɘɈɋɓɓɔ, ɔɇɋɗɕɋɝɎɘɢ ɓɎɍɐɎɋ əɊɋɑɢɓɡɋ ɕɔɐɆɍɆɘɋɑɎ ɗɘɔɎɒɔɗɘɎ 

ɕɋɖɋɊɆɝɎ ɋɊɎɓɎɜɡ ɘɖɆɚɎɐɆ ɗ ɘɖɋɇəɋɒɡɒ QoS. 

ȪɆɑɋɋ Ɉ ɕɔɊɖɆɍɊɋɑɆɛ ɕɖɎɈɋɊɋɓɡ ɔɕɎɗɆɓɎɥ ɐɋɏɗɔɈ, ɖɋɆɑɎɍəɤɟɎɛ ɓɋɐɔɘɔɖɡɋ Ɏɍ ɕɋɖɋɝɎɗɑɋɓɓɡɛ 

Ɉɡɞɋ ɈɔɍɒɔɌɓɔɗɘɋɏ. 

  

                                            
24 https:// core.ac.uk/download/pdf/199224562.pdf  

https://core.ac.uk/download/pdf/199224562.pdf
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5.2.1.1.  Ȱɋɏɗ MTN Ɏ ɊɖəɉɎɋ ɐɋɏɗɡ ɈɓɋɊɖɋɓɎɥ ɖɋɞɋɓɎɥ PowerStar  

MTN ï ɔɕɋɖɆɘɔɖ ɗɋɘɎ ɒɔɇɎɑɢɓɔɏ ɗɈɥɍɎ Ɉ ɄɌɓɔɏ ȦɚɖɎɐɋ, ɈɓɋɊɖɎɈɞɎɏ ɖɋɞɋɓɎɋ PowerStar Ɋɑɥ 

ɔɕɘɎɒɎɍɆɜɎɎ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ RAN25. 

ȨɓɋɊɖɋɓɓɡɏ Ɉ MTN ɚəɓɐɜɎɔɓɆɑ ɖɋɞɋɓɎɥ Huawei PowerStar ï ɈɐɑɤɝɋɓɎɋ/ɈɡɐɑɤɝɋɓɎɋ ɔɘɊɋɑɢɓɡɛ 

ɊɎɆɕɆɍɔɓɔɈ, ɓɆɕɖɎɒɋɖ, ɎɒɋɤɟɎɛ Ɉɡɗɔɐɔɋ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɋ ɈɡɗɔɐɎɛ ɊɎɆɕɆɍɔɓɔɈ, Ɏ/ɎɑɎ ɇɔɑɋɋ 

ɘɔɓɐɔɋ ɎɍɒɋɓɋɓɎɋ ɓɆɗɘɖɔɋɐ ɣɑɋɒɋɓɘɔɈ ɔɇɔɖəɊɔɈɆɓɎɥ ɇɆɍɔɈɔɏ ɗɘɆɓɜɎɎ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɘɋɐəɟɋɏ 

Ɏ ɕɖɔɉɓɔɍɎɖəɋɒɔɏ ɓɆɉɖəɍɐɎ ɓɆ ɐɔɓɐɖɋɘɓɡɏ ɗɆɏɘ. Ȯɗɕɔɑɢɍəɥ ɘɋɛɓɔɑɔɉɎɎ AI, ɖɋɞɋɓɎɋ PowerStar 

ɔɗəɟɋɗɘɈɑɥɋɘ ɕɖɔɗɘɖɆɓɗɘɈɋɓɓɔ-Ɉɖɋɒɋɓɓɔɋ ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɋ ɓɆɉɖəɍɐɎ ɓɆ RAN ɗ ɊɋɘɆɑɎɍɆɜɎɋɏ Ɋɔ 

ɗɆɏɘɆ Ɏ ɔɕɖɋɊɋɑɥɋɘ ɓɆɎɇɔɑɋɋ ɔɕɘɎɒɆɑɢɓəɤ ɐɔɓɚɎɉəɖɆɜɎɤ ɣɑɋɒɋɓɘɔɈ RAN. ȫɗɘɢ ɈɎɍəɆɑɎɍɆɜɎɥ 

ɆɓɆɑɎɍɎɖəɋɒɡɛ Ɏ əɕɖɆɈɑɥɋɒɡɛ ɕɆɖɆɒɋɘɖɔɈ. ȶɋɆɑɎɍɔɈɆɓ ɚəɓɐɜɎɔɓɆɑ ɐɔɔɖɊɎɓɆɜɎɎ ɈɓəɘɖɎ 

ɣɑɋɒɋɓɘɔɈ ɗɆɏɘɆ Ɏ ɐɔɔɖɊɎɓɆɜɎɎ ɒɋɌɊə ɗɆɏɘɆɒɎ. ȶɋɐɔɒɋɓɊɆɜɎɎ ɕɔ ɓɆɗɘɖɔɏɐɆɒ ɈɡɊɆɤɘɗɥ 

ɎɓɊɎɈɎɊəɆɑɢɓɔ Ɋɑɥ ɐɆɌɊɔɉɔ ɗɆɏɘɆ ɗ əɝɋɘɔɒ ɈɔɍɒɔɌɓɔɗɘɋɏ ɐɖɔɗɗ-ɗɆɏɘɔɈɔɏ ɔɕɘɎɒɎɍɆɜɎɎ. ȶɋɞɋɓɎɋ 

ɆɈɘɔɒɆɘɎɍɎɖəɋɘ ɔɐɔɑɔ 90% ɔɕɋɖɆɜɎɏ ɓɋɔɇɛɔɊɎɒɡɛ Ɋɑɥ ɆɓɆɑɎɍɆ Ɏ ɈɡɇɔɖɆ ɓɆɗɘɖɔɋɐ ɗɆɏɘɔɈ. 

ȵɔɑɓɡɏ ɚəɓɐɜɎɔɓɆɑ ɖɋɞɋɓɎɥ PowerStar ɕɔɐɆɍɆɓ Ɉ ȸɆɇɑɎɜɋ 4 ɓɎɌɋ. 

ȸɆɇɑɎɜɆ 4. ȺəɓɐɜɎɔɓɆɑɢɓɡɋ ɈɔɍɒɔɌɓɔɗɘɎ ɖɋɞɋɓɎɥ PowerStar  Ɋɑɥ ɔɕɘɎɒɎɍɆɜɎɎ 
ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ RAN 

ȦɈɘɔɒɆɘɎɍɎɖəɋɒɆɥ 

ɚəɓɐɜɎɥ 
ȰɖɆɘɐɔɋ ɔɕɎɗɆɓɎɋ ɚəɓɐɜɎɎ 

ȪɎɓɆɒɎɝɋɗɐɔɋ 
ɈɡɐɑɤɝɋɓɎɋ ɗɔɘ Ɉ 
ɗɋɘɥɛ GSM 

ȺəɓɐɜɎɥ ɕɖɎɒɋɓɎɒɆ ɐ ɗɔɘɆɒ, ɔɇɋɗɕɋɝɎɈɆɤɟɎɒ ɕɔɐɖɡɘɎɋ ɔɊɓɔɏ Ɏ ɘɔɏ Ɍɋ ɘɋɖɖɎɘɔɖɎɎ ɊɈəɒɥ 
ɊɎɆɕɆɍɔɓɆɒɎ ɝɆɗɘɔɘ ï 900 Ɏ 1800 Ȳȩɜ. Ȩ ɕɋɖɎɔɊɡ ɓɎɍɐɔɉɔ ɘɖɆɚɎɐɆ ɕɋɖɋɊɆɘɝɎɐɎ Ɉɋɖɛɓɋɉɔ ɊɎɆɕɆɍɔɓɆ 
(1800 Ȳȩɜ) ɈɡɐɑɤɝɆɤɘɗɥ. 

