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ƣ ǋƼƾǅǗǎǇǄƼ ǊǄǅǊǈǊǇƺƼ ǇǀǏƼǎǒǂǇƼǏƺǁǀǏƼǄ ǏƼǒǘǏƼǏƼ Ǉǀ 
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ƼǈƷǋǏǐǉǂǍ. ƯǊ ǋǌǗǏǐǋǊ ƼǐǏǗ ƼǈƼǇƸǈǀǏƼǄ ǈƼ ƸǒǀǄ 

ǌǄǁǄǅƸǍ ǀǋǄƿǌƷǎǀǄǍ ǎǀ ǗǆǊǐǍ ǏǊǐǍ ǅǆƷƿǊǐǍ ǏǂǍ 

ǊǄǅǊǈǊǇƺƼǍ, ƼǆǆƷ ǅƼǄ ǎǏǂ ǆǀǄǏǊǐǌƾƺƼ ǏǊǐ ǅǌƷǏǊǐǍ ǅƼǄ 

ǏǂǍ ƿǂǇǗǎǄƼǍ ƿǄǊƺǅǂǎǂǍ. 

ƫ ǅǆƷƿǊǍ Ǐǔǈ ǅǄǈǂǏǙǈ ǀǋǄǅǊǄǈǔǈǄǙǈ ǇǋǊǌǀƺ ǅƼǄ ǋǌƸǋǀǄ 

ǈƼ ǋƼƺǉǀǄ ǋǌǔǏƼƾǔǈǄǎǏǄǅǗ ǌǗǆǊ ǎǏǊǈ ǓǂǑǄƼǅǗ 

ǇǀǏƼǎǒǂǇƼǏǄǎǇǗ ǏǂǍ ơǆǆƷƿƼǍ. ƬǌǊǖǋǗǃǀǎǂ ƾǄƼ ǈƼ 

ǎǐǇƽǀƺ ƼǐǏǗ ǀƺǈƼǄ ǈƼ ǀǑƼǌǇǗǁǀǏƼǄ ƸǈƼ ǎǏƼǃǀǌǗ 

ǑǊǌǊǆǊƾǄǅǗ ǅƼǄ ǅƼǈǊǈǄǎǏǄǅǗ ǅƼǃǀǎǏǙǍ ǋǊǐ ǈƼ ǀǐǈǊǀƺ 

ǏǄǍ ǄƿǄǔǏǄǅƸǍ ǀǋǀǈƿǘǎǀǄǍ ǎǀ ǅǄǈǂǏƹ ǀǐǌǐǁǔǈǄǅǗǏǂǏƼ ǅƼǄ 

ƿƺǅǏǐƼ ǈƸƼǍ ƾǀǈǄƷǍ. 
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ǇǀǏƷƽƼǎǂ ǎǏǂǈ ǓǂǑǄƼǅƹ ǀǋǊǒƹ. ƯƼ 
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ƼǋǊǏǐǋǙǈǀǄ ǇǄƼ ǎǀǄǌƷ ƼǋǗ ǋǌǊǅǆƹǎǀǄǍ ǅƼǄ 

ǋǌǊǖǋǊǃƸǎǀǄǍ. ƖǒǊǐǈ ƹƿǂ ƾƺǈǀǄ ǅƷǋǊǄƼ 

ǋǌǙǏƼ ƽƹǇƼǏƼ, ƼǋƼǄǏǀƺǏƼǄ ǗǇǔǍ ǂ 

ǋǀǌƼǄǏƸǌǔ ǀǇǋƸƿǔǎǂ ǀǈǗǍ ǎǏƼǃǀǌǊǘ 

ǅƼǈǊǈǄǎǏǄǅǊǘ ǅƼǄ ǑǊǌǊǆǊƾǄǅǊǘ ǋǆƼǄǎƺǊǐ, ǂ 

Ʒǌǎǂ Ǐǔǈ ǗǋǊǄǔǈ ǎǏǌǀƽǆǙǎǀǔǈ 

ǋƼǌƼǏǂǌǊǘǈǏƼǄ ǎƹǇǀǌƼ ǎǏǂǈ ƼƾǊǌƷ ǅƼǄ ǂ 

ǃƸǎǋǄǎǂ ǅǄǈƹǏǌǔǈ ǏǗǈǔǎǂǍ ǏǂǍ ǁƹǏǂǎǂǍ 

ǓǂǑǄƼǅǙǈ ǐǋǂǌǀǎǄǙǈ ƼǋǗ ǋǊǆƺǏǀǍ ǅƼǄ 

ǀǋǄǒǀǄǌƹǎǀǄǍ. ƣ ǇǀǆƸǏǂ ǏǊǐ ƫǄǅǊǈǊǇǄǅǊǘ 

ƬƼǈǀǋǄǎǏǂǇƺǊǐ ƝǃǂǈǙǈ ƼǋǊǏǐǋǙǈǀǄ 

ǋǌǊǏƷǎǀǄǍ ǋǊǆǄǏǄǅƹǍ, Ǉǀ ǇǀǏǌƹǎǄǇǊǐǍ 

ǎǏǗǒǊǐǍ, ǋǊǐ ǇǋǊǌǊǘǈ ǈƼ ǎǐǇƽƷǆǆǊǐǈ ǎǀ 

ƸǈƼ ǅƼǆǘǏǀǌǊ ƼǘǌǄǊ ƾǄƼ Ǐǂǈ ǀǆǆǂǈǄǅƹ 

ǓǂǑǄƼǅƹ ǊǄǅǊǈǊǇƺƼ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ƦƼǃǂƾǂǏƹǍ ƟǀǙǌƾǄǊǍ ƟǄƼƾǆƹǍ 

ơǋǄǎǏǂǇǊǈǄǅǗǍ ưǋǀǘǃǐǈǊǍ ƨǀǆƸǏǂǍ 

ƫǄǅǊǈǊǇǄǅǗ ƬƼǈǀǋǄǎǏƹǇǄǊ ƝǃǂǈǙǈ 



7|             ƫǄ ƦǄǈǂǏƸǍ ơǋǄǅǊǄǈǔǈƺǀǍ ǅƼǄ ǂ ƦǄǈǂǏƹ ơǐǌǐǁǔǈǄǅǗǏǂǏƼ ǔǍ ǇǊǒǆǊƺ ǊǄǅǊǈǊǇǄǅƹǍ ǅƼǄ ǅǊǄǈǔǈǄǅƹǍ ƼǈƷǋǏǐǉǂǍ 
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ơƩƫƯƣƯƝ 1 
 

 

ƫ ƦƧƝƠƫƮ ƯƴƩ ƦϱƩƣƯƴƩ 

ơƬϱƦƫϱƩƴƩϱƴƩ ƠϱơƤƩƴƮ 
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ƫ ƦƧƝƠƫƮ ƯƴƩ ƦϱƩƣƯƴƩ 

ơƬϱƦƫϱƩƴƩϱƴƩ ƠϱơƤƩƴƮ 

ƠƺǅǏǐƼ ǏǊǐ ǇƸǆǆǊǈǏǊǍ 
ƢǊǘǇǀ ǎǀ ǇǄƼ ǀǋǊǒƹ ǗǋǊǐ ǏǊ ƿǄǀǃǈƸǍ ǋǀǌǄƽƷǆǆǊǈ Ǐǔǈ ǏǂǆǀǋǄǅǊǄǈǔǈǄǙǈ ǅƼǄ Ǐǔǈ ǓǂǑǄƼǅǙǈ 

ǀǋǄǅǊǄǈǔǈǄǙǈ ƼǆǆƷǁǀǄ ǌǄǁǄǅƷ, ǅƼǃǙǍ ǈƸǀǍ ǏǀǒǈǊǆǊƾƺǀǍ ǎǐǇƽƷǆǆǊǐǈ ǎǏǂǈ ǀǋǄǏƷǒǐǈǎǂ ǏǂǍ 

ƿǄƼƿǄǅƼǎƺƼǍ ǊǆǊǅǆƹǌǔǎǂǍ ǏǊǐ ǓǂǑǄƼǅǊǘ ǇǀǏƼǎǒǂǇƼǏǄǎǇǊǘ Ǐǔǈ ǅǊǄǈǔǈǄǙǈ ǎǏǄǍ ƼǈǀǋǏǐƾǇƸǈǀǍ 

ǊǄǅǊǈǊǇƺǀǍ.  

ƫǄ ǋƷǌǊǒǊǄ ƿǄǅǏǘǔǈ ǋǌƼƾǇƼǏǊǋǊǄǊǘǈ ǀǏǂǎƺǔǍ ǀǋǀǈƿǘǎǀǄǍ ǘǓǊǐǍ ǎǒǀƿǗǈ 200 

ƿǄǎǀǅƼǏǊǇǇǐǌƺǔǈ ƿǊǆƼǌƺǔǈ ǎǀ ǗǆǊ ǏǊǈ ǅǗǎǇǊ ƾǄƼ ǏǊǈ ǀǅǎǐƾǒǌǊǈǄǎǇǗ ǅƼǄ Ǐǂǈ 

ǀǋƸǅǏƼǎǂ Ǐǔǈ ƿǄǅǏǘǔǈ ǏǊǐǍ.  

ƦƼǃǙǍ ǂ ǅƷǆǐǓǂ Ǐǔǈ ƿǄǅǏǘǔǈ 4G ǀǋǀǅǏǀƺǈǀǏƼǄ ǅƼǄ ǊǄ ǋƷǌǊǒǊǄ ǆƼǇƽƷǈǊǐǈ ǎǏǌƼǏǂƾǄǅƸǍ 

ƼǋǊǑƷǎǀǄǍ ƾǄƼ Ǐǂǈ ƼǈƷǋǏǐǉǂ Ǐǔǈ ǇǀǆǆǊǈǏǄǅǙǈ ƿǄǅǏǘǔǈ 5G, ǂ ǀǎǏƺƼǎǂ ǇǀǏƼǏǊǋƺǁǀǏƼǄ ǋǆƸǊǈ 

ǎǏǊǈ ǀǈǏǊǋǄǎǇǗ ǅƼǄ Ǐǂǈ ǀǅǇǀǏƷǆǆǀǐǎǂ ƿǄƼƿǄǅǏǐƼǅǙǈ ǐǋǂǌǀǎǄǙǈ, ǊǆǊǅǆǂǌǔǇƸǈǔǈ ǀǑƼǌǇǊƾǙǈ 

ǅƼǄ ǎǐǈƿǀƿǀǇƸǈǔǈ ǏǀǒǈǊǆǊƾǄǙǈ ƾǄƼ Ǐǂǈ ǀǋƺǏǀǐǉǂ ǎǏǌƼǏǂƾǄǅǊǘ ǋǆǀǊǈǀǅǏƹǇƼǏǊǍ ǎǏǄǍ ǈƸǀǍ ƼƾǊǌƸǍ 

ǋǊǐ ƿǂǇǄǊǐǌƾǊǘǈǏƼǄ. ƯǊ ǎǏǌƼǏǂƾǄǅǗ ǋǆǀǊǈƸǅǏǂǇƼ ƼǐǏǗ ǃƼ ǋǌǊƸǆǃǀǄ ƼǋǗ ƸǈƼ ǎǐǈƿǐƼǎǇǗ 

ǇǀƺǔǎǂǍ ǏǊǐ ǅǀǑƼǆƼǄƼǅǊǘ ǅǗǎǏǊǐǍ ƼǈƷǋǏǐǉǂǍ ǅƼǄ ǆǀǄǏǊǐǌƾƺƼǍ Ǐǔǈ ǈƸǔǈ ƿǄǅǏǘǔǈ Ǉǀ 

ǏƼǐǏǗǒǌǊǈǂ ǀǋƺǏǀǐǉǂ ǄǅƼǈǊǋǊǄǂǏǄǅǊǘ ǀǋǄǋƸƿǊǐ ƼǉǄǊǋǄǎǏƺƼǍ, ƼǎǑƷǆǀǄƼǍ ǅƼǄ 

ƿǄƼǆǀǄǏǊǐǌƾǄǅǗǏǂǏƼǍ ǎǏƼ ƿƺǅǏǐƼ ǏǊǐ ǇƸǆǆǊǈǏǊǍ, ǎǘǇǑǔǈƼ Ǉǀ ǏǄǍ ƼǐǉƼǈǗǇǀǈǀǍ ǋǌǊǎƿǊǅƺǀǍ Ǐǔǈ 

ǋǀǆƼǏǙǈ. 

