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Given these assumptions, the analysis likely aims to evaluate the performance of a cellular network under typical deployment scenarios where interference from neighboring cells plays a significant role. The log-distance path-loss model is a common way to represent how the signal strength attenuates with distance, and the consideration of equal power transmission without power control simplifies the analysis while providing insights into the impact of interference in the network.
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Reuse Factor (N):

The reuse factor (N) determines how frequently the same frequency channels are reused across the network.
A lower reuse factor means that the same frequency channels are reused more frequently, leading to higher interference.
Therefore, a lower reuse factor results in a lower SINR due to increased inter-cell interference.

In summary, in a cellular network with equal-sized cells and equal power transmission, the SINR primarily depends on factors such as the number of interfering cells, path loss exponent, and reuse factor, rather than the size of individual cells. These factors collectively determine the interference levels and thus the SINR experienced by mobile receivers in the network.
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In summary, while higher reuse factors may lead to greater distances between co-channel cells, which can reduce interference to some degree, accurately evaluating uplink interference analytically remains challenging due to the dynamic nature of mobile locations and the complexities introduced by power control mechanisms. Practical interference management often involves a combination of techniques such as power control, interference coordination, and frequency planning to optimize network performance.



!"#$%&'&(")*"+*,)&-./!-00*,)&-.+-.-)1-*2 3!4*2 5$0()6*2
7#)(8(.-1&(")'0*4)&-))'9

! !""#$%&'()*+,'$+*-.,&/)*#0*#&/1,'$2&-*,&/,)3*,24524 +&#*6)&$/,(/+,(),6*--,*+1*7,

8*0*#*/6*,'$2&-*,(),6*--,*+1*7,9$,"$:*#,6$/)#$-7

! 8*;4&/1,)3*,0$#';-(,0$#,+$:/-&/<=,(44;'&/1,&/)*#0*#&/1,(),6*--,*+1*,(/+,#*0*#*/6*,

'$2&-*,(),6*--,*+1*

!"#$%&'($)&%&**'+&,-").*'/ 012)&3'4&,,$
!"

56%$1.'$1,&)/7&%%'$1,&)8&)&17&
9"-'6"-&)

:;

4/<

!"#!"#$% $
!

"!"#$%
$

#&'

%! &' ( #)
&'

$
*

%!
+% ( *

'

<&8&)&17&'="#$%&



!"#$%&'$((&!"#$%)$%$"*$+,&-./0($&&-./1(2#3%

! !"#$%&'()*%)+ !"#,%)*-.'/&0&%-$&/'+1'

23/.&)'4&**" 5-.'(67

! 4&$%-1'+)8&'8*)*"-38'"3')'9."/'9&-#&*.1

! :&%%'.)/",8';'<3-*'.&%&0)3*'5-.'!=;>

! ?"@&/':A)33&%'288"93#&3*',8"39')'.&,8&'

5)B*-.'!

! :-38"/&.'-3%1'+)8&'8*)*"-38'-5'*A&'5".8*'

*"&.

! ;&5&.&3B&'+)8&'8*)*"-3')*'<CDC>

! ;&5&.&3B&'#-+"%&')*'B&%%'&/9&'E"*A'

.)3/-#')39%&

!"#$%&'($)&%&**'+&,-").*'/ 012)&3'4&,,$

!"



!"#$%&'$((&!"#$%)$%$"*$+,&-.(/"0&+/12(3#/4"

! !"#$%&'(')*+,$"'*+-"./".*+,'0%1*$"'*+'

('.(+2%0'#%)*-*%+'3*-4*+'"(54'5"$$

! 6%0#7-"'89'#%3".'%/'."/"."+5"'

0%1*$"'(+2'*+-"./".*+,'0%1*$")'(-'

1()"')-(-*%+'%/'."/"."+5"'0%1*$"

!"#$%&'($)&%&**'+&,-").*'/ 012)&3'4&,,$
!"

