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SUMMARY

This paper represents the features of wireless communication in order to adopt to the 
atomic energy power plant system. The power plant environment is harsh for the robust and 
reliable wireless data transfer. Before practical installation and usage, it is necessary to 
evaluate the performance of wireless communication at such a harsh wireless communication 
environment.

In the previous systems, high reliable wired data communication system has been used in 
common. We have checked the requirements which meet the reliability for that environment 
and analyzed the basic features of wireless communication. After that, we have a more 
detail analysis of wireless communication specification, such as IEEE 802 series, IMT 2000, 
Wibro, so on. Based on the result from analysis, the rules for the reliable system are 
defined.

In the near future, low-power low-cost WSN(Wireless Sensor Network) would be 
dominant all over the industry. In this paper, the performance and considerations for the 
power plant is described when adopting to the atomic energy power system . The RE circuit 
design guide lines are defined, the reliability of the network protocol is defined and 
evaluated.
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Keying) 4 51 44.

FSK

#:&7} ON# 4# ## ###, OFF# 4414 ## #4-## 4-0-4# #-444M
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1.1 7(2)]. °] 4# FSK(Frequency Shift Keying) 4 3 #4.

PSK
4 3 7} ON# OFF# 4 4 #4## #4# PSK(Phase Shift Keying)#^

4 1.1 7(3)]. 4# #4, BPSK# 4## Jt(180°)3 4#444 04 %3 43# ON# OFF# 

###3 $14.(4 4#4 Binary(44)# 44) ##4 444 # # ##4
QPSK(Quadrature PSK, 44 PSK)# 14# 444 4#3 243(00,01,10,11# 47l#^(24)#

*4# Ol 1=. J~>A i- O ^ 43# 3# 4 ### #44 44. % PSK# FSK4 44 444 447!
4# -r 4# 44 4444. 4 44 444 # 4 444 4444 3#. 4# #4, SPSK
# 43# #4#3 4# 444# 444 #4## 34#4 44. #'1'4 4# 43# '0'4 
4# 43# 3## #44# 444 0 3# m3 3444 44. zt44 BPSK4# 44 43
# 34# #$M] ### 44 4444# #43 44. 4# #4. 044 %3 ### 3.44 

4# 4 4 443, 044 %/2#4 4444# 444. 3 4 4444# #4 44, #### 

4444# 4# #444 44.

MSK
44 4# 4344 4 43 MSKOYlinimum Shift Keying)# ir 4 $14[3 4 1.1-8]. MSK

# CPFSK(Continuous Phase Frequency Shift Keying)4]4 4344(44# # 4 # 4# 4
# u])/]- 0^01 4^4#. MSK 4444# 143# 43(1 3# 0)# 3##
#44 044 %/23 3# K/244 033 4## 44444[3^ 1.1-8(1)]. 44# #### 
4##1: 71444 #4, 1434 43# 34# #44 2### #4# #43 44#4 3 
44 4#4 FSK4- #444 ##[zz.4 i.l-8(2)]. 4 [34 l.l-7(3)]4 444 PSK## 44, 
4# 43# 4#4# #4 ##4 #4#433 344# 4# 444. #, 4## 4443 
3 4444# 4# MSK4#. 3 :%44 44# 444 44 444, 43 44 ##3 #E]
# #444# 444 GMSK(Gaussian Filtered MSK)44, 43 ^ 3#34# ## ##4

33 #4# 44 4 #4 4.
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(l)MSK {I2& 44- (2)MSK {12 4,

[si^] 1.1-8] MSK5-1 iM
* MSK71 4/M 4# 47)4^ ^-E]]# 4" 514^ ^-7]# 7MA^ ^jAj

4 T 517] ttflS-o^] ^71^47} 7}^8}c]-.

^2|.^(27M MSK 4 444 4^21 4# 4#, 4^^#4 44 Tg^.# 4
M ^4#7} ## ^4 #444. 4^# 4^-4 4# 27M 4# ^444, ^1
4 ^44 4444 34-444 #47} 44(3444# ^44 4#7} 444-7} 44 ^3# 
4# 444 4# 4^.7} 44). o] 3.4# 444^ 4# '4#'4 7^ 44-0] 44444# 

4^^ ^ "43g" #3A

(2) n/4 Shift QPSK# #4## # 444 42:44 
4&4 PDC4 PHC4 43444 44 Shift QPSK# @W44. 44 Shift QPSK# QPSK# 

4### 43. 44 nD^-oi], QPSK# 44M.

otIS S5, QPSK ofli=. 47}7| #1=11(47)1°]

0°H #3tlAj,I\Q'.,
•oil SsH-M.r,Qw

(2) it/4 shift QPSK,’

[Sie] 1.1-9] 44 7>x) 45:4s] til] 4
* HSK ^4# 5)4 9]442& 4#44, ^^4 f4f°H 4^44# #4.
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QPSK
QPSK# [214 1.1 9(1)]4) 4444#4 444 444 47M] #^07^ 4#4, ZM^ 44# 

zij i#444 #4##,

a. 701#?1 j[/4

b. 42#i4 3it/4
c. 4 3# 4 @t/4

d. . 4 4# 4 7V4

# tt/2(90°)4 444^ $14.
4^44 4444 M. 47M A)_E)j^ 44 (l,l),(-l,l),(-l,-l),(l.-l)g. 4444. 4##4 

(l,l)& 7)40.^ 44 4# 33## 4##7)j 4#4 7}#44. 4^3 (1,1)44 4^3 
( 1,-D# 4#47] 444# 44## it(i801 3# 44 ##4. 4 4?M 4&3# 44 4 4 
44#4 4444, (0,0),(0,l),(1,0),(1,1)44# 24^(2W?i-4) 4## #44 4 44/f4^ 
4 44 #4" ##). 3#4 444# 44 1444, #4# 444# ##4
# 44444. 44# 44# #44# 3## 4 4444 444 4#44 4444 4# 4 
44.

%/4 Shift QPSK

QPSK44# 4#3(l,l)44 4&3(-l,-D# #44 44 43 0(0,0)# #4444 44. 
2144 (0,0)# #444# 4# 4444 #44 04 44# 4# 4444. 4444 #44 
04 44, 7044 4 #44(Envelope, ?044 4#4 4 4# 444 4)4 #70 4#44 4# 
4 44 44##7)(4z)7j- 4#44C44'# #444 '4#4 3#44 4444.'4# 4
4). 4 4#, 4#4 #44 #4 ##4 4#4 44(#444 4#)7j- 444 4#(3#)°0 
44# 4 4 44) #34 4#4 444 #34 4)44 ##7)- 3I#3# #71)7). 4444.(4 
444 _&#4 44)

21 3) 4 (0,0)# #444 4# 4#4## #4 4 Ol/A 44# 444 44 n/4
Shift QPSK44[2%3 1-9(2)]. %/4 Shift QPSK# QPSK# 3434 #(##344 4#4## 

#4#7] #4| ##o] #44^} 4#)# ±3n/4(l35°)4 4444ji #4. 4^4 [214

l.l 9(2)]#4 044#, ###44 o##4 44# 4#44 sj-4, (0,0)# #444 SM 4 

#4 #444 04 4# 44# 44# # 44. 4 4# 2704 QPSK4 #444Jt /gz]-# ^ 

44. 21 3#, i#4 4344# 34 4444 QPSK4 444 44 #4
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44 44.

16QAM4 3^ (Trade OFF)
4 5] 415. 3.%# [34 l.l-9(3)]4 16QAM06 Quadrature Amplitude

Modulation)# 44 44 4 #3 4^44 434 4# £## #4# 4433. 4# #4 4 
-T-S- 4##4t444 MCA(Multichannel Access System)]4 4-§-44.4. 444 #4 4 
#5. 44444 43## #4442 44. QAM 3 444 ADSL(Asymmertic Digital 
Subscriber Line)4 414# 3^4 #3444 4|#44, 7M4* 3A}$14 444 A}$la} ^ 

# ^#44 #344.(444 4444 4] 3 #4#) 16 QAM# 4£4# #7}44334 4 
343 #7M1444, 4£44 #44 4# 444 4## #4 #7](##4 4#37} 4-3) 

4#4, 44433 ##4 44 #44 4# 44 #444 44. 444 16 QAM4# 43 
4 ##4 35]] 4 3 ^ o]ni n/4 Shift QPSK4# 3444 444 4
3444 4-4 #44# 443 47]-# 4#4|4: #4.

(3) 4 44 42:444 4h

#4 44-431 4# 44# 4##44 #3# 4344# [zt^ 1.1-10M 444%4. #5] 
4444# CDMA 44]##4& ##43. $134, 4344# DCS # PCS44
BPSK/QPSK# 7D#4J1 $14. 4#4 PDC4 PHS# #34444 34, #4# %/4 shift 
QPSK# 7H^4J1 $14. 43^ #34444. #4, #444 4444 44444 3#
43 $1# GSMCGlobal System for Mobile Communication) 4 44# 335]# 44444 

DECT (Digital Enhanced Cordless Telecommunication)# GMSK( Gaussian filtered MSK)4# 

#344# 7D#43 $14. 44# 4## 44444, PDC 4 PHS4 43444.
4## 414#^3 43# 343 ## #4#3 ##(#3)43, 44## #44 #34 

4#4 #44 &# 4# 444. #43 44##, #4#44 ### 3## 44 ^3# 4 
414 44## 4# # 44. 444, 44 344 #44 4#, 44444 #4rf7/^^ 5 
"#3 444 44^" #3).
444 QPSK# 44 #4# 44 44 44#4# £#4 433, #4# £#4 ## #4 

4 #4. #4, GMSK# 3444 44435. <@3# 344 4 444 4##3 437} 4#
44 ^3, 4#£#4 ## #44 44.[I(#4 4#)4 Q(43 4#)3 ### 43##44 
34, 4#4 4444 4### 4 44# 44^ 35]%]3#, 3 4# 444 447] 4#4 
43 £.#4 4444]

44443 #4# £## 44 £#4 3443 337} 3444. 4#4 QPSK #4# # 
4# £## #7]] 43 $1# #4#, 44 £## 43443 44#3 $14(4 4#4 n/4
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Shift QPSIW GSMK ^44" &&& 4^44 €44
/M4I e|-2t €4. 5E GSM^ 4^7} ^7j iqj^-oi], €44^=(Multipath. €44 €44 44

44" 4^7} JE#44 €4)4 44 4A4 4444 44# 4" 4^3. a4. ^
4^.& 4"4444 4#7j(Equalizer)# 4-§-4^ 4)& €4^ #2. €4.

PDC- : 1S-13B.
(dR)*1

GSM-

(##*
PHS* DECT,' DCS,.

(feNeD*
PCS,-

4^14

Op
eoaMHzOL
1.5GHztib

800MHzti|.
19GHztik

890-919^1X39-
935-96CMHXCI9*

(Gai-900)*
1.9GHztiL 1880-190

0MHz*
8000MHz

til-' 1 .SGHztil'.

m

7}*,-
50KH&'

(25KH^lEj3^)'
60KH&

(30KL$klgM)*
400KHZ-

(200KHz°] 4 5-1M) - SOOKHz.-
1.728-
MHz.’ 1.25MHz, 1.25MHz*

°-Wl4 TDMA-’ T DMA.- TDMA.- TDMA. TDMA* CDMA. CDMA.”

Ef°l
#44

3,- 3.- 8- 8-: 24, -•

4
n/4-DQPSK.' V4-DQPSK* GMSK- n/4-DQPSKv GMSK., BP3W3{.' BP3CCP31-’

344

Mbit
rate).*

42Kbps.: 48.6Kbps-- 270.833Kbps*: 384Kbps. 1.152MHz.' 9.6Kbpsr 14.4Kbps*-

3#
93*

11,2Kbps VSELP.-
BEKbpsPa-CElP.”

13Kbps VSELP-
13Kbps - 

KPE-LTP.-
32Kbps
ADPCM.

32Kbps
ADPCM.'

8Kbps
QCELP*

13Kbps
ACELP*

143 1.1-10] 4.9.4 34^ <4 ^#44 14^3-34 3-3
FIX' : Personal Digital Cellular
GSM : Global System for Mobile Communications
IS-136 : Intermediate Standard-136
PHS : Personal Handyphone System
DECT : Digital Enhanced Cordless Telecommunications
VSEI.P : Vector Sum Excited Linear Prediction
RPE-I.TP : Regular Pulse Excitaion-Long Term Prediction
AD PCM : adaptive Differential Pulse Code Modulation
PSICELP : Pitch Synchronous Innovation Code Excited Linear Prediction
DCS : Digital Cellular System
PCS : Personal Communication System
QCELP : Qualcomm Code Excited Linear Prediction
ACEI.P : Algebraic Code Excited Linear Prediction
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; 34* ul^oflir,

i m 433*
i (?) •>! 11 <:■» 4| /-.

4 27M)7|- 334, 44 44^7} 4%4. (D4 4334* '^* 4*37} 43 "M4 4@H ***: 
3*443 %% 44*43 444* 433 g).# #*7}?'4* 44;} 343 %444 $14. 04: 
|*4 34|%* '33* %* 444 **44 4*44/4* 447} 444. '34'* 4*7}7} 33| 
'* 33l%4* 44 44%, 4444 #%g-4} ** 344 4** 3^44. & 43*334 4*4 ': 
:44'44* *4* *3. 434 44 % 444 4%4. '44'3 '44 *3'4 44* 4c 34% 
i $14.

I 4**44 3** '34 43* 4^3 44 **4*7}?v} *%44 4^-3, '4*4'4 44%| 

;4 71-44-2. 44 4 $14. 1$1 1344 444c 3*3* 4*44% 444 444, 444 4**1 

;3* 144 4(im 4* 444 44 44* 444 %* 444 4^3 a}-§--44 7} 7} -§-33 344. 

|% 4**44 3*, 34* 33** '*34 *&43 34* 3**4.'4* 344 %*44 $14.' 
I 443 '34*'4 '34'4 4 47} *41 *4 $14 4*4 443 *47}- 344 '34* 44%' 

14 4c 34 334 3*7} 34. 4* 344% '44 3*7}7} 34* 33*4%, 34* 4*#i 
|44 3*44/4* 4*4 711401 ^^-5}o} 3^ 4* 4314* 34 *%44
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2 : "sin/cos4

I (1) 7H444 4*4 444 5%
; 41443*4 #3* **#* #4* cos# sin4 2**7} $14-3 ^4*#44, cos4 sin4 ##: 

& #4 ^34 4##* 4, # 4& *4 MM4[sw]# sin4 #4* #4 %3# 4*4* 4. 4
4 f *4 7#14[s(t)]*

s(t) = A(t) cos[2Jifct + 0(t)] ...(4 2-1)

:3 *4* * $14. 4 2-MM A(t)* 4#, 2mfct* 4**3 $1* 44 #4 *4** 4443., 8
j(t)* 4#* 4443 $14. 444 444* 444 44-44* 27%4 44(Dimension)3a a%4

:* 4# 4 4, 4 244 43* 4^4 444*7}7} #344 44.

: 4 2-14#. 444 444 *#4| 443 44413 *47} $17] 4*4, 4 2-1# 47#}#,

s(t) = A(t) cos 8(1) cos(2Jtfct) - A(t) sin 6(1) sin(2Jtfct)

= 1(1) cos(2Jifct) Q(t) sin(2Jifct)...(4 2-2)

3- 44. 4 714 Kt)4 Q(t)* 4444, 2%fct* 4 44 #4 *4*44.[l(t)* ?H444 44 #4-: 

(In Phase) 4*. Q(t)* 43(Quadratnre) 4*44 #4. '#3'4 4^4* *7}## 34 '43#'
.4-3]

4 2-244 sin4 cos4 4*4. #4 4*4 444* 44 #3 4*4 444* 44 7}

*44. 4*#34 4 ##3(4 2-1)4 4z}4]3 #3, sin, cos44 4443 #4.(4 2-2, sin, cos 

44 4443, 444 44* 4444)

I (2) BPSK4 4

! 3 4# *4, BPSK(Binary Phase Shift Keying)* *#44 4 '#3*44 44 &4'44 444 

44 44 04 %(0°4 18014 44* 4-8-4-4-J7 44443 #443. 4* 4 2-24 cos##* 4# 

443 #4443 #4. 4 44 4* 7}/]#] 37} en 37}. #44 2-24 cos#4 Kt), 4 44* #1 

,43, 4442%3 4444* 44 BPSK43 #4# * 44. 344 4 2-144 34, 44* 033 

4 4 4 *444. 4.

cos(2Jifct + Ji) = -cos(2Jifct)

47] Ml#4. 4 44 04 4# 4 44 41801* 444, *4*. 4443# #3* 44 44* 44 

:4.4.[costJi±0) = -cos 8], 44# 4 2-144 4444 44* 44443, 4 2-244 34 cos#4 

4#* 4444 4444, 4# 3* 4# 4* &443 4* 44 44. (444 cos# 4#* 4 

3*444 #o}3 4# 44 44)
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3 :

4 31Orthogonal)4 £3 7}#44.'4# 2]a] o] y] nj]#^ ie}»i *#-(!;]] 2] 43* 343 44

4)# 4#^N3 4# 434 #444 44 %44 444. #4* 4444 44 44(T)4
N44 444 434 414 7}#43# 44 444 #44, 3*4 *43 4444(3-1). 444 
444, 43* 444-5-3. 34 7fil* 444.

: 4 3 444* (3-2)44 44444, 2/fl4 ^4 =-444 44(4444). 434# 44)4 '34l 
;43 44. 447> 44/44 444 47] ^4-4 444 4^4 4444 44 #44 137} 44. i

27]]4 4^(^2: #2] 4^4)* si, S23 43, 447} 4343 4c 4& *433 4%M4,

(^l(/),92(4^ = 0

: 4 44. Si4- '44'. S2# '44'33 444 8434. '44x44=0'33? 444 444 414
3>#444 44* 4443 44. 143,

| S\(tfdt = Eb

3 44, x]-44 444 44 44 47} 4*344.

44 **
< *-

0. T.
a] 4H *5.<-:

Q.

(3-1) 44 #*33 4- 43 (3-2) 434 3^4 4 444
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3*7} 324* 23* 3* 4344* 3&3 % '3**3'44 #44 71*44. (4-1)4 44: 

3**3* #33* 43 3^* 3434.

#*4 #44 #a 44 3*4* sit), 4## Ait), 3*44 #4 444* 2%fct, 4 4-* 8(t)4
44,

.v(/) = A(t)cos(2rfct + 0(t)) ... (1)

:4 ^icj-. 447^ (i)3* 3# A(t)4 3* 44 044 44, 44 4 3* x*4 44 3#* #<4 
;3**34 #33* 44 7j-*34. 3*4 444 a* 43:44 44 4 44 (xi, yi)4 <4442,1 
444, 444

: (i) 3344 43#)
(2) 3(xi, yi)

'4 42 32*2 #34 71*44. 33 044 x*34 4 A144* 444-4 43(2344 #* 
43#)* A = Al. 8 = 022, 3* f 4 4*4-* 4444.(4*44 *4 4*)

4*4 (4-l(2))4 BPSK(Binary PSK)4 4* *4. 433*4 43.3* 43* *4*3 243 

44 434 4#* 4444 4*4 4*44 3(42 2* *44^)4 44. 4*4 444, Q(t) 

#4 33(4#)* 4*44 %*4. 4^4- *44** 444 *444 4l80°)7l 4^4. 180" 43 

4, 234 44 14 -l* 444-71 4*4, BPSK* 14 -14 2714 44. # 14m 33* 4442 

44. 444 180° 4342 4* 3* #*44 344#*4 1* -13 #*(**# 4344) 32 

3, 3#* 4 33 3 34 *344.[ cos(2Jtfct + Ji) = -cos(2Jifct)]

Y.

(1) 33
BPSKjBinary Phase Shift Keying-

Q(t) (tiJt4^l ^4^ ^]PL
i.

it-

i(t) (3^44 4 
34 #3 3*)-

(2) BPSK 3%34 43,'

(4-1) 3**34 334 BPSK4 4
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f-7}'5 : 4 ^ 4 44411”
________________________________________________________________________________________

#^* &^r 4^44"# #4(#2)4^& 41, ^4 ^44"44^ 44^^
^ #:&4 4^(#^ 44#)4 J&^4^ #2#4& ## #2#4(./#vi7(|)o)4 #4.(1) m#. ### 
#2#4(FM3])^ #4 f4 414^#^. Al^o] ^o] &#44 %^4. 4 og^ojj, a** ## #4 
4j# ^144* 7^44 #& 4, 4444 #24 441 ##4.(2) & FM4# ^#(#2)# 444 
FM ^4^1## 44"# 4 #7] 7} #.8-44.

95 foils tiM^r0! yoj^L}.

#2.

9@4| °i^4(

#2-
(##o| 9#4)*'

7

' 1 ; ' 1 k
.xmi e aj. 224

#tt®1 9-E 9 9 5( down convert^ 24f # 

9#)@ME 9915 #o}^4.
44# 54# 4*1 #59 #ZULUS #0}s^|

(1) ## #2#4 (2) 44# #2:44
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2. 2*5# 4* #*#-44 CDMA 7]# ##

5"1-$1 4*4* *5*4*2 *#4 #5#^* 7}**4 4* #**5#* **# *2 
7^ $14. 4#4 4*4 $l*(Robust) #*#*25 #4# 542# #*#**, ** LAN4 
#5 4*5.2 IEEE 802 LAN,MAX 5*44*44* ***7} #4942 $14. ##, 
IMT 2000(5# *5)* **#4*4 *#* 45*2, *44* 2Mbps4 4* 444**4 
-#44 ** #4444 4*#** 4242* *&5 431 $14. IMT-20004 *5 4# *
444 CDMA(W-CDMA)7} **#2 $1*4, 44* *42# *-*#-** **#4.(CDMA
* 4*5#* oj#, CDMA* 4** ***** *42# 4*#*22 #3:* #4) 

47M** ** 542# 4*4-44 CDMA4 4# #4# 7i*#4. 4*4 542# 4

* **44* *** ** lan4 44 *4# *, IMT-20004* m*#2 $1* W-CDMA4 
4*4 -44* #4*4.

7}. 545# 3:*44

541-i* 4*(SS : Spread Spectrum)

44 *2 $1* *4* 4 4*5.4 *#
44'44 * * $14. 24# #4 #* 
*4? 247| 44**.

**44 4#, ' 4 5-*-sl(4 °) 2*2 * A)# #*7]-

* *4* 4425. W4*(4*4*) **** ** 
444 *2*24 44** 4#4 44 W# * $1

*44.(i) #5*24 44*4 4# *2*
12) #5*2 711444 *4*# 44444 *4*25 #4**4.

2 4* 27M 444 $14. 414 *#* 4# 4*(DS : Direct Sequence)#* 4 *2 *4,
424 44 * *4* 2* (FH : Frequency Hopping)** °14 44.

(1) 4 # 31-*#-* 4 #4 5*

4# 4*444* #5*24 *4** 4*4* 4 #2* 444*2(4**2)4*, 4

: Pseudonoise *2, 4*4* *2]7} ##421 $14. PN*2* 4**, 

^(Sequence), * *4*25 44*711 *#4* *#*27j- * 

#42 $14. 4 4* 4*#* *2(PN*2)4 #4. 2 4a4$l #* 'M *#'2 2 442 

*5 *4, 41471 *# *# 4*# 4* *44 $1**, 4# *4# 41*4* 4*4* 2 

44* *#01]}: #4. ## 4*444 4# 444 ##* [24 1.2-114 444$14.

*4 4*4 *2[PN 
4**# 4011000'4 ##
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##, 1-M41# ^^^<4)41 ^4 #
##412. ### ^###(^2:41 5]«fl 4Mi^ugc #5;# ###4171- ## ###412 <4# 

4# ## '### 44'°14s 44). °14 14 42:4 44.

444 444 444 AJii4i 44 4444 PN4&4 4-444. ###7l 4444 4
444. 44# 24 4^4 44. ###4142 #444 4# PN4&7} 44 #4^22 4 

444 4444sg. 4444.([^4 1.2-114 PN4^'4, #4444 4#44 PN#±

# %44). zi f 4444 444 4^444 44(^4444 4&4&# 4444 4)4 

441 #2:44. 444 #2* #4444 444 44# #22 4444 4# '444'44

44.

jf *" “;^¥PN4Jft

1—I

[ZL^ 1.2-1] 44 44444 44 9144 4#
PSD : Power Spectral Density, 993:955 9 451. 1Hz9 43: 99-95L 999 W/Hz 
* 94 514442 4i£-i- 2s] sR:- 90) 9-9949, 19- 4^4 4444 9^94 419 

.-54519 9 5-93:4 4499 94 4994. 994 '944 494 99' 24 '94
9 4%'44ji 94. #9, 14 4a 4 9M44 PN4&# ^-#4. 95-43:4 444 
^ W49(443}9) 24 42?1 4 944 9 4944.
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(2) 33' 33 343 44]

[zi3 1.2-2] 333 2.3 34
* FSK : Frequency Shift Keying

* 231 : MjzM 4^44# Wfr 334 333 #3434.
* ^44" 23342 2^E_3 4tl343 ]%} 32:(FSK) ^
4MM3 44#^- 4& 4# ^44^2 34*M 23 #22 s]^^- ^-xf 
sjjt %Hz 34 33 32344 4a4.

[:i# 1.2 2]4] #3# &3 34# 334%4.

14 3^4]]- 44 cc^ 344 pg^ 340] ^o] 24 33:44# PN4&4] 44

43 4447} ^344, #4 7] 4] 4 #4# 444 44^-g. 4444 44 44.

4. 2:#4= 3 44444 444 CDMA

#4#4 44440] _s_4^] 4434 444 3 44 2?M4 444 4# #3444.

(1) 44 4444 44]2%44 44 LAN
(2) W4 4444 44-^44 44444 4444 41#43(imt-2000 4)

44. 44 LAN44 4 4 4434 214 ^ ^4# ^3344 4344. 44 IMT-200044 
44421 4^ w-CDMA 34343 44 44343 4344. ziz)]4 44 44344 
CDMA4 y]^- 444 444 4344. 44 44344 44 44# 4444 $14, 14 4 
^ 343 43(44)3 3444 34M 442.^ 334a, 34# 3343 44^4:5 2: 
434 44 34344 444 43 44.
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(1) 43 91 4434 33
[zi3 1.2-3]# S3, 344 3S3&7} 433s(PN3s)4 #34 #37]47] ^344. 

#3447]# #3# RN3S7} '## PN#S'S 4#44 #33 443^7] #s|]4 7]^#
4 34(#34S## 4#) #4] 3S#S7]- x]]^34. ^E]# 4# #4# 3#3
#434 44 3 #4 7j-^-C]-31 3# # 34.
#33s4 3# PN3s# #3s, 44#4 343# 3# 3# '33# 434.'3s 34.

5 3S4 u]E^%2 1/T4 434 PN3S ##S 1/Tc4 4## '43#'44zi 3 
4.[(1/Tc)/(1/T) = T/Tc 7} 43#]
##33&4 PN3s, 3S3&4 34# S3 1.2.8-134] 44434. 3## 33 ±144- 

[s^ 1.2-4 (1)]# #33s 4]# 3S3&44. y]E 34S 34 3S(1 S# 0^] 7]
S)4 43 +1 IE# -14 44. [ZL^ 1.2-4(2)]# PN3SS S ?}#4 443 34 4.4a] # 
34# 344 #4. [s# 1.2-4(31]# 3S3S4 PN3s?} #413 #33s44. 3#3s7} 
4344 #33s# 44 Si# 3# 3 # S14. 3## #344, #33s# #33±4 3 
7]-# # 34.

34, #37]&43 [s4 l.2-4(2)]4 #43 PN3s# #43 4444 #44 # 444. 
4443 #34#4 PN3s(3# PN3s)3 [s^ l.2-4(2)]4 #33s4 [s^ 1.2-40)]# 
#34, #43 4s #3 443# 4s 44#3 s# 3& 4# #s #3(#4#x444 
#) S# #4 #S #3(444^x40)3^^ #E]^x#E]^)o] 0)^434, zi 34 3^3 

3s3ssl [s3 l.2-4(l)]4 4434.
ZLE]4, #37]34]7] [zi^ i.2-4(2)]4 343 PN3s ®[s^ l.2-4(4)]# #44 #7}. zi 

4Ji #33s[s3 1.2-40)]# 434 4# 4^-# PN33 ®[s4 l.2-4(4)]4 #4 S3. 4 
44 4# 12-4, 343 #s, #43 #3:4 #34 7]s 3344 4## 3# 3 # S14. 
43# 34#4 443# 33, 44# is is o).^ 04 34. 443 3# '34447} 4 
4/s 34. 447] [zi4 l.2-4(l)]4 4# 3S3s ®[s# i.2-4(5)]# #4Ms 34. 4 
34# 424 PN3s ®[s4 i.2-4(4)]# 4#34 7)]i3 ^s3s 43344s 34. 
s 44 424 #33s ®# [s3 1.2-4(6)]4 34. #34447] 424 PN33 ®# 7]-4 
s 3S3, PN3s ®4 #33s ®4 #4 43 344 3S3s (2)7} 3434# 3# 4 
434.
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1.2-3]
* Sj-t) : ^-#0] cl^5l *] g-% ^
* 4^'c:4 #!e ^44 (#)^ 44^4.

^gl

n
| PNC' '• ■ ^ ’ U t

1 I -1 j -1 | ,

Ul IJ u u
|1

_L_U -i j------------

r==^# n_r.
U
^"""LT.

u u
I-1 j 1

| PN - . § l- - - - 1- - - - 1- - - - ir^ruL,niL."

&"!_L# 1

1 ~T
j - ~ f 1—1—1—1 ULlJTTT"

-1 1

'j\L^r

n:

m4is

[:/.^] 1.2-4] ^4^44^4 PN4^.
* 4't!t!_^*pNtl±=iiLt!^ * #tlA] A]^. #o]si rN4]3LTr ^#4 S14

(2) CDMA a] #2]
^44 4^4 444 ^444 444 4444, [3.4 1.2-5M 44 CDMA(Code
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Division Multiple Access, 3331} 4443)7} 7}^ a} 7]] 44.
2334 4a4a(4a4al4 4a4a2)7} 44 4as] PN4a(PN4al4 PN4a2)a 4

444 44 444 3444. ^1 4&# 4444 PN4al4 444 434, ^44^144 

4444. 4 4, PN4&23 4^-4&l44 44 447} 04 44 43-4 4^.4&M 434 

443 444 344. S 4M.4&2# 344a 434, PN4&24 443 444 44.

<>

9

-.... -'..

3 2 f

(x) =) fa'alil'i :p

A!S lyo] ,

0==» SH9

1

.4-------------- .
2#

PN^S 25. -W4%7l|*

[714 1.2-5] CDMA si 4 Sl

(3) 3^34 34 A}4

a4es 44 444 44 43444 444 44.

444 3-3]]
34a^ #443 43 44 3a4 44 44 3^7} 44 M 1.2-44 4444 

414443 443 ^3(443 444)4 PN4&4 444 ^3 4^(44 4)4 PN4 

&4 44(44 4711)4 04 43(443 '4^43 44/3 44), 4 4444 434

4414 44444. 4444 444 434^3 3444 #343. 443 3444. 4

443 44 3444 43, 4444 43 44 43 7}?}4 434, 4443 44 PN 

3aa 44443, 4444 #3 44 434 4444 443 43# 434 44a 

43 3 43 437} 44 ^4(443 '43 34'4 44). 44 43 443 7}34 

4443 44 3344, 44 44 3 44 7} 4 440] ^]45]ji 44.

- 28 -



O 43=4 44
a 444 14 4a# 24 4a4 ^4 4444.
4^4 444 4^4- #44 4# 4^4 a 444 ^4^-44 '14 #^', '24 ^2:'
sj- 4aa 444, «4^4 4 ^44 ^A4 S^A4, 444aa 444a# 4^#a a
444 44 4 4 a# 44a 4444.
gi #a4 4-4a, 4444a 44 444 4a# #a#a 4a, #44 4a a4)a 
4 4 44 4aa 44 #, 4#444a 4444.

44444 44 4 a4a4 #4 -#44"## CDMA4 7l]a.o]#. o]# ^o] ##^ #aa 

4 #4 #444444 -#44 ###44# 444 #4[4* #4, Multipath Fading : 4 
4 41 a 4 44 44 44 4#4 444 4#M4 7}#44 #a, #4444 4-0-4 444 
4(#4 444444 2:444 4 4444 4^-0- 7}#4 71-444^)4 ?}#### 44

444 44 4444 #4.

4. 44 LAN

IEEEdnstitutc of Electrical and Electronics Engineers, 44 44 44 44444)4 802.11 
4 4 a## #4 LAN4 #4#4 MAC(Media Access Control, 44 443= 44) 4#4 
444 a444 4 4'4a 44. -i-4#444 ISMdndustrial Scientific Medical, 4444 4 
11-0) 4as^ 44 2.4GHz44 26MHz# 4-0-4 FH 444 DS 444 S444a 44.

(1) DS 44

DS 44444 #4&4 10^D 44aa #444 44 4@-4, ^4 1144 414 4W 4 
-0-44 HMcps(chips/sec)44 1Mbps a# 2Mbps4 4^4a4 444 4# 4444. 14 
43=444 !Mbps4 44 DBPSK(Differential BPSK), 2Mbps4 44 DQPSKXDifferential 
QPSK)7} 444a 44.

(2) FH 44

FH 444a 4# ?4##a# !Mbps4 2Mbps4 4 444 44.
1 Mbps2] 3!41: 24 GFSK(Gaussian Frequency Shift Keying), 2Mbps4 444 444 

GFSK71 4 44a 44.

4. W GDMA

- 29 -



IMT-200MM %)1#42 4# #4 #4 4 2 #### 9)4 WCDMA(Wideband Code 
Division Multiple Access, #44 #2## 44^4)42 4# #444. 4#,

(1) CDMA 4 $jA} 4-<qx\ #2# 444 4 4 198944 Narrow-band CDMA
(2) i®|E&| 444 444 #44 Broadband CDMA

4 44, 444-4# 4444, 4#, 44, 4444 #4 4442 4# #444. W-CDMA 
44# 444444 4##4 44 44# #4#2# #444 4# 4^4 44. 4# 44 
#### 4#<L3_ 4# ## 4 44- 4# 2#§)_# 44 ##4 #2# ^#2 A}-g- 4^ 
##4 4-8-42. 44. 4#422 24#(24#.#)4 #4# #2#47^ 4 #224- 
47} ## ^2224 24#44 «]#47]2 44. 7144-224-514 4#4444# #222 
## 4#42, ^2^22 44# 44#4. ##4444# &22& 444# 4#42, ^ 
2222 ## 4 #44.

444 44# 5}^-4144 44# 7|]447l 44] 5}^- 4# 4#5l(Canceller)4 4# #4 
& ^#42, #44 ^-# f#4#^# ###224 444 #4# 4444 ## 4#4# 

### # 44-. IMT-2000444 #242 4,

(1) 7]-4 #2424 #4444# ### 445]42

(2) 44444 #4 42

4 27M44-. #4#2# #444# %3# 44#4 #2# 4# #244 ^4444 ## 
444e:I -T-2#7f 44 4, IMT-200044# 32Kbps4 ADPCM(Adaptive Differential Pulse 
Code Modulation, 4##2 ^-2#2)4] ?]-4# ##444 8Kbps2 4# 7}##
CS-ACELP(Conjugate-Structure Algebraic Code Excited Linear Prediction) #4 4 #444

%14. 44451 #244 444 ## ### ##44 4# 2 43]# #244#(14 022 

4#) 44 444 4#4 ### 444# '## 444542 ##144 2 4# #244# 

#4 44.
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3. .4*444 #4 : 4444 4 4 *-44 4*^

4* PDA* 44*4 #2] ^cjj #3E]44, *c)j# 4#E], 44444, 2*E], 4444 
4 PC #4 ALL* 4 a] 4 o]E^lo]^7} 44*4, oj# E]** 4-ofl 4* 4* oj^ ?flo|t2] 
* *44 4M4J1 $14(^4 1.3-KD). 444/1* 444# 4*4 *44 4##
*7)] ft*.

li i i

(]) 444*4 4* 44 4 (2) 44 #*
[zz_4 1.3-1] 4444 o]^- ojnjxjsj. 3|_# ^.3

4. 4 &] 4 *44 *4

4444 [:i4 1.3 l(2)]4] *E}\R 44 #5# /j-4 44**, 7j.44.zy3* *4oj ^*. 

4 44 4 444 4%]** 4444. 44 449 444 44]#4 ^3* yiAj.4-3.g_ 444. 4 
4 *44 44 m4]4 44 m 4/444 4444 *44* 444 ^*4, #4j 4*4 ^4
4 4.

444 4444 444 ** *44 *44^^# 4# * 44. *4 444 ^-4 4*4 
44" 444: a.4 # f 44. lOMbps* #4444 4**44 4-9.*, 44 4lM4# 
125Mbps 4 4 4 #4 £ 444 4 El $1*. 4—4] 4 LED (Light Emission Diode, 44

*4*1*4 33 Cj-Oj33(photo Diode)* 444 3#4^3 344-9-3 4# * 44.
34 44415 444 ZLE]3 44 4444 #4-44 44 444 $14. 44 44 444 

44 444 $1-9.33 44491 *4 44# 4# * $14. 44 #4 44* 4#* *44 
444* 4*4 *444 44 4444 $14. 444*44* 44/} 4-9-444 4# *4 
44 PC4 #44 4, 43 7j-4/]7] #4 fjjoj^-sj^ -#-44* 444 444/j- #%**3 
# * $14.

- 31



4. 444 #44

444 #4# #4 #4aa. ##4 #4.

(D eg #4 44] #a4# 4 4 4^ #4

(2) 44^4 4# 4-8-44 44 44# #4444] 444 444 LAN

°] 44 27}] 4 e}°h-S 4444. (1)4 4 4 4 #444 444 IrDA(Infrared Data 
Association)## PC# #4a& 44 4444 4444- 459431 44. 44, (2)4 444 
LAN4 4-4# IEEE 802 444 # #4 LAN# 4#4# IEEE 802.11 a#d]4 #444 

a#4-4 4594a. 44. 44444 lrDA4 4 4 44 #44 ### 4## #4a# 44 
43M. [a# 1.3-214 EDA #44 IEEE 802.ll #44 ##4 44 4# 444%4.

IrDA #4 IrDA-SIRVer 1.1„ IEEE802.il

850~900nm.- 850—950nn>

lm(^4), 3m(d4 30m(7Ml7lE|), 5m(^WI),

a *45' 576Kbps, 1.152Mbps, 4Mbps» 1Mbps, 2Mbps.

@5^4 - 4|o|K:^5 RZ, 3/16 ^2- 169|@ PPMdMbpsd

(¥2# tidd)- 49|@ PPM(4Mbps^ 49|@ PPM(2Mbpsd ^¥).

[a^} 1.3-2] 444#4 444 Hla
* RZ : Return to Zero, 0# zM. 1# ## zITAa a%444, 14 4# 4l=4 f#44

1^7> HVP_A] v>o_ 4iO>7}^ UVij

* PPM • Pulse Position Modulation, 4— 4 4 42:

4. L-DA444 444 4a^14 4^

EDA# #444 lm 444 PC4 #444 44 44### #4# 44 444 4444 
a 4## #4### e^]g.4 199344 ##4%4. PDA# 44#4 ^-4 #4] 4# 
444# = 444d]#a44 PC4 4444 44 #4##a4, a f 44 ## #4ag. 
4#4%4. 44-44 a44 4&1) ##4#] 4#44 44 d]4#4]4 4#, LAN 44]
a 4#, 44# 444-4 PC 44 #4# # # #4. s# #4 444 #4 45.444 4 
4 #4#4#, CD-ROM4 #4444 4^-4 44# # 44 444 444 #44 ##4 
444a 44. lrDA4 ###4 4# 4#^- 4a 4#44d] 44 4444 lrDA44 44
4 4& z]#&,
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(1) 44

(2) ASK(Amplilude Shift Keying) 44
(3) FSK(Frequency Shift Keying) 44

^ 37M14 44444-.

4]45'@5 44# 444 44^1# zicjjg. 455 4#4# 4455, 454# 4#4 4 
#44 5#4 4444# #445 $14. ASK 44# 44^17^ '0'4 #4# #4#4-5 # 
44# 4455 '0'4 4444 #4#4 457]- 4#55 4#44-.(444 ASK 44# #- 
44454 SOOKHz# 4-8-)
54 FSK 444 4447} ']'4 4#4 '0'4 347} 44 4# 4445 4444 445 

5, 44 44 4445 4555 54 444 54.
irDA# 54444 4?x 454 4455 444# 44# #444 44545 44# 4 

#4#4. #4#5# 7)#4 PC 4Ei445 454 115.2Kbps# 444454-, 5 f 4^4 

44444 45#4# 5444 4Mbps44 5^44^4. [54 1.3-3M IrDA4 44# 4 
4444. [54 1.3-3]4 IrDA SIR(Serial Infrared Physical Layer Link Specification)# IrDA 

454 ## 4491 IrDASIR Ver 1.044 4 444, 5 f 576Kbps, 1.152Mbps, 4Mbps4 
54 444 #4#5 444 IrDAFIR(Fasl Infrared)7} 444554 IrDA SIR Vcr 1.04 
5# #4# #7MM IrDA-SIR Ver 1.1# 4#%c]-. ^45 zi ^45 44 #44 7]]44 

4#4 45 44. 4, lrDA4 #4#5# 9600bps4 4#45, 444 #5# 5# 44 #4 
44-. 7] /| 44 4 # 7H4 44 ^432 9600bps5 4#445 44-.
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IrDA R# ’
ASK

IrDA-SE Ver Lfc IiDA-SIRVer 11. IrDA-SIR Ver 12. IrDA -SIR Ver 1.3.

2.4-1152.

Kbps.

576Kbps.

1.152Mbps.
4Mbps. 1152Kbps.

576Kbps.

1.152Mbps.-
4Mbps.

9600bps-.

57.6Kbps.-

ullol^tiHE,.

3/16 3/16

4^1

PPM.

RZ--

3A6

afloliaHH RZ.

3A6

4rii«

PPM.

ASK 92.

.%#500KHz.

4321' Ml#7!'
^13

Edl'gS-T Ml#7!'

MM#

Ml#2l.

%!#- %2lf-

Ml#4

4a4# 850 ~ 900 ran.' 900-1050 nm.

lm(!4),3m(dW R*). 0.2m. lm.

y ajRjS)
2j 7)0].. m\s. 2£| 3,7 L

y.stn5st,—zi
a# si^i7i

H Wg rfctiiy
a jcs 471^

«ie HEt -.t

1.3-3] 44 f 34 ^44 34
* IrDA-SIR : Serial Infrared Physical Layer Link Specification, 4 *E ?! 4 t! #4 ? ^ El if 4
* RZ : Return to Zero
* ASK : Amplitude Shift Keying

(1) IrDA-SIR Ver 1.0(#t!33 2/T115.2Kbps7M]4 7]#)
IrDA-SIR Ver 1.044 3, #3 4444 444 444^ 4#44& 44444.

4 #4 CPU# 444 PC4 IBM PC/AT 3#4 16550 UART(Universa]
Asynchronous Receiver and Transmitter)4 #4 4 444 4444 IR 33 43:4(444
4^z])4 4# ^34 #0] 3/1633 4^44. 4# 4444 ## 44& 4^1 3444zl 
44 3)44. 4 UART #4 4444 4#4#433 4444 84^-44 34-3 ujeo] 04 
3# 434 13 #4444 4# 10443. 444 344# #44^. #4. 4# UART #.4 
444s 44. UART4 =3]4 444# IR 434 44 IR 344 44.

4 IR 344ft LED# #4 ## 4447} 'O'4 44 444 #34 4444. 33344
3 4 #44 4#4 44. 4, 444 #37} IR 4#4(33 4433)44 4#44, 444 
#37} 4zj 4& #33 4%44 #3z]44 #3 #4 444 # UART 34444 34
4 4 4 3 4444.

(2) IrDA SIR Ver 1.1(#4#3 576Kbps, 1.152Mbps4 4#)
IrDA-SIR Ver 1.144# IrDA SIR Ver 1.04 33# 44344 1/54, 1/1043 4344 

3-34# 334 433, 7]^ #433 115.2Kbps4 7l#(IrDA-SIR Ver 1.0)4 44444 
$14. 4, ^3 3-3 43 #714 4/1644, 444 344 44 #43 IrDA-SIR Ver 1.04
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'll!! 7 ,V n ; 11 'M I.

(3) IrDA SIR Ver l.l(###m 4Mbps4 7]#)
PPM(Pulse Position Modulation) 4## '## 44'4 4 4# 4# 34# 44 g- '

'44 ### 4#4 ##44 4m 1?M ^44 #m# 4I#4. 44 #4 #m 4
44 44 3 m# a#4# #m4#4 PPM44. 4444 PPM4 3## IEEE 802.11 44 
4 LAN 4-44 44-44 44. IrDA4 441# PPA14 3# 500ns(4Albps4 24 m 444 #- 
4)4 4# 44# 4##%# 4 47j|4 44 44 '00','01','10','ll'# 4444 24m
4 4414444 m#4 44 #m 44# 34 ##44. 24m 4444 m## 2#47}3 
(00,01,10,11)7}- 4A.mm, 44# 444 #4.

4. IrDA# #4 44# mmE#||4 ?|

irDA4 mmE#i|o| y|^f_ [zi# i.3-3]4 me #44 3 #44. m mmm## [z%^ 
1.3-414- 44 4# i'-mm,

(1) #4#
(2) IrLAPdrDA Link Access Protocol, 43. 44m 44 -i£t)
(3) IrLMPdnfrared Link Management Protocol, 4 3. #5) mif)

4 37144 44, IrDA### irDA4 4## ##44 #4-. zt 44 mmm
## gj_&4 4^.4^ ## #4o|d.
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IrLMP-lAS

IrDA =5.^1-.-

J
IrCOMM

(99B oisaoig)

Tiny TP 
(3S%IIOi)

IrLMP-MUX

IrLAP |

1
IrDA-SIR

[ny 1.3-4] IrDA5] 7]S- ssit 47]]

(1) IrLAP tM

IrLAP# 14 44 24 #4 444# 4^4#

4 SREJ(Selective Reject)^ 4 44 444 44
M) 444444 4444 44 44^4 #44 44 44 444 444 IR 4444 

47}# #4 44 44 #4

# ##4 ^1444 #444 *3 3-44 4^4^# 44 44 4^4^ ## *14 #4
## 4447] 44 HDLC(High Data Link Control)4 NRM(Normal Response Mode)0]

7H#4$14. 434 44 444 #4 43444# 43. 34 4# #4# 4
# $14.

S4 IrLAP44# 444# #4 443 4#4334 4#4 4# 441(444) 44^ 4] 
4* 4443 44-.

O ## 44 4 4 444 344
#4 44 444 #4# 4-7] 44 500ms(44 3) #4 7]444 4# 4444 #4 4 

4# 4344, #44 44# 4-44 # #444. 43 44 #44 44 #4 44#
444 444 # 44-.

o 4 4 # 44444 44443
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4 44 44444 500ms 4414 = ^114 4 a## #44 #4 #444 4# 444 44 

44 44 44. IF 4 #4 # 4 4 4 4 4$1 44&4M 4^# 44#44 ^4 44^.^4 

4T: 44 4#^ 44# 44^H $14.

o #4 4 4 44 4 4 4#
#4#IF(9.6Kbps''115.2Kbps, 1Mbps, 4Mbps), c3144 a?j, #4 r314El4# ^44?3 44 

Windows 44^, 4^L 444#.^ 44 #4 #4 4 4 44 44(#4 4444 a#) 4#

4 4.

(2) IrLMP if 4 
IrLMP #444#,

4) #44 44471 44 4#4 7l^(LM MUX : Link Management
Protocol -Multiplexer)

(l» 4 fl A# Al°ll 44 717] £) #4-Sr %t7) 4 4 4 °3 4 4 °1 — y IAS (Information Access 
Service)# if 4 43. $14.

(3) Tiny TP (A Flow Control Mechanism for use with IrLMP) if 4 
Tiny TP# 444 z^s#&4 4 4^4 #^.^7334 734034

# 4,'AM 7|-4,- 71)444. 44 if-4 4 4.
4 4^14

(4) IrCOMM(Serial and Parallel Port Emulation over IR) if 4 
RS 232C 44403^# #43 73^4 pc 033^44034^- 44473 441 733 44 

4. 4444 2733 4 if 4 4 $1#4,

M) 44 1 : 73#4 444 3EM4 ^4^30334 4#4# 44# 4#44M7l 44
033#-^33034 4-4.

