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Abstract We estimated a service areafor amicro cell added on amacro cell operated by dual 5GHz band mode of awireless
LAN access point(AP) Cisco AP3802I in an indoor office. The proposed estimation method is based on a relationship between



number of wireless LAN client terminals associated with the micro cell and number of seats prepared in the cell in a non-
Territorial Office.The proposed method can estimate a value of radius of the service areafor the micro cell. It is easy to use the
estimation method because of only needing data on an up link in the micro cell that we can easily measure via both a wireless

LAN controller and APs.

Keyword Micro cell, Macro cell, Service area, Non-territorial office, Dual 5GHz operations, Wireless LAN, High density

1.
LAN
1 LAN
AP 1
LAN
LAN
(
) LAN
LAN Virtual
Desktop Infrastructure VDI [1]
LAN
1 AP 1
5GHz
20 [2]
[3]
VDI
LAN
PC
LAN [4]

(Bring Your Own Device)

IEEE802.11ac

1 AP 1
5GHz
1.5 30
LAN
AP
LAN
2019 IEEE802.11ax
[5].[6].[7]
1 AP 5GHz

Dual5GHz on
AP
[8] LAN
Dual5GHz on AP
Dual5GHz on
AP AP
1 AP 2 5GHz
LAN [9]
Dual5GHz on 1
6dBi
90 AP
( )
5GHz LAN
2
5dBi 164
(9]
AP
5GHz
1
2
Dual5GHz
on AP
AP
Dual5GHz on
LAN 2 AP
1
2
2 Dual5GHz
on AP
LAN
1



1 Dual5GHz on
AP
2
3
LAN Dual5GHz
AP
2
2.
2.1.
AP
5GHz
100MHz
LAN
Resource M anagement
[11]

on

AP
RRM (Radio

)[10],
AP

6dBi

AP
LAN
AP

AP( )
LAN

LAN

2.2.

AP
(line-of-sight:LOS)

AP

AP

Dual5GHz
AP

LAN

OO0 oo.fA0 O

90

>
o

i

. O O

LAN

on



1
2
31
1
2 rl
2 r2
Rmx Rm N Nmax (1)
Rm:
N:
Nmax:
2
Rm
N
Nmax Rm
(Stepl) AP
LAN
AP

AP( )

(Step2) (Stepl)

(Step3)
Rm

(Step4)

N
(Step5) (Step2)

Nmax

(Step6)
(Step7)

(Step6)
(Step8) (Step7)

(Step9) (Step3)
Step8)

(Step10) (Step8)
1

Nmax 1x N

(Step2)

AP(

2 VDI

Rm

Rm

AP

(Step4)

Nmax

Rm

Rm

Rm

AP

LAN
VDI

Nmax

(Step3)

(Step4)

(Step5)

(Step4)

(Step3)

Rm

(2)

Rm

LAN



VDI

LAN

SSID

5GHz

10%

AP
AP LAN

LAN

Rm

PC
LAN
1
PC
LAN
PC
SSID
PC
LAN
Rm
LAN

VDI

Rm

Rm

Rm

3.
3.1.
LAN
Dual5GHz on
AP 2
3.2.
LAN
Dual5GHz on
AP
3
Yo T rErER 16.9m 16.9m % 0 v
- %ﬁ.! gagf
1’;_5 ﬁﬁﬂ!% F
i o 8 B 1% "
ﬁ * L] % 'lrri
1
i = 5 ﬁ z
e Y= Y= B

g £}

g I i*];” #
e = i) = -
B o i
Al Y
o] I
-~ iE A
T lie - & #
2
T

f ofi
e #
B 21— EE
fte £

Y
i53 o
L]
v t 53 (i4 B e " 4 L
- e ——— e [
57.m T hEE B =

3

A Dual5GHz on

AP
° 2.4GHz 5GHz

LAN

AP

Tiad VELEE



3
LAN
22 AP (
) 22 AP
3 A 9 Dual5GHz on
AP
3
° 13 2.4GHz 5GHz
LAN
AP
4
AP
AP AP
1
2
2
Low-E
Titm 4 PN
,\#1'-; m;u: 20.15m ﬁt
i SN
' 48
i g N
2.95m N
I g SN\
| i N
S " gﬁtg
no N\ BT lgaee|i B
4 I Exep | 111m ft;\i
0.71m Foh ; N\
Eiii | v . i
4
3.3.
3 22 AP(
AP38021) AP
LAN CT5508
1
5GHz AP

