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Xi-Bin Expressway Elevated Engineering PTP Mesh Wireless Monitoring B
Transmission System Case Study
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1. "Xi-Bin Expressway Elevated Project” wireless monitoring transmission-PTP Mesh
multi-point hops platform backbones transmission system design
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System equipment list
B EL-N-1: 2 units
B EL-N-2: 5 units
.~ " | B 16dBi 5GHz antenna:12 units

L R
h.‘ v Waterproof tape: 3 rolls

PTP Mesh loop backup system
Wired or wireless can form a loop, the system will automatically determine the disconnect point and repair
connection point
Hop once, about to reduce the 5-10Mbps, continuous hop platform 12 times, still maintain bandwidth 100Mbps above
Each hop jump once, delay about 1ms, every 3 hops will increase after 3ms
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2. "Xi-Bin Expressway Elevated Project” wireless monitoring and transmission - PTP

Mesh multi-point relay platform Backbone transmission system operation
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3. "Xi-Bin Expressway Elevated Project” wireless monitoring transmission -PTP Mesh
multl pomt relay trunk Backbone transmlssmn system operating photos
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System equipment list
B EL-N-1: 2 units
EL-N-2: 5 units

| m
| ®m 16dBi 5GHz antenna:12 units
B Waterproof tape: 3 rolls
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B Wireless transmission system erection site environment and video collection

Workplace
Control Room
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4. Wireless monitoring transmission system transmission rain signal attenuation

formula
H Set the 2Km rain attenuation value of 5GHz wireless transmission to 100mm/hr rainfall
calculation.

2.4 ~2.485GHz & 5.25 ~ 5.85GHz (Rain Attenuation) Estimated unit : dB

PtP 2.4GHz ~ 2.485GHz Frequency 5GHz ~ 5.85GHz Frequency
Rainfall Rate 100mm/hr 200mm/hr 100mm/hr
Km EPD/Km 2.4 2.45 2.485 2.4 2.45 2.485 5.25 5.5 5.85
0.64 0.06 0.07 0.07 0.15 0.16 0.16 0.41 0.46 0.53
1.25 0.12 0.13 0.13 0.29 0.3 0.31 0.8 0.89 1.03

Note 1: Based on the practical experience of Taiwan's environment, the 5GHz wireless rain attenuation of 5km in typhoon
days is within 2dB, and the wireless transmission rain attenuation of 30km in 88 strong typhoons is about 2dB. The
measured results only affect the signal quality of 2dBm but the transmission bandwidth of 30km does not affected.

Note 2: The fog has less influence on the wireless transmission of WiFi 5GHz than rain attenuation, and has been
wirelessly transmitted from 5 islands and South Pole around the island of Matsu since 2010 and has not been affected by
the fog of Matsu for 5 years in bandwidth and stability of wireless transmission (The same signal attenuation with the same
rain 2dBm).

Note 3: The increasingly serious smog problem in China should theoretically affect the signal attenuation of wireless
transmission. In practice, the long-term observation of the result of wireless transmission has confirmed its effect. However,
the signal value of only about 2dBm is still not observed seriously affect the phenomenon.

Note 4: The above table is a purely theoretical calculation. In practice, the value of rain attenuation rarely exceeds 2dB and
the value of wireless signal is less than 2dBm. Therefore, the calculation of the wireless transmission link is defined by
2dBm rain attenuation value.
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5. Wireless monitoring transmission system transmission signal estimation

B Wireless repeater wireless backbone transmission signal value calculation: According to the
designed multi-point hop platform, the point-to-point distance is within 1km. It is suggested that
the 5GHz 16dBi directional antenna should be set up within 2Km to obtain the wireless backbone
connection signal value, Estimated -56dBm intensity, can reach 150Mbps full-speed transmission

bandwidth.
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Ps: the connection signal value of some wireless set-up points, because the equipment is set up on the viaduct bridge high
point and the bridge under the low point of the connection height difference between the blocking problem, resulting in
wireless signals due to the interference of the Fresnel Zone, reducing the wireless connection signal strength.
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6. The number of erection equipment

Outdoor wireless transmission system equipment list

No.