H) B|-$j 2 : 44 4 44 4 4 44(IrTA : Infrared Terminal Adaptor)# 4444
ISDN (Integrated Services Digital Network, #44 ##4 4)4 4 PSTN (Public Switched 
Telephone Network, r##444M 44471 44 44

A.3. 4444 44.
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4. IEEE 802.11 #444 444 LANS] ###

IEEE 802 4444 802.11# 444- 4444 44- #4 LAN4 #4# #4 44#
4#4. 444 LAN4 444# 440] ^^4. 444 LAN4 #4 454

a 2-24 4-44%4. #4#^# !Mbps4- 2Mbps& 4 4# 444 44 #4 LAN4-4 4 
44# 44 44 444. S LAN4 4^1# 4444 44# 4#4 #4444 444. 44
— 44 # #4 LAN44 444# 44 44 CSMA/CA(Carrier Sense Multiple Access 
with Collision Avoidance) 44# 4##3l 44.

4 44 444 LAN# 44^.3- #4# 4#31 %1# 444 44# ARIB(Association of 
Radio Industries and Business, 44444) 444 ICSAdnfrared Communication Systems 

Association, ##4#44#^^4)7j- %14. 47144# 44 10Mbps 444 44#
#44-44 4 444 'ARIB STD-T50' 444 a##44 44. 44 4444 44 4:4 
#4# 4 #4# #4^.^- 44 4 4 44 444 444#4 4444^4 #### IrDA?} 
44-31 4—4, 45.4 #4 444 #4 #°H]44 IECdntemational Electrotechnical

Commission, 4^ 44ae44)4 #44 ^4# #4431 44. 4444# IrDAd) 4#4 
4 5.44 yl 4 AIL4 TTC(Telecommunication Technology Committee, 44 447144 4 4) 
4 Hi# IEC 4#4# EIJA(Electronic Industries Association of Japan, 4 4 4 4 71 4 44 4 ) 

7} 44 444 ##4# 44431 %4.

4. 4:#.^-4 444

44444 44H.& 444 #44 4# 4#44 444 4444 4-# ##
4# #432 #4444. 44^. 4#, iR 4x}44, m 4444, 44444 PC
4 CD-ROM 44, IR 44, IR LAN, ^#44 #44444 dMJ 444 ^
# 4# ## 4#4 #44-7} 4#44 4444. 47M44 44# 7ie 444 44444 

M 31#, 44, 4444 4#4# 4# 44-H.g. 4-31 %14. 4 4# 4# #4#, 4 
#44144 4)#44 #44 3^.4-^#, #4%l 444 #44# #4 447)- #4. 444# 
444 414#4^ #4#44-. #44 4RH4 #44 44 ;M 444 #44^4 4# 
44 44 ## 4# 4# 444 4#^ 4444 ^4# #44# 44 ##4
4.
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4. 444 #4444 4 ^#4 "OFDM" 7H OX-1

7}. 444 4 #4 ##

4 44i4# 4444 44# 3)44 M4# 4-^## 4 4M #444. #4##4 2

#4 4 4 #4] 4# 4#44 20Mbps 444 #4^5# ## 44 4h#h4 <343.4 44
423 ### 44 7]]#4 44442 ##. 44 44 LAN4 5### ##2 44 IEEE
802.11444 44 5GHz4 

2 44.
44 #44 4444 5GHz44 24

4## 4 20Mbps4 #4 LAN #4#4 5## 4## 4^94 

4 #4444 4-34S.4 ;]]## 4# 443 &
e#4 4444, 7]#^-oj]xi # 100-500^ #124 44# 44# 4^ #4 #44 44

5 4# #44 4342 #4.

#5#4# f4 444# #44# 444 4# ##4#(4#444 4#)# 4## 44

4 OFDM (Orthogonal Frequency Division Multiplexing)#4 44:44 44. 454 4 4 #4

54 #44#,

(1) IEEE 802.114 2.4GHz4 HMbps(44)
(2) IEEE 802.114 5GHz4 24Mbps(44)
(3) HIPERLAN(High Performance Radio LAN, 2## 4# LAN) 44 14 5GHz4, 4 

23Mbps(#4)
(4) BRAN(Broadband Radio Access Network, 44 4 Jr# 4415 4 e 4 3)4 5GHz4, 4

24Mbps(#4)

#4 44.

4. 444 #44 44]

43 # 444 #4# 4#45 4 24p#4 #5#2 #4. 2444 444 4#4 #44

;]# 4# #4454# ##44. #4 #4# #4 4# 44#4 # 
Y-44# #44# ##5 #4. #4 ^r4"r4 #4#4 44 2 ###

4 #1 ^4
-444.

[2# 1.4-1]4 44# 44 #4 #4423 #444# #4 4# 4## 44# 24#
4# #7]-#453, #4444# # 7i]4 ##23 ### 447} #44 444 44 5#4

4 ### 4# #4#4. 4 41 ##4# #### 44(5440,®)# 2 44 #37} 4-4
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'4# 7]]444-4'a]4 4*44 4*44 # 444$1 4##44 44 4.44 
*4 44 *4 4^# 4* 4# 444. 444*4 4% ;]]*#* ##***.

(1) 447) (Equalizer)# 4444 44

(2) *4*4#* Likelihood) 444* 4*4* 4*

4 27)-44 $14.

(1) #444 44 444* &4

#44* 444*4 44 444 444** 444 #444** *444.[*4 1.4-2]

#44* S4- 444* 44 F(X)* #4 #44* R* * 4, #44** R=F(X)* 44- 

4 * $14. 4 4** 444 4** 4*44 44, *44* #4 F(X)# *444 44 4 
4 *4 F'(X)# *44 *44*4 4*44. *44 444** *44 *44* R*,

R = F 1[F(S)] = S

7} 44 444 #44** *4*44 4* * $14. 4 *4# 44*4 4-] 

43i4 4*** *444 444 4444 4 * $14.

#44 44

*w
V

9^*
AAAr 

=, !
AAAr

F(-) —zz—-

SEIgd: m3

[zz.4 1.4-2] ##7]* 4*4 4#7]|e]4#4
* ^El4|^ F(«M F(')^ <4 4^ F(»)"'& ^4
9! 4 $14.

(2) 44*4#*(Likelihood) *444 44 444* *4 

t'l 4 ' >'! '\ ' #47] (MLSE : Maximum Likelihood Sequence Estimator)* [12 4 1.4-3]4

44-4 44 4# *47] #4# 4*44. #4-7]^ *44*# 44 *44* #*#*4, 

44*4#* *4 7]# *44** 44 *444* #*4. 44*4#* *4 7]# 4*4 4
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# #43.3. 3.4 #4. ## #4# 3) ## 444 ^3.# # 7)) #444 #*4. 4*4 # 

4^- #4# 4&* #444 4^4 4^4)4 #444 44 # #44^4 7}# 7}## 4 

4# 4444. 4 444 444 4^4 443 *44 44-3. 444-3 444* #444. °1 
#4* #4# #711 44 4# #3. 4#* #4 ##4# #-9.7} #33.3., 44#* 444

# #*# #4# ## * #4* 444 #4.

at'aa *98
m AAA-

1 1 1 1 aX

[^4 1-4-3] #433]-fF_ #^4* 444 4*44444

4. #444444 : OFDM

##7]|44#44 #4)4 *4 4^4 44444 #44^* 3.## 44 441, #47)144 

#4* #44* 4# 44* *4433. #44^4 44) #4-7)) 43 #4.

(1) #47)1444 #4

#44^=4 #41# 4*437} 3.4# <g#3 444# 4# 44 444^4. 4*

44) #44)#4 4## 43447) #4)4# 34# 4±# 4*4 4&3 ##44 #4# 

*4°)|4 FDM(Frequency Division Multiplexing) 7]#3_ 4#444, #7t]433# #4)4 #

## 3*43# ##4. 44 #4 4^4 4## 44 7)) A}^.#}# 4-4-0] ^## 4*#3 

3. #44)^4 4## 7)4 #4 #*4. 7^3 #* ###3.3. #41 4*4* 4444 4 

# 3* 444 #3.3.3. #4)43.3.# 3.4" 4*4 7}#4) #4.

(2) OFDM *11 4# #47)144
OFDM(Orthogona) Frequency Division Multiplexing, 431 #4### 4##)# #47)144

- 42 -



4 7l## 444#4 44 El# 44-711 4# 444.

#4 OFDM-1 44 4444 444 4544# 44 #4 44444. zl 4

%I4 #4(04 44 4)4 4# 44& 4444. 4^4 ###4 444 3^ 44(^^1 4 

44)4 44 444444 44(44)4 04 s|£S, 4# 444# #44# 444 44.4
4 444. OFDAH4# 44 44 lt4 #4 44 447} 7}44 44.

>v 4 71 °ll 4 OFDM4 4 4 Hfl 4 4 IFFT(Inverse Fast fourier Transform)# 4-444. 4 4 

#44 4## 444# 4# 5#4# N 444 447H44# 4#4 4^14# #4, 45# 
# N7H 4# 4## 4444. 4-@4] #4# N7H4 4#7Mi 4444(^44## 4### 
Ei 4##4 4# 44 ## 4444 45# 44W4 44 444#4# 44# 4#4 
4). #4# 4 4^7)4 #4# IFFT4 4444.

IFFT4 44# 24 7jl#4g.# N4 24 4l#4 44 ##4 ##4 4#4#

N4 4-r 71-4# 24 711#4 IFFT* A}^-#c}. 4]* #4 N4 48444 IFFT4 44 54# 

#(#4# 44-4 7]e 440# 647} 44(2^=32,2^=644##, 484 7}4 7}4# 24 7l]## 

2^64). 4 7144# N4 64 444 ##4# 71-444, 6444 IFFT# 7}^_4J7 4# 0%

5 OFDM4 447H444-4 44# #444. 5# 44 #7il 44 44 4# n4# ##-4

44 4-4-4 4545

4 #5# lbps4 7}4#4.

lbps4 444 4# ##4444 4447} N4#4 ^##
#4 45# 4444 #5# i/N(bps)4 44. 444 IFFT4 #44544. IFFT# #4# 
444 4444 4# 444 4## 4445, #44 454 44 444 44# #4471 
4#4, 7}#4 45714 4## IFFT4 4#4# 4# 4# 444(4444) 4544 44 
4 7H445# iFFT 4 #^o]iAi ##e}# 44 44. 4 4 IFFT##E}# 647H 44#4 4 
# 457} 1/N(bps)4 #45 #444.dFFT4 44 54# #4 45# 4444 # 4# 
44 4 45# 54# #4# #444. 4 45# 4#454 44.) 4 4#4 4#454
### 64/N(bps)7} 44.

IFFT# #44 44### OFDM 45# 4444 %}#4. 1/N(bps)44# 4^144 #4 
4# 647M 4#45 ### 4# #44 ##4 #444 44454 44 #4# 44-44
7) 44 IFFT -4 454 44 '7}B. 4 44(Guard Interval)' 4 4 4# 4FH 7}44.

OFDM44# 4447} 4 #7}4 7}^ 01^54- ## 4#4# 444#4 44 ##4 # 

4# #4:4. 7}n 4444# IFFT44 444 444 ###(K ##44 44)# 4#44. 

4 44 IFFT4 444 4# 44(N5)44 #4444 4 44 #4,

Mt IFFT #4 4 4#45
H) 7}3. 91 El 4(K ll#)
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4 ^44-35. 44437} 4^44 4s 4444 4# 4^33 #444. 4# #4 4444
4 7}^ oiE^^. 4^4 i/iQo,] 444^ 444 ^-4 #43 44, 64/N(bps)4 ##4 43 

7\ 64/Nx(li/io)4 44. 4^ 4444 #44^4 44 44 S4# 4-444 41- 4#43 

3 #441 44. 444^4 347} #44 3#444 4471- 44 #S7} 444 4 #4# 
44443. 7]#444. 7}e. 4444 4444 444 444 7}b. 44^ 44 44435, 

444 #S4(4#4)^ 4% 4:4 #711 44.
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2^ xHM ^-^#^14#

#4 !$! 4# #4# 444# #4# 44## 44 #4 $14. ITU (International 

Telecommunication Union), IEEE (Institute of Electrical and Electronics Engineers), ETSI 

(European Telecommunications Standards Institute! 14 4 5. 4 $! if 4 4 4 Vi 4 °] 4. t'f 71 

V1: 4 si 4 4 l 71 it oil rflfV /] 4> Tf 4 1 4 4 IETF (Internet Engineering Task Force) 4 

$14. ### 4## rH^o_g. #4# 444# #4 444 ^ 3)A}-o] yj# ^

4 1 44, 4414 4 #44 #4# 4^4# 41# $14. (Bluethooth), 4a«l

(ZigBee) 14 4&4$1 If 4 4 4.

444 #44# 44 #4# 44 444 41144#^ TMT-2000" 4#, #4#
$M444 #4 $144 #4 4#, 4M $144 (44##) 4#, 344 '802.11 a/b/g' me, 
Wi Fi 4#, 444a (RFID) #4, 444 #44 #4 IEEE802.11n me, UWB #4 1394 
4##, yj^ : HSDPA 4 4# 144 44* 444^4.
44 4 °1 114 Ai 4 oj IMT-2000 (International Mobile Telecommunications-2000) 4# 

4 ITU44 19994 44# 344 4# 14 4444. 11* IMT-DS (Direct Spread), 
IMT MC (Multi Carrier), IMT-TD (Time-Division), IMT-SC (Single Carrier), 

IMT FT(Frequcncy Time)4 5/H me*# 4444.
*#$1 $14444 #$i $144 14 4#, 344 802.11 4#, 444 144 44 

IEEE802.11n, Wi-Fi 4###44# IEEE 802 4##4 4# #4# 44 444. IEEE 802 
; ■■’ P 44 4^4a# 4#5i-14# 44 4#4a4 rfl# #4 4## 44#4. 8024 4 
4# 1980$! 2#4 4# 4 44 44# #4. 802 4-1# IEEE #444 4*# ###4-. 
IEEE 802 #4# 444# 44 a### #4 4-zW #4 144# 44-. 44 44 #$1 
$14 a#4 40.4, #14 ^cf4 #4 zt## #4-.

Active Working Groups and Study Groups
802.1 Higher Layer LAN Protocols Working Group
802.2 Link Security Executive Committee Study Group
802.3 Ethernet Working Group
802.11 Wireless LAN Working Group
802.15 Wireless Personal Area Network (WPAN) Working Group
802.16 Broadband Wireless Access Working Group
802.17 Resilient Packet Ring Working Group
802.18 Radio Regulatory TAG
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802.19 Coexistence TAG
802.20 Mobile Broadband Wireless Access (MBWA) Working Group
802.21 Media Independent Handoff Working Group
802.22 Wireless Regional Area Networks

- Inactive Working Groups and Study Groups 
802.2 Logical Link Control Working Group
802.5 Token Ring Working Group 
802.12 Demand Priority Working Group

Disbanded Working Groups and Study Groups
802.4 Token Bus Working Group
802.6 Metropolitan Area Network Working Group
802.7 Broadband TAG
802.8 Fiber Optic TAG
802.9 Isochronous LAN Working Group
802.10 Security Working Group 
802.14 Cable Modem Working Group

#4) 71 4rjl s}o] ti_5„(WiBro : Wireless Broadband) 7)## ?}4°114 €4) 4 #4
714 4) 7) ifO] u}- 20044433 4) °) 3 1 #4 # TTA (Telecommunication

Technology Association)# #4] jLib# 4 714.
44^w(RFID)# 194044#E) 71)4 4 3#4 4#44. 200044)4 44 #444

4734# #€4w 434, 44433 444 444 €€4w 4# 447}
4 4443 44# 44. %7i)# EPCglobal 444 4 71)4433 4#7}#€4 &
# 433 444 44.
3444444# 7)#ol HSDPA (HiSpeed Downlink Packet Access)# 3.54)4) #4 4 

### 4#o)n) WCDMA7} #4-4 44)44. 4#33 #3# 14.4 Mbit/s# 4 €44, 3# 

#4# €41 4)3.# 4)44 4€# 4 #44.
UWB 7)4:4 IEEE 1394 #4 ## #444, 400 Mbit/s 44"4 4)44# #

433 €#4# 7)#44. IEEE# #4 #4 444 43) #44, 4#47} 1990434-4 ;))

€4) # €#€44 43 44. 4# €€33# Wireless Firewire43 #443 #4.
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1. ###2142:^ "IMT-2000"4 #4

444 4##2l4_i:^# IMT-2000# 2000# ^#4 4444 ##4, 44 &##4

44& 444444 #44 44 7]]#4 4^1431 44. 4444^ IMT-20004 4

44 442% 444, 44 444^4 44E& 444 ITU, 4444444 /]]# 44# 4

447] 4f> 4-~f4 444 44 4444.

7[. IMT 20004 4^^ 444 44^ 444

IMT 20004 31 #4 444 19854 ITU (((International Telecommunication Union

Radiocommunication Sector)4 4444 44444- [ITU R'r 44, CCIRClntemational 

Radio Consultative Committee, 44 #2l#4 4^-4€4)4 #^41 zt 4 IMT-20004 4 

2:# 44, 44^ 44, 2:4 A#ai#, 42=^ 444, 4444 4MUE4

444 444, ##, 4^# #44 #4 #s.#3i 444 44 42%^ 7i]_9.# 4444 44 

4 ITU R44 7i] # #_g_4 #21 ## 4-44 ae#g-4 447} #^144 #4.

(l) 42%^ 44
#44EE 4 4 #44 ## #21 7^u]^o|]^^ 444 #^.4 42:44 4#,

#4 4?[ 3l#43j 44 4# #44. #44 44. .2.4444(47]## 4<g#) #4 4#4 

4 44#7} 7[##E# ^.#431 #4. 4# 44 '#7ij# 44^ #44 a#4# a#4 4 

#4 4#44 ^4.'44 7]### ##7^# ##44 #4. n44 #4g. 4^ #s 7^# 

^4 3l#4# ###7M] 44H# #47} #^_44. ITU4# #44 4^

#0] A ## 4.

(7t)

H)

UB

(et)

44 4 4 7] 4 7[## # 4# 71] 71] ae 7]^^0j#0j: ##.

## 1:44 4E# 4# #4 #47] 4##4#4# &### ?444 44 
7]44 ##4 7^a 4# #21 3z#4 4## 7]^:^# 4##4.
2:4, 4 44 M #214444 7H#4 IMT-20004 ### #4431
4 E.444(4444 4##)# ##4# 44 #^-44.
44,# ## 4# #4471# 4# #444 #21 444# 7}#_# #
44 4# #21 #4#4 #2i #4442:# 4 44 ##213. 4# 44 #3t

44 C]2

#4 44

#7l] 44 

4 #&4

4.
N IMT 2000# 2i##^# 444 7]]#iE4#4 #21 #^4 4 #E -444.
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W 4-0- #4#4# 4#444.

N 3### 31#7i33 4^43 #3371 #31 1341# 2Mbps 444 4-0-4 43 ^114 

^(4-0-4 4###)3 2000# &4 4-0-4# #33 4# $14.

(2) 44^= .8.43:44 44^ 444

43# 4^## 431, &##44 4414# 4^#4 7}44 # #4# #44# 3434 

4 4471- ^344. ITU314 4344 #4# 4# #43:4# 4314 #34 3.44 7)-## 

#3# 4^#4#4, #444 #4# ## #43 44444# #44# #4 4 4## 4 

4:3# 4## # 444 44# 444. 43144 44^3 444# 4#4 #4.

(4 #3|4 4^434 ##3 #44 #444 444 443# 7}#431 4# #4 

(4 4444 #4444# 344# ## # 4#4 443

# ## 443 ##
# #444 #4# ##4 444
# #33 ## 4-0-7} 4E ZijojE

M #44 #4 444

W 4#4 #4 ##7Ml7i#E} jT^4 4434 4# 4#44# 7}#4?i| 44 4^ 34 

4 44 44# #44# 4 

M 444 444 4#

M #34 3#
# ## #444 7D#
(3) $144 43 4#4## 7]A3 4 7}u]m 434 7143 334# 44

# #44 4# 4m# #4 

4. #4 7]m#4 31#

(1) 33 34m#

IMT-2000# #444 43# ITU4 44444 4#47i m3 3#m44 4#4 #37}

°1 #4 4, :r t'l 4 31 #4 -T-4 #4 4 4 [WARC(World Administrative Radio Conference, 3] 31 
#4#4 #4444) 3# WRC(World Radiocommunication Conference, 3131 #4#444)1
"341 9-3144 #4#44 #4, ##4 4#44# 44. ITU4 4#4#4(SG 8 : Study
Group 8)# 199044,
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M) IMT 20001AS 14230MHz4 1S#4# #
M 41# 141 44# r3GHz4& 4-8- ;H44## !998#o) #

# #5i#9!4. 4 230MHz# 44: g}o)s}# #3E 1#^4. 4 14# 444:7} 14 4

4 -8-4 44 4 444 #11 l^a. 4^44# 4444 4## #444. 4 #4* ^4

& WARC '9244 2GHz44 230MHz(1885'2025MHz, 2110'2200MHz)7}, IMT-2000# S.41 

#14 414# 141&4 14 9:4.

s# 4 14# 4a: 444 &8M 4^44#4-8-4 60MHz# #1# stis# SG84 1 

44 230Mhz4# 444 44 4-a-4. ae)4 4441-44 4 44 4 44 s. 14 #14 

#1-4 4-^ # 14# 144. 44 ITU44# 44444 14 442:# 4444 230MHz 

4 2:4^##^-# 44 114 414s.s, 41 44 WRC(20004 ;))4 4#)444 #41 

1%& 20l0\i#4 1A# i#44 IMT-2000-8-4 14 2:4 ^.#0)] c))^ #me}27 0^4. i 

19994 344 #4#44 444 TG8/l(Task Group 8/1) 4444 IMT-2000 4 

14 42:^4 1-9.4 141 441#^ 4244 42:^4 #444 81# 141# &44 

141 4144 201044# #4444 IMT-2000 414 #2:^ss A))s4

160MHz(4444 444# 201014 2x67MHz)4 #4144 #4 ^^.44# ^#0])

9:4.

(2) ITU4 #4 #114
14 #1144 #4 14# !#& 1# #Ji4 #44#

#/}## ## 1&# 199341^) #444 #4. :i#4,
41# 14# 44# A# tils,

(1 44# 4 4# AS ## 1#4 4# 11# ## #1 # 
# 114 44 14# ##!# #4 4# 1#
#) 44 #/z4ASlE)4 o]4

11 s.414 19964 4# 144 4114- ^7}7}44 Us.# #-41# ^##s '14 # 
l7ll#7}# 41 7}o]sl#'oii# 451# 1414- 144 #14 #1 2:414 444
12 14 9:4. 414 44 4#44 14 #1144 #57#4 44 ITU14 #l#s# 11
#4 ^51, 0)4 m# ##4 iTU 0)141 0)^440): 1# lA#o) 01440)

IMT 2(XX) 14 #114 4! AS42:7} 1448:4-. 4 #4- #4, 4-44 #1444 #4 

44 44 114 1.9-44 44444. 14 #17)14 ^4# 44, #4, 444 4
7}# 4## 44#s 44, 7)# ^7}7)#o) ^ o. 144 !#s#,
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H) A#
4) f]4 4 44M] ## 7149 9)
4) 7]#4 #4^(^4 ^ ##4 cm 4# #4)

# ##
M) 9#7l#4 94^

M 4 444142:4 
N 9471 -^#4 4^

39 #7l9 44444. S# 3 94 4 #4 7] IMT-2000#39 4 471 #4 3^44 # 4 

#44 4# #4# [3^ 2.1-114 #4 94444-. 47144 2Mbps# 44 ^14^444 2 
9#4 384Kbps# 3^7} #^444 29#4, 144Kbps# 44 4^444 29##44-# 
44 4444 4 44. 344- 4#4 4 #94 -8.42:44 ^44, 4 444 442:# a.9 
#42, 4^4^ ## 9#4# 914 4-444: 44 94# #27} 44-. ^^-4 44449 
#9 #Ml#9,

(9 19984 6# 4 7] #4 A}

M 19984 9#4 #7} e]334 4#
# 19994 3#4 #4 4# 4#4 92 4444 ##

^4:
#4^ ^ 7}#7b 44, ,

@##2(Kbps). 2048^ 384. 144. 9.6.

0f| £■)#.• 10# 10# 10# 10"6.-

[3^ 2.1-1] IMT-20004 94 49494 4#24

4 444534-. 4 #44 441 4 4 4447} 19984 6#4 9# 4#7l#(RTT : Radio

Transmission Technologies)# 4444, 19984 944 4 4 X14#7}4 #7} zl |}o] 4 7} 4

33# ITU 4 44444.

(3) 94 445H4#4 #2

ITU44# 41# =942: 9, 44744# 4944 19994 3#4 TG 8/1 44(9_4#)44 

94 494#4 9# z}s}uiE](Hl 44 43.44 #444, 19994 11#4 ?H44 SG 844
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4 TV 4 #9)444.

4. -f4 4##444 444 #44 4S 444 #s

444 4444 7]# 7)]#- #4# 44-S7) 44, 444 #44^. 4# 4## s;))44. 

44444 19934 44 44444(ARIB) 4 4^4 IMT-2000 4444444 4444 4 

4/)- 444 #44. 19944 104 44 44 4# 444 4s# #44#s 4-44. 200043 

4### 4 4, 19934 444 4444 4 2444 4S# #414 4# #4 33# 4#s 

421 44. 7)# #44 #4# #4 #444 4444 44 44#, 444## 7)#^s 4 

4 44 ## 4## #-#4# 4444 4S# 4 #4# 44. 44# 44 s 44 3S# 4

(1) CDMA
(2) TDMA
(3) BDMA(Band Division Multiple Access, 4 4 4# 4444)

°1 44. 24 44 4 S 44, 19974 144 W-CDMA4 FDD(Frequency Division Duplex) 5L
S 4 TDD(Time Division Duplex) S## 444S 4# 4# 4&S 44, #4 43# 4 
4 #4 3s# 4741 33444. 4 34 #4 3S# 44 44 7]## 444 44.

(B IMT 2000 #444# 444 3)
(2) 447)44 ##3# 444# 444# ### 4. #4 3##44 444^4 444 

#v_#44 44 4444 44 4444 444 4
(3) 2000434 ##7D4 47M) 444 4
(4) IMT-2000 44444 444 44# 4# 4 4# 4
(5) #s# a# 7)-#34 ## 4

#4 3S#44 ^444.

(1) Version 0 : 19974 4, #4 4##44 3# 7)|## 344
(2) Version 0.5 : 19934 6#, Version 0# #44 ITUR# 4444 4#
(3) Version 1 : 1999sus #, 4#4# 4 4 if4
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444 ITU-T4 444 4#4 ### 44 4# 7}^^o] $14. 4## ARIB 44
4 7W 4$}, W 3#4 44 44, 3 4 44 ae#7|4 #44 ^4 44, iTU -§-44 
4^14^4 ^4 4-4 44.

: 4 - aasi&.
1.25/5/10/20 MHz'
1.024/4.096/8.192/16.384 Maps-

duplex ‘HA1*’ FDD ^ TDD'
"1#7|, #7|-g#S 7|^..

E914 yo|(unit). 10ms.-

9 344 (down link, up link)-' QPSK/BPSK (FDD) QPSK/QPSK (TDD)'
Sl#ac41 (down link, up link)' QPSK/HPSK (FDD) QPSK/QPSK (TDD).-

719 ## 3 §e] as.-
Convolution (R=l/3 1/2, K=9), El# Gi|o|E]: E.]^.

44 as, Spreading code + scramble code.

34-'
down link' #7| payload symbol (payload x|7} cf#), payload -To IE. 73.

up link' •o7| payload symbol (payload I/Q el#), TDD SEr PL x|zf E)§,-

[ZL3] 2.1-2] W-CDMA 44 444 4
* FDD : Frequency Division Duplex
* TDD : Time Division Duplex
* QPSK : Quadrature (Quaternary) Phase Shift Keying
* BPSK : Binary Phase Shift Keying
* HPSK : Hybrid Phase Shift Keying

[3^ 2.1-2]4 19984 6#4 ITU-R4 444-3-, 19984 9^4 3 4^ 44# #4&
#44 W-CDMA #4 4#44(#44#)4 #34 #4 4444# 444$^4. 4 44s] 
444 44 4444^(Air Interface)^ #4# 4# #4# 4#4 7]#%4.

(1) 4444## IMT-200044 3#4# 443# 4^-44 444 4 4 5MHz7} #34 

4. 444 ##4 #44# 4347] 444 10MHz, 20MHz& 444# 4443 $14.
3 1.25MHz 4 4 #3 4443 $14.

(2) 3 443# 4# 4444 4 4444# 4# # $1# 4, 43444 444# 344

4 443 $14.
(3) Duplex 444#

4

FDD 33 4 TDD 33#

4 44 #4# 4# 3#

3]#43 $14. FDD 4 TDD?} 3:4433 

4 #444 #4(Duplex 444 444#

43# #3).
(4) 444- 44 -§-7]# 7M^4 ^4s]^ #44 4#3# #344 4 444 #47]-
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44.34 '44 4 #7] #6}' zte}4 ##4 ##^# #3471 444 44 #4#

4 3 4# 4-o-^ 4 AjOH VM 44.

44 443(##4 #^#7] ^e} #^33# 433114 444 #44# 31

4 44, 4444(up link)4 4 7}# 444:4- 4 -§-431, 4444(down link)4 4 4317}
-r 44 5] 444 44 3113(44 #3)# 4 #4# 43 7}

^1144 4 4444 44 44 &

4 44## 4444. 31
444.

(6) 7)1 \1 44#4 44(convolution) 447} °]-§-44.

47} 44 44 447} 4444.
(7) $}4 3144 44ell4(Spreading) 3.45} 3 4 3 4 (Spectral) 342) 2711444 #444. 

4@144 344 f 0)1 414r*'}41 44514 34314. 4# 4 347} 44471 4#4, 44 

S14 z} ^4 44# 444# 914 7}^44. 33314 34# 4a 333 4 #4 # 
#33 4# 3/47} 4#44 #44 4-0-4 44 44# 4 #444.

(«) 4444# 44 4 444 444 #434# 4#44. 4444 44 4 44-0: 44 4 

44-sM 44 #4 44^4 44# 4344# 44 ?}#44. 3 444 #44^4 

4444 44433 #444. 4444 44 4 44-0: 4444 #34 44 333 44 

4 4, 4 444 I/Q(In phase/quadrature phase, #4/4 51) 4444 44# 4 #44. 4 

4711 4334 7}4 3143 44 Ajo]i3 4444 #4# 7}#e}31 43, 34 4#44 

4 451 33# 4344# 44 7}#44. 4%} #44 444 4#7)4 ##4 4^4 

34 44# 43H #344.
(9) 44 4 434 ###4# 7H# 44 4 #44 7H#44. 44# 44444 3# #43 

4 4# #4 44 44# 441 #344. 3 7}7} ^yo] ##44 444 ^.4^

4##- 4#4# ## 444 443 4#o1 7}#-6}e} . 44 44 44 4# #44 7}#

44.
44 44 4 4#, 7} #44 3444 #4 # 444 4## 4447) 44 34191 444

4##- 44. 4 44 4## 344 #44 4 #4# 4 44Jy 7H 44 7}#44.

4. IMT 2000 ##44 44 434 4-711

IMT 20004 4 44 44# 4#4 4#7H4 4?i# 20014 #33(4# ^3, #444# 

20024) 44%# 3# 4^4 #3# 3## 4^4#7}44. 4# ITU44 '344'44 # 

43 4# 44 4 #44 4434 87H# 4333 4#337}# 444# 4714 #3.4 &

## 444/1 4?} 44 33,
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(1) 44 444 4 *444.

(2) 4*4 4#4* 4 44# #4^4 444 #- ?]*, 44, 444 ^44 *# ?)#*

4.
(3) &# #* ae 44 3M# ^ 3M.

4 #* 44# a.4# ##4 44. 4# #^4^ rru4# 44 7] 4# #-§-#4 #44 4 

4, 44, ##444 444 ##44* 3#* 44 444* 44# *3# 34 3444. 

444 4444 44 44# 4# 4444 334^34 19984 12444 19994 144 4 

4 3GPPs(Third Generation Partnership Projects) 7]- #4444. 3GPPs4 4 *,

(1) evolved GSM(GSM #44) 34 il]3*34 W-CDMA ?]## Aj.#^f
UTR A (Universal Terrestrial Radio Access)# ##35. 4# 3 If-* 3GPP

(2) evolved ANSI-4KANSI-41 #4*) 34 ^3*34 444 4#4* #4 4*44#
##33. 4# 3#& 3GPP23# 44 *#43 44.CUTRA# ETSKEuropean

Telecommunications Standards Institute)44 43-43 4# 43444 4#*444. 
W-CDMA 4## 4# 4 444#* #5144344]

IMT-20004 44 4*4 *444 *4 4* 44# ITU4 #4 #E]443 *4 *4 
[RSPC : a set of specifications for radio interface(s) of IMT-2000] 44 444 °1 3GPPs4 

4# #444 #4 #4 44 444 #44 4^4 44 44*4. 444 44 ITU TG 
8/1 44 3GPPs#33 4 444E]4 4* #3*4 4#4 444# #4 4# #44 #* 

4 43 #333, 4# 44 #44 44, 3GPPs #4#44 TG 8/1 #3*4 4#4# # 

4 444 44# 4*4*4 4# #44 * 444.
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2. SL4# M4H4 #dd#lEl4! #tl 

##444 ##4 44 4 ##4 4 

J; ##44 4 ##4 4 4
##444 ### 7]#^ ##o] 6^ ^.4 441* 4^14 444 4;M]& ^-§-44 4e

^ LANO] 4j##* 4^]^# 4]## 4" 4* 7]#44. ### #* 4#7]44 ?H4* 4* 
4* Nctwork(LAN)& 4 #44 4#. ##4 7)14# ##4 ##7}^ LAN(Local Area 
Network)# #44 ##g.4 4444 ### 4 4#4 &#, 444 #^4-4 7}& a##
# 4 44. 444 7]#^ ## LAN 4444 ### 444 ^44 #* #44*4 A# 
44 M|4#4# #444 LAN4 #* 444 7]#& #4 * 444. #44# 4# 444 
444 44 4o_5i 44 Network^] 4444 ^^-## 4#4# 4447} ^444. 44 4
# 4444444 ##7}7j- ## 4ol44o]2z4 4#7j- _&## 144 9!4^! 4#oj ^_g_# 

4#, #4 LAN4444# 4^4 #4 Network4 444 Docking Station(HUB)* 4#4) 

4 44. 44 4, #4444 #444# 4# Working Station4 # 5L 44 Network*4 44 

4 4# DevicctAccess Point)4 4444 4#4 7}##4 44)3. 4444 #3., 44, #4, 

*#4 # 4# #44 44 444 #4444 Solution# 4-&4-J7 44.

(2) #444 4 #44 ##%W
- Cahling4 #4: 44, #4^-*, 7l)44, 4#4
- Notebook #7)-^. 4# Mobility4 #^_# 4#
. 4 4 7)-4 7D&0a. 014 Network 44#4
- 44 Network ##4 #_&# #4
- ex)444, 444, 7)-4#, 44 4# #

(3) ##44 4 #44 #44

* # 4 4

#4# 4 4 ^ 4## 4^4 ##
"114 44.8-
7}#'.'-4 4 7] 44
1.! vi ': f-i % 7l-tv

7|# 4'#|7t4 4# #4

12.7M &7] 4 44#
#44^4a ji#, ####4 #4
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(l) &e
^-41 1990k! 10#-^ IEEE 802.11 #444 #41 -r-4 44] 4€I4]4 #44#

#44 4# ae^#7} osi#3%2-#^ e^M 4 ^#2. $14. 44 44# ae## 44#
<4 $14 ^o_4 #4# MAC^3.S#& 44 #4 4# #4(Specifications)4 ##4# 4^_
g. me#7} 4^4^ $14. 4#4# 4# 4#4#g.^ 4#4#4#- S}c]_2^^o) O^C} 4

4^_ ### ^]44# W# 4]#^^. ##44 ## $1# 4## ^3^5.

^4^4 #4# 4--0-#4. 2z = 4^ #44# 2.4GHz4444 ##4#
DSSS (Direct Sequence Spread Spectrum) #4 4 FHSS(Frequency Hopping Spread 

Spectrum)#4 # 7}4^ 4^44. 44, a#44# 44# #4 444^ #& &#44 $1 
# DSSS4 FHSS #44 #40] ^40]] a#Ag. 444^ #4 4si 7}
4 #44 #2b4^ M. 444 ## 4347)- ae#7} #&## ae# 4-g_^4# 44# 

#a4Jt# $144 &#-& 4# 4]## 4 ##4- 4]^ 4444 44 44 ###
4^*## 44# 4$]7M1 44 4-0-44 Ji## 4 44 4& 4444. a#4& #_&& 4# 
a#, #&, 44, 4^,4# #4 444 #44 4444 #-§-# 4^-^ 4^-44.

[5 2.2-1] 44 IEEE4 44 ESTI BRAN4 M 44

s e IEEE 802.11 ESTI BRAN

4 4 802.11 802.11b 802.11a HiperLAN2

^^#4 FH/DSSS DSSS OFDM OFDM

#44 44 2.4GHz 2.4GHz 5GHz 5GHz

4#4 4 4
44 #s

1,2Mbps 11Mbps 54Mbps 54Mbps

44 44

4#
1,2Mbps 5Mbps 32Mbps 32Mbps

44 7M^E 44 4 4 44 44

4# &# HA'S" §1-0- 44

4^4 40 bit RC 4 40 bit RC 4 40 bit RC 4 DES. 3DES

#u_$_N &# 1 &# 1 &# 44
i 1

it4# 44 Ethernet Ethernet Ethernet
Ethernet. IP.

ATM, UMTS,
PPP, FireWire
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(2) #444^4 ## #4
#4 LAN #e#4 4 ##4 #3? $^# ##, 242 4

4^##4 #4 4M 444 #4#4.

4442 4#

199644 4##S #44 ##*M(OpenAir) = ^.S## 4## #4444 

4#44 #0-4, 24 444 4 44 424 ^# SOHO# 4^44 3l#4 444 a# 

4. 2# 444 24# 44 444 4444.

(4) IEEE 802.11

IEEE 802.11444 DSSS, FHSS, 444 444 44 ### 44^4. 4 4 7j-%] ae# 

2# MAC = 22## 4444 444, #4 44 41#4 4/] 42a. 414 244# 4#4 

# 31#44 44r4. 4, 444 802.114## 4# J&444 %#4# 4444. IEEE# 1998 

44 FHSS# DSSS 2Albps = 22## 4#%#4, 1998444 802.11FHSS4 DSSS4 #2 

##4# 4441 44444.

(4) HiperLAN

#4 #4 ## 44#(ETSI)4 444 442 44# 4 2# a 2^^e(BRAN)44 #4 

42 4# HiperLAN 1# #4441 444 H###(2Mbps4#)44. 44# #444 5GHz 
#4#42 444%4 HiperLAN 4### 4# 44444 #4## NIK44 4# 4 = 4

224 4) 44422 2## 4# # 44 444.

(3) #44444 4/44 #4#
(74 #4

444# 4##4#7} 44 4# 44-4 #4. <& 2.2-2>42#4#44 4#4# #4 
#44# #4 2.4GHz #4 44 4# #4 4 4^4 427} 44. 44s. #444 N WLL# 
44 44 ## 2.3GHz 44## # 444 #444 4#4 2/1144 44 2.3GHz# 444 
# #44 44# 4444 442 43142 444. 7l#4^2# 2.4GHz ISM44 #444 
444 444 44144 #4 ## 444 4427} 7}#g}7i uH#oil 4471- 44 4424 

4444 444# 444 44.
22# #4422 447} 51# 5GHz44 54Mbps #44# 444# 4##4#44 

100MHz 4444 4# 444. IEEE 44# 5GHz44 #44# 444 300MHz# 4#42
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$1#4 #4 4 #44 #4 4444# ##4## 4#43i 44. 444 3##
IEEE4 444 200NIHz(5.15 GHz'5.35GHz) 44## 44 444447} /}#43i 444 # 
44# 4#44 444 4444. 44-40M7)- 44 4 #4444 lOO$14&(msec)4# 4 
4=# e4a 44. 4# IEEE# 4## 41444 #44 5GHz# #44 44# 4#44 zi 

A}^. # 4## ^44 44-4 $1#^44 o}a;^ #4 4#4 #

## $14. 5.15 GHz~5.35 GHz44## zi4# 4# #4 444444 44# #444 4#
# a] 44 4 ## $14. 5GHz #4 4# IEEE44# UNII (Unlicensed National Information 
Infrastructure)4-Jl ##4 5.15GHz ~ 5.35GHz(200MHz) 4 5.725GHz ~ 5.825GHz (100MHz)
# ^ 300MHz# 444a. $14.
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2.2-2] #-0-44r ##

4 4 3 #4444(44:#) 444(44:#)
2.4GHz #4# 2400^2483.5 (2.4^2.4835 GHz) 83.500
5GHz #4# 5725 - 5825 (5.725'5.825GHz) 100.000

4 4 #4 824'849, 869'894 50.000
PCS 17504780, 1840^1870 60.000

IMT 2000 1885-1980, 2010'"2025, 2110~2170 170.000
TRS 371.5^381.5, 389.5^399.5, 81T821, 856"866 40.000

44 444 898-900, 938-940 4.000
#4^# 162-169, 322-328.6 13.600
N WLL 2,300-2,330, 2,370-2,400 60.000
B WLF 24,252-24,750, 25,5(Xr26,700 1,698.000

TV 54-72, 76-88, 174-216, 470-752 354.000
FM 88-108 20.000
AM 0.5265-1.6065 (526.5-1606.5kHz) 1.080

3F-S14- 4 #4 46.51-46.97, 49.695-49.97, 914-915, 959-960 2.735

(4) ^4
4^# 44 #4444^ #4^# 4-0-#^ ^-44 ^o]7]-3i #4. 4444 9M]4##4 

4^-4 ^-ji&j-y] 444. #4 ^43^ 4-§-Aa. ^4# #44 #4# 4^4 —44

#43 4-0- # #3 44. ZL44 444 #4^# 4444 4*344 444 4
%)] 4$]4 44/] 44# #44 44# 44 44.

[S 2.2-3] #3 #?}4 4-0-44#

44# gj-Oj
444 47-11

44# 44
444 441 iM 44# 44

2.402 2.480 2.400 - 2.4835 44 41]

2.473 2.495 2.471 - 2.497 44

2.447 2.473 2.445 - 2.475 344

2.448 2.482 2.4465 - 2.4835 344:
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(4) ISM 4 UNII
IEEE44# 34 #4 2.4GHz44* ISMGndustrial, Scientific, Medical Bands) #2* 34 

3L $14. ISM* 4* 34 444 444 44*4 444 44 #3222 44 4 4 $13 

444 ¥4 44*4431 24 4 3444. 32*4*44 4 4444 4**2# 24s

3**2 44. 24 IEEE44* 5GHz 44# 444 UNII (Unlicensed National
Information Infrastructure^ *24 5.15-5.35 GHz (200 MHz*)4 5.725 - 5.825GHz

(100MHz#)* 33 44 4 300MHz 4444 4444. ^44 44444 32*3*7} 
100MHz*4 5.725 5.825GHz4 43 43i 44. 4* 444 44 44 444444 44 
44 200MHz 4444 4**# 43- *47] 43-44. 4# 4444¥ 802.11a 4443 4 
44 5.15 5.35GHz444 444^1 244 44 5.725 5.825GHz444 44 43 3444 
200MHz 324 4433- 43431 442 44.

ISM = Industrial, Scientific, Medical Bands (83.5 MHz) 
UNIkUnlicensed National Information Infrastructure (300 MHz)

[3i# 2.2-1] 3-4# 344 44

(5) DSSS 4 FHSS
34 #4 $144 DSSS(Directed Sequence Spread Spectrum)4 FHSS(Frequency

Hopping Spread Spectrum)4 3 344 43444. 2H]4 4 4 434 4 444 3344

444 2.4GHz#4 802.11b *4#44* 4M #444* 43"# 3 $13 DSSS4 * W3 
4*44. IEEE44 802.114 4# #&42 #44 4##* 2Mbps4 4332# 4-431 4 
$124, 2#ej]444 *4* DSSS4 FHSS2 3 7144 431# 344 $14. 234 44 
HMbps4 802.11b* 2* 424344 DSSS34* 4444. FHSS* DSSS4 4* 433 
24 4 43447} #4 3344 4447] 4*44. 4-8-4-## 7]3# #34# 337]2 
4 4*4 4444 4*444 #24 44M4 4*44. 234 #***44* FHSS* 
4442 44 4*42 424 3"3# 442 44. 4# 3# # 4 43# #24 444 
#7}4# 3344 7]34 *3# 4 ## 3 $1## 3 3 $14.
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(7}) DSSS
^**4 444*3* *44* 4*4 ^47} #4 Jj&aj] 3.44. DSSS(Directed 

Sequence Spread Spectrum)* * 4 * u] e_ a] ^4 %i s|] * n|| c ] 5| ** * Jl* *44 4' 4 6} 

4 #44# #^14 *4 #4 ** 444 ** 4*4 **44 *4^1 4*a ^#44. o] 
# 4* 4*4 4?!: 4*44 4#4 44 44# 7}** &4# #4. 4*1 2.2-2*
DSSS 4*4 *4*4. 444 *44 **^144 ^-g^j 4#7} ## %*44* 4*
#*# %7jj 444 DSSS* 4# #44 ^-7)1 *** *44# *44 *4* *44. ** 
4 #7)] 4* 44^)4* *44 44* 4444. DSSS* #44 4#7} **** 4*#oj= 
4* 444* 4*4 7:44 *44 #7}e}zi *4^1 #4*# *4 *44 #* 4* 4 # 
** 4** 44* ^37 *-*a}7]* 44. *#* 4)44 *4* 4* 44** 4444 4 
4.

aemom
U|e

ii s »m
(Barker

Sequence)

B6S2
a3)U|E

J
jinj™nUrnj~LJiriri

_n_rL_j *FU L n_n_j

t

[39 2.2-2] DSSS -tit -89

L
r

L

C-]) FHSS

°] * 4 FHSS (Frequency Hopping Spread Spectrum)* 44 4*4 * 47} 4 Jl *44

** M4 4** 4 4* *44 *44. FHSS* *44# 4*4 4**3. 444# 4 

444 4*4* 4* 44*3- 444* *44* 4#4# 4444 DSSS4 4*7}** 4 

*4 4*44 4*4 44 44# 44* 44. 4* ^-4 2.2-344 ^ 44# *4*4.
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M
Server '

10/100
Ethernet

Access
Point

Internet |

2.2-4] ^

(i) ^-w]
n?-4l%!EM3E o|]2]7]. ^A1

^47]4 a# 7]^# 4^4 -§--§- ^]##t SM
4^-2 zre)jA^ oja^j ^ # ^^7]- ^4. 444^
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3)#4 43)2 22# #24 7)## 44^# 7)-#22 # # #7) 4#44.

(7f) AP (Access Point)
#43) 3)2424 ^#4 4# -0-g 3)2424 #^4^ 444## 44. AP# #242 

#4 ##4 7)## #4 442 44. 4# 7))#44 4# 4##3H 4# 4 4 44 2# 
# AP4 ### IP##4#4 #4 = 44 444 #444 VPN4# #2 4^1)44 #24 

7)## #4422 4)#4##2 7M4 4 #44. 4# ^4 #2 3)^ 3)242# AP# 4 

4 4-2 %# 7)4444. 2 5)4 44 3)242#4 AP#4 IP## 4444 =44 444 
VPN44 ## ^44 44422 444 2# 444 4#4 ##(802.lx)4# #4 424 

### 44)4 802.11VgA #4 22# #4 39# 4-8- #4" 0)# #!%## 4# 442 % 
4 44^22 22# 24 #4 444. 25)4 3)4 3)242## 4242# 44 4 = 4 
a. 0)4 &#) 4#3) o)oj) c%%t- 2#4 #-7)4# ## 4444 244)4 44.

- 4424 (gE)2442 # (3)^ 3)242#)

^5)240)21# AP# 44 444# 444# 44 444444 42.## #4^42 

444 44# 44 3)4#4 44 4#;)) 44 44. #2.4 444# 444 444# 

4#44 444# #4442 44. 44 ^# #4444# 444 444 43)4# 4 

4 4# #43)22. #4# 4242 4#3) 4# #4 4424 7M4 4444 444 

22 442 442 44. 4# 44 3KLAN: Local Area Network#) 442 3)(WAN: 

Wide Area Network)4 7)4# 4 4 °) 4. 25)2 31424°] 2# AP# 25) 4 222 4 

444 #43)4 44# 444# #44 4## 4# 4#2 3)444 44. #44 4 

42# 444 44 24#4 4:4 442 4-444 4#4 7)##o) ^4. 3)# #4 7} 

4 44 444 42 4## 4# # # 4# #44#4 4# 42^1-4.2 244# AP 

44# 44442 44422 #4 # # 4# 244# #4 #244. 3)444# # 

43) 442#4 ## #22 4-0- # #2 $144 442 4#44/)- #24 4# 4# 

# 4# 4# ## 3)242 A)-##4 ^7))* #4 443) 4-0- 442 44. 4)4244 

2 -0- AP3)# 24 4-0-4 4#(802.1x4 MAC #2 44)# 3)# 3)2423)4 #24 

2# 4# #0) 4444 #444 44. 4# 4 ##4 4444 444# ## 244 

4# 44. llMbps# 802.11b# ## 54Mbps4 802.11a44 #44 4# # # %1# AP 

7)- 22-0-4 #/))44. 514 2.2-5# 3)4 3)242 #4 AP# #4 #2 44.
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2.2-5] 44^4 AM 2^

- ^2-g-
^2-§- AP^ ^44447]- 7]^3]2g. 4444 $14. zie]2 44 7}4 7]^o] ^7} 

5]J1 $l]r f444. 4444^ 7^44 #4 4-0-4^ ADSL4 4# # f $1^# 
PPPoE 7]^o) 71^^23. ^^_44. IP^fr7] 7|^?M #7H#o] ^2^ 44 4
4 ^4^ 47]] 4%r 44 ^444. ^-7Mo_g. 1#24 4243. #47} gi^ 4e 
4 -n-id 444 &ES{. ADSL -^4 4 7^22 24# 4#4 7^442 4
4. 2## =44 4 4 4 #4 4444 VPN4^44 #44^-3- 4 #4# 4444 4 
22 $14. :%4 2.2-6# HMbps4 802.11b 22# AP4 5#Ibps4 802.11a 22# AP 
44.

