
53 

 
2015   4 (90) 

 

 GSM  
 

  

 
   

 2015 

-

 

  
 

 

 

GSM 

 

 
 

-

 
-

-

. 

 

 



54 

-
 

GSM 

urban area

 

. 

GSM  

 

GSM 
. 

1.  
 

 
   

 
 

 
 

 
 

 ,5 3, 2 (
 

 

 
2. X3D 

 
 

2,0  



55 

 

 
 1.  

GSM-1800 (Tx1 Tx6). 

 

0,25   
1. 

Grade of Service  GoS) 
B = 0, 0,  

2. GSM-  % 
GSM

 
3. -   

P0 =  
  

4. 
 

 

. 1



56 

(GoS) B = 0, B = 0,98. 
  

1.   
GSM PD 

  
 PD = 70,9 68,  ,1 45,

 
 PD = 60,7 57,  ,3 56,

; 
 PD = 63,2 60,  ,8 53,

. 
2.  B = 0, B = 0,

 , ,
, ,  

3. 
GSM 

PD P0 = 33,1 35,  
PD P0 = 43,3 46,8 PD P0 = 40,8 43,  

4. PD P0 

DP = PD P0 

QN SB  

dBQdBQdBQ,dBSdBQdBmPdBmPdBD NBNDP 0 ,  (1) 

Q  
Pu min 

0+P  int

0 P  int: 
min min

0 int 0
; , 10lg , 10lgu u

N N N
P P

Q Q Q dB Q Q dB Q
P P P

;  (2) 

Q  -
 

(GoS) B = 0,99 

 
 

 
      

40 22,1 73,2 22,9 76,2 23,3 
43 80,8... 19,1 70,2... 19,9 73,2... 20,3 
47 76,8... 15,1 66,2... 15,9 69,2... 16,3 
50 73,8... 12,1 63,2... 12,9 66,2... 13,3 
53 70,8... 9,1 60,2... 9,9 63,2... 10,3 

(GoS) B = 0,98 

 
 

 
      

40 8 22,1 70,2 22,9 73,6 23,3 
43 19,1 67,2 19,9 70,6 20,3 
47 15,1 63,2 15,9 66,6 16,3 
50 12,1 60,2 12,9 63,6 13,3 
53 9,1 57,2 9,9 60,6 10,3 



57 

 
(GoS) B = 0,99 

 
 

 
      

40 20,8 21,5 7 22,5 
43 17,8 18,5 19,5 
47 13,8 14,5 15,5 
50 10,8 11,5 12,5 
53 7,8 8,5 9,5 

(GoS) B = 0,98 

 
 

 
      

40 20,8 21,5 22,5 
43 17,8 18,5 19,5 
47 13,8 14,5 15,5 
50 10,8 11,5 12,5 
53 7,8 8,5 9,5 

Q QCL 
 

-  

int

u
CL P

PQQ , (3) 

Pu  
P  int  Pu min , 

 
minu

int
CL

P
P

Q
, min

min
0

u

u

CL

P
QP

P
Q

. 

 

min 0 ,CL
u CL

CL

QQP P Q Q
Q Q

, (4) 

min

0 0

,u CL
N CL

CL

P QQQ Q Q
P Q Q

. (5) 

Q 
- . 2,  QN 

Q QCL  18 
. 2,  Q Q QCL

QCL 
 

. 2,  
 QCL Q   -

Q 
 

 Q << QCL Q QN ; 
 Q 

 P  int  
Q 0 

 
 - Q 

15  



58 

 -
QCL>Q 

  

  
  

. QN ( Q=QN Q ( Q QCL = 16,5 18  
,5  (QCL = 16,5  QCL = 18   

 
 GSM Q   
 GSM

QCL = 15 20 
GSM 104  

 
 

GSM-
GSM- UHF 

,5 16,

GSM-
2 

 

GSM  
1. GSM 

 1, 
15 

26 22 

 
 

2. 



59 

5 16 
12 

 

QCL

 
3. 

QCL Q : 
 

-
 

 

QCL; 
 

Q 

 

 

  
53 GSM 

-  

Q 

 
43

 

 

GSM. 
UMTS

LTE
GSM



60 

 

ESTIMATION OF ACCEPTABILITY OF REDUCTION THE RADIATED POWER 
OF CELLULAR BASE STATIONS IN URBAN AREA AT HIGH REQUIREMENTS 

TO THE INTRASYSTEM ELECTROMAGNETIC COMPATIBILITY 

V.I. MORDACHEV, A.S. SVISTUNOV 

Abstract 

Results of estimation of necessary and sufficient levels of radiation power of base stations of 
cellular communications on urban area are resulted. Analysis is made on the basis of the behavior 
simulation of the fragment of a GSM network executed with the use of multibeam radiowave 
propagation model and the topological model of a fragment of urban area of the central part of Minsk. 
The results indicate that a high communication quality can be achieved at levels of base stations 
equivalent isotropic radiated power which are essentially less than the corresponding levels actually 
used by GSM/UMTS operators in considered territory. 
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