






International Telecommunication Union(ITU): 

− Radio Regulation (RR) 
− Regulation of Procedure (RoP) 
− ITU-R Recommendation and Report 
− CPM Report to WRC 
− Master International Frequency Register(MIFR) 

 
 
 



Purpose for frequency coordination: 

⁻ Limited resources:  reasonable、efficient、fair 
⁻ Insure interference-free operation of radio stations 
⁻ Control interference, Coexist 
⁻ International cooperation, mutual benefit 
⁻ International recognition and protection 

 



Radio Regulation:  
• Allocation 

⁻ 0~3000GHz 
⁻Article 5: frequency allocation 
⁻ Primary , Secondary service 

• Two method of share frequency 
⁻ Coordination: efficient, first come first use 
⁻ Plan: fair, considering future use, demand of 
countries 









B i l a te ra l  a g r e e m e nt   exa m p l e s  
 

• SM.1049 
•   HCM-Agreement 

 

R R  &  Ro P  
• Volume 1: Articles 

₋ Article 1: Terms and definitions 
₋ Article 4: General rules for assignment and use of frequency 
₋ Article 5: Table of frequency allocations and footnotes 
₋ Article 9: Procedure for coordination 
₋ Article 11: Notification  and recording of assignments 
₋ Article 21: Sharing between terrestrial and space services above 1 GHz 

• Volume 2:  Appendices 
₋  APP1: Classification of emissions and necessary bandwidths 
₋  APP4: Characteristics to be notified 
₋  APP5: Identification of affected administration for coordination 
₋  App7: Determination of coordination area 

• Other provisions:  

Art.24 (FS), Art. 43(AMS), Art.51,52(MMS), AP25(MMS),AP26(AM(OR)S), 
AP27(AM(R)S) 

O t h e r  r e fe r e n c e   
 

• Handbook 
• Recommendation and Report from ITU and 

other organizations  





For a New Station or a New Frequency Assignment:  
 
• Comply with international frequency allocation and plan 
• Sign and carry out bilateral agreement 
• Coordination according to RR or bilateral agreement 
• Reply coordination requirement in time 
• Notify to BR to be Recognized: right and obligation 
• Interference complain 
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• Services： 
− Fixed 
−  Mobile  
− Broadcasting 
− Radionavigation  
− Radiolocation 
− Space, etc. 

• Time limit for coordination: 
−  Fix and Mobile：bilateral agreement 
−  Earth station ：1 month acknowledgement, 4 months reply 
−  Broadcasting:  Reginal plan, bilateral agreement 
−  Plan for the services:  Appendix 25, 26 27, 30, 30A 
 



Classification of coordination  
•  Mandatory coordination  
      Assignments to be coordinated prior to bringing into use, Coordination with the 
assistance of BR, Appendix 5 to identify affected administration for coordination, Appendix 4 
charateristics of stations 

− Terrestrial services shared with space services above 100 MHz : Appendix 
7(determination of coordination area of terrestrial service), 9.16, 9.18, 9.19 

− Obtaining agreement required in footnote of Article 5:  9.11A，9.21 
−  Limit or coordination requirement : pfd, WRC Resolution  
− Coordination of stations of non-planned terrestrial services operating in the bands and 

geographical areas covered by different Regional Agreements 
• Voluntary coordination 
     Direct coordination between  administrations concerned ,BR has no obligation to check if 

the coordination is finished. 
− Bilateral agreement: Article 6 (special agreement) 
− Without assistance of BR 

 



Coordination of terrestrial stations vis-à-vis receiving earth stations in the bands above 100 MHz shared with equal rights 
between terrestrial and space service and allocated to space services in space to Earth direction of transmission if the 
terrestrial station is located in the coordination area of an earth station (RR9.16 or RR9.18) 



Coordination of transmitting terrestrial station vis-à-vis typical earth station included in the service area of a space station 
in the broadcasting-satellite service in the bands shared with equal rights between terrestrial and broadcasting-satellite 
service (RR9.19) 



Obtaining agreement for a terrestrial station operating in the bands mentioned in a footnote to the Table of Frequency 
Allocations of RR Article 5, making reference to the provision of RR9.21 





• Interference calculation:  
      Assignments to be coordinated prior to bringing into use, Coordination with the 
assistance of BR, Appendix 5 to identify affected administration for coordination, 
Appendix 4 data 

− Transmitting parameters ： Coordinates, frequency, bandwidth, elevation, 
orientation and height of antenna 

