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1   

‼┼ ԋ 5G ∑Ї5G Ὺ ‼ ҅

ῇ ⅎῳҲ Ї ⅎῳӀ MEC Ὺ ɼ 5G Ҳ

MEC ‼ ꜗ ɻ ɻ Ὴ ɻ ɻ ɻ

ɻ ɼ ‼ ԋ ԓ5G ῝ ҐЇ

MEC ɼ 
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2 ᴌ 

Ґ∆ ᴌ ԓ ᴌ Ғ ɼa ᴌЇ׃

ԓ ᴌɼₐ Ғ ᴌЇῚ Ѓ ḷ

Є ԓ ᴌɼ 

GB/T 1.1-2009 ‼ ᵲ ∑ 1 ⅎЕ ‼   

GB/T 20000.1-2014 ‼ ᵲ  1 ⅎЕ ‼ ῗ ꜠  

GB/T 20000.2-2009 ‼ ᵲ  2 ⅎЕ ‼ 

GB/T 20000.3-2014 ‼ ᵲ  3 ⅎЕ ᴌ ⸗ ж2002и116  

Ḫ ꜗ  

⸗ ⃰ж2010и1046  2010 ᴰ  

⸗ ⃰ж2011и102  2010  

GB3096-2008 ‼ 

ETSI EN 300 019-1-1 Classification of environmental conditions Storage 

ETSI EN 300 019-1-2 Classification of environmental conditions 

Transportation 

ETSI EN 300 019-1-3 Classification of environmental conditions 

Stationary use at weatherprotected locations 
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3 ɻ ӎ  

Ґ ∆ ɻ ӎ ԓ Е 

 

Ҳ Ὴ  Ὴ    

Ҏש ᵲᴯᵊ ↔ 3rd Generation Partnership Project 3GPP 

ש֒ Ḫ  5
th 
Generation Cellular 

Telecommunication Technologies 

5G 

5G ῇ  5G Radio Access Network 5G RAN 

5G  5G Core 5GC 

ῇ  Multi-access Edge Computing MEC 

 Network Address Translation NAT 

ꜗ  User Plane Function UPF 

 Data Network Name DNN 

ῇ  Access Point Name APN 

Ὺ  Digital Indoor System DIS 

5G  gNodeB gNB 

 Cell Cell 

 User Plane UP 

┼  Control Plane CP 

ᵲ ꜗ  Operation and Mantainance O&M 
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4 ԓ 5G  

4.1 ԓ 5G  

ԓ 5G ᵩ 1 Е 

 

1Е ԓ 5G  
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Ї ” ῪḪ Їҿ ᶱ ᶉ ᵩ ЖMEC Ὺ

ҟꜙ Ї ᶱҟꜙⅎ ɻ ᵣ Ⱶ ɻᵤ

Ὴ ⱵЇ ᶱ Ⱶɼ 

  

VPN Ҙ Ὺ ɼVPN Ҙ ԓ῎

ҏ ɻꜘ Ӑ ԝ Ҙ Ї ԓ

ᶱ Ҙ ɼ 

 ╦  

5G ╦ ῇ└ Ὺ

Ї ɼ5G ╦ ꜗ Ї̔

ҏЇ Ї₉ה └₉῎ Ғ ɼ ָ ῇ Ї ῗ

ᴰ ⅓ └ Ὺ ɼ 

5G ᵩ 2 Е 

 

2Е5G ᵩ  

4.3 ԓ MEC 5G  

MEC CT IT ֥ Їᵲҿ Ї UPFɻ

MEPɻ ɻ ᴌ Ї ᶽ ҟꜙЇ

ᵤ Ї ᵩ ɼMEC ᴌ

ᶱЇ װ Ї ɼ 

UPFЕ5GC ᾣЇӀ ҟꜙ ꜠

ɻ ҟꜙ ⌡ɻ꜠ᵲ ɼ 

MEPЕ MEC MEC Ї ᶱ MEP ҏ

ⱵЖ 
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APPЕ ҏЇ MEPM Ї ᶱ

꜠ װ ҟꜙЖ 

Е ꜗ Їҿҏ ҟꜙ ᾣ APP ᶱ

ɼ 

MEC 3 Е 

 