ƮǏǊ ǅǀǑƷǆƼǄǊ ƼǐǏǗ, ǃƼ ǀǉǀǏƷǎǊǐǇǀ ǏǄǍ ǋǏǐǒƸǍ ƼǐǏǊǘ ǏǊǐ ǇǀǏƼǎǒǂǇƼǏǄǎǇǊǘ, ǏǗǎǊ ƼǋǗ Ǐǂǈ 

ƷǋǊǓǂ Ǐǔǈ ƿǄǅǏǘǔǈ ǗǎǊ ǅƼǄ ƼǋǗ Ǐǂǈ ƷǋǊǓǂ Ǐǔǈ ǀǑƼǌǇǊƾǙǈ. ơǋǀǄƿƹ ǊǄ ǀǑƼǌǇǊƾƸǍ ǏǊǐ 

ǇƸǆǆǊǈǏǊǍ ǃƼ ǋǌǊǅǘǓǊǐǈ ƼǋǗ ǈƸǀǍ ǏǀǒǈǊǆǊƾǄǅƸǍ ƿǐǈƼǏǗǏǂǏǀǍ (ǗǋǔǍ ǏǊ ƿǄƼƿƺǅǏǐǊ Ǐǔǈ 

ǋǌƼƾǇƷǏǔǈ), ǃƼ ǀǉǀǏƷǎǊǐǇǀ ǀǋƺǎǂǍ Ǐǂǈ ǀǋƺƿǌƼǎǂ ƼǐǏǙǈ Ǐǔǈ ǏǀǒǈǊǆǊƾǄǙǈ ǎǏƼ ƿƺǅǏǐƼ ǏǊǐ 

ǇƸǆǆǊǈǏǊǍ. 

  

ƣ ǀǎǏƺƼǎǂ ǇǀǏƼǏǊǋƺǁǀǏƼǄ ǋǆƸǊǈ ǎǏǊǈ 

ǀǈǏǊǋǄǎǇǗ ǅƼǄ Ǐǂǈ ǀǅǇǀǏƷǆǆǀǐǎǂ 

ƿǄƼƿǄǅǏǐƼǅǙǈ ǐǋǂǌǀǎǄǙǈ, ǊǆǊǅǆǂǌǔǇƸǈǔǈ 

ǀǑƼǌǇǊƾǙǈ ǅƼǄ ǎǐǈƿǀƿǀǇƸǈǔǈ ǏǀǒǈǊǆǊƾǄǙǈ 

ƾǄƼ Ǐǂǈ ǀǋƺǏǀǐǉǂ ǎǏǌƼǏǂƾǄǅǊǘ 

ǋǆǀǊǈǀǅǏƹǇƼǏǊǍ 



11|             ƫǄ ƦǄǈǂǏƸǍ ơǋǄǅǊǄǈǔǈƺǀǍ ǅƼǄ ǂ ƦǄǈǂǏƹ ơǐǌǐǁǔǈǄǅǗǏǂǏƼ ǔǍ ǇǊǒǆǊƺ ǊǄǅǊǈǊǇǄǅƹǍ ǅƼǄ ǅǊǄǈǔǈǄǅƹǍ ƼǈƷǋǏǐǉǂǍ 

ƣ ǀǉƸǆǄǉǂ Ǐǔǈ ƿǄǅǏǘǔǈ ǅƼǄ ǏǂǍ ƼƾǊǌƷǍ ǅǄǈǂǏǙǈ 

ǀǋǄǅǊǄǈǔǈǄǙǈ 
ƯƼ ƿƺǅǏǐƼ ǅǄǈǂǏǙǈ ǀǋǄǅǊǄǈǔǈǄǙǈ ƸǒǊǐǈ ƼǈƼǋǏǐǒǃǀƺ ǌƼƾƿƼƺƼ ǏƼ ǏǀǆǀǐǏƼƺƼ 25 ǋǀǌƺǋǊǐ ǒǌǗǈǄƼ, 

Ǉǀ ǅƷǃǀ ǈƸƼ ƾǀǈǄƷ ƿǄǅǏǘǔǈ ǈƼ ǀƺǈƼǄ ǎǂǇƼǈǏǄǅƷ ƿǄƼǑǊǌǊǋǊǄǂǇƸǈǂ ƼǋǗ Ǐǂǈ ǋǌǊǂƾǊǘǇǀǈǂ, 

ǋƼǌƸǒǊǈǏƼǍ ǈƸǀǍ ǏǀǒǈǊǆǊƾǄǅƸǍ ƿǐǈƼǏǗǏǂǏǀǍ ǅƼǄ ǀǇǋǊǌǄǅƸǍ ǐǋǂǌǀǎƺǀǍ, ǗǋǔǍ ƿǀƺǒǈǀǄ Ǌ ǋƼǌƼǅƷǏǔ 

ǋƺǈƼǅƼǍ. 

 

ƫǄ ƾǀǈǄƸǍ Ǐǔǈ ƿǄǅǏǘǔǈ ǅǄǈǂǏǙǈ ǀǋǄǅǊǄǈǔǈǄǙǈ ƬƺǈƼǅƼǍ 1 

 

ƟǀǈǄƷ ƞƼǎǄǅƸǍ ǐǋǂǌǀǎƺǀǍ ƠǄƼǑǊǌǊǋǊƺǂǎǂ ƝƿǐǈƼǇƺǀǍ 

1G ƝǈƼǆǊƾǄǅƹ ǏǂǆǀǑǔǈƺƼ ƦǄǈǂǏǄǅǗǏǂǏƼ Ʋǌƹǎǂ ǑƷǎǇƼǏǊǍ, ƼǎǑƷǆǀǄƼ 

2G 
ƳǂǑǄƼǅƹ ǏǂǆǀǑǔǈƺƼ ǅƼǄ 

ǇǂǈǘǇƼǏƼ 

ƨƼǁǄǅƹ ǐǄǊǃƸǏǂǎǂ, 

ǋǀǌǄƼƾǔƾƹ 
ƲƼǇǂǆƸǍ ǏƼǒǘǏǂǏǀǍ ƿǀƿǊǇƸǈǔǈ 

3G 
ƯǂǆǀǑǔǈƺƼ ǅƼǄ 

ǐǋǂǌǀǎƺǀǍ ƿǀƿǊǇƸǈǔǈ 
ơǇǋǀǄǌƺƼ internet  

ƲƼǇǂǆƸǍ ǏƼǒǘǏǂǏǀǍ ƾǄƼ 

ǋǊǆǐǇǀǎǄǅƸǍ ǐǋǂǌǀǎƺǀǍ 

4G ưǋǂǌǀǎƺǀǍ all-IP ơǐǌǐǁǔǈǄǅǗǏǂǏƼ ƨǂ ǎǒǀƿǄƼǎǇƸǈǂ ƾǄƼ ϱǊƯ/ƨ2ƨ 

5G ƩƸǀǍ ǐǋǂǌǀǎƺǀǍ all-IP 
ưǓǂǆƸǍ ǏƼǒǘǏǂǏǀǍ, ǒƼǇǂǆǗ 

latency 
? 

 

 

ƮƹǇǀǌƼ, ƽǌǄǎǅǗǇƼǎǏǀ ǎǏǂǈ ǀǋǊǒƹ Ǐǔǈ ƿǄǅǏǘǔǈ 4ǂǍ ƾǀǈǄƷǍ (4G), ǀǈǙ ƸǒǀǄ ƹƿǂ ƿǌǊǇǊǆǊƾǂǃǀƺ 

ƿǄǀǃǈǙǍ ǂ ǎǏǌƼǏǂƾǄǅƹ ǇǀǏƷƽƼǎǂ ǎǏƼ ƿƺǅǏǐƼ 5ǂǍ ƾǀǈǄƷǍ (5G), ǏƼ ǊǋǊƺƼ ƼǈƼǇƸǈǀǏƼǄ ǈƼ ǀƺǈƼǄ 

ǀǇǋǊǌǄǅƷ ƿǄƼǃƸǎǄǇƼ ǇǀǏƷ ǏǊ 2020. ƣ ǇǀǏƷƽƼǎǂ ƼǐǏƹ ǋǀǌǄǆƼǇƽƷǈǀǄ ǇǄƼ ǎǀǄǌƷ ƼǋǗ ǏǀǒǈǊǆǊƾƺǀǍ, 

ǀƺǏǀ ƼǐǏƸǍ ǋǌǊƸǌǒǊǈǏƼǄ ƼǋǗ ǋǌǊǂƾǊǘǇǀǈǀǍ ƾǀǈǄƸǍ ǅƼǄ ǀǉǀǆƺǎǎǊǈǏƼǄ/ǎǐƾǒǔǈǀǘǊǈǏƼǄ ǎǏǊ 4G/5G 

(ǗǋǔǍ ǏǊ RCS, rich communication services) ǀƺǏǀ ǋǌǗǅǀǄǏƼǄ ƾǄƼ ǈƸǀǍ ǏǀǒǈǊǆǊƾƺǀǍ (ǗǋǔǍ ǏǊ VoLTE) 

ǀƺǏǀ ǋǌǗǅǀǄǏƼǄ ƾǄƼ ǐǋǂǌǀǎƺǀǍ ǋǊǐ ƿǀǈ ǋǌǊƸǌǒǊǈǏƼǄ ƼǋǗ mobile ƿƺǅǏǐƼ ƼǆǆƷ ǇǋǊǌǊǘǈ ǈƼ 

ƼǉǄǊǋǊǄǂǃǊǘǈ ǋƼǌƷǆǆǂǆƼ Ǉǀ ƼǐǏƷ (ǗǋǔǍ ǏǊ VoWiFi). ƯǊ ǋƼǌƼǅƷǏǔ ǎǒƹǇƼ ƿǀƺǒǈǀǄ Ǐǂǈ ǀǉǀǆǄǅǏǄǅƹ 

ǋǊǌǀƺƼ ǅƼǄ ǎǘƾǅǆǄǎǂ Ǐǔǈ ǏǀǒǈǊǆǊƾǄǙǈ ƼǐǏǙǈ. 