ȨɡɐɑɤɝɋɓɎɋ 
əɗɎɑɎɘɋɑɋɏ 
ɘɖɆɓɗɎɈɋɖɔɈ 

ȺəɓɐɜɎɥ ɕɖɎɒɋɓɎɒɆ Ɋɑɥ ɗɆɏɘɔɈ, ɔɇɔɖəɊɔɈɆɓɓɡɛ ɊɈəɒɥ Ɏ ɇɔɑɋɋ əɗɎɑɎɘɋɑɥɒɎ. Ȩ ɕɋɖɎɔɊɡ ɓɎɍɐɔɉɔ 

ɘɖɆɚɎɐɆ ɓɋɐɔɘɔɖɡɋ ɓɋɗəɟɎɋ ɒɔɉəɘ ɇɡɘɢ Ɉɡɐɑɤɝɋɓɡ. ȫɗɑɎ Ɉɗɋ ɔɇɗɑəɌɎɈɆɋɒɡɋ əɗɎɑɎɘɋɑɋɒ ɓɋɗəɟɎɋ ɓɋ 
ɕɋɖɋɊɆɤɟɎɋ ɗɑəɌɋɇɓɡɋ ɊɆɓɓɡɋ (ɗɎɉɓɆɑɎɍɆɜɎɤ BCCH) Ɉɡɐɑɤɝɋɓɡ, əɗɎɑɎɘɋɑɢ ɘɆɐɌɋ ɒɔɌɋɘ ɇɡɘɢ 
ɔɘɐɑɤɝɋɓ. 

ȶɋɉəɑɎɖɔɈɆɓɎɋ 

ɓɆɕɖɥɌɋɓɎɥ ɓɆ 
əɗɎɑɎɘɋɑɥɛ 

ȪɎɆɕɆɍɔɓ ɒɔɟɓɔɗɘɎ əɗɎɑɎɘɋɑɥ ɕɖɥɒɔ ɕɖɔɕɔɖɜɎɔɓɆɑɋɓ ɓɆɕɖɥɌɋɓɎɤ. Ȩ ɕɋɖɎɔɊɡ ɓɎɍɐɔɏ ɓɆɉɖəɍɐɎ ɓɆ 

əɗɎɑɎɘɋɑɢ ɈɛɔɊɓɔɋ ɓɆɕɖɥɌɋɓɎɋ ɓɆ ɓɋɒ ɒɔɌɋɘ ɇɡɘɢ ɕɔɓɎɌɋɓɔ ɇɋɍ əɟɋɖɇɆ ɐɆɝɋɗɘɈə ɗɈɥɍɎ. 

ȹɕɖɆɈɑɋɓɎɋ ɇɑɔɐɔɒ 
ɕɎɘɆɓɎɥ 

ɃɚɚɋɐɘɎɈɓɔɗɘɢ ɇɑɔɐɆ ɕɎɘɆɓɎɥ (ɐɔɓɈɋɖɗɎɥ) ɘɋɒ Ɉɡɞɋ ɝɋɒ Ɉɡɞɋ ɈɡɛɔɊɓɆɥ ɒɔɟɓɔɗɘɢ, ɔɊɓɆɐɔ, ɐɆɐ 
ɕɖɆɈɎɑɔ, ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɋ ɇɆɍɔɈɔɏ ɗɘɆɓɜɎɎ ɗəɟɋɗɘɈɋɓɓɔ ɓɎɌɋ ɒɆɐɗɎɒɆɑɢɓɔɏ ɒɔɟɓɔɗɘɎ ɇɑɔɐɆ 

ɕɎɘɆɓɎɥ, ɝɘɔ ɕɖɎɈɔɊɎɘ ɐ ɓɎɍɐɔɏ ɐɔɓɈɋɖɗɎɎ ï ɔɐɔɑɔ 70%. Ƚɘɔɇɡ ɕɔɈɡɗɎɘɢ əɖɔɈɋɓɢ ɐɔɓɈɋɖɗɎɎ 
ɖɋɆɑɎɍɔɈɆɓɆ ɚəɓɐɜɎɥ ɊɎɓɆɒɎɝɋɗɐɔɉɔ ɔɘɐɑɤɝɋɓɎɥ ɔɘɊɋɑɢɓɡɛ ɇɑɔɐɔɈ ɕɎɘɆɓɎɥ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ 
ɓɆɉɖəɍɐɎ ɓɆ ɇɆɍɔɈəɤ ɗɘɆɓɜɎɤ, ɕɔɍɈɔɑɥɤɟɆɥ ɕɔɊɊɋɖɌɎɈɆɘɢ ɈɡɗɔɐɎɏ əɖɔɈɋɓɢ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ 
ɇɑɔɐɔɈ ɕɎɘɆɓɎɥ, Ɏ, ɗɑɋɊɔɈɆɘɋɑɢɓɔ, Ɉɡɗɔɐəɤ ɐɔɓɈɋɖɗɎɤ. ȦɐɘəɆɘɔɖɔɒ ɊɆɓɓɔɏ ɚəɓɐɜɎɎ ɈɡɗɘəɕɆɋɘ 

ɐɔɓɘɖɔɑɑɋɖ ɇɑɔɐɔɈ ɕɎɘɆɓɎɥ. 

ȴɕɘɎɒɎɍɆɜɎɥ 
ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ ɕɖɎ 
ɕɋɖɋɊɆɝɋ ɗɎɉɓɆɑɢɓɔɉɔ 

ɘɖɆɚɎɐɆ BCCH 

Ȫɑɥ ɗɋɘɋɏ ɗɘɆɓɊɆɖɘɆ GSM ɗɎɉɓɆɑɢɓɡɏ ɘɖɆɚɎɐ ɊɔɑɌɋɓ ɕɋɖɋɊɆɈɆɘɢɗɥ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɕɔɑɓɔɏ 
ɒɔɟɓɔɗɘɎ ɘɖɆɓɗɎɈɋɖɔɈ Ɉɓɋ ɍɆɈɎɗɎɒɔɗɘɎ Ɏɗɕɔɑɢɍəɤɘɗɥ ɎɑɎ ɓɋɘ Ɉɗɋ ɗɑɔɘɡ ɔɘɈɋɊɋɓɓɡɋ Ɋɑɥ BCCH. 
ȺəɓɐɜɎɥ ɔɕɘɎɒɎɍɆɜɎɎ ɕɔɍɈɔɑɥɋɘ ɗɓɎɍɎɘɢ ɒɔɟɓɔɗɘɢ ɕɔɘɖɋɇɑɥɋɒəɤ ɖɆɊɎɔɒɔɊəɑɥɒɎ Ɋɑɥ ɕɋɖɋɊɆɝɎ 

ɗɎɉɓɆɑɢɓɔɉɔ ɘɖɆɚɎɐɆ BCCH ɍɆ ɗɝɋɘ ɔɘɐɑɤɝɋɓɎɥ ɕəɗɘɡɛ Ɉɖɋɒɋɓɓɡɛ ɗɑɔɘɔɈ.  

ȴɘɐɑɤɝɋɓɎɋ ɓɋɗəɟɎɛ Ɉ 
ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ 
ɍɆɉɖəɍɐɎ ɘɖɆɚɎɐɔɒ 

ȺəɓɐɜɎɥ ɕɔɍɈɔɑɥɋɘ ɊɎɓɆɒɎɝɋɗɐɎ ɔɘɐɑɤɝɆɘɢ ɗɔɘɡ ɗ ɓɎɍɐɔɏ ɍɆɉɖəɍɐɔɏ ɘɖɆɚɎɐɔɒ Ɉ ɐɔɓɐɖɋɘɓɔɏ ɔɇɑɆɗɘɎ 
ɕɔɐɖɡɘɎɥ, ɓɆɕɖɎɒɋɖ, ɔɚɎɗɓɡɛ Ɏ ɘɔɖɉɔɈɡɛ ɜɋɓɘɖɔɈ Ɉ ɓɔɝɓɔɋ Ɉɖɋɒɥ.  