• 2£g 802.11b AP

w/b *

4nl —1 

—1 %

w.
l9.g 802.1 la AP

y y.

[7i4 2.2-6] 22# AP

(4) #44 7}2
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#4 4# 4#44# 444 4 #4 ##x}## #44 ^7} $144 44. 4444 3z# 
4 444 444 44# 4 # $14. #444# PCMCIA## #4 5}9i 44 4## PDA 
# #^4 #44 7}^.# ## USB4# 4#4 #44 4# #444 4#Ji $14. 
icEM. ^^e]4 PDA44 #44 #44 4##& #4 4# 40] ^ ^ 44.

- PCMCIA# #4 4 4^

2.2-7] PCMCIA# #44 7]-S

#AJA_# zia]c} ##g-# 2c^# 4#44 #4 44yQ4 #4 #44 4#^ 4#4 
444 #4# # 444. zi^ 2.2-7# 4# PCMCIA# #44 #S# #4 #2 

44. 12## #444 KS4444 # 44 WIFI44### 4#4 4#^4 4# #4 
4#4 #44 S14. #2z## WIFI444 gl# #444^32 &#4 ^ sjji $]4. A}4 
###a_4 44$M#44# #44 4^# 7H#4a WIFI4## 44 44 444 # 
4 4 4#44 44# #4 4#44 4# 4^ #44 4^1#4 44.

- USB# #4 4 #4
4#44 4^=a# 4444 PC44^ #4 44# 4444 4# #4] #4 4#

4#44 4# 4#^ $14. #44 444 44## #4 ADSL# 44 444# 44 
#4 4#44 44 $14 #4# 4444- $1# #44 44## 4444 4# #JL $1 
EL 4 4 4 ADSL## AP# 444J1 4^a#4# USB# #44 4444# 444
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4 #4. $144# 44?]- $1# ^^4 a|#4 #44 ^^4
# 4444 alMii 4444 4-8- # $14. ^4 2.2-8^r 4# USB#

44 #444.

[z%4 2.2-8] USB# #4^! #4 #4

• PCI# #44 4-5.

PCI# #44 4-5.4 ^#4 #44 ### 44#^4 PCI4#4 #4 44 4

4. USB4E4 zi^ 2.2-84 44 4414A3. 44444 #4 $1# PCI #44 

4J1, ZL4 2.2-94 #4 PCMCIA# #44 #2# 44# 4 4# PCMCIA 7:44# 

$14. z%44 4444 PCMCIA 7^44* 442 %# 4 2.4# 4444 4## 

PCMCIA 4^447]g. #a. $14 #44 4#44 4 4 44. 44 4#44 ##4# 

#4^ #4 # #^.7} $144.

[zi^ 2.2-9] 444-44 #4 4# 44M PCI #44 42

(4) #4 4 444
#4 44444 AP°llvr $144# 44 #444. 44# 44-^44# 4444 42 #4
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4 ojcj-. riujLj. 44a. 74# 474 74# 44 444 ^o] ^7 44#4 4#447 4 
4. 774 4 44 #4 4#47 PCMCIA #74# 4a 7# 7 ## #44 74 444 
44## 4747 744 447 @4 47 4# # 4" 44. a## 444# 4#4 74 
a #4 444 74 4 ^4 74# 4 7# a #4 7.44. 74# 4474 4 4 444 
4444 74# #7# #4447 44. 74# 4414# a# 7 447 7744 4447. 
& 74 44# W477 744=44 #3. #44-4=4 4 4 44# #4 44 47 44=4 
44)44 44. ii# 2.2-107 4 #74a 3)4-#4 4#4a 47 4 4 7}4 774 4#4 

# 444# 7477 4444.

[a# 2.2-10] 4 4 44 444 74# 44 4441-

744=4 444
7444 4447 7# 44=4 #44# 4414 #4 44=7 #4 444 #44 77 

44# #a7 #4 44# W4 74. a^ 2.2-114 44 4# 47# 444 747, 

44# si7 44# #447 44#4 44.
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[zl^ 2.2-11] 4444 444

444 444
444 4444 % 44^.g-4 #4 44# ^4 4#4. ^-44 44^ ^4^] 4# 

& 4# AP4 ^4 44# 44. zi^ 2.2-12# 444 4444 ##44.

[zz.^ 2.2-12] 444 4444 ##

(e]-) 44 4^44
ja.z# #44^ #44 44 44# #444 4444 4#4# ^44 44. zi4

2.2-134 44 a]w_oi] 4^4 #4^! 444 j&4# 4# ^.444, #4^4 #4 44# ^
4# #^]7] 4# & 4# ^.44, PDA3E #4^3# 4-8-sMl 4# PDA# 44 #4^., PDA 
4 444 4-n# PCMCIA##4^ 4444 44, 4 444 4 4444 4444 44^1 
4 4444 #44-^ 44^} ?}## 44^] #44 4, 4#4 4444 AP#4 44 44 
##4 44# 4 UTP444 44#4 44# #44 ^.4 # 4# PoE(Power of Ethernet), 
^44 4# #44 444 #44 ^4444 ## 444^ #44 44 444 -9-44 4 
_2zi 44.
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(5) 9 AttH LIS (6) Power of Ethernet © MiEJE) AttH
i'f g

2.2-13] 4 s] 71-4 #4# 4# 44

(2) #4941# #4

#4# #4# zi44 444 44 ^43.4 44& # # ^
4 4A3. 3.4 4$} 444 44 4# 4# 4#4 a. 44 #4# #4# 44 444 
3A3#4# ##4 #4# 44# # 4 444 44. #4 44 ^a^oi?). ^#4^ # 
44 4444 44 444 44# #4 44 ^ #014,

(4) 444 AAA# 4

4444 AP4 4# 4## 4444 44. 44444 44 4 AP4 444 4^44A# 
44 44 44A 4A 44# 44 IP4^# ## 4^44 4)3. 44## 44 AP3. 44 4 

4# 4 4 44 4# 4#3 44. 44 4 zle]# 4444 4## ^ 4 44
4 4 4# 44. 43%A]-T#a. #4 3## a# #444 3# 4444 4#44 AP## 4 
4 4 43# 44. zi# 2.2-144 444 444 444.
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File Si“lecron Dpkons Ht*

1’iMlnl
l

R.
A1N-AP1 
A1S-AP2 
a2N API 
A2N-AP2

A3N API 
A2S-AP1

il I

L
Drop # N-701
Drop 8 S 1617A 
Drop HN-21906

------------
Drop # N-3079B i 
Drop It 5 2596B

.*-■ «-*-! " . I
S5=J —2a=_l

li-rs | Wn. |

— ,

21 -

-aaaU

NML
...^ I

u*l
.......... i iiMi i .......iiMHNMNKM^um
[zi^ 2.2-14] 444 #44 4

(4) #444^_4

4414 #444^4 ^444 ##
-9- XP^-44^ 4^-444 44 4444^ 4444. 2.2-154 #444m-g-
m#4 #44 444.

9. RoamAbout Client Utility - Link Test

Channel; 3 The station; JSAHN
Testpwtnet RoamAboutAP

*J

a' !
TestResuts j TestHistorp j Log Settings | 

'-Total

Excetent connection

00-01-F4-ED-5A-68 Addtes* 00-01-F4-ED-5A-68

swR KSKKaHK.
-47 dBm

: Norse level

Received messages
11 Mbps 152 100%

5.5 Mbps

[ZL^ 2.2-15] #444^4 ^]

4. 444 4 Z1B]A}4
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4# #4 #5.4 10^2044 4# 4# #4355 #44 7}#a}7) 4)#4 44

444 A)### 4#4 447}3 $14. ^^4 XgA} A)^o) $14 ^4 ## #4# 4## ^ 

#4 4# #5 Aj.^e}j, $14. ^.44 44 44^1# 4#a}7) 34 ^4 ^

44 44. #tN4 4-W# ## 44 444 #5# 444# 44#4 44 44 Sl#4 4
3 44 4 #44# #4 44 444: 447} 7}#a}7) 4#o)4.

(1) 44 44 (44)
44 444 44 444 ##4 7}# 44444 344 43 44 43 453 4^ 4#

4 444 #3 444 1444 4^# 4# #7} $14. 4444# #4 A}#s}2 $1^ 44 

444 s_44 #4^4 44 #4 44 4 444 444 ####5 44# 444a-]# 44 
44-7} 4#44. 444# $144 444^1# #4 447)7} 2.4GHz# A}#a}7)5 44. zz.4

n 444A1# 44 4^4^ 2.4GHz# A}#a}ji $1#^ 4"g45 #4# 444 4 #7} 64

4. 4442'4 447} #$)#$! 4 2.4 GHz4 #51 $14# 7}##$} 4
4 4 #4## 2450MHz°)4. 444 $147} 802.1154 137)1 4%i -3-

$14. 44-4$! 

44 44 8(2447 MHz)4 

44 9(2452 MHz) #4# A}_§_ 444 4444 4#45 #44# #345 #434# 4 

445.5. 4 13 4 ##44 44# #4. ## 4444 7W 1344 # ##4 44 4 #4 4 

7)# 44. 44 4##4 4## ^4^ 47}s))$ix) $14 # 7))4 #4# 4| 444 4

4(04444, 54444, 44 #33 4#3 ^#)4 44 3 4#4 4# 44-7} $13 #4 

4 4(91, 4, 4)4 444# 4# 447} $1$14. 3 4#347l #4 447} 44 4## 4 

a)|44 #454 4 444 7144. 47}4$14 4 4 444 4# #4 #4# #34 4 44 
(1 13)4 4# 45.4 44)447} m-Ag 4^4. 4##4#47i# 44#)$143#4 544 4 

4 444 #4## A}.a_s}7)# 4^-431 $14,

43#4#4A)# 444 4444 4#4 4# 43.$}# #4444.

#7)24544 44)44 47}e))$147} 4#4# #44 #4LAN# A}#a}^ 4# ^-4 

LAN44 4#4 44444 4##57} 7)44

#434 4## A}^-?}^ 42:471 #4LAN4 7))4 no4# A}## 4# 4#44 3 

# #1&A#}7} 4Ag#4, 4 44 4444# 4444 4a)H ^.AiLAN# 7))4 11-134

# A} .Q.

##LAN4 ##### #4433 544 44 4 444 #4# 4# 43 
4#4## #447)# a 2.2-44- 4-4 47))4 7))^3 A}_§_# # $13.5.2 

A1 ##LAN4 444#44# 7}a 444 g}# 7)1^3 A}-0-# 43
4 4-2:4)
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[a 2.2-4] <344^# #4444

4 #4# #4#(MHz)

l 2410
9 2430
3 2450
4 2470

#4# J2.S]# M444 #44 4^3# #*#44 44. (# MHz44 #4 GHz 44). #4 
4 44# #444 44 44 #4# 4424 44 4# 4## 4]#2 4# 4#7j- 44.
4# 4] #2 a)4^ °-44 44 944# #4999# #44# £4# 44 444# 49 

2#9 4. 4444# 4#93- 4#44°l#-4(http:/7www.sniffer.com)4 #44 4444# 
(Sniffer Wireless)4 4#4# 4#H44#(http://www.networkinstruments.com)4 4#4 — 
44 4 (Expert Observer) n4 # 44 #414 (http://www.wildpackets.com) 44 4 4 #4

(AiroPeek)#4 $1414. 4# #^4#44 9444 444 4# #44 #22914 #

2.2-16] #944 #4

(2) 44 44 44 4#
#44 4414# #4 44# 494# #42.3- # 4# ##9 #2. 4444 #42#
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4 7.4444 4### 7344 zi#4 ^4. ^4^ 444 44#€ 444# €444 44 

€49:# # 93## 7144 €44 44 4# 21444= 44. 44 :%4 2.2-174 #4# 

#€# 4444 93^14.
MFB4«009&(iMannmCM

444 #^421 21444 44. 73-4744^ #4 4444 #4^ 444 44# 4^-4 # 

44 44. 71-44 444 44 €^- M4 44 934#^# 4^4 444 44& 4# 4# # 
44-444 444 21444 444- 444 444 44# 44414 44. 44# 4 444 
€4 #4 #4# #44 44# 4 44 93## 214 # # 44.
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3. #444^(44^-#) ?1# #4 

7}. ;D_s_

#444# 994 #4 g#4 ^4 443H4 444#47ll A7H5j7j A]3|-%c}. #444^# 

#4^-# 44^14 4e# # $%# 3.# 43# 4 #44, ^-4 LAN, B WILL,
#4 CATV ## 4#4 gw g.# 7}##44, #44^1 #4 44^1# 4711 44# 44
# 4#4## 4## #4 4444 #4 LAN# 4## #4 4444 444. 4#4##
4## #4 444# ## 4#4# ^#4^ 444 4#4 7}#44# #44
44 4# 4##^, 444 #4^, 44 J9.# #4 444 44. s# #4 LAN# 4## 
#4 444# #4 4444 #44 ##4 4##^# 4#44 44^ ^-4 444
42 4-#- #4 444# 4444 #4# 444 44. 444 4#4 4#44# 4# 44 
4 ## 4##^# 4#444^ 4# #4^ 444# 4## 4 4# 4g.# "4 444 
4W# A#44 444. 44".## 444 #4 444 4#^}4 A#* 4#44^7]- # 
44-4-7} #x}4 o_g. 7i]# #4 W# #4 444 44^44. 20044 124 #444#44 
#4(ETRD# #g#4 4 #4447} #4 M 20034 14 44 4-4# 7H44#
HPi(High Speed Potable Internet) ##4#4 4## 244 44 44 44# 7j]#44 44 
4# 7fl44 4 44.

44#^(Wibro)# Wireless Broadband Internet^ #44^, #44## #4 444, #4 
444 444, #4 &Ji# 44 4 #444. 4#4444 441 4444 4#444
^ 2:Jt#o.3. 444# 4## # 4# 44##, 4#444 #4 LAN4 #4 444 44 
44. 444.8.#44#g4(TTA)# #4## 20034 6##4 a#4# #44# 44, #4 
#7i4x}7l#^4(iEEE)4^ 444 44^# ^4432# 4# # 444 44 ##4#
431 4# 3.57114 4##4 44^44 444444.

44#.^- 71^7,0^ ### ^4 ^ 444 4# 60Km 4^4 #7}^ 4#^ w
ADSL4 #44 ##4 1Mbps 444 444 #### 4€4# 444. 444&4 4##
# 4# 60Km4 #5.44 4#4 4## a#44. 4# 44^-g- 4W ^44 ^1#4 7} 
4^=g- 7H#4%7l 4#44 44#, 4# #4 4#a#4, s#444 ##44 #^444 
44# 60Km/h 44 4 4# #4 # #4# 44 #44. 444 Ji###4 44# 4## 
4# #71171- #444, 4g4#44Jt # # 4# HSDPA4 4# 250Km/h 4324 #32# 
#444 4#4 7H44 _&#44.

7147, AP# 4#A^ 4 lKrn4 44# 714# # 44. 4# #4# AP4 444 
4 I00m4 44 44 ^# 714 4 4# WWl 44. 444 4## 4#^a4 #4 ga#
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4##3 4^-4^ TDD #4# #### #4# 44## &#433 44# 4 #3, 44 

4# #433# 0FDA1A 4#4 4444. OFDMA #4# 444 4444# 4 #4 4# 

44 #^Y!# ###3 4# 4444^1 ##4i## #433 44 444 4444 444 

44 44 444 4# 444^ 4 4:4 4 44 44444 #4# 44444 44#

4 _%444 444 QoS# 44# 4 #3#, # 44 444#4 44 #444 444 44 

S14. 44# 444 ###33 #44 #4# ##33 4"r4 4#444 3### 443 

# 4## r 44.

[# 2.3-1] 4433# #4

filial^i;y ,

Al#-f"4# 2.3GHz 44

4#4 60Km/h

2] 43 44 4 IKm

4## #4 TDD

4### #4 OFDMA

4#44# 9MHz

4 4 0144 4## 4# : 1Mbps
4# : 3Mbps

#4# 44-g- 1

20064 ##444 4#4 4^^444 ## 443# 4433 44# ###3 #44, # 

### ## 4# 60km 443. 4###4 #3.#444# 4## # #4. #4# 44# 

2.3GHz 444 #3(443 44#)# 1Mbps #^43., 4#4# 44# 4 #3# # 3## 

4444. PC, 33# ##4, PDA, 44# ##?) #4 4433 ##/]# #44# 4# 

60km 443 4#4# 4## #443 4###4# 4##4 444# 4## # 4# 4 

434#. 2010# 44# 444- #4 900# ## #2, 44 4# #3.4 33 700044, 4# 

##A44 #7]-7]-4 ##%## 44 63: 100044, 33 3000444 ## 444.

4. 44#34 3# 4#

# 44 4 P-3 #4 44i 

:i#jA 4#4?] 4#-#3e
34# IMT-2000(3G)4 ### 44# 4#4#4 # ##4#, 
#2113 4-## #4 #444. :1#43 #443 #4 #444
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SMI 4444 44^1# 4#44# 344#4 4-% ^444 #4443 4333 3 #

37} a?ll #4^ ^44# 444 444 444 ##S144 4# ## 44# 4#
4SI4. 44- 4# ##44 &7] #44 #44 #44444 4#44-3 # 4" 4# 2.4GHz 

44444 #44 A}^o| 9044 ###4 4#& ### #7}#44 344?] 4

44-44. ## #44 #4# #3 ##. 3#, 7M # 4# 4^44444 444 #3# 
^#4-# ## #33 #4. zz.%44, ## #44 #4# 4##4 44 444431 4
4444 4 ##4 44# e 444, QoS4 444 #33 444 4##4 44a. 444 
444 4433 4 #4# 4 #4* 7)-# #4-4 444.

44 44 # 444 #4433 43 7]444 hand-off?} 7}444 4 44444 QoS4

4444 M4# 4e 444 ##444 4##4 4444 444. 444 4##4 44 

4 ^444#4 441 7H44 #3443, 4^11 444 3# 4 4-9- #4 4?}#44 443 

###7} 4^-4^3, 4^333 4 44433 3 34-0] 44 44# 433 4#44.

444 #444^ 4##^- 4## ##4 #4444 4#4# 4#3 $14 4#4 ##

# 444 443 4#4 44 4## 4# 4 SI# ^ 444, 444 4###(4G)4 4

# 444 ####7l##3 4#4 4444 44. 44# ##3, ?}## 4 4##& ##

#4#4 4# ### 4## 34 #4. #4 hand-off ?j#3 oj^ ^4 VoIP# 4## # 

Sis# #33.4 4### 4#4 444S1 4## 4# 4" 433a. 44 44444 444 

4-S133 4#4^4. 4# #4 &31444# 3##4 4# #44 4-?}## 4 4### si 

4# 3#-# 4444# 4^433# ##437} 444, 0)^^4440) 44 44 34 4#
# ## 4# 43 ##4 ^4 443 44. 44 44 #47]### 444 #44444

hand-off 7]## #44# 4## 44#4. 44 #4, #44 #4444 ##7j^ 3##

44# hand -off4 44 434 x}4}sL# 44# 343 44.
#4444 4## 33^44^1 444 44 3##44 3#:41 44 #^444 44 #

44 #44444 hand-off ?]## ^^}e}3 ##4 44^ 3## #4 #433 ### #

7} gi# 444 44. ^4 444 4## 44 44?} ;%## #3# 4433 7]## #43 

#33 4444 #4433 4 443# ##4444# 44# a.43 44. 44 4# 43 

44 #44444 4433 4434 hand-off 4## 4444 ##4.

4. 44334 #4

(1) 4#4 #4

#4444 4## 444 #44 Access 44 #433 44 4444, 4444 43 4 

34, IP 7j# 7144 43^g 444 Seamless# 443 4#4 7}## #4 43^gg_ #
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4%-zi %4.

o]E)# #44 %-o)3a7} %# IP 4%#Z)- OFDMA # %#7)^

4#

L 6

7}#ECDO, WCDMA 44 #4 %#4a%- 44 44#7)-a 24 44# %o)El %
# 4# 7j-# %44 A]^^o]s} # ^ o^o_ ^ojd-.

#4, %-o]aa7)- 444^- %# o)^.^ 3#. #^a4 4#, ^ %% %4%o)4, #4# 

%#7) o)# ##r 7le 4MJ! %# 4#o)n)_ %-o)3^^ 44 7)#%
OFDMA, Smart ^^14, MINO 7]# ^ 4A-))4 0)^#%% 44 7]^a3i ^

#& 4a4#4 #4^4$) 4#o)s). # 4^ $14.
0)51% 4#% #4# ## %4aa# %#%#% %##a % 2G/2.5G(CDMA2000 lx)

3G(lx EV DOAVCDMA)

#4 Af-§-%'% 4-4] 4 °)
#3 %%aa% 4)o] el 4

##4% 44 7)4Ga 444% 4%4% Pre-4G4) 4 #4# 0] 
##444^0)%-.

4# 2004% 3 30Albps, 2005%4.4% 2)4%44
4% 50Mbps, 2010% 44# 100Mbps o)#4 % 

& 449# ^0)4.
44 3# 44%o) 4G 4#7i)#4 7}m %#

o)5)% 4%4 3%4 # 4, 4% 20%% 0)^.^.%^).%^. ^.#4 -Q- J5_ 44% #7} A)U)/z
4^4# %o) 3t%% o)j^^% # ^##4 # 3%-^# #44% o)^.7M]7)) %%% A^a)^

# 44# 4 44 %o)%_ SK Telecom#: CDMA, CDMA2000 lx, EC DO# 3)) 4 A)&g. 
#4##4 o]% %#% Global leading R&D %#aa 34 7} Needs# %%% 44% 4% 
7))# % 4%o) 7)-## 443, 22% %^-%3a 44% 7)44 4 #44# 4% %3%# # 

#%3a% 44# #443- 444% # 440) 7j-4#4 7)# A^a)3# A)a)%# 44## 

4 #4 4 4%.

(2) 3) a) 3
4#%## #4 3^ a) 3 ^A)% 3]% 7) #33 4 4% 4 % #37} 4-%%3(4## #3), 

-r-7)-4$1 %o)E) 3)a)3# QoS% #4%4# 3#%% 4%#o) %3 444^7} %o)_ 3}%- 

4%, Messaging(SMS, MMS), 444 4, ##4a 4 4 44 44% 3^a)34] %#e]- ##, 

%-4.^-g-# 444 3.44-4 %3 4]%E) %^4 7}# 344% IP 7]43a. #4#aa% 4
4% 4%a 44^ #44 7}#%4, 344 cd 444] 4 ~5"- 44%% 4#4% 3

4445 %#-#%- 3a%%, 7)1%, VOD, %a%%4 % 4% 44aj
4% 3#,) 3 4^4 4 #4 #4%.

44:

44%
% Ej 4

(7}) %4aa% WCDAlA%-% 4#4

WCDMA# 4^ o)^%3).#oi)Ai #%# #4 44% 4^%#-& 44# 4444^- #0)
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#4 ^ #4^ 44^1 4## 442=4^, WCDMA4 ^}7] 4## HSDPA 44 #

#4#, ##44, ##4 4 #4 4## "##+44^# 4 #4# #44-9-3. 444# 42=^

as. ee-e qoS7> a #4# 4-4 #4 4 444442=4 # # 44.

hsdpae 7i#4 #4# #44°.^ #4^4, 4-4 ee# hsdpa4 44 # 

4# ##j:#4 247}# M^-4, #47} 4 4 444 #7># 1/5 ##4 444 #44 eee

3. 444 442=71- 71-## ## 3444 #4# # # #34, ^4# ##4444# 
HSDPA3 Wibro4 4# 4-8. 4 344# ###44 #3# 444 #7ll ### 4FA3#
###4 e71-444 4-S-4-4.

(4-) VoIP &4 44

4-433# 4 4# ^#444 442= 4## 4% IP 444 42=433 VoIP 444 #4 
442= 4#4 42=^ 4###4 #4 10 CH(20 CH) ## 4 3443 #7K#444* 4 
4 444# ## 443 ###33)3 44-4 24%(48%)4 444 ## #37} 444 44 
4 3.M444 443 4 #4 #7>M44 € 4444.

3# VoIP 4-4 #44 4# #44 #7}, &4 4# 4#4 #3 44 44 4 #3 #4 

#4 4# #4 #71-4 4# 4#4- Needs(44 7I-4444 # 443 4##44 44^1 4 

#4 4## 5%)3 VoIP 3## 44# 433 4444.

(4) 4# DMB44 4 ^

4-4 33M 3# 4 44 4# # 44 4 7] 44 444 Interactive 442= 4#4 7}M# JL 

# 4#44 444 4433 3444 4#4#4 4### 444# 4#33 4# 442= 
4 44, 44 DMB# 3#4# # #44471# 4##4 44, ##, 444 4# #44 7} 
#4 44# #44 ##4tii^g_ 44 ##4 444 444 ^^^^4, 7}tii^4 y}^}
714, 4#^4, 4444, ##3 44 ## 2.4 4 #3:4## 44# 444.

(4) ejL#4Elij!4-cq til 57

4-4337} 4### 7l#i- -ts 4-g.aM ## 3.4 4 4#4# 442=5, #4

4#4 ^j7^oiEiyi4# 4^443., 4##3 ##443 33##E}4# 200643
50'100Albps4 #44 ###(BcN)33 4## 433 4#44 #4 433 4#. 4#4# 
3### 4433 442=4 4##44. 3#, #3##E}4# 7}###3 43a#, 33# 
##7l# #433 4#4# 7}##4 442=ol^ 40133# 4#34 34 #4# ##7i# 
^3 4## 433 4#4# ;114#4 ^^13433, 3=314:44^ ^ 4433# 4##3, 
4#4, 442= 4#7]# #4 443 #44471- 44# 433 #444.
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H) WLAN 4 si a]a

WLAN# 44LIJL4 44 Hot Spot #4a& 444 44444 3_<9##4 4##a#

444A3.#, ^444# 444-3. ^ = 3.4 44# #4 4#4# 3.44# 443.&4 4# 
#44 44^3.#. WLAN# 443.^4 #444 44, 44 #4 # a44 4444 4# 
4 Eei)^ #4 #4 4a 3444 4## 44# #33 44-44.

44-4 44 4433 4 4#4#(WCDMA 4 HSDPA)# #4^# 4 44 n^-s} 44# 

4#444 4a 344 44# 44444 4444, 44 #44# 444# 4444 44 

44- 4433 A^# ^xie|-44 44. 44444# 444 444 44# 444a, 4 4 

4a# 4a 4#44 44## 4^-44 #4 444 44# #44-44 44 #33 444

4.

4. 44334 ?i# A#

(1) ## 4# 44 (Duplexing)

##4# 44 4 4 444 #4 4#^44 4 

44-4 4@n 4 #4# ## 4433, #443-
Frequency Division Duplexing)# 4 #-#35.

44# 4 4 4 44 44141- ##44 #

* ###3. ##4# ######4(FDD: 

#### 4###4 (TDD.- Timg Division

Duplexing)A.3. ## 44.

#4 TDD 44# FDD 444 44 4 4a# #sH #44 444# #4-3.4 TDD #4# 
#4# #4# ##433 ##4# 444 #^4 444 a### 444a, FDD 44# 
a## 444 # #4 #44 ##44(Duplexer)# 4444 4414# ##44.

TDD 44# 444 4444 4## 2:1 3# 3:1 # 444 444433 444# 4#4 
44#4 4# 444 44^4 4#4a, FDD 44# 44433 #4 4 #4 44#4 # 

4433 #4# 4# 44 4 4 344 4#*% 4-0144, s# FDD 44# #4# 444 3. 
a44 4 #344 ####- 444#4 44 TDD 444 ##4# ##4 4# 444 3.3 
444 ##44 444 4444.
3# TDD 44# 44 ### #4 3# 44^ A}^x}g.^-4 #4# #1:44# 444 

44 4 3# 44 A} #ojj ##4 44### 4#44 44.
TDD 44# 44 4#, RF a## 4-4 #4 #4 4# 4#344 $134 FDD 444 

44 Smart Antenna ## 4#4 #44 44# 7}#a 44. 3# TDD 44# FDD 444 
4# 44 ###, 44, 44# ## ###33# #44# 4# 44 44# 3#4a 4# 
4 FDD 444 44 #4#4 444 2^44, 2%H 4# DAC/ADC/j- #34a, a?]-# RF
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*447} #A4* *4 4*A4* 7M3. $14 7}44$1 #44 * #44 *4* 4
JZ#7j7} oj|# 4^4. 4ojog_# *4* ##A7} *A #4# 44^* #4 44^ Egj)^

4 4## TDD #4* 444%4.

(2) 4-*#* (Multiple Access) #4

4-*4 * #4 4#, 44 # *4-* 7]"44 3l*4 AS. 4_#*7] 444 444 #* 4-*4
#4 ##4AA 44 444A# Aj-#x^# ##** 4#s. 44# * 44. 444 4*4*

4 #4 3.4 FDMA, TDMA, CDMA, OFDMA *AS_ 444 4 $14.

(7f) FDMA

FDMA4 4-8-444 44 444* #44 44 4444. 44 44 449.7} 4 4444

s. 7^ 4 a. ^4^# 7MA 4^4* *##* 44- #* #444. 4#Azt 444 o]# 

444 AMPS (Advanced Mobile Phone Service) A 4544 FDMA 4444-

(4) TDMA

TDMA* 4*4-* 4*4A& 4*44 44* 4-0-4S# 44. 4e #* 44 44* 

*a 44# *&# 444 A44 4* TDMA 4^## *34 *4##4 7}# *

A44. *#4 4***#4# GSM4 TDMA 44* 4*4* 4544 4444.

(4) CDMA

CDMA* *4 *4** 4*44* ^44 ^oj *3(Code)A *#4*

4444. *3434 44** 4M.434 44*A4 #4 a4 4444. 44# *3# 4 

4* *4 4^:4 44*4 44:43.3 4# **3# 4*4*#444a3 #4. 4 4*4- 

* 31*4 44*3* ###4 ^343* *3444, 4*^}4 44*3* *a 4* *4 

7]* *44 43* *3:431 4*444* *#433 #444*444 44*4*44 4 

4*4* #44 441 **44, *3:43:4 44** 43434 44*34 ## 333 31 

*4*4* 4*#4 444 #444.

(4) OFDMA

OFDMA* 4*4#* 4^ 44* 7}4* *4*4 4*A3 *##4. OFDMA #4* 

OFDM* 714AS 431 4.A4. a 4A>* 196044* 4*5) *4#4. 7]*4 41 444 

4* 4A^44* 7D4 #4 *4* 4444 444 4^ 43 *4* 4#* #44

4 4*# * &%4. 4 4*4 ^4A# 4*4 4%*#4 #4^4. 4 4* 4%*** 41
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#** ##53 * I# #4 *#*4 4# 444 4*4- *4* 4-*# ##4

371)4914-. *4# 44 ###*# #5*7) 44l4ir *#*4 444 #5*4 5#44* 

#4. #5#* 4 #*4-4 44 ### 44 ^=*#* 4# 44444, 44 #*4-4 4:4 

4 47} * ufl e} 4*44 44 04 45-4 #53# 44 44 44 4 4.

=)# 3%## ** 4*4 4*444 44 5}* 4*4 4*44, 1980444* OFDM 4 

*# 4*4 54: 54, 444 4**4, 3#54## 4*4%4. 4* 444 VLSI 4*5 

44) 314 4 4**4 4* *44 4*4144 44 OFDM 4*4 4*44 44*3, DAB,

DVB 4 **SD(IEEE802.11a), WirelessMAN(IEEE802.16), 4455, VDSL *4 4**45

5 4 Ejj 4 4. 5* 44 4 4**4 4*44 444 *4 * 44 71 **4 °14.

(3) *5 4 *5 7|* 

(7}) *54 *5

#5(Modulation)# 4 4 444 #5# *444 *455 *744 4*# 41 ** *4*4 

4*45 #7*3 44*4, 444 *54 44 4*44 44, *4*, 4* 5* 4*

*4 *** 4444 4*44. 454 45* 4*44 441 4444 5444 44, *4 

7]44* °) 45* 444 455 *444 4*4 4# *5 (Demodulation) *3 44. 45 

# 4* *54 *4* 44 45# 4 74444 *** 4444 54*5# 44 44 44 

4. 4*4 44455 4*4* 4* 44# 45* 444 45# *#33 4*445 4* 

44 4 4 4*5:2 455 ##** 4444-.

444 45# 4* 4** 445:2 45# *444 4*4* 454 44# 455 4* 

4* 44 4 44# 4-431 44 4*44. 4# #4 5*7} M!&# 4*45 4-45

3 4554 44# 4544 4 4444 ### * #54, 5# 4 4 4444 4*4 7} 

*4)44. 44# #54* #*#4#5(ASK), *4*#4#5(FSK), 4##4#5(PSK), 4 

#-**#4 45(QAM) *4 #4. 445544 4*4* #5#4* BPSK, QPSK, 16QAM, 

64QAM44.

#4*4 45^)44* *44 4**5. *5444 44 *3#4 4* -7}44* 7}

4 444 ##55 44*5 4* 44 4##5-#5#(AMC) 4*44, 4* 44 444 

#*4 #5 4^z} *3* 7)#* #4** 444. # 4# #44 #4 S## 4*4* ## 

5*4 #5 # *5# 7)#* 4*#* 444.

4* 444* 4*4;)- 444 *4#4# 7) 4 #33 53.44= 4*. #4 4*4* #4 

44444 45 *4 #4# *44-3 4# 7)4*35 33#4. 7)4** A}*x}3*4* 

33# #4-53 444 #5 # *5# 4#& 4#*7i) si*. 44# 3*4 4*

#5 #5# 44) 4# AMC 4* # *4 ## *4-53# 4# 44(CQD# #**5 4
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4.
##4*(OFDM) #4* 421% AMC* 4*444 4 #44, 444 44 

4 **** 4*^44 44 4*^4 4** *71444 44 AMC# 4*4* 4* 44

# 444. OFDM4 44# 4 4444## 4# 4s# 4#47] 41 #4 4 *#*44 4 
4 4^4 #*4 #2: ^ *3# 7j4# ##-44*# 444 4*4 7}#44 44. #4^. 

#444 OFDM# 4*4* xDSL 4s^4 4#, 4# 4^ 444 #*44 AAIC# *3) 

4a. $14.
7)444 447)4 7)44 714444 44 *#o) 44 4443.4 c/I7} #4 4a, 4 4

444aa #4# 44 #44 44a 44 #a.#44 #444 #7l#4 4447)- 444

# C/I# #444 44. 4#/)# 44# #a 44* 444 CQI# 4#44 *4#a3 3. 

a#A3.4 7)44# ##4# ^a #44 44# AMC *4##* # * $14 44 44# 

4#*#* #7M# * $14.

(4) ris), #s#
-r-asKCoding)# 41# #4# #3*4 4al a 44* 4#* 4*3, a 7)#4 44

aa *3## 44 #s#4 27143. 444. as #3#* #3# #44# &#4a3. 4 

4#a3.4 *344 #4& 4## 44^14 ## #0)3, #444# 4444 4# # 
4* 7)*# #4. °14 44 7})4 4-3#* $1444 4*(Redundancy)* *7l#A3# 4# 

4* #37)- 44# 7)1# a** 4*47)1 44 *4 3#* *444* 444. 4 #4^3 

7))# *344 *4* 444* 4 3M 4*44 44# 4* *4 4^1 ### #S444 

4 #44* #3 4 **4# *344* 4 $14.

(4) 4#* 4#

44 as* 4 4* 444* 4 #33.4 7}# #4 4*4a $1* 4*7])4*44(ARQ)# 

7))*4a $14. 4 #4# 44 4# #4 447} r)|o)El ##* 44 #^4*34 *

# 44 a##0.3.4 44* 44#4.

o)####44* 7}4x}7)- 4M 4 7))# #44 #4# ##7} $14. 444 4%! #44 

4* ##7D# ^ #44 #4 4* 444# * $1* 7j#o) #a#4. #4* HSDPA43 

4#4a $1* 7]*#4, 4#4 4##$ia4 3*7)- $l$l# 444 4#*# 44# ##4 

4 #3 4 4*-#(SNR) 4*4 44**## 34* #4# 4*4 #*3 #444.

(4) 4 7)) 4*44 (Media Access Control) 7) *
MAC 4** *44 7H#3 ^ A}*# 44 E2))#3 ##44 3*4#
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7Ma 4447) 44 4-9.4 #4444 4# 44 # 44 4#44, 4# 44 #4.
x-l I id -S- J' 4 XI 14# 4 #4# 7] 444. ^-e) a# ## # We# 4## ^ uV

7)4 ## #4# #4# 4# 44 #2], lijE^a 44 ^ #4, ZlW # 7}-§-7)-^4 x}4 

# 44 #4 7)#& 55444. 44##444 ^C ^]&o_ 7}44 #^4 x}-§_

4#4 ^_#4# 44# QoS 4444 # 4* 4^} a4#3 

#, 4# 4^ #4 W44 44.
:##, 44 44 7)

(7|-) &7]4

4#44 # #=^^7} 444^ 4444 4 #4# 4##^ 4^444# &7)#7)- 4 

44a ^3^^147} a.444 4^3.7} 4 -9-444. &4# #x) 4 4^ #4 4#

## ##4a 444 ## 4##& &4#44. 4^a ##4 4-9.4 DB4 4444 4s. 
#4 44 4 #4 44 &4^#^- 4#4a 44 444 4^44 4444.

(4) 44

447)# 44 44 44 4444 ##7) 44 44 4 444 444zz^4 ^E)|

a. a## # #-0-4, 444 ^#44 444 #4 ## #4. #4 4 44 444^44 # 

444 4# 44 ##7ie 44 #a# 3)) 4 4 ^a.# #4^ a# 444a, 444 44)7} 

44 44)4 44 4# 4#4# 444 444 4#44.

(4) -4
#4# 7)4^4 44 -9.4# f^44 44 444 44 444#47)) 44^ -S- Bj-ty-sH:

4444. 4 #4# 7W44 ##7)#4 4# 44 ## 4a, ##7)#4 a#4 44 4# 
451 44. 44#4 71# &# 444#4 44 #4# 44& 44 -9-4 4 4 4# -9-### 
4444. 71 44# 4444 4444 44# #444 44 4444, 44 4a ^ 444 
444 4# A###4 55444.

(4) 44 ## 4 44
44 4 a 44 44# 4 A# 44# 4# 4%) #4 4 4447) 444 #47)7} A}#4#

#4# a444 44. a4# #44# 4# #4 447} # #a 4#4 #7)4(Poggyback)

4 a44 4 44. 44 4a 4aa. #4## 444 # 4###, 44#

4 44 J2# #4## #4 4# #44^4 #447} o}^2} 444#44 4# 444 4

/H## #44# 4 4-9-4 44 :4 444 4444 4 44.
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(4) #4#3
44 #4333 ###ss 34# 7}#^ 44 4^4#4 3347] #4 ^s# #33 

4# 334# #s##ss 7}37}# QoS4 4^^# 3#3 3S# 3% €4.
#4 AMC# 33-% 44#s 334# %44 444 4# 43 3-44 44
#3#4 3444 434 43-4 44 3334 s## 4= §^4. 4, 43 347} #3 33 
3# -9-33-0-3- #344 33 3^34 34 333 34## 4 $13. #4 34 334 #
43 3 44. oj# 34 434 34 #7}a. 34 34 334 ^#4^ #33- 4343^} 
4444 4 4444 #4. s#4 #3 43 347} #3 43433 3##ss 4444 # 
344 43 434 34 3334 #s# 3 Si4.
###ss 44 ^4#3 #s##3 4^#4 334 43^} 34 3333 344 24 

434 43 44 3444# 3444 44# 3 444= #4. 4# s## 434 4 34# 
& 4 44 333 #4#3 #s##3 3 3 44. 43 S3 4344 44 #4 43 7}# 
# 3334 4344 #333 % 4334 4# 434s 4 434 7}3 e 43^}# 3 
##ss s#4# #4 44.

3, 4344 4# 347} #3 437}# 3##SS #444, s #3#3 3334 33 
434# s 3343 43471 3344 #4. 4 #43 334 333 34 3334# 3
44 s#44 #3 3333 4444 34. ###SS #43 333 #433 #s%3 
4343 3%oj] 3#44. #3 #43 4%q- 43 QoS# 334# 7iw]^oj] 4#}# 3
#33 #34# 7ie4 #440} # 344.

#3 7}# S3 9% ##4 44 344# 44#44 334# 7#gs3 43471 4 7}3
7}7} XI) O s 4i 4433 34#ss S3# 3 44. 4 334# 7}34# QoS s#7}^
4 44#4, SE]S E.44 -r
#4#33 S44 347} #3 334

—4 33 37]4 sb]44 #4' ^34 -344°} #4.
343ss S34 7}# S3̂ -fi- c c -■§]-

ol 4#, 347} 33 334# 7}37}# QoS# #3434 4#^4 44% $3
#44 #3444 #4.

(4) #3 ## 7]3-Idle, #3 3
##4# 4344 ss] 4 #4 ##7]# #%S7} 43 3S# #4 S3 34 447} 4 

44.
#33 #444 3# ##ss 4-4#s44# 3 7}4 ss7} #4. 43- # 7}## 3# 

(Sleep) SS3 ##7]7} 33## 4447} 4 4#434 44 #%s# #47] 44
4 44 33#3 3444 7]##4# ##3 37]# #444. #### 33 3# 344 
3## #444 33# #4# 3 #4.
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Idle 2.^44 T: 4#7)4 4 4 e} 7} &IL /] 4 4-4-4 444 4^# 4444.

444 4 o]^ A] #s|_a_% ^!##4 #z))4 444##4 444 4 ^^2. 4^#
4 444 4-44 ### 7}#44 &He4.

-44 $>j'„ 44 # 
##4 44 #44

#4: 

4 4
# $14. 444# 444 zi# 444# 44#

=44 444# 

4 444 44 

4## 4#7}

#4 7}# 44.

4$}44 444# 4444 4 4# 44) 444

Idle ### 4447} ##4 44#4 

7}#44 4# 444### ###44 

4 7)4# 4-44 4## 4#

&# #444 #/ge}# 4#44 444^

4444 444g. 444)4 4# 44- 

444# ###4##1} 40)4.
4

7#4 4## 444# 444 ##4 4 4 ^-#4) 7) #40]] ^44^ #^#3.4 ^)4 444 

7} 44 44)3- 4## 4# 44# $M 444 4447} 4^-44.

444 444# 4 4# 4447} 444 ### 4x1^. 4# 4 44##&#4 ^4 4

4 Idle ## 4-4 4 4# 44444 4# #444 4#4 4# 44 4447}

444 4## - %d 7;]44 444#, 4# 447)# 4# #4 -a)) 414 4444 4# 44
4 4## 44## f-44## 4# 4444 44#= 4 444 44# 4 #44## #4

44.
44##7} IP 4 44 d)#4#4# 44 44 ALL IP 7)444# 4444 4# 4444 

IP4#, 44 44# 4 4)4#4 4a, #4 7)44 7^47. 44. ## 430 ?}4x}4 4# 4 
44 4 4 4 4## #44-# 4#4 4)44 4)444 4.9.4 # 44.

(4) QoS #4

44### All IP 4## 4# #44 IP 4444 Diffserv MPLS #4 QoS 4## 

4## # 44.

4 #4 # 44# 4#4 4#44# 44 44##4 4# 4)4 #44# 4##4 #4 

# 7}^ ^ 444 #444# 444 QoS# #444. #4 #44 #44# 4## 4-0-7} 

4 ## 4u]7. ^ #44 444 7}#4 #41#4 4#4## 4444 44. 4# 4

3D 44 4#4 #4M 4#4## 4#4 # QoS #4 4 #44 #47} 7}## ^#4 

4$}4 4#&}#.

(4) 4# #4

44##44 444 7}#x} 4 7}#x} 4^7} 4#^ ##4# 4# 4444 44

#4 4## 4444, 4# 444 #4 4## 4## 4## ## 44. #44# #4## 

#4) 4)44# #4 4## #4 ## 4##444 44## ^4:4 7}o)4 44# 4

- 85 -



3L##0_3.# 7}#A}#o|14 A^U)^# ##47l #4 94 #4. S# ^ 9# 7)#^

4^4#4^i #9# #^#$1 44^ ### 94# 9 $14 4# 9# 7)#& 494# o^ 

4. 4, 7)49 T^oj] ### #e 4%]^ #g.4 444 4## ###^.3.# #g#$l ### 

4# #44. 444 3.4 #99 #^s}7) <ys #^o]^eoi ^9?)* #94# 44

4# ^44 ### 4 #3.## #4 #444. ##3.3.# #9 ^ 3.# 4### 4344 

#444 ## ^ 43.## 44## A}^-9 944# 4# 44^# 4444 4# 4

^ 4 444 4## 3.## 4 444 44.

(5) #484 4#4 4#

44H3-4 4444 49# #444 #444 ### 4444 #44# ##3.47} 4# 
444 44, IP #44# &&##3. 4#44 #4 Mobile IP 7)94 9-4444 44. 4# 
44 IEEE802.16 5SEI #9 44 4# 4 4 4H 4#4 43 #### ##3.4 4444 

#^.4 MAC 4944# 444 ##4 4447} 44#4.
#43.344# Mobile IP# #4 IP 444# 394# 44 CDMA2000# %7)| SIP# 4 

94# $14 44 7}# e 44444 4 9 44. #344 44 :#M, #494## #4 

44# 7)94 44#4 44 4444 4# 447}# #97} 4 4 444# 44. #44 # 

7))# 44^)4 444# ##39 zt ##7} #444 44# 7}^ 44 4

94 4 4944# $14. 494 #9# $144#99#9 ###7} 4# 4#4#9 49# 

49 ##3# 4^-9 #49 IP 444#49 4## 9 &4. 44# #444 4# 43# 

#9 49# ##37} 44 #Ei44 9#e}7j 444# 4947} 4M 43## 4#^4 

4 4%# IP 9## #944 44 94 ##3# ^^^0} ##.. 4# i? ##

9# #444 9# ### #944 #4. 44# #4# 4444 #4 IETF4# 333# 

4 4#44#4, 4# #4^3 #4 4444 94, 94^MH ##3# 494# 4#44 

4# Mobile IP(REC 3344)4# 333#4 44#^#4, 4* #493 #4 4444 34, 

44444 ii£o| 01^-A^ A]sis}7] 49 Mobile IP 9 44 93# 49 44

#33 9^# 9 49# #493 44 9## 7}4# &#37} #.# 7)490.3. 4

9# 444 44 33# ##e}# ^49 A}9s}ji 0^4. 47O 9^4 ^94# ^ 44#9 

Mobile IP 7)9# 494# ## 7)9 7)) #4 944# $%4.

Mobile IP 7)94 4# 99# #4# IETF# Mip4, MipG, Mipshop WG# 9##3 49 

44# $14. Mip4 WG44# IPv4 7)4:4 444 444 °)^ ##7)4 0)9^9 4 #4#

Mobile IPv4 ±E9§}# #4 Mop4# deployment-!- 4# AAA#4 y 41# ### 594# # 

44# $I#4 Mip6 Working Group44# IPv644 built-in 7)94 Mobile IPv6 333# 

a### #44# $14. 5E4 Mipshop44# Mip644# #9 ##33 ### 4# a##
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it 4# #3 $14.

Mobile IPv4 4 44 #### 44 4 44 44# 444 RFC33443 4-4444 $134, 

444 #4 444# 44 ### ^ 4#-34 4 #7M4 44 44- 44# #433 # 

e#4 4 4943. 44-. IETF RFC33753 #4# 4 Mobile IPv64 IP\-64 444 44# 4 

444 44# 43 IP mobility 44# IPv6 444 444 44 4433. 41444 IPv6# 

4### 44 4444 444# 4443 $14.