 

ƣ ǀǉƸǆǄǉǂ Ǐǔǈ ǏǀǒǈǊǆǊƾǄǙǈ ǀǋǄǅǊǄǈǔǈǄǙǈ ƼǋǗ ǏǊ 4G ǎǏǊ 5G ơǄǅǗǈƼ 1 

 
Ƭǂƾƹ: GSMA Insight, The future of mobile communications, 2017  
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ƣ ǏǀǒǈǊǆǊƾǄǅƹ ƼǐǏƹ ǀǉƸǆǄǉǂ ǎǐǈǏǀǆǀƺǏƼǄ ǗǇǔǍ ǎǀ ƸǈƼ ǋǀǌǄƽƷǆǆǊǈ ǅǊǌǀǎǇƸǈǔǈ 

ƼƾǊǌǙǈ, ǏǊǐǆƷǒǄǎǏǊǈ ǎǏǄǍ ƼǈǀǋǏǐƾǇƸǈǀǍ ǒǙǌǀǍ. ƟǄƼ ǋƼǌƷƿǀǄƾǇƼ, ǎǏǂǈ ơǐǌǙǋǂ 

ǏǊ ǋǊǎǊǎǏǗ ƿǄǀƺǎƿǐǎǂǍ Ǐǔǈ ǅǄǈǂǏǙǈ ǀǋǄǅǊǄǈǔǈǄǙǈ ƸǒǀǄ ǉǀǋǀǌƷǎǀǄ ǏǊ 85%, 

ǋǆǂǎǄƷǁǊǈǏƼǍ ǎǏǊ ǑǐǎǄǅǗ ǏǊǐ ǗǌǄǊ, ǀǈǙ, ǏƼǐǏǗǒǌǊǈƼ, ǏƼ ƸǎǊƿƼ ǋƼǌƼǇƸǈǊǐǈ 

ǎǏƷǎǄǇƼ ǅƼǄ ǊǄ ǀǋǀǈƿǘǎǀǄǍ Ǐǔǈ ǋƼǌǗǒǔǈ ǎǀ ǀǅǎǐƾǒǌǊǈǄǎǇǗ Ǐǔǈ ƿǄǅǏǘǔǈ ǏǊǐǍ 

ǎǐǈǀǒƺǁǊǈǏƼǄ ƼǇǀƺǔǏǀǍ (ƽǆ. ơǄǅǗǈƼ 2). 

 

ƠǄǀƺǎƿǐǎǂ, ƸǎǊƿƼ ǋƼǌǗǒǔǈ ǅƼǄ ƿƺǅǏǐƼ ǅǄǈǂǏǙǈ ǀǋǄǅǊǄǈǔǈǄǙǈ ǎǏǄǍ ƼǈƼǋǏǐƾǇƸǈǀǍ 

ǒǙǌǀǍ (2012-2020) 

ơǄǅǗǈƼ 2 

 

 
 
 

Ƭǂƾƹ: GSMA 

 

  



13|             ƫǄ ƦǄǈǂǏƸǍ ơǋǄǅǊǄǈǔǈƺǀǍ ǅƼǄ ǂ ƦǄǈǂǏƹ ơǐǌǐǁǔǈǄǅǗǏǂǏƼ ǔǍ ǇǊǒǆǊƺ ǊǄǅǊǈǊǇǄǅƹǍ ǅƼǄ ǅǊǄǈǔǈǄǅƹǍ ƼǈƷǋǏǐǉǂǍ 

 

ƯƼ ƿƺǅǏǐƼ 4G 
ƫǄ ǀǋǀǈƿǘǎǀǄǍ Ǐǔǈ ǋƼǌǗǒǔǈ ǎǀ ƿƺǅǏǐƼ 

ǏƸǏƼǌǏǂǍ ƾǀǈǄƷǍ ǎǐǈǀǒƺǁǊǈǏƼǄ Ǉǀ ǃǀƼǇƼǏǄǅǗ 

ǌǐǃǇǗ. ƮǘǇǑǔǈƼ Ǉǀ Ǐǂ GSMA, ǐǋǊǆǊƾƺǁǀǏƼǄ 

ǗǏǄ ǏǊ ǎǘǈǊǆǊ Ǐǔǈ ǋƼƾǅǗǎǇǄǔǈ ǀǋǀǈƿǘǎǀǔǈ 

ǎǀ ǏƸǏǊǄƼ ƿƺǅǏǐƼ, ƼǋǗ ǏǊ 2010 ǔǍ ǏǊ 2020, 

ǃƼ ƼǈƸǆǃǀǄ ǎǀ 1,7 ǏǌǄǎǀǅƼǏǊǇǇǘǌǄƼ ƿǊǆƷǌǄƼ. 

ƬǌǊǅǀǄǇƸǈǊǐ ƼǐǏǗ ǏǊ ǏǀǌƷǎǏǄǊ ǅǗǎǏǊǍ 

ǅǀǑƼǆƼƺǊǐ ǈƼ ǅƼǏƼǎǏǀƺ ƼǋǊƿǊǏǄǅǗ, ǊǄ 

ǎǏǌƼǏǂƾǄǅƸǍ Ǐǔǈ ǋƼǌǗǒǔǈ ǀǎǏǄƷǁǊǈǏƼǄ ǎǏǂǈ 

ǀǉǀǘǌǀǎǂ ǇǀǃǗƿǔǈ ǇǀƺǔǎǂǍ ǏǊǐ ǇǊǈƼƿǄƼƺǊǐ 

ǅǗǎǏǊǐǍ ƼǈƷǋǏǐǉǂǍ ǅƼǄ ǆǀǄǏǊǐǌƾƺƼǍ Ǐǔǈ 

ƿǄǅǏǘǔǈ 4G (ǏǊ ǆǀƾǗǇǀǈǊ unitary cost per 

bit). ƯǀǒǈǊǆǊƾƺǀǍ ǅƼǄ ǏǀǒǈǄǅƸǍ ǋǌǊǍ Ǐǂǈ 

ǅƼǏǀǘǃǐǈǎǂ ƼǐǏƹ ǋǀǌǄǆƼǇƽƷǈǊǐǈ network 

function virtualisation (NFV), software 

defined networks (SDN), edge computing, 

LTE Broadcast, ǅƼǄ ƷǆǆǀǍ. ƫǄ ǏǀǒǈǊǆǊƾƺǀǍ 

ƼǐǏƸǍ, ǀǅǏǗǍ ƼǋǗ ǏǊǈ ǀǅǎǐƾǒǌǊǈǄǎǇǗ Ǐǔǈ 

ƿǄǅǏǘǔǈ 4G, ƽǊǂǃǊǘǈ ǏǊǐǍ ǋƼǌǗǒǊǐǍ ǅƼǄ 

ǎǏǂǈ ǇǀǏƷƽƼǎǂ ǎǏǊ 5G. 

 

ƮǏƼǏǄǎǏǄǅƷ ǅƷǆǐǓǂǍ ƿǄǅǏǘǔǈ 4G 

(ƝǘƾǊǐǎǏǊǍ 2017) 

ơǄǅǗǈƼ 3 

 
 

Ƭǂƾƹ: GSMA (HD Voice: GSA). Updated 4 August 2017 

 

Ʈǀ ƸǈƼ ǏƸǏǊǄǊ ǋǀǌǄƽƷǆǆǊǈ ǊǄ ǎǏǌƼǏǂƾǄǅƸǍ ǋǌǊǅǆƹǎǀǄǍ ƾǄƼ ǏǊǐǍ ǋƼǌǗǒǊǐǍ ǀǈǏǊǋƺǁǊǈǏƼǄ ǎǀ ƿǐǊ 

ǇƸǏǔǋƼ:  

 

1. ơǋǄǒǀǄǌǂǇƼǏǄǅƷ ǇǊǈǏƸǆƼ: ǃƼ ǇǋǊǌƸǎǊǐǈ ǊǄ ǋƷǌǊǒǊǄ ǈƼ ǀǈǏǊǋƺǎǊǐǈ ƼǋǊƿǊǏǄǅƸǍ ǋǂƾƸǍ 

ǀǎǗƿǔǈ ƼǋǗ ǏǄǍ ǐǋǂǌǀǎƺǀǍ ƿǀƿǊǇƸǈǔǈ ǙǎǏǀ ǈƼ ƼǈǏǄǇǀǏǔǋƺǎǊǐǈ ǏƼ ǐǓǂǆƷ ǅǗǎǏǂ 

ǅǀǑƼǆƼƺǊǐ ǅƼǄ ǆǀǄǏǊǐǌƾƺƼǍ Ǐǔǈ ƿǄǅǏǘǔǈ 4G ǅƼǄ 5G; ơǈǙ ƼǈƼǇƸǈǀǏƼǄ ǗǏǄ ǏǊ ǇǊǈǏƸǆǊ 

ǆǄƼǈǄǅƹǍ ƿǀǈ ǃƼ ƼǆǆƷǉǀǄ ƷǇǀǎƼ, ǊǄ ǋƷǌǊǒǊǄ ƿǄǀǃǈǙǍ ǋǌǊǎƼǈƼǏǊǆƺǁǊǈǏƼǄ ǋƼǌƷǆǆǂǆƼ 

ǋǌǊǍ Ǐǂǈ ǅƼǏǀǘǃǐǈǎǂ ǀǉǀǘǌǀǎǂǍ ǈƸǔǈ ǋǂƾǙǈ ǀǎǗƿǔǈ, ǋǒ. ǇƸǎǔ network slicing ǅƼǄ 

ǋƼǌǊǒƹǍ ǐǋǂǌǀǎǄǙǈ ƼǋǀǐǃǀƺƼǍ ǋǌǊǍ ǋǀǆƷǏǀǍ ǐǓǂǆƹǍ ƼǉƺƼǍ (ǗǋǔǍ ǂ Netflix ǎǏǊ ǒǙǌǊ 

ǏǊǐ video streaming). 

2. ƬǌǊǕǊǈǏǄǅǗ ǇƺƾǇƼ: ǃƼ ǋǌƸǋǀǄ ǊǄ ǋƷǌǊǒǊǄ ǈƼ ǋǌǊǎǑƸǌǊǐǈ ǇǗǈǊ ǐǋǂǌǀǎƺǀǍ mobile 

data (ǏǊ ǎǀǈƷǌǄǊ bit pipe) ƹ ǃƼ ǋǌƸǋǀǄ ǈƼ ǋǌǊǎǋƼǃƹǎǊǐǈ ǈƼ ǅƼǏƼǎǏǊǘǈ ǊǄ ƺƿǄǊǄ 

ǋƷǌǊǒǊǄ (ǅƼǄ) ǋǀǌǄǀǒǊǇƸǈǊǐ ǐǓǂǆƹǍ ƼǉƺƼǍ; ƣ ǋǌǙǏǂ ǀǋǄǆǊƾƹ (ƾǈǔǎǏƹ ǅƼǄ ǔǍ utility 

model) ǀƺǈƼǄ ƾǈǔǎǏƹ ǎǏǊǐǍ ǋƼǌǗǒǊǐǍ, ǋǌǊƽǆƸǓǄǇǂ, ǅǀǌƿǊǑǗǌƼ, ƼǆǆƷ Ǉǀ ǒƼǇǂǆƷ (ǅƼǄ 

ƺǎǔǍ ǑǃƺǈǊǈǏƼ) ǋǀǌǄǃǙǌǄƼ ǅƸǌƿǊǐǍ. ƠǐǎǏǐǒǙǍ ƾǄƼ ǏǊǐǍ ǋƼǌǗǒǊǐǍ, ǊǄ ǋǌǊǊǋǏǄǅƸǍ 

ƼǐǏǊǘ ǏǊǐ ǇǊǈǏƸǆǊǐ ǋǀǌǄǊǌƺǁǊǈǏƼǄ ǎǂǇƼǈǏǄǅƷ, ǆǗƾǔ ǏǗǎǊ ǏǂǍ ǀǋƸǅǏƼǎǂǍ 

ǀǈƼǆǆƼǅǏǄǅǙǈ ǇǊǌǑǙǈ ǋǌǗǎƽƼǎǂǍ (Wi-Fi ǎƹǇǀǌƼ, ƼǆǆƷ ǅƼǄ satellites ǅƼǄ drones ǎǏǊ 

ǇƸǆǆǊǈ) ǗǎǊ ǅƼǄ ǏǊǐ net neutrality, ǏǊ ǊǋǊƺǊ ǋǀǌǄǊǌƺǁǀǄ ǎǂǇƼǈǏǄǅƷ ǏǊ ǋǀǌǄǃǙǌǄǊ Ǐǔǈ 