ȵɋɖɋɈɔɊ RRU Ɉ ɗɕɥɟɎɏ 
ɖɋɌɎɒ 

ȺəɓɐɜɎɥ ɕɖɎɒɋɓɎɒɆ Ɋɑɥ ɗɆɏɘɔɈ ɎɗɕɔɑɢɍəɤɟɎɛ ɒɓɔɌɋɗɘɈɋɓɓɡɋ ɓɋɗəɟɎɋ Ɉ ɊɎɆɕɆɍɔɓɋ ɈɡɗɔɐɎɛ ɝɆɗɘɔɘ Ɏ 
ɊɔɑɌɓɆ ɎɗɕɔɑɢɍɔɈɆɘɢɗɥ Ɉɒɋɗɘɋ ɗ ɚəɓɐɜɎɋɏ ɔɘɐɑɤɝɋɓɎɥ ɓɋɗəɟɎɛ.  

ȵɔɈɡɞɋɓɎɋ 

ɣɓɋɖɉɔɣɚɚɋɐɘɎɈɓɔɗɘɎ 

ȹɗɎɑɎɘɋɑɎ ɘɖɆɓɗɎɈɋɖɔɈ ï ɔɗɓɔɈɓɔɏ ɈɎɊ ɣɓɋɖɉɔɕɔɘɖɋɇɎɘɋɑɥ ɇɆɍɔɈɔɏ ɗɘɆɓɜɎɎ, ɣɓɋɖɉɔɣɚɚɋɐɘɎɈɓɔɗɘɢ 

ɐɔɘɔɖɡɛ ɍɆɈɎɗɎɘ ɔɘ ɈɡɛɔɊɓɔɏ ɒɔɟɓɔɗɘɎ Ɏ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ əɗɎɑɎɘɋɑɥ. ȪɆɓɓɆɥ ɚəɓɐɜɎɥ ɕɔɍɈɔɑɥɋɘ 
ɔɇɋɗɕɋɝɎɘɢ ɖɆɇɔɘə əɗɎɑɎɘɋɑɋɏ Ɉ ɓɆɎɇɔɑɋɋ ɔɕɘɎɒɆɑɢɓɔɒ ɊɎɆɕɆɍɔɓɋ ɣɘɎɛ ɗɔɔɘɓɔɞɋɓɎɏ. 

                                            
25 https:// www.gsma.com/futurenetworks/wiki/powerstar-and-mtn-south-africa-energy-saving-case-study/   

https://www.gsma.com/futurenetworks/wiki/powerstar-and-mtn-south-africa-energy-saving-case-study/
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ȦɈɘɔɒɆɘɎɍɎɖəɋɒɆɥ 

ɚəɓɐɜɎɥ 
ȰɖɆɘɐɔɋ ɔɕɎɗɆɓɎɋ ɚəɓɐɜɎɎ 

ɃɐɔɓɔɒɎɥ 

ɣɑɋɐɘɖɔɣɓɋɖɉɎɎ ɗ 

ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ 
ɘɋɛɓɔɑɔɉɎɎ VAM 

ȺəɓɐɜɎɥ ɣɐɔɓɔɒɎɎ ɣɑɋɐɘɖɔɣɓɋɖɉɎɎ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɘɋɛɓɔɑɔɉɎɎ Virtual Antenna Mapping ɕɔɍɈɔɑɥɋɘ 

ɔɘɐɑɤɝɆɘɢ ɕɋɖɋɊɆɘɝɎɐɎ Ɏ ɕɎɘɆɤɟɎɋ Ɏɛ əɗɎɑɎɘɋɑɎ Ɉ ɕɋɖɎɔɊɡ ɓɎɍɐɔɉɔ ɘɖɆɚɎɐɆ ɔɇɋɗɕɋɝɎɈɆɥ ɇɔɑɋɋ 

Ɉɡɗɔɐəɤ ɓɆɉɖəɍɐə ɓɆ ɓɋɔɘɐɑɤɝɋɓɓɡɋ ɕɋɖɋɊɆɘɝɎɐɎ Ɏ əɗɎɑɎɘɋɑɎ.  

ȴɘɐɑɤɝɋɓɎɋ ɓɋɗəɟɎɛ 
ɔɇɋɗɕɋɝɎɈɆɤɟɎɛ ɔɊɓə 
Ɏ ɘə Ɍɋ ɍɔɓə ɕɔɐɖɡɘɎɥ 

Ȩ ɗɋɘɥɛ LTE ɓɋɗəɟɎɋ ɥɈɑɥɤɘɗɥ ɣɐɈɎɈɆɑɋɓɘɔɒ ɗɔɘ Ɉ ɗɋɘɥɛ GSM. ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɚəɓɐɜɎɥ ɔɘɐɑɤɝɋɓɎɥ 

ɓɋɗəɟɎɛ ɖɆɇɔɘɆɤɟɎɛ ɓɆ ɔɊɓə Ɏ ɘə Ɍɋ ɍɔɓə ɕɔɐɖɡɘɎɥ ɗɋɘɎ LTE ï ɣɘɔ ɚəɓɐɜɎɥ ɆɓɆɑɔɉɎɝɓɆɥ ɚəɓɐɜɎɎ 
ɊɎɓɆɒɎɝɋɗɐɔɉɔ ɈɡɐɑɤɝɋɓɎɥ ɗɔɘ Ɉ ɗɋɘɥɛ GSM. Ȩ ɊɈəɛɊɎɆɕɆɍɔɓɓɡɛ ɗɋɘɥɛ LTE ɊɈɆ ɊɎɆɕɆɍɔɓɆ ɝɆɗɘɔɘ 
Ɏɗɕɔɑɢɍəɤɘɗɥ Ɋɑɥ ɕɔɐɖɡɘɎɥ ɔɊɓɔɏ Ɏ ɘɔɏ Ɍɋ ɘɋɖɖɎɘɔɖɎɎ. Ȩ ɕɋɖɎɔɊɡ ɓɎɍɐɔɉɔ ɘɖɆɚɎɐɆ Ɉɋɗɢ ɋɉɔ ɔɇɠɋɒ 
ɒɔɌɋɘ ɇɡɘɢ ɕɋɖɋɊɆɓ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɘɔɑɢɐɔ ɓɎɌɓɋɉɔ ɝɆɗɘɔɘɓɔɉɔ ɊɎɆɕɆɍɔɓɆ, ɝɘɔ ɕɔɍɈɔɑɥɋɘ 

ɈɡɐɑɤɝɆɘɢ ɕɋɖɋɊɆɘɝɎɐɎ Ɏ əɗɎɑɎɘɋɑɎ Ɉɋɖɛɓɋɉɔ ɊɎɆɕɆɍɔɓɆ. 

ȨɡɐɑɤɝɋɓɎɋ 
ɖɆɊɎɔɝɆɗɘɔɘɓɡɛ 

ɐɆɓɆɑɔɈ 

ȪɆɓɓɆɥ ɚəɓɐɜɎɥ ɕɖɎɒɋɓɎɒɆ ɐ ɗɋɘɥɒ LTE ɗ ɒɓɔɌɋɗɘɈɋɓɓɡɒɎ ɐɆɓɆɑɆɒɎ ɈɓəɘɖɎ ɓɋɗəɟɎɛ. ȰɔɉɊɆ 
ɐɔɑɎɝɋɗɘɈɔ ɆɐɘɎɈɓɡɛ ɕɔɑɢɍɔɈɆɘɋɑɢɗɐɎɛ əɗɘɖɔɏɗɘɈ ɒɆɑɔ ɕɔɑɔɈɎɓɆ ɐɆɓɆɑɔɈ ɒɔɌɋɘ ɇɡɘɢ ɔɘɐɑɤɝɋɓɆ. 
ȵɔɗɐɔɑɢɐə ɘɆɐɔɋ ɔɘɐɑɤɝɋɓɎɋ ɈɑɎɥɋɘ ɓɆ ɗɐɔɖɔɗɘɢ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ Ɏ ɕɔɐɖɡɘɎɋ, ɋɋ ɎɗɕɔɑɢɍɔɈɆɓɎɋ 

ɘɖɋɇəɋɘ ɕɔɗɘɔɥɓɓɔɉɔ ɆɓɆɑɎɍɆ ɊɎɓɆɒɎɐɎ ɓɆɉɖəɍɐɎ ɓɆ ɇɆɍɔɈəɤ ɗɘɆɓɜɎɤ Ɋɑɥ ɗɈɔɋɈɖɋɒɋɓɓɔɉɔ ɈɐɑɤɝɋɓɎɥ 
ɐɆɓɆɑɔɈ.  

