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دکتر سیدحسن سیدموسوی
متخصص مخابرات و سازگاری الکترومغناطیس

قانونی همراه اولشخص مسئول پروانه 
رانشرکت ارتباطات سیار ای-مشاور امور حقوقی و رگولاتوری 



7



8



9



10



11



12



13

انه تر سهل گیر، پرتوگیریِ موضعیخط راهنمای چگالی توان برای 
.استپرتوگیری کل بدن از خط راهنمای چگالی توان برای 
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https://buildingbiology.com/
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Coverage, Bandwidth, Latency
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Coverage, Capacity

31



OSA - Demonstration of a hybrid optical fiber–wireless 5G fronthaul coexisting 
with end-to-end 4G networks
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The power consumption of a site is proportional to the site’s RF signal radiation strength. The figure below shows 
the amount of energy saved, depending on the downlink traffic load.
❑ When downlink traffic load is at maximum, the amount of power consumption is also at its maximum, defined as, PMAX .
❑ When there are no UE-specific downlink signals transmitted, the base station stays in stand-by mode with low power utilization, 

defined as PIDLE .

❑ When the energy saving features are turned on, power consumption is in energy saving mode, defined as PES .
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Multipath components of a single time cluster.
Channel model simulator for multi-antenna terrestrial links 

Conference Paper May 2017 , IEEE International Conference on Communications Workshops (ICC Workshops)
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Shigeaki Hakusui
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https://www.researchgate.net/profile/Georgios-Papageorgiou-3
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❑ 𝛼(𝑠) : the atmospheric absorption coefficient along the path s
❑ IWV: Integrated Water Vapor, LWP: Liquid Water Path, IWP: Ice Water Path
❑ 𝜏(0, ∞) = ∫ 𝛼(𝑠)𝑑𝑠 : the total atmospheric opacity (Np: Nepper) from surface to the 

top of the atmosphere

❑ Atmospheric Transmission : 𝑇A = 𝑒-t

❑ Atmospheric Loss : LA = 𝑒t
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At left is horizontal/vertical polarization with respect to the horizon, and at right 

the depiction is polarized ±45 degrees. The electric and magnetic fields are 

shown in blue and brown.

In 5G DAS, dual polarization is particularly advantageous because it supports 

MIMO, which is a key technology for enhancing data throughput and reliability.
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The far-field radiation patterns are a very important, if not the most important, factor for an 

operator. Some critical parameters in patterns include 3 dB beamwidth, 10 dB beamwidth, beam 

squint, front-to-back (F/B) ratio, sidelobe levels, and cross-polarization discrimination (XPD).
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a) Passive Phase Array Antenna,  b) Active Phased Array Antenna
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Standardization of Propagation Models for Terrestrial Cellular Systems: A Historical Perspective

Harash Tataria, Katsuyuki Haneda, Andreas F. Molisch, Mansoor Shafi,

Springer, March 2021, International Journal of Wireless Information Networks 28(1):1-25
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پرتو قابل استفاده
(گسیلش تکی)

پرتوهای قابل استفاده
(گسیلشهای چندگانه)

آنتن کور شده توسط دست و 
توزیع دمایی ضعیف آنتن کور شده توسط دست آنتن های کور شده توسط دست
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❑ The 5G link budget is an accounting of the transmitted power, along with all the 

gains and losses. it is used to calculate the received signal level at the receiver 

handset (UE).

❑ A simple link budget equation looks like this:

❑ Received Power = Transmitted Power + Gains − Losses
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❑ In DL link budget, we are 

calculating path loss based 

on what we call sensitivity 

of receiver. So, the received 

signal level is compared to 

the receiver sensitivity to 

check if the situation of 

channel status (pass or fail).

❑ The calculation is based on 

the 3GPP 38.901 standard 

and approximately Link 

budget of 5G NR can be 

calculated using the 

formula:
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Path loss (dB) = 
+BTS transmit power (dBm) 

-10×log10 (number of sub-carriers) 

+ base station antenna gain (dBi) 

– base station feeder loss (dB) 

– penetration loss (dB) 

– vegetation loss (dB) 

– human block loss (dB) 

– interference margin (dB) 

– rain/ice margin (dB) dB) 

– Slow fading margin (dB) 

– Body loss (dB) 

+UE Antenna gain (dB) 

– Thermal noise power (dBm) 

-UE Noise coefficient (dB) 

– Demodulation threshold SINR (dB)
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❑ The link budget is the calculation of total gain and loss in the system to conclude 

the received signal level (RxSL) at the receiver (UE). The received signal level is 

then compared to the receiver sensitivity (RxS) to check if the channel status is 

pass or fail.

❑ The channel status is “Pass” if the received signal level (RxSL) is better than the 

reception sensitivity (RxS), else it is “Fail”. Below is figure shows some example 

values to illustrate the different inputs parameters used for the link budget 

calculation.