ǋƼǌǗǒǔǈ ǈƼ ǒǌǂǎǄǇǊǋǊǄƹǎǊǐǈ ǏǀǒǈǄǅƸǍ traffic management ǅƼǄ differentiated Quality 

of Service (QoS) ƾǄƼ ǈƼ ƼǐǉƹǎǊǐǈ ǏǊ ǋǀǌǄǃǙǌǄǊ ǅƸǌƿǊǐǍ ǏǊǐǍ ǎǏǊ utility ǇǊǈǏƸǆǊ. 
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ƴǍ ǋƼǌƷƿǀǄƾǇƼ Ǐǔǈ ǋƼǌƼǋƷǈǔ ǋǌǊǅǆƹǎǀǔǈ, 

ƼǉƺǁǀǄ ǈƼ ƼǈƼǑǀǌǃǀƺ ǂ ƼƾǊǌƷ Ǐǔǈ ǇǂǈǐǇƷǏǔǈ 

(messaging). ơǈǙ ǏǊ SMS ǋƼǌƼǇƸǈǀǄ 

ǋƼƾǅǊǎǇƺǔǍ ǂ ǋǄǊ ƿǂǇǊǑǄǆƹǍ ǇǊǌǑƹ 

ƼǈǏƼǆǆƼƾƹǍ ǇǂǈǐǇƷǏǔǈ, Ǉǀ ǋǌǊǑƼǈƹ ǊǑƸǆǂ 

ƾǄƼ ǏǊǐǍ ǋƼǌǗǒǊǐǍ, ǐǋǂǌǀǎƺǀǍ IP messaging 

(ǋǊǐ, ǀǈ ǋǊǆǆǊƺǍ, ǐǋǊƽƼǃǇƺǁǊǐǈ ǏǊ ǌǗǆǊ ǏǊǐ 

ǋƼǌǗǒǊǐ ǎǀ bit pipe) ƼǋǊǆƼǇƽƷǈǊǐǈ 

ǎǂǇƼǈǏǄǅƹǍ ƼǈƼƾǈǙǌǄǎǂǍ ǅƼǄ ǌǐǃǇǙǈ 

ƼǘǉǂǎǂǍ. ƬƼǌƼǏǂǌǊǘǈǏƼǄ ǎǂǇƼǈǏǄǅƸǍ 

ƼǋǊǅǆƺǎǀǄǍ ǇǀǏƼǉǘ ƼƾǊǌǙǈ: ƟǄƼ ǋƼǌƷƿǀǄƾǇƼ, 

ǎǀ ǋǌǗǎǑƼǏǂ ƸǌǀǐǈƼ ǏǂǍ GSMA ǎǀ ǏƸǎǎǀǌǄǍ 

ǒǙǌǀǍ (ϱǎǋƼǈƺƼ, ϱǈƿƺƼ, ƦƺǈƼ, ƣƬƝ)1, ǀǈǙ ǇǗǆǄǍ 

ǏǊ 23% Ǐǔǈ ϱǎǋƼǈǙǈ ǒǌǂǎǄǇǊǋǊǄǀƺ 

ǅƼǃǂǇǀǌǄǈƷ SMS, ǏǊ ǋǊǎǊǎǏǗ ǎǏǄǍ ƷǆǆǀǍ 

ǏǌǀǄǍ ǒǙǌǀǍ ǐǋǀǌƽƼƺǈǀǄ ǏǊ 75%. ƬǊǆǆǊƺ 

ǋǀǆƷǏǀǍ ǀǋǄǃǐǇǊǘǈ Ǐǂǈ ƷǇǀǎǂ ƿǄƼǎǘǈƿǀǎǂ 

ǇǀǏƼǉǘ SMS ǅƼǄ ϥP ǇǂǈǐǇƷǏǔǈ, ǗǇǔǍ ǊǄ 

ǋƷǌǊǒǊǄ ƿǀǈ ƸǒǊǐǈ ƼǅǗǇƼ ǅƼǏƼǑƸǌǀǄ ǈƼ 

ǇǀǏƼǎǒǂǇƼǏƺǎǊǐǈ ƼǐǏƹ Ǐǂǈ ǀǋǄǃǐǇƺƼ ǎǀ ǇǄƼ 

ǀǇǋǊǌǄǅƷ ƼǉǄǊǋǊǄƹǎǄǇǂ ǅƼǄ ǀǋǄǏǐǒǂǇƸǈǂ 

ǐǋǂǌǀǎƺƼ, ǋƼǌƷ ǏƼ ǎǂǇƼǈǏǄǅƷ ǊǑƸǆǂ ǋǊǐ ǃƼ 

ǇǋǊǌǊǘǎƼǈ ǈƼ ƼǋǊǅǊǇƺǎǊǐǈ (ǂ GSMA ƸǒǀǄ 

ǐǋǊǆǊƾƺǎǀǄ ƿǐǈǂǏǄǅƷ ǊǑƸǆǂ ǏǂǍ ǏƷǉǂǍ Ǐǔǈ 5 

ƿǄǎǀǅƼǏǊǇǇǐǌƺǔǈ ƿǊǆƼǌƺǔǈ ǎǏǂǈ 5ǀǏƺƼ ƾǄƼ 

ƸǈƼ ǋƷǌǊǒǊ Ǉǀ 15 ǀǅƼǏǊǇǇǘǌǄƼ 

ǎǐǈƿǌǊǇǂǏƸǍ ǎǀ ǇǄƼ ƼǈǀǋǏǐƾǇƸǈǂ ƼƾǊǌƷ). ƣ 

ǋǌǗǅǆǂǎǂ ƸƾǅǀǄǏƼǄ ǎǏǊ ƾǀƾǊǈǗǍ ǗǏǄ, ǀǈǙ ǊǄ 

ǎǒǀǏǄǅƸǍ ǏǀǒǈǊǆǊƾƺǀǍ ǀƺǈƼǄ ƿǄƼǃƸǎǄǇǀǍ (Rich 

Communication Services ɀ RCS, VoLTE, ǅǏǆ) 

ǅƼǄ ǅƷǋǊǄǀǍ ƸǒǊǐǈ ƹƿǂ ƼǉǄǊǋǊǄǂǃǀƺ ƼǋǗ ǏǊǐǍ 

ǋƼǌǗǒǊǐǍ (ǋǒ. 48/456 ƿƺǅǏǐƼ 4G 

ǐǋǊǎǏǂǌƺǁǊǐǈ VoLTE, ǀǈǙ 47 ǋƷǌǊǒǊǄ ǎǀ 34 

ǒǙǌǀǍ ǋǌǊǎǑƸǌǊǐǈ ǐǋǂǌǀǎƺǀǍ RCS), ƿǀǈ 

ƸǒǊǐǈ ǀǈǏǊǋǄǎǏǀƺ ǏƼ ǅƼǏƷǆǆǂǆƼ 

ǀǋǄǒǀǄǌǂǇƼǏǄǅƷ ǇǊǈǏƸǆƼ ǋǊǐ ǃƼ 

ǇǀǏƼǎǒǂǇƼǏƺǎǊǐǈ ǏǄǍ ǏǀǒǈǊǆǊƾǄǅƸǍ 

ƿǐǈƼǏǗǏǂǏǀǍ ǎǀ ƸǎǊƿƼ ƾǄƼ ǏǊǐǍ ǋƼǌǗǒǊǐǍ. 

ƖǏǎǄ, ǂ ƼƾǊǌƷ Ǐǔǈ ϥP ǇǂǈǐǇƷǏǔǈ 

ǅǐǌǄƼǌǒǀƺǏƼǄ ƼǋǗ over the top ǋƼƺǅǏǀǍ, ǗǋǔǍ 

ǏǊ facebook messenger ǅƼǄ ǏǊ whatsapp (ƽǆ. 

ơǄǅǗǈƼ 4). ƯƼ ǈƸƼ ǀǋǄǒǀǄǌǂǇƼǏǄǅƷ ǇǊǈǏƸǆƼ 

ƼǋƼǄǏǊǘǈ ǎǐǈǀǌƾƼǎƺǀǍ ǇǀǏƼǉǘ ǋƼǌǗǒǔǈ, 

ǇǀǏƼǉǘ ǋƼǌǗǒǔǈ ǅƼǄ ǅƼǏƼǎǅǀǐƼǎǏǙǈ 

ǎǐǎǅǀǐǙǈ, ǅƼǃǙǍ ǅƼǄ ǇǀǏƼǉǘ ǋƼǌǗǒǔǈ ǅƼǄ 

over the top ǋƼǄǅǏǙǈ, ǋǌǊǅǀǄǇƸǈǊǐ ǈƼ 

ƿǂǇǄǊǐǌƾǂǃǊǘǈ ǀǆǅǐǎǏǄǅƷ ǋƼǅƸǏƼ 

ǐǋǂǌǀǎǄǙǈ ǋǌǊǍ ǏǊǈ ǏǀǆǄǅǗ ǅƼǏƼǈƼǆǔǏƹ, 

ƼǆǆƷ ǅƼǄ ǋǌǊǍ ǀǋǄǒǀǄǌƹǎǀǄǍ, ǅƼǃǙǍ 

ǎǂǇƼǈǏǄǅǗ ǇƸǌǊǍ ǏǂǍ ǀǋǄǅǊǄǈǔǈƺƼǍ 

ǀǋǄǒǀǄǌƹǎǀǔǈ Ǉǀ ǋǀǆƷǏǀǍ ǇǀǏƼƽƼƺǈǀǄ ǎǀ ϥP 

messaging. 

 

ƦǐǌƺƼǌǒǀǍ ǐǋǂǌǀǎƺǀǍ ϥP messaging ƼǈƷ ǒǙǌƼ ơǄǅǗǈƼ 4 

 

Ƭǂƾƹ: App Annie 

                                                             
1 GSMA Insight, The future of mobile 

communications,  2017 



15|             ƫǄ ƦǄǈǂǏƸǍ ơǋǄǅǊǄǈǔǈƺǀǍ ǅƼǄ ǂ ƦǄǈǂǏƹ ơǐǌǐǁǔǈǄǅǗǏǂǏƼ ǔǍ ǇǊǒǆǊƺ ǊǄǅǊǈǊǇǄǅƹǍ ǅƼǄ ǅǊǄǈǔǈǄǅƹǍ ƼǈƷǋǏǐǉǂǍ 

ƣ ǇǀǏƷƽƼǎǂ ǋǌǊǍ ǏƼ ƿƺǅǏǐƼ 5G 
ƣ ƿǄǀǃǈƹǍ ǏǂǆǀǋǄǅǊǄǈǔǈǄƼǅƹ ƼƾǊǌƷ ǋǌǊǀǏǊǄǇƷǁǀǏƼǄ ƾǄƼ Ǐǂ ǇǀǏƷƽƼǎǂ ƼǋǗ ǏƼ ƿƺǅǏǐƼ 4ǂǍ ǎǏƼ 

ƿƺǅǏǐƼ 5ǂǍ ƾǀǈǄƷǍ. ƯǊ 5G ǇǋǊǌǀƺ ǈƼ ǐǋǊǎǏǂǌƺǉǀǄ ǀǈǏǀǆǙǍ ǈƸǀǍ ǏǂǆǀǋǄǅǊǄǈǔǈǄƼǅƸǍ ǐǋǂǌǀǎƺǀǍ, 

ǋǌƼƾǇƼǏǊǋǊǄǙǈǏƼǍ ǏǊ ǗǌƼǇƼ ǇǄƼǍ ǋǆƹǌǔǍ ǓǂǑǄƼǅƹǍ ǀǋǊǒƹǍ, ǀǈǙ, ƾǄƼ ǏǊǐǍ ǋƼǌǗǒǊǐǍ, 

ǐǋǗǎǒǀǏƼǄ Ǐǂǈ ǀǋƸǅǏƼǎǂ ǏǊǐ ǋǌǊǕǊǈǏǄǅǊǘ ǇƺƾǇƼǏǊǍ, ǀǅǏǗǍ ǏǂǍ ǎǐǈƿǀǎǄǇǗǏǂǏƼǍ, ǅƼǄ ǋǌǊǍ Ǐǂǈ 

ǅƼǏǀǘǃǐǈǎǂ ǏǊǐ ƠǄƼƿǄǅǏǘǊǐ Ǐǔǈ ƬǌƼƾǇƷǏǔǈ (ϥnternet of Things, ϥoT).  