44334 IP 4444 4144 4434 44 #334 444 4# 44# 4# # $14. 
4 4# #334 44# 44# #44 ##44 4##4 4443 43 443.^ ##44 

3 FBSSIFast BS Switching)# 44#3 $1#.
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4. 344 '802.11a/d/g' H ^
xL —I

7)-. ;H_a

f4## #4 #4 #444^ ff# 44#7} 4f4444 fff ^-4 4^4. fid# 

# fid #4#f 4f44 ^3. #4 5# ^f 4f44 4f#4 4 4444 #^4^ # 

4f f#4# 44^# 444. fid## 4e4 f#4^4 ^ $%# 44#f 3.4# f 

$1# 44# 7j-^]ji ^4. ?|e 4ffid#4 4f 4444 4# 4444 444# 44 f 

44# #3i 444, fid f^# fidf# 44 4444. 44 ##f^f 4#44 44# 

4# #44 f 444 #4 444# ##42. A}^-^ ^ ^44, 4f#44 4444 44 

4 #44 #4. fid## fid #^44# 44444, 4f#4#4 ##44. 44 4 fid 

4##4 #44 43244 ##41 3.4, fid## 4f#444 fid## 441 4444, fid 

#]E#44 4ffid#4 441 42.4. #ff^ 34 4^4 ^# 44# 44# # 4 

4. 4si4 44## # #444, fid## #f33 a## f 4# 7M3 #4.

fid#4 #4 f## s.41 4f4, 444 #44 #4# fid#4, ##4 #44 #f fid

#(Public Wireless Lan: 44 Hotspot)## ff44- #4## 441# 34371- client###

4 fid# 44444 4f444 44# 4444 4# 44, #f fid## 441^ 3437} 

4# fid444 44 4## 444 client#-^:# ^ 444 4f444 4 #3 7}#44. f

id client7j- ^45 4433 4#4 4# 4^f ^-3 4]^ 4#^= 3433

### f 44 44.

4# fid## 4idf4 #3 44f ##-33 3444 %#4, 44 344* ##-#3

#f fid#4 #f# #4 #4 #-#4 444 f# #4444 a# ff* 333 4

4.

4. fid# #4 fff ff

fid# #44 fff# 4#f#4 IEEE 802.11#4, f4f#4 Hiperlan#4, 4#4 

MMAC PC#433 #444. 4f lEEE(4444#4f4)si 802.11444# 4# fid# 

ff# #444 444 444 4444 ##443. 44. fid#4 4# #4# 199844 f 

e#7j- 4-3443, 4# #idf3* 4# 2Mbps44. 3 f# 34 3^ fid#4#&4 

IEEE 802.11a4 IEEE802.11b4# f #4 4 ff#444. 2.4GHz##4 11Mbps# 4

44# IEEE802.11b #4# 4-3. #f#44#4 5GHz#4 IEEE802.11a# 44#f 4 ##4 

f#f7l #4# 47H44. IEEE802.11b4 3### 4# 3# #id#44 802.11g# 4# f
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##333 ## 4^#34.

(1) IEEE802.11b (Wi Fi)

34, #4443 fa. 3.-8-#^= 3# !EEE802.llb4# 3-334. 3 if3# #4# 33# 

3# 3.27^ 3# 2.4GHz4# 3#33 33 4##2 11Mbps# ^ # 34. IEEE802.11b 3 

# 4## 333 3 33333 M3 23-# 2 324 #3 #27} 3^3 #2, 4 334 

4 3333 #44 3333343 #43 S#32 34. 34 44 3#4#lEEE802.b24 

3#4#3 4# IEEE802.11a4# if34, IEEE802.11g4# 27}3 if33 ### 222 34.

(2) IEEE802.11a

IEEE802.11a# 4#4#3 34 #3 #333 343#4, IEEE802.11b4# 43 5GHz4 

4 #433# 3#33 44 #3 #2 54Mbps# 4# 33 #334. 5GHz4# 3#33 

4#4 IEEE802.llb44 2.43# 324, 3 43# #44# 43 4#4333 4#4 
2.4GHz43 3 ###2=4 ## 4# 7]7]4 34# 43 3# 333 44. . 4, 3 5GHz4 

4 #4#3# #34 3 3 334 24# 4 3#3# 43332 33 4#3 37}4 443 

# #43#3 #343 44. 3443#. 3434 44 3#3 3432 $14.

(3) IEEE802.11g

34, IEEE802.11gif3# IEEE802.11b4 3"# 2GHz4 f4#4# 3#33 2^#4# 3 

333# 334. IEEE802.11g# a# 344##2 24Mbps, #3## 54Mbps43 2##4 

4 4#34. 24. iEEE802.llb4 44 43244# 42 33, 3#4 !EEE802.llb4#3 

3 4:& #33 4#3 33 #334. 3 4#4 3# #3 443434 343 #334. 

4, 802.llg# 33 #3 2##7} #3 44333, #4# 4#3 #34# 3# 20034

3#3 3 4434. 443 :i 443# IEEE 802.lla4#3 a.## 7}#4 3 #4.

(4) 7#)- 44 #3

333 #2 #2 #4333342 IEEE802.1143# 433 #33M# ###7} 3#3 

32 34. 2 #432 ### 222 3# 3# IEEE802.lla4 #7}3#2#3 a##7j- 

3^42 3# IEEE802.11h34. IEEE802.11h# fa. 3#43# 3# 444 44 #32# 

4433# I)CS(Dynamic Channel Selection)#, 44444 44 23 43# 4 34#

TEC(Transmil Power Control)4 # 43# #443 3#223 #7^432 #4. #3 TPC 

# 23 43 3 # !EEE802.11a43 ##44, PDA #4 #443 44422 234 442 

#2# 434.
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4*44 *#44* 44]^] IEEE802.1114* #433. 4-3:7]* ##4 $1*4*^ 
^#4# 4^43 $14. IEEE802.1H* RADIUS# IEEE?} #4 802.1x #6] *44]

44 $]## 4##3&4 *4^g 4*44# ##443# 4* 444.
o] 44]3 *##44 4^-4 44# 4*4* QoS(Quality of Service)* #44* 802.11e 

4, 4*^1# #4 3444 *4# *44 802.1H *4 &eW 441431 $14.

[a 2.4-1] IEEE802.il 3# ### *4

3* *4 44

802.11 2.4GHz ISM# 4 44 l/2Mbps 4**3* /Mile Infrared, FHSS, DSSS 
* 344 PHY 91 MAC 71]#

802.11b 2.4GHz ISM 4444 44 11Mbps 4**3* 444* 3# PHY 4*

802.11a 5GHz UNNI 4444 44 54Mbps 4**3* 444* 3# PHY?]]*

802.11b corl 802.11b MIB 44444 44 *4

802.11c 4*#4 *444 3444 44 *4. 802.id44 802.11 3^114 44

802.11d 2.4GHz/5GHz* 4## * $1* 44* 4*33 # #4. 802.1144 
4444 44 4* *7l*4 *4* ## *4 ^ 3*4* #4

802.11e QoS (#4*4 3*)4 4# *4. MAC##

802.11f 4413 343 44 4*44 333* 7H4

802.11g 2.4GHz ISM# 4 44 20Mbps 4*4 4**3* 444* 3* PHY7j]#

802.11h 44 4*4 44 aE#o{| *4. 802.1la44 4*44 444*, #4
*4-* 44 /]* *7}

802.111 4*4 4 7]]44 4# *4. 4*44* 4# MAC ##

4. **#44*4

(1) 44*$1
IEEE802.11W44 4 ##**3. 44444, 2001**E] 44 # ^e^^] #4 444 

#444$14-. 44 44 44444 4444 ^r-G-4 4443- 44. 20014 4 *^*4* 
4^4 *44 44^ 447] *4 444*3- #444, 4**3 3.44 4* $14. 444 
3.*#3. *44 44* 44 4*# 4*44* $14* 4 * $14.

(2) #4*44444 444 3# *# #3* 4* 91 4**444 4# 44- 
4444* 44*444$] KT4 443. #44 4=344 *444 4444#4. 4*44
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% 3#3 43#34#$1 NTTzi#4 #3# 343%% 44a $14. 3)#3%%
4r3#3$M4 4##3 4^44^i 444 33# ### 4443. 44 #344, %33 
#37)34 %#% 3 34 334 4-44 #4 3371 #713 2.# ##4 4# 444 3# 
444 $14. %# 334# 444 ##34 444 0443. 44 4#44 ##4 444 
4 3 3^M)% 4-4 4 44, 44 4) 444 44 444 3%34 3 34)7))% 44% 44. 
:i34 44444444 34 4444 #344 44 44 444 444 3##4# 44 
#4 44. 444 #3#344)4 444 44-#- 44 444 %33 %44 4444^-4 4
4#%%4 %3#3%# SO 1 -444 -4 4 #44 7] s] 5. 4%4 44 3 44.

(3) 44444444 444 44 4 3G 44-7^^44 44# %4 #%.
4444 3#^)%% 44444 %#4 444 4^44 4 $14 %3# 3% $14 ##4 

4444447144 #3## 4M# 444 $14. %44, 44444- 44 44# 4444 
4%# 4 4444 4444444#% 4# %44 # 4 $14 4$14. 44# 7i#& #%# 
4 3%% 4 44, 444 4%4 4# 3G4 %#7a%7i% 0)3^ ^ $^7) 4^-4 %3#3-4 
4 44 4.

(4) 44717)- "34 4444" 4%4%4 44# 4 $14 #4 #4 
44714 %4# #34714 4% 44 444 44 443%4, 4##37l47l7l 43 

3G4 7lu]^ $)34 4^5)37 4#44-, -#-# #%7l o)^-^!?! 4-2:# 33. 4^0) #7) 
4 4 471 $14. 4 4 Mo;] "34 437)3." 33^1 44# 4%% 3%# 44# 4 
44#4 4)4 4 34 3 3-44 3% $14.

Ol ^
M. t—

(5) %# 4 44444 443 4471 #7413^% 34 

4. %#4 4# 4#

(1) 7) ff e) B\

4447144 %% 34, 4%4% 434 44444 44# 444 $14 4 444 44#
4 7)4334 4# 44# 34 4-71)71 4% #4. 713471 71344 4## 34# #3#
3) 44 440) -3/1)%# 4 #4 4#4 %#34 $17) ##44. IEEE802.llb #3# 4# 
4 #4% $14 7)434 3#33 7)44%%4 #3# 4#4 ##-33# #3# 4 $14. 
444 %#/: 44%4 4334%4 43 1## 7)#3#43 #3# 44% #3#4 7i#
# 43# 3 43.
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IEEE802.11b4S #44 4# 4^4 54# #444 44 40bit4 Key# RC44S 4# 

4544## 5#4 #41# 4544# WEP44# #44 $14# 44. s44 4 454 

#s# ##44 #44, 44 4]## Tool4 4#s $14. 45# 4s# #4s A}^ 454 

4 454# z%44 444 44. 444 454455# #4 445 54s# 4444 44 
4 #4 454# 4444 444, 4444 s#4 4447] 4444. s 444 45# 

4# #44 444 444 444 44# 4444 4444 44# 44] VPN44 4444 

454 # #S4 4## 4 #4# 44 ##444.

(2) #### #4 44

#### s #44 44444 4# 4##s 44 #4 #4 ^4* 41# 444-4 54 
44 4^4.

(3) 7M4^g #4

4# 444^1- #4# 4^4: 4454 44444 444 4454 5## 7}4, 7M]5 4 
444, 4M#s, 4444 444 ^544#4, 44 444 445444 44 44 4#4 
4 4# 454 4 4 4#4, 7M4 44 4444. 4445^]# ^]7}4S5S 44# # # 
$1# 44-45# ##4# 44 444 444. 445 ^ o}E|e} #4^ 444 $14 A] ^
## 7}44^4 #4]7} 4s $14. 44 4444## #4# 44-# 444-7] 44 44 4 
7M] 7}4# 7}44 4-44#4 44s $1# 4444.

(4) R0I44444 4# 4 4#44444 71]$}
#544 4 4#4 4 54 4 # 7] 4 4 4 ROKReturn on Investment)44 4 4 444 #44 

4 4 4# 54# 4444 #544. 54, 4## 4#eM44# #444 454 #44 
444s 4s#4 4 4 #5## ##44# #4# 4$14# 44 #544.

4# #4, 4#4 7]-#3M4444- 45S44# NEC4 rWebhandyj 4# 447]# # 
444 4#44 4 22.44 °j] o]^_e].j7 $154, #4544 44^ 4

4# ## 44s^i 4 #43. ##4, 444 4 #44# #7]# 4^444, 4m44# 54 

4|f4 4##5# 54444 4f4 # 44 4#%## #4#4.

(5) EM}^44.4 54

7]#4 #44# s 4444 445# ##4s 4# 4444 4444 ^54 4## # 
$14. ztsl4 4 44 #54 44 445# 4#4# 4-444 #4, 4#444 #4# ^s 
$14. x}4#4 #44## #43. 44# #### #455 #4#44 #&a4# #44 5
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4 4"]/=# 4-8-# 4" $14. &44 4# 444 4444 44# 

44 4444 ^#44 44444 44^A^. 444 44# 4
^ 44 444 #444^ 
44 44 ^-4-4 #4#

4 ^14
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5. Wi-Fi 71 u A-1

7\. Wi-Fi 4#

Wireless Fidelity 4 4444, Wi Fi Alliance 4# n] ^ e] M4 4 a] #44 $] ### 4 — 

m# 7]4 4#4 #44 #44# ^.#5.4 #4# 714a. 44. &7] #4^ 4## 4-0-4
# 3] $14 71-4 e #433.^ 444 44 :&#44 44 #4^4. 4 Vendor #4 3# 

IEEE 802.114 4# 44# 443.^ ^1## ##4#3_4, &44 444 44 4# 444 

Til## 4## 44 Sl$14. 44 44 43MH #4^ ^#4 44# #4444#

4^4 #711# #444 &### 4#44& 444. 44 44 WECA (#4 Wi-Fi Alliance 

& 44 44)71- #44$14.

Wi-Fi Alliance*]]# 4#g_# 4^ ### IEEE 802.11bT)l#4 4444 $1%3_4, IEEE 

802.11g, IEEE 802.11a# 4##^# ;H4# 4##4 #444 44 4# 4#& 4#Ag. 4

# 4 4#3.g. 44444.
Wi-Fi Certification# 444 ##4 444# 4±44 ^#44 $1#4W^4 #g. 4# 

Vendor #4 4#44^ ##4# 4#4 # 4## 4#44. 44 44 #44 4#4 44 
4 42:4^1 4%W4, #4 Wi-Fi7l 44431 4 4#4# 44 5.# #44 4#4 #44 
#4 Wi-Fi certification# 444 4## #443 44- ## #44 #tM #4# A^xl- 
#(KT, SKT, 44^#4 #)3E #4@ 4#4 #44##4 4# #44^ Wi-Fi
certification# 4#443. $14.

CERTIFIED
[34 2.5-1] 4#4 4#4# ^3

4. Wi Fi Alliance

Wi-Fi Alliances}# 44# 444 4444, #tN 4#(IEEE 802.11b„ llg, 11a 4#44 
4 4^4 4#)# ##4# 4s] 4^4#^ #444 44. 19994 10^4 #^4$1# 44
4# Wireless Ethernet compatibility Alliance (WECA)s|~- 4 3 3-5L Agere, Cisco, 
Conexant, Dell, Intel, Microsoft, Nokia, Philips, Sony, Symbol Technologies and Texa 
Instruments #4 #44^3.4 4# 4 3# 444^3, 44 4 2004 44 444

# #4 $l#-4, 1,25044 Certified products# 4#4 4 44.
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4. Wi Fi Alliance^) 4 fj-

4 444 4# 4^4#4 802.11 #44 44 4## ##44 4^.^4 4 4MM#^ 4 

44 4 4# 4444# 4## 4w 4-^4, /}4 4 4## 444 4#4 3:44#

4w, 0)01) q)4 Wi-Fi certification# 444 4#44 2.44# 4##3., 4#
4# 4°)4. 91# Wi-Fi Alliance 4)44# WISPr(Wireless Internet Service Provider)

subcommittee/} fr44w $%4. 4# ISP#o] Wi-Fi 4### #4 44 ^ SOHO 444 
4 u) A: ft 4 Promotion 4 Support 44-
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6. 444)a(RFID) #4

7>. 711-8-

^4 #4# RFID# 47}& 4 4 444 % ^ 44444 #44
4^ 3MH #44# #2, #4, 7}^, a#, ##4 Public utility ^4 ON

4 ##, ##, 44, 7}4, 4#4#4 ## 4-4# #44 4 #4 4 4# 4###4 -§-44 
#4#224 44 4# #44 4## #4#4 ### f 4# 44 4# ^i^ 

44. iq-sM o]s^ RFiD7l#4 44 44 4444 ^^4 4#422 44 42# 2.44 
4 ^ 4^444 4### RFID# 44 4: 444# #2 #f## f 4# #44 ## ## 
#4 4 4-8-44". f£# RFID7} ?1 #4 passive 4 444 battery 4 444 #4 4# 7]^o] 
#4-#4 self-configuration 41-.444 #4 RFID 44 4 4 44 4 444# 45: #-Sr4Til 
#22# A^ui^:# 7}##7il 4# active#42 ###4 44 4# 4# ##42#a
2. #2 4^44 44 Baseband 4 RF frontend## 4 #4 42.^4 44 4 #3. 4 #4
31 44-.

(1) 7l#4 ##

4444^ 44 ## 4m4a 424# ##44 444# RFID # USN(Ubiquitous
Sensor Network)4 4# #4 444 #44 #4 #4 7l^r4 4#4°14 444 44 4 4

4 4# 7m ^ &#4 4 44 #44 44 44, 4#. #4 #4 #4444# &##. 4
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444 RFID 4 4 44 7}^ 7%%}- ^ &74-4 44 777%4. #7}& 44 ^2. #44 4 
44 4 744^1/% #444 RFID 77 4# ;H#4 44 77. #7. 7}#, 77774 #7 
tl7)j^ #44 7# RFID 2^ 7]^& 4774 444 ## -#-# A^l
2# 7}7"44 47 47 7jj#oj 2744. 4^1# 744E}2 744 #3)147 4# A}##3. 

RFID4 442 474# 7# 4444 44 RF Front-end ^ Baseband
474 744 1] #4 ### 4#:^ 7#(SoC) 47 7H#o] 2744. RFID 94 444 # 
4# 744 7#7# 747 4#4#7 27# ##4474 4^ a74 4#4#74 7] 
4# 47 #47 #4^ #24 ###4# 47 ##22 914 77 44 744 #^4 # 
#4 4742-2 4# 474 ##7 4# 2-44 ### #E)|ol#_ RFID4 ### #4 

477 4744 ^^44 3#, #7#4 744#2 442 2# #2 ##74 4744 47
##422 44 ## ^^CH]7^ 24 #44 UHF44 RFID 74# ###31 #77 
#774 4# 477 #24224 7444 RFID ## 477 # #-4 24## 7 47 
4# 444 4-9-44. #3)1 passive# E)| 4 2## 3)14 #2 7# 774 4#4 44 RFID 
474 44 44 #4 44 4 7% 4144 ##474 74-g active# EH 4 74^)5} 2 ##2 
444 '-! ‘Xv 4444 44 active444 passive 4EH# 444 RFID 44 47 7]]44 4 

.9.44. 4^4 RFID4 4442# 4747 47 772 4442 44 44444 7442 
°14 44 i)|jS-4--i7j- 4444 4'o-4-S. 44# 4444 47# 22# 4243.S- 44 
$} 44 44414. 43)1 900MHz444 44 277 ISOI8OOO-6 type C?} A}### a# 7] 
72 3)144424- passive RFID 7)#44 #=7 USN4 ### active RFID4 44 7)# & 
7#4 ### #22 4444 444 44 474 ##7 .§.e} 7]# ### 4-4-7} ^24 

4. IE# WLAN, #-##24- #7 49}% 4# 774 #3)142 2.4GHz 44444 RFID4 

47 4 44 774 4?} 444 44 43:7} RFID #2^4 27?}7 &4# 7}^-^4 %7^ 

4 ^7j 4^-4 UHF44, # 900MHz 44444 RFID 4 444 W 4#oj 

4f 44 4}: 4-^51 ^7}# 4" $}7) 4^4 44 W 7l# 7))# ^^7} #?}# 4#-^ ^ 

44c}. 5'1# ^r)la) RFID44 444 4# 7)^44 UHF(908.5-9I4MHz)44^- RFID/USN 

-§-#.& #4 zt4#47l 4^-4 4 4444 -^4 7}^# RFID 4 447)4 44 44 4#

7)1 #4 -9.?si 4. UHF444 passive/active RFID SoC 4#^ 47 4%r4 4Jt 47 2.44 
RFID4^2 #4 4-§-44 4M 444 444 4 #2.2.4 4-§-44- 4#44 4442.# 2. 
44 4^=4 21# o)-§-4oi 7}^- ^ #-§-7}# 4711 47 44 7l#2_ ^7} 4# 4 ?l# 7H# 

4 42.44 744 42.2. 44-44-.
47 UHF 44444 passive/active ##4 RFID SoC 7)## #4 ISO 4 EPC4 74 

A74 73|# passive RFID4 44 4444 USN4 ##44 MW #4# active 
RFID/1774 jiBis} 3M #^7} ?}7# 4 44-.
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(2) 44-444 ##
*###5 #4 4* 7)## *3* *45 4*5$l33*43, 444, 43**4 4*

** *4 tel 4*4 #4# AWID, Intermec, ThingMagic, Avery Dennison** **7)*#^-

*455 RFn) ** 4-a# #**# *4 44 7)## 4% *** 4 *# *4* ** 4
4# *<g^} *40)^ RFID?} ***#3 43*5* 44 *#5 #4* *55 4#

4# °1#4 7)*s) 34*, #7)#s}, 4** 4 #5**4 ** ** 91 #* 44* *4 

*44 45# ** 3#o) #4*4 #4 #4*4 #4**3 #* *47} 444 55 #

#4*. S, *4 **o) #7}# RFID* *44 444 *34 *4§14 3# 44, 4#, 4

* ** #5 444* *4**3 45* a# *4 4**55 *3# **455* 444 

4^5 92 **5 4** #4 *7}- 7}* *# # 4^ ^44 4 4444. 53^ RFID 44 

444 *4 #4* SoC, 44145. 444, ** 355# 7)#* 44 444 *45*7} 4

* e 5*7} 4 3M 44 7)#5* 444-4 **** ** 4 43# 43* 7)*# 5}#3} 
4 44 4444 #* 92 44 44 4*55 *7} 444 4*5* 4444. 444 RFID
SoC 44 3-44 44 7)*2) 7H44 USNCUbiquitous Sensor Network)44 #7)] 7) #5 4

444 4* *3*4(IT), **3(BT), *3(NT), #4(ET)*4 7)### 4445

(convergence)7]- *5* * §144 444 47} 7) 4444 444, 31545 44 4 = 4 4
57)1* 5*7} *444. 54 RFID 92 USN* 4* 4 4 *4445 44 7)## 44* * 

4 44 *# 444# 7|# 44 92 _o <% 44 ^$} nt ****4 #3 7}*4*.
44 444 *43*4 IS018000-6# UHF 44 RFID SoC44 RF front-end 92 baseband 
4 4* 7]#* 5**554 4* *44 44 *4 444 7]* #54 455 44 44 
4# 7}*** ***4 44 4* 44 *4 #4*4 4* 44* 5* 4# *45 4*4
4. RFID4 7}*4 *4 *0) 7} 7)44 passive 4 45*5} active 4 45 *444 4* 55
*4 4 *4 *4 454a 7)** 7}* RFID 7)#o) z}^ *44 4*44 O]# *4 

global 454** 7}#*7)) *554 *5 **4 *4* 4 5*4* 4**4 *4 *44 

454 7)4*4. UHF#4# passive/active *** RFID SoC 44 4* 7##* *4 4* 

*4=4 4* *44 **# #* 92 44 4** *4 #4** 3#4433* *4 a** 

92 44 7)*4 4* *7} 444 437 3.4-7} OIL}, tr}B}A} 0)2)* passive 92 active RFID 

4* SoC, 45^ H/W 4 S/W 45*3 355# 7)* #* 4* 44 *4# ** 44

44* *4*31 4* 44* 44 4 44* *44* * §1* 455 7)44*. UHF4** 

passive/active *44 RFID 33* SoC 7)#v} *44 #7)4*4* 44 7)*s) #3 b2 4

* 7)#a) #4*55 *44 4* *44 4**554 43.# 4343 3# 92 7|#

4## 5*7} $14.
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4. #4 - 4] ##/)## ##

## 44 #4 4-0-# 422 #44# UHF444 RFID 4#4 ### a#
# #44# ISO, IEC 18000-6 type A, B 4 EPC Global44 44# Class 0 Class 1#4 4 
/] 4# 4 4 4-4 &^4 #4#4 2 2#4 3-all# 44 433-9-4 #4# EPC Classl 
Generation2, # ISO 18000 6(type 04 #4"22 #2 4^1#4 444 42# 2#4 44 
444 4# ### /H##2 #24 44 44 ^4 #42 444 4/1-3. 44/1-31 44 4 

#4 ### 4444 ### RFID4 4-0-# 44# 2#4 444444 444. 2# 41# 
44 44## RFID4 ## #444 4#4 4# #44 #44 RFID 44 #444 4# 
t°] # 4 4-9-4 4# active RFID, passive/active #44 RFID SoC, 2-44 RFID, USN#

4 4&# #-§-#44 ### 4# 4#3. #4 # 4 4 444# #2#22# 43.# 4#
# #-0-4 444 44# 444 #4# 431431 44.

Passive Active

[3.4 2.6 2] RFID 44 4# 44 44

(1) 44 4# #4
4#44 RFID4- 4444 4444 4# ##4 #444 4242 44 #4# 44 4 

#4 #4442# 4# # 44 ### #4-9.2. 44 244 4# 4# #22 4^42 4 
4. RFID4## -f#4 44# 4422# 0)4 20034 44 ####4#4# #422 44 
444 4 44424 #444444# 2004424 USN## 4#44# ###2 4##44 

4# #2 #4 44 2005424# RFID 4# 424422 644# 4444 ####24 
#2 u City## #4 #2 #4 4##2 44. UHF444 RFID 4:iH# 4#, ##, 44 
4 #2^444 #24 4 444 #444# RFID ^4 #44 ### 4# 44 4#4 4 
24# ##44 #4 4#4#4 #244 #442 #2# 44# 4#44 ETRI# Gen 2
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1.044## 4* 7H##4 42^0] 4#* *4 ** #24 #4# 421444

#4 **##- ##4 44#2 ##. #4 #* 4*4# * #*#4*#4##(ETRI)* 4 
o]EBjj>.f 4o)4A nz\3L 444if4 *4- 20054 9S44 4#-& 4444 44 *# 44

# #M#*. a# 441 4*44 7f# 441} *4=4 RFID 7))#* 44 #442# 

4 900MHz4 RFID 42 ### 44 44* 44 ^4^-4#4 4471444 443. #j1 

ETRI4 2444*, LG##*^ 44 7l)#4 #4#2 4* #^44. 20044 2*^1 7H#4 

#*# ETRI*4# 44 RFID 4*4#^ #4 44^ 4## 44* 4# 4 444 44 

44 4444 44 34 44 44 *2^ *4### UHF44 7)# ^444* #* #44

4#4 =-444 7l47H#-& #4- 4* it3.7} 4*442- *4.

444 ETRI* #4, *#, 44 # USN,4 ** 44# *4* 444 *4 *27} 7}* 

4:* ##*** 44144 #4* 4# ISO 180000-7 444 433MHz active RFID 4 a#- 4 

4* 37H #47144 7l)#4#24 20054*4= 44 ##(e-seal)# Eljzt7H#, #44#, * 

#33.a#7H#. 42^ ^ 44* 4#*# *#*42 44444444* 4# 2.45GHz 

RTFS (Real Time Location System) 7)# 7l)#2 # 53 #44. RFID# 2, 4 4 71, *44, il 

#4 #4# H/W 7H# 4# 44# *4^.4 42 7H#4 3* 4# #444*51 4# 44 

444 4 444 7)### &*# 4## *2*4 *442 4**4 4## #* #4#* 

*## * 4# 4*## #*a #4. 4##* RFID 4444 4*4 4^-* LS#4, 444 

2*^.4, #44#4* #* 4444 #4*4* 4# 4** *4*2 #4. #4 ** 4 

***444 4# #2 #= UHF(900MHz)444 RFID * 44 44 4** 424. 244 

4|2, #44^4, #4^.S41 * * 2047H #444 #4*** 4# 4** *4*2 #4.

*-4 4# *44* 2444^4 4244 UHF(900MHz)444 4*4# 7H#M2 a#* 

44 444 RFID LAB *4 13.56MHz 44 4*# 44?l# 4## 42a #44 #*. *

# 2414427} 7H## 442.= 4* 4*#(ETCS)* 4*4 #7)14^0,14 15m #44 *

44 4* !65Krn ##&# 4*# * #* #44 #4. RFID #*# 4# #42

* #25. 7124 4 44##*4*##(FCC)2*4 UHF(900MHz)4# RFID 444 4# 

FCC4*4 47}&2^#oi #4^# 0,^0, n)A* #*. 2# 424* 44 4# 9044 *

#*4 RFID*44 #x}# #2 444^1^4 #44* ** 2* 447)*g. #

a# **4 900MHz RFID44414 444^14 7)### *4*4 444 *4*44 4*4

* UHF(900MHz)44 4*4 444# 7H#a}#4.
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2.6-3] 900MHz 4M Kiscom RFID zM

" :

USA site licensed : SOW EIRP

USA unlicensed 4W : EIRP 
European unlicensed - 500 mW EIRP 
South Africa : 8W EIRP 
Korea : 4W EIRP

• 4^ :

USA unlicensed : 902 928MHz band with frequency hipping 
Europe : 869.4-869.65MHz fixed frequency 

- South Africa : 915.3MHz fixed frequency 
Korea : 910 914MHz

• Cover range :
USA site licensed : 20m °] C>"
USA unlicensed : 4 6-8m 
European unlicensed : 3m °] 4 
South Africa : 4 10m
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- USA unlicensed : 902 928MHz band with frequency hipping
- Europe '• 869.4 869.65MHz fixed frequency
- South Africa : 915.3MHz fixed frequency
- Korea : 910 914MHz

• Data rate • 64Kbps/256Kbps

#4 ## ^ LS#4# #444 4 #33 RFID 4# 4^=3 444 ## 10#4 if 124

44 ##s}## ##44 ##7}^4 ## 4#3# 2005# RFID 4a ## 44!

# ##e}a 3# 2007#44 #### RFID 4a ##M 43# 43433## ##44 

444 4 RFID 4 a 4 #4 ##4-3 4 4# 4444. UHF 44 4## 4444s 44 4 

4#4 EPC#3# CO, C14 ISO 18000-6 A/B #44 44# 4 711# ##4##4 #4 

ETRI# 4# if4# 4#4# #4333##4# 7H#44 4?]] 444 4#4## 4#a 

RFID 44 o A 4#a.zi ## 7H# #4# 47M #3 #3# 444 ^44# %#444 

4# ##3a 44# ## 4# #44-. #7}433 active RFID 7]#4 ### 2=43 44

3 4#(SAL) 4 USN 4## 4444 44 #4447} ##34- 4# #37} 7}#?}#-# 

## e}4 #444 4#4^4 444##. #4 #44 4447} #4-4 #3 ##^§4 ## 

SAL# #444, ###4 4# # RFID4 #4# 34#}a ### #4 4## #7}# # 

## 4#3 ETRI# 2006# #44 SAL 4## zH# #344 #-§-##4# 4 4 #3 ## 

#4 #34 3# #4 2=4#4 4# ^7^3344 4## #4# 444# 44# #44 

##44 4# USN 7]## #4443 ##4 4444 4# 4# 3# ##44(OS), 4 4

4 ## ## #4 4#, 434a 333# 4# ,444# ^ 444 4# ## #47H#4 

a 2006# 44# 444 4##44 # 3MzD 7^43# #3#4# 4444-.

(2) #4 4# #4

RFID 4a ^ 4##4 ### 4#4 ## ^ ## #44 444#3 #44#4 2003# 

34 444 Matrics, Alien444 EPC #44 3m 4#44 #44 7}## 444 ## #4 

43## #M#4 4 44433 zH#4 #47} 7}##4##. 444 2004#4# #4ae 

(ISO) 4 #444 2004# 4# Philips, EM, ST Micro 44 UHF444 4 a# #4 ## 4 

a##34 2005# 3#44 !MPinJ#47! EPC ClG2(ISO 18000-6 t}-pe C) #44 4a# 

## 4 ### 44-33 Philips, TI4 # a 4 4^ #34 4444 4# 4## #

4#&4a 44. RFID## 4344 7H# #4 #44 RFID 4a. zH# #41## #43# 

Philips, Intermec, Matrix, Alien, EM Micro, TI, Hitachi# #3 4# 7] #4 44 4# zH# 
& #43 ### #44 #3# #444# #4 #7}7} 13.56MHz ## 7H#-s}#3 #44
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900MHz 44 4# zrti #434. RFID 447] ;]]# #4o,14 UHF444 44

4m3^, e}o]E^^ AMlEi]a^&x]. LG CNS, 3 #4 4. 4 44a,7]# 3 #3# 44^

43a ^ ^4 44#4 ### 43# 34 3#& ^#3a

#4. #3 4# 4-# 3#33^ 3 31344 RFID^44 7}# 333

o] ^#^4 M3#a ## RFID 3a^4 #33 #444 4### 3443 3334 # 

33a $14. ^3 TjjE^^4 oi^ ##4## 3#4a#g_4a^ #4^# #3ag. RFID

4%#- 3a #ji 3#4a#g_4^4 #44# 4### 34^3a, 4^3a# #44T "-T

#33a #a4 34^4^4 #44 3#3 4^3^14 4#4 44 $144 4## 3#3 

4 4#3 4444. 900MHz444 RFID7} 7}# ##44 3444 444444 34^.#

EPC Cl Gen2(IS018000-6 type C)4a# 447} 33 3# 44# #44 434 IMPinj4 4 

a# Monza# 444 Speedway7} 'RFID 7] 4 Live 2005' 34#a43 34444 AWID,

Intermec, ThingMagic, Avery Dennison, RSI, SAMsys, Alien#4 4"# 4 71]ir°) 4# Gen 2

4## #43-31 44.

[714 2.6-5] EPC Cl Gen2# 444# IMPinj44 RFID Reader

[714 2.6-6] EPC Cl Gen2# 343# IMPinj44 RFID 4 a
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[z%3 2.6-7] EPC Cl Gen2(UHF44)* 444? Intermec44 RFID Reader

- Software configurable to read/write EPC classl, EPC Gen2, ISO tag
- : 865MHz, 869MHz, 915MHz, 950MHz

- Downloadable firmware for migration path to ISO 18000 6c

[zib] 2.6-8] UHF4 4 & 4 440 Intermec44 RFID 4: l

- ^4^ cj]4 : 915MHz

- Tag type : Passive, read/write
- Maximum range performance

444 A-]]711 421 RFID 44444 Alien Technology 4? RFID 44 4 0-44 A44 44 

4433 19954 4 4|3 UHF4I44 RFID4 $144 4|zi4 444, 444? 444?# 4 

444 443- $144 4544 44^ Wal-Mart, 4 RFID 4^=4# ^

## 44 $134 Alien44 RFID 4zi4 44, 444, 43-8-43. 4444 4## #4 4 

444 7]^- #4 ?4 4 47M 4?# 4^44^44 4#43t 44.
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2.6-9] EPC ClGen2(UHF44)* 4444 Alien Technology A} 4 RFID Reader

- XScale 3Ai]4, 443, 64Mbyte RAM, 32Mbyte Flash 
444 44 : 9Q2.75MHz-927.25 MHz

EPC CO, 0+, Cl, C1G2 support
vll'ty]-1 : DHCP, TCP/IP, SNTP

- 4^ : 50711

- 4 4 spacing •' 500KHz

RF #4 : 30dBm, 4watt EIRP

2.6 10] EPC Cl Gen2(UHF44)# 4444 Alien Technology A} 4 RFID 43

EPC Classl, Gen2 4^

44 44 #4 3.#% product4] 444 High performance 444 
Small form factor

RFID A]2S*o 44 5=14- 44 it 3m 43 $14 Intermec Technologies^}3 44 4 if /Hr $1 
471 UNOVA4 3# 3] 453] Intermec, Norand, United Barcode industries 4 37)) 4 7]] a] 4

L 4 444 $134 UHF4M4 RFID 44, 3^5] 4-& 4gA}e}31 44. 444 4 

4^44 447}^ 7l# 4# 4435. 444^3}# 4# #

& 44434 4^44 4# 44 4444 RFID 4^

4 44 33

#3
or. ol. 7l?l 444 ir4

-4 ^ 34#91#

7H4 44 441?} 4-7444147} 44443 434 RFID 344 44444
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#34- ## 4# 4343 *4#4 RFID 34 7}#*4 s} #47^1^44 #31 # 444 

#444 437} ###43. $14. 44 444 4^44 44# 20054 3444 EPC Global 

#*# #44 UHF444 RFID Reader/Writer4 passive* 4# #4# #3* 44# 44

44 44 4#5. I0m4 444 #4# *##4-3 *54434 20064 4444 4#4# 

*53 #4*3 4*.

[3* 2.6-11] 43447} ;]]44 ***** 43

4 44 433]a]7} 7i]4-4 44]#4 RFID43# 4444 444 344 435. 4#44

44 #43 ##7} ##44 #3# 4434 RFID Reader/Writer3 #4434 4 ###

4 #*4*4 #4# 444 435.# 953NlHz4 #4#44=44 10m4 444 #44 7}# 

44 44. 4# Hitachi#43# 4-47)- ##4# RFID #44 #444* #4* 4## 7|] 
#^43 #ae]-%4# 44* ^ 7H#4 ^n]^- o}Ej]4* 433 #

444* 4*4 30cm44#4 70cm*33 #%4 #*# 4**4 4 -44 444 4&# 

444 4* 31*44 #*4# 4444 4* * 44 #*4* #44 44# 4*^ * 

$1* *##4#3 4**4* 44* #44. 3* #4447} ^ m3 4 *44 #44 4 

*#* 44 UHF #4(950MHz)* 7}#?}^ 4.44# 44* 4*4* active* #3 4*4 

3 %14.

[3* 2.6-12] 44-47} 7H44 #4
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44 #4 3)4 #-&- 444#4 4#3]# RFID4

34 4# 4 7)4### ##aa 444aa #444 %a4 44 #4, 44444
4^4# 4 44 4444a# 4# a

«£U Poll i^A] o

a #^4aa 4#44a 4# 4444 4444 RFID4 44 #7} 444 ####3)a 
##4a 4444 4 4^4# 4444 a4 a44 44 #44a 4# 44 44a 7}^) 
44 4 4 44 44 44 43)a# 4-^aa #44 4a#3|a ##4a RFID 4
# a43] 4# 4444 44 4 43)4 44M4 44 a?] 41444.

(3) 44 #4

44 RFID44 7) #3) 43)4 44^4-4444 4#7}## 4# 4&#& #4 444 4 
# 44## 444a 4#. 442:4444 444 VDC# RFID 314 44 44 #a# 
200444 144 244 44, 200544 154 74544 44# 3|#4 4 4^4 200644 234 9 

4744 444 #a3) 4# 4aa #44# # 314 33%444 ## 4431# #4 4aa 

444a 44. 4#4 4# 4# ##43]7)a RFID 4 3)3) 4443.4 201043) 4 3ia3) 

3) 4# 43.3. 4a^a4 44 44 ?M 4#44 #3)44 3)444 #43) RFID 3)a

?M 444

4 # 3) a 4

4 #3)44

44 4 4#3) 44 

I7a3144 44# 4a

44 444 444 4aa aa 444 a^4 ^
3l#4a 4a4 RFID a^ 2007444 4 #4 ^4

4#a4# 443) 444 #aa 4444.

(4) 3)31 4 4 #4

2005\=)a3) 44#7j3) Gartner 7)- 3)44 4 3)3)4 RFID44# 20064 ###4200743) 

4 4 RFID3) 444 4a3j4 4 aaa3)43) 3)4 4#4 a# #44 444 4# 441 

201043) 304 44 444 4 4aa 31444. 4 a A} 44# 4a# # 3)3)4 RFID3] 3) 

4 4## 20064 74 44# 443)4 39% #7}# 4aa 4444A4 20064 43)# 3)3) 

4 44 44#a 3)#4 74 5,1004 #s)3) 444 201043)# 3)3) 43)4 RFID 4*4 30 

4 44# #4# 4aa 3)44a 44. a 4 Gartner# 444 3N44 4aq# aa31# 

3) 44 4 44 3)44 #4 4## 4##aa4 4#3)a RFID4 4aa# ### 444 

a 444a 4a4 RFlDa#3) 7}4 # 7)3)7)- 3)44# #4# a#, ##3)-#, 44 #4 

4 4a, ##, ##, 3)4 #3)A^a RFID a4#a7j- #4.# 4aa 3)444.
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[a 2.6-1] RFID 31]# 43] 44 44

(3# : 3 44)

^^35

*
7006 "008 2009 2010 CAGll-

ffl -I 13.4 18.2 24.5 34.1 46.7 36.9%

33 4 7.0 9.5 12.7 17.7 24.5 37.4%

3 'll 20.4 27.7 37.2 51.8 71.2 37.1%

* IDC 2005

* CAGR : 4# *4* 44#

(4) 44 44 #4

RFID 4) a 44# #447] 4# 5455 RFID 472 7144 44, RFID4^ 44# #4 

4 4#, 4#45^#3 431 7}*4 45 92 RFID53 4444 4* #3 4 #33 RFID 

3a /}43 5/gE 3355 44# 4# 43314 43 444 #44 4444 44 43

4 *#4333 7M44 7}*43 44 #43 34321 33 #3# 444 *57} 34. 

5# RFID 7]## 53 3#* RFID 5*55 34 44 5* 44 #3 4#, 43-4 33

5 443 &#7} 3#33 44 47]-# #41 444 # 343 34 433 3443 #4 

92 444417} ** 4**553 7}3^=#4 3#* 455 533. RFID44 434 /1]4]

443 4# 20053 21343 #534 201034 1003 43 #55 4443 33 33 43 

44# 2007k! 190033 #55 44# 445 3**3. 33 33 45*4** 'U-443 

535 #* 4443'34 20073 44 44 144 U-Life4## #53# 4# ##5 43 

RFID 3 U-44 3535 443 5%(3 9.53 #3)# 4#3a 44*343 34* 3# 

4*### #533# 43# 7145 353 201033* 7113 RFID 3 U-44 45#a 4 

43 7%(53.73 *3)# 3*43* 4*33. #3 35444* 20043 1383*3 34 #3 

# 4455 2010444 4 1,6263*# #3# RFID43* *441 3# 4333 3# #4]

444 4# 54* 34* 444*4 185 2,1713*, #*e*4 45 7293*, * a#*# 

114 3,000343 54# 443a 33. *3 443 4# #4143 4447} §1# 4334 

3*4 434 3#*35 4444443 *3 44 4**# 5%5 7}433 *4*3.
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(#44 : ##)
2.6-2] RFID #4 a]]# 44 4# 4#

4 #\^ 2006 . ■ ' ■:.; CAGR

MU- 672 912 1^24 1,704 2,275 33.5%

#137] 350 475 637 888 1,185 33.5%

fM 1,022 1,387 1,861 2,592 3,460 33.5%

* 44 4# ##-# 5% #4* 7]e

(4) &e# ##

(7}) 44 ji## ## 

r #4# #4 &e#fr 44&e(IS0)# RFID4# ## ^#4 20014#^] ## 

#4 431.4# #44# 4-5-4 #A# #^.#### 2003# 5^## RFID ### ##

#44# 4# 4^1 RFID 44^ ti 44 #^7j] 4-0-44 7)^7] 44444. RFID#44

44# 7]# 7] ^4 ##% passive# UHF(908.5 -914MHz)4## active# 433.92MHz 44#

#^4# # 7]^7]eoj 5)^3. 13.56MHz 4 oi _o_ RFID/USN#. #1E4# 3.#

r]#A# 135kHz #4 444 ## # 4# 7]e 44# 4^9 #4 44. RFID 7]##
4 444 44### 4444 44 444 44 7j^& 
#44 #44 RFID #4 47}ae(KS) 12## 4#44 
16## 4741 444# 4444.

4# 44 RFID### ### # 

!-&4#Jt #44& #4 47|-ae

(4) 4# 444 #4

RFID 7)Hi7|#oj] vi# a# ##-# 44# 44##(ISO)# 44 2004# 44 ####_$_ 

4 UHF 4# RFID EH ^4 444# ISO 18000-64 #4 type A# Type B# 27}# ### 

44 ##44# EPC#g.#44 ISO# 4# #4^0# #4^ 1# 4zt# EPC#

^4# 4421 0# #4^ I4zt# #44 #44## 4#4 EPC #4^ 1 Generation 2(C1 

Gen2)4zt4 44 ##4# 444^. EPC Cl Gen2 4^4 4# ### ISO# 18000-6 type 

C3- 4444.
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[# 2.6 3] RFID## #7}ae(KS)

No if-44

1 #4-AIDC ISO/IEC 19762-1

*> #4-RFID ISO/IEC 19762-3

3 444 _a__0_olEl4|o]^ ISO/IEC 15961

4 444 as.s.# #ss} #4 ISO/IEC 15962

n #444 4tz-4 37 4-4 4 ISO/IEC 15963

6 4444414^-44 4444 ISO/IEC 18000-1

7 44 44 4 4 a-below 135kHz ISO/IEC 18000-2

8 0)14 44 4 O] i-l3.56MHz ISO/IEC 18000-3

9 44 44 414^=-2.45GHz ISO/IEC 18000-4

in 444444a-UHF 860-960MHz ISO/IEC 18000-6

n 0)14 4 4 5)14 —-UHF 433MHz ISO/IEC 18000-7

12 ##^#&4(ARP) ISO/IEC 18001

UHF(900MHz)44 passive RFID44# ### ## #4# 4^#

860 960MHz444# 4 4MMA11 ##, #4 #JE4j 7}# ### 4)4^-# 444a.

4# RFID^a4 ## s# 860-960MHz^3- #41 RFID 4|a# #### 44

4 #4# 444 444 44### 4^^# 44 44. RFID4# #4 43] &#4# #7)| 

4#, #44 44 #4# a#4 444 #44 4*844 #44%44 #4 44 4^4 4 

4 RFID 7jH}7l^oi ojoi 451414^4 444 4444(IS0/IEC 18000-x)3E 4444

44 47}# 4# 7114444 #4 4*8 44 44. 444 UHF(902-928MHz)4444

447} ##7l7j# 4#a}Sl# FCC4 Part 15.2474 #4#a 4^4 4 44# ISM44A# 

#4 ####7]7l#o] ^ ^#e}# 4444. #44 4# RFID# #4# 4# 4# 4#

# #44 ## ;W# 4#44 865-868MHz 44# 37}4 ##o_g. ##44 4S #44
#4 865 868MHz 4444# lOOmW EIRP, 865.6 867.7MHz 4444# 2W EIRP,

865.6-868MHz 4444# SOOmW EIRP44 #4# 4 #44 A3. # AFA(Adaptive

Frequency Agile) 7] #4 LBT(Listen Before Talk, Tx on time=4s, Tx off-time=100ms)44

# 4## 71## 4# #44.

-110-



[a 2.6-4] UHF4M RFID ^ s]4 7]^ ae# 99

49 "i -■; fKl 4t! "-MM

4 44 44 902-928MHz 865-868MHz 950-956MHZ 860-960MHz 4 4
4 4- 4 4| 4

4:,:r4-r 860-960MHz

4 >-94 ASK ASK 43]## 7je ASK
(BPSK f 7} 44)

fl 941 40-80Kbps 40Kbps 44&e 7]# 40Kbps
(160Kbps ^7})

M 4W EIRP 3.2,0.8,0.16EIRP 44&e 4# 4 4 44

449 250,500KHz 200KHz 44&e 7j# 4 4 44

f "]-r vi 4 FHSS AFA+LBT 44&e 4# 4 4 44

4. 44A-4 9 #9 #91 

(1) /] 4 /'| 4u A4

49. 99, -^9, 7}?i 94 4-8-# 4 99 7] #7] #9 UHF44#
passivc/aclive 9#^ RFID SoC 7]-^9 #4 4# ##4 4-7}3L #9 44 9##4^= 7]# 
9 #:E#Ajl4 ## ## 4#4 C]j4 7] #4 f## 4^.44. UHF44 passive/active 9 

RFID SoC# ### 49 94 7j# 7]]#^ 7]# ;!i4g. 4944 44 494 44
94 44 "M^z] 99 7]# 99# 4949 #94 999 4## 9^##. 449 94 
4E]7: #4 499 RFID 44 94 7]9 4 #4 4# 9^. 7] ^4 4 RFIC, Baseband 44

7|# 99 #JA#A9# 7}44 494 4 4 4#4 #449 %#7} 4994-. 4 4#4 9 

4 9444^ 99 44#a 44 7]#&7] 2.99^9 4-99 9^#^44 # 4-#

999 4"MI9 94 9W4 4444 94 -444 99 7^9 441 4# ^97} 99 4 

94 #M49 3L47]- 94. RFID 7]#9 7)94 passive 9 444 99 994] 49 49 9 

447]- 7^9 active 94^4 #44 49 494 449 944 4#4 494 4944 4 

}r:7j^(NT), 49 7]4(BT) 9 9999(ET) 944 4444 4# 497]#4 94 #9 % 

4# 7^4 9 4P-& 7]4]44. 9 7]^9 UHF4444 passive 9 active4 RFID 94 4#
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4 4-4-a ### ^4^4 #44 ## 4#& #a#aa# 7]

#4 4# 4^4 #^7} 7}###. ## UHF4# passive/active ### RFID SoC ## # 

^ # #4# #4 4# ##4 #a# #4 4# -&<#] ^-4 ^44# ###4 ^44

a## RFID# ## 4### #^# 2## &## active RFID #4?1## ###4 44 

#44 ## #^^4 7l#7l# #H7} 7}#s}4-.