 3ЕMEC  

MEC װ ᶱ Ґ ⱵЕ 

① ⱵЕ Їᵤ Їװ ᶱ ᵣ Ⱶɻ

Ⱶ  

② ⱵЕAI Ⱶɻ ἥ Ⱶ  

③ Ὴ ⱵЕ Ғ₴ Ї ₵  

MEC 1 Е 

1   ԓ MEC  

 ⌡  MEC ᶕ ᴍẅ 

1 Ὺ   
①②③ 

2 ꜠  
③ 

3 ꜠  
①③ 

4 Ḫ Ḉ  
③ 
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5  ἥ  
①②③ 

6 ֢ԝᴰ  
①②③ 

7  
①③ 

 

װ ɻ ɻ ᵩ Ҏ MECЇ 4 Е 

 

4ЕMEC ᵣ  

ⅎҿҎ Е 

• ᵩ ҅ MECЇ ᵩ  

• ᵩ ҅ MEC, MEC Ҳ UPF ЇMEP

 

• ᵩ/ ΐᵩɻ /ⅎ ɻ Ѓ / Єΐ ҅ MECЇ ᵩ

 

4.4 5G ╦  

Ѓ ╦Є 5G ᶳ ԓ ꜠ ῎ Ї҅ ҟꜙ ԓ eMBB

Ї Ґ ɻ ‟Ї

⅓ ꜗ Їᶳ Ғ ҟꜙ ┼ ɼ 

5G 5 Е 
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5Е 5G  

5 5G ╦ Ѓ Ї 5G

5G Є 

5G ῇ Ҳ ╦ ⅎЇʂ 5G ῎ Ѓ

5G 5G ЄЇ ꜗῚה ɻ ɻ Ὴ ɻ

ɻ ɻ ɼ 

 

ҿ Ḧ Ӧ ╦ Їᴮᾨ Ḧ 5G ɻӦ

Ӏ Ӧ Ї 5G /5G Ӧ 5G

ꜙḦ Ж Їῴ ҅ 5G / └Ӏ Ӧ ɼ 

 

5G Ҙ Ї └ Ὴ ῇ Ḫ ᴶ Ḧ Е 

• ԓ ᶽҟꜙ Ҙ 5G ῇ  

• ᶕ SIM  
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• ԓ FlexE ҟꜙ  

• ԓҟꜙ ꜠ SLA Ḧ / ⅓  

• ╦ Ҙ Ὺ ҅ү Ὴ Ї Ḧ ╦ ɻ

Ὴ Ҙ Ὺ Ӑ  

6 5G MEC  

6.1 ꜗ  

MEC Ί Ґꜗ Е 

1. UPF ⅎ ꜗ Е 

ה (1 ɻ ꜠⸗῎ └ ⅎ ɼ 

2) └ԝ ⅎ ɼ 

2. Ί ⱵЕ 

1) ꜗ Е ⅎ MEC

ҏЇ PACS ἥ ɻAI ᴌ Ї

ꜗ ɼ 

2) Ὴ ꜗ ЕMEC ᶱ Ὴ ꜗ ɼ Ὴ ꜗ Ґװ

Е 

a) MEC ᶱ ꜙЖ 

b) MEC ᶱ Ὴ ⱵЇ ACL ɻ ɻ

DDOS ₵ ɼ 

c) MEC Ḧ Ὴɼ ꜘ ɻ ɻ

ɻ ┼ɻ ɼ 

3) Ⱶ Е ᵣ ɻ Ⱶ Ⱶ

 

4) ᶱ ⱵЕ ɻꜘ ɻAI Ⱶ

 