ƝǋǗ Ǐǂǈ Ʒǆǆǂ ǇǀǌǄƷ, ǅƼǄ ǋǌǊǅǀǄǇƸǈǊǐ ǈƼ ǋǌƼƾǇƼǏǊǋǊǄǂǃǊǘǈ ƼǐǏƸǍ ǊǄ ǐǋǊǎǒƸǎǀǄǍ, ǊǄ ǋƷǌǊǒǊǄ 

ǃƼ ƽǌǀǃǊǘǈ ƼǈǏǄǇƸǏǔǋǊǄ Ǉǀ Ǐǂǈ ǋǌǗǅǆǂǎǂ ǏǂǍ ƼǆǆƼƾƹǍ Ǐǔǈ ǀǋǄǒǀǄǌǂǇƼǏǄǅǙǈ ǏǊǐǍ ǇǊǈǏƸǆǔǈ, 

ǋƸǌƼ ƼǋǗ ǏǄǍ ǋƼǌƼƿǊǎǄƼǅƸǍ B2C ƼƾǊǌƸǍ. ƩƸǀǍ ƼƾǊǌƸǍ ǋǀǌǄǆƼǇƽƷǈǊǐǈ ƼǐǏƸǍ ǏǂǍ ƼǐǏǊǅƺǈǂǎǂǍ, 

Ǐǔǈ online ǋƼǄǒǈǄƿǄǙǈ, Ǐǔǈ ǐǋǂǌǀǎǄǙǈ personal cloud, Ǐǔǈ ƿǄǅǏǘǔǈ ƼǄǎǃǂǏƹǌǔǈ, Ǐǔǈ 

ƼǋǊǇƼǅǌǐǎǇƸǈǔǈ ǐǋǂǌǀǎǄǙǈ ǐƾǀƺƼǍ, ǅ.Ʒ. 

ƯƼ ƿƺǅǏǐƼ 5G ƼǈƼǇƸǈǀǏƼǄ ǈƼ ǀƺǈƼǄ ǀǇǋǊǌǄǅƷ ƿǄƼǃƸǎǄǇƼ ǇǀǏƷ ǏǊ 2020, ǀǋǊǇƸǈǔǍ, ǎǀ 

ƽǌƼǒǐǋǌǗǃǀǎǇǊ ǊǌƺǁǊǈǏƼ, ǂ ƿǄǀǃǈƹǍ ǏƷǎǂ ǀƺǈƼǄ ǂ ǎǐǈƸǒǄǎǂ ǏǂǍ ǀǋƸǅǏƼǎǂǍ Ǐǔǈ ƿǐǈƼǏǊǏƹǏǔǈ 

Ǐǔǈ ƿǄǅǏǘǔǈ 4G, ǋǌǊǅǀǄǇƸǈǊǐ ǈƼ ƼǈǊƺǉǊǐǈ ǈƸǀǍ ƼƾǊǌƸǍ, ǎǐǇǋǀǌǄǆƼǇƽƼǈǊǇƸǈǔǈ ǅƼǄ Ǐǔǈ 

ǋƼǌƼǋƷǈǔ. ƣ ǀǋƸǅǏƼǎǂ Ǐǔǈ ƿǄǅǏǘǔǈ 4G ƿǄǀǃǈǙǍ ǀǋǄǅǀǈǏǌǙǈǀǏƼǄ ǎǀ ǏǌǀǄǍ ǋǀǌǄǊǒƸǍ: 

1. ƠǄƼƿƺǅǏǐǊ Ǐǔǈ ƬǌƼƾǇƷǏǔǈ (ϥoT), ǗǋǊǐ ƼǈƼǇƸǈǀǏƼǄ ǗǏǄ, ǔǍ ǏǊ 2025, Ǌ ƼǌǄǃǇǗǍ Ǐǔǈ 

ǎǐǈƿǀƿǀǇƸǈǔǈ ϱǊƯ ǎǐǎǅǀǐǙǈ ǃƼ ǀƺǈƼǄ ƿǄǋǆƷǎǄǊǍ ǏǊǐ ƼǌǄǃǇǊǘ Ǐǔǈ ǋǌǊǎǔǋǄǅǙǈ 

ǎǐǎǅǀǐǙǈ, ƼǈǊƺƾǊǈǏƼǍ ƸǏǎǄ ǇǄƼ ǏǀǌƷǎǏǄƼ ǈƸƼ ƼƾǊǌƷ ƾǄƼ ǏǊǐǍ ǋƼǌǗǒǊǐǍ. 

2. ƞǀǆǏǄǎǏǊǋǊǄǂǇƸǈǀǍ ǐǋǂǌǀǎƺǀǍ (optimized services), ǊǄ ǊǋǊƺǀǍ ǃƼ ǐǆǊǋǊǄǊǘǈ ǀǑƼǌǇǊƾƸǍ 

ǀǋǄǅǊǄǈǔǈƺƼǍ ǎǀ ǋǌƼƾǇƼǏǄǅǗ ǒǌǗǈǊ, ǗǋǔǍ ƿǄǅǏǐƼǅƹ ǀǅǋǊǇǋƹ ǅƼǏƼǈǀǇǂǇƸǈǊǐ 

ǋǀǌǄǀǒǊǇƸǈǊǐ (distributed content delivery network broadcasting), ƾǄƼ ǋƼǌƷƿǀǄƾǇƼ 

software updates ƹ in-app ƿǄƼǑǂǇƺǎǀǄǍ, ǋƼǌǊǒƹ ǁǔǈǏƼǈƹǍ ǇǀǏƷƿǊǎǂǍ ƼǃǆǂǏǄǅǙǈ ƹ 

Ʒǆǆǔǈ ƾǀƾǊǈǗǏǔǈ, ǅ.Ʒ. 

3. ƦǄǈǂǏƹ ǀǐǌǐǁǔǈǄǅǗǏǂǏƼ (mobile broadband), ǂ ǊǋǊƺƼ ƷǆǆǔǎǏǀ ƼǋǊǏǀǆǀƺ ǋǆƸǊǈ core 

business Ǐǔǈ ǋƼǌǗǒǔǈ ǅƼǄ ǗǋǊǐ ǊǄ ƼǋƼǄǏƹǎǀǄǍ Ǐǔǈ ǋǀǆƼǏǙǈ ƾǄƼ ǇǀƾƼǆǘǏǀǌǀǍ 

ǏƼǒǘǏǂǏǀǍ ƼǐǉƷǈǊǈǏƼǄ ǎǐǈǀǒǙǍ. ƣ Cisco ƼǈƼǇƸǈǀǄ ǗǏǄ ǂ ǀǏƹǎǄƼ ǅƺǈǂǎǂ mobile ϥP ǃƼ 

ǑǏƷǎǀǄ ǏƼ 292 exabytes ǏǊ 2019, ƼǋǗ 30 exabytes ǏǊ 2014, ǇǄƼ ǇƸǎǂ ǀǏƹǎǄƼ Ƽǘǉǂǎǂ 

(CAGR) ǏǂǍ ǏƷǉǂǍ ǏǊǐ 57%, ǗǋǔǍ ƿǀƺǒǈǀǄ ǂ ǋƼǌƼǅƷǏǔ ǀǄǅǗǈƼ. ƣ ǏƷǎǂ ƼǐǏƹ ǃƼ ǊƿǂƾƹǎǀǄ 

ƼǈǏƺǎǏǊǄǒƼ ǎǀ ǎǂǇƼǈǏǄǅǗ rebalancing Ǐǔǈ ǀǎǗƿǔǈ Ǐǔǈ ǋƼǌǗǒǔǈ: ǎǘǇǑǔǈƼ Ǉǀ Ǐǂ 

GSMA, ƸǔǍ ǏǊ 2020, ǏǊ ǋǊǎǊǎǏǗ Ǐǔǈ ǀǎǗƿǔǈ Ǐǔǈ ǋƼǌǗǒǔǈ ƼǋǗ ƿǀƿǊǇƸǈƼ, ǔǍ ǋǌǊǍ ǏƼ 

ǎǐǈǊǆǄǅƷ ƸǎǊƿƼ, ǃƼ ǉǀǋǀǌƷǎǀǄ ǏǊ 60% (ƼǋǗ 18% ǏǊ 2010). 

ƬǌǊƽǆƸǓǀǄǍ ƼǘǉǂǎǂǍ ǅƺǈǂǎǂǍ mobile ϥP 2014-2019 ƠǄƷƾǌƼǇǇƼ 1 

 
Ƭǂƾƹ: Cisco VNI mobile, 2015 
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ƠǀƿǊǇƸǈǊǐ ǏǊǐ ƼǐǉǂǇƸǈǊǐ ƼǈǏƼƾǔǈǄǎǇǊǘ, 

ǅƼǄ ƼǋǗ ǐǋǊǅƼǏƷǎǏƼǏƼ ƹ ǎǐǇǋǆǂǌǔǇƼǏǄǅƷ 

ǋǌǊǕǗǈǏƼ, ǊǄ ƼǈƼǆǐǏƸǍ ǎǐǇǑǔǈǊǘǈ ǗǏǄ ǏƼ 

ǏǌƸǒǊǈǏƼ ǀǋǄǒǀǄǌǂǇƼǏǄǅƷ ǇǊǈǏƸǆƼ (ǋǊǐ 

ǎǏǂǌƺǁǊǈǏƼǄ ǎǏǊ direct monetization) ƿǀǈ ǃƼ 

ǀƺǈƼǄ ƽǄǙǎǄǇƼ ǎǏǂ ǈƸƼ ǀǋǊǒƹ. ƝǈǏƺǃǀǏƼ, 

ƼǈƼǇƸǈǀǏƼǄ ǗǏǄ ǊǄ ǒǌǀǙǎǀǄǍ ǆǄƼǈǄǅƹǍ ǃƼ 

ǇǀǏƼǏǊǋǄǎǏǊǘǈ ǋǀǌƼǄǏƸǌǔ ǋǌǊǍ Ǐǂǈ 

ǅƼǏǀǘǃǐǈǎǂ ǏǂǍ ǊǇƼƿǊǋǊƺǂǎǂǍ (bundling) 

ǅƼǄ ǏǂǍ ǋƼǌǊǒƹǍ ǐǓǂǆƹǍ ǋǊǄǗǏǂǏƼǍ 

ǀǇǋǀǄǌƺƼǍ ǎǏǊǈ ǏǀǆǄǅǗ ǅƼǏƼǈƼǆǔǏƹ (Quality 

of Experience, QoE), ǀǈǙ ǈƸǀǍ ǋǂƾƸǍ ǀǎǗƿǔǈ 

ǃƼ ǋǌǊǅǘǓǊǐǈ ƼǋǗ ǋƼǌǊǒƹ ǐǋǂǌǀǎǄǙǈ 

ǀǄǅǊǈǄǅǙǈ ƿǄǅǏǘǔǈ (virtual networks), ǏƼ 

ǊǋǊƺƼ ǃƼ ǐǆǊǋǊǄǂǃǊǘǈ ǇƸǎǔ ǅƼǏƷǏǇǂǎǂǍ 

Ǐǔǈ ƿǄǅǏǘǔǈ (network slicing) ǎǀ ǋǀǆƷǏǀǍ 

ǐǓǂǆƹǍ ǋǌǊǎǏǄǃƸǇǀǈǂǍ ƼǉƺƼǍ, ǗǋǔǍ 

ǀǏƼǄǌǄǅǊƺ ǋǀǆƷǏǀǍ, ǅƼǃǀǏǊǋǊǄǂǇƸǈǀǍ ƼƾǊǌƸǍ 

ǅƼǄ ǋƷǌǊǒǊǄ video streaming2. ƯǊ ǎǘǈǊǆǊ 

Ǐǔǈ ǀǐǅƼǄǌǄǙǈ ǋƼǌǊǒƹǍ ǈƸǔǈ ǐǋǂǌǀǎǄǙǈ ǎǀ 

ƿƺǅǏǐƼ 5G ǑƼƺǈǀǏƼǄ ǎǏǂǈ ǋƼǌƼǅƷǏǔ ǀǄǅǗǈƼ. 