5 6&7&)&18&'9"#$%&

: ;1,&)7&)$1<'9"#$%&



!"#$%&'$((&!"#$%)$%$"*$+,&-.(/"0&1/23(4#/5"

! !"#$"%&'#(")*'"+#!"#!"#$%&!!$#%" '()&*γ,#&-./+#

0"'#&/(1#2"34+&#

! !"#$%&'(#$)*$*+$&*$&,")#%)-.$&$!"#$%! /#,#)%#0$1+2#/$

&#'(! 2"#-$3+4)'#$)*$'+,&5#0$&5$,#''$#0.#$678$

! 9"#-$,'+*#/:$5"#$/#,#)%#0$1+2#/$)*$./#&5#/$5"&-$5")*$

5&/.#5$

! 54*1#$"%&'#(")*'"+#!"# !(!$#%" '()$*γ

! ;5< ,+-5/+''#0$5+$"&%#$5"#$5&/.#5$;/<=5 2"#-$3+4)'#$)*$

)-$&->$1+*)5)+-$6#8

! 67#$"%&'#0'"2#'&0&'&)(&#2"34+&8#!$#'(!"# )&* !γ

! 67#$"%&'#0'"2#4)*&'0&'4)9#2"34+&#:;'4<#/*#'&0&'&)(&#

=>,#!$) '(!"# )*+",-$* !γ

! !"#$%&'()*"+#,-./%0'*/&1%#$/%2,&3/+%'4%!"#$% ,-*%&' ,5/%

-'#%5/&/2,-#%#'%.'063#/%,%6'7/5%5,#"'8%9:;

!"#$%&'($)&%&**'+&,-").*'/ 012)&3'4&,,$
!"

!
"
#$
%
&

'

5 6&7&)&18&'9"#$%&

: ;1,&)7&)$1<'9"#$%&



!"#$%&'$((&!"#$%)$%$"*$+,&-.(/"0&1/23(4#/5"

! !"#!"#$% !"$%& #"Σ $%'

! $%& !"'"&("&)*+%(+%&),"-)."%+(+%+)/+"

0*-*&1)0"20+".&((+%+)*"
! !"#$$%&'()'%*+,-'()

! ,-)$,)&,#.))/'%%)&#+%-0

!"#$%&'($)&%&**'+&,-").*'/ 012)&3'4&,,$
!!

5 6&7&)&18&'9"#$%&

: ;1,&)7&)$1<'9"#$%&

!"#$%



!"#$%&'$((&!"#$%)$%$"*$+,&-./"(0"1&+023(4#0."

! !"#$%&'(")"("*+"',%-.$"'/0'+"$$'"12"3'

(/*1%,'/*2$"

! 4%,#50"'6(7 #%8"('%)'(")"("*+"'/*1'

.*0"()"(.*2'-/9"'90/0.%*9'/0'(")"("*+"'

,%-.$"

!"#$%&'($)&%&**'+&,-").*'/ 012)&3'4&,,$
!"

51,&)6&)$17'8"#$%&

9 :&6&)&1;&'8"#$%&



!"#$%&'$((&!"#$%)$%$"*$+,&-./"(0"1&&+023(4#0."

! !"#$"%&'#(")*'"+#(,-&#!"# $%!&#'" ()*γ

! ./*0#$"%&'#(")*'"+#!"# $%!&#'" (&*γ

! 12#$"%&'#3'"4#'&3&'&)(&#4"5/+&6#!"#$%!&# ('* !γ

! 12#$"%&'#3'"4#/)*&'3&'/)7#4"5/+&#89'/:#,*#

'&3&'&)(&#;<=#!"( $%!&# ()*&+,"* !γ

! !"#!"#$% !"$%& #"Σ $%'

! $%& !"'"&("&)*+%(+%&),"-)."%+(+%+)/+"

0*-*&1)0"20+".&((+%+)*"

! !"#$$%&'()'%*+,-'()

! ,-)$,)&,#.))/'%%)&#+%-0

!"#$%&'($)&%&**'+&,-").*'/ 012)&3'4&,,$
!"