(2) #4 -##4 4##4

### ##4 ### # ## UHF444 passive/active ### RFID 4#& #4 

RFID s0%i ^ #4 ##4# 44 major #4#4 ### 44#3. ### ###

4 7j#3} ### #7} ##4 714# 3# 4##4. ##, ##e# 44

4 #7], 7}^, ##, 44, a### ## public utility#4 414 4#4 ##4#70 4444 

g}# 444 ^44 access ##aa 444^-^ &444, #4, #4#aa# 44 #a#

444 444 #4*1 4444 44 444 a4 714# 444. 44# 4#^ a## 44 
44-44 RFID44 4 #4 44# 44 -#-##44 444 4 44-4 4444711 44# 4 
4^:# 4^ 71-4470 44 &4# RFID4 #4 #sa 4444 4^4 44 4# ##4 
?14# 7M44. 44# UHF444 RFID 44 4## ?0#a 4# ## 4 44;#
4 utility# a 4 #4#4 ## 4-## s/w, smart ## 4 ##& #44 #4
4# ##aa4 4##47} 4# # 4 o.g. 4#44. s# active^# RFID 4# 4# 70# 
a J2.4 A}#- # ### ##### 7,#E ^300)7.# ####4 A}gj 4#41 44 44 # 

#4# 44# 4^#^ #4 a# ##4 4##4. UHF44 passivc/active ##^ RFID 
SoC 4## #4 4414 441 444# RFID#44# #4 444 #^7} 7}## jt#?M 
4# 7l#a 71# 4-##4 4# #444 #4# ?}4a4 0)4 4a ^.4 4^4 ##%4 
# 44#4. # 4#4 70##- ^-4 RFID #44 4^4 # #a#44 4# #444^ 
4a#a #a# ^.^4 7j-#414 70a_^ 444 ### 4-44Ej7. 4-4^4 *## 444 
4a #41 #44# #444^ 44 447I- ### 4aa ####.

(3) ####
- 4## 44 = RFID 7^4 #7} 4 4 a### 4#44 #7}### #4#7l1 # f

#6.4 4##4 #a# 4a #a #4 4# 44 7}4 4a. #a# 7j#s}4 #-§-##.

- 4## ## #4 ^ ##4 #4 : ##4# ^ 44 ^-4 70## ###707} #A# a

# #jz4

#4.

4## ## T#1

#4 #4# RFID4^# 4##4 #####& 4#4# ### 4#

-# : ## # ##4 4 4 ### ###4 4 # ##4 4#
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# 4### #4 :1 ##44414 ### # 4# #4 

4^44 A# 4# #444.

•dJ 4#4 4#4 '4 ##

sy 9bi

Hg

[_'i4 2.6 13] UHF 44 passive/active ### RFID 4# ## #4

4## #/4# : 44^

A4# 4 4# A A 4°

4-0# A 4-4 RFID :

44- ##4 4#a;i#

J3L 4

4A 4A o] 4-0-44 4-§-#4 4^4a#

#4 ##4 44 44, 4#, 44 #4 44# 44# 4 4# 44^ 4?

44# 4444 : 44 ^4^ 4# 4# 4#7} = 4 444 43:, #44 #44# 4

2# # 4^4 4A4 4-4 a#4: 

44# 4#

4?# : ##, 44, JA#A3.

#4#, 4A 4&4 -4 4## 4444 4 S3-

444 #44 -0-0-44 n? - Al - :4 ^%A#

# 44 4 44# #44 44 7}-
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7. 444 IEEE802.11n4 ## #4

444 # 4 44 4414 m-# $]E]4|4^ ^j-e]# ^3. IEEE802.11n4

UWB(Ultra-WideBand) #4 4^4 #%4. ^4^34 3# 444 4s] #44 UWB?1 4: 

4 $14 #4# 802.lln4 #4 44# #43 $14 4^9# 4# 4#@H4 4^44.

4. #4# /j# 4# 4^

IEEE802.il 3# ^4 WiFi# #4# 7]#4] 44 4#44 4# #4433 4#

4$14 4# #34 4# 44$14. 44 44 444 IEEE44# 3#4 #4^9 4#4

44 4## 4444 3 44## 4^3 $14. 3 44#34 7]-# 4# 4# 4#4 

IEEE802.llb 7]#44. 4 4## 43 HMbps444 #4 #3# 4#44, 444 #4 4 

4 ##44 44# 444^34, 19994 #4 44#4 4444 4 4444 4-# %4 4 

#4# #4^1 4-47} 43 44. 4# lEEE802.11a 4 #4 IEEE802.11g 4#4 20034#E] 

44-4 #444 444-3. $14.

IEEE802.lla 4## 802.llb4 #4 5GHz 444 #4## 4#44, 44 44 #44 # 

## 2.4GHz 444 #4#4 44 4:44 4% 4## #434, OFDM 4## 4#44 # 

4 #3# 54Mbps44 ## 4^4.(44 44444 !08Mbps4 #4 #3# #44# 

Turbo 4#4 4#4 4#4 #444 434, 4 4## 44 4444 4##4#444 # 

44 44443 # # $14.) J%44 IEEE802.llb 4#4 44 #4444 ## 44 443

3 4443 $14.

IEEE802.11g 4## IEEE802.11b 4#4 444-43- 2.4GHz 444 #4## 4#44 4

4 54Mbps4 #4 #3# 4444, Backward Compatibility# 4#43 $14 7\-% #4 4

3 $1# 4#44 # 4 $14. 34 IEEE802.11g 4## #4 444 $14 IEEE802.11a 4# 

34 #44 $14.

# 3.44 #4# IEEE802.11n 4## #4^44 44 4433 4444# #4 334 

44 44# 4444 44 44 500Mbps4 #3# #&3 44) ae#?} 4443 $1# 4 

#44, 44 M 2.7-1] # IEEE802.il/TGn Task Group44 449 #44. 4 3## 20024 

Study Group334 ### 4%ls]-4. 20034 Task Group33 #44$! 3, 44 144 4 4

4 ^ 44#444 Proposal# 43, 20044 94 1344 4j#444 44# 4# ### 44 

#44. °] 3#4 ### http'{/grouper.ieee.org/groups/802/11 4 4 444 44# # $14.
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I 802.11.1 Recommended Practice* 
inler-Acness Pom? Pmioco!

802.11 i Amendment 
Fr.hanr;ed Seci.'ity Meehan sm;

I

2.7-1] IEEE802.il Task Group

4. MIMO

IEEEH02.11n 7]?r4 500Mbps 4^^ M 4^# ^.^j-7] ^#4 7]^

7]-^ 7]^-^ MIM04 OFDM44.

iRkKBttwrklnrterfoce
. ^v\ \

0 —0— —0—M J. ;
108«bh/see wm -—> m J V

j

mm/m

......... ............. "'•' 0

m P
recitrer J ^ \ f *.

:tc

terns
Net 2frWz

2.7-2] MIMO 7]*^] #3]- ile]
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OFDM (Orthogonal Frequency Division Multiplexing) 44# #id *B 4 4 4 ##-5 C| °] 0 
4## 4^7} # 4# 4# 454 44 #44# 444 #4# 444 444 ^B44 #41 

44# 4= ## 444 #4 4## 5# #4 #4 4#44-#5 ^B44%4. 4#

^44 4#4 41^4 4 4#7} 44 44 4-8-4J1 4# IEEE802.11a 4^44. 5# 5#

444 ## a) _8_## # ## link bugdget# 4)4471 44*4, #/#4 44 4# 444#

A}##^54 #444 444 ^B## 4f ?B 4 4 #4 44444 4## a4 4## #4
4 44 MIMO (Multiple-Input Multiple-Output) 444 44 447} #44 4445 44. 
4 5 4 4 # 4 4 # MIMO-OFDM #4-5.5. 444 Clustered-OFDM, 
SFTC (Space-Frequency Trellis Code)-OFDM, STBC(SpaceTime Block Code)-OFDM, 

SFBC(Space-Frequency Block Code)-OFDM°B 444 4444 4444.

(1) Clustered-OFDM
Clustered OFDM# MIMO 45# 4444 PAR(Peakto-Average power Ratio)# 444

44 44 #4#5 44444. 444A5 OFDM 4444# N4 4444 PAR7} #;}# 

4, ## PAR# 4# OFDM 45# 4#44 4 all4vr #444 HPA(High Power 

Amplifier)7} #44 ^444 W# 4^#4# ##5 44 4#4 4# 4#4 444 44. 

Clustered-OFDM# N?B4 #4#4# 44 44 #4 444# #4) #444 4#4#5# 

PAR# 4544# 4444.

Ksubcamw*
Kmmbok

Wbrmaoon
Sour* ->

CcmiHrucn
Nbpp» ST

KL
symbds

FFT

J"

Kaubcamen

KawrW* EFT J

Tkt

R*
T7

MT » PA OarreAfctar DmnadtiMBd
bformatton

[zi% 2.7-3] Clustered-OFDM #

44 ClusteredOFDM44# OFDM #4#4## 4# ###5 ##s}4 L;B4 #4#4
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4#:# 4 #4/'4# Ala. L;M #3 344# #4 3##4. 34 43#44

34# KL7H4 3## # K;1M4 ^zi#o_g. #444, L;IM 3444 32} #3-33 3# 

34. Clustered OFDM# 4 ^3 3n]3g. 334# #3344 #7} l/Lii 3##3.3. 

PAR4 a/]7|- 33 3444 3 L4 4444 3^44 44. &# ClusteredOFDM#

Reed Solomon #±4 44 #2. 44 43 a3 4 444 44444 44 444%4 3#

444 44 444# #4 3#4 4 #4^44 4444 444# 34 44 44

444 S.4# 3-# -t-3.4 444 4 7} 44 44.

(2) SFTC (.Space Frequency Trellis Code)-OFDM 

S FTC'S: 983 Tarokh, Seshadri, Calderbank°l] 44 7)133 44 4 4444 4# 344 

3^4# 4 4 44444 4 #W 4444. SFTC# 4? 344# #4 #^#3 3&# 
3###3-4 3/33 44444 44# 3# 4 3#4. 4## 3444 #7}43 44#4 
#7j- 34 4## 3.4. #

2.7-4] 4state/QPSK3 SFTC4 4

3 [zz_3 2.7-4]# 4state/QPSK4 SFTC4 3 4# #4#4. #434 SFTC ##4 44 

# 4#4 34 4#434. 3#4#7} 3443 #43 ##4^s^4 44 44444 4# 
4 #&# 444 4 47} s#c# 33^4 44 444 4# 3444 3#4 #344, #3 
3 4## 4zM 344# #4 #44 3#34. [z%3 2.7-444 # #43 2;H4 #
3 344# 4# 444 QPSK 4#4 4## 4434. 4 #3 344' #4 3#3 3#
## 7}?} #33]Ol 3]]44# 3^) 5]^, o]# C].o]UlA]El o]E__g- ^ ^U}. 4, 4
L/M7H4 #/#3 344# 7}3 4^=34 3# LM4 44444 4## 3# # 34. #3
Vi4 a] 4 4S-4 2}^# u] e] u] ##7]# #4 e>]if oj x]u] MLSE (MaximumLikelihood
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Sequence Estimention)# f M# #44 #m# ^44 4#. SFTC# OFDM #44

4## 4#4 ^44" 4444 #J&# 44# #^#4 5]2.^ SFTC OFDMo] 4#.

Wcrmaaon
Souc*

5FrC-\%0t< Daeocbf
W 1 .

Ceooded
ttjbrmaitoin

[zi^ 2.7-5] SFTCOFDM 2] ##5.

[ZL# 2.7-5]# SFTCOFDM #44 ##^# &###. 4# #44 & #J&#4#

SFTC-OFDM 4^^4 #&## 0 #4(state)& &4## ^ #^#7} 4 4#"], #44 4

iL 4 J=7> #Jl#4 4 45:7]-^ c}A] 0 447} si#. o]S- #3)] A] # S 44# 7>x]#

44 9]### 4## 4^-##^ #444 S/27H4 4##e# 7]-44 4#. 4^44 444 

4### OFDM 4#^44 x}e]]g. #S]J7 # #444 IFFT4# 44 OFDM 4^4 f 4 

#4jog, RF#o_g. #444. SFTC OFDM 4^4 4^4 44 444 %4# #-§-#4 

o]##44. 444 4-J&4# #4# 4444 0 44& &4# 4 # #44 #44

#4-7]- #4 #44 # 4#44 4d: 44# ## 4^-# #4 #44

#ZZ. ##J1 7)-4 ### ## Branch Metric #44 4 #4 444

4# 4^ #o]4 44# o]_§.#4 ###. SFTC OFDM #444 44# ####

#^.#4# #&4 ## 4&4 o]s.o]^]^_ 4^4 %=M]A]^ u^u] #^#44 A}#

o.g. e 4#^# ## ## #7M# 4444 ## ^4 #o]u]A]s] o]s_3} o]s.^.

#4 4# # ##. o] #4^ SFTC4 ##7}4& 444#4 #4-4 44^4 a.44 #0] 

#44 #E_, # 4^# A|.o|a] trade-off# 7]-##.
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(3) STBC(Space Time Block CodelOFDM

STBC# Alamouti4 45H 44444. #4 #44# 4## Alamouti4 4#

44# 4# Taroakh4 4^Z 44^44 44 444 ## 444 7]]#^. 44 7]-## 4 si 

7}4 #3L##4 STBCg. #4 444. STBC# 4# 444 4#444 444 #&## # 

4 #444 44#4 #7]- 44 4/#4 44444 44# 4# # 44. SFTC7} ^444 

4# 4^# ^]4^si# #4 #.#42: #3:5]-# #^4^. #4444 444 #^:7]# 4# 

4 MLSE 4# ##5.# 44# 44, STBC4 #&#4 4-3:44# 4#4 44 44

444;li 4#444. 444#^- 444 # OFDM 4#44 444 4 5)-7]- 44 Jz. 7} 

444 STBC# OFDM 444 4## # 44. 4# #14 2.7-6]# 2;1]4 #4 444# 4 

#4 4 #4 STBC OFDM 444 ##^# #4 #4.

smc-un^bmdK

§• *| ‘

[Jl4 2.7 6] STBC-OFDM 444 iLS n: 2/M #4 444# 4#4^

(4) SFBC(Space Frequency Block Code)-OFDM

7)] 4 4 4 4 4^7} 714 444 OFDM 4# 4-44 4N4 44# 4#4#
STBC OFDM# 4#4 44444. zis14 444 #4# 444 #4 (Frequency
Selectivily)c| a4 FFT a/]?]- 4# 44 4^ 4. 4^ 44 #4# #44 7]5]

444 4# 4#4# 44 # 444 4# 444 #^4# 4## # 44. 444 4#4# 

43:51-7]- #4# 4444 4#44^ SFBC-OFDM4 44. 44 M 2.7-7]#

STBC OFDM4 SFBCOFDM 444 44# #4 #4, [^4 2.7-8]# 27]]4 #4 444# 

4#?} SFBC OFDM 444 ##5E# kl4#4.
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t I srac-opnjvi

2.7-7] STBC/SFBC&1 7}o]

X

*BC-CPtM Blood*

&

U M X,** 0 X".(A

y

-tl

OTT —»*
• tmr
* Corrt^w ^4 0^. |—*

PT —*<

2.7-8] SFBC-OFDM 4^5] ##& : 2/M 

4. IEEE802.11n 7]#

# #44^ IEEE802.11n Task Group4 Proposal# IEEE802.11n 7]

#4 4% 711-8.# #4.

(1) PHY

# 27M *M4# 4#44 243Mbps^ ## #22

- W 600Mbps M #22# #447] ^1# ns]aM PHY #7]]

* MIMO 7]#4] ### #444 ae ##

• IEEE802.il OFDM PHY (with spatial division multiplexing of spatial streams) /j]#
* a] 27H a]#&| 49] 4 A}-§-

• IEEE802.11 a-'g 4-1 Xf 1-y;j if 81 4 Preamble i:] 7-i8l

* ^##4# 44## 20MHz 40MHz A]-^-

* 10MHz4 ###4# 44# mode 4#

• Option
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Advanced FEC coding techniques (RS, LDPC)
1/2 guard interval 
Rate 7/8 coding

FEC coding : Conventional K = 7 convolutional code

- Rates : 1/2, 2/3 and 3/4
Supports legacy operation : Optional LDPC/RS, Optional rate 7/8 code 
Spatial stream parsing 

Frequency interleaving
- Block interleaver w/ QAM bit rotation (like 11a)
- 20MHz => 16 columns => freq. sep. = 3 subcarriers
- 40MHz => 18 columns => freq. sep. - 6 subcarriers 
QAM modulation : BPSK, QPSK, 16 QAM and 64 QAM 
Optional 1/2 guard interval

H —• |
i

Smwm 4S4*awois 
ipgmtmm

$mqpmctlm£mm hmm Iff

J

7

ii
1

' --'-mm
m —M lM$»pMbfrd*aBismm*#*

6ptonmm

Iff
m~w*®x

LT

fmrnz 
m

; ^ tmianfafeiy^ ***"
I

Ml :.'«»»»JE+SMHi 
! IMpeptiaaHeei i !««»»■j

2 anlnma 
20 MHz

2 ankana 
40 MHz

[si^j 2.7-9] Basic Tx Data path



Modolation Cod* Rat*

Data Rotes’
26 MHz (Mbps)

(1,2,3,4 spatial streams)

Data Rates*
4# MHz (Mbps)

(1,24,4 spatial streams)

BPSK IQ 412,16,24 13-5,27.43.5.34

QPSK 12 12.24,36 4* 2T.34.81 106

QPSX 34 IK 3). 34. 72 a5 ?: ;c

*6 QAM IQ 24.4*. 72.96 54.106.162.216

16 QAM 3/4 36,72,10K144 61.162.243,324

64 QAM 2/3 46.96.144 192 106. 216. 324,432

6* QAM 3/4 54,106, 162.216 121 j, 243,3645.486

64 QAM 7/6 63.1% 169.232 14173,2833,42323,367

+ Duplicate Format, BPSK Et= y» provides 6 Mbps for 40 MHz channels

2.7-10] Basic MCS set

24C - -
Only 2 RF chains => Cost effective & low power 
I oiv'r SXRs ft thiov.ehput '.ow cost P.r 
Thmuchj-'ii: Overhead Robust delivery1 of 1:V)

---- 2x2 40 MHz |
4x4-20 MHZ 1

-----2x3-20 MHz |
2x2 20 MHZ '

Sweet $p« foi

0 8 u $*e Gl

[^z.%1 2.7-11] Throughout Comparison Model D NLOS

(2) MAC

• Supports .lie
• Frame aggregation, single and multiple* destinations
• Bi-directional data flow
• Feedback mechanisms that enhance rate adaptation

• Protection mechanisms for seamless interoperability and coexistence with legacy 
devices

• Channel management (including receiver assisted channel training protocol)
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• Power management

dosed Loop Link Adaptation
incl reel Rale 

Adaptation tiased on 
Missing Ack

Transmi Opportune*

RDG

MRAD/tAC/RACf
MHDR/DHnATA

El

HCCA
EDCA

DCF

RTSCTS,'Data,ACK 
exchange 5>eqiiero”

me# A*.
RTS/CTSfDATAfACk

Link
Management

Channel
Access

Methods 
Frame 

Exchange 
Sequences 

Aggregation Format

MPDU Formats

2.7-12] MAC Architecture
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8. UWB #4 1394 43^ #4

4# 7)144 4 #44 #4#47)## 7)^4 #4 #47)#4 #7)1444 914€ 444 

#3, 4# 4-^-4 #444 #3i 44914 4#. 4###. 4##4# #4 444 43## 

#34# # 4# # 43# 4 €4-3., 3 #33 Mbps#4 344-3 44. 43 #34 44 

3# #44 4-§-4#4 4444 #7la s]44 #4 4432) #4#4 a#/4444 44 
el 443 4471 4 #4 3 $%3, IMT-2000 33# 4##4# 4## 4414 4# #4 # 

43# #4 443 3s))3 44-43 44. 444 #4 4434 34# 4#4 4-#444 

a#, 7M4 4^# 44 #4#4 #^4 Ai4^ #^3a #44-3 43, 3. 4a 4#4 # 
44 4-444 #714-3. 44. ZL44 44# 4a# #4 44##4 #4 # 444 4a# 

#4# 4€4 3.45)3 4#4, 44 4##4 443# 800MHz 442) 41-4 44344 

1.8GHz4 PCS, 2GHz 444 IMT-2000 #3a 443 44# 4# 3443 #3.4, #44 

4 4 #3 2GHz 4444 5GHz 443.3. ##43 #4. 44-4# #4# 4# 43.4-4# 

44 4#4- 4#4 #714-# 44#4 4-^-4 44 #44, 3# #44# 43437% #4.
# 4€4 #3.71 ^3 #4 7)#4 #4#4 443^1 ##4.4 3# #444 #4 #4# 
4 # ## UWBIUltra WideBand) #4 #44 4#4 *44 €#43 #3, 44 4##4 
4-44 444 ##43 #4-. 4-4, 4#4 4# UWB #44#€ #71# 4# 43 €# 4 
S7l 444 4#44 4#4 4# #4€€4(FCC)44 444 444 #4# 4#4#7l 4 
#4#3 ITUR443 study Group M) 44-## #4 4# ## ##33. 4#3 #4 # 

4 7i#4 4-4 344 # 71431 # 433. 44-43 #4-. #7)s) #4 #44 4444 # 
3 ##4 4# 4444# 34 4 3#43a 4-8-# # ## 44# 7))#4 4 4443a 
##4 4^43 #4 4 444 #4-#* 7l# %#43a 4## # 4# #4# #aa 

UWB #4 4#4 44-433 4S43 44. UWB #4 4## #44#4# 4#44 #3 
444444 # GHz 44 4# %1# #4## 4#44 #444- 444 #4 ##43 %

# 4a# #4 7]#4ci. #4, 4 7)## # 43 ## # 43 34 4# ## #3# 4-#
#3a4 7)#4 #4 ^13^4 ##4- 4# 4# ## 34a4 443a 4#4 4##4,
##, €44 7)# #4 43^4 #3. 44 <34= #ai## ##44 4## # 433a

#4#4 4# ^Oj 4.# ?1#4 4^b^3a Ajj^-4 4#43 44. UWB# Linear,

Time-Invariant Microwave Structure 4 #4# 44#7l 44 Time Domain (Impulse
Response) 7)#2) #44 a 7} 4# #3 4# 71#°14, Time Domain Sampling

Oscilloscope4 #44 Sub nano-second Pulse Generation 7]-#2] 44# UWB 4#4 #4 
7)4^4-. 197044 &44 High Resolution Radar4l4 4471 4^3, 44# 44 ## ## 

#44 #4 43^4 4371#%) ## #44 Impulse (Baseband) 7j#4 4#4€4-.
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7K UWB

(i) uwB 4^4 

UWB4# #4# - -a -i c] 7:4^4

#4# ## 4a# #7ge}4 4#11

^44 4#44#4 /]#44 44# 4#a4yi 

4^444 444# 444. 7}### UWB #4 7] 

## 18974 4^.a44 #4# 4&4 #4 4^#oi]A] A]3}s]4c]-y7 42.^44

&7] spark gap #47]# ^H# ## ^44=44-r-4 #43] 44444 W# a#E^^. 4# 

4S8#4 4# 4a## ####. 44 32444A] 12a #^# 44#4 #/#44##4 # 

44584. 44 UWB 7]#s] 7]£&# 1980444 Sperry Research Center0!]4 4 4444. 4 

4213.4 4^421 44 444 #44 #4# #444 444 UWB4 44# 4a4##4 

4# ### 4# M#4 4^a #4 #4# 4444 44 44 4^#a] ;il4# #^4 

44. 1980444 199044 44 32444 444 447} #4 #44 4#
7$ 2 7} #44 #4444 #44 #44 -O-_0- 4^4. 44 W# 4#4# #444 ^# 4#
4# ### # #4 UWB #44 7}#4# M.4^r# 4# 44 44 ^# a4^^ ##

4444 ### # 444# 4- 43. #4.

UWB 4#4 4# ### #44 a_44s 444 #44 sensing #444. 4 #4 
4# 4a44 444 444 47] 4-4 4 :& ##4a #4 #4 ###4 4# # ###

4 a 444, 19744 Morey7} 4# #4# 4 cd _o_ ~1 s. A}##c 2 45] 7]S]°]

## # 44 3144 4^]# #4 ##4444 4#4 4 44] ### #4 444 44 
44# 44 3]44(Ground Penetrating Radar: GPR)4 4444 4#4 4&7} 444. 1994 

444 UWB #4 4#4 ## ##4 ^A} 3.447] 43144^4 Time Domain Corp., 
Multi spectral Solution Inc., Xtreme Spectrum, Aether Wire & Location Inc., Pulse-Link Inc. 
# 444 43M4 4 4#5] 4#4# 44] 444 7%## 444a 44. Time Domain
Corp. # UWB 44] 7]]#oj] 4#44 44 17]] 4 UWB 44] PulseOn 100# 7j]#4ji g 2A]] 

4 UWB 4414 PulseOn 200# #3.4 4444, 4# 4# #7]aM 444 ## 44# # 

4# 444 7|]#32 4a 44. Xtreme Spectrum# 44# 444# 4##7]] 4#4y]7] f] 
4 44! 4 7]2=^# 7]]# ^o_3_ a]g 443. 3144 4# A]^Eg4 44 443 7}444. 
32# Aether Wire & Location Inc. # 7]] 4 44#4 UWB 4!7]# ###4 A}#4 #4] 7] 

4%] 7]s] 4# #444 4a## #Age}i5 #4# 71144a. 44.
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UWB-llke Patents 1960s
■ Patents begin appearing using UWB- 

like techniques

Q 1950s UWB and ‘Impulse’ technology 
- Both heavily Investigated for 
communications, radar & other applications

Publications 1980s1 
- Publications on UWB start to appear

PULBON"
FCC Approval 20021

UWB approved by FCC for 
commercialization

1970s Digital applied 
Digital techniques applied to UWB 

impulse radios

1990s Commercial system 
- First commercial systems emerging 
(thanks to device technology)

[zz.3 2.8-1] UWB History

(2) UWB 7]
UWB #3 4## 3&# 500MHz 434 4# ^ o. 4# 34 4#4 ^4

#334 47}# 33 3## # #7] 3 3 3.4 444
3^ 33^ #44^- %%4. 44, 400Mbps 434 3.4 3443# 3444 4 #4 #33 
4# #3343 43# 4 44 444 3^ #3 34443, 43437} 3344 47}44 
7} 7}^a}3. 7)^3 #34 3-30% 34 533 1 #e4 3433 43# 4 44
4 4343 443 43# 444, 334, HDTV, 3## Hi-Fi, MP3 34, 344, #5^
33 44 34 34 33 7] 7]H 44471 44 34 WPAN(Wireless Personal Network) 7]

43 33# 333 3343 44. IEEE802.154 TG343 50Mbps 3443# it# WPAN 

#4344 44 5#4 334434, 34443 343 #34 33^ WPAN4 3334 

3#443 #34, Home RE, #3 1394, #### 44 444 44 33&#(spatial 

capacity)4 4444 lOOMOOMbps 3#4 3^ 344 444 UWB #3 4#4 #344 

339%3, 20023 UWB 434 21# WPAN4 44 #443(AltPHY layer)# 54444

44 TG3a7} 3344 47)143 5##;} #343 $14-. 20034 3# 44 #4^ Plenary 4 

44 4#4 # 2344 433# 433g. 5## 44 34-7} #344 MBOA(Multi-Band 
OFDM Alliance) 34 4 OFDM# 7] 333. 4# Multi-band 43 4 333(Multi-Band 
OFDM: MB OFDM)4 Motorola 344 Direct Sequence 7]#7]34 single/dual band 43 
4 3 43 (Direct Sequence UWB: US UWB)7,1 ##434. 344 down selection 434 4
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# #55 3 43 4# 7)]4 5# 3# 44 ##(confirmation vote) 3347] 75% °]AJ'']
43# 43 ##553 ## #34 44 MB-OFDM ^ DSUWB 44^]# 4355 down
selection 4 conformation ## 44 4 4444 4445 44. 44 #3 4 3 5-# 4 4

UWB #3/)^3 #3# 443 #4. 

o 343 3##5

UWB3 3444 5#4 34 4444 35 500MHz 43-4 42.3. #34##555 

3#### 3##54 4444 #7}455 33 4433 #7}44 33# 344 3 

33 43# #7} 44 3 

o 33344 534, 3 34#, 37H#

3#3 #33333# 4## Super-heterodyne 33# 433# 33 UWB 3^3#
44 4443 4 3 334 43 Homedyne 33# 3332.5. 344 #3 333 34 
#/#34434 333 34344 32-4 4"2.2.5. Super heterodyne #54 44 3 

3 4 3432.5. 4334 37M# 3 IF43 343 43^ #32.5. 44 4e #3 

5.3 4 34 54 7} 7}## 

o 3YJ# 4 443 3 #3 7}#
UWB 35^# 4# ## #5* 4#3 44443 3#34 #34 3#3 3355 
## 354 33 #4## 4#44 cm 354 345# #3 # # 44.

444 UWB ### #3 3#435 334 4^34 55# #3 PAN4 ##43# 4 
44 #43 7]#4 34# #45 454 44 44 ##434 4344 3434 44, 
UWB 7j#4 #### 33 434 ^-4 #43 3# 444. 44 [53 2.8-2]# # 7]-%] 7) 

#4 7)1## 4374 4#44. 4 #43 MB-OFDM 33# 3344 4# [53 2.8-3]3 3 

4 3.1 ~ ]0.6GHz3 4343 528MHz3 45# i47)|# 4#4# 4344, 4 #43 35zt
# 1# 433 443 45 zz.## 344344. 4 35zt# 443# #34 ## 7)-#3 
3514(SOP: Simultaneously Operating Piconet)3 ## #547] 344 44 [zi4 2.8 4]4 

3 5# 44 34 TFC(Time Frequency Code)4 34 #3 (hopping)# 45# 34 44.
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M8~OFDM DS-UWB
tK-Ai 143H (DiS| = : 528MHz) -single band: 3.1—4.9GHz

-37H (mandatory): 3168—4752MHz -dual band: 3.1—4.9GHz,

-11]# (optional): 4753—1005MHz 5.825-106GHz

^XbiAl OFDMU28 FFT)/QPSK CDMA(M-aOK)/BFSK
Viterbi Viterbi

SA* 55 — 480 Mbps 28.5 Mbps -1.2 GHz

Multiple Access Time/Frequency Hopping 4 CDMA code set

FFT/IFFT 9^ Rake receiver

14^ 2.8-2] 44 PAN4 PHY 4# ti]S

Band Group #1 Band Group #2 Band Group #3 Band Group #4 Band Group #5

Band Band Band ! Band Band Band i Band Band Band j Band Band Band Band Band
#1 #2 S3 i m *5 #6 | #7 #8 m | #10 #11 #12 #13 #14

3432 3960 4488 5016 5544 6072 6600 7128 7656 8184 8712 9240 9768 10296 f
MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz '

2.8-3] MB-OFDM2] 444

Preamble

pattern

TF code

length
Time Frequency Code

1 6 1 2 3 1 2 3

2 6 1 3 2 1 3 2

3 6 1 1 2 2 3 3

4 6 1 1 3 3 2 2

[3.1! 2.8-4] MB-OFDM°il4 4 Channelization (band group 1~4)

o] 4 444 4^:44 <# MBOA(Multi-Band OFDM Alliance)

4 Motorola4 441 4-7] x}sL7\ 71]4e] jl 4 o_n] ojs. ^444 444 44

O Complexity4 Power consumption 4444 DS -UWB7} 4 44 444 444.
O Coexistence 44 4 CMOS implementation 4°i] 4 4 MB OFDM°] tt

O MBOFDM& 4444 444 6:4 4^3- 44^-
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(3) DS UWB
Xtremespcctrum4 4 4 4:4 DS-UWB 4 Zi 4 * 20034 12* Motorola0)] 4

Xtrcmcspcetrum* 44 f *.S.«] Motorola 444 DS-UWB *4 444 * 444 44.

Motorola0!]^ 444 DSUWB 4*^* 2/1)4 44* 4*4^# 4444*4, ** **4
44 low band 4 high band* 4**4. 4 44444* *^4*4*4 44a^4 44

44) 6/1)444 4*4 44* */§# * 44. * *444 4*# * 4* 444 4* ** 

* 28Mbps44 l.32Gbps44 7}*44 * 8/D* 444 4***4 44 *&4* 1/2 4* 

3/4** 44 4^44 w BPSK ** 4BOKA* 4*42 44. Low band 4 high band* 

4*4* *4* eodurd0) 4# *4 444 444w* 44 4^4. Low band* ^*4* 

*44*4 4*4 444 44 1300 ~ 1365MHz4 44 *444 4* 444, high band* 
^*4* 44)4*7} 4*4 4)44 44 2600 ' 2730MHzA* low band*4 24 4*^4 

4** -M44 44.

O Low band 4 *

4* *4* 44* M 2.8-5)4 44 3.1 ' 4.85GHz* 4 44* 4*44 28 ~ 

1320Mbps 44 4 4*** *44w $1*4, 4*444 BPSK4 4*4* 44a* 4 

4* LUM44 L=l44 7} 4 44 28 ~ 1320Mbps 444 4*** *44w $lw, 4 

*44 4 4BOK4 ^*4* *4aw *47} L=l244 L=244 7}4^}44 444 4 

** 110 ~ 1320Xlbps4 444 44** 4*44. Low band44 4*4*
444- 44* 4*4 44 444 4*** [24 2.8-6]*- *4-.

Low Band

firnt generation UWB

2.8-5] Low Band* *4
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Data Rate FECRate Code Length: RangetAWGN)
28Mbps 1/2 24 29m
55Mbps 1/2 23m

110Mbps 1/2 6 18.3m
220Mbps 1/2 3 13m
500Mbps S/4 2 7.3m
660Mbps 1 2 4.1m

1000Mbps 3/4 1 5.1m
1320Mbps 1 1 2.9m

2.8-6] Low Band44 4^#^ 444

O High band °] -§-

4-8- ^44" 44fr 2.8-714 #4 6.2 - 9.7GHz4 4 4^& 4-8-44 55 ~ 

1320Mbps 444 4^#-& ^.^-4-31 $1^4, \M^^44 BPSK4 ^-r-4^ 4

4# L=2444 L-244 4^ 44 55 ' 1320Mbps 444 4^#-& ^.44^1 %)J1, ^ 
^444 4BOK4 ^-r-4^ 44as. 44^)- L=1244 L=444 7^444 444 4 

220 ~ 1320Mbps4 444 4^44. High band44 4^4 c 44a^

^44 A]w]^ ^44 4^1 ^ojE] 4^#fr [oi^ 2.8-8]4 ^4.

[=L% 2.8-7] High Band4 2^4

Data Rate FECRate Code Length Range(AWGN>
55Mbps 1/2 24 23m

110Mbps 1/2 12 18.3m

220h1bps 1/2 6 13m
500Mbps 3/4 4 7.3m
660Mbps 1 4 4.1m

1000Mbps 3/4 2 5.1m

1320Mbps 1 2 2.9m

[ZL^] 2.8-8] High Band44 4^41r 444 4^*
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O 1)5 UWB 42# *442

DS UWB 42#4 *4 *23 [2^ 2.8-934- 44 22^*4, **4 k=6, k-44 

#4337], :t#2 BPSK ** 4BOK #27], #2*^4, 44 242 4443 *4 

^!4. BPSK #24 #* 4B0K #24 434 4*43 44227} #3 434. #4 

3-r:- #4 L=244 a£r 24^# 22 a|^aSc 7}3&K#2 42, BPSK >^2S 

low band4 28Mbps 2B] 31 high band4 55Mbps4 442251 4444. BPSK 43:4 

#3 4422 44 4 L=24 444 L=12,6,4,3,2,14 #34 4444 L=244 L=124 #

3 4 4444 45144 44 43, 4€- 4244221-4 4442 L=6 444 444

4 21 4244 444 4422# 4*423 44423 4 4 444 42^ 9-4 

4 44444. 54, 4BOK 43:4 #343 4422 444 L=1244 L=24 #33 

4 4442 444, 4444 4422*4 2;H 4423 444 42^1*4 *444 

A}*#23 1-44 444 4 4 444 42^* #4# 4 44. DS-UWB *443 

4 444 ##|3 444 4 444, 4 44 444 441 23*44 2424444

7j]#43 ##23 BPSK 44 4BOK4 4^ 4#4 4422 443:4 ternary 42* 

4444 4^14 *44 44] 44-32423 42444 4444 ##4 5 4# 44 

22 ternary 44* FIR 44 44 44 D/A 4444 42444 4444 4444. 

2#d| 4 44 444 444 244 D/A #444 44 242 D/A 4# 34] LPF 

4El4* 4 4 LFP4 4444 24 444 44423 44 423 444-4 4444 

44.

Static

^ K= 4FE C Grayor
Encoder 1 atxaelMapping

Transmitter blocks required So support optimal modes

j-BOK

[2^ 2.8-9] DS-UWB4 4442

244 4 4414 44444 4 444 ##343 43 4*44 44443 #44 
4 224 4 4434 24 44-4 2.7GHz 33 5.4GHz23 *443 2*4 D/A 4# 

44 444 #244 #222 444 44443 #444 4444 4^4.
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O DS UWB 3*^ *3**
DSUWB 4*71% *** *%% 4" 4* ADC4 3 44 4% 2.8-1014 44

4 44 3 4* *%% 4 %14. [zi% 2.8-10144 (a)4 3#* ^4 ***443 *% 

44% *37)4 34*4 4#*zi 344# 4*44 444 34* 4444, *44 
o_3: 344 *# 44% #4* 3*44** A/D44 44 #4* 4444
4*44 3* 4# ^ 3** 4444 €4. ***44 44-, 44 444 44 *4 
H0Mbps4 444** *44* 4*4# 434^*, 20044 *4 220Mbps4 444 
** **4* 5-4* 7fltt 4344.

Simple/cheap Analog Emphasis

Demod

(a) 94HM&ADC
Higher Peiiormaace Some DSP-capable

> SAP ->

(W ADC

V
hEghestFerformance Most DSP -capable

Filter ADC
l20Gsps

Digital Demod t 

Correlator
Bank

SAP

(c)KP r^|7trh= fMSADC

[^3 2.8-101 ADC **4 ## 4%%;] ^

44 %4, (b)4 3*4* *4 ADC 4#% 3* l.5GHz4 #44 3* 3 34*4 

ADC71- #434 44, 4-#*:% 337]4 ***4 443 334 4 4*4 44 44 

4 371# *%%**4 #3^ 3*4 7))%% ^ $%ji, ci-33 3^% #^3* 7H33% 

* 4## * 4# *3:5.3, ai^ii 33431 f344 *4*3* [zi3 2.8-1114

44. [^-3 2.8 1114 *3# 3 44** *3*2.# 3*34Ji 44 44^1# 4*4 

4 AGC, 44 ^ *4* *71^3, 4o]a 4^34, 3# ell# #47] *3 4#% 34 

4 43: 3* 433"3* 3*43i 44. [zi4 2.8-1114 (c)4 3** 20bps4 

4 ADC7} #344* 7}3 44 ^**44 3.3^ 4 #4 3 4* *%# ^ 3

3* 43% 3*, %7M ADC4 *34** n4% 41 3% #7}*% 3-344 43% 

4. 443 DS UWB *34 *3* DAC4- ADC4 #34 3# 3 4* * *4 #%
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4?f4 44 -4 4444 4^4 7]] 4 4 f@4 4^th 4]4# 444.

V-: re-Select 
Filter

A LAT

>

GA/
VGA

1—IB Sake \ anable Variable
to 3bits ADC Fsngerr. Equalizer RateFEC
Resolution (or mere) Span (ornoFEC)

____f ^ ^
ADC I*

Chip Rate

LFF GA/
VGA

ADC 
Chip Rate

Sin

Ague
Cock

Rake

Synch/ 
Tr ack Logic

[:%4 2.8-11] 4 44 DS-UWB 44] 44z] 9-as

4) MB OFDM 4 kt 
O 4 \:l ^-4

MB OFDM FCC44 #4-&<L3. 44th 3.1 ' 10.6GHz ^44

[:i4 2.8-314 44 528MHZ 4:4^ 14;]] 44^^- ^#4"4 44#

4 4104 -^4 4444 444 #4.

4]0 44 444(MHz) = 2904 + 528 % nb (444, nb=l, - - - , 14)

MB OFDM UWB 4^^ 444444, %7]] 14 44# 2.8-12]4 #4
4 0 1 3Or mandatory modeS. 4444^-, 444 40#4 44 4~§~a 44 444

44.

O MB OFDM UWB 44^4 4^44

A1B OFDM UWB 4^04 44 RF 4^ 4&4 444 44 #444.

lw) J

4 4 4, Re( - 4: 40: gl4 44 444 4444, rk(t)4 0 ' Ts\M 4444 42. 4 
44 k4 4 OFDM 444 40: 44 40:44. MB-OFDM UWB 40:^44 

OFDM 4444 M 2.8-12]4 444 444 4444 M 2.8-13]4 TF(Time

Frequency)51v:-4 44 4444, k4 4 4tr43c OFDM 444 ?nt4tv fk 5.
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[^^2.812]$] Mandatory M 2.8-13]$! preamble

pattern 2# 44#4 MB-OFDM ^#4 ?44#4 [zz^ 2.8-14]4 ^44

# 4 R14.

[zz^ 2.8-12] Mode 1 #44 4^44
44

Preamble Pattern Time Frequency Code
1 1 2 3 1 2 3
2 1 3 2 1 3 2

3 1 1 2 2 3 4

4 1 1 3 3 2 2

[zz^] 2.813] TP Codes

Freq
(\5t)

[zz# 2.8-14] TF ZZ^* 44^ MB-OFDM 41# 3

MB OFDML UWB 4 5 V) 4 [ zz 4 
110. 200 MHz 7]- mandatory <44- 5LE.
ol ir >A 7]] #4 4] 44 14

2.8-1534 #4 44^4 

44, 4 4 MB OFDM 
4 <1 JtL mandatory <44-

445.5.# %

UWB 7H4431
^5# 7^4.3.
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Info. Data Rate 55Mbps 80Mbps 110Mbps lOCMbps 2nmo^s 32(A&ps 480&&CS
Modulation/
Constellation

onw
Qpsi:

(TDM/
(TSK

(TDM/
(TSK

(TDM/
QPSK

CTDW
(TS1(

(TDM/
(TSK

OFDM/
CTSK

ITT Size 123 123 128 123 128 128 128

Coding Kate(K=7) R-Zl/32 R-I/2 R-1V32 R=l/2 R=&/8 R-l/2 R-3/4

Spreading Rate 4 4 2 2 1 1

Data Tones ICO 100 100 100 100 100 100

Info. Length 242.4ns 2424ns 242.4ns 2424ns 242.4ns 24Z4ns 242.4ns

Cyclic Pl efb; 60.6ns 60.6-n? 60.6ns 0O.6ri? 60.6ns 60.6ns 60.6ns

Guard Interval 9.5ns 9.5ns 9.5ns 9.5ns 9.5ns 9.5ns 9.5ns

Symbol Length 312.5nr> 312.5ns 312.5ns 312.bn? 312.6ns 312.5ns 312.5ns

Charnel Bit Rate 640Mbps 640Mbps 640Mbps 640Mbps 640Mbps 640Mbps 640Mbps

Multi -path Tolerance 60.6ns 60.6ns 60.6ns 60.6ns 60.6ns 60.6ns 60.6ns

[zi^ 2.8-15] MB-OFDM 4^ 2.S

O MB OFDM UWB 4 ^^4 4^/55 #3:

MB OFDM UWBd^^s] 4^/54 554 [zi^ 2.816]# MB-OFDM UWB 

4^?!^ #/## #3:# 7]-# g ### ###5 OFDM 4# 44 TF 2^4 44 

45 "45 4]## 4^445 444. 444 MB-OFDM UWB 4
/%?] 4]$]# 528MHz# 4444 #ui 480Mbps# ### 4 45 JR

5 4/-?! 4-^ 444 444 TF ^^4 4^^ 454 445 45# #44a. 4# 
41 #45 44 4 4#4 # # 44.

Inhere Pilot?. -#-

la) ^4

r.
Filter
/ \ -*

co4 2ift)
i

r*g>-> LPF

■4-j AGC |

FGA. ATX:

ln|>-> LPF tXIA

2ji'4.t.) E3_
Carrier Phase 

and Time Trading

OutputData

[zz.^ 2.8-16] MB-OFDM UWB
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4. uws &## ## ##

4#4 #4 42^4 4=H 40. ^ o. #### UWB #2^^ 4^4 #4#4

# #4##2 44# # 4# ### a.4 #4 ##7^24 7}^ 4 #4444 Bl#Ei # 

44 4# #7,4 ^4 # Bl2#2 4 #2 4442 $14. #4 IEEE802.154 TG3a44# 

UWB 7j#4 4_§#f 3.# WPAN4 #4^144 44 5##7} 4442 $124, MBOA44 

#2#2 $14 MBOFDM 42^4 Motorola^! 4 4242 $14 DS UWB 42^4 27}# 

4442 $1-444 5##7} 4^42 $14.

WPAN4 444 ae#4 IEEE802.1544 f##2 $14. 24" WPAN 5### TG344 
2.4GHz 444 ISM 4244 50Mbps #24 2^ WPAN #44# # MAC 4#4l 4# 

544 4&4%4. 244 44 44444 442# 44 444 ### 444# 22# 4 
##24 ^24 4 4714 424, UWB 4## 4-8-44 lOOMOOMbps 444 2# WPAN 
44 #44#4 44 5## 44 4 #442 $14.

20024 114 UWB 42^# /}## 24" WPAN4 441 #44# 5### 44 Study 

Group 3a7j- #4442. 20024 1244 UWB ###4* 4444 44 CFA(Call For 

Application^} 244424 4#4 CFA# 242 20034 1# 5##4 424 UWB 42^ 

4 44 4#4 2#/}#4 4444 5## 444 4#7} 444$14. 20034 2444 317,1 

444 41 #4 4 (call for intent)# 54 4 $12# 20034 3fi 4 4 4 Time Domain,
Xtremespectrum, Texas Instrument, Intel, Wisair, Philips, GA # 2344-44 4l 44 # 41#

#$14-. 20034 34, 5# 4444 4#4 #5 # #27} 4444 4144# #44 #44 
4=344 67H4 41442 ##444-. 4 4444 TI, Intel, Wisair, Staccato # 134 4 #4
7} MBOA 41442 ##44 Xtremespectrum 41444 4#4# 44 #2# ##441 44

4.

2003# 7# #24422 444444 WG Letter Ballot #4# 4# Draft Standard #4 
#4# down selection ##7} 4 #4 $124, 1#2 ### CRL# OKI4, 2#2 ### 
Parthausa Ceva# Xtremespectrum# 3#2 ### STMicro# MBOA4 ### 44442 
4# down selection 44 MBOA 4 44 7\ 14# 44 #$14-. #5 #44 44 14 #4 # 
57} #44$! 2 44 95,44 6322 #2 #5 #4 75% 4#4 445# 4444 #4 

4 #44$14. #44 44 7# #24422 4444 4#422 #4$14 MBOA,
Xtremespectrum, OKI URL 34 4 44 41 444 down selection 44 °1 ##4 #2#
OKI CRL 444 4 17}2 #444 Xtremespectrum# ##444 4#-#22 MBOA 44-1 
MBOFDM #44 Xtremespectrum# DS-UWB #44 27}# ##22 ##4%4.

20034 11# Albuquerque Plenary^ 4 4 4 4 MBOA 44471- 4 ##22 44442# 1,2
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4 ?}9! Y-AL44 ft 4£] 4 —4, 2004\:t 14 Vancouver Interim 3)4, 34 Orlando Plenary 3] 
4. 54 Anaheim Interim 4^)44 MBOA #4 MB-OFDM 444 4)9417} 7)) ^#4 4# 

433 444444 4-4 75% oj^-^ 44# m-x) 3_s|] down selection

4 4 °) 4 4 444 44. o] e] ft 31} fj Y] a} 2) ■§■ -V3°ll 4 4444 444 Xtremespectrum 4 

9)49: 20034 124 Motorola7} Xtremespectrum-=r 44 4°1 MotorolaV) DS UWB 4) 4 0 V

444514.