ƣ ǋƼǌǊǒƹ ǏƸǏǊǄǔǈ ǐǋǂǌǀǎǄǙǈ ǇǋǊǌǀƺ ǈƼ 

ǉǀǅǄǈƹǎǀǄ ƹƿǂ ƼǋǗ ǏƼ ƿƺǅǏǐƼ 4G Ǉǀ ǒǌƹǎǂ 

ǏǀǒǈǄǅǙǈ, ǗǋǔǍ ǏǊ Network Function 

Virtualization ǅƼǄ ǏƼ Software Defined 

Networks.

 

ơǐǅƼǄǌƺǀǍ ǐǋǂǌǀǎǄǙǈ 5G (P2P, P2M, M2M) ơǄǅǗǈƼ 5 

 
 

Ƭǂƾƹ: GSMA, ɈUnlocking Commercial Opportunities from 4G evolution to 5G ɉ, 2017 

 

  

                                                             
2 GSMA, Unlocking Commercial Opportunities from 

4G evolution to 5G, 2017 
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ƙǋǔǍ ƹƿǂ ƼǈƼǑƸǌǃǂǅǀ, ǇǄƼ ǎǂǇƼǈǏǄǅƹ 

ǋǀǌǄǊǒƹ ǀǈƿǄƼǑƸǌǊǈǏǊǍ ǀƺǈƼǄ ǏǊ ϱǊƯ, ǗǋǊǐ 

ƿǄǎǀǅƼǏǊǇǇǘǌǄƼ ǎǐǎǅǀǐƸǍ ƼǈƼǇƸǈǀǏƼǄ ǈƼ 

ƿǄƼǎǐǈƿǀǃǊǘǈ ǎǀ ǀǑƼǌǇǊƾƸǍ ǗǋǔǍ ǏǊ smart 

metering, ǊǄ ǐǋǂǌǀǎƺǀǍ ƼǐǏǊǅƺǈǂǎǂǍ ǅƼǄ 

ǇǀǏƼǑǊǌǙǈ, ǀǑƼǌǇǊƾƸǍ ǎǀ ƸǉǐǋǈǀǍ ǋǗǆǀǄǍ, 

ƼǆǆƷ ǅƼǄ ǎǏǂ ƾǀǔǌƾƺƼ. ƣ ǋƼǌǊǒƹ ǏƸǏǊǄǔǈ 

ǐǋǂǌǀǎǄǙǈ ƼǋǗ ǏǊǐǍ ǏǂǆǀǋǄǅǊǄǈǔǈǄƼǅǊǘǍ 

ǋƼǌǗǒǊǐǍ ǀǈǏǗǍ ǏǊǐ ƼƿǀǄǊƿǊǏǂǇƸǈǊǐ 

ǑƷǎǇƼǏǊǍ ǃƼ ƿǄǀǐǅǊǆǐǈǃǀƺ ǎǂǇƼǈǏǄǅƷ ƼǋǗ 

Ǐǂǈ ƼǈƷǋǏǐǉǂ ǋǌǊǏǘǋǔǈ ǎǏǊ narrowband 

ϥoT, ƼǆǆƷ ǅƼǄ ǎǀ LTE Machine Type 

Communications. ƮǘǇǑǔǈƼ Ǉǀ Ǐǂ Machina 

Research (ƽǆ. ơǄǅǗǈƼ 6), ǂ ǎǐǈǊǆǄǅƹ ƼƾǊǌƷ 

ϱǊƯ ǔǍ ǏǊ 2024 ǃƼ ƼǈƸǆǃǀǄ ǎǀ 4,3 

ǏǌǄǎǀǅƼǏǊǇǇǘǌǄƼ ƿǊǆƷǌǄƼ, ǀǅ Ǐǔǈ ǊǋǊƺǔǈ ǏƼ 

600 ƿǄǎǀǅƼǏǊǇǇǘǌǄƼ ƼǋǊǏǀǆǊǘǈ ǅǘǅǆǊ 

ǀǌƾƼǎǄǙǈ ǋǊǐ ǇǋǊǌǊǘǈ ǈƼ ǋǌǊǎǀǆǅǘǎǊǐǈ ǊǄ 

ǋƷǌǊǒǊǄ. ƨǀ ƿǀƿǊǇƸǈǊ ǗǏǄ ǏƼ ƼǈƼǇǀǈǗǇǀǈƼ 

ƸǎǊƿƼ Ǐǔǈ ǋƼǌǗǒǔǈ ƼǈƸǌǒǊǈǏƼǄ ƾǄƼ Ǐǂǈ ƺƿǄƼ 

ǋǀǌƺǊƿǊ ǇǗǆǄǍ ǎǀ 86 ƿǄǎǀǅƼǏǊǇǇǘǌǄƼ 

ƿǊǆƷǌǄƼ, ƼǋǊǇƸǈǀǄ ƸǈƼ ǏǀǌƷǎǏǄǊ ǋǊǎǊǎǏǗ 

ǏǂǍ ƼƾǊǌƷǍ (ǏǂǍ ǏƷǉǂǍ ǏǊǐ 85%) ǋǊǐ ǇǋǊǌǀƺ 

ǈƼ ǋǌǊǎǀǆǅǐǎǏǀƺ ǇƸǎǔ ǈƸǔǈ ǐǋǂǌǀǎǄǙǈ ǅƼǄ 

ǀǋǄǒǀǄǌǂǇƼǏǄǅǙǈ ǇǊǈǏƸǆǔǈ. ơǈǙ ǊǄ ǋƷǌǊǒǊǄ 

ǎƹǇǀǌƼ ƼǋǀǐǃǘǈǊǈǏƼǄ ǇǗǈǊ ǎǏǊ ǏǇƹǇƼ ǏǂǍ 

ƼǆǐǎƺƿƼǍ ƼǉƺƼǍ ǏǊǐ ϱǊƯ ǋǊǐ ƼǑǊǌƷ Ǐǂ 

ǎǐǈƿǀǎǄǇǗǏǂǏƼ (connectivity), ƼǈƼǇƸǈǊǈǏƼǄ 

ǀǐǅƼǄǌƺǀǍ ǏǗǎǊ ǋǌǊǍ ǏƼ ǋƺǎǔ ǊǆǊǅǆƹǌǔǎǂǍ, 

ǎǏǊ ǏǇƹǇƼ Ǐǔǈ ǎǐǎǅǀǐǙǈ/ǇǂǒƼǈǙǈ, ǗǎǊ ǅƼǄ 

ǋǌǊǍ ǏƼ ǀǇǋǌǗǍ ǊǆǊǅǆƹǌǔǎǂǍ, ǎǏǊ ǏǇƹǇƼ 

Ǐǔǈ ǐǋǂǌǀǎǄǙǈ ǅƼǄ ǀǑƼǌǇǊƾǙǈ (ǗǋǔǍ 

analytics, real-time control, telematics, 

autonomous driving, ǅǏǆ). 

 

ƣ ƼǆǐǎƺƿƼ ƼǉƺƼǍ ǅƼǄ ǊǄ ǋǌǊǊǋǏǄǅƸǍ ǏǂǍ ƼƾǊǌƷǍ ϱǊƯ ơǄǅǗǈƼ 6 

 
Ƭǂƾƹ: Machina Research 
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ơǋƺǎǂǍ, ǂ ǀǄǎƼƾǔƾƹ ǏǀǒǈǄǅǙǈ ǗǋǔǍ ǏǊ Mobile Edge Computing (MEC) ǅƼǄ 

evolved Multimedia Broadcast Multicast Service (eMBMS) ǋƷǈǔ ƼǋǗ ƿƺǅǏǐƼ 4G 

ǃƼ ǀǋǄǏǌƸǓǊǐǈ ǎǏǊǐǍ ǋƼǌǗǒǊǐǍ ǈƼ ǀǉǐǋǂǌǀǏƹǎǊǐǈ ǏǄǍ ƼǈƷƾǅǀǍ ǏǂǍ ƿǄǀǃǈǙǍ 

ƼǈƼǋǏǐǎǎǗǇǀǈǂǍ ƼƾǊǌƷǍ ǏǂǍ ǋƼǌǊǒƹǍ Ǉǂ-ƾǌƼǇǇǄǅǊǘ ǋǊǆǐǇǀǎǄǅǊǘ 

ǋǀǌǄǀǒǊǇƸǈǊǐ (non-linear multimedia content) , ǋƼǌƸǒǊǈǏƼǍ ǈƸǀǍ ǐǋǂǌǀǎƺǀǍ 

ǀǅǋǊǇǋƹǍ (broadcasting) ǅƼǄ ƿƺǅǏǐƼ ǋƼǌǊǒƹǍ ǅƼǏƼǈǀǇǂǇƸǈǊǐ ǋǀǌǄǀǒǊǇƸǈǊǐ. ƫǄ 

ǐǋǂǌǀǎƺǀǍ ǋǊǐ ǀǉǀǏƷǁǊǈǏƼǄ ǋǌǊǍ ƼǐǏƹ Ǐǂǈ ǅƼǏǀǘǃǐǈǎǂ, ǋǀǌǄǆƼǇƽƷǈǊǐǈ ǏƼ 

ǀǉƹǍ: 

¶ Tactile internet. ƠǄƼƿǄǅǏǐƼǅƸǍ ǐǋǂǌǀǎƺǀǍ ǋǊǐ ǀǋǄǏǌƸǋǊǐǈ ǎǏǊǐǍ ǒǌƹǎǏǀǍ 

ǈƼ ƼǉǄǊǋǊǄǊǘǈ ǗǆǀǍ ǏǄǍ ƼǄǎǃƹǎǀǄǍ ǏǊǐǍ, ƿǂǆƼƿƹ ǗǒǄ ǇǗǈǊ ǏǊǈ ƹǒǊ ǅƼǄ 

Ǐǂǈ ǀǄǅǗǈƼ, ǎǏǂ ƿǄƷƿǌƼǎƹ ǏǊǐǍ Ǉǀ ǇǂǒƼǈƸǍ, ǀƺǏǀ ǎǏǊ ǋǆƼƺǎǄǊ ǋƼǄǒǈǄƿǄǙǈ 

(online games) ǀƺǏǀ ǎǏǊ ǋǆƼƺǎǄǊ Ʒǆǆǔǈ ǀǑƼǌǇǊƾǙǈ. 