Device name

Equipment model

Brief specifications

Amount

Remarks

PTP wireless
Mesh network
base station

EL-N-1 (1 Module)

1. One WiFi MIMO 2 * 2 4.9 ~ 6.1GHz wireless single-band RF module (802.11an)
2. System Operation PTP Mesh Point-to-point multipath network connection
transmission

3. Wireless output power single-frequency network card 25dBm (maximum)

4. Point-to-point back to back through the wired network connection function

5. After 10 times the relay platform, still can maintain the following response delay
of 15ms

6. Support IGMP broadcast packet protocol features

7. The largest backbone bandwidth 200Mbps (40MHz)

8. Wireless with cable cascading> = 8hops maximum bandwidth 150Mbps(40MHz)
9. Support PTP Mesh / AP Mode / STA Mode

PTP wireless
Mesh network
base station

EL-N-2 (2 Modules)

1. Two WiFi MIMO 2 * 2 4.9 ~ 6.1GHz wireless single-band RF module (802.11an)
2. System Operation PTP Mesh Point-to-point multipath network connection
transmission

3. Wireless output power single-frequency network card 25dBm (maximum)

4. Point-to-point back to back through the wired network connection function

5. After 10 times the relay platform, still can maintain the following response delay
of 15ms

6. Support IGMP broadcast packet protocol features

7. The largest backbone bandwidth 300Mbps (40MHz)

8. Wireless with cable cascading> = 8hops maximum bandwidth 150Mbps(40MHz)
9. Support PTP Mesh / AP Mode / STA Mode

Form No. : IOP-OANI-001-001 Rev. : A.l 8 Retention date : 6years



http://www.io-power.com/
http://www.io-power.com.cn/
mailto:io-power@io-power.com.tw

@ﬁ SRS HPR/\E] 10-Power Technology Co., Ltd &8 30055 ¥ L& S TES 100 57 1 £ 1F,No.100, Jinzhu Rd., North Dist., Hsinchu City 30055, Taiwan
10-Power Technology http://www.io-power.com _http://www.io-power.com.cn _e-mail: io-power@io-power.com.tw T el: 03-5429395  Fax: 03-5357297

3 | PTP wireless EL-N-3 (3 Modules) 1. Three WiFi MIMO 2 * 2 4.9 ~ 6.1GHz wireless single-band RF module 0
Mesh network o O (802.11an)
base station N E T 2. System Operation PTP Mesh Point-to-point multipath network connection

_ transmission

el "“‘?' 3. Wireless output power single-frequency network card 25dBm (maximum)

4. Point-to-point back to back through the wired network connection function

5. After 10 times the relay platform, still can maintain the following response delay
of 15ms

6. Support IGMP broadcast packet protocol features

7. The largest backbone bandwidth 300Mbps (40MHz)

8. Wireless with cable cascading> = 8hops maximum bandwidth 150Mbps(40MHz)
9. Support PTP Mesh / AP Mode / STA Mode

4 | Base station with | IOP-PANJO-5M16024 | 1. Pointing plate antenna 12
MIMO antenna 22 2.5GHz 15-16dBi Outdoor Antenna
Plane-Oriented 3. Frequency range: 5.150-5.875GHz
Medium Gain 4. Horizontal / Vertical Angle: Horizontal: 17-24° / Vertical : 17-24°
Antenna 5. Connector: RG233, 70cm & N Jack x 2

6.Weight: 0.8Kg
7. Dimensions: 210 x 210 x 73 mm

8. IPX5, resistant to wind pressure 216Km/hr

5 | Waterproof Tape | IOP-RMTOC-1738305 | Breaking force: 2Kg above 3
10B Adhesion / peel force: 2cm or less
Black, thickness: 1.7mm £ 0.5mm
Water absorption rate of 0.2% or less
Stability 130°C / 100hrs no plastic flow

Elongation of more than 1000%
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