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10 ≤ ∆ ≤ 120 10 ≤ ∆ ≤ 120

4 ≤ 𝑓𝑑 ≤ 17 7.3 ≤ 𝑓𝑑 ≤ 13

0.8
𝜎 ≤ 8.8

0.8
𝜎 ≤ 8.8

/

/

/

• ∆

• 𝑓𝑑 :

• 𝜎

∆ ∆

𝒇𝒅

𝝈
𝝈

𝒇𝒅
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 𝑓𝑑 ∆, 𝜎



∆err_max= 1
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𝜎

𝑓𝑑 2

𝑓𝑑 σ 𝑓𝑑
o σ



𝜎 = 26

𝜎

𝑓𝑑 2
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𝒇𝒅_𝒎𝒊𝒏
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𝜎
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)
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 (
𝜎

𝑓𝑑 2 ; 𝑓𝑑)

𝜎

 𝜎
(𝜎; 𝑓𝑑)

(𝜎; 𝑓𝑑) (
𝜎

𝑓𝑑
2 ; 𝑓𝑑)

𝒇𝒅_𝒎𝒊𝒏

𝑴𝑯𝒛
𝒇𝒅_𝒎𝒂𝒙

𝑴𝑯𝒛
𝟏𝟗

𝝈

𝒇𝒅
𝟐

𝒎𝒊𝒏

𝒏𝒆𝒑𝒆𝒓𝒔/𝒔/𝑯𝒛/𝑴𝑯𝒛

𝟎 𝟎

𝝈

𝒇𝒅
𝟐

𝒎𝒂𝒙

𝒏𝒆𝒑𝒆𝒓𝒔/𝒔/𝑯𝒛/𝑴𝑯𝒛

𝟓 𝟑.𝟓
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𝒇𝐝_𝒎𝒊𝒏

𝒇𝐝_𝒎𝒂𝒙

𝝈

𝒇𝒅
𝟐

𝒎𝒊𝒏

𝝈

𝒇𝒅
𝟐

𝒎𝒂𝒙

𝜟𝒎𝒊𝒏 = − 𝜟𝒎𝒂𝒙

𝜟𝟏𝟏𝒎𝒂𝒙

𝜟𝟏𝟏𝒎𝒂𝒙
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𝑓𝑑 2
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𝐼𝑥
𝑥 = −0.25: 0.01: 0.25

𝒎𝒆𝒕𝒓𝒊𝒄𝒙 𝒎𝒆𝒕𝒓𝒊𝒄𝒙−𝒙
𝒎𝒆𝒕𝒓𝒊𝒄𝒙+𝒙

2 𝑐ℎ𝑖𝑝𝑠
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𝑇𝑒𝑠𝑡𝑚𝑒𝑡𝑟𝑖𝑐 =
𝑚𝑒𝑡𝑟𝑖𝑐𝑑𝑖𝑠𝑡

𝑖 − 𝑚𝑒𝑡𝑟𝑖𝑐𝑛𝑜𝑚
𝑀𝐷𝐸𝑚𝑒𝑡𝑟𝑖𝑐

• 𝑚𝑒𝑡𝑟𝑖𝑐𝑑𝑖𝑠𝑡
𝑖

𝑖 𝑖
• 𝑚𝑒𝑡𝑟𝑖𝑐𝑛𝑜𝑚
• 𝑀𝐷𝐸𝑚𝑒𝑡𝑟𝑖𝑐

𝑀𝐷𝐸𝑚𝑒𝑡𝑟𝑖𝑐 = 𝐾𝑚𝑑 +𝐾𝑓𝑓𝑑 𝜎𝑚𝑒𝑡𝑟𝑖𝑐 = 8.35 × 𝜎𝑚𝑒𝑡𝑟𝑖𝑐

• 𝐾𝑓𝑓𝑑 = 5.26

1.5 × 10−7

• 𝐾𝑚𝑑 = 3.09
10−3

• 𝜎𝑚𝑒𝑡𝑟𝑖𝑐

𝑚𝑒𝑡𝑟𝑖𝑐𝑑𝑖𝑠𝑡
𝑖

𝑚𝑒𝑡𝑟𝑖𝑐𝑛𝑜𝑚
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𝑃𝑚𝑑 𝑃𝑓𝑓𝑑.