20044 7^ Portland Plenary 4444ir 444-tr 914& 33#4 444 DSUWB 44 

a] 49147} :1 ^-9) 4444 44433 444514 MBOA 444 MB-OFDM 444 4 

914# l& 4-4& 43.3. 4# 433 4444 44# 43^44, 444 14 #9]ma44 

50%4 444 444 34 9# Berlin Interim 3444 444#4 444 44 44-4 44

Motorola 44 44# 444 f 24 491^^7} 4*845144 344 4-^4514. 33#4 
4444 -0 44 44 & 3f &iP9iP-3 4444-4 4^9)& 4444 m44^44 44 
4 down selection 44M4 MBOA 444 49)47} 44 4 444 4# f33 444513 
4 14 471-Y-A44 03A] Y-44514. Zt44 MBOA 44 44 44433 44491
-44# #34^44 447)4 4 4491 449)4 444 4 ^444 44-444 444 ^-4 
44 444 4444.
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wl#7]# IMT-2000 #3^(WCDMA)# #7M IMT-2000(cdma2000)# ## 4M# #3 

# °l T- 7\7\A 3 vr 4 #* V) #51 3 # i: A ## 3GPP(3rd Generation Partnership

Project)# 3GPP241## ^1# #### #### 3.4 Packet Data 344

###7] 3# 4 4 4 El 44 Packet Data ### 7)-##7ll ## ## 7))## 4

##$!#. 3^1# ## 444 ##3 3GPP4144 HSDPA(High Speed Downlink Packet 

Access)#, 3GPP2041## IxEV-DV# 20024 544 ^ #3#%#.

3G 44^ 4#4 444 3 ##^1 #4# ##44 4M, HSDPA 4## ### 32 
4# 44 3443 44. HSDPA 4#3 4 #4 4^4 IMT-2000 &#4 44 444 44 
4# #433., 4# ^344 3# 444 4## 4# #7}# ## 4^44, 3GPP4 
Release 5 a# #44 #3 #444. #4, 4444 4## #44 4#4 4# 44 #3 
4# IP 44444 44^4 4liH 3#44 ###33 4443 44. # 444# 
HSDPA 4^4 #3 #4 ^ 7H#44# #433 HSDPA 4#7]]#4 4#4, 444 #3
4# 3.#%#.

7k HSDPA4 44

HSDPA 4#fr 4#4 4^-4 IMT-2000 3#4 44 444 444# 4433, #4 # 

344 3# d|4El 4## 4# #7pg 4433 4 4 MMbps4 #33 444# ##33, 

3G 4##4 4 WCDMAWel 4)4 441 44 74 ## 4#o]#_ FDD 33 4 444 TDD 

33 HSDPA# 5MHz 44 444 3.8Mcps4 4 #(Chip rate)# 4### 7]#4 FDD 33 

3# 444 TDD 33 4#44 #4# 44# #3(Channelization code) 44# ###33 

4 43 4#4 7}##3# #711 44 ##. ##71-43 #44 TDD 33 HSDPA# 7j## 

1.28Mcps4 # ## #### #44 TDD 33 4#M #4# #4# 4444 4#4 7} 
##3# #444 44. HSDPA7T- 7|#4 WCDMA4 ### #44# #444 HSDPA# 

WCDMA Release 54 4#3 3## <4 ### 444%#. 3.5G# 3G4 44 4##3 #=#, 

4^4# 3# ##, ##3# 4#4# #44 44. HSDPA7} #4 ###44 #4 44 

2Mbps # ##4 3 ti]-4 444 ## A; A # 4 4 14Mbps #33 #4 #4 ####

9. HSDPA

1) lxEV-DV(lx Evolution Data and Voice): IxEV-DV* 1,25MHz 44 44# 7}&s\ cdma2000 lx 4344 ^ 

## 3 $13# 444 334 4# 4% 444 443# 4€#* 4343s. lxEV-DV 444 &*4*4 # 
&€ IxEVDOdx Evolution Data Only) 434* cdma2000 1x4 *#* *4* 444# 4*# 3 5#1 4# 
4 -8-41 91 34 491 444* *44 IMT-2000 3* 4^1 444 434# xiuls#?) 444* *44
1.25MHz 44* 4*#44 #.
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#4 514### ### # 514 #4.

4. HSDPA 44 /14

HSDPA# 4^7j7j- 7j^46_g.^-Ei 4=4# ## 444 444 #4 444 444# 514 
444-a^. #5_4#a, 7)#^-# a# 4#7jg.#4 3]a4 4 4444 44# 444 

4 4 ^4 ^ojEi# 44# 444# 44 4444# #444# 444. ^# 44^-aa# 
4 4# 444# 44# 44# 414 4444 ##44 #4 4## 44#44 44#aa
4 44#P-^ #4# 4# 4 g)j# 4^1# 7j)4^eMl 4# HARQ(Hybrid Automatic
Repeat Request)# ##42. 44. 4#4 ##4# 444 4^144 a4# #a#4# 4# 
44 4#4 4^44 44 4# 4# 4#4 44 #a#4# #44# AMC (Adaptive 
Modulation and Coding)# 4##a 44. HSDPA# 7)^4 WCDMA 4 cdma2000 1x4 # 
4# 4^4# 4444 a#4 414 4)44 44 a# 44 4aa 44 444 4#4 44# 
# 4# 4444 4-4(44, #4#a ^# 4## #a)4 444#^- ^4# 44 #4o]i# 
&# # #4 a# 4#4##M 414 444 4## 44 4# TDM (Time Division 
Multiplexing)# CDM (Code Division Multiplexing)# #44 44# ~r 514. 4 444# 

HSDPA4 44 4#51 AMC, H ARQ #4 441 444 #4li^4.

(2) AMC

°1 # #44 4 #4 4 a# ##451 44# 4 44 4 a 4 #(Link Adaptation) 7j # 4 4 

#4a 514. 4#4 4#45l 4a 4# 44# 44 44(Power Control) 4444. 44 4 
4 44# 44 4a4 44 44# 4444 4# #4 #444# 44#^. #44 44 a 
44 4## #444 4a4 #4# &444 4# 4a%M ##451 #4 44.

#4, #E]4cM 444# 44a ##4 44 44# 4##, 44# 4# #4 -#

4°-& 4#4 #4 4^4 44a 4#4# 4# 7M44 tya 4# 440] a##4. AMC 
44# 44# 444 4#4 &#45l 4a 4# 4^aa 4# 444 444 4### 4 
4 #44 #4 ##44# 4# #444. 44 444 4# a## target
SIIKSignal to Interference Ratio)# 517] #4 4# 44# 4)44 44 ## 4 44. ##, 

AMC# 444 #44 44 44# 4### 4444 4##aa 4^4#& 4# 44# 
a 4 44. 44'## MCS (Modulation and Coding Selection) 4 5= 4 4 4 4 4 4 # 4, MCS# 

44 44# 4 a "4 4# a# a#4 4# 4M44. HSDPA44# QPSK. 16QAM4 # 
7M 4 a #44 57 c o_ j/301 T^bo Code# %#4#& 4444 44# MCS 4## 4

- 139 -



44#. MCS 31## #4 SIR4 42} 44# #4, SIR4 44 71-# ## A## A4# 3|#

4 4444-

(3) H-ARQ
HSDPA# # #4 @|A] ?!## ## 4^44 ARQ# 4#44r H-ARQ 4^0]^ 

HARQACK# HS-DSCH# #4 4## #^= 314 444# 444 4 3-4 A3. #4#%4 

4 4## 7l4#44 ###7l 4# 14A 4A4#. ARQ 7)## #4 444 A#?} #4 

## 4# 44## A4#4 4* #4 #4 44A3. 4 A# a AAA## 24#4 444 
#a 4^44 4# 4#4# 4^44. UTRAM44^ L2 RLC(Radio Link Control)44 4 

##a $14-. 4#, H-ARQ# ARQ 7]^^- #4 4## 44 a## ### ##3. 4# 4 

4# #4 SIR# ## # #4 444 $14.
44 4# 4—^44 4# #44 #A# 4A# A314 A# ## (Frame Error Rate:

FER)4#. 44:44 44 4# 4 4 0.1%# FER# A###. FER #444 A3144 4 4 

4A4 A#4 #44A A#A 444AA, FER# 4##31 4# ## 444 A###. 4 

4 4 FER A# 4^# A# ## # ### 4# 44 #444 # 44# 4# # 4# 4 

44. HSDPA44# #4 44# FER 10%A 44#a, 4 4 #4#4 44 A## HARQ 

* 4##4 #4 #4 44# 4#44 4# 4## a4 ## # 44. HARQ44# 4#4

ARQ# #4 44### 4### 4 4 #4 4 Chase Combining A# Incremental

Redundancy(IR)# 4# #4# 4### 4#4 #4 444# 4 4#4 #4 44^1# A# 

4 A3. A### Decoding 4## #44 ##.

4# 4# HARQ 4 #4 #4 4-4## 44 #44 #4# 16QAM# 4# ## 4# A 

## 44 #A ### A}#4 7}#44 44#. 4#4A.A HARQ 714# HSDAP# 44
7l#o]4.ji ^ o^cL

(4) Node B A31##

#4 ### A#4# ### #4 UMTS 4A4# RRC(Radio Resource Control) AAA 

## ####. RRC# ##7} ^ 4444 4# A#4# 7}^ #3)# #^#4 44 7^4 

#,#4 4### RNC(Radio Network Controllcr)4 ####. RNC# 4 4 7%4 Node B# 

44##, #si Node-B3.## #4# 4A* #### 7}^1 ## ni 4## 

a## RRC71- RNC4 #### 4# 4A#a## #4444, #2^1 4#

#44 4###4 4##4 ##. A#. 4# 4## 4# Bursty# #4# 7MA3. ### 

4^1 4#4 4### #47^A ## 34# #44 A###.

44# 4:4# 44^: #4 HSDPA°M^ 7l#oll RRC4 #44# A31## 7l##
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Node Da] MAC& 4 4#44. 4## 44# 7]#^ 10ms4# 2msg. #4 4#

#44 &44P.& 4##^# #44.

4. A#4#

(1) HS DPCCH (High Speed Dedicated Physical Control Channel)

4 444 #^ 444 44 444 44 4&4 4444- 4 4 #4 414 44 444 44 
4 43= 4 ### 4## 4^4 ##4 #### 44 444#. 444^.^44 44 44 
4# 4^44 444 ACK/NACK 4&# HS-DPCCH# #4 4444. HSDPA44 4444 

44 44 #4 4\M^# (D 44 44 #4444 44(44 DPDCH), ® 44 4# #44] 
4 44(## DPCCH), (3) n# 444 4# #444 44(HS-DPCCH)# 4 7]-z]7]- 44. 

:i 4 444 WCDMA Release 99 ^ Release 44444 44 4444 4# ## DPDCH# 
DPCCH 44 HSDPA44 4#4 444 HS-DPCCH# HSDPA4 #4= 44 444 4^# 
&&#7] 44 #44 44#^.# 4^4 44 ## #zt#^ 4## 4^## #4 4444. 

#4 4# 444 4## #3%#7] 4e)j #zt#4 4 #4# HARQ-ACK(Hybrid
ARQ Acknowledgement), CQKChannel Quality Indicator)y\ 44.

(2) HS DSCH (High Speed Downlink Shared Channel), HS PDSCH (High Speed Physical 
Downlink Shared Channel)

HS DPCCH# #4 7]4#A_g. 444 4#4 4# 444 4 4^4 #-§-# # 4# 7]## 
^4444 4 4 44 444 4^4 4## f $1# 444 #^4 ;]]# ## 31444 4 

44 4444 4# 444# 4^##4 #### 44 4444. HS-DSCH# 44 4 
4 4 44# 44 44 4#44(Downlink transport channel)44. #4 #44 44 444 

# #4 4444 4#44 444# 444 HS-DSCH4 4 7]]# 44 DPCH, zte]n 4 7]] 
444 HS SCCH7} #44 ##444 44. HS-PDSCH# HS-DSCH 444# 4##7] 
4# A^.y]^ 44 #2]^^^ z]^ 444# 44 157]]4 HS-PDSCH# ### # 44. 4 

7M HS PDSCH# 44 1644 444 4Q&4 44 4444 #44 HS-DSCH# 4 7]] 4 

#4 HS PDSCH# ##4 444# 4## 4: 44. HS-DSCH 444# # 1/34
Turbo Code# Interleaver# 7] 4 ##7]4]7j] #44 HSPDSCDH4 4444.

(3) HS SCCH (High Speed Shared Control Channel)
HS-DSCH^ 4#4# 4# 444# 4447]- f###4 4144## 7]# #sa]

414 4## 7] 44-0] 44^?]-# 4] #### ## 7j]^o]c].
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4. HSDPA4 lxEV-DVSl ta]H

## 7 :.2:A HS)PA(FDDi ' '1#-DV

awt i zaitt

3WWW 1 22S8WC0*

*&'4#&9we FDD FDD

43 4#qM4* lOMbp* 3D9l2WkN

a# aa

saga* fmaa 1.%*g.MM 7|@

249993 93*1/34293 93*164293

AMC,H-ARO AWC, H-ARO

@394 CPSt.IGWM 0PSK.8-PSK16-QAW

4*49* 1MEUEID M&WAC0

amoma***NM9iaoi 16 3?

a%qcmdA8 ,M*93 99 43153 m wi

4#4rLio<:ng tCW. CCM TDM. C0W43 %)

a<nc^ 49 HS-PDSCH F-PDCH

343(4 41 HS-SCCk F-POCCH

49 gaaa H^-DPCCH R-COCH

HS-DPCCH P--ACKCH

2.9-1] HSDPA4 lxEV-DVS] tijH

F-PDCH(Forward Packet Data Channel): R-CQICI12: 12si] -Jl' - lil!
^ mtl 4^^ Ec/Nt, 4^! ^Me] 4-§-# m

a?] ^ 4^ tiMM ^^4 4-§-# m #4
7flm ## isj^H ^^7]4]^] sfl^l p] o] E] * p]
-g-sf^ #^7i]y

* F-PDCCH(Forward Packet Data Control Channel): 1PDC11C t!A
5]ir cl]o]E]* 7]c]- -§-B5]

1% R“CQICH(Reverse Channel Quality Indicator Channel): Pla" 71 -]
Active Set4 4 7]x]^-o_g.w_E]a] s]-# a]]y
7}^ 7M4& 3 7]x]^-o_g. ft! Ec/Nt#

% R - AC KC H (Reverse Acknowledgement Channel): 4 a"7! 7} 7] x] AP-
&^-E] A}X]*t p-PDCCH 3 F-PDCH4 4^14
olH) 43@] #^d] A].^.^
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10. IPTV V1 4

55# $1401 #4 ##4 44## # ## A5zi.^ 4# #^4 j2e)| # #4# ### 
##55 $M ?ie TV# 7l^o] cl^#M] ###5 %i_o# o]si 445 4#

# ### 4 #5 44# 5 $14. 44014# KT4 #45#4# # ##444## ##55

45# 44 7^3. IPTV 44^01 4# ### ##4#5 ## 4444. IPTV# 4# 4 

43-:% TV 7]44 4401 5## #444 44014 ## 445# 4##5^4 ##01# 

44444 PC #444 4-5 444 4401 44 45# 445# 44# # $1# 444. 

5# IPTV# 4# 44^^- TV #4-714 444 54# 4#4 445# 4##-5g.# 44 

4 #-## 71455 # TV54- 4## 44# 7i#4 4 #4. 4, 4401 4-#5^4

4# #4 4#4 44 4# 0l5#a $15#-#- 4401 5^# 4##4 445# 4##4

#4 4#44 4# 7}#42 4-r- Rich Market# 7H#S 7l##7ll # # 44. #eOl
# 4##A5 4##5 $101 4401 5.44 7l#o] ##44 4## ## 4##5 4 4# 

#45 44444 # Ol5#a## 444 7144 0l5#a 445# 4447] ## 444 

44544 4471 447IJ! #4. 444 IPTV# 444 #54 44 ### ## 7l##oi 

44 #44 4171 #4-541 #44# 44 #4 ##44 44# 4#### IPTV# 44501 

4# $14# -~iel ## 44 444.

7l. IPTV 45

IPTV# IPUnternet Protocol)7l4# #### #44 4#4# 4## 445# 7l## TV 

# 4#44 4### # 4# 44# S# 7l## 4444. 7l## TV 01 MPEG24 MPEG4 

7l#5 44# 44# 45# 4#4# IP 41#### 4#4# 4401 4 4, 44##, ## 
4 # 014445 # 44# #7144^4 #-§-0] TV# #4445 71444 4#01 #4 4

44## #/# ## #4014 #4 TPS(Triple Play Serviced 4 5# Killer Application^^.

44 #4#5 4# ##44.
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2.10-1] IP7] HlS] ^E]n]c]o] yejla *]*}+-

1) COfe- Central Office] 4 3}#)
2) POP(Point of Presence)* ISP?]- 44t% 4## 441 4#7}o|]7l) 4*

4* 4*4 4
3) DSLAM(Digital Subscriber Line Access Multiplexer) : 4 x] li 71"<h xl

44 4# 4#444
^ x>S_ : http://www.netmanias.com, “Broadband TV(IPTV)4 4 A”

44**444*5:. 2005.2.7

444 IPTV* 4* 44# #* 4444 T-commerce* #* 44^ 4 4 5: ?]^# # 

44 * 4* #4 44*-(Interactive) TV* 4^*4. #4 #45. TV* 4^4 4#5zi # 

#4 44#* #4444 #4 ##4#7}#4 4I#4 * #* 4#45:4 #*

4 444, IPTV* ##*44 IP 444^4 ## 447]- #*#4. zi44 *#?l-4 444 

4* ##4 445:# 4##*4* *444 ###*4 44# #**7] 4444 4-4 s 
4 4!##5:4 4 4* ##44 4#: *444. 4# IPTV* 4444# #44 IP 4444

* 44^ 44# #4zt* 4#44 4*4 4#4 #4 &* #** 444 4#4 IP#4 
## Best effort 4 44 44 QoS (Quality of Service)?} 5.4" 4 4 4 44. *4 4 — 4—5-# 
44 ##&* ?}44 4444 7}#ji # 4# #44* 5.44 #4# 4*3. *44*35. 

44 #444 #4 44# 4-4 441 IP 444)^444 #3# 4#4 #344. 4# 4# 
4 -3-44^4# 43^5.44 34 #4# *## 444* *444 4#44 4*4 #4 
4# 3*# *4 444 34# 4*4* 44 444 4*4 444* #44 4*444 
4444 34# 4#4#44 ##4* IP #4?H^#4 #3# #444 *4 4 4444. 
44 7l]##5. #4 #43* #4 4 44 3*4* RVOD(Real Video On Demand) 4#4 
7} #4* 444 #4* 35.ZZ.4* 4444 4^ ?}## #433 FF, RF, Pause, Replay

# VCR* #44 7]## 4*4* ^4 -445:# 4?] #44* *47115:44 4*4 ?]#
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44, IP 444^4 #4 44^ =-AM ^^o] 7^s]-7] 4#
4 #4 4 NVOD(Near Video On Demand)- 5'30#44 444 3 44 ^
41 44 4# 444 #4 4^4^ 44 -4 4-2: 74^^. 7]^o]4j, # ^ o%4

[zi3 2.10-2] ^E]4^^4 40)
*( A}^_ : 4 ^.#43 4444, "Broadband TV(IPTV)A]n]^=" 4 
444^444^. 2005.2.7

M 44 4444 HD44 444 444# 4^# f 4# 43^ 7]4 44 4

#4 #4444#^ 4#^.s. ^^7} 44 24Mbps44 7}^# ADSL2+4 444 7}4^}# 

44442=# 4^4J3 9144 44 4M 4# 4-444. 20044 12^ 4e^_& 

50Mbps#4 VDSL 7^7} ^7]- KT# 19244, 44^4 2644 f#44, 4 4 &J1444 

y] 7^4A} ^4 4 31.7%, 9.4%# 44431 44. 444 VDSL4 7j-4x]- 4## 427% #7]- 

471 4^4 KT4 4-9- 7]-444 4^0]#^ lOOMbps^ 4^4 7}44 FTTH 4# 444 

4 # 7}4x}4 4n# 4^ 4^4^^. 4-# ;]]44Ji 44 4444 4)#4 IPTV A]4 7,4 

yj-^A} 7- ^ei ^7]-# 4444.
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4. IPTV ^ #4

(i)

[J-g 2.10-4] IPTV

O Access 7)e : VDSL, FTTH ^

0 44-2. 4#7l# :MPEG ^

O 7%#4^(STB: Set-lop Box) v)-44#4 444^1, 44^4# ^.3. #

444 44 44& 4444 44^# 4" 4^ zt44 4-§-7]-

4444^ 44 4-4

(2) #4
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o 443 7)^ : 7^437} 7}#en 34 7}?} #4# 43- 443. 443

(VoD) xr4 44 4 T Commerce 44 °] #4
o 7)144 44 — 44 : Point-to-Point 44 #433 7fl44 4 444 # 4 44. 7fl#
44 TV 3# 44

o 4# 44^=4 -0-4 #4yil, VolP44 ##-# #@n 4# 44#7} 444

TPS(Triple Play Service) 44 7}#. 4# 443* #4 444 #4 7} Lockin &4*

4 44

4. IPTV 7)43 44

(1) SO# 4 4 #*4#^#- 44 #44
IPTV 44### SO## 444 44444 444 #3# 444 # 44 444 444

4-3 # # 44. 44 4# #4444#4 44 3##4 4444# 7}#^} #- *33 #e}

4 4#4444, 44##3. 444 4# # 4# 4-4# 3##, 4## 444 44^ 44
IPTV7} 4*4 #4# * 47] 4#44. 444 7] 4- ul 44# 4344, 347}# #4

4^1# 714)47} 5- Q) -;47I 4#4 -# 4 44 447H3 # ##4 #3, 4# #7}#e}^)
444 7}4 soil o) -4xr4 444 4* -44Mi4 4 4# ##44# 444 4

4. 444 MSO#4 20044 12# 10044 #34 44# 444# ##4444# 4- ■JL

DMC #-# 4 4 4#* *44 44#44# TV 443 44# 444# # 44### 4 
4# 7}## 44# #44 34 444 #44-44-^ 4444# 4443 4# 7}#7}a) 3 
#4 4 4# 4## #344 7]-44- 4## #3.4 44# 4433 4444. 344 4# 
71-44 43 # 4 4# CATV3# 71-47} 44# 4443 434 #444 %}# 433 3 
4#4 4# 44, #4### 444 7)14^33 44-7}# 4 *7}* 4# 4 4# 443 # 
4, 5,000# 4#4 47} 44# #f# 7}#7}7} 4##47l 4*4 37}# 444 #### 

33 4447i77}4 4-4-7)# 33# 7}#4 4 #7} 4#44. 444 #4#4## #4 4 4 
4 444 7}4@}# #-# 44 7}4^433 444 SO#4 #44# ##4# 433 ## 
#4.
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HSO stMsm

- Ans aa& qa
- q%is a-aa
- sf 2-3^21 4^ ae^ia

*Hti4= TV -t# ti 50 ?l, 2M £*n a 20 7H,
qoiEi4W is?*

TV 60-100 7N x||ti

yyy Aib|A 7^ 7^
SO, HD 5 SO, ms B3il

A-|U|^ £g 15.0003! - 22.0(10% 10,000 a(0##)
?g7Pi %#*3=@S IP-S&a^ %' ti|0|ElSgBc

MFCS# xDSL,FTTH. HFCC ®H5)
- VOOA1d|d: - V00 AjH|A.
- EPS A1ti|^ - VoIP, SMS,0|A|§ A1ti|^

¥-7WtijA - oqsf a sws*iu|A, - 7«a.@g4,
- Tv ^a. - EPG Ala| a.

- Tvag. Tva^

M 2.10-5] IPTV ^ 44### 443 4 3
^ 4" 5. : 4 4 4 4 4 V 3

(2) 4 4 44] 44 4## 443 ##4 4 4 4##

#4 4^7}#^ ##, 444#4, #^# ##4# TPS4 ^#33 443# 4

4- if4]4 33#3& ##M4 #4^4)7} ### 43 $}# ##44. ##4# 4#44] 

a] #44 #4 # 4# 443# 7}^4#4]^1 4#44# #44 4 4# 44343 #4

&M# 44 #444 4^#^ #44 ##4(BcN)4 #4# 44 @14] 443(Killer

Application)3A] IPTV 4 43-1- 444 4 44 4 7'] -^7} #41 4433 4 4 sfl 4 44

3 ##47] 44. 47]4 #44 444 44 4433 if# 4 344 44 IPTV 443
4 4# 4-T-7} ### # 4?] 4|#o]c]-. ^ ###4 9MM] 4# ## #7}#444334
43 43 444 7}#444 ##44 if 44 4# ## 4###4433 ##44 44
444444 44443. 444 4/Ml ^ 4^4 44

s o o o
4# 447} 437] 4444.

r44 44443.4# 43# 4444 4444 IPTV4 A]] 7]] # #4# IPTV# 4 #4 
#3 4#4# 44 44444. 44 #4 91 ##, 4# #4 #4444## IPTV ^143 
# 4-3 434, 44443 4 44333 #/# ## 443 4# 4#4 44 4 443## 

4#43 4# ##44. 4#4 ^#43 20024 "44#4444#1}#^"# 4#4 #44
444 %] 744 44A}7} ## # 4#443* 44 5"T- Ols -r aa 3# 433 ##444.44

zig]4 4## 44 199244-E] if4#4# #44 4#444#44 444# 4# 44# 
4#!%3 NTT4 4# #44 434# 344 #4444## 44 44# 4444 444 
^ SO# 4 44414 ^4 #44 3#4# 4# 43 44. 444 ## 4#44 44 ^4 
444#4 ^43 #4444#4 IPTV 443# 447)4 444# #43 ?}44 7}##
O) ^V}.
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4 4 4

(3) #444 7}## 44 #4 #
#4#}4 7}## 7}#x} ARPU4 W# #7i ## #4#aa IPTV# &W TPS

44a# 4# #4 #4 4#44. 4# #414 W4 ##44 7}#4 4"## #4 #4?] 
4# #H#aa #44 #41 44a4 4## #!H#4 #4# 4## # 47] 4#44. a 
si4 44 IPTV# #44 e #444 #a## ##a## 444 ##4# #4 
44# 444444 7)e 44^ 7}4# 4# ^

:- u>. f t ; ^ ^___ ,_ ^

# 91491 91 VoIP 44^ # 7j#4 Stereo Play44 Triple Player g-44 44 44# 7}# 
4 4a #7] 413-44. a 44^4 #444 IPTV 4W 4## 4#44 444 91 = 4 

447ja4 TV 4 44 4«M# W4a 4#4 44# 444a& ##44 MS04 44
# 44# 4# a7] 44# 44 44 4a^ #444. #4 KT# 100Mbps# FTTH 4 

4## 4#aa 444 44# 91 = 44 7lj## 4# 444a #444 IPTV# ## # 4

#7## 44 4# #4#4. SO#4 DMC #4 #4#
^rur^ Mu SO#4 

W 444 4#4 ao

##a ^14## 4^@4a4 44 4##ag.# a4# Lock-in 44a 4#44 4# 4a# 
4# ### # 47| ##44. 44# 4444 IPTV7} 44# -&## a#44 44ag. 4 
## 4# 4# ##a7} ^4 4#4 TPS 44^4 4###^- 47H#a# 4ag. 7l
44a 4# ##44. a-44 IPTV# 7}###o] A)|g_# 3# #4444# #4
44# #44444 444 4 44^ #a# #444# 4#491 4a# a44 4I#4 a 
44 44 4#a #117} #a#tMl #4 44 4## 4# 4ag. ###4.
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11. 44M #4 7))4#44 (WPAN)

/I. ;))_&

a# 4#4 444 4#443i ^4444 4444 4s. #a# #444# 4
3) (Ubiquitous Society)# 44717) 44 4444 444 44 4 til —# 4144a $14. #4

44# 44# 4 #=44-a 4# 4444 4444 ### 4 4a. 44# #a#4 44 4 
e #4#s_#4 7)4:# 444 aeas 444a 44. #4 4S#444# a ^14^44 
4 4### 7iea& 4444 ### # 44. #4 ###444:# 444 #4 /H4#44
(WPAN : Wireless Personal Area Network)# 7)#4 7H4#44# #4#S 4444# 7fl

444. ;114 #44# #44 #4444 4714 #444 444# ;H444 44 a
#4 4^4a# 7147)1 4# 4444. 4, 7)144 ^#4a 4# 7)7l7l 414-7) a 444 

444# #4#a 4 4#4a* 4#4# 444.

#444 ### it 2.11-144 4144 44 44 a7)1 #44714444, #4#44 #4 
4, #444 #444 $la, a 44 444w4a4- Ad Hoc 4#4a #4 $14.

[it 2.11-1] 4#4a 444 4# ##

4-BA!a #4 dla^a 44
4 7) e] #4 #(WAN : Wide Area Network) 0 ' 10km
#44 #4 4(LAN : Local Area Network) 0 ~ 100m

7fl$l #44( PAN : Personal Area Network) 0 '10m

7H4 #44# #4#s #444 44 a4#S IEEE 802.15 Working Group4 4444 

444 #44 aeag. WPAN# 44-a a 4-^ a 4-244 444 44 #4 47)14 Task

Group# #a $14.
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[a 2.11-2] #4 #4

-#- # 4#4-g-

Y4#7lsl#-tl4
WCDMA(Wide-band Code Division Multiple 
Access), CDMA2000

##344##4 Wireless LAN

##7H4##4

IrDA (Infrared Data Access Association1
Bluetooth : IEEE 802.15.1
UWBdJltra Wide-Band) : IEEE 802.15.2
WiMedia : IEEE 802.15.3
ZigBee : IEEE 802.15.4
HomeRF

4. 44 4drDA) #4

IrDAdnfrared Data Association)# 444 #4 #3.4 A}-§-5]^ #5.444 ^=#^44 
444-4### ##7] 44 4447]- 444-# ^4-9_5-4 1993^0]] ^44##-. #44#4 

4#4 #44 3]a]4 ^444^ Tera# Hz44 #44# #44 44 a.
44 444. #ii# 4^44 444^-44 43# ## 44 44 44 ^r44& 5.44 4 

4. 444 444 43435. TV# 44444 4-8-44 44 44 4#44. #44 444 
#44 4444 PDA, 44# 444, 4M#, 44&#4 #4 4#44 44, 44
#4 444 #4 444 #-&4 4## 45.3 44. 7]#4 4-8-43 44 4# 3# #3# 
7]-#4 4 44 4#44 4#4 ## 4#4 44.

• ■, = '.; 4it444 =445_ #4# #47]

- ^4-8- PC# 4-8-44 44 2%
- 45%a4 4444 3M# 4#4 4-44 ^4#44 ###34# #444 #47]
- 334 4#444 44### 4-8-44 #4 4# 44444 #3 347]
• 4 4# 4-444 4 ##44 °14 4# #4 5-471

444 #4444 444 #44 3# ##447]- #4###. ### 4433#4 4 7] 
## 44 4#44. zi 443 #4# #7]###^# ### 3 = 3# 4 7} 44 3# a# 

#4#4 #.&4-4-. 44513 3 = 3 #3495 -g.44444 IR4 ## ### 444 3 44 
4.

4. ###7 #4
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###7z(Bluetooth)# ^4 44 41##, 4 4" 4 IBM 4 % 44#-# ^44, 4 #4 ^4

4 #4 #4 #4444 #4 #44 7H# a^## 444.

###^# /M44 4#4 44 44 4#4, =44, #4^, PDA 4 #H##7l7l# #

# z}# 44^ 7}#4## #444 44# 4# 44 #4 A3. 444 f4 444 #44 

4 4 #4 4. 4 44# 4#44 IBM, 4#, ^44, A44 # S?^}?} 199844 #4# 

Bluetooth SIG(Special Internet Group)4 44 4# 444 4#4, Bluetooth SIG4# 44 
2000707} 4# 7]<go] 4#/}a. 7}4e}a. 44. ###A# #& &7l 4##44 7}##, # 

4 4# 4# #44 7}#4, x}7}4 ##4 7044 #44 #4 44# 4#A3. 444 4#

# #44. ^44 44#, ^44 #4 4# #4 44A^ &7] #44# 444 #444 
5L4SS2., iEEE802.llb44 ## #4, ###A ##44 44# 44 # 44 A4A& 44 
###^4 44 44#4 4#444.

Application

Presentation

Session

Transport

Network

DeAa t mk

Physical
iSOOsT
Layers

Logical Lf* 
OonW |LLC)

Medium AccrssT
Contpcn (MAC)

Physic el

IEEE 802 
Standards

[n# 2.11-1] IEEE 802.15.1 ###A = AA# ^4

###A #4# 3.4, a4 a4 #44 = ^-44 #4A3_ ##44. a4#4#

###A 7]-o] 4^7% 4#4#4# JA444 4# ##A3. #4 4 ##4 zi4 #A# 4

44(Firmware)# 4^44 44 #4444 44 7l#e}ji 44. ###A A3.S# A##

n# 14 44. tffic 214171 44444 44 4 44444 444 4 4 7}4 47]4 4

4#4 4# #4 44^4 4#444 44yQ 4## # # 4A# 4444 4#4 4# 4

&44 ### 7}x]ji 44.

• A# (9mm x 9mm)
- 444 7}4 ( 544)
. x^ X|^^J2 (lOOmW)

- ## #4(10m'100m)4 #444 4#

###7.7} 4z04 #4# PC# 4#z}7} 4ji 444 #4 I0m'l00m #4#44 #714
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#4#. 4##44## #4 #4) #4yM 4## 4" $1#.

4. :%#44(UWB) 44

UWB(Ultra Wide Band) #44#a 4#4 44 44 444 444 #4 44 4444 

44# 4 $ia# 4 4 Mbps4 4^-4 444 444 444#- /}# 4 44 #4# 443. 
44. ###a# 4 1/44 4# 44as4 44 44# 4## 4 4# ##a 4^a 44 4 
# 44, 444 ###4, #44 444 #4 4^4 4 44# #44 ### 4 $14. 
UWB 4#44# 44# 44# 4444 44444 44 4 a# 4 4 444a 4^4 
a #$M) 44 ^-a $ia#, 4# 4#4 a ##-& 4## 7}#4^ $14. a#4# 44 # 
4# 4#&4 4# 4444 4# 4#4 #4#- #4 44-# 444aa_ #44 4 a 4414 
#44 4## a/) 44# 7)-47l- ### $1# #444.

UWB4# #4# 4 4#4 a@)a# #444 ##4$ia4 4#44 #4# 4#a4a 
#4## #a# #4#4 4## 4# #444 444# 444. 44# #4# 1897#

4 as. 47} ii4# 4 a# #4 ^)iE4]/!'1 444 4as, 4aa.44 a4 spark-gap #47]
# 4# 4# #4#44#4 #44 44444 W# a4^4# ^44^0,4 0]#
# ##a 4# a4$H14 4a4
## #4 ##4# 4#44 ^a 44,^0,]#

#44, #444 444 #4

4##4 #/#4#a&4 #44^4. UV^B 4 
GHz 444 4# W# #4# 44# 4

###4a# 4# 4 o3.

l~r bh"
#4 #44^4 25% 44 #

# 1.5GHz 444 4# 44## 444# #4 4##44. 444 4)44- '444 4a

# 4#4an 444 #44a4 4# #4 #44 ##4a a##44a 4#44, #a# 

4 4# #a duly cycle4 44 ##4a 4)444 4# 4#4 44. a# #^4 ##7)-7)- 

#_& #a a#4 #4# 4#4 4#- 4#4# 4^ ##4a ## #4##a

4#44 4^44 ##44. UWB4 #4 4#^# 100Mbps # UWB a47)#4

af ?! QoS (Quality of Services) 4 4# 4 # MAC(Medium Access Control) 7)#, #4) 4 4
#4 4## $14# 7)#o] o^#_

4. WiMcdia #4

#4(Wircless)4 444(Media)4 #44# #4444(WiMedia)# # 4m#44 #44 

44 44## #4# #44#& 4 #4, PDA, MP3#444, 44#TV, HDTV, DVD#4 

44, 44# 4a4, #xU4 Set top Box, 44## ^ 44 Icha^ 44

4 4## 7)-#-44 4 4^44-.
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WiMedia Alliance^ 44 20024 9^34 44r4, #4, 4^, 4^3], 44# 444, 2%^^ 
4 4 4 4 #»>°] D]] o] 7<\ ^ 4]#(HP, Motorola, Philips, Sharp, 44 4 7}, Kodak, Appairent 

Technologies, Time Domain, XtremeSpectrum i!-)4 w4 4 44 t§44$1-S-4, 4 m- 433] 
3] 441 STMicroelectronics 4 m7l 7]-$] 4 $14. WiMedia Alliance3]4w t'S 4 4 4 4 4 4 
^ 7]7] 4r 4^3 7H4# 4=8 442%#^(QoS) 44, ^7}, 444 %

4, ^4, 444 4^3 ^ 44, 444 $1^ 34 #91# 44 ##3]4 #4444 4=
-§--& 44443# &e# #4& ^443 $14-.

UWB 3]#4 4^43134 WiMedia Alliance3]44=r #4 USB 7l]#4 ##33 44# 4 

#4 3] 4 #3] 4 # $%# ## 444# 7]]##4. 4 444# ##

USB4 ## 1394 (FireWire) #M# ## 4## # m $1# #33 3#4. ^] ##

444# MAC (Media Access controller) 43] #444, 3 44 3]ilr4 3]-lr4 M]444 4 
4 7]] #4 lantjs #4 31 #4 4# 442%# 71443# 4 #4.

4. ZigBee 44

7]^ 4^3# 44 #33444 qi 444 434 a# 4# &#7]#34 4# 444
#433 43 #444 4# 44 4 # 3# 4#^l, VCR on/off## 7^431 #44

# #4 444433 #33444# 44 4443] 44444 44444 ##4 4#44. 

IEEE 802.15.4 Task Group 44# PHY, MAC4 #### 4 ^#3 #3, Zigbee Alliance

3] 4 4 PHY, MAC, Data Link, Network, Application Layer44 &### 444a $14. # 
4 PHY ^43 m4m 44# 2.4GHz 868/915MHz# 4#4a, 34^4# DSSS(Direct 

Sequence Spread Spectrum),MAC4 CSMA/CA# 4-§-44, 3] 4 4 20kbps3]4
250kbps44 7} 4 4 4.

Zigbee stack system4 3434# 8bit 4°]3.5.4W#44 4444, 44!] 333# 5.t

# 32kbytes 44444 44. a# 2.11-24 IEEE 802.15.44 Zigbee Alliance3]4 4# ##

4# 4=843 $14 441- 4444.

444

_*. ZigBee 
Alliance

IEEE

[34 2.11-2] IEEE 802.15.44 ZigBce Alliance4 ### 34

4#4 4°]4 

4#sl444 44442% 
4m4a4#

444#a7ti#

MAC4#
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4. HomcRF #4

4) PE:; SOHO(Small Office Home Office) 4^44 ^#4, 44, TV, 34-$. 7j7j
§-# V#..## 4 214#- 444 #4 4)m4 -In. 4 ##, 444, <8# #4] 444 ^

V-vr #44 #4 o ^ [ lomeliF Working Group# ##35- 7)) #5). ol 4.
19984 4# 4444 @7l) 4#, 44, 3S34, 442=, 3#4 # 90*M 4443 #4 

44 V4 4#4444 ### 443 4444 4%4. #4442= 4444 #4 434a 
7]#4#4 444# HomeRF# # 4m44# #433 44 44 #44#34 ###3 

114 4321 50#00m 4^4 ?i#34 44# 4## # 44. 2.4GHz 44# 4#44 44

rwsi pc# #43# 4:44- 7j-4#^ 4444 # 4^-44# #4## 4#44 444 4

#4
"6" n — V-

K44 3# 4314 ##4-3. 4^ 4## TDMA4- CSMA/CD4 44 #4 4# 4
4.

44 4## 2.4GHz# #44# Mixer, LNA, Up/Down Converter, Oscillator #4 #34, 
2FSK/4FSK# 4 #4 FS (Frequency Hopping) 7]## TDMA# CSMA/CD (Carrier Sense 

Multiple Access with Collision Detection)# 444# 4#4 44.

4. 4#

4 414 #4#4# 44# #4 444442=4 444 7M#/4## 44#4
### 44# 4444 4 444 44 444 WPAN# 4344 4# #4 #444 #34 
7j## #4471) 444. WPAN4 #44 44# WLAN #4# #3# IEEE 802 #444 
444 802.15 Working Group44 4442. #34, 4Bluetooth Special Interest Group 

(SIG)4 Bluetooth /)## #433 A## 4444 4 4 44 4 4#4^ %14. 44, 
WPAN4 #44 4#44 #4 # 434^)# 4-^37 HomeRF Working Group4 
SWAP(Shared Wireless Access Protocol)4 3 4# 4# #4## 44# 43. 44. 
WPAN# 4#4 WLAN34 #4^7} 434, 4-8-44 44 444 3# 44 #
4 POS(Pcrsonal Operating Space)44 44444 4#4#4 4# 4#4 SAN(Spot Area
Network)## # # 44. WPAN 7)## # Bluetooth# #4 ^ 444 #XI4
7}#4it %i7}-4 444 ###44 ##€ # 4# 7)^0]4 UWB 7)#^ ^.4447)- 3# 
4 4 47)4 #4#4 444 WLAN4 44 444 47)4 #4# 4#4 4 3133 444 
4.

34 44 #4444 #-^i#tl7]# 3.441)- #4
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4# ### ### 44 45.4 4431 134. 3]%! ^

## ## 4 $14. 431 #5-41# 7i^ 4# ## #5.71 ##4 ^p.5. 4#4?l 4431 

#5:## 4## #4 431# 44 ### 4# 44# #714^14. ## ##5. 4 4# #<>11 

#45.31 #54 444 &#7l #31 3i#31# # 44# ##, #4, LNA, 5:5:-#

4V1 4 # 4, 44, Programmable Gain Amplifier 44 444 4 43l 4 31 44 44.

1. 44& Ji44 374^4 4444 #a. 44 7l# #-#

5.# 44 4 444 ##7l4# ZigBee #4 4## 868MHz/915MHz# BPSK 4

44 2.4GHz# 4-&4# QPSK ##5.5. 444. 4 44# 44 3144 31##

20kbps/40kbps4 250kbpsP-5. ##3l 44 4#44 44# 4 $14.

VGA

[n^3.l-i] 44#4 444 #444 4

44 4 • 44 44# PL4 4# 31315## (super heterodyne) 444 °1 444 4#71 4

^ 4-W 44# 45.# 43:4 ####(directconversion) 44, 37-431 444# 444 
#4# Low-IF 44 #4 $14. # 444# 4431515.4# 444 ##7144# #7}## 
4# #7}# ## 4 #4 44P-5. 444# 444 431 4#4. zi#3.1-13l #31 444# 
444 4 - 4# #4^# 444$14. 444# 4^# 'homodyne' 4# 'ZeroIF'#3L3E # 
4# 4^5.4 44# RF 4&* 45. 714 ##5.5. 44 4# 4444 51451 i?## & 

# 44 44# topology# 4"31 $1# °144(image) 45]7f 44. 5E#, 444 4## # # 

44 4## 4444 LO 4^4 4##<L4# 4^.4 44 44471 DC3] 444^# #7] 

4#31 4#^]3]5. ##5-5:3444 4 444 444# IF SAW #4# CMOS 443 LPF5. 
3131 7l##4# # ## 4 44#4[3].

# #4# 4##31 4#, Off-Chip31 5:5.4# 44471 a31 ###4 31431 7l#, RF 5.
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a./] 4 4422 #444 ### 4#4 $14-. 244 DC 2^4 ^-4, IQ-4244 

#4 #2?3$1 #4# 42 $14. 44# #4# LO path4 2##2# #$3#4 DC 2 = 4 

# 44## 4## 473 44 24 #44 a### 413 #4 4442 $1#[4]. 444 4

a 4°| 4(pager) 47) 31# 44 44—a.4 aae|E 24 —4(spread spectrum) 44 47)
4 4-&42 $14.

RF 444 4 LNA4 $14^142# #4##, $}4#2#4 4 44 44 424 BPF4 
RX/TX 44 244# #4##4 LNAa. $3444. 44 4444 #4 #442^4 ### 

4# 4 44 4 442 $14 LNA4 44 27)1 ###44 44-44# 24# 44/} -&44 
4. 4 44 4#2a # 441 4 4#44 4^-4# 4## 4#4 44444 4#4 #^t# 
4.

NFo — 1 , , NF.„ — 1NF = NF, + (A : 4 44 Gain)-4 ] 3, • A2 Ah

4 4 4 (narrow bnad) #24 4°] 4# 4 4 4 4 22-1- 444442 44444 $3444 
# jo AH1 $1# -r $14 73)251.2 2.2-4 7)14 4 °14(source-degeneration) #2(243.1-2) # 
#### NF7)- 1442 4 4 $124, 5024 $3 44 4# 44 off-chip 2x3.4 733## #44

(Lg) 142 #4 4 4-1# 44 44 # $14. 4 #2# 4#44 Ls-ir 4##4 4422#

#4442 Lg# Cex# 4##4 $3 44## ###4# #44 43# 4 2- ol #4-44 $1

4(2#4). #, Cexa $144 Mi 22 Lg4 27|# 4^3-444 44a 44# Cgs# 4a.#

# $14 4 44 444 &## 4# 2- Ol 4.

lour

Matching Circuit

I #
M—$RR^

T QZ

M- 3.1-23. LNA
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.Matching Circuit

M 3.1-3] LNA5]

LNA4# ^-4444 4#4#4 ^7]# #3:7} 444 47}44. o] #3:4 L02#
s] 7H444# 44 47^4 tiw ^ f- 4444 44. #4444# 44# #
#4 4#o]4. 444 44-0]^.^, 'o'„] 4^4 o]s^ ^A]f]7] 444 LNA 4#4 Gm4
# 471)44 44 444 #4^44# m^#444## 711444 4^ 44# #444.. 4 
4 4# ^3.44# 4444 44 444 #2. 44 44# 444, 4444. 4#4#. 
isolation, 44## #4 §I#4 7]- 43] 44## trade-off 444 44[5]. :%4 3.1-444 
4-4# 44 7e4 double-balanced ## 4 (passive) 44# 444# 4-r# 4#4 4,24, 4 
44 DC 44#2-4 $4. Quadrature I/Q 4#4 44# #44 444 442#(Gilbert 

Cell) ### 4-§_4 4#44. 4"#^ 4444 #4# 4444 44. 4# 4# 44 LPF4 
4 4 44"#2 4--§-44 444 TIA(Trans Impedance Amplifier) 44# 4444 44. #4 
#444## 4444 10Zo.gz = - 33.97d^4 #2., _c = 2494(//y)4 #4#444## 44

m 44. 4 4 444## 50f?4#, #4 444## 5^2.2 4#4 #4 #44 4# 4#4

# 4#4#2_2 4444# 4444. 44 444 4^4# IIP2, IIP3, PldB #2.2 44#

# 44.

fr LNA

j IQ MIXER {

4, Q

- LO- LOLO+o

LPF# 44 4#4 43:44 ##4 4## 4447] 444 54 Butterworth 4#(#4 
3.1-5)# 444 ### RC #4# 4-0-44. 44 7-M-#3M4 ##7]- 444 gm-C 44#
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4### 4| ## u] 5i ^6.1^ SCF( switched capacitor filter)# At# #o] 4 uf x] ej ^2,7)- 

4 #44 #4. '.!. :i! RC 44 ^ #4 # 44 4 444 # 4 °] (array)# 3%###
5MHz40MHz4 yf44# cutoff #### &## 4" ## 4### ##44#, ^4 4## 

1mA 4#jF12 4#4^ #44 4## 4 #44-.

I 1...1

PGAtProgrammable Gain Amplifier)# # 4 # 4 4 —a14 4#4"4 # 4 (dynamic range)#

W44 44# 4# 4 Ail 4444. LPF# #44 Jt^4 444 444 4^4 ADC# 4 
44 44 4 4 4## 4#/] 444 -40dB''40dB4 4# 4# 44# #4 44&zt PGA#
#444. 4 4 4 4 4 4# Pseudo-Exponential 44 W# 3.1-6)# 4# # 4 4[6],

p)4l 3.1-6] 444! PGA #4#

9M14##4 #44 

#44 4## ADC# 
BPSK#4# 14# H4 
4 4 4## 444. «

4#7} LNA, MIX, LPF #4# PGA# #4444 444 4## 4 
4444. zL^s.i-1444 4 PQ4# 4# ADC4 44 4 44# 44. 
r Q4#4 4#4# 444, QPSK#44 44 I/Q 4## A# 4# 
]# 4 444 A^## 444 44 AA4! 4 #4# ##4! #44#

4 l/Q 4#4 4#44 44-44.
RF 4# 4# ##4 4 44 4# ##44 4 44# 4^44. ##444 4# ##44 

4 44 4444# A## 4 #4 4#4. 444 #44 4## ##44444 4# RF#
4# #4 # 0 dBm# 4 ## 4ol output PldBQdB compression point)# 2 dBmFL# 44

#4.
4#M # 44# ###AA 44# ^4 444 ## 44-. # ### Ao]m ^
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9, 494, 4 4 5](isolation)7} #31 #4# #4°1 431 44 44#(current reuse)

o] 71-4-44# 9)44. 44 4414 4# 444(41)4 44 444 4 44.