❑ The following formula is used to calculate the 5G link budget received signal level 

(RxSL) :

❑ Received Signal Level at receiver (dBm) = gNodeB transmit power (dBm) –

10*log10 (subcarrier quantity) + gNodeB antenna gain (dBi) – gNodeB cable loss 

(dB) – Path loss (dB) – penetration loss (dB) – foliage loss (dB) – body block 

loss (dB) – interference margin (dB) – rain/ice margin (dB) – slow fading margin 

(dB) – body block loss (dB) + UE antenna gain (dB) …………………(1) 

❑ In the above figure example the RxSL calculated value is 77 dBm and the 

reception sensitivity (RxS) is -93 and the link status is “Pass”. Usually the limiting 

link is the uplink and it is recommended to calculate downlink and uplink link 

budget separately and then consider the worst link. 
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Parents at a Lakeside school are fighting to get a new cell tower that just went up, taken 
down. A new AT&T cell tower was just recently installed across the street from Lakeview 
Elementary. AT&T says its currently a 4G tower, with no timeline of turning it into a 5G 
tower. But parents say they don't want any cell tower so close to their child's school, 

especially not one with 5G capabilities.
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Misinformation and mobile networks
How 5G conspiracy theories used covid-19 to go viral

Paranoid Britons are burning down mobile towers (April 8, 2020)
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Cell tower workers — the brave souls who climb hundreds of feet into the air to make 
sure your cellphone works — have a terrifying enough job, but police said an Alexander 
County woman made it even scarier by shooting at them this weekend.
Susan Moose has been charged with assault with a deadly weapon after court documents 
state she fired a .22 revolver at a cellphone tower worker. NC (WSOC) Nov 26, 2019
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Six-year-old Melissa Singlevitch plays soccer once a week in South Jersey where there is a cell 
tower in a cranberry bog a mile away. Her IQ has steadily increased to 274 and she has invented 

a new DNA sequencing technique using H+ ion fluxes in an Etch A Sketch instead of aluminum 
powder.
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Damaged cabling and telecommunications equipment is pictured following a fire at a phone mast, attached to the chimney at the 
converted Fearnleys Mill residential apartment block complex in Huddersfield, northern England, on April 17, 2020. It is not yet 
known what caused the mast, which is attached to a chimney at the Fearnleys Mill development, to go up in flames. But the fire 
comes after a number of mobile phone masts have been set on fire amid claims of a link between 5G and the novel coronavirus 

COVID-19. (AFP Photo) 
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LONDON (AP) — The CCTV footage from a Dutch business park shows a man in a black cap 
pouring the contents of a white container at the base of a cellular radio tower. Flames burst out 

as the man jogs back to his Toyota to flee into the evening, April 21, 2020 .where conspiracy 
theories linking new 5G mobile networks and the coronavirus pandemic are fueling arson attacks 

on cell towers.
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DEWEY BEACH, Del.- 5G cellphone service is 
starting to arrive on Delmarva, but not 
everybody is happy about the progress. Dewey 
Beach is known for its scenery, but large 5G 
cellular poles are getting in the way of that 
classic view. The wooden poles are taller than a 
two-story house, and have big metal boxes on 
top.
Rick Judge and his wife built their home in 
Dewey 2 years ago. One of these poles is set to 
go up just steps from his front door.
He said, "When one goes and sees them, they're 
atrocities. They are bigger than a telephone pole, 
they are higher than a telephone pole, they have 
big metal boxes exposed, open conduit, they're 
very much an eyesore."
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.گرفتخواهندقراراستفادهموردهوشمندهایگوشیدارایمشتریانبه5Gخدمتتأمینبرایهادکل❑

.نیستمردمازبسیاریخوشاینداینولی.داندمیمجازراهادکلبالابردنایالتیقوانین❑

Lynnآقایمانندهادکلاینهمسایگان❑ Juliano،هستندصدایشانشدنشنیدهخواستار:

اندازی،راهونصبمتصدیان)کمیسیونرهابهمنبنابراین،باشیم،داشتهصداییبایستیکنیممیاحساسما❑

یافتدرراپاسخاینووامنوشتهنامهشهریمدیرانبهام،نوشتهنامهشهرداربهام،نوشتهنامه(قانونگذاران

.اندکردهاجباریراامراینآنهاوهستندمسئولآنهادانید،می،FCCرگولاتوریِکهامکرده

رامشخصیوخاصهایمحلآنهالیکناست،کردهاجباریراهادکلاینرگولاتوریکهداردحقیقتاینو❑

.دهیمقرارراهادکلآنکجاکهاساساینبر،باشیمداشتهصدایکبایستیمالذااند،نکردهاجباری

.دهندانجامبارهایندرتلاشیآنهاهستند،وضعیتمواظبکمیسیونرهاکهاینککه،امیدوارممن❑

توانندبکهاستراهنماییخطوطوایالتیقوانیننوشتنمسئولشهری،نقلوحملبهمربوطDelawareاداره❑

Beach)شهراطرافراهادکلایندهدمیاجازهآنهابهکهکنندمطرحهاییادعا Town)دهندقرار.

.دبشوهاییتفاوتیکایجادباعثآنانهایمخالفتکهامیدوارندشهرادارهمسئولینوساکنینلیکن❑



:نتیجه گیری

نرسیده ایمحلقه آخر زنجیره خوشبختانه، در کشور ما هنوز به 
!کلیه تلاشهای فرهنگی مان را متمرکز کنیم تا نرسیم
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