− Antenna Gain: figure, main lobe,  side lobe 
−  Propagation:  loss 
− Coordination trigger: pfd, field strenth, coordination contour 
− Criteria: E, protection ratio, Maximum permissible interference, C/I, I/N ,C/N, pfd,  
− Interference calculation： 
− Compare to criteria: 
 

 

 



      Wanted signal： 
𝑃𝐶 = 𝑃𝑇 + 𝐺𝑇 − 𝐿𝑇 − 𝐿 + 𝐺𝑅 − 𝐿𝑅  

 

Unwanted signal(Interference)： 
𝑃𝐼 = 𝑃𝑇′ + 𝐺𝑇′ − 𝐿𝑇′ − 𝐿′ + 𝐺𝑅 − 𝐿𝑅 
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   Noise:   

   N = 10log₁₀T −228.6 + 10log ₁₀ B                                                                                                                            



 
Conversion Formula 
     Field strength for a given isotropically transmitted power: 
  E  =  Pt  –  20 log d  +  74.8 

      Isotropically received power for a given field strength: 

  Pr  =  E  –  20 log f  –  167.2 

     Free-space basic transmission loss for a given isotropically transmitted power and field strength:   

                      L  =  Pt  –  E  +  20 log f  +  167.2  

    Power flux-density for a given field strength: 
  S =  E  –  145.8  

Where: 
                          Pt :   isotropically transmitted power (dB(W)) 
   Pr :   isotropically received power (dB(W)) 
   E :    electric field strength (dB(mV/m)) 
   f :     frequency (GHz) 
   d :    radio path length (km) 
   L :  free-space basic transmission loss (dB) 
   S :    power flux-density (dB(W/m²)). 



EMC 
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Link calculation and interference margin 





Propagation model 
 

−  Satellite-satellite/space to earth: free space ITU-R Rec. P.525  

−  Diffraction：ITU-R Rec. P.526  

−  Fix/ES: ITU-R Rec. P.452(>0.1GHz, profile), P-P 

−  Mobile\Broadcasting：ITU-R Rec. P.1546 (30-3GHz, P-MP)， 

−  Hata/COST231 

− Appendix 7 

 



Free space attenuation: ITU Rec. P.525 
    ideal medium, no reflection, refraction, absorption, scattering, heat loss. 

     1. Point to area link: 
                                                                                                                 

 

                                                                                                                                                                                                                 (mV/m) 

 

     2. Point to point link: 

              Lbf =   20 log (4d / )                                                     (dB)  

              Lbf  =  32.4  +  20 logf(MHz)  +  20 log d(km)  
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ITU Rec.P.526 : Multi-edged  diffraction 

Obstruction within the path’s Fresnel zone, combined with another model 
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ITU Rec. P.452 Propagation Model 
       f> 0.1 GHz, station on the surface,  0.001  p  50% 

The procedure uses the propagation models listed below: 

− line-of-sight (including signal enhancements due to multipath and focusing effects) 

Lbfsg  = 92.5 + 20 log f  + 20 log d  + Ag                dB 

Ag:  Atmospheric absorption 

Total loss: blending mechanism, with a terrain database, path profile 
− Multipath 
− Diffraction (embracing smooth-Earth, irregular terrain and sub-path cases) 
− Tropospheric scatter 
− Surface ducting 
− Layer reflection and refraction 
− Hydrometeor scatter 
− Ducting 

     Depending on the type of path, as determined by a path profile analysis, one or more of these models are exercised in order to 
provide the required prediction of basic transmission loss. 
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diffraction 
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Line of sight+multipath  

Long term 

 Short term 



ITU Rec. P.1546 : coverage prediction 
• Curves represent field strength exceeded at 

50% of locations for 1kW ERP transmission as 
function of: 

− Frequency:1-3G, 100, 600, 2000 MHz 

− Time: 50%, 10%, 1%  

− Tx antenna height: 10 to 1200 m; Rx antenna 
height: local clutter height (minimum 10 m) 

− Path type: land, warm sea, cold sea 

− Distance: 1 to 1000 km 

− Interpolation method for all of above 

• Curves are based on extensive measurement 
campaigns in Europe, North America, the 
North Sea and Mediterranean.  