G = g„ 2^ Z^, (1)

Z.„,^ 44 444^* 4444. #4 44# #44 44 99^3- LC tank# 444
445. 4444(32-4 3.1-7). 3=4 444 44144 4 a(programable capacitor array)# 44

94#-# #9 9 4 4^1 44 314 4 444 =r 4# 9^r# 4# #4 4493=71- 444 
# 4# #4- 49 f 94.

oi a4# #9# 9493=9, 3=499, 31431 ^-49#-# 4# 4= 44. 3=499
oi 3=44# o]_g_ 44.9 4^1 444 494# #43= 9493=94 441 4444. 444 

449 4### MOS #443=44 square-law#44 4# 44. 44 #93=9493=94
444 44 4#4 44 44 444 41444.

VDD

High Impedance Load

ProgramableC array

BO B1 B3

[z%4 3.1-7] 49= 444 ##

[314 3.1-8] #43=9493=94 494 4##
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0-
7

[zz^ 3.1-9]. 3442:44 IP3

## 34# 3##7| 44, ##4^# ## 444 3^4# 7M4 44. ## 4^#
folded cascode 4-3:4 4 #43 voltage headroom0] :?L|. Zi44 44 a] o) u] 4# 4 4 4

4. ^4 PMOS(Mp)4 DC 3## Vctria. 34443 4 #4 3:34 7]-#44. #43

4 444 44 4 4 44 &## 44 44 #4&^44 ^44 3#(^,44 4# 4(2)4 
44444.

4> ' </./>.•„/.■
f.-fir,,

/,V«7 <2)

4 f!l'! °- ’A # XNH:- #(2H# ID current# ^_a_44.
VDD

RFout

[z%4 3.1-10] Driver Amp

C 4 #3 j&444 ##4zz 333^^- ## ^ = 4 4 44 44^] 44 44. zz

44 /'# #44 44 4 34^^- #4444 #^4 444 44. PMOS# NMOS4 44 

^7]^ 44 444 ####4°] 3 4 44 4# 34. zte]zi 4 34 #44 4# 44
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## Cex# #7}4# 444. ^1 44AS./ma.x# #4# #4# 7}## # 4
4- 4 4 4 4## °1#44 ID### ire1 # $14. Lo, Co# ## 4 # (output matching )# 

44, Ld# RF choke, Ls# source degeneration inductor0] 4- 

TX# PGA (programmable gain amplifier)4 Digital Analog Converter (DAC)4 44 44

(up-mixer) 444 #444. zt# 3.1-11# PGA# #2.^# 444 444. 4 PGA# 4# 

4 4444 44 # 4# ### 7]-x]# zM] 44 4^^ 43]# #4 4#(dynamic

range)# 2:4 # 4 $14.

'—«w-

Resistor Array

MIXER

Mixer Bias 
(constant gm)

[zt# 3.1-11] TX PGA# 431 #2.^

4# 44 44 #4# 4###44 4^ 4## 4# ##44 #44-7] #4 4# 4# 
& #44 e# 44 PGA# ##44. PGA# 10MHz# ^4# -0-4 #4# 7}## 44 7]] 
# 44#4m# 444# 7}4zi #4. 44444 4# 4 4# 4# [a 3.1-lM 444# 

4. zi# 3.1-12# 4 4# 44 444 44PGA# AC #4# 44# 444 444. 4 4 
444 4dB# 4# 44-7]- 47M ## ^1# 44314 #2 zi 4## -4dB3]4 24dB44. 
DAC4 #4 444 AC coupling# #7] #4 PGA# #4 ##2.5. 44# #4# 444# 
444 #71-44. 44 #44 444# 43.V, PGA# ##S5. @4 44# 47M4
#4# PGA# DC-^^4# 44 4# 44.

^10 2MHZ, 4 78dB; 
'10 ,1MHZ. -7,€'d.5 J
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3.1-12] PGA 4 44 4# AC#4#4

it 3.1-1. PGA Gain and Resister Value

Gain setting Gain(dB) Resister Value
G1 -3.7dB 15k
G2 -4.6dB 13k
G3 -11.7dB 10k
G4 -16.1dB 7k
G5 -19.1dB 4k
G6 -24.3dB lk

vco# 44 444 44 #44 #4## ^13^# PLL4 ##4 4 ##44. ##414 4 
/Mv: 444 44 zLojl 444# 444# #444. zi44 4514 444444 4 444 
44 44444 PLL4# 444 43:4 44 4#4444[7]-[8]

Main Divider 3# counter# VC04 M444# 4444 4^444 4#4, 444^]- 
44 #44 4^44 44#3# 444 u]^ 4#4 4^44 444 444& 4#4# 
4. Divider# 444 444 44 434, 4 444# 4444 4444 PLL
43:4 #4 444 444 4 4 441 4# 44-E- #4. TCXO (Temperature Compensated 

X tal Oscillator)# #4444 44 ##4 S14 44 44 444# #44 4 4# 3-43:# 
4# £]] °14 °14- P/D (Phase Detector, PFD ■ Phase Frequency Detector)# TCX04 7144 

444 divider# #^H 4444 #4# #4444# 4^44 3 444 444# 4^4# 
4#44. Loop Filter 4, 44#4444 (LPF)43:5, 434 4 44# loop #4 44 43 

4# 44 4^4 4^# filtering##^., capacitor# 4444 #44 444 44# #41 
VCO #4444 4## 7#g 4^ 44# 44.

[^-4 3.1-13] PLL Blocks 444#

Forward loop gain, Reverse loop gain, Open loop gain, Closed loop gain# 4 4 4 4 4 #

#1241 514 4#4 44.
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Forword loop gain = G(s) = ^~

K<j> Z(s)KViKCO

Reverse loop gain -H{s) -

s

A=_L

Open loop gain -H(s)G{s)
&
<9

K<f> Z(s)KV(xco
Ns

0r

Closed loop gain = — = GW
% [l + #(,)GW]

(5)

#4^ PLL IC# 4 #3}# ## 4 #4# ^4 7}## ### ^444. PLL# VC04 # 

4, RF ^!$f IF 43:5- 4444 (down-conversion)# 4-0-4 LO (Local Oscillator) 43:# 

#44-3. #44-444 4## #4. 43:4 44# #4# 4^ ^#4# #4 44#

34 #3^. #4^4, ^444# 443} Til 7}4#7j 44 ##44 4^.7} 43. PLL44. 4 

4##4 44 #4^44^7} #44 #7il #444# #-4# #3]-

4 #^4447} 4-33# ### 7}##33# 7I-444. 4, PLL4 3}# 444 #4#3# 

#44 #4# #4^44^7} 43# 4# gf-g- 711# VC04 #4##& 4^31-4 44

4.
3^ 3.1-144 Phase Detector^ #4#3# 4# 444 4# #4 44& 444#4. 

PLL4 # 4# #4# Phase Detector (P/D)# 437]# 444 f ^3}#, # 70# #44# 

3: 4 4# #44 4 #3:7} #44 4444 ###7} #### #444 7]## 314. # 70 

4 ^4# #4#3:7} ##4 ### ^44^# #433 #4# P/D4 #3 M## 43 # 

4 #3:7} ^4#7} ##4# 4# #30# 44-4 ^#4#, p/D4 3 444 4### #4 

# #4# ^#3M4.

F,

Fvco/N ----- i— -------------1

Fpd
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[3 4 3.1-14] Phase Detector a1#®] 43

34 3.1 154]# P/D #4^#7} 4## 44# 44444. P/D4 #4# # 444# 4 

4 %}o]o{j 4#^ #37} #444. #34 3?]^ #4444, # 4#4 444 44 ##4 
#4 #443, 4^4# ^44 44 W4 44 4 44. 4 #4# # 44-44 44 44 
4 # #3 4^4 4^1] #44a. ## #3: 444 447} 44#3g_ 444444. 444
VC04 control voltage 4 44 44 /] #4 44 4# 4/1 44 Si7] 444 P/D #3#4
4 VCO 444 4# Pig. 4444 #7} $14. p/D #3#4# 44# 4443, #3 #44 

4-S.4 44 44 44# 4443 si?] 4#44. 34a 3 444 44 #3 #4 #3# 
44 #4# 44-4#g- 4M4 44. 44 7H4433. 4444 ##4 #4# 44-44 # 

'##44444 44 4/]4#g- 44 & 4#g 444444. 44 4# #4 44 4^7} 

4#3g_4, # ###444 &H44# p/o #443 437)- VCO 3:444 44# 44# # 

4# 44^.3 44 313& 444 71] 44. 443^4 #4# ##4# 34# # 4# #3

7]- ##444.

[34 3.1-15] P/D #4 #34 4# vco 44 44 4#

4#444# 343# (x-tal)4 4# 444 ##4 4#47} 444, 44 44443 4
44 #4" M#4. 444 444 343# -r7^ ^ 344 ## ^4^44 ##44

4 #444/1 #47} 44. 3/14 -33 44 feedback, negative resistance #4 7fl4
444 ^MHz44 #4GHz444 RF44 444# Oscillator# ##4 4447]] 44. 4 

44 4^71] ##3:44 4#4# 447]# 47]]# 4443 #4 #4# 447} 4^47] 4 

#4, 4#7i| 44711# #44# 444Ag. 344714 aijo} 44. p/D ##o]]4^ 4 #4#

4 444 434# 7]] 4443, #4

feedback 4 3 2] #4#

ir^SL #4#4 4 43# #^.7} $14. 44.7] #e]

p/D44g

Q /] #4##4 4# 4 ~s:3 x -

444-7]] 444#4 #4#g 4#44 3-5 w 

ir# 4Sr #4## 7]# #4#g 44 43ii 4 Si4. 4, ##7]

4&# 4444 4447]] #4 444# #4## 4## #4 ## 7]###f# # #A?} 
$1/] 44, 34# 343# #4 44 4# 434/] 444 7]e#4#4# 44# # 47]]
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€4. 444 PLL4 ^14 4Si4 444 Divider# 5444 44.

zt4 3.1-164 444 PFD4 54# 44444. 34 PFD4 #5# #;D4 DFF4 0R44 

5 #55 4444 44. °1 45:4 Edge-Trigger Sequential Circuit554, 444 DFF5 

5, 4^55 #4-2-4 4# 4&4 VCO #4 4^4 Positive Transition^] 44 #444 4 

#4 PFD4 #44 4 44 Duty-Ratio*!] 444 #4444.

[5.4 3.116] PFD

44# 314 4^# 444 Integer-N 444 445:1 PLL(Phase Locked Lopp) #4#4 
44 Aj-g-^40): sj-4^ 4 4# PLL4 Locking-Time# 130usec 44 454 ^## 4# 4
44. PFD (Phase Frequency Detector)# #44 4 #4 44 44# 4 #44. # 4 4 4 4 

#44! 4#4 #44 DFF# 4444 444 #4## 5# 4## # 454, 44# 
(delay cell)# #444 glitch4 44 45#(dead-zone) 444 4#44.

Programmable divider with dual Modulus prescaler

A Counter

B Counter

Voltage
Controlled
Oscillator

Charge 
Pump / 

Loop Filter
Frequency
Detector

R Counter

[zi4 3.1-17] #4# 444
PFD5#E] 4 #4 4444# CP(Charge PumpM 4 444 4 4#4 LF(Loop Filter)*!] 

#444. 0uA'l20uA 444 # - 44 4#4 44# 4431 #5 444 # VCQ4 5#4# 
55 4444. LF# 24 #544. CP*!] 43] #4455 44# 4#(glitch #)# 43]44 

44 Cl4 5444# 44# 4444 44 444 #54 RL C25 #44 LPF/} VCO
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3:444 4 GND 444 4# 444 %4. LF4 44###

4 44. Prescaler# 44 44# 4# ^44^4 #4 # # 4# Swallow #4Ag. 431, 

PS# P+1S #44# #4 ss #s44. zt^ 3.1-17444 44 A4#4# sszi^4 ?]-

## 444 44 S4#4# Swallow 44444. 444 4444 A4 S44.

■ %

vO (CM
. uvki er

Differ. Differ
Buffer Buffer

M 3.1 18] VCO

44444# 4444 4444 N44. ^4 4^4 44 S4447f '0'4 44 44 4& 
4 44 P444 4 44 44. zie]# 4444 f4 44A# #44444 444 444 44 
4 44 44# 4# 4 44. #44444 44#

/„„ = /xKA-^xr+S'x^+i)]

y^/x(fxA + 6') 4 44. (A/, 4444)
/V = /

Jl#Asl #444 Prescaler# 44 31# master n-444 static slave latch# 444534 

[9]. ZL^ 3.1-18*1] Quadrature VCO# 444^4. 44 4# 44 4A4 3;]]4 44
-X-^4]- 4^ <?) 4. o) 5L«] 7] A}1

4#

44# 4# 4444 #4 #4# 44(850MHz4150MHz) = -r
R, C# ### 44 A#7}. #^44432 44 #444# €4# #4 #4 
44 44. s# VCO 34^-44 i.gCHz4 #4 #4444# 44 4# 24444 4##A 
s# 444##44 44# 43:44. 4, -H3dBc/Hz(@lMHz #^4)4 444## 444

4 44# Cap. 4 3]44 3:4 0-3- 2.4GHz 444 4s^4 17 x4 O 4#44.
RF ##7| #44 ### #4

## ## ###7] 441# #44 4##7] 4# TEST BENCH# zt^4 44. 4

- 167 -



7]^_#g_ 42l7]4 ## 44# 2149# 4 $14. 4-0-4 7]?]# 2l^#297](Signal

Generator), liL# #:A5i zL(Oscilloscope), dhtij 4# 7] (Spectrum Analyzer), SNIPS44, 41 

#4 4# 7l (Network Analyzer)#4 4.

[:%4 3.1-19] #447] ## TEST BENCH

Oscilloscope ZigBee lest module Power supply

[zz:4 3.1-20] 4217] #4# 4# TEST BENCH

4217]4 RF u 4-ir 901MHz 4444 30dBm4 44# 4 Jt #4 spectrum4 waveform 

& 4#44 4% TEST BENCH# 44 ^44 #4.

zi# 3.1-19# #214 444 4# TEST BENCH 44. 4214 4# J9.S.4 5MHz 444
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4 623mV# 44 # ^ #4spectrum# ##4# #4.

BaseBand signal generator

Spectrum analyzer ZigBee test module Power supply

3.1-21] #4?1 #4# 4# TEST BENCH

4## #44# #44# #44 4# ### 4" %# 44# TEST BENCH#
3.1 224] 444]% 4. 444 ^.^4 #4 4 s 444 #4z]^ 4#4%zi,
Baseband#^# #4^]^. %zMM 4# L04 4^L# 4444 444# 4 4, RE 4^# 
444# #44 44441 44, 4# 444 4414& 44#44 44. 44 44
4 444 LNA^ 4z}-5]4 444# #44 4444] #4.

Oscilloscope BaseBand signal generator

Power supply RX board TX board Power supply

[:14 3.1-22] #44# #444 #4 4# 4## 4# TEST BENCH
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[A 3.1-2] ISM RF solution ^

model ML2751 CC1020
company Micro Linear ChipCon

url ww w .microlinear.com www.chipcon.com
spreading DSSS freq. hopping

modulation GFSK OOK, ASK, FSK, GSFK
architecture low-IF low-IF

data-rate 1,5Mbps 153.6 kBaud

PN spreading factor

freq. band
902 to 928 MHz

(ten channel)
804 to 940 MHz

receiver sensitivity -95dBm -96dBm
transmitter

sensivitity
0 dBm -29 to 10.5dBm

range 1000 feet 2000m
data integrity

Tx current

consumption
21.9mA

Rx current

cosumption
17.9mA

sleep mode current
consumption

0.2uA

supply voltage 2.7V to 3.8V 2.3V to 3.6V
temperature range -10 to +65C

parallel interface

serial interface

process 0.35um CMOS
packaging 32-pin TQFP 7mm Body QFN 32 package

applications

-portable computer
-remote sensing

-TDD TDM A radio
-900MHz DSSS cordless

phones

-narrow band application
-wireless alarm and

security
-home automation

-low-power telemetry
-remote keyless entry

-tire pressure monitoring
note
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[A 3.1 2] /1|:

model ZMD44101 Abidi Integrant
company ZMD Abidi lab. Integrant Tech.

url www.zmd.biz www.integrant.biz
spreading DSSS freq. hopped CDMA

modulation FSK
architecture zero-IF zero-IF

data rate
20 kbps (EU)
40 kbps (US)

PN spreading 
factor

freq. band 868.3 (EU)
902 to 928 MHz 1575.42MHz

902 to 928 MHz (US)
receiver sensitivity -96dBm -8.3dBm -30dBm

transmitter
sensivitity

™29 to 10.5dBm -17 to +13dBm

range 100m
data integrity

Tx current 
consumption

20mA 100mA

Rx current 
cosumption

19mA 120mA 60mW @ 3V

sleep mode current 
consumption 4uA

supply voltage 2.4V 3V 3V
temperature range -40 to +85 C
parallel interface available
serial interface SPI

process lum CMOS SiGe BiCMOS
CMOS

packaging 48-lead MLF package

4mm X 4mm 12pin 
MLF
7mm X 7mm 48pin
TQFP

applications

-energy management 
-remote merering and 
control

home and building 
control
-industrial networks 
-remote keyless
entry (two-way)
-health monitor
networking

GPS receiver
PDA
RF front-end 1C for 
mobile phone

note compatible with
802.15.4

receiver only
(LNA, Mixer, PLL,
VCO, AGC)
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[a 3.1-2]

model AT86RF210 ASTRX1 : i 'll s] yfl u) a}
company ATMEL AMI semiconductor

1. Qualcomm
—> RFT3100;

cellular band (824 to 
925MHz) & PCS
band(1750 to
1910MHz

-->receiver/trans 
mitter/BB processor 
7} 4M4 7fl
44 modules]-

2. Motorola (-ft. #)
—> IEEE 802.15.4

4 ZigBee standard# 
4444 q]2. |S
4]2*

—> 2.4 GHz ISM
band available
worldwide

3. Analog chips (4)
—> RF/1F

two-chip solution

url www.atmel.com www.ami.com
spreading DSSS DSSS

modulation BPSK BPSK
architecture zero-IF zero-IF

data rate 20 kbps (EU) 20 kbps (EU)
40 kbps (US) 40 kbps (US)

PN spreading 
factor 15 bits

freq. band 868/902 to 928 MHz
868 to 870 MHz (one 
channel)
902 to 928 MHz
(ten channel)

receiver
sensitivity -92 dBm

transmitter
scnsivitity 0 dBm

range 100m
data integrity 16 bit CRC

Tx current 
consumption 4m\V(6dBm)@1.8VDD < 14mA @ 3V
Rx current 
cosumption 14.5mA < 25mA @ 3V
sleep mode 

current 
consumption

luA ClOuA

supply voltage 1.8 to 3.6V 3V ± 0.3V
temperature

range -65 to + 150U -40 to +85 U

parallel interface available 8-bit multiplexed 
data/address

serial interface SPI asynchrous rs-232 at 
programmable rates

process CMOS

packaging 48 QFN package MicroLead frame 64 
lead (9mmX9mm)

applications
-wireless pc
peripheral such as 
mouse, keyboard, and 
joystick

note compatible with
802.15.4

compatible with
802.15.4

- 172 -



RF #44 34 #4

#3 241 Direct Conversion 44 3 4 ■ 44 3# #### 3 #33 RF #44 34 # 3. 

>11 Super heterodyne 34, 3 3 3 Low-IF 34 #3 33. Super heterodyne 34 3 443 

4 74 # M#]-## 3 r #3# si 4 S' Sl4r 3# #3. direct - conversion 34# # Si 3 4 4 3,
343 34^3 #-#47} #3 #3#3 4#4] ?M, RF a^3 a?] ^ 43## #3414
4 3 3 °1 -,- °| 9i11. >43 4 direct-conversion *44 -I 7i 4 # # 4 4 4 dc-offset 4/44 I Q 

mismatch, 24 44 44 #44 444 44# 3#4 ^4 34. #4 24 43 
direct conversion 44# homodyne 44 zero-IF3## #3 # 443-4 443 RF 
3# B/B5- down conversion 44 4 4 4 44 443 4. 334 4 43:4 34 434 

topology# 444- 443 44# mixer4 4 434 #4-43 LO 443 mixing 4444 4 

^3 444343 DC4] 3 334# 4 3 LPF&4 channel selection# 4W4 33, #4
pager3 spread spectrum communication4) 4333.

°] #3:3 344 a) IF3 34-5.3. image #43 33. b) Channel selection# B/B4]4 4 

^34.^3 LPF# 4## 3 33. #, IF SAW filter3 §13. 344.#.# a) DC offset 
#43 b) even order distortion #4 c) IQ mismatch #4 d) LO radiation #4 e) Flicker 

noise #4 #3 33. 334 344# ##4# 4 43:# 4#4# 3## Jt44) 333 3 

3 33 #4433 344#, 334 #4# 4133 4 33# 433 
3441 33 4#3 Super-heterodyne 33(#4 3.1-23)# 344#_& 43 43# ## 

RF 434 4 44 ?s#, mixer# down conversion 4 3 4 3# 434 3344 43 4 4 

# 43.

270kS/s

IF
PLL

9H6 - 1031 71
MHz MMz

[#3 3.1-23] Super-heterodyne 34 3 45:

a)

b)

c)

44 # narrow band operation4 4343 3#3 4# 44 s- 3#3.

4 44 343 RF3F analog #3## ^4 4# 4 33.
4 44 443 33# ##43.
33 #33 4433.
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d) #4 design tool4 model #4 4444 4 d] 4 4 $14.
e) narrow band4 matching 4 7l] 4 d] 4 $—115L, sensitivity, selectivity4 444 444 

4. 444 4 42:4 444
f) 4444 analog 4444 3-44 44444 4444, tunning4 471444. (SAW 

filter, LOtank, narrow band matched components)

g) SAW filter, externaKHigh Q) LOtank 44 intergration°l 47}444.
h) 44 filter#4 impedencedl 444—5L, LNA, Mixer 44 front end 47}#o] 50ohm&

44444 44. 4 44 ^7M4 444W& 4444.
[J£ 3.1-3] Superheterodyne# Direct - conversion 444 H]2

architecture merits demerits spurious conclusion

Super-Herer
odyne

- long history of
experience

- best choice in 
selectivity and sensitivity

- much less stringent 
requirement for for 

amplifiers./filters

- need external 
duplex RF IR /IF 

filters 
- worst in 

integration, bigger 
size, largr power 

consumption

still most 
popular

Direct-conve
rsion

- higher degree of
integration

- image problem is
alleviated

- hard to optimize 
selectivity / 
sensitivity 
-stringent 

requirement on RF 
amplifier linearity 

and
gain/linearity/select 

ivity of LPF

- DC-offset

LO-emissio
n

- 1/Q
mismatch

- high 
linearity

requirement
- high 

dynamic
range ADC
- 1/f noise

etc.

maybe O.K. 
for widebade 

system
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2. 444 $19 94 MI243 dM4 ## 49 ^-4

94 94 444 49 4^11# 4#44 494 444- 4 9
?1 494. 4 2201^1 n]]o]&| 4^4] 444 ##9 7}^Aj o] £LCf.

2.4 GHz4 iSM 4# 444 #9 #9#4 49 499 4##4 4^4
3. $14. %## 44 4## 4# Til# 4 444 %4 4-0-# 9 $19 4#2
IEEE 802.15.4 492 #4# 3- $14.

IEEE 802.15.4 49# #4 444 #2#44 444 44# 49# 4442. 44 494, 
494 ## 7)94 44 4-0-44 4# 44 4 $124 #2^14 #9 4 #2 #4 ## 9 
$19 994 $14. #4 IEEE 802.15.4 49# ZigBee, TinyOS #4 944 94 9)2#3 7j 
9#4 4-0-42 $14 492 444-71- 44g4$l24, 494 947)- 4-0- 442 42^9 4 
445i $14. 4 4 4 445- 4 444442 49 4-0-71-94 4 44 94 99 7)9 94 4 
444. #4 IEEE 802.15.4 49# #xl|# 9944944 94# #944 94 4
4 42^22 4##2 $14.

9422 9-99 44 2444 42^9 2449 94 44 444$19 444 4922, 

4 4 4 44 44# 9 44 #99 9 $144 44. #4 IEEE 802.15.4 49# 444 494 
4 94°) 49# 71944 ^.7] 494, 99^ 471# 9 $19 497194 ;H94 #244. 
9494 494 99# IEEE 802.15.4 49# 42^4 7M4 #44 444 294 44
N44 4-0- 7)-%:# 7| 4# 9 $14.

7)-. 44 4 $1# 49 49

94 44 i-H24s.oil4 994 4 4 $19 #%## 4-0-44 4si 4 $19 44^1 494 4 
243^4 42 424 #4# # 9 $1944 441 9# 4$14. 4-0-9 #2$114 #!g## 

MGU(TI, MSP430), #4#(TI/Chipcon, CC2420)# 4949 #22 ###44, 994141 
4# 22299 TinyOS 2.x 414 4 4# 494^4.

449 $19 49# 49 222#9 22 94, 22 92, 94 99, 49 444, 22 

94 2# 94 2 4444 94.
22 94(Association)4 944 22 3994 949 4494. 44# #4 #44#- 4 

941: 2294 44 22244 444# 4994 442 4949 449 ^444 22 
7} 444 n#22 99# 9 $14. 4 44# 2# #271 #9444 44, 444
:,-_29 4 4 7M 944 #4# 9 94. 22 #4# 42#3 944 $14 4-#4 44 4 

4422 4-0-94.
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33 #2# ^3)4 ^-44 ^ /M4 44, A)--g_4 #zg#44# IEEE 802.15.4

16 4# 4-§_5j-^q.. 234 #44 #2 #414) 3)244 222314# 4#23

# 4 #444, 4# 44# 444a# 4444 M4 44.
#4 #2# 44422 #4 oM14# 4#44. 444 #43)44 4)o)Ei# ##4a 4

# #4224 3)44 4## 4423)0) ^-4 %]-# 4^ 3)## 4#42# #4. 44 24 

2 -f- £?|E£ Ell4 El 1- 4## 3), 4#43) 44 4# 444 ^£§*1 444 4## £4
# # 44.

4# 444# 4244 4414# 4a zW 4#3)44 #4 44 444 3)24a #44 
44 315. 4a 4^4 44# #44 4444 44. 444 4a4 44# 44# 4#4 
4)4 ##4 #4 4#* 44# # 44.

44 #4a# 314 4#-4a3)4 444# #44 44 A}## # 31# 3)44 44 #2

# 44444.

Application

Transport Manager

Association Table

Bi-Directional 1-hop Opt 2-Hop

Tree Route Multicast Routing

Routing Dissemination

Link Layer Protocol 

TinyOS Active Messages

________________________________ IEEE 802.15.4 Link________________________________

[a4 3.2-1] 444 4# 4#

44 444 4#3]# /]] ?M 444 A}## # 44. 544# 444?)- # # 43] 4 4 

43 424 Ei]44 4## #4 4#44a, #?D4 # 44 4 4&}4 4444 # # 4#4 

4 444 ##44. 44 # #24 #4 4444 4444# 4# #4 444 4#4A2
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4#. 4 #4# 444 #44 44 4# ^#4 4# 4# 4s]4# M4#

# 4#.

444 4# 444 4## 44 4 7)M4 4 71M zi## ^g. #44 4.4.^ zi 
#4 44 444 4# tizef 4444#. 4 ^#4 USB 4444^# #44 444 4 

44^, 4#4# 444 4# 444 44 4## 44& 4###. 4# 4##4 44 #4 
44 4444# #4# # 44. 4 #4 #4 ^5.4 1&4 44 444# 4##4 #444 
444^1- #4 44 4#4#4 444 44# 44#4#.

4-4 z#j# 4# #;))4 2^## #44 zi## 8;)) 2cZ.a_ #44 3/M zi#44 la# 4 

444 4## 44 4# 444## #4-4 ^-#4#.

0.45 t

see.
0 05 -!

4# 4-^.
(327)1 Z-Z=_, 17)) Zl#)

A1

4-

sec.

•. *»

;...... ,»as

%Wwnw#,6k#,*W<*W
600 800 

4£ 4#
(87)) leZZ. 37)) ZL#)

4#

[:i# 3.2-2] 444 4# 4# 4;
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4444 #4## 44 #m#a# 44# 4 #4 #44 44

4 4_s_#4. ## 44 44^1 #m#, 4#4 4m# ##l 47H4 4^ 
#44, 444# ### 44 4 44 0.1& ##m #m #$1#-. ### 

?D 4^71- 0.5 - 0.6& #]## 7] #5}^4. 99.9%# ^o]Ei 440] Q.4& 

$%#4 44 444 #41 4EMM.
#4#4 4# 44ma #g.#- 4#4 ^4 4m#a. 44 

4444:4 4 ## 4 ##-. #4 7^472 44#^#44 4# 4# #4 
# 44 4## ## 44 # 4 #4.

444 #444 4
: o]^-

44 4# #

# 4 4 #4# 4 4

#44-4, 4# #4 
^44# 444 #
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3. #4 #4.4 4# 44/114 4 ## 4# ##4# ^ #41## 44

-Y-4 444 4̂44 4#44#AS 444 444 AAS4414# 444444 4/M144 
4 444 44# 444 44!43. 43)444 ^4.. 44 444 e44#A(Sequential

- -H -4 /f 4^44 44Function Chart)4 4444 44# 44, 44 ASS-?)14F

444 ##/1### 44# 9)4 4444. 444 ##/1### 444 444^# 444 
44. 44 #44 #4# 4/1-44 & 4# #4 AS# 4##/114As4(Field
Trouble Report)# 44# 4 4A4, 4#4 4###/} #44 444 44 ### 44# 
/j-4 4AS 4/1-44 4# #4AS 4#/1-#44. /1#4 4##44 44 447l1-#-#44 
4-0 # 4 SI# 4AS. #71-44 4## 44444 44.
#4#4# 4444 44# 7114/114/II-## #4 444## 4##s #A4, #A^4# 

SS414, 4s4. 4 - #444, #444. 44 #4 ##44, AAS4I4# 4 /H 444 # 
4/114, 44S44, #444, SM1A44, 4# ASS414, # #AS 4444 44. 44 
#4 444 44# 444 ###44 444 #4# /M4 44. 444s ^l#44^j#4 
44# 444 ##4 444 444##(4 : 44, #S1 4 ##, 4/1-444 4 s4)# 4 
#44 4S444 44. #4 #4 /]## ##4 444 4##4 4#4/11, 444 #s^1 
4 4s4 #ss44 y]^o.s #444 4#4 444 4#AS #/} 444 44.

/K #4 #4 #4 s#

#444 -r4 #4 /ll### #4 #44 4##s# ;H# 4 4444 4#Ass 4#4 
444 #4444 #4 44 #44 ##4# A## # 4 4## #4444 A# A##
4# 4 4# A# #45L.O. ^44 5j-j7, ##4-# 71144-4 ##ASZ1^4 #4 4 %Z. O 7S >-

44:4, :^43t ##sszt^4 4## #4 7|j#4 ^144 4#4##4# #444 444 
44(audit)# #444 #4. 4#4# 4#4 44 4444 V&V sszi^# 4/1-44 #

4. 444# A## #4#4 44# 444 4##4 #4 ### ##44 444 ^4^4 
# #4 ^44AS 44# #ag444 4q._ 4# 44# 44 ^4 #S4114, #4## AS 
S414 4 44 A = s#4, AAS4I14 A#, #711 ^ #4#4, #44 #4.
#44# 4#4 4## #4 #4 9) As 444 4# 4## 44414 44, 4#7il#oi1 

#4 ### 4#4# 4 4AS4 S#4# 4/11# ##44 s# #44 4# 4A# 4 
#44 #4. #4 #4 AS/1144 4# /}## /1##4 4# 44 4A# 4444 44, 
##444 # 4 A# 4## 44.
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- 344 433 244 4-0- 3#4 3 #4

- 3" 3#4 4## 44 44 44

- 444 4ir #44 44 4

- 7)44 44(4. 44 44. 44 3#4 44 3##4 744)

- 3443 44(4. 423 #4, 4/#4 4^, 24 s)-3 ^ 44 4444 44)

- 222143 3 43 3 2#4 44 4#3 4444 3#4 34, 34 444 243# 

22^43 4444 44 447} 344

- 447} 34 444 33 ^ 344 44 444 32

- 3:3 4344 444 44 44 43(4, GOTO, SKIP, SUBROUTINES)

- 44 44 444 44, 444 24 4444 44 444 44 43

- 44 2244, Coprocessor 5.4, ^a|i 4/#4 2-444 4%444 44 44 43

- 4#4# 3443 44 -0-0-22:14 4#4 4# ^ 3444 43:444 44 44 4 

3

- 22243 7j)4 ^ 4343-4 3-0-43 44 424 22243 ;l)4 2#

- 22:14 4332# 244 #3444 #34 44 43

- 434 ^ 433432, ^ojsi 33, 433 34, :i32 3444 434 44 43

- xj-7)344 ##22:143 34# 244 3-334 22:144 4-0- 4 #44 44 4

3

- Coprocessor4 71 # 4 4 44 3 #4 #, 4 44 334 23- 443 244 Coprocessor

22ZL43 444

22243 #4 42# 44 22243 3# ^ 434 444 #42# 22243 #4 

244^4, 22243 23 444, 22243 44 434, 22243 V&V 43, 222 

43 V&V 224, 4-0-3- #4, 22243 3443444 #3 32422 33333 4 
4.

4. 43 #4 23

4344 434 23 3#434 3#43 34 #3 #3322 #34# 4#3 #34 

4 34 3)4 43 3 43 224# 344 43 3442 43433 44.

(1) 4323

(2) 3#43, #343 ^ 3#434 4# 3#. 4# 3## #4 #4 23. 34 ^ 3 

3 4 3 4 44 44
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(3) 4 3 #4
(4) 4^344 343 7]#4. 7]#3)
(5) #24 3 4 4 4 47]4 4444# 244 44444 -9-4
(6) 4444-7} 244 4423.4

4. 44 44 47] 44 3-4
7] 7] 7} 3443 ^-4444# 4443, 7}34 33 3:4#3 444 44 #4 7] 7] 7} 4 

#233 4#4#4# 4447] 444 444 4# 44 4 4##3 44 444 444 
#4444 44.

(1) 442

4 4 444 44# 44 4423 i/o 2#3 3313 433 44# #334 44. 4 4 
4# 4 444 1/04 33 4^ 4 3 444 7^4 444 #444 44. 4# 444 
4#2 #44 #44 444 44 444 342 24# 4434 44.

Over Range : 444 44 444 24 444 #42442 44 4# 344 44 44 
4 44 4# #444 44.
Under Range : Bipolar 444 3# 344 44 444 2444 4 44 #42442 4 

44 4 44 3-# 344 444 424# #444 42, #4#4(unipolar)4 3## # 
#7} #4 # 4 44 344 444 424:# #444 #4-.
42# 104 l£ U 7}44 #4.

(2) #44 4
#444# 34444# 4# # 444 #4# 42444 #4# 44, ##23 444 

4 4## # 4 44 4#44 ##234 44# #44 4#3#3 #4# 4444-. 4 # 

444# 4# 44-7} 44-444# 344 44# 4 #344. 43444 42# 4444 

224## 44, 7]44 # RF #344 427} 444 4 44 4422 10ms 4444 4 

4. 4, 4 4444 244 314 24# 4## 3## 4444. #444 4144# 4# 4# 

# 34314: 44.

M 4 3vi4 43 #43 4# 44

(4 432#44 444 42# 344 422 444# 44
(4 44 3.51447} 3 4# 4# 4#4# 44
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# 1007]] 3# #3 A## #34 ##^^3 #43 a7]a] ## = ^d^4 #5gA]^t 

M 44 3^4^71- 433 gf# #4 ### 3#3# 4#
H) #4 2.#4 Ai 4 x] gf# #4 3 #5. 333# t.]?1 

W x}7}43 ut 3^# 3^4 33 ^_#4# 3443# &3 44 33.

(3) #3 #33
#3 4#o] 3# _a_34 s^-33, &s_$] #33# 4^44 33. 3#7]## 4^- #(bit 

rates), 3& 4# #4 33 3^333 434 4##A& #44# #33 434 3
47} A}#3 ^3-g- 3^330} etc]. /}#3 ^g.&#3 if444, 4# #4, 4
4 IEEE 802.15.4 if 4 4 4-&42M4, PHY4 #3-#-# 444 IEEE 802.15.4 if 4# 3#4
4 33# 3# 4444.

(4) 444 43
344# 0.1&44 24444 ^3 7}#e]]o]: gfji, 34^# 0.1% 4444 34. 4-0-4# 

# 4444 4# 33^7} 4#A}3 if4# 4#44 34.

(5) 3.4 44 (Failover) 344 43
3#4#4 433^-g. 4343 7}# 33=44 3133## 33 334 7]444(coverage)

# 4#44 34, 4# 4444 33 443## 4 444#4 434 33 44#4 34 
s&3 ## 34^# 7}43 etc]-. 4# 3# 34^ 43 3343 3#3 43:# 3-0-33 
4, 2-4 34 3^444 #33# 4#34 44 #33 334 #3444 33.

(6) 3433 33
34 #3434 143 AC344 3344# 4, #33 34 34333 40ms#4 #34 

44 33. 447], 40ms 34## #333# JR#34 333 4434A3.4 343#4 4
-S-3 3 443. 4 40ms #334(hold up time) #44 433 4#34 34437} 444

34, 43^zt 4#4# 5% 43 337} 444 34, =&7]]37} 3314# 334 3343 
344 33. 34 #3#3# 3#3 33.

4) 34 ## Ji# #4 #3

W 44 34#& 3#4 237} #34 3#3 # 4# 34##33# 7}^ 347} 4 

#434 33. 4 4 344 3# 4 3# 24VDC a# 43444 33. 333 h# 

7} #34 7}## 4^ 4# 34##33# 44 #34 3#3 33433 ^# 3# 
334 #3344 33
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44 3## #4 3 3344 (UPS)# 3#3 3-?- #443 #3# 4#AC 33##

33 ^#3

AC^ DC33 #34 44# 30# #4 444 # 44 47^44 44. 3 #4## 44
444 514 I, 04 power - off- default 5. 4 #4 4 44 4444 power on-default 444 4

3 #3 4-3# 44444 44.

(7) 44 44 414power interruption) 44
44 44 44 44# 444 44, 444 44444 2#, 4, 444(undervoltage), 3 

34(Overvoltage), 4444 44(short to ground) 44 4# 44 44 44#4 44# 4

41333 4# 44444 44# #4444 444 44.

(8) 444 ## #444 2443

4 44 ##41 444# #4 444 44 #4 44 5-10# #4 floating, 5-10# #4 

44#- 44, #32 44 44 5-10# #4 #444 444 44 4# 24# #444 4 

344 34. 3#3## #4444 #44 #344 42, 443 #44 444# 10% 4 

3 3#4 4434 444 33.

(9) 434 .# 4# 43

XL

X

3#34 3# 1# #4 50 ~ 100kHz #3# 

#333. 3#4## #3444 244 # 

444 33.

33 344 2.5VRMS 33 3#(white noise) 

334 32, 43 # 10% 43 3#4 443

(10) 2 # #3 4 3 (Fault Simulation)

4#3# 4# M#44, 44434 341 4#4 # 3# 3##43 24# #343 3 
44 33. 3#4#3 4#### ^#3# 4# 3#414 2#3e# ## ##3 4444 
(coverage)# 4#34 34, 3# 4443 43 443## 4 443#4 443 3# 44 
#3 43##3 ## 33## 444 33.

3. #3 #3 ## ###414 4# ^ 4#43 #3 

#3 #3 ##3 ###4143 3#3 4413 4# 4##4 4414 4#43 

# 3 33#3#3 4344 3#344 33.

44 4
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(1) *4 4141

*44M1(0S)* UNIX* Windows #4 #4 aa *## 4#44447l*5l **

4a. 4*# ROM #*4444 4^-444 4444. 4442.2. *4 *4 2_#4 444 
*444* 44414* 4^414*4 42.4 4^44 4* 4*4* &444 4*4 4^4
4**a 4444.

(?}) 44 *3.44 *444 4* A 4
44 = 2.4144 *4444 4*4 4* ?l*** 7>44 44 ##4^4 *4444

44.

- 44 2.*2.*4 4451 4*M*a *4#^ 4*)
- 4* 2.a(Run mode) *4 4* * = 44 ** ^2-a^ *^(451^^1 444*)

- #4 4451 24(444^ 244* *4)
- 44^1**44 *44* 44 *4 * 4 4* 44(Power up 4 run time) 44 4*

- *4 4*
- ^3.3.44 aa4444 ## = 2a^* 4-2_4(uploading) 4*4* 4*(4a4 4

4 4*)
- 44 -S-4 71*4 *44* *-44 44 7l*

- 44 *4 4 4** **# * $1* *4* *4(44 *4 * 7}7}44, 444 4* 
I/O *4 4 I/O 44, 4*4 44 #2.2 4la4 44 *) *^

(4) = 2a^ &# 7114 ^.4

44 a?114(scanning) 4 ** 22as§# *5) 4^4(multi tasking)** 444* 4*,

*44141 s* 7H# 2#** 4 *4# *44 44 ^=444 ** = 2a^9 4^4 444
7144** 4* 2*18" * $144= 44 4*44 4 *4444 *4.

(2) 2=2^114 _g_^i
= 2a4|4, 444, = 2a^ 44 ^-4#* 44# * $1* 7H42#* 4*4 4** 4 

*#4= 44 4*4#4 *49444 44. PC 2* ** = 2aeH4 *4# 4**4 *4* 
4 2.# * = 23144 4e 7l-*44 #4. 44 *44 #44 4si *^4 = 2a^* # * 

4* *a** 7Moi: #4. * = *44 ;H# 2** 4*4 42* 7I-40I: 4-4-.

(* 22^^ 2^4 4^4& #4 4 440^ 44.
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3)

#/#44 4?# #344 3# 444 7^444^1 33:%4# O $1# 4^
33344 444 44# 33344 34 #4 3# 434 333## 43##3 

#3# 3 $14# #c}_ 33# 333# 4 44 7l oic]^/d ##%#4 zi 44

# 4#4 4 A]# 4% $14# #cl_
33344 

3#4 44 
3, I/O 3. 

(4 I/O #44 

# 3" #$133 

3# 3#7l

444 3344 S4€ 3#33 333## #4# 3 $14# 44. #3 
# 7:3.44 2444 7l# #34 444 44 333#4 4(4, 4
4^.4 44(44 #44 444 4)4 #443 3#3 7j-444 #4.
45-4 44# 44# # $144 44.

. #44#3 3443 $1# 4, #4444 ## 333## 34# 3 & 
## 4 #4 4 44.

3#, 4#4 4# 444 43# 4444 44 333414 333 ^i?! 4#
44 34# 4## 4 4# #3 4## 4#44 44.

(3 4 4 4 3%1( =7 4 #)# 4 44# 34514 # O $1# 7l O

(3 3 44. ^31 , 44 3M 4#- 34# 3 $1# 4#

4) 43 4 4#4 444 4# 44# T Ol _':/"A 1 :- 4#(444 #4# 34# 4 3#)

(3 4 4 =! 7) "b"

(3 5X 3 ' # 4 4 4# 3# #3 3*%9# 3 ol #t 4#

(3 5, # 7' ' TJi y< 44 44 4371 44# 4344 44# 44# O $1# 4#

(5) ~r A) #4 44 4 #424713# 4# 4 A > 114.

(3) 44 44

33341# ^ 434144 4444# #4433 4# 4# 4#44# 44444, #4 
#44 4## 4444 ## 44444 4^444 #44 4444 44 #444# ## 

4 42# 7I43 44. 4444# 444# 444 3334144 444 43414 431 4 4 
4 44 #3 $144 44. 44 #4 #4 3## 43# #4g 333414 7l 444A^ ^4 

4 3 $14. 4 4# ###44 s 4# 4471 4-S.44. &#, 4/# 4 3#4 44 34 4 
3# 333414 4xKfactors)34 4$1 334 A^ 3# 4/e4 3# 444 34# 3 $14. 
4 4 4#3 #4 4 3#4 43 44 333414 #4# ?14 3 $14 3 44 444 44 
447I- #344.

(3 4444 44 34
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- #4444 444 7fl4 4# (revision level) 4 4 4# 4 44 4 -t^f 4-#

44 #444 44# 4= 444 #4.
- :s_#4 #4- 4a(4, 42 ##)# /#^s|4o]: ?M, #444 44

# # 444 #4.
- #4 #4# #44 4" 4# 4## 4# s# s# 44# 47M4 4#

4## 444# 444## 4#44 44, #444 4^# #4# # 4# #444
#44 4#444 44.

- 44 s## ## = 2.2^44 4# 44444# #44 4a.# ###2, 7]## # 

4# 4## 4444 #4. ^1451414^ 4a.4 ### 4^4 4444# 4#44
4 I/O #2:# 44444 4444 -5:22.4 4#(4, scale factors, limits, calibration 
data) #44.

- 4# 44#4 4^44, ^b#m44, ^ 4444 #4# 444# #444 44.

(4) 44 _&4
4) 4444 44 -9-4

#4 #4 2## #71-444- 444## #44 4#4 4:471## #44#4 444#
a.# 24# 44# # 42# ##4 24444- 4444# 7}44 44. 24444 # 2

4#^# a 14 44.
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514^4 4 # ^ 4

]
= g_44 7)

(stall)

% f-4# 4444 *^(# 4# 
5144# 4*

4Al 4%l(halt). 4# =&44
* 4#44, 344 za.444 
4444 4

2 ff

checksum IE* 4* -g-Aj-fj- uj-tti

#4444 444 44- 4 
# =^4^7} 4f4* 4#, #-
&44{1 43444 44 44#

44 44 92 4^- # 
4. 4# =&44* 4#44, 
514-4 = a_444 4444 4

3
ff

checksum BE* -g-A}^ 44—S-
ff = 3.:H#4 444# 44- 
4# ^a.447} Aj-g-^tr 4#, 
= ^.444 Hlm^A}&|] 0^5(1 ^
4

#^.3^ 4444 92 44 4 
4. 4-# =a.44* 4#44, 
344 =^.444 4444 4

4
4 £4
J2-#

4 5-4 4EH# A)44* back bit 

44 #44 4# g]7l/Ai7] 4a. 
44 3 A}. C)-# ^^.4 A^ 7} A}^- 
4* 4#, =a_444 4344 
4 441 4^4

44 44 92 43 4 
4- 4# =^A)|4* Ai-444, 
344 = a.AIM4 4444 4

5
5. it-

fF

^g-AljA^ #Al 4ojEi 44^* 

44. C)-# a.#o] A^S]* 4#,

a.## 43444 44 4^4^

7j-7}444 44 4#44 43 
4- -g-# = 33^ oil 44 44

6

4S-4 tipr)

4 444-(4 
f # 4^ 44
4)

444 4a]
## =33^44 #4:3* oj
#444, 44 434 4444 
a 4

7
a.#4^44 
M. 4-M

#4# #443, *4 #44 a 
4. 4-^#7} A}^_5]^ A}7}44 
4 44 4# 7}*

471-44-4 44 4#44 43 
4- -g-f = a.3^ 4i oj@D ^4
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(5) 4Jl4*(Interactive) 7]* 24
*44*444* 3*24 ;*j* i/o *a](override), 4* ##(4, limiter

setting) #4 #* 44# * 01* *4*4 4*4 4 #71-7} 7} 4*#* 4# #4#* #* 
# 4 4* 44 ?!** 4*44: y-4. 2#, *44*44* 4^1# 4)°] **2)*4 Af-g-S] 
*4# #4*444 4*# ^3. o^ot ^

4# 334*71- 4*# ##, *#2247^ 4-0- 71-*# #2#* ##4 4# 3244 4 

44 #*# 2###, 324444 322^ 2## ##4, 42# 4444, #4 2*2# 

444 43= ## #4 44 ^ 44* 44444 ^2 4444* 4* 2*44 *4.

(6) *44 244*# *444 2#

*44444 4, 44* -9-44* *44 2*4 44, *44*44 2#* 0.52 444 
*4A}&*E^ 2# 4#* *4444* 4* 44** 4** 71-444 *44 3:44 44 
42 %)4* 4* 0.52 444 44^3., ^1^1^ 4*0] 4^-44 444^** 44** 

7l** 7j-44 44.