ɃɐɔɓɔɒɎɥ 
ɣɑɋɐɘɖɔɣɓɋɖɉɎɎ ɓɆ 

əɖɔɈɓɋ ɕɋɖɋɊɆɝɎ 
ɗɎɒɈɔɑɔɈ 

ȺəɓɐɜɎɥ ɕɖɎɒɋɓɎɒɆ ɐ LTE ɗɋɘɥɒ Ɏ ɍɆɐɑɤɝɆɋɘɗɥ Ɉ ɔɘɐɑɤɝɋɓɎɎ ɕɋɖɋɊɆɝɎ ɕəɗɘɡɛ ɗɎɒɈɔɑɔɈ. ȪɆɓɓɆɥ 
ɚəɓɐɜɎɥ ɓɋ ɔɐɆɍɡɈɆɋɘ ɓɋɉɆɘɎɈɓɔɉɔ ɈɑɎɥɓɎɥ ɓɆ ɕɔɐɆɍɆɘɋɑɎ ɖɆɇɔɘɡ ɗɋɘɎ Ɏ ɒɔɌɋɘ ɎɗɕɔɑɢɍɔɈɆɘɢɗɥ 

ɕɔɗɘɔɥɓɓɔ. 

ȮɗɘɔɝɓɎɐ: Huawei 

Ȩ ɛɔɊɋ ɎɗɕɡɘɆɓɎɏ ɓɆ ɗɋɘɎ MTN ɖɋɞɋɓɎɋ PowerStar ɔɇɋɗɕɋɝɎɑɔ ɣɐɔɓɔɒɎɤ 6.43 ȰȨɘ ɓɆ ɗɆɏɘ Ɉ 

ɘɋɝɋɓɎɋ ɗəɘɔɐ, Ɉ ɊɆɑɢɓɋɏɞɋɒ ɕɖɎ ɒɆɗɞɘɆɇɎɖɔɈɆɓɎɎ ɣɘɔɉɔ ɖɋɞɋɓɎɥ ɊɆɓɓɡɏ əɖɔɈɋɓɢ ɣɐɔɓɔɒɎɎ 

ɇɡɑ ɕɔɊɘɈɋɖɌɊɋɓ.  ȵɖɎ ɕɔɊɐɑɤɝɋɓɎɎ 5000 ɗɆɏɘɔɈ ɔɇɋɗɕɋɝɎɈɆɋɘɗɥ ɣɐɔɓɔɒɎɥ Ɉ ɖɆɍɒɋɖɋ 1,6 ɒɑɓ. 

Ɋɔɑɑ. Ɉ ɉɔɊ. ȦɓɆɑɔɉɎɝɓɡɋ ɕɔɐɆɍɆɘɋɑɎ ï ɓɆ əɖɔɈɓɋ 10% ɣɐɔɓɔɒɎɎ, ɇɡɑɎ ɊɔɗɘɎɉɓəɘɡ Ɉ ɖɋɍəɑɢɘɆɘɋ 

ɈɓɋɊɖɋɓɎɥ ɖɋɞɋɓɎɥ PowerStar Ɉ China Mobile Ɏ China Telecom. Ȱɖɔɒɋ ɘɔɉɔ, Ɉ China Mobile ɍɆ ɗɝɋɘ 

ɔɕɘɎɒɎɍɆɜɎɎ ɓɆɗɘɖɔɋɐ ɕɔɊ ɘɋɐəɟɎɏ Ɏ ɕɖɔɉɓɔɍɓɡɏ ɔɇɠɋɒ ɘɖɆɚɎɐɆ ɕɔɈɡɞɋɓɆ ɓɆ 6% ɗɖɋɊɓɥɥ 

ɍɆɉɖəɍɐɆ MIMO RF ɖɋɗəɖɗɔɈ ɗɋɘɎ 5G Ɏ əɈɋɑɎɝɋɓ ɔɇɠɋɒ ɘɖɆɚɎɐɆ Ɉ ɖɆɗɝɋɘɋ ɓɆ ɗɆɏɘ ɗ MIMO ɓɆ 14%. 

Ȩ ɗɔɗɘɆɈɋ ɖɋɞɋɓɎɥ ɖɆɍɖɆɇɔɘɆɓɆ ɣɐɔɓɔɒɎɝɋɗɐɆɥ ɒɔɊɋɑɢ, ɕɔɍɈɔɑɥɤɟɆɥ ɖɆɗɗɝɎɘɆɘɢ ɣɐɔɓɔɒɎɝɋɗɐɎɏ 

ɣɚɚɋɐɘ ɔɘ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɖɋɞɋɓɎɥ ɐɔɓɐɖɋɘɓɡɒ ɔɕɋɖɆɘɔɖɔɒ. Ȩ ɗɖɋɊɓɋɒ ɣɐɔɓɔɒɎɝɋɗɐɎɏ ɣɚɚɋɐɘ 

ɗɔɗɘɆɈɑɥɋɘ 50 Ɋɔɑɑ. Ɉ ɉɔɊ ɓɆ ɗɆɏɘ (ɇɆɍɔɈəɤ ɗɘɆɓɜɎɤ).  

Huawei ɕɖɋɊɑɆɉɆɋɘ ɊɈɋ ɒɔɊɋɑɎ ɖɆɍɈɋɖɘɡɈɆɓɎɥ Ɏ ɔɕɑɆɘɡ ɖɋɞɋɓɎɥ PowerStar: 

¶ ɖɆɍɈɋɖɘɡɈɆɓɎɋ Ɉ ɔɇɑɆɐɋ Huawei Ɏ ɔɕɑɆɘɆ ɕɔ ɒɔɊɋɑɎ Pay As You Save (PAYS), ɚɆɐɘɎɝɋɗɐɎ 

ɕɔ ɒɔɊɋɑɎ ɖɆɗɕɖɋɊɋɑɋɓɎɥ ɊɔɗɘɎɉɆɋɒɔɉɔ ɣɐɔɓɔɒɎɝɋɗɐɔɉɔ ɣɚɚɋɐɘɆ (outcome-based),  

¶ ɖɆɍɈɋɖɘɡɈɆɓɎɋ ɓɆ ɗɋɖɈɋɖɆɛ ɔɕɋɖɆɘɔɖɆ, ɗ ɕɋɖɋɊɆɝɋɏ ɔɘɈɋɘɗɘɈɋɓɓɔɗɘɎ ɍɆ ɣɐɗɕɑəɆɘɆɜɎɤ 

ɖɋɞɋɓɎɥ ɕɋɖɗɔɓɆɑə ɔɕɋɖɆɘɔɖɆ Ɏ ɔɕɑɆɘɔɏ ɖɋɞɋɓɎɥ ɕɔ ɒɔɊɋɑɎ ɕɔɐəɕɐɎ Ɉɋɝɓɡɛ ɑɎɜɋɓɍɎɏ Ɉ 

ɗɔɇɗɘɈɋɓɓɔɗɘɢ ɔɕɋɖɆɘɔɖɆ. 