Hata/COST 231: CEPT ERC Rep. 68, average  path loss  

• The scope of application  

      d: 1-100km 

F:  100-3000MHz 

T:   50% 

Height of antenna: 20～200m 

Height of mobile: 1～10m 

Condition: Urban, suburban, rural  

 
 

 

 

 

 



Appendix 7:   

• Coordination contour around a satellite earth station 

• ITU-R SM.1448 

• 100MHz-105GHz 

• Mode 1: great circle smooth earth propagation, 

                     similar to P.452 

• Mode 2: hydrometeor scatter 

 
 

 

 

 

 





Land Mobile Service 
• In the case of the Land Mobile Service the effective radiated power and the effective 

antenna height of stations shall be chosen so that their range is confined to the area 
to be covered. 

• Excessive antenna heights and transmitter outputs shall be avoided by using several 
locations and low effective antenna heights. 

• Directional antennas shall be used in order to minimise the potential of interference 
to the neighbouring country. 

Fixed Service 
• The effective radiated power and the antenna height of stations in the Fixed Service 

shall be chosen according to the radio links lengths and the required quality of service.  
• Excessive antenna heights, excessive transmitter outputs and too low antenna 

directivities shall be avoided in order to minimise the potential of interference to the 
country affected. 

Control of the coverage 



Mobile Service Coordination 
• Station by station coordination 
• Agreement: 

− Preferential frequency: 
Frequencies which the Administrations concerned may assign, without prior co-ordination, 
on the basis of bi- or multilateral agreements,  greater flexibility and can operate at higher 
powers 
−Non-preferential frequency: 
The frequency which was used by the other Administrations as preferential frequency 
−Share frequency: 
Frequencies which may be shared without prior co-ordination, on the basis of bi- or 
multilateral agreements 
−Frequencies using preferential codes: 
Frequencies which the Administrations concerned may assign, without prior co-ordination, 
on the basis of bi- or multilateral agreements 
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Example of Preferential Frequency 
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Preferential :  

        L1=d1 km,        E1≤ 

non-preferential:           

       L2=d2 km,        E2≤ 

shared channels:  

        L3=d3 km,        E3≤ 
 
 
L=cross-border distance 



Rec. SM.1049  

Table 

Frequency Bands 

 

(MHz) 

Max. Field Strength of 

Interference Allowed 

dB(V/m) 

Max. Range of Interference 

on the Border 

km 

29.7-47.0 0 100 

47.0-108.0 6 100 

108.0-380.0 12 80 

380.0-400.0 18 60 

400.0-606.0 20 50 

606.0-960.0 26 30 

 
− produces an interference field strength exceeding the maximum permissible value as 

given the form at a station entered in the Frequency Register or completing 
coordination 

− does not meet the conditions governing the maximum cross-border ranges of harmful 
interference as given in the form. 
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Fixed Service Coordination 

Note: All stations which may cause harmful interference to stations in other countries or need 
protection shall be coordinated regardless of the distance. 
*Guidance for bilateral-multilateral discussions on the use of frequency range 1 350 MHz - 43.5 
GHz by fixed service systems 
*ITU-R Rec.F.1095: Coordination distance between stations of fixed service 
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Sharing between terrestrial and space service 
• Share band:  
− allocation to both of the service with equal rights 
− >100MHz, more than 60 bands are shared bands 

• Protection of space service from terrestrial service: 
− Protection of receiving space station(uplink):  Article 21 
     Power limit :21.5, 
     Max. e.i.r.p: 21.3 
     e.i.r.p to GSO: 21.4 

− Protection of receiving earth station(downlink):  
     Appendix 7, coordination required when  a terrestrial transmitting station is located 
within coordination area 
 
 



Max. e.i.r.p for Transmitting Station in Fixed and Mobile Service to Protect satellite: 
RR 21.2, 21.3 etc. 



Protection of terrestrial service from space service : 

− Protection of receiving terrestrial service from space station(downlink) : 
pfd in 21.4 

− Protection of receiving terrestrial service from transmitting earth 
station (uplink):  

     Appendix 7, coordination is required when  a receiving terrestrial 
station is located within coordination area of transmitting ES 

     RR 21.14,21.15: Minimum angle of elevation for ES 

     RR 21.8,21.10: Power limits for ES  

 

 

 



Power Flux-Density(pfd) to Protect Terrestrial Service From Space Stations 

Receiving Terrestrial station 



Example of EMC Software 







Monitoring 

Spectrum-4.2-04
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Frequency measurement result of the FFT-based monitoring system using Hanning weighting (400 lines FFT)



Harmful Interference : Appendix 10 



International Coordination Is: 

• Based on Regulation and Bilateral Agreement 
• Right and obligation 
• Share frequency bands on equal basis 
• A kind of technical measures to safeguard the  

interests  for both countries 
 
 