(7) 3.4 (Display) 24

*44*44 2# 444 3444** 44 2# 2# ^* 2# *44, 302 *2 44 
4 *4 44# * 444 44. *44*44 2*4 *4^.*4 3324# #44 3##
344-42 4 24* ##4* 44-.

(8) 4344 24
4*44* 4* 44, 4* 4*(latch), 242 4* #4(acknowledge) *4 4*^ 4* 

414 42, 4-** #* 4** 4*44 #4.

- 4444 #24 4*** 44 44 #z# * 01* 4*
- 4* 24* 4442, #2 44 *444 44# * 01* 4*
- #44 444 444* 44# * 01* ?l*
- 42* 44# * 4* 7l*
- *# 222^4 7}?l-4#4 44* ### * 4* 7l*

(9) *3344 44 24
*44*44 *3344 44244 # *#7*1 *4# 4444 4?!) 4*# *4 44 

(objects)* ** 3224 2#* #4*4 %2# *4 #4 4-^-* 4* 4** 7}44 *
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4 4#444 #49444 #4.
- #-§- Sg.Zt^4 #44 444# #4# ^ $14 4# 4^4^ 7]^.
- 41 °1 4 #4 >'] #4 #44 disabled 4nfl °1] a) rj] o] t] 44 7] 4

JZ-4 #4#45^E^ ^=A1 447} full # 4 -0-0- 4^ aiEl^E# disable #

# $1# 4^.

(10) #44444 44 # 44 #4 #4
#441 -4"4]o|7]lr 44o\] 3]o) e. a|o](pear-to-pear) #4# 4-0-# 4#, 4# Coprocessor

J&# #4 J2#& #41 ##4 #4#4 1/044 4444. 44# 4# 4-0-44 4
-0-# 4 $14.

44 44 #4# #4#443_, = &zi^4 44 4 4444744 4-4

#4444 #44 44. #4 444# 44 #7l# # #(queue)# 4^44 44. MI44 
4 444 44 44# 4-0- ^ 4# 4-^41 #-§- 7}^e#4
44. 44# 4444 4# _9.#4# 4444 + ##### 44 44 + #4 # = 44
(nominal loop time)0]

#44 #4# 444

-0-4 44 _&4# 4#aH4= 44. -44444 #4- J14 "e:T

444 44, #4 ##44# -0-0- ##zt^44 4 # $1
44 

# #4

(ID 4^^ #$1 #4
#44-4444 4#4 ##4$1# 4 -0-0- = #^4 4#444 44 4##4

#444 ^44 44-.
44 #&44# #4#E44 4-# #Eg. ^44# 4## 4 4# #44(keylock

switch) 4 ##ZLefl# ##4 444 #4 4# 4 4 444 44 ^1# 44 E 44 44. 4
#4 #4.# #444447]- 447l: #444## #494 #7 $1# 4 -0-0- ##n4

44 #4 444 44 # 444# 44# ##4a. $14. 4 4 44-o_ -n-xl S- V--~~r ^4.& ##4

zi, #4444 44.

44 4 4 7} #4 4 #4471 #4 #4 444 -0-0- ##zt^& 444# 7#er# 71-444,
;i 444 ; 4 7}4 4 S#& 4## 444 # $1## 4#4#4 4- OvT 4-4#- 4 #4 4 44.

(12) Heartbeat #4

#tM&7iM7]7} 4-4 #44# 4# 444## 4-444 44 #4444444
LED &444 Heartbeat4 44# #4# # 444 44, #-0- #4 #4
444 44 4## 4#44 etc}.
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44/4M -§-4 #4

2G
Second generation of 

wireless 
communication 

systems.

444 4* 4 44 44 4 8* 4-8-4 ** -#-44 4**
7%443., *4* 7)c4 zii#* 444 44 4 4c* *4*
# 4s^.

3G
Third generation of 

wireless 
communication 

systems.

3Gc 44 444 *4*4 4 s* *3#, fi-4 e 44#* A 
*4 5)1 #3, ITU4 IMT-2000 S3-4S44 4#4* 44 
## 444 *4 44(data-over-wireless)**** 44# t
4c #4* 44 #4. 2002* 4#4|# 44 #4* 4*44
4 ## 4 AS 4444. 344(3G) 4# 444 44s#*
44 444* *4*4*## *44, 444 4* 4** 4 
*#s# a« # 444. 3G 4**4 44* 4*44 4447} 
4*4 44-^4# 4## * $1* 444, 4
4# #4* 4## 44. IMT-2000 #2.

3CPP
Third-Generation 

Partnership 
Project (W-CDMA)

*44%i *4, 4*, #4, 444 &*# 44*4 WCDMA* 
^* &44c 44 #4 #s4S-. WCDMA4&.

3GPP2
Third-Generation 

Partnership 
Project 2 (cdma2000)

4444 cdma2000 *44 4#* #*AS 4* 4*

ACFLP
Algebraic Code 
Excited Linear 

Predictive

CELP *4 24(speech coder)4 3 A#* 4*4 447) 44
4*4 4* 7]4. o] ?|8AS 34 &#44 as# 4* # 
34#* 4* * 44 44.

AC1R Adjacent Channel 
Interference Ratio 44 #4 4 #8 #44 4

ACLR
Adjacent Channel 

Leakage
Ratio

W-CDMA4 4# **4 **4 4S. oj *4c 4*444
4 4# RF 444 **7| 44 444 4*4 #44 4S# 
#4 4 4. °1 *4 41)4 a #4 4(AdjacentChannel Power 
Ratio)# #44 *444. ACLR*3GPP M^-CD1\L4 4
444 #4.

ACLR Adjacent Channel 
Power Ratio

*^1 *4* 4^444 ##, Sc 44 44 4&.ACPR* # 
* 44 #4* 44(S* AA^)4 4*444 4*4 444 
444 4#444 4&4 4444. 444c CDMA 444 
4 3 *#4| 44 4444 4%44. ACPR# RF ##4 4 
#^*AS 44 444c 444 
cdmaOne iL c 4 c S. 4 4 4 4 4

4* 44^4. ACPR*
?»4.

ACS Adjacent Channel 
Selectivity

4# *4* 444 4# **# 4*4* #4 ##*&*##
# * #51# #* #*4 *44 4# 43. ACS*##4 4
# *4* #4 *44 #4 #4 4 44 4*^#^ #4 *
#7] ##4 43.4 #4##.

ACTS
Advanced 

Communications 
Technology and 

Services

*44 344 4# o]#4 7}* # 44. ACTS*
RACE# 7l|##^34, #44(wideband) 4# 4* 4#4 3
4* *3 $14.

adaptive
equalizer

44 4 4* ## 44447} 4*as 4*4 0.3 4 44^ 4 
* 4* 44444. 4 44444* 4#4as. 444 4*
4 4*44 4* #** #=#444.

ADC Analog-to-Digital
Converter

711*4 *4 444 #4 33*# 4 44 * 4 4 44 44 
s* 44sn 44 *** 3*#Til 444* 444.

adjacent
channel

interference

#44 4N44 **#* **7]3 ## 44 ##*
* 444 44. *#7M 444* 44 #-84#* *4
7)4 **7|4 *Ej #4, 343 44414 #*#* ##7] #
4 4# #*S7j *444.

ADPCM
Adaptive Differential 4# #3* 3 7}#37l *x}# #4* 4#4c 43*44. 

Pulse 44 344 4# 4*#* 4# 4* 4*41 4##4 4* 4
Code Modulation ii #4.

ADSL
Asymmetrical Digital** 44*4 4* *3* #=*447| ## #*. ADSL# 7}

Line 44 #*SS2l 3* 44(5-* 44* #*), 3it)3 rfi=. 4-
Subscribcr #=AS4 4* 7))*3 *## *7)| ### # #7l] # #4

- 190 -



ACC Automatic Gain 
Control

843 8448 88 454 8385 #345 344 383 
8444 34# 4" 85# #4 42:8

AfiC'II Access Grant 
Channel

54 ##414 8384# SDCCH4 #844 44 GSM45 
844 4843 488a 4848.

AIN Advanced Intelligent 
Network

3)m4a #4 4833 3445 54 4 8 48 433444
7] 44 484# #H|, ti £S£f5|ll|E^a

A-law- 
companding

A-### 7]34 84 CIS:(speech signal)5! 8 4#
(logarithmic) "> f companding) 4 828 71'h51 3#.
8 3#4 8-443 4 4 4 8 5 4845 #58. 88# 48
48 efloi^s- 4 848 88 Aijr cfl #7}# 585
8# ^345# 44448 33*31445, 8#4#

388 484".
aliasing #54 Tfls-iy 34371 4842:5 3(Nyquist rate) 888 HI

#348 #5 444 3#

ALOHA
#44 444# /fl## 44 7]# 3# 4# ss.s.i-s.#, #
84 5-3- 448 #4 #4(acknowledged). #44 $3 48
¥1184 8488, 44#4 4-r4 44.

AM Amplitude
Modulation

#5 #54 #*4| 8MI48 4# #33 884* CW#5; 
53 #8 #38 #34148 DSB-LC54, 542 4*4# 
45^|4|7i3 DSB-SC54 #4144.

AMPS
Advanced Mobile 

Phone
System

##55 833# #5^4 a 8 #4. 30kHz 44385 800
MHz 444 #4414 4444. 44. #44, #4, :4a 4
444 444 88414 35 4444.

AMR Advanced Multi 
Rate Codec

19994. ETSI7)- a#4# GSM 34 4&8 34 aa|.4 5^|
8 444 a# 444 8585 #4* #345, 4#
#4 4## 44 aM ##M4 34 383 #4444. 44
4 44 43-4, 3GPP(444 GSAI #4 #4 44)3 444 
45^ -8-4 #3 34 a#A&4AMR 5^1* 44484.
AMR4 Nokia, Ericsson 8Siemens7i f^-AS. 44484.

analog
system

84# #3#I44^ 444 44-7j 548 83#55 843
4 83 71-4 34, 443. # #184 4-8- #5(#7l 58 34 
4)# 4343 43 48. 198084 444 4344 34 48 
*11 85#a8 8#55#4. 4#52 42:843 AMPS,
NMT 4 ETACS7} 5## 4.

angle
diversity

444 455 51843 43#5 #5# 3447] 4#l 444 
844 8* 4343 7]#

ANSI American National 
Standards Institute

48 434 &*4# 8443 444 484 7]3.isO(44& 
3444)4 <@887l5 44. 544, ANSI3 7}H1#85 44 
A33 44443 834. 44. 444 484 a*4 44# 
414 434 5383 85-43 483 #845, 444 #8
3 44 f4 83 55.4 #5* #344.

antenna 444# 34 S3 3445# 448 34 43 42:8483
antenna

bcamwidth
4334 434 844(half-power) 833a4 4 884. 83 
#4 #44 43 #84 50% 58 5 8 48 83 8H14 4
8 53 84 45# 844.

antenna
directivity

53 #8-4 53 a# 4834 43 831441 4# 8314 4 
44 3 84 431 843 ##4.

antenna gain 83| 4 4 44 (antenna directivity) 45

ARC Automatic Power 
Control

34 4184 433 3445 3444 443 8a 34844 
# 3t#5 5443 4#

ARMS
Advanced Radio 

Data
Information Systems

83 3184 442:# #344 441 5554# IBM833 7|j 
## 34 42:^. 8 42:83 44 555444# 4*42 
84.

ARFCN
Absolute Radio 

Frequency 
Channel Numbers

GSM 34 42:84 444 RF 4183 #844 431 4343 
88 8538 84

ARIB
Association of Radio 

Industries and 
Businesses (Japan)

83 3448 3434 8 83 33444 5348 4488
3 #444 44 48# 88 43. ARIB3 #4 ^344 4 
848 IMT-2000(4#I4 8334 42:8)4 448 TV 83
4 31# 5*4 #48 4845 84.

ARQ Automatic 448 34 42:84 4 43 8484 3184 #33 4434
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Retransmission
Request si# 5#3#4 #-§-3# 42i.

ASIC Application-Specific 
Integrated Circuit

2.# 44^2} 3332: 444 4#2} 4# 41
#43 #43&

asynchronou 
s mode

#7l 12.514 4 4 #3 4^1 33 42i* 3^34 #s%
#4 3$# 443si 44#*-3-4 AJit 4#3# 3 

4. 3#4 s-a] /]7]e- §-7] ##44# #52}#3 423$1
#71 4 44 ##3. a# ATM 4#4 4 4-
:3si #34. 444 90/200 baud&^4 4# ADSL# #4 

V V*3 4jol4 4# -&4M4& 4## 44# 4^5. %}#.
#7] 12.51

ATM Asynchronous 
Transfer Mode

Ji## 44## #2:4 #44 4## 44 4#. m##42i 
4# 4451 ATM# 4# 4-444- #44 5##34 4# a 
2} 44 4#* 4## f 44 4#4 ### 444# 4##
"T 33.

attenuation # 44 44444 4:2 343 44. 44# 44# 4443., 
4# 4a. 5# 7)4 #4# 44 44V ^ 213.

attenuator 44 #4# #4 42:71- 4#4 4 42i3 343 3^351# 
4434 #7113 44.

AUC Authentication
Center

3.# GSM 4^34 HLR4 3444 71)3 7}°}### 3.33 
4# 3# 421 4w# 344# 44

autocorrelati
on

443 43## 433 333 332} 43434#
434. 3# #2:7} 33 4-0.3. n 33 333 43 #33 
3433 4344 #43##4 33 4si34.

average
power

#33 3 4 4333# 3a. 333 45. 5.4 3#3 333
on 4 offs. #33# 42s# 47^3 #-§-34.

AWGN Additive White 
Gaussian Noise

44 333 #2i3 3443 W# 4#f 43 4# 44# 4
3# #4435 33 43.4# #4 531s

AXE
7H## 34443 Ericsson# 44 #%4. 4#& 44344 
#334 551# ##4# 444 33 444 a#4## 3#
4C-3. Ericsson3 #4 3 3# 453 3 7]#7} 33.

band
#4 #434 43# #4# Z# 344# 4###3 33# 
4 444. 44. 44 #4 432: 4#341# 344 34# 3
4 WOO MHz, 900 MHz V 1900 MHz 43# 344-Z 34.

band-pass
filter

', i ■:> #4# 33# #444si 333 433 #4## 44
4# 4## 3si# #43 444 #4

bandwidth
#4 433 34 3V -§-#. a# 3V&^t 4444#Hz(A#
43# #), -le#- 343 $143 444#bps(#3 3 e. 4)5, 
4 4444.

base station 433 3 3 43 3# #44443 #4# #34# #43 
#4 444/444.

baseband
signal

4$}4 #43 DC #43 343# 4^. M4 RF 34## 3 
4 3# 42-# #44.

BCCH Broadcast Control 
Channel

GSM# cdma2000 #2:^44 4# 43 41V V # 432:4 
42} 44 V 4# 34# 343#3 443# 3#3a 5#
M 4 3353 W S;-e] xflv^

BCH Broadcast Channels
GSM, cdma2000 V W-CDMA 42:^34 34444## 4
43si #3 #44#4 #54 3## #447] 34 4#4#
3#3a i°Jm 4 3353# #3 4V#3#4

BCH code Bose-Chaudhuri- 
Hocquenghem Code

4333 343 4#3# 434 4#3 4#(cvclic) *4 4 
44 43 ## ai=^3 #4

HER Bit Error Rate 344 $1444 #4# 4 3 5 4 433 3# #3 3#.
HER# a# 44 4Eija 5434.

BERT Bit Error Rate 
Tester 433 343 3^43# 34# 4#4#4 443# #4

bit interval 3 4# 13 on 21 $14 °1# 4#3 43. -ti-#ms(milliseconds) 
I£# s(microseconds) 321# 4443.

BLER Block Error Rate
34# 3444 #43 43## 4 3 4 #4 43 3#. # 
4 43#(HLER)# W-CDMA 34 533 4#^(3# 3& 
2:3443 4& 42%E #)o,l A}#^C}_
BLER# 3 3# #44 42} e# 443 33(CRO# 3m#
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block code 4#
3# ^ 4:

2H
:-4 n- 3# 2H 4ES A}oj^

blocking
probability

4# 3^b^a 431 4# 3#3 ^^3
3 #4 4 4# #43 4#. a# ##4 34(busvhour) #
4 dl-E^iH #-## 3 4 3-351 3:#si ## #4 #71
&U13.4 &444.

Bluetooth
Ericsson^- 7l4 43*4 7%*# 433 #P ^#3.3. 4#, 
3#4 91 7|# 43## #3 S14 3a 434 33 3
s. 4#°1 7l#4## sfl #4.

bps Bits per Second B133 4# a%3#4 9)433.3. 3#3# 44.&4
4#4 3& 3a3 4.

BPSK Binary Phase Shift 
Keying

13 0# 3&#37l fl3| 27M 4#4 4#4 43# 3#3# 
4# 4&4 4 43

broadband

o] #3# 44 ?M 44# &43a. #4. 44# a##3 
(Voice) #4 44# 4#3#4 4^.4 4# 34443## 
3# 4## 4344 44 4#33 #334.&4, Si# 44 
4 #44 #4ro# 44# 3= 4# ##434 444 444 
si 4444. 444 4444 14444434 4 4# 4°l 
4# 4# 433 #4# 4 #4.44433, 443 44^4 
3#33 #3(Voice)###33## #4433 4## 4" # 
4. 34 444 ^ 3# #4# 33- 444 4433 44=4 
3 #44 44#3#43.

BS

BSC

-Y-4#4 334 43434 
Base Station # 43434 4 4. 3 4 4 4

4 3#44.

34. 71444# #3#3 34# 
#3# 4-4, 444, t# 34 #

Base Station 
Controller

71334 4# # 44 3#44 ##, 44 % 344 4# 
3, #333 4#. 3 #34 #34 44# 7j-#&MI 4 4= 
71434 444 714 <4 33344

%r

BSIC Base Station Identity 
Code

7133# ##44 4## 
3# xM 34 4334 3

# 5E# 33^4

BSS

BT

Base Station 
Subsystem

333. 333 331-3 
GSM 43333 33

a4(3#3)# 3&43#

33# 44#3 3a #7|# ##4 4# 444. ##33
Bandwidth Time 

Product
334 44## 443 #44 4433 143 #4 3^#
^3#7| 343# 3a 333 3. 
3.

= 4 43=333 #444: 4

BTA

PCS #437]^ 3 4 a# 4##%# #71- 4# 333 44. 
BTA# 4#, #4 91 33134 #443 ##34 44# 4# 
4^3 34#3 4# #3 #4#4 3## 444, 199044 
#43 PCS 34## 3714# 443 3# 3#434. BTA 

4#3o.& ##3 MSA 353 a.7144 4# 3#4# 4 
7143 3 43# 43# #5 4
4. BTA# 3434 443# A3=33 r%a|| Rand-McNally 
33 ^a)| Al^-^lcl. BTA# MTA3 #a# &4 a og^ o_g_ 
##34.

Basic Trading Area # 4

BTS

burst

Cl

3 3^43 4an #3#3 3& 3444 434s BTS# 4 
zl3 #3 3# 3^4# #4 4# 447l(MS)44 #3 #3 
# 7l##4 3-2., 3# 3&4 3 34 Si# 433 #3 4^ 
3a 3E#3(RNC)3 3a# #3 5E# #3# # %15=# 4 
4.

Base Transceiver 
Station

a# TDMA 3a44 #34 3#4# #3&3. 3a43 * 
4 3#3 4s4 3# ^# 7]Ei 3a# 4444. #37|# 
33 434# 33# 3 3 37] a #4.

carrier-to-interfercnc 
e ratio 4 #4 4 43 4 y-a

C'N carrier-to-noise ratio 4# 4 4 Er 3 — 4 3 a 
713 44 °1 #4471 434
113# ae 3a. ol 

"1 3^^
4 44.

#3 7l#%CM Common Air 
Interface

;1# 7M a# 3a. 01 ae# <ys34 
3 4#43 3a^ #3:44 4#

4= 34.

>1 #3 3, #33

44#

#3# 3 
3&333
3 4, 44
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carrier
recovery

324 322*4 RF 4*4# **34 44 #24 32# 
43-434 3*3224 42 32# 3*34 4344.

carrier-to-in
Conference RF 4*44 34 4 444 33 334 4

ratio
carrier-to-no 

ise ratio RF 3*44 33 4 444 542 334 4

CBCH Cell Broadcast 
Channel

342 342*Ei4 3-§-4- ^2* *44 3 334 3^*3 
*3(listening) 4* 3344 3*34 44 3*3* G5M 3
2#4 4*4a 232 4 34*32 *4 43

CCDF
Complementary 

Cumulative 
Distribution Function

4432 324 324 4a 33 *444 *3 *343*4 
* #4. CCDF 42# 3*4 CDMA 323433 34 43 
#Ei# 33# * 34(33 *#4434*3* 43 422 
(back-off)4 3 *)

CCH Control Channel 424a# 3*444 3343 3a#3 4 43 32#3* 
3* 44* 3 33* 4333 *3

CDF
Cumulative
Distribution 433E14 *33 St X 333 4 *3 4#

Function
CDG CDMA Development CDMA 4** 443a 4*4 44 34 3#* 433444

Group 3* 4* /|*
#3
32
-T-

44* 3 4 34 4 4 **3 4 3 3 4 (pseudorandom) 3
2* aa# 3*33 32# 3aa3*33 /Ml 44"*

CDMA Code Division 
Multiple Access

* *34* 3# 3*33 44 4°il 4# 32*3 4444 
a *34 32# * 44. °1 444- 4 444 24
23 #3 44# 3423, 444 *3 3*344 a* a 
a# ###.2.3.4 3*3 3*3*3 33#*# *3* 
24* **# 4 #5# #4. CDMA*24 ** 444= 414 
44 444/1 444 342a 4£4 44 2423 2*4 
#4* 33* 4= 44. CDMA32#4 4# #3223*, a 
444 32, 433 4=344, 333 4* *3 44. 15-95y.V^

cdma20()0
cdmaOne* 433 44 33224, 344 444 TIA2# 
(15-2000)4 4444 3 3. 4# 444# *33224. 34 
4 cdmaOne35-9543 34424 44* 4#4 44 *3*3 
4#. 44 3*3/33 44 4*44444 W-CDMA #2.

cdmaOne 15-95 CDMA
4444 .tie)]

L3 4444;ti xl -4 4— 3*

CDF Code Domain Power
CDMA 324 4 Walsh a3 444 233 444 44 *3 
a. CDF *3 St* CDMA *34 344 44 43 4 3*3 
* 34.

CDPD Cellular Digital 
Packet Data

444 ##3 3# 43* #4 3=3# 19.2 kbps 43444 
4 3*(CDRD 43* 53# AMP5)# #34 3* 433 *
3 3* *#. CDPD 4** 3# 4443
4 33 *#34 3 444 3*434 2* 344 3 #4 
44 MM3* *# 4s-4a *3* Aj.3^4.

CDVCC Coded Digital 
Verification Color

433 43# 44 3*4* a# 12 32 aa 32. 433 
43 4*3^. 3 *33 444 *334* 34 44 442 
a 3^44 5AT4 *33 4*# *433. 3*4 4*33 
4 aa# 3#34 *4333. CDVCC*44 3*4* 33 
3*4 3#4a, 3 43 CDVCC4 a* 334 4 3333
434 3333.

cell

3 433(33 *34/*34 3 323a *3 33# 233
* 34B-)4 33 32 44# 34 3* 333 44. *3 3
* 423a* *3 3*43 *3 2423*2*322 33 
% * 323 4^%-g- 16Z^ #2^:4 33. 3 33* 3 34E 
*2 *343. #4 ##3 33435 4*34 *3 4*4 
44.

cell splitting
3# 4*4 54 3# Afl vs e a. sv*}vx 33. 444 #44#IvJ

3*4 2* 3*44.
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cellular

*4*444 ##4 4 4V* 4 5E* 4* Aj-ojEg. -f-Ajsl
*4 4* 41X42.4 A] Xl y-4 rest- -g rfl ofl A) o| ^

# 4^ 44*4 *4 #4* ^#t:7}
4xx 7H#!l5l #4 4# Aj^gs] o]#o]7]s #4. #*4 
4# &* # 4#4* *4* *4 #j%# *
4# 44&4 A^44_ *4#tl 4444 ##4*
PCS 4 4vi A^o|4 Alti|X#4 44# 4 oils A>-g-Sl4.

cellular
handoff

##4 #44 7# #4* /g Afoj# o|-^.#otin}Ek
tlx4 $14 ^Aiyj #4 4#44. °i*
4#* tlx #X7j- 4*4 nj)9}%) 4j#4| ^
-2.5. 4* 445. 4 o| 7|-X# 444* C^X 4 7] <4] A] 4#4
4-5 4 4 4 4 4^* *4*4.

cellular
mobile

telephone
system

4 444 444 7l4*4| 46M 444* Aj^^. oj 44#
#4 4 44. # 44 4 ai#^-5 7)444 #4# 44. 44
4 45 #3. 4#44 x ±4 4*o.& A{a.^-/@4 7)44^-
& 4444.

CHI .P
Code-Book Excited 

Linear 
Predictive

445- 4# 5154-5-5144 444 7)^5 444 s)45ms4
4^451 #* 44(excitation) ^z))44 2-#^4* 44# 4 
#4 44" x4 4<g. ^44 #44 #4

7f4o)| 447} ajisfijea 447)- 4444.

CHI'I
Committee of 

European Posts& 
Telephones

#44 44*44 44# 54 4** 44"4* #44 #4
7) *

CCSA
Cellular Geographic 

Service
##4 *t]Al-4 4-7l- A)4 7.# 4*44 44 44# 444 4
* #4 4 44* 4D4* 444 *4. MSA.RSA, MTA,

Area BTA, EA ^ REAG #&.

channel
* A)7S^| A^o)o, .^A, *3.# 4^4^ 4514 *4. 4#-4M)
4 44 44 *4 4 ife #44 4 4 m 514. RF 44# *4 
4 444 44, RH 44 44 4# 44 4 e
44 44# #4 44s4 44# 4 514.

channel
coding

4* 4 ^#*4 **x o,a)j Rp o,|si ^
4 xx4 4#

channel
e()ualization

4* 4*4 *** *4*x *4 4)44 4*. *4* 4 4
4 44* 44:44* 44

CIH Common
Intermediate Horrnat

352 #41 4#4 238 #4 *A}4* Aj._g.4x 442 44 4 2
43. 4 XU# 44444 *4 **#-5. AM 4 4 514-.

circuit
switched

3it# 4## #44 ^ *47} 7)- x4#5l #444 #4^14. 
4# 444 4444 4# #*4 #4] $14 ## 7^4 #4 
4 44 4x444.

clock
recovery

4 44 #x 4#45-444 444 tlx# *#4* #4.4# 
4. *44 ## 4x# A}#%).a) ci]oM# 4xx4x*7M5l 
*4# 4* #4.

co-channel
interference

444 4444 *4 4N* A)-*## 4# *44a.*4#4 
44 2514 #2 4*. #*71)# 4#(cochannel
interference)# #4# 4 A}#- a| w Efl of| 0]-# #4 ’4143 44
5-4* 44471 44AI 4 4 4 #71)7} ##44.

codebook x#4 s* 44 4*4 #4# * 51* a* 7)-*# $1#4
44 444 51 **. 4 44# ax4^4 44.

CODHC Coder/Decoder

x44 4x44 444. #444 44 tl#4 444°)4*51 
71*4 51 4 44 4x4 4 4*4 tlxs. xxs x*4 5l 4#
44* *^4* 51x4 44/x## x# 44#4. #4
CODEC ^ 444 CODEC4 4# 51x4 *4# ITU-T 4x
G 44x4 H 42)^4 7)-7l 4444514. 4**44714 51 
x4 *4* 44 #*4 7l#4aiai| 514.

coding gain
4x4 4*4 Hi HSU 244 Ail * 4 * 51* dB 44 s#*
X44* 4*. X5) 4*#- X# #44 BER* 4*4*
x44 4x4 4x* tlx aj.oi°i c/N 44a14 dB 444 4 
4 -5A| *7g44.

coherent
detection

x444x #x# 4t!47lx 44. 4 #4* 44* 444 
471 4# 4*44 44# #7014* 7)^44. 4*4 44
4 44 44* #X7M #*41 x** *4.

companding Compressing and 4°1-XhHx tlx4 4444 4514* 4*444 44 714.
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Expanding
4 7|## #4# #7|M 1# #4 iJI 4 4-4] 4# Be#
4# 4 4 *c}, eHIH cl X] 4 a] o] El # *4# 4
7] 44# 1##7|- 44.

concatenated
coding

4* 4*4 ^7|-#4 7H## flail C||-r 4 41 1 aS#A}
#. °1 7|i*Hr 444 5m#4 44 as4 #4) 4
SS# 4-5-, 2ES! B] o] El 7} 4W 31I--4 44 17>S. °J2H
44. 4 cl 4 7]45- 44 y #4 44 &440I4. #4
51S(concatenated code)4 44 *4 4 a-] 4 r 5)4 /9#44. 
41- 4444 4-V- 5LS. 4 B|H-*j2.S 44 3H-1 5*#
4.

constellation 44S 4^44 #3: #t||# azfls]* 4# an #44 4.
control
channel

4 4^4 °1#4#7| A}o]o|| #ei #3:4 #4=- #;&# ###7i
51 @11 4#4# 71145-4, iff- #44 1444.

convolutional
code

#44 #4^ 4# Hjeg. #0414 as# #4# ^444 
5N. 1%* ^444*# ##4# 51# 4=5 ^47-^# 
4-8-4# 1## 44 4 4 as4 ##.

COST-231 2 GHz 4*444** 44 ETSI4 44 5^
coverage

area 41-14 ill 144EI 5S5- 4-5^4 444 '• V -14

coverage
hole

14 A] T-ycj 54 #4444 44(footprint) RMllRF 4#
41*14 #4 4447} 44 *#1 44. 444
4 -5-(coverage hole)5- #1 4*. 41, 44, e! 4 4141 1 
44 -14 4# #4 4 44 &zH5l4.

CPM Continuous Phase 
Modulation

#3: 1^11# 444 #4# 4o|.g. o|-g-4# 44- #2 44.
4 4## #4^^ 0HC14# ##44#, 14
7H4 41# 7||##4.

cnc Cyclic Redundancy 
Code 41 cl4 4## 4an 4!#! 1# 11 as.

cross
correlation

4421 441-54 #o]# #eh4 a c\i± 447-54 ###i#4
4 E||1 44x1. 44s#ol 4-5°il eH4 A44444- 44#
* AMI oil 4 4 ##*4 §1# 41. 13:# a#*# 14# 7|-
41 415- 41514.

cross talk # 7Hl3.^-Eio| #5- 1M7|. 44 x||4a. #4(spillover)41
14.

CT-2 Cordless Telephone 
2

4147} # 7]%14# 44# 9M4 4144 1113:
4M A#,|7:# #4# 1 %s# 9)4 2Ai|EH 14 4#45^.
# 4 4^15.-5-4 9141 4# a# 7M|3i# ##7|5^-E} 44 
414 44441214 ### 4##*5#4#9&4.

CT-3 DECT #1.

CTIA
Cellular Telecom 

Industry 
Association

5144 D.C.4 44# 444 #44 44^.4 1# ^-#^7114
44# I ##4.

CW Continuous Wave ##413. °1 #41 1#5 RE ###* 7}si4# #444.

cyclic codes
4a4# ## 455 E||45iE|# #=n ### 1 ls##a, 
4a4# a# 4|4* $14 #*4 1 #5* #141 #2# 
7}41 #4 #4314 ## *1 as#44.

DAC Digital to Analog 
Converter 444 #44 #3:# 444 41 5M 4ehbl ###144.

DAMPS
Digital - Advanced 

Mobile
Phone System

14, *4 4, 3:1, -ie|jl u|a|o|s! 440)- 51*45s a)-# 
4 44# 4*4#* 4# 41 5*4 &4 *#.(*4) 
TDMAWAlc #44 #4. TDM A 4 IS-136 *
jL

dB deciBel
44, 44, 41, 14 si 14-1# 4^o|] 4u]§j|
5##1 #4. ##44 7|*53A|5 V, w 5*Hz7|- #4.
4 a] #5- 4 dB = 10*log(x/y)5 a-] 3] #-#4.

dBc
deciBels referenced 

to the 
carrier

44 14 4* #14 44* 4 IS.3 A] #.#14 3.;; #E||3.
5# 41 #4

dBd deciBels referenced 
to a dipole antenna

44 41 144# 51 44# 444* 41-5331 a} 5 4# 
ia #eH£ a### 4#
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dBi
deviBels referenced 

to an
isotropic antenna

44 44 444# 4#44 #44 444# 7|gaa7l Aj.^.
44 9.:% 44a &44# 44

dBm
deciBels referenced 

to a
milliWatt

44 44 4# 1 mW# 4go_g.Al A}_g-3j.oj g.3L ^Ejja
4# 44

ix: A Dynamic Channel 
Allocation

#4## 47}#4# #4 4^^o||Ai^ A}^
# 4# 44. 7M3M as- ## 44#4 44# 4#4°-%
a444a, 4# 44 #7} x]j4* 4^?}g 4a4## 7}# 
44 #4# ##44.

DCCTI Dedicated Control 
Channel

#4 GSM # cdma2000 ^44 4a44 49.# 44
#7] 4a)| 7}-§.s]g 4-g- an4

DCS-1800
Digital

Communications 
System - 1800

RF 7]]4 #4 #4# #4 1800 MHz 44#7l5} 4^4
444 #4)# 4 44# GSM #44 44 9.4 #4. 4
7M# %4 9.#7}oj A_4 ^[jj 4^.^. 44 yj##
a a#4 4.

dead spot

#4 d)T?l32) a}u]a 7}s- #4 4°llAl Ai4a #4
(coverage)4 S144 ##4 %444 ^g}g 44. ##44 
(dead spot)44 9.# ?1.7}4 4444, 44. 44 ^ #4 #4 
4 #4 4# #4 4 44%9. 44 a444.44^ 7}# #4
(coverage area) fT.

DECT
Digital European 

Cordless
Telecommunications

#4 #34 &## 7]#°] ETS17} 434 7t|4-§- #-4 4##
4# #4 ##. 7}4A}3} 7} %14- A}ojo{j njEjojjojayj^j.
4 7144 ^.4 4## 7}#M1 4 44 aa ##4#4 4 7,^
4 444 a# 4 4. DCT-900 a# CT-344aa #444
4.

delay spread
#4 4a4 ##44 #4# #44# 4#49.a #4 444 
4 ^4. #4# ###4 #4# #9# #4 44444 4# 
aa %#4# 4#4 #4#4.

demodulation
4%3 4#49#4 #44 4a 4## 444# 44.444 
aa #44 4a4a# ##44 444 # 4##4 #a4 
#4 a#44.

differential
detection

44# 04 1# 7ia#5}7] 44 ##44 4# #4# 4#4 
# 45'4 4 4 4 4#. 4 T444 4a# ###4a, 180a
3 444# oaa 434 # 4a4, 4# 44
7} Sia# ia 4344.
##47} #4#4 44 444# 24 4## #44 #4# 4

diffraction 49 44# # 44 44 444 %#. 4^44 444 44
#- 444 444 44 #4 444(knifeedge4l4.

' " ' 44 #4 #9# 444 *4 44 aa(44# 4:)# 44 4
4 4%44# 44# 7^4# #444. 444 4a4a4 
#4 #34 44-4 444 4## 4#41 all #a#4 44 4 
4444% 44# # ^7] ans-4| 4^aa 4#&:i 41a4a 
# q-yl-ji 44. 444 GSM 900. GSM
1800, GSM 1900. DAMPS 
4 44 DECT 4^ea 44 44.

digital

digital
signature

44 44. 4^1 4 44714 49.4 444# a##7] 44 4 
#. 444 7i^ o. 4-^4 ?!*4 4## #4 7}#aH 
4 4" 4a4, 7}#x}4 4## 3#4# 47} 444# #44 
4 44. 444 71^0. 4a# 4# 7j._g.44 rjjojEi# a44 
aa4 4^-444. 7^7} 7}t]o}4 ajj^oj-a# 4# a#4a 
SM 414-4 cjxjei Aj^ «, 4%7} 41% #7}#a}c}. 4#3j 4 
# 44#44 4#4 4444 444 Ai4# 4^4aa4 -g 
4a 4a] 4~ 4#4# 44-4 -r#47)-4 9_#o}%4 4 # 
44.

dispersive
channel

AWGN #4 444 4#3a ^ #4# #4# 4444## 
47]a a#44 4# 4# 4#.

distributed
antenna
system

##44 444 ##7|a#4 444 4# %M4 4a4#4.
444 a# 4444 ;1 ■;! #4 44#, #4 44 a# 4
## 3a# 5.# 4## # 44.

diversity #43aa #44 ##4 444# A}#44 #4# #a4 4 
4 #344 19### #7M) f]^}aa4 4444 4## #a
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4^7] 31# 7|g. 4* #3t44* 44*4 ##*4 *3, & 
4: 4**4 *4?1 e#4 *3|gl 444 Si* ##4 $4#
4*44.

DL Downlink 4**3 t!-f.
Doppler

Shift
*#7]# 7j#55. % *#714 44 44 #4-4^4*
44 444# 4# 3-54 a.7|.
714444 4**$7i&4 ## $5

DPM Digital Phase 
Modulation

#* $5# 214 #37|4 3)4 #7}4# CPM4# # 
*. 4 7]^^ CPM 7]^2| *## 4*4* 444VLSIS $
Til 444 7}*44. 5#, CPM
4 -y-asi 4444.

DQPSK
Differential 

Quadrature Phase 
Shift Keying

44$ 3* 55$4 ^^(differential) #3**#-§-4#
QPSK #3

DS Direct Sequence
345$ 4* #5# **#7| 44 34 444$ 
(pseudorandom) 25(S]-#- 4 )4 44 444 OR7) 4* 4
*44 4%i$ 35 35tg-^ ^^#4# 3453 4# 34.

DSSS
Direct Sequence 

Spread 
Spectrum

4 4 #*3 4$# xj.^-44 4## 7}#4| 4^ 4
* #&4 % **.

DTX Discontinuous
Transmission

44-44 #4 4-4 4* 3*7} §1* uj| -&tl47y #54# 4 
4- #3$4 7|*. o| 7]*# *4fl#4 *** 4444 m3. 
** #3$4 ^-*# #4 #4.

dual band

44?! t4t 444 4 5 ?1 a 4*1 #4-0] 4-4% o]-v-.ys)-g.
4 34# *4. #5 4* d|E4a7! 3*4* 4444# 4 
*4# 4*44 4*44 4 **44. 4# *4, 800 MHz 4 
4$ 44 3! 1900 MHz 4 4$ PCS 44 #4 GSM 900,
GSM 1800.

dual mode

<445-3 4 44$. 4* 4:543 44444 4*4 1 % U 
*# 7]7|# $4 *4. 3214. 4*4 44$ 4*
#3$4 *443 4335 53 4# 4*4# 444
#47} 444 #43 ##$397} 4*4* 44$ 4* #3$ 
*44 4*4 7}*%4# 444 34444.

duplex/full
duplex

4# *4444 4* 4*4 *4 4** 4*4# *4.44 
* $4, &* 544*#* #*#$# *444, *4*4 * 
*4 * **433* 444 4*4 7}*44.

DUT Device Under Test
435 ^U]6|| <g#4 #3 $7] 7|7l4 #*# 4*4*^^
4. 44tr $* *#4#*4 4*44, 444, s#MSC *4 
4* xl5#3$4 #57144 4*44.

EA Economic Area

WCS 4447]- #4^^ 47}# 4# 44434.
EA# $#, *4 * 4444 *4441 **44 44* 4# 
454 44*4 4# 44*4*4 4** *44, 199044 
*4 WCS 443# 4714# 444 4*4*444. EA# * 
#4 MSA4 344 4*44 *43*44# *7}4 3314-2; 
3444. EA# FCC?! 344* 4314317} **** *
34# 3M 4*44,REAG4 *5# 4 * 3*35 4# 4 
4.

Eb /NO Bit Energy-to-Noise 
Density

43 444 4 543 *34 4. 4**4 44$ *#45*
44 4* 44* *34*11 *-*44, 3* *#4|$ *** 
371-4# IMS #3-44.

EDGE
Enhanced Data for 

Global 
Evolution

3414 4**4# 44 445# 444 * 4*4 GSM* 
TDMA4 *4% 7|** #*#* 7ie. EDGE# 4**4 4
4El# 34(384 kbps)35 3*4 * *54
47| 44 TRlMSM. (4 7|## 4*4 ## 4543444 
°1* 7}## 4$##4 444 *5# *7}#4 #4-.)

EPR Enhanced Full Rate
GSM 4^4x1 x}-§-4# 9x44 4# 4* ** 34. 4 3* 
# GSM 4344x1 M fi M ; 444 PRE-LTP34* 4 4?f 
9(44. 4 34* ACELP 7j## 71*#
4.

EI-IF Extremely High 
Frequency 30 GHz - 300 GHz* RF 345$.
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I IA

J'.IR

Electronic Industry 
 Association

Equipment Identity 
Register

444 44# 43)44 7^ 7]-7.

4#°rW44^1%#4^44# 444## 4# 44
GSM % 7)p} 244 #4 4 A## A}_§_4^ #o)4#q)eE.
44444 4# 4444 44 4^4&4 ##4 #44%A 
4 :% #44 A# EIR# 4444.

Effective Isotropic 
EIRE Radiated

Power

encryption

EPOC

:-#4 #44# 4-F-$-a 4 4^1)4 ii HI o] x-I ti

4 44 4# 4-8-4 444# ah 4 4 4 4 a a a# A a. 4 4
44 414^1# # 4A# ##43.#
'4 4.
#4 #4 444# % #4 #4a 4### #
4 4]#. EPOC# 44 PDA #4# #4 4^4 A&444 a 
a# 4 7^# 4 #Aa4 4#444 440)44 44* ^
44 fl # 4 A# 44. EPOC# Psion,Nokia, Ericsson, 
Motorola fg Matsushita (Panasonic)4 44 #44 Svmbian#
q] At) 7ti tiVsr» ol r;l ol Ale-uflo. ol ii z-t St o]ja._fi- at an *1 zj si si

7%44 #### 4444.
equalization #4#444 #44 44# 4# 4#4# ^4

ERMES
European Radio

Message #4. ^ 444#4 ##4# 444 44 #44 4m$)T-7
System

error
correction

^44 #4 44IEEC) 7)^# A^.44 v-ti#4# ##4# 
4# 4444 44# 444# 44.

error
distribution

#4444 44 4A ### 444. 4444 44# 4
4A(#4) #A4 #44(4AA) 4A44.

error
probability 4# 4A 4#(PDF)4 444 #4 7}#44 #44.

error vector #4 #4# 7)^ 43.4 444 43. 444 4^)7}# 4"44, 
4#4 44 44# A44# #4 444.

ESMR Enhanced Specialized Specialized Mobile Radio Services# 44 2# 4 #4 7] 4r 4 #-
Mobile Radio 4 # 4 4

ESN Electronic Serial 
Number

4# 447)# #4 4 H# 44 4443:. 4 4^:# 4#44 
7|4 44# 444## 4#44.

ETACS
Extended Total 

Access
Communications

444 4 #4^44 #44 4-44-#4 4#4 7)-#6i 44AH

Svstem

I I DM A Enhanced TDMA
37H4 44##A& GzDa) 3:7)- 444 # 4A# 444#4M_ 
4(DSI) 4 1/24 a4# 4#4# TDMA 7)4.47.^^.
#4 #4 4## ###) 4# #4 44.

i-rrsi
European

Telecommunications #44 44#4 ### 4#
Standard Institute

EVM

444 RF #4 4a444 # W 4 4-8-4# #44a.
4# ## 44 ic44 4444 444 44 #43142)

Error Vector ##(rms) *44. 4 #441 4#4# 4#. EVM ^ 44
Magnitude 444## 4&44 #44# 444 #t§# 4^6}# *2). ^

# 4A4. 44^i- 4#4 AA44A 4## # 4A4 4 # 
4.

extranet
3)44 4^-4## 444 #Aa 4444 n#, 4
# 444#4 #4 s)44 43 #444 4#4#44#
4#4 # 4A# 4 4. 444A.V #AEe}#o_ ^3).
4# #4 444 4## 4444.

eye diagram
A4aAaA A# #4 #44 4A##44# #44 PAM 
4^4 4H4A4# e## a## 4. q)-4 444^^# 4
4 #44 #4# ^7}#^# 4#44.

EACH I
Fast Associated 

Control 
Channel

#44 4&# 444AA# si#4# #4. 4HAA4 
#44 4# ^44 4^# 4-&44-.
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fading
8282 gM 4% 83:82 #4. 448# a#

-8-2} a# 4-2 718 8 514. 5,14 24
#88#& 7!#2, Rician 2# 448 #22| &8# 8#4.

fast fading 4885. 888 4-7} 88#2. 4# 8871# 4^24
822] 8^ 4444 214 #8# #84.

fast packet 
switching

44 7}4 8?MH #44 44 HSI4E- 44 45-4 #88
at Si# 44 #8 48# 7|#. 48 824 884#, #84
4, 4444# 444 44 54#5. 2# 444# 4##4 
# 84 #844. 2.4 44 ##414^ ## 2884
4 4(#)fr 4-8-44. 45.44 2###4 28 100,00044
1,000,000 444 ^44 4#^ m Si4.

FAW Frame Alignment 
Word

4 4 888 2448 424 4 #7)4^ 5155a.
s444 4-8-4# 24 444 4w

FCC
Federal

Communications
Commission

19344 4442. 0]-^ 4^88 #4 84 2j4 884 4##8 
4## 884# 97-41 49-. 44 4414 888# #444 # 
4(44. #4, 4#, 44 8 88#8)# 4444.

FCCH Frequency 
Correction Channel

Ht 04 #4# 44 444 4#47] 4 41 44-4#
GSM 4^514 #4 48. 4#4i>7MM 88-5-71 4441 
#4# 44# #4# 44# 4# 44-44.

FDD Frequency Division 
Duplex

4-# 4-8-4# #4 4#. GSM #4 -@#4 #8 4 
^44 48-^4.

FDMA Frequency Division 
Multiple Access

444 #4 4-8-%M4 ;N884 #4# 48# 888228
#88 ^-7, -3).^ 242^# ##8 # 5155# 4
# 43. 4 4444# 4-8-4#4 44 4# 884 44 #
5.4 a5/4 444 yif-4 #4 0.5. 4444,

FEC Forward Error 
Correction

7}#8 4a4 444 4# 44# 8822 488 #4 44
8 229,0, oiisi?). ^ ^2# 828 88

FER Frame Era sure/Error 
Rate

44 4 2 Si# 4 4 444 #44 #4 45V FER# 5# 4 
##- ft# 4# 4 tfl5. 5444.

FH Frequency Hopping 8#4 444 444 2# #4# e.4 #44 44. 4# 
#4-44 44 4444 au))-§- 7144 82=] 4^4 4 4a.

FHMA
Frequency Hopped 

Multiple 
Access

#4 7^4^01 4^.^. 48 82^12271 4^44 f4#28 
4#444El#8 42. #8822 2# 4#444E-|## # 
88 45.4 8# #4### 4-8-4-ji 3:4 882# 2884 
4543.0,1^14 #8# 4jE# 84.

FHSS
Frequency Hopped 

Spread 
Spectrum

7}#4 488 882g. 4844 4# #4 2# 44.914355 
# 714-44 4# RE 48## 2444 288RF 4#
4# 7)44^ 2428 4# 7)4.

FIR Finite Impulse 
Response

47145-4 EIIE43# 7,8 440,14 #4-6. #44?! 43) 7} 
#4# 7]4

flat fading 4444 a# #44# #4 4 44# 44 ft# 4444#
#4 488 444 #8

FM Frequency
Modulation

8% ##44 #4 ^4#?} 82 314 #4 84 wi a,l4# 8=
4#4 8# f ■'- i '■' Y 11 444-54 4# 7t55 #24 ?} #
8.

forward link 4#8a #2.

framing
44E, 255,0, 444 4-4 7141-3- 4444 44# 882 
4 Cl#4 til44-a- 8484 4422 284 #7] #4 44
8 ^-7, 7)2847} 7}-g-41 7)8.

frequency
diversity

85- ##4714 44 #4#4 #8 7}-§_. 44 7^& ##44 
4#4 4822 SM 8-484 Si# 8-4# 448 #84 & 
4# # Si7| 4#4 4#82 44821 88# ##88 44 
7!#8# 8844.

frequency
reuse

48 82# RMH 44#4 4## 47}#84 #84 242 
8 &## #8847] 4# 7)8. 88822 #4f 47!## 
89988 7«7}g ^9,3. #-§-84.

frequency
selective
fading

2995- #4rn a#o,iA!4 #5^# 4#85- -8.8:7! #8444 
44 #4f4 44 884# 83: 4482} #%.

FSK Frequency Shift 
Keying

#m4 8^ 4^4f# 7!-§-44 44# ##31.55^.3}^
82 #8. 7}# #884 8ED# 2 ^4m# 7!#s!4 o]#^
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14 0# 4# 