ȵɖɎ ɒɔɊɋɑɎ PAYS ɖɆɗɕɖɋɊɋɑɋɓɎɋ ɊɔɗɘɎɉɆɋɒɔɉɔ ɣɐɔɓɔɒɎɝɋɗɐɔɉɔ ɣɚɚɋɐɘɆ ɕɖɔɎɗɛɔɊɎɘ Ɉ ɕɖɔɕɔɖɜɎɎ 

50/50 ɒɋɌɊə Huawei Ɏ ɒɔɇɎɑɢɓɡɒ ɔɕɋɖɆɘɔɖɔɒ. ȴɉɖɆɓɎɝɋɓɎɋɒ ɔɇɑɆɝɓɔɏ ɒɔɊɋɑɎ ɥɈɑɥɋɘɗɥ 

ɔɘɗəɘɗɘɈɎɋ API Ɋɑɥ ɎɓɘɋɉɖɆɜɎɎ ɗ NMS ɔɕɋɖɆɘɔɖɆ. ȵɖɔɇɑɋɒɆ ɖɋɞɆɋɘɗɥ ɕəɘɋɒ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ 

ɊɔɗɘəɕɆ ɔɕɋɖɆɘɔɖə ɗɋɖɈɎɗɆ PowerStar ɓɆ ɗɘɔɖɔɓɋ Huawei ɐ NMS ɔɕɋɖɆɘɔɖɆ Ɋɑɥ ɕɔɑəɝɋɓɎɥ ɊɆɓɓɡɛ 

ɔ ɗɔɗɘɔɥɓɎɎ RAN Ɏ ɍɆɉɖəɍɐɎ Ɏɛ Ɉ ɒɔɊɋɑɢ PowerStar. ȶɋɐɔɒɋɓɊɆɜɎɎ ɕɔ ɎɍɒɋɓɋɓɎɤ ɓɆɗɘɖɔɋɐ RAN 

ɕɋɖɋɊɆɤɘɗɥ ɗɎɗɘɋɒɓɡɒ ɆɊɒɎɓɎɗɘɖɆɘɔɖɆɒ ɔɕɋɖɆɘɔɖɆ Ɏ ɔɕɋɖɆɘɔɖ ɓɋɗɋɘ ɔɘɈɋɘɗɘɈɋɓɓɔɗɘɢ ɍɆ Ɏɛ 

ɎɗɕɔɑɓɋɓɎɋ. Ȫɑɥ on-premise ɖɆɍɈɋɖɘɡɈɆɓɎɥ Ɉɋɗɢ ɜɎɐɑ əɕɖɆɈɑɋɓɎɥ ɑɔɐɆɑɎɍɔɈɆɓ ɈɓəɘɖɎ 

ɔɕɋɖɆɘɔɖɆ, Ɇ ɈɋɓɊɔɖ ɑɎɞɢ ɔɗəɟɋɗɘɈɑɥɋɘ ɘɋɛɓɎɝɋɗɐəɤ ɕɔɊɊɋɖɌɐə ɖɋɞɋɓɎɥ. 
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ȳɋɗɒɔɘɖɥ ɓɆ ɘɔ, ɝɘɔ LTE 5G ï ɣɘɔ ɇɔɑɋɋ ɗɔɈɋɖɞɋɓɓɡɋ ɗ ɘɔɝɐɎ ɍɖɋɓɎɥ ɣɓɋɖɉɔɣɚɚɋɐɘɎɈɓɔɗɘɎ 

ɗɘɆɓɊɆɖɘɡ, ɊɔɗɘɎɉɆɋɒɡɏ ɓɆ ɕɖɆɐɘɎɐɋ əɊɋɑɢɓɡɏ ɣɚɚɋɐɘ ɔɕɘɎɒɎɍɆɜɎɎ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ 

ɕɖɆɐɘɎɝɋɗɐɎ ɓɋ ɍɆɈɎɗɎɘ ɔɘ ɕɔɐɔɑɋɓɎɥ ɐ ɐɔɘɔɖɔɒə ɔɘɓɔɗɎɘɗɥ ɔɇɔɖəɊɔɈɆɓɎɋ RAN Ɏ ɒɔɌɋɘ ɇɡɘɢ 

ɍɓɆɝɎɘɋɑɢɓɡɒ ɐɆɐ Ɋɑɥ ɗɋɘɋɏ ɕɔɐɔɑɋɓɎɏ 2G/3G, ɘɆɐ Ɏ Ɋɑɥ ɗɔɈɖɋɒɋɓɓɡɛ ɗɋɘɋɏ LTE Ɏ 5G ï ɗɒ. 

ȸɆɇɑɎɜə 5 ɓɎɌɋ. 

ȸɆɇɑɎɜɆ 5. ȵɖɎɒɋɖ ɖɋɍəɑɢɘɆɘɔɈ ɕɎɑɔɘɓɔɉɔ ɈɓɋɊɖɋɓɎɥ ɖɋɞɋɓɎɥ PowerStar  Ɋɑɥ 
ɔɕɘɎɒɎɍɆɜɎɎ ɣɓɋɖɉɔɕɔɘɖɋɇɑɋɓɎɥ RAN ɖɆɍɑɎɝɓɡɛ ɔɕɋɖɆɘɔɖɔɈ 

ȵɔɐɆɍɆɘɋɑɢ / 

ɔɕɋɖɆɘɔɖ 

ɃɐɔɓɔɒɎɥ Ɉ Ɋɋɓɢ ɓɆ ɗɆɏɘ, ȰȨɘ Ɏ % 
ȲɆɗɞɘɆɇ ɕɎɑɔɘɆ, 

ɗɆɏɘɔɈ 

ɃɐɔɓɔɒɎɥ, 

$ ɓɆ ɗɆɏɘ Ɉ ɉɔɊ 
ȷɖɋɊɓɥɥ GSM UMTS LTE 

Y 12%, 1,3 ȰȨɘ ȳ/Ɋ ȳ/Ɋ ȳ/Ɋ 2 500 ȳ/Ɋ 

H 12% ȳ/Ɋ ȳ/Ɋ ȳ/Ɋ 14 000 ȳ/Ɋ 

K 4% 0,3% 10% 1% 100 ȳ/Ɋ 

B 11% 15% 3% 15% 150 $43 

K 8%, 3,8 ȰȨɘ 3% 8% 9% 100 $45 

S 6% ȳ/Ɋ ȳ/Ɋ ȳ/Ɋ 500 $20 

A 10% ȳ/Ɋ ȳ/Ɋ ȳ/Ɋ 1 400 $77 

U 5% 6% 6% 4% 20 $57 

M1 5% 7% 3% ȳ/Ɋ 82 $24 

M2 7% 6% 7% 6% 177 $31 

G 7%, 3,9 ȰȨɘ 2% 3% 12% 59 $95 

ȮɗɘɔɝɓɎɐ: Huawei 
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5.2.2.  ȴɕɘɎɒɎɍɆɜɎɥ ɘɋɛɓɎɝɋɗɐɔɏ ɕɔɊɊɋɖɌɐɎ Ɏ əɕɖɆɈɑɋɓɎɥ 

ɕɖɔɈɔɊɓɡɒɎ ɗɋɘɥɒɎ 

5.2.2.1.  Ȱɋɏɗ China Mobile  

Ȱɋɏɗ ɕɔ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɔɘɋɑɢɓɡɛ ɕɖɔɜɋɗɗɔɈ əɕɖɆɈɑɋɓɎɥ ɗɋɘɥɒɎ China Mobile Ɉ ɕɖɔɈɎɓɜɎɎ ȻɋɓɆɓɢ 

ɖɋɆɑɎɍɔɈɆɓ ɔɕɋɖɆɘɔɖɔɒ ɗɔɈɒɋɗɘɓɔ ɗ Huawei Ɉ ɖɆɒɐɆɛ ɇɔɑɋɋ ɔɇɟɋɉɔ ɕɖɔɋɐɘɆ China Mobile - ADN 

Joint Innovation  Project26, ɜɋɑɢɤ ɐɔɘɔɖɔɉɔ ɥɈɑɥɋɘɗɥ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɆɥ ɖɋɆɑɎɍɆɜɎɥ ɐɔɓɜɋɕɜɎɎ 

ɆɈɘɔɓɔɒɓɡɛ ɗɋɘɋɏ. 