51,&)6&)$17'8"#$%&

!
"
#$
%
&

'



!"#$%&'"()*+,-$%'-*

! !""#$%&'()*+,+$-./&.0,'$+*/,&1,2/$1*,)$,1&'3/()&$.1,(.+,(,/&))/*,4&),4*))*#

! !""#$%&'()*+,3"/&.0,'$+*/,)$$,'325,-$#1*6,1&'3/()&$.,#*73&#*+,$#,4*))*#,)$,31*,+$-./&.0,(""#$%&'()*+,

'$+*/,(/1$,8$#,3"/&.0

! 9$+*/,)&:5),8$#,;<=,>8$#,;?=,1&' 4*))*#@,

!"#$%&'($)&%&**'+&,-").*'/ 012)&3'4&,,$

!"



!"#$%&'"()*+&,%-.*/(0*12-03".-.

!"#$%&'($)&%&**'+&,-").*'/ 012)&3'4&,,$

!"

!"#$%&'() *+,-./01&%+%)(2'%3&45./&3/6(2'3)%&7./&3/839()/23&')35./6%1:54'%3&/:8

#$%&$'()*+,-'./0

1233 4233 5233 6233

7)88)

92: ;!2:! 424: "2!9 62":

4 ;!2:3 :246 112:" 14249

42: ;!2<3 5245 1!251 1<255

! ;!2"3 6241 152"4 93293

!2: ;:235 11293 93261 942<1

!"#$%&'()/*+,-./01&%+%)(2'%3&45./&3/6(2'3)%&7./&3/839()/23&')35./6%1:54'%3&/:8

#$%&$'()*+,-'./0

1233 4233 5233 6233

7)88)

92: ;925! 42"5 "2<4 13234

4 ;1261 <214 112"6 142:5

42: ;1244 "245 1:21: 15236

! ;32"4 132<1 1"246 932<4

!2: ;324" 192"9 912<1 9!21:



!"#$%&'"()%"*

! !"#$%&'"()%"*&+,&-.+(*/&0,$1&+(&02*+(3&)"&,.4$&25"($&$($%6/7&$)'8

! !"#$%&'"()%"*&,)%.)$6/&+-2.'),&+()$%9$%$('$7&$($%6/&'"(,0-2)+"(&.(1&,2$')%.*&

$99+'+$('/&:;5.(("(<

! =&2"#$%&'"()%"*&,)%.)$6/&-./&5.4$&1+99$%$()&">?$')+4$,7&$868

! !"#$%&'($#)#*+,$'-./)+$-)0$/)(#*1#*#)2#$3/%/(-(/&)$/'$-2"/#.#0$4"#)$#-2"$%&5/3#$2&)(*&3'$/('$(6

7&4#*$'&$-'$*#-2"/)+$("#$5-'#$'(-(/&)$-)(#))-$4/("$-$'-%#$86$7&4#*$9-)0$:;<8$(&&=>$!"/'$-3'&$

/%73/#'$("-($-),$%&5/3#$4/33$+#($-3%&'($'-%#$'7#2(*-3$#11/2/#)2,$913-($1-/*)#''=>$:(*-(#+,$'&3./)+$

)#-*?1-*$7*&53#%>

! @/+"#*$(6 7&4#*$7*&./0#'$0/11#*#)($(*-0#&11$5#(4##)$%&5/3#$'7#2(*-3$#11/2/#)2,$-)0$$#)#*+,$

2&)'A%7(/&)B/)(#*1#*#)2#

!"#$%&'($)&%&**'+&,-").*'/ 012)&3'4&,,$

!"



!"#$%&'"()*+,-$%'-

! !"#$%&'"()*+',(%-+(#'#*./0'-('.'

123'$%,+*.0*'(4'567'/8'.-',*##'*/9*

! :;*'-('"()*+',(%-+(#'123'<.#;*0'

.+*'.#=(0-'$%/*"*%/*%-'(4'->*'

=(?$#*'"(0$-$(%

!"#$%&'($)&%&**'+&,-").*'/ 012)&3'4&,,$

!"

SIR Improvement at Cell Edge:

At the cell edge, where received signal power is typically weakest, uplink power control leads to a notable increase in SIR.
By adjusting the transmit power based on the mobile device's distance from the base station, power control helps ensure that the desired signal power remains relatively higher compared to interference and noise, resulting in an improved SIR.
The 4-7 dB increase in SIR indicates a substantial enhancement in the quality of the uplink communication at the cell edge.
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