¶ ơǄǅǊǈǄǅƹ/ơǋƼǐǉǂǇƸǈǂ ǋǌƼƾǇƼǏǄǅǗǏǂǏƼ (virtual/augmented reality) . 

ơǑƼǌǇǊƾƸǍ ǋǊǐ ǋǌǊǎǊǇǊǄǙǈǊǐǈ Ǐǂ ǑǐǎǄǅƹ ǋǌƼƾǇƼǏǄǅǗǏǂǏƼ, 

ǅƼǃǊǌƺǁǊǈǏƼǍ ǀǅ ǈƸǊǐ ǏǄǍ ƿǄƼǒǔǌǄǎǏǄǅƸǍ ƾǌƼǇǇƸǍ ǇǀǏƼǉǘ ǑǐǎǄǅǊǘ ǅƼǄ 

ǓǂǑǄƼǅǊǘ ǅǗǎǇǊǐ.  

¶ ƯǂǆǀǋƼǌǊǐǎƺƼ (telepresence). ơǑƼǌǇǊƾƸǍ ǋǊǐ ǀǋǄǏǌƸǋǊǐǈ ǎǏǊǐǍ 

ǒǌƹǎǏǀǍ ǈƼ ǀǆƸƾǒǊǐǈ ǇǂǒƼǈƸǍ ƼǋǊǇƼǅǌǐǎǇƸǈƼ ƹ ǈƼ ǎǐǇǇǀǏƸǒǊǐǈ ǎǀ 

ǀǅƿǂǆǙǎǀǄǍ ƼǋǗ ƼǋǗǎǏƼǎǂ. ƨǋǊǌǊǘǈ ǈƼ ǎǐǈƿǐƼǎǏǊǘǈ Ǉǀ ǀǑƼǌǇǊƾƸǍ 

ǀǄǅǊǈǄǅƹǍ ƹ ǀǋƼǐǉǂǇƸǈǂǍ ǋǌƼƾǇƼǏǄǅǗǏǂǏƼǍ.  

¶ ƮǐǎǏƹǇƼǏƼ ƽǄǊǇǂǒƼǈǄǅǊǘ ǀǆƸƾǒǊǐ. ơǑƼǌǇǊƾƸǍ ǋǊǐ ǀǋǄǏǌƸǋǊǐǈ ǏǊǈ 

ƼǋǊǇƼǅǌǐǎǇƸǈǊ ƸǆǀƾǒǊ ǇǂǒƼǈǙǈ ƽǄǊǇǂǒƼǈǄǅƹǍ ǋƼǌƼƾǔƾƹǍ (ƣ2ƨ) ƹ Ǐǂǈ 

ƼǋǊǇƼǅǌǐǎǇƸǈǂ ǀǋǄǅǊǄǈǔǈƺƼ ǇǀǏƼǉǘ ǏƸǏǊǄǔǈ ǇǂǒƼǈǙǈ (ƨ2ƨ). ƨǋǊǌǊǘǈ 

ǈƼ ǋǀǌǄǆƼǇƽƷǈǊǐǈ ǏǊǈ ƼǋǊǇƼǅǌǐǎǇƸǈǊ ƸǆǀƾǒǊ ǊǒǂǇƷǏǔǈ ƹ ǌǊǇǋǗǏ. 

¶ ƮǐǈƿǀƿǀǇƸǈƼ ǊǒƹǇƼǏƼ. ƣ ƼǈƷǋǏǐǉǂ ƼǐǏǊǅǄǈǊǘǇǀǈǔǈ ǊǒǂǇƷǏǔǈ ǋǊǐ 

ƿǄƼǃƸǏǊǐǈ ǋǌǗǎƽƼǎǂ ǎǏǊ ƿǄƼƿƺǅǏǐǊ, ǅǐǓǀǆǔǏƸǍ ǀǋǄǅǊǄǈǔǈƺǀǍ, 

ǌƼǈǏƷǌ/LϥDAR, ǎǐǈƿǀƿǀǇƸǈƼ ǎǀ ƸǈƼ ǀǎǔǏǀǌǄǅǗ ƼǎǘǌǇƼǏǊ ƿƺǅǏǐǊ, 

ǀǋǄǏǌƸǋǀǄ ǎǏƼ ǊǒƹǇƼǏƼ ǈƼ ǀǋǄǅǊǄǈǔǈǊǘǈ ǇǀǏƼǉǘ ǏǊǐǍ ǅƼǄ Ǉǀ ǏǊ 

ǋǀǌǄƽƷǆǆǊǈ ǏǊǐǍ, ƿƺǈǊǈǏƼǍ Ǚǃǂǎǂ ǎǀ ǎǀǄǌƷ ǅƼǄǈǊǏǗǇǔǈ ǀǑƼǌǇǊƾǙǈ. ƫǄ 

ǐǋǂǌǀǎƺǀǍ ƼǐǏƸǍ ǀƺǈƼǄ ƾǈǔǎǏƸǍ ǔǍ V2X (Vehicle-to-Everything) ǅƼǄ 

ǋǀǌǄǆƼǇƽƷǈǊǐǈ ǐǋǂǌǀǎƺǀǍ ƼǎǑƷǆǀǄƼǍ, ǀǆƼǒǄǎǏǊǋǊƺǂǎǂǍ 

ǋǀǌǄƽƼǆǆǊǈǏǄǅǊǘ ƺǒǈǊǐǍ, ƿǄƼǒǀƺǌǄǎǂǍ ǅǐǅǆǊǑǊǌƺƼǍ, ǅǏǆ.  

¶ ƫǆǊƾǌƷǇǇƼǏƼ. ƝǈƼǑƸǌǊǈǏƼǄ ǎǀ ǏǌǄǎƿǄƷǎǏƼǏǀǍ ƼǈƼǋƼǌƼǎǏƷǎǀǄǍ 

ƼǈǃǌǙǋǔǈ ƹ ǋǌƼƾǇƷǏǔǈ ǋǊǐ ǋǌǊƽƷǆǆǊǈǏƼǄ ǎǀ ǇǄƼ ǀǋǄǑƷǈǀǄƼ ǅƼǄ 

ƿǂǇǄǊǐǌƾǊǘǈ Ǐǂǈ Ƽƺǎǃǂǎǂ ǅǄǈǊǘǇǀǈǂǍ ǀǄǅǗǈƼǍ. ƤƼ ǇǋǊǌǊǘǎƼǈ ǈƼ 

ǒǌǂǎǄǇǊǋǊǄǂǃǊǘǈ ǎǀ ƼǋǊǇƼǅǌǐǎǇƸǈǀǍ ǀǑƼǌǇǊƾƸǍ ǐƾǀƺƼǍ, ǎǀ 

ǊǆǊǅǆǂǌǔǇƸǈƼ ǎǐǎǏƹǇƼǏƼ ǏǂǆǀǋƼǌǊǐǎƺƼǍ ǅƼǄ ǊǇƼƿǄǅǙǈ ǎǐǈƼǈǏƹǎǀǔǈ, 

ǅǏǆ. 



19|             ƫǄ ƦǄǈǂǏƸǍ ơǋǄǅǊǄǈǔǈƺǀǍ ǅƼǄ ǂ ƦǄǈǂǏƹ ơǐǌǐǁǔǈǄǅǗǏǂǏƼ ǔǍ ǇǊǒǆǊƺ ǊǄǅǊǈǊǇǄǅƹǍ ǅƼǄ ǅǊǄǈǔǈǄǅƹǍ ƼǈƷǋǏǐǉǂǍ 

 

ƦƷǋǊǄǀǍ ƼǋǗ ǏǄǍ ǋƼǌƼǋƷǈǔ ǐǋǂǌǀǎƺǀǍ, ǗǋǔǍ ǊǄ ǐǋǂǌǀǎƺǀǍ ǋǌǊǍ ǎǐǈƿǀƿǀǇƸǈƼ 

ǊǒƹǇƼǏƼ ƼǆǆƷ ǅƼǄ ǅƷǋǊǄǀǍ ǐǋǂǌǀǎƺǀǍ ϱǊƯ, ƼǋǊǏǀǆǊǘǈ ǐǋǊǎǘǈǊǆǊ Ǐǔǈ 

ǐǋǂǌǀǎǄǙǈ D2D (Device-to-Device), ǋǊǐ ƼǈƼǇƸǈǀǏƼǄ ǈƼ ǅƼǏƼǎǏǊǘǈ ǄƿǄƼƺǏǀǌƼ 

ǎǂǇƼǈǏǄǅƸǍ ǎǏƼ ƿƺǅǏǐƼ 4G/5G. ƙǇǔǍ, ǊǄ ǐǋǂǌǀǎƺǀǍ ƼǐǏƸǍ ǏƼǐǏǗǒǌǊǈƼ 

ƼǋǊǏǀǆǊǘǈ ǋǌǗǅǆǂǎǂ ƾǄƼ ǏǊǐǍ ǋƼǌǗǒǊǐǍ, ǅƼǃǙǍ ƼǋƼǄǏǊǘǈ ǀǋƼǈƼǅƼǃǊǌǄǎǇǗ 

Ǐǔǈ ǀǋǄǒǀǄǌǂǇƼǏǄǅǙǈ ǏǊǐǍ ǇǊǈǏƸǆǔǈ, ǏƼ ǊǋǊƺƼ ǀƺǈƼǄ ǎƹǇǀǌƼ 

ǋǌǊǎƼǈƼǏǊǆǄǎǇƸǈƼ ǎǏǂ ƿǄƼǒǀƺǌǄǎǂ ǏǂǆǀǋǄǅǊǄǈǔǈǄƼǅƹǍ ǅƺǈǂǎǂǍ ǎǀ ǇƼǅǌǊ-

ǀǋƺǋǀƿǊ ǅƼǄ ƿǀǈ ƸǒǊǐǈ ƼǈƼǋǏǐǒǃǀƺ ǀǋƼǌǅǀƺǍ ǇǂǒƼǈǄǎǇǊƺ ƾǄƼ Ǐǂǈ ǋǌǊǎƸǆǅǐǎǂ 

ǀǎǗƿǔǈ ƼǋǗ ǀǋǄǅǊǄǈǔǈƺǀǍ D2D. 

ơǋǄǋǆƸǊǈ Ǐǔǈ ƼǈǔǏƸǌǔ, ǇǄƼ ǎǂǇƼǈǏǄǅƹ ǊǄǅǊƾƸǈǀǄƼ ǐǋǂǌǀǎǄǙǈ ƼǑǊǌƷ ǎǏǄǍ 

ǐǋǂǌǀǎƺǀǍ ǀǅǋǊǇǋƹǍ (broadcasting ƹ multicasting), ǗǋǊǐ ǗǆǀǍ ǊǄ ǎǐǎǅǀǐƸǍ, ƹ 

ǗǎǀǍ ƸǒǊǐǈ ǎǒǀǏǄǅƷ ƿǄǅƼǄǙǇƼǏƼ, ƸǒǊǐǈ ǋǌǗǎƽƼǎǂ ǎǏǊ ƺƿǄǊ ǀǅǋǀǇǋǗǇǀǈǊ 

ǋǀǌǄǀǒǗǇǀǈǊ. ƫǄ ǐǋǂǌǀǎƺǀǍ ƼǐǏƸǍ ǋƼǌƸǒǊǐǈ ǏǊ ƽƸǆǏǄǎǏǊ ǏǌǗǋǊ ƿǄƼǎǋǊǌƷǍ 

ǋǆǂǌǊǑǊǌƺƼǍ ǎǀ ƸǈƼ ǇǀƾƷǆǊ ƼǌǄǃǇǗ ǏǀǌǇƼǏǄǅǙǈ ǎǐǎǅǀǐǙǈ. ƫǄ ǏǀǒǈǊǆǊƾƺǀǍ ǋǊǐ 

ǐǋǊǎǏǂǌƺǁǊǐǈ ƼǐǏƸǍ ǏǄǍ ǐǋǂǌǀǎƺǀǍ ǎǀ ƿƺǅǏǐƼ 4G ǅƼǄ 5G ǀƺǈƼǄ ǏǊ evolved 

Multimedia Broadcast/Multicast Service (eMBMS), ƾǄƼ ǀǅǋǊǇǋƹ ǎǀ ǋǊǆǆƼǋǆƸǍ 

ǅǐǓƸǆǀǍ, ǅƼǄ ǏǊ Single Cell Point to Multipoint (SC-PTM), ƾǄƼ ǀǅǋǊǇǋƹ ǎǀ ǇǄƼ 

ǅǐǓƸǆǂ. ưǋǂǌǀǎƺǀǍ ǋǊǐ ǇǋǊǌǊǘǈ ǈƼ ǐǋǊǎǏǂǌǄǒǏǊǘǈ ƼǋǗ ǏƸǏǊǄǀǍ ǏǀǒǈǊǆǊƾƺǀǍ, 

ǊǄ ǊǋǊƺǀǍ ǋǌƸǋǀǄ ƽƸƽƼǄƼ ǈƼ ǐǋǊǎǏǂǌƺǁǊǈǏƼǄ ƼǋǗ ǏǄǍ ǎǐǎǅǀǐƸǍ Ǐǔǈ ǒǌǂǎǏǙǈ, 

ǋǀǌǄǆƼǇƽƷǈǊǐǈ: 

 

1. ƞƸǆǏǄǎǏǂ ƿǄƼǈǊǇƹ ǋǀǌǄǀǒǊǇƸǈǊǐ, ǗǋǔǍ ǁǔǈǏƼǈƷ ƾǀƾǊǈǗǏƼ ǅƼǄ software 

updates ǎǀ ǋǆǂǃǙǌƼ ǎǐǎǅǀǐǙǈ. 

2. ưǋǂǌǀǎƺǀǍ ǋǆǂǌǊǑǊǌƺƼǍ ǅƼǄ ǓǐǒƼƾǔƾƺƼǍ, ǗǋǔǍ ǏǂǆǀǗǌƼǎǂ ǅƼǄ ƽƺǈǏǀǊ, 

ǗǋǊǐ ǀǋǄǏǌƸǋǊǈǏƼǄ ƼǋǗ ǏǊ ǐǋƷǌǒǊǈ ǅƼǈǊǈǄǎǏǄǅǗ ǋǆƼƺǎǄǊ. 

3. ơǅǋǊǇǋƹ ƿǂǇǗǎǄǔǈ ƼǈƼǅǊǄǈǙǎǀǔǈ ƼǎǑƼǆǀƺƼǍ, ǗǋǔǍ ǎǀ ǋǀǌƺǋǏǔǎǂ 

ǑǐǎǄǅǙǈ ǅƼǏƼǎǏǌǊǑǙǈ (ǋǒ. ǎǀǄǎǇǊƺ, ƿƼǎǄǅƸǍ ǋǐǌǅƼƾǄƸǍ, ǏǌǊǇǊǅǌƼǏǄǅƸǍ 

ǀǈƸǌƾǀǄǀǍ, ǅǏǆ). 

 

ƨǄƼ ǋǊǆǘ ǀǈƿǄƼǑƸǌǊǐǎƼ ǋƼǌƷǇǀǏǌǊǍ Ǐǔǈ ǐǋǂǌǀǎǄǙǈ ǀǅǋǊǇǋƹǍ, ǀƺǈƼǄ ǗǏǄ 

ǐǋǊǆǊƾƺǁǀǏƼǄ ǋǔǍ ǊǄ ǋƷǌǊǒǊǄ ǇǋǊǌǊǘǈ ǈƼ ǀǅǇǀǏƼǆǆǀǐǏǊǘǈ ǏǄǍ ǊǄǅǊǈǊǇƺǀǍ 

ǅǆƺǇƼǅƼǍ ǋǊǐ ƿǂǇǄǊǐǌƾǊǘǈǏƼǄ ƾǄƼ ǈƼ ƼǋǊǅǏƹǎǊǐǈ ǅƸǌƿǂ, ƼǅǗǇƼ ǅƼǄ ǗǏƼǈ ǊǄ 

ǅƼǏƼǈƼǆǔǏƸǍ ƿǀǈ ǋǆǂǌǙǈǊǐǈ ƼǋǀǐǃǀƺƼǍ ƾǄƼ ǏǄǍ ǐǋǂǌǀǎƺǀǍ ƼǐǏƸǍ. ƝǈƼǆǘǎǀǄǍ 

ǎǏǂ ƟƼǆǆƺƼ ƿǀƺǒǈǊǐǈ ǗǏǄ ǊǄ ǋƷǌǊǒǊǄ ǇǋǊǌǊǘǈ ǈƼ ǀǉǊǄǅǊǈǊǇƹǎǊǐǈ ƸǔǍ 1 

ƿǄǎǀǅƼǏǊǇǇǘǌǄǊ ǀǐǌǙ (ƹ 15% ǏǊǐ ǀǏƹǎǄǊǐ CAPEX) ǇǗǈǊ ƼǋǗ broadcast 

offloading ǋǀǌǄǀǒǊǇƸǈǊǐ3. 

  

                                                             
3 Rise Conseil & TDF, The economic benefit of broadcast offload in mobile data delivery, 2017 
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ƯƸǆǊǍ, ǎǏǂ ǇǀǏƷƽƼǎǂ ǋǌǊǍ ǏǊ 5G, ǊǄ ǋƷǌǊǒǊǄ ǇǋǊǌǊǘǈ ǈƼ ƼǈǏǄǇǀǏǔǋƺǎǊǐǈ Ǐǂǈ ƼǐǉƼǈǗǇǀǈǂ 

ǁƹǏǂǎǂ ƾǄƼ ǅƷǆǐǓǂ ǀǎǔǏǀǌǄǅǙǈ ǒǙǌǔǈ Ǉǀ ǏǀǒǈǊǆǊƾƺǀǍ ǗǋǔǍ ǏǊ carrier aggregation ǅƼǄ ǏǊ 

higher order Multiple Input Multiple Output (MIMO) . ƯƸǏǊǄǀǍ ǏǀǒǈǊǆǊƾƺǀǍ, ǋƷǈǔ ƼǋǗ 4G ƿƺǅǏǐƼ, 

ƼǈƼǇƸǈǀǏƼǄ ǈƼ ǋǌǊǀǏǊǄǇƷǎǊǐǈ ǏǊ ƸƿƼǑǊǍ ƾǄƼ Ǐǂ ǇǀǏƷƽƼǎǂ ǎǏǊ 5G, ƿƺǈǊǈǏƼǍ ǎǏǊǐǍ ǋƼǌǗǒǊǐǍ 

Ǐǂ ƿǐǈƼǏǗǏǂǏƼ ǈƼ ƼǈǊƺǉǊǐǈ ǏǄǍ ǎǒǀǏǄǅƸǍ ƼƾǊǌƸǍ, ǋǌǄǈ ǅƼǏƼǎǏǀƺ ƿǐǈƼǏƹ ǂ ǀǇǋǊǌǄǅƹ ƼǉǄǊǋǊƺǂǎǂ 

ǏǊǐ 5G ǏǊ 2020 ƹ ƼǌƾǗǏǀǌƼ. ƯǊ ǋƼǌƼǅƷǏǔ ǎǒƹǇƼ ƿǀƺǒǈǀǄ ǏǄǍ ƽƼǎǄǅƸǍ ǅƼǏǂƾǊǌƺǀǍ ǐǋǂǌǀǎǄǙǈ 

4G/5G, ǏƼǉǄǈǊǇǂǇƸǈǀǍ ǔǍ ǋǌǊǍ ǏǄǍ ƼǋƼǄǏƹǎǀǄǍ ǀǘǌǊǐǍ ǁǙǈǂǍ (bandwidth) ǅƼǄ ƼǈǀǅǏǙǈ 

ǅƼǃǐǎǏǀǌƹǎǀǔǈ (delays). 
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Ƭǂƾƹ: GSMA intelligence 

 

ƣ ƼǈƷǋǏǐǉǂ ǅƼǄ ǀǇǋǊǌǄǅƹ ƼǉǄǊǋǊƺǂǎǂ ǏƸǏǊǄǔǈ ǐǋǂǌǀǎǄǙǈ ƼǋƼǄǏǀƺ ƼǋǗ ǏǊǐǍ ǋƼǌǗǒǊǐǍ ǎǐǈǀǒǀƺǍ 

ǀǋǀǈƿǘǎǀǄǍ, ǏǗǎǊ ƾǄƼ Ǐǂǈ ǀǉƸǆǄǉǂ Ǐǔǈ ƿǄǅǏǘǔǈ 4G ǗǎǊ ǅƼǄ, ǎǀ ǀǋǗǇǀǈǊ ǎǏƷƿǄǊ, ƾǄƼ Ǐǂǈ 

ǐǆǊǋǊƺǂǎǂ ǀǇǋǊǌǄǅǙǈ ƿǄǅǏǘǔǈ 5G. ƯǊ ǋƼǌƼǅƷǏǔ ǎǒƹǇƼ ƼǋǊǏǐǋǙǈǀǄ ǏǄǍ ǏǀǒǈǊǆǊƾƺǀǍ ǋǊǐ 

ƼǋƼǄǏǊǘǈǏƼǄ ƾǄƼ Ǐǂǈ ǐǆǊǋǊƺǂǎǂ ƿǄƼǑǊǌǀǏǄǅǙǈ ǊǄǅǊƾǀǈǀǄǙǈ ǐǋǂǌǀǎǄǙǈ, ǎǘǇǑǔǈƼ Ǉǀ Ǐǂ GSMA2. 

ƫǄ ǏǀǒǈǊǆǊƾƺǀǍ ƼǐǏƸǍ ƼǑǊǌǊǘǈ ǏǗǎǊ ǏǊ ƿƺǅǏǐǊ ǅǊǌǇǊǘ (network function virtualization, 

software defined networks), ǗǎǊ ǅƼǄ ǏǊ ƿƺǅǏǐǊ ǋǌǗǎƽƼǎǂǍ (eMBMS, ǀǏǀǌǊƾǀǈƹ ƿƺǅǏǐƼ, ǅǏǆ) ǅƼǄ 

ǏƼ ǎǐǎǏƹǇƼǏƼ (mobile edge computing, ǐǋǊǎǏƹǌǄǉǂ ǀǋǄǅǊǄǈǔǈǄǙǈ ǎǐǎǅǀǐǙǈ ϱǊƯ, ǅǏǆ). 

ƯǀǒǈǊǆǊƾƺǀǍ ǋǊǐ ƼǋƼǄǏǊǘǈǏƼǄ ƾǄƼ Ǐǂǈ ǐǆǊǋǊƺǂǎǂ ǐǋǂǌǀǎǄǙǈ 4G/5G ơǄǅǗǈƼ 8 

 
 

Ƭǂƾƹ: GSMA, ɈUnlocking Commercial Opportunities from 4G evolution to 5G ɉ, 2017 