ȶɎɗ. 59. ȶɋɍəɑɢɘɆɘɡ ɕɎɑɔɘɓɔɉɔ ɈɓɋɊɖɋɓɎɥ ɖɋɞɋɓɎɥ Huawei  ADN ɓɆ ɗɋɘɎ China  

Mobile  Ɉ ɕɖɔɈɎɓɜɎɎ ȻɋɓɆɓɢ 

 

 
ȮɗɘɔɝɓɎɐ: Huawei 

ȵɖɋɊɕɔɗɡɑɐɔɏ Ɋɑɥ ɖɋɆɑɎɍɆɜɎɎ ɐɋɏɗɆ ɇɡɑɔ ɇɔɑɢɞɔɋ ï ɇɔɑɋɋ 600 ɘɡɗ. Ɉ ɗəɘɐɎ, ɐɔɑɎɝɋɗɘɈɔ ɗɔɇɡɘɎɏ 

ɓɆ ɕɆɐɋɘɓɔɏ ɘɖɆɓɗɕɔɖɘɓɔɏ ɗɋɘɎ ɔɕɋɖɆɘɔɖɆ, ɐɆɝɋɗɘɈɋɓɓɆɥ ɔɇɖɆɇɔɘɐɆ ɐɔɘɔɖɡɛ Ɉ ɖəɝɓɔɒ ɖɋɌɎɒɋ 

ɇɡɑɆ ɕɖɆɐɘɎɝɋɗɐɎ ɓɋɈɔɍɒɔɌɓɆ. ȮɗɕɔɑɢɍɔɈɆɓɎɋ ɔɗɓɔɈɆɓɓɔɉɔ ɓɆ ɘɋɛɓɔɑɔɉɎɥɛ ɎɗɐəɗɗɘɈɋɓɓɔɉɔ 

ɎɓɘɋɑɑɋɐɘɆ Ɏ ɜɎɚɖɔɈɡɛ ɊɈɔɏɓɎɐɔɈ ɣɑɋɒɋɓɘɔɈ ɗɋɘɎ Ɏ ɎɓɘɋɉɖɎɖɔɈɆɓɓɔɏ ɒɔɊɋɑɎ ɗɋɘɎ ɖɋɞɋɓɎɥ 

Huawei ADN ɕɔɍɈɔɑɎɑɔ ɆɈɘɔɒɆɘɎɝɋɗɐɎ ɈɡɥɈɑɥɘɢ Ɉ ɕɔɘɔɐɋ ɗɔɇɡɘɎɏ ɍɓɆɝɎɒɡɋ ɗɔɇɡɘɎɥ ɘɖɋɇəɤɟɎɋ 

                                            
26 https:// inform.tmforum.org/casestudy/ joint -innovation-drives-chinas-big-three-toward-autonomous-
networking/   

https://inform.tmforum.org/casestudy/joint-innovation-drives-chinas-big-three-toward-autonomous-networking/
https://inform.tmforum.org/casestudy/joint-innovation-drives-chinas-big-three-toward-autonomous-networking/
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ɖɋɆɐɜɎɎ ɕɋɖɗɔɓɆɑɆ, ɝɘɔ ɕɔɍɈɔɑɎɑɔ ɗɓɎɍɎɘɢ ɐɔɑɎɝɋɗɘɈɔ ɔɇɖɆɇɆɘɡɈɆɋɒɡɛ ɕɋɖɗɔɓɆɑɔɒ ɗɔɇɡɘɎɏ ɓɆ 

99% Ɋɔ 600 ɎɓɜɎɊɋɓɘɔɈ Ɉ ɗəɘɐɎ (ȶɎɗ. 59). 

ȸɆɐɌɋ ɊɆɓɓɔɋ ɖɋɞɋɓɎɋ ɇɡɑɔ ɕɖɎɒɋɓɋɓɔ Ɏ Ɋɑɥ ɖɋɞɋɓɎɥ ɍɆɊɆɝɎ əɊɆɑɋɓɓɔɏ ɊɎɆɉɓɔɗɘɎɐɎ 

ɔɕɘɎɝɋɗɐɔɏ ɗɋɘɎ ɞɎɖɔɐɔɕɔɑɔɗɓɔɉɔ ɊɔɗɘəɕɆ, ɝɘɔ ɕɔɍɈɔɑɎɑɔ ɗɓɎɍɎɘɢ ɐɔɑɎɝɋɗɘɈɔ ɈɡɋɍɊɔɈ 

ɘɋɛɓɎɝɋɗɐɎɛ ɇɖɎɉɆɊ ɓɆ 20% Ɏ ɕɔɈɡɗɎɘɢ ɣɚɚɋɐɘɎɈɓɔɗɘɢ ɕɖɔɜɋɗɗɆ ɕɔɎɗɐɆ ɓɋɎɗɕɖɆɈɓɔɗɘɋɏ Ɏ Ɏɛ 

əɗɘɖɆɓɋɓɎɥ ɓɆ 25%. 

5.2.2.2.  Ȱɋɏɗ Beijing Mobile  

ȷɛɔɌɎɏ ɗ ɐɋɏɗɔɒ China Mobile ɐɋɏɗ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɔɇɖɆɇɔɘɐɎ ɗɔɇɡɘɎɏ ɓɆ ɔɕɘɎɝɋɗɐɔɏ ɗɋɘɎ 

ɞɎɖɔɐɔɕɔɑɔɗɓɔɉɔ ɊɔɗɘəɕɆ ɇɡɑ ɖɋɆɑɎɍɔɈɆɓ ɔɕɋɖɆɘɔɖɔɒ Beijing Mobile ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɖɋɞɋɓɎɥ 

Huawei ADN. Ȩ ɖɋɍəɑɢɘɆɘɋ ɐɔɑɎɝɋɗɘɈɔ ɈɡɋɍɊɔɈ ɖɋɒɔɓɘɓɡɛ ɇɖɎɉɆɊ ɓɆ 30%, Ɇ ɘɔɝɓɔɗɘɢ 

ɆɈɘɔɒɆɘɎɝɋɗɐɔɉɔ ɔɕɖɋɊɋɑɋɓɎɥ ɕɖɎɝɎɓ ɓɋɎɗɕɖɆɈɓɔɗɘɋɏ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɜɎɚɖɔɈɔɏ ɒɔɊɋɑɎ ɗɋɘɎ 

Ɏ ɘɋɛɓɔɑɔɉɎɏ ɎɗɐəɗɘɈɋɓɓɔɉɔ ɎɓɘɋɑɑɋɐɘɆ əɌɋ ɓɆ ɓɆɝɆɑɢɓɔɒ ɣɘɆɕɋ ɕɖɔɋɐɘɆ ɗɔɗɘɆɈɎɑɆ 80% (ȶɎɗ. 

60). 