𝑃𝑚𝑑

𝑇𝑒𝑠𝑡𝑚𝑒𝑡𝑟𝑖𝑐 ≥

𝑃𝑚𝑑 𝑃𝑓𝑓𝑑

𝑇𝑒𝑠𝑡𝑚𝑒𝑡𝑟𝑖𝑐

𝑃𝑚𝑑 𝑃𝑓𝑓𝑑
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o

𝑚𝑒𝑡𝑟𝑖𝑐𝑥 =
𝐼𝑥
𝐼0

o

𝑚𝑒𝑡𝑟𝑖𝑐𝑥−𝑥 =
𝐼−𝑥− 𝐼𝑥

𝐼0

o

𝑚𝑒𝑡𝑟𝑖𝑐𝑥+𝑥 =
𝐼−𝑥+ 𝐼𝑥

𝐼0

• 𝐼𝑥 𝑥
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𝑇𝑒𝑠𝑡

𝑇𝑒𝑠𝑡𝑚𝑒𝑡𝑟𝑖𝑐
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•

•
•  𝑪 𝑵𝟎 = 𝟑𝟓 𝒅𝑩𝑯𝒛

• 𝑚𝑒𝑡𝑟𝑖𝑐𝑥
𝑥 = −0.25: 0.01:−0.01

𝑥 = 0.01: 0.01: 0.25
• 𝑚𝑒𝑡𝑟𝑖𝑐𝑥+𝑥

𝑥 = 0.01:0.01:0.25
• 𝑚𝑒𝑡𝑟𝑖𝑐𝑥−𝑥

𝑥 = 0.01:0.01:0.25

𝑃𝑚𝑑 𝑃𝑓𝑓𝑑 .
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 𝐶 𝑁0  𝐶 𝑁0

𝑇𝑒𝑠𝑡𝑚𝑒𝑡𝑟𝑖𝑐

𝑇𝑒𝑠𝑡𝑚𝑒𝑡𝑟𝑖𝑐 =
𝐶𝑑𝑖𝑠𝑡

𝑀𝐷𝐸𝑚𝑒𝑡𝑟𝑖𝑐
=

𝐶𝑑𝑖𝑠𝑡

8.35 × 𝐶𝑚𝑒𝑡𝑟𝑖𝑐×10
 −𝐶 𝑁0
20

𝑪𝒅𝒊𝒔𝒕

𝑪𝒎𝒆𝒕𝒓𝒊𝒄

 𝐶 𝑁0 39

 𝐶 𝑁0

 𝑪 𝑵𝟎
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• 𝑚𝑒𝑡𝑟𝑖𝑐𝑥
𝑥 = −0.25: 0.01:−0.01

𝑥 = 0.01:0.01:0.25
• 𝑚𝑒𝑡𝑟𝑖𝑐𝑥+𝑥

𝑥 = 0.01:0.01:0.25
• 𝑚𝑒𝑡𝑟𝑖𝑐𝑥−𝑥

𝑥 = 0.01:0.01:0.25

 𝐶 𝑁0 39
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 (
𝜎

𝑓𝑑
2 ; 𝑓𝑑)
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 𝜎𝑚𝑒𝑡𝑟𝑖𝑐
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  𝐶 𝑁0
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Δ

 Δ



−1.2 𝐸5𝑎 𝑐ℎ𝑖𝑝𝑠 ≤ Δ ≤ 1.2 𝐸5𝑎 𝑐ℎ𝑖𝑝𝑠



•

• 𝛥 𝛥
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o





𝛥 0.12

Tracking error sees by a reference station for 

different delta parameters  

𝛥 𝑖𝑛 𝑇𝑐

−0.12 𝑐ℎ𝑖𝑝𝑠 ≤ 𝛥 ≤ 0.12 𝑐ℎ𝑖𝑝𝑠
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 𝐶 𝑁0

•

•

•

𝑺𝑸𝑴𝒐𝒑𝒕𝒊𝒎𝒂𝒍

•

•

•
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𝑺𝑸𝑴𝟏
𝑺𝑸𝑴𝒐𝒑𝒕𝒊𝒎𝒂𝒍

𝑺𝑸𝑴𝟏 𝑺𝑸𝑴𝒐𝒑𝒕𝒊𝒎𝒂𝒍

 𝐶 𝑁0 = 39 𝑑𝐵𝐻𝑧