Q= AT L

SHBIANT 7 ERARA - b
(AP)

AP3R02] (¥ A2 A7 b AL
IEEE802.11ac &2 HAHIR)

ERIAN2 Y Fa—F

CT5508 (R 3 A7 A XHAL
Ver.8.2.141.0 (ZBRATE2-AH)
Ver.8.3.121.0 (B 340 F ™)

QAPD /N DEREE (SGHZE)

FoFERIE)
TrT#

SHIEE A (CTS5081243 11 % show
advanced 802.11a summary = = >~

2dBm

QAP BN DEEE (SGHZE)

77K

4 (BKHERY A~V FRE)

Q@APD v DR [ 34558 (SGHZS)

7 7RI

6dBi

TrTrEEENEERE

907

T o7 HkFEAS R

FEHEEE

EA(I20MHz, 7235, 40MHz% B
BROFREEL D

19{ (20MHzIE{m3E) 76 EENER

1
AP3802I ,3.2.
9
on
1
A 9
LAN
2
AP( )
GUI
3
4 3
)
5 3

(Step10)

3 A
Dual5GHz
11 14 3
AP
LAN GUI
2
1
1
LAN
8dB
1 2
Nmax
AP(
2.2, (Stepl)




AP( )

3.4. x 3.3 (2 2
3.3. 8dB
2 Np 104
Rm Nmax Nmax
N
(&)
Nmax 5 7 3 35 . :
Nmax 5 175 : : i : ' i
P i i i i i )
Nmax 5 154 a2 § | | : ' i
= = il e S e ettt Elscall PR
?‘? % %Rm—s AmD I E ’
5 Rm:2-24m N %jﬁ% 20 '__"'_!_""_""'_"E'___"':'_"""""_'I' """"
N g 15 o booeeocbeoooncbooo Nmax = 0.44 X N
maXx i 1 1 1 |
= K : : i o} )
9 M 10 IR - S SO S-S -
9 © 9 < | o i i o :
ol i 4 e n -
= i 2 - i :
3.0 o S N N
6 Rm=5.4m N Nmax 0 5 10 15 20 25 30 35(&)
° ° Bl CREOERm) ST 3
0.4 TU—7 FL AEREE (BESER) N
7 Rm=3.4m N Nmax
o 5 6 Rm=5.4m
1.0
8 9 N
Nmax Nmax
(&)
14 !
Nmax—303><N & l
W12 gt R - |
™ % o ! | D § . ;
= = 10 ot fle b i g% : : ;
= : i i | | |
j‘-—iﬁ S (. L L + L gﬁ : : :
- < Y A A A & ¥ A U V5
B, o e 1 Sl I N N L
u e 6 ........................................... i @ : :
= K i N a0 R
MIE 4 eddepade ot !flils : F F S AR, SRS T Y e
< o = —L\ e : : R —34 0) =
-2 IV ® _f?ff{_?_fi@??% _________ W& | * *% _______
Nmm 104><N. |
0 \ i | ) ' 0 3 H
0 2 4 6 8§ 10 12 14(F&) 0 2 4 6 8 10 12 14(®)
&/l (BEDERm) IZFET S ZhEl (FEOERm) IFET S
71 =7 KL REEY GEREER N 70 =7 F L AEREH GERERE) N
5 RmM=2.24m 7 Rm=3.4m
N N
Nmax Nmax



100 . . : . . : .
S s e S
o e e e S
Rl I e S - e
o A s B B s
i T
g SRR IS R B
9% HNERANN
i 30 fprm=es e S T e S e
L
L e e S T
O ! ! : !
0 | | | | | | |
-85 -80 -75 -70 -65 -60 -55 -50 -4
AP (hEal) T (EVERTD)
= {8'E&71(dBm)
89
Nmax
AP( )
3.5.
2.2. Rm
3.4,
Rm
5
Rm=2.24m
N
Nmax
1 3.0
Rm=2.24m
6
Rm=5.4m
N
Nmax
1 0.4
RmM=5.4m
7