5) NAT ꜗ ЕMEC ᶱ NAT ꜗ Ї װ ⅎ ⅎ

Ҙ ɼ ԋῪ Ї ғ ꜙ

L2-LAN Ҙ Ї Ḉ ɼ 



国 家 远 程 医 疗 与 互 联 网 医 学 中 心 

14 

6.2  

MEC Ґװ Е 

1. Ὺ ῇ MEC ᴰ ЕҒᵤԓ 1 ҌЖ 

2. ЕҒᵤԓ 10GbpsЖ 

3. MEC APP Е ҅ MEC ҏ APP Ғ

ᵤԓ 10Ж 

6.3 Ὴ  

MEC Ґװ Ὴ Е 

1. ῊЕ ῊḦ ┼Ѓ Е ɻ ɻ

ɻ Ї / ɻ

ЄЖ ҿ ᴌ WAN ɻLAN ɻҷ Ὴ ┼Ж Ὺ

Ὴꜗ Жᶕ UPFɻMEP װ MEC APP Ї

Ὴ ɻ ἥ ἥי Ḧ ; MEC

ɼ 

2. ῊЕ Ж Ὴ

Ḧ Ї ɻ ɼ 

3. Ὴ Е Ὶᶕ ᵲ ɻҲ ᴌɻ װ web

Ὴꜘ Ї Ὴ Ж ᶕ ‼ ӫЇ

ӫ ɻ ӫ ╦ Ж ┼Ж ᶕ

Ὴ Ί MEC ЇḦ Ғ װ ᶕ ɻҒ

ꜙ ɼ 

6.4  

MEC Ґװ Е 

1. ῗ ᴌɻ ᴌ ҅ ᴓ Ї N+1 1+1  ᵯ ᴓɼḦ

Ғ Ї Ί ᴌɻ ᴌ Ⱶɼ 

2. ҟꜙ └ 150% Ї ⱵҒᵤԓ

90%ɼ 

3. MEC └ 99.9997% ҏװ Ḫ ɼ

2Е 

2   ∆  

῝ HA Ǝ99.9997% 
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MTBF Ǝ150000h 

ḷ MTTR ƍ0.5h 

Ӏ ṛ ꜗ  Ǝ95% 

6.5  

MEC Ί ⱵЇ Е 

1. Їҏ Ї⁯ Ї ҟꜙҏ Ж 

2. Ὺ ֢ ⁯ Ж 

3. ḈЇ ҟꜙ ᵣ Ж 

6.6  

MEC Ґ Е 

1. ɻ Е 

Ґװ ɻ ᴌҐ ᵲЇ 3Е 

3  ɻ ᴌ ∆  

 ЃŏЄ ЃЀЄƚ 

 ᴌƘ ᴌƙ ᴌ ᴌ 

MEC 15љ30 0љ45 40љ65 20љ90 

Е 

ƘMEC ᵲ ҐЇ ɻ ҏװ 2m

╦ 0.4m ẅЃ ╦ Ḧ ЄɼҿḦ MEC

ᵲЇ Ҫ ɻ ᴌ ɼ Ὶ

ᵣ ғҏ Ғ Ї ҏװ 1.5m ╦ 0.4m

ẅɼ 

ƙ ᵲ ᴌ Ғ 48h Ғ 15 ɼ 

ƚ ԓ ᵤ Ѓ ⌡ 20ЀװҐЄЇ ɼ 

2.  

Ґ Е 

1) >5µm ƍ3¦10^4 /m3  

ҿ ɻ ɼ 

3. Ⱶ 

└ 0.01љ10000MHz ῪЇ ҿ 140dBµV/m

Ї Ғ₴ Ґ ɼ ֢ ɻ Ḫ
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└ 4 Ѓ ҿ 0.01љ100MHzЄ Ї

Ғ₴ Ґ ɼ 

4  ∆  

ЃMHzЄ ЃdB µVAЄ 

0.01љ0.8 -21.05logf+67.9 

0.8љ100 70 

Е 

1 f ҿ Їװ MHz ҿ ᵣɼ 

2 dB µA װ ЃµAЄҿ ᵣ ⅎ ɼ 

6.7  

MEC Ґ Е 

1. Е ᴌ ᾥ ɼ 

2. Е 

1) ҅ ɻ Ғ ꜘ ᵲɼ 

2) ɼ 

7 ῝ 5G  

ԓ5G ῝ ҐЇ 5G ῇ

ɼ 

7.1  

ɻ ԝ꜠ɻ ԝ꜠

ҟꜙЇҟꜙ Ҳ 5GḪ ᴶ ɼ 5GḪ

ҐЕ 

 

ש  
ғᴰ Ѓ Е Ї

Є 

῝  4K Ї ἥ(GB )Їᵩ  

Ѓ Є 

ҏ  >20Mbps 

Ґ  >5Mbps 

 <100ms 

 99.999% 

꜠  <20ms 
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7.2 ꜠  

꜠ Ӏ ָ ꜠ ɻ ҟ

ꜙɼ Ҳҟꜙ 5GḪ ᴶ ɼ 5GḪ ҐЕ 

꜠  

ש  Ї ꜠  

῝  ἥ ἥЃGB ЄЇ  

Ѓ Є 

ҏ  >2Mbps 

Ґ  >20Mbps 

 <100ms 

 99.999% 

꜠  <20ms 

7.3 ꜠  

꜠ ɻ

ғ ɼ 5GḪ ᴶ ɼ 5GḪ ҐЕ 
꜠  

ש  ꜠  

῝   

Ѓ Є 

ҏ  >10Mbps 

Ґ  >10Mbps 

 <200ms 

 99.999% 

꜠  <20ms 

7.4 Ḫ Ḉ  

Ḫ Ḉ ꜠ ɻḪ ɻ

ɻ ꜙɼ Ҳҟꜙ 5GḪ ᴶ ɼ 5GḪ

ҐЕ 
Ḫ Ḉ  

ש  
APP ɻ ɻ

ɻ  

῝  ἥ ἥЃGB ЄЇ  

Ѓ Є 

ҏ  >2Mbps 

Ґ  >20Mbps 

 <100ms 

 99.999% 

꜠  <20ms 
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7.5 ἥ  

ἥ ᵲ Ї ₴ ᶱ ҹ

ἥ Ї ἥ ἥ ⅎ Ї

5GḪ ᴶ Ї ἥ ₴Ί ɼ 5GḪ

ҐЕ 

ἥ  

ש  ἥ  

῝  4K ɻ ἥ ἥ(GB )ɻVR/AR  

Ѓ Є 

ҏ  >50Mbps  

Ґ  >80Mbps 

 <80ms 

 99.999% 

꜠  <20ms 

7.6 ֢ԝᴰ  

֢ԝᴰ Ҙ 5GḪ ᴶ Ї

҅ ꜙɼ 5GḪ

ҐЕ 

֢ԝᴰ  

ש  ᴰ ɻ ᴰ ᴰ  

῝  4K Ї ἥ(GB ) 

Ѓ Є 

ҏ  >20Mbps 

Ґ  >20Mbps 

 <100ms 

 99.999% 

꜠  <20ms 

7.7  

Ӑ ᵲ Ї

Ҳҟꜙ 5GḪ ᴶ ɼ 5GḪ ҐЕ 

 
 

ש  ᴰ Ї ‚‫ Ҳᴰ  

῝  4K Ї ἥЃGB Є 

 >50% 

Ѓ Є 

ҏ  >50Mbps 

Ґ  >80Mbps 
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 <80ms 

 99.999% 

꜠  <20ms 

8 5G  

8.1 多模多频段要求 

5G 5G/4G Ї5G NSA/SAɼ 

ᶕ ῗ ɼUE NR ᵲ

Ґ ɼ 

5  5G ᵲ  

ᵲ  ҏ ᵲ  Ґ ᵲ    

n41 2496 MHz Ŀ 2690 MHz 2496 MHz Ŀ 2690 MHz TDD  

n78 3300 MHz Ŀ 3800 MHz 3300 MHz Ŀ 3800 MHz TDD  

n79 4400 MHz Ŀ 5000 MHz 4400 MHz Ŀ 5000 MHz TDD  

 

ԓNSA Ї ҐEN-DC ᵲ Е 

6  EN-DC ᵲ  

EN-DC  

DC_1A_n78A 

DC_3A_n78A 

DC_5A_n78A 

DC_8A_n78A 

DC_1A-3A_n78A 

DC_3C_n78A 

DC_1A_3C_n78A 

DC_3A_n41A 

DC_39A_n41A 

DC_40A_n41A 

DC_8A_n41A 

DC_3A_n79A 

DC_39A_n79A 

DC_8A_n79A 

 

Е4G ʃLTE ꜠ Ḫ Ѓ

Єʄɼ 

7  5G 4G ᵲ  

 ᵲ  ҏ ᵲ  Ґ ᵲ   

TD-LTE 
Band 34 2010-2025MHz 2010-2025MHz  

Band 39 1880-1920MHz 1880-1920MHz  
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Band 40 2300-2400MHz 2300-2400MHz  

Band 41 2496-2690MHz 2496-2690MHz  

LTE FDD 

Band 3 1710-1785MHz 1805-1880MHz  

Band 7 2500-2570MHz 2620-2690MHz  

Band 8 880-915MHz 925-960MHz  

Band 1 1920-1980MHz 2110-2170MHz  

Band 4 1710-1755MHz 2110-2155MHz  

Band 12 699-716MHz 729-746MHz  

Band 17 704-716MHz 734-746MHz  

Band 20 832-862MHz 791-821MHz  

 

8.2 ῇ Ⱶ  

Ί SA/NSA Ґ ῇ ҟꜙ Ⱶɼ 

8  ῇ Ⱶ  

   

5G SA Option 2  

5G NSA Option3x  

8.3 ⅎ  

‼ ԋ 5G Ḫ┼ ᵲ Ї ה ɻ

ɻᶱ ɻI/O Ḫ ɻ Ѓ ɻ ҟ

Є ᵣ ҈ү ӎЇ 5-2 ɼ ԓ ԓ2.8mmɼ 

1Є  

Ӏ ↔ⅎҿLGA M.2ҩ Ї 

Ίᵩ ЕLЃLGAЄɻMЃM.2Є 

2Є  

ҿЕ * Ѓmm*mmЄ 

3Єᶱ  

ᶱ ╦ⅎ ҐЕ ɻᵤ Ї 

Ίᵩ ЕAЃ Е3.3-4.2VЄɻBЃᵤ 3.1-4.4VЄ 

4ЄI/O Ḫ Їⅎ ҐЕ 

Ίᵩ ЕAЃ2.8-3VЄɻBЃ1.8VЄ 

5Є  

Ίᵩ ЕAЃ ЄɻBЃ ҟ Є 

6Є ᵣ  

GNSS ꜗ  
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GNSS_ANT  GNSS   I   

PCIE_CLK_REQ  

PCIe  

PCIe Ḫ   O  

 

PCIE_HOST_RS

T  
PCIe Ḫ   O 

PCIE_HOST_WA

KE  
PCIe Ḫ   I  

PCIE_CLK_P  PCIe Ḫ   O 

PCIE_CLK_M  PCIe Ḫ   O 

PCIE_TX_P  PCIE_ Ḫ   O 

PCIE_TX_M  PCIE_ Ḫ   O 

PCIE_RX_P  PCIE_ Ḫ   I  

PCIE_RX_M  PCIE_ Ḫ   I  

GPIO  
Ḫ

  
ῇ ₴   I/O   

I2C_SCL  Ḫ

  

  I/O  
 

I2C_SDA    I/O  

SPI_CS  

SPI  

SPI Ḫ   O  

 
SPI_MISO  SPI MISO Ḫ   I  

SPI_MOSI  SPI MOSI Ḫ   O  

SPI_SCLK  SPI SCLK Ḫ   O  

USB_VBUS  

USB  

USB ῇ Ḫ Ж

Е4.5Vљ5.25V  
I  

 USB_DN  USB ⅎḪ   I/O  

USB_DP  USB ⅎḪ   I/O  

USB_ID  USB ID Ḫ   I  

PWRKEY  
┼

  
ῗЇ ԓ ҏ /Ґ   I   

STATUS  
┼

  
╦ ᵲ   O   

FLIGHTMODE  
┼

  
┼  I   

NETLIGHT  
┼

  
  O   

RESET_N  
┼

  
ԓ ᵣЇᵤ ᶕ ɼ  I   

WAKEUP_IN  
┼

  

ԓ 5G

  
I  

 

WAKEUP_OUT  
ԓ 5G

  
O  

ADC  
AD

  
AD   I/O   
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PCM_SYNC  

PCM   

PCM Ḫ   O  

 
PCM_DIN  PCM ῇ   I  

PCM_DOUT  PCM ₴   O  

PCM_CLK  PCM   I  

I2S_WS  

I2S   

I2S Ḫ   O  

 

I2S_DIN  I2S ῇ   I  

I2S_DOUT  I2S ₴   O 

I2S_CLK  I2S   O 

I2S_MCLK  I2S   O 

 

8.6 5G √ Ї Ї

 

10 SA ẅ  

  ẅ  

Ґ  100MHzЇҐ ЇҐ 256 QAM 1.485Gbps 

ҏ  100MHzЇҏ Їҏ 256QAM 

ҏ ɻSULɻSRS  

2.3Gbps 

11 NSA ẅ  

 ┼   ẅ  

Ґ  

NR 100MHzЇҐ ЇҐ 256QAM 

1.635Gbps 

LTE 20MHzЇҐ ЇҐ 64QAM 

ҏ  

NR 100MHzЇҏ Їҏ 256QAM 

240Mbps LTE 20MHzЇҏ Їҏ 16QAM 

ҏ ɻSULɻSRS  

 

ЃῊ Є 