ȶɎɗ. 60. ȶɋɍəɑɢɘɆɘɡ ɕɎɑɔɘɓɔɉɔ ɈɓɋɊɖɋɓɎɥ ɖɋɞɋɓɎɥ Huawei  ADN Ɋɑɥ ɔɕɘɎɒɎɍɆɜɎɎ 

ɕɖɔɜɋɗɗɔɈ ɘɋɛɓɎɝɋɗɐɔɉɔ ɔɇɗɑəɌɎɈɆɓɎɥ PON-ɗɋɘɎ Beijing  Mobile  

 

ȮɗɘɔɝɓɎɐ: Huawei 
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5.2.3.  ȵɖɋɊɔɗɘɆɈɑɋɓɎɋ NaaS (E2E -ɗɑɆɏɗɡ) Ɉ ɕɖɔɈɔɊɓɡɛ 

(ɔɕɘɎɝɋɗɐɎɛ) ɗɋɘɥɛ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ NMS/OSS-ɐɔɒɕɔɓɋɓɘɔɈ 

ɐɔɓɜɋɕɜɎɎ Huawei ADN 

ȵɔ ɒɋɖɋ ɘɔɉɔ, ɐɆɐ ɖɆɍɈɋɖɘɡɈɆɓɎɋ ɗɋɘɋɏ 5G Ɉ ɒɎɖɋ ɓɆɇɎɖɆɋɘ ɔɇɔɖɔɘɡ, ɚɎɐɗɎɖɔɈɆɓɓɆɥ ɗɋɘɢ ɘɆɐɌɋ 

ɔɘɐɖɡɈɆɋɘ ɣɖə ɚɎɐɗɎɖɔɈɆɓɓɔɏ ɗɋɘɎ ɕɥɘɔɉɔ ɕɔɐɔɑɋɓɎɥ (F5G). Ȩ ɖɋɍəɑɢɘɆɘɋ əɓɎɈɋɖɗɆɑɢɓɡɒɎ 

ɘɖɋɇɔɈɆɓɎɥɒɎ ɗɘɆɑɎ ɈɡɗɔɐɔɐɆɝɋɗɘɈɋɓɓɡɋ, ɓɆɊɋɌɓɡɋ Ɏ ɉɎɇɐɎɋ ɗɔɋɊɎɓɋɓɎɥ ɗ ɒɆɑɔɏ ɍɆɊɋɖɌɐɔɏ.  

ȴɘɈɋɘɔɒ ɓɆ ɣɘɔɘ ɍɆɕɖɔɗ ɖɡɓɐɆ ɗɘɆɑɎ əɕɖɔɟɋɓɓɡɋ ɕɔɑɓɔɗɘɢɤ ɔɕɘɎɝɋɗɐɎɋ ɗɋɘɎ, ɔɇɠɋɊɎɓɥɤɟɎɋ 

ɗɋɘɎ ɊɔɗɘəɕɆ Ɏ ɆɉɖɋɉɆɜɎɎ. ɃɘɎ ɗɋɘɎ ɕɔɗɘɖɔɋɓɡ ɕɔ ɗɑɋɊəɤɟɎɒ ɕɖɎɓɜɎɕɆɒ: 

Å ȮɗɕɔɑɢɍɔɈɆɓɎɋ ɆɊɆɕɘɎɖɔɈɆɓɓɡɛ ɐɔɓɈɋɖɉɋɓɘɓɡɛ ɖɋɞɋɓɎɏ Ɋɑɥ ɔɕɘɎɝɋɗɐɔɉɔ ɊɔɗɘəɕɆ, ɝɘɔɇɡ 

əɕɖɔɗɘɎɘɢ ɗɋɘɋɈɡɋ əɖɔɈɓɎ Ɏ əɑəɝɞɎɘɢ ɈɍɆɎɒɔɊɋɏɗɘɈɎɋ ɗ ɕɔɑɢɍɔɈɆɘɋɑɋɒ; 

Å ȷɘɖɋɒɑɋɓɎɋ ɐ ɒɆɐɗɎɒɆɑɢɓɔ ɈɔɍɒɔɌɓɔɏ ɍɆɉɖəɍɐɋ (əɘɎɑɎɍɆɜɎɎ) ɗɋɘɋɈɡɛ ɖɋɗəɖɗɔɈ ɕɖɎ 

əɗɑɔɈɎɎ ɈɡɊɋɖɌɎɈɆɓɎɥ ɘɖɋɇəɋɒɔɉɔ SLA ɗ ɕɔɒɔɟɢɤ əɗɔɈɋɖɞɋɓɗɘɈɔɈɆɓɓɔɉɔ əɕɖɆɈɑɋɓɎɥ 

ɗɋɘɢɤ. 

ȴɕɘɎɝɋɗɐɎɏ ɕəɘɢ PON ɛɆɖɆɐɘɋɖɎɍəɋɘɗɥ ɇɔɑɢɞɔɏ ɕɖɔɘɥɌɋɓɓɔɗɘɢɤ Ɏ ɗɑɔɌɓɡɒɎ ɗɜɋɓɆɖɎɥɒɎ 

ɕɔɗɘɖɔɋɓɎɥ. ȳɋɎɗɕɖɆɈɓɔɗɘɎ, ɗɈɥɍɆɓɓɡɋ ɗ əɛəɊɞɋɓɎɋɒ ɛɆɖɆɐɘɋɖɎɗɘɎɐ, ɔɗɔɇɋɓɓɔ ɘɖəɊɓɔ 

ɔɇɓɆɖəɌɎɘɢ, Ɏ Ɏɛ ɓɋɔɇɛɔɊɎɒɔ ɕɖɔɈɋɖɥɘɢ ɗɋɉɒɋɓɘ ɍɆ ɗɋɉɒɋɓɘɔɒ ɓɆ ɒɋɗɘɋ. Ƀɘɔ ɕɖɎɈɔɊɎɘ ɐ 

ɘɖəɊɔɋɒɐɔɒə əɗɘɖɆɓɋɓɎɤ ɓɋɕɔɑɆɊɔɐ Ɏ ɓɎɍɐɔɏ əɊɔɈɑɋɘɈɔɖɋɓɓɔɗɘɎ ɕɔɑɢɍɔɈɆɘɋɑɋɏ. 

iMaster NCE ɓɋɕɖɋɖɡɈɓɔ ɗɔɇɎɖɆɋɘ Ɉ ɖɋɌɎɒɋ ɖɋɆɑɢɓɔɉɔ ɈɖɋɒɋɓɎ ɖɆɇɔɝɋɋ ɗɔɗɘɔɥɓɎɋ Ɏ KPI OLT, 

ɆɈɘɔɒɆɘɎɝɋɗɐɎ ɔɕɖɋɊɋɑɥɋɘ ɘɎɕɎɝɓɡɋ ɘɎɕɡ ɓɋɎɗɕɖɆɈɓɔɗɘɋɏ Ɏ ɒɋɗɘɆ ɓɋɎɗɕɖɆɈɓɔɗɘɋɏ PON ɓɆ 

ɔɗɓɔɈɋ ɈɔɍɒɔɌɓɔɗɘɎ ɆɈɘɔɒɆɘɎɝɋɗɐɔɉɔ ɈɔɗɗɘɆɓɔɈɑɋɓɎɥ ɘɔɕɔɑɔɉɎɏ ɔɕɘɎɝɋɗɐɎɛ ɘɖɆɐɘɔɈ PON Ɏ 

ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔ ɔɕɖɋɊɋɑɥɋɘ ɕɖɎɝɎɓɡ Ɏ ɖɆɗɕɔɑɔɌɋɓɎɋ ɗɑɆɇɡɛ ɔɕɘɎɝɋɗɐɎɛ ɗɎɉɓɆɑɔɈ. ȸɆɐɎɒ 

ɔɇɖɆɍɔɒ, əɕɖɋɌɊɆɤɟɋɋ ɎɗɕɖɆɈɑɋɓɎɋ ɗɑɆɇɡɛ ɔɕɘɎɝɋɗɐɎɛ ɗɎɉɓɆɑɔɈ ɒɔɌɋɘ Ɉɡɕɔɑɓɥɘɢɗɥ 

ɜɋɑɋɓɆɕɖɆɈɑɋɓɓɔ, ɕɔɈɡɞɆɥ ɣɚɚɋɐɘɎɈɓɔɗɘɢ ɕɋɖɋɊɆɝɎ. 

ȰɑɎɋɓɘɡ ɕɖɋɊɠɥɈɑɥɤɘ ɈɡɗɔɐɎɋ ɘɖɋɇɔɈɆɓɎɥ ɐ ɐɆɝɋɗɘɈə ɈɡɊɋɑɋɓɓɔɏ ɑɎɓɎɎ, ɈɐɑɤɝɆɥ Ɉɡɗɔɐəɤ 

ɓɆɊɋɌɓɔɗɘɢ, ɓɎɍɐəɤ ɍɆɊɋɖɌɐə, ɇɡɗɘɖɔɋ ɈɡɊɋɑɋɓɎɋ ɖɋɗəɖɗɔɈ, ɗɆɒɔɔɇɗɑəɌɎɈɆɓɎɋ Ɏ Ɍɋɗɘɐəɤ 

ɎɍɔɑɥɜɎɤ ɐɆɓɆɑɔɈ. iMaster NCE ɕɖɋɊɔɗɘɆɈɑɥɋɘ ɕɖɎɑɔɌɋɓɎɥ, ɘɆɐɎɋ ɐɆɐ ɐɆɖɘɆ ɍɆɊɋɖɌɐɎ, ɇɡɗɘɖɔɋ 

ɈɡɊɋɑɋɓɎɋ ɖɋɗəɖɗɔɈ, ɍɆɕɑɆɓɎɖɔɈɆɓɓɆɥ ɐɔɖɖɋɐɘɎɖɔɈɐɆ ɕɔɑɔɗɡ ɕɖɔɕəɗɐɆɓɎɥ (BOD) Ɏ ɔɇɋɗɕɋɝɋɓɎɋ 

SLA Ɋɑɥ ɈɡɊɋɑɋɓɓɡɛ ɑɎɓɎɏ, ɕɔɒɔɉɆɥ ɔɕɋɖɆɘɔɖɆɒ ɗɈɥɍɎ ɣɚɚɋɐɘɎɈɓɔ ɕɖɋɊɔɗɘɆɈɑɥɘɢ 

ɊɎɚɚɋɖɋɓɜɎɖɔɈɆɓɓɡɋ əɗɑəɉɎ Ɋɔ, Ɉɔ Ɉɖɋɒɥ Ɏ ɕɔɗɑɋ ɕɖɔɊɆɌɎ. 

iMaster NCE ɔɇɋɗɕɋɝɎɈɆɋɘ ɘɔɝɓəɤ ɈɎɍəɆɑɎɍɆɜɎɤ ɍɆɊɋɖɌɐɎ Ɏ ɚɎɐɗɎɖɔɈɆɓɓəɤ ɍɆɊɋɖɌɐə əɗɑəɉ 

ɈɡɊɋɑɋɓɓɔɏ ɑɎɓɎɎ. ȷɕɋɜɎɆɑɎɗɘɡ ɕɔ ɒɆɖɐɋɘɎɓɉə ɒɔɉəɘ ɎɗɕɔɑɢɍɔɈɆɘɢ ɕɖɎɑɔɌɋɓɎɋ Latency Map Ɋɑɥ 

ɔɜɋɓɐɎ ɘɔɉɔ, ɗɔɔɘɈɋɘɗɘɈəɤɘ ɑɎ ɒɋɌɗɆɏɘɔɈɡɋ ɍɆɊɋɖɌɐɎ, ɕɖɔɕəɗɐɓɆɥ ɗɕɔɗɔɇɓɔɗɘɢ Ɏ Ɋɔɗɘəɕɓɔɗɘɢ 

ɘɖɋɇɔɈɆɓɎɥɒ ɐɑɎɋɓɘɔɈ Ɉ ɖɋɌɎɒɋ ɖɋɆɑɢɓɔɉɔ ɈɖɋɒɋɓɎ, ɖɋɆɑɎɍəɥ ɇɡɗɘɖɔɋ ɗɔɕɔɗɘɆɈɑɋɓɎɋ ɗɋɘɋɈɡɛ 

ɖɋɗəɖɗɔɈ Ɏ ɒɔɓɋɘɎɍɎɖəɥ ɊɎɚɚɋɖɋɓɜɎɖɔɈɆɓɓɡɋ ɈɔɍɒɔɌɓɔɗɘɎ. 

ȧɡɗɘɖɔɋ ɕɖɋɊɔɗɘɆɈɑɋɓɎɋ əɗɑəɉ ɥɈɑɥɋɘɗɥ ɔɊɓɎɒ Ɏɍ ɐɑɤɝɋɈɡɛ ɚɆɐɘɔɖɔɈ ɔɇɋɗɕɋɝɋɓɎɥ 

ɐɔɓɐəɖɋɓɘɔɗɕɔɗɔɇɓɔɗɘɎ ɔɕɋɖɆɘɔɖɔɈ ɗɈɥɍɎ - ɓɆɕɖɎɒɋɖ, ɗɒ. ȶɎɗ. 61. iMaster NCE ɕɖɋɊɔɗɘɆɈɑɥɋɘ 

ɈɔɍɒɔɌɓɔɗɘɎ Plug and Play (PnP) Ɏ ɇɡɗɘɖɔɋ ɕɔɊɐɑɤɝɋɓɎɋ CPE, ɗɔɐɖɆɟɆɥ Ɉɖɋɒɥ əɗɘɆɓɔɈɐɎ Ɏ ɈɈɔɊɆ 

Ɉ ɣɐɗɕɑəɆɘɆɜɎɤ CPE ɗ 4ï6 ɝɆɗɔɈ Ɋɔ 30 ɒɎɓəɘ. Ȱɖɔɒɋ ɘɔɉɔ, iMaster NCE ɎɓɘɋɉɖɎɖəɋɘɗɥ ɗ BSS/OSS 

ɔɕɋɖɆɘɔɖɔɈ ɗɈɥɍɎ, ɝɘɔ ɕɔɍɈɔɑɥɋɘ ɕɖɋɊɔɗɘɆɈɑɥɘɢ əɗɑəɉɎ Ɉ ɘɋɝɋɓɎɋ ɓɋɗɐɔɑɢɐɎɛ ɒɎɓəɘ. 

ȵɔɒɎɒɔ ɈɎɍəɆɑɎɍɎɖɔɈɆɓɓɔɉɔ əɕɖɆɈɑɋɓɎɥ SLA Ɋɑɥ əɗɑəɉ ɝɆɗɘɓɡɛ ɑɎɓɎɏ Ɉ ɖɋɆɑɢɓɔɒ ɈɖɋɒɋɓɎ, 

iMaster NCE ɘɆɐɌɋ ɔɇɋɗɕɋɝɎɈɆɋɘ ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɋ ɖɆɇɔɘɔɗɕɔɗɔɇɓɔɗɘɎ ɔɕɘɎɝɋɗɐɎɛ ɗɋɘɋɏ Ɋɑɥ 

əɕɖɋɌɊɆɤɟɋɉɔ ɆɓɆɑɎɍɆ ɗɔɗɘɔɥɓɎɥ ɐɆɌɊɔɉɔ ɈɔɑɔɐɓɆ Ɏ ɐɆɓɆɑɆ, ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɥ ɖɎɗɐɔɈ ɗɇɔɋɈ Ɏ 
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ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɕɖɋɊəɕɖɋɌɊɋɓɎɏ, ɍɆɖɆɓɋɋ ɕɖɋɊɔɘɈɖɆɟɆɥ ɗɋɘɋɈɡɋ ɖɎɗɐɎ Ɏ ɕɖɋɖɡɈɆɓɎɋ 

ɔɇɗɑəɌɎɈɆɓɎɥ, Ɇ ɘɆɐɌɋ ɎɍɇɋɌɆɓɎɋ ɞɘɖɆɚɔɈ ɍɆ ɓɆɖəɞɋɓɎɋ SLA. 

Fig . 61 . ȵɖɎɒɋɖ ɎɗɕɔɑɢɍɔɈɆɓɎɥ China  Mobile  Jiangsu  ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɉɔ 

ɖɆɍɊɋɑɋɓɎɥ ɓɆ ɗɋɉɒɋɓɘɡ Ɋɑɥ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɔɇɑɆɝɓɡɛ ɗɋɘɋɈɡɛ əɗɑəɉ Ɋɑɥ 

ɕɖɔɒɡɞɑɋɓɓɔɗɘɎ 
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