RmM=3.4m

1.0

Rm=3.4m
N
Nmax
Rm=3.4m
3 4
Rm=3.4m
o 1.0
2.2.
7
1.0 3
Nmax 3
Rm=3.4m
3
Rm=3.4m
7 Rm=3.4m
Ne
Ne Nmax N (3)
7 3
Nmax=8 12 1 Nmax=11
k Nmax
N Ne k Ne
2
2 Ne Netotal
22 3.4. 8
Np 104 Netotal=22
= 21% = 21%
= 21% 8
" . Ne 2 Ne L3 B RIEET]
AmEX | Y| (=Nmax —N) T—Z# (=Ne *Xk)
8 3 5 1 5
0l 5 6 2 12
12 i3 5 1 5
Netotal ( =Ne =k DEET) 22

2 Nmax N Ne k

Ne



= 21%

Rm=3.4m

-71dBm

5GHz

-92dBm

SN 21dB

4.
Dual5GHz
AP

AP(

-71dBm

LAN

LAN

1)

(2

LAN

-71dBm

AP( )
20MHz
PC
on
3.4m
)
AP
AP LAN
LAN

-71dBm

(12]

LAN

(1]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

1 LAN VDI

http://www.netone.co.jp/report/column/column1/201
50521 _3.html 2015 5 21 ,
November28, 2017.

2 LAN VDI

http://www.netone.co.jp’/report/column/column1/201
50525_3.html 2015 5 25 November28,
2017.

http://www.netone.co.jp/workstyle/want-to-do/2-
3.html, November28, 2017.

http://www.netone.co.jp/workstyle-old/facility.html,
November28, 2017.

LAN
https://www.jstage.jst.go.jp/article/bplus/10/2/10_74
/_pdf, B-plus 2016

No0.38 http://www.ieice.org/~cs-
edit/magazine/archive_2016.html
November28, 2017.

LAN
LAN ",
http://www.ntt.co.jp/journal/1701/files/jn20170118.p
df, NTT , 2017 Vol.29 No.l1
http://www.ntt.co.jp/journal/1701/index.html  ,N
TT, November28, 2017.

S1oT &
802.11ax
54

LAN

) , 2017
10 5

"Cisco IEEE802.11ac wave2
Flexible Radio Assignment

http://wv’vw.netone.co.jp/report/column/column1/201
60805-2.html 2016 8 5
November28, 2017.

Cisco systems, "Cisco Aironet 3800 Series Access
Points Data Sheet",
http://www.cisco.com/c/en/us/products/collateral /wir
el ess/aironet-3800-series-access-points/datasheet-
c78-736498.html, Oct.17, 2017, November28,
2017.

[10] Cisco systems, "Radio Resource Management under

[11]

Unified Wireless Networks", Cisco systems,
http://www.cisco.com/en/US/tech/tk722/tk809/techn
ologies_tech_note09186a008072c759.shtml, May 17,
2010, November28, 2017.

1 LAN

http://www.netone.co.jp/report/column/column1/201
50525.html 2015 5 25
November28.


http://www.netone.co.jp/report/column/column1/201
http://www.netone.co.jp/report/column/column1/201
http://www.netone.co.jp/workstyle/want-to-do/2-
http://www.netone.co.jp/workstyle-old/facility.html,
https://www.jstage.jst.go.jp/article/bplus/10/2/10_74
http://www.ieice.org/
http://www.ntt.co.jp/journal/1701/files/jn20170118.p
http://www.ntt.co.jp/journal/1701/index.html
http://www.netone.co.jp/report/column/column1/201
http://www.cisco.com/c/en/us/products/collateral/wir
http://www.cisco.com/en/US/tech/tk722/tk809/techn
http://www.netone.co.jp/report/column/column1/201

[12] "4 LAN

dB
LAN
4 ",
http://www.netone.co.jp/report/column/column1/201
60107.html 2016 1 7 November28,
2017

10


http://www.netone.co.jp/report/column/column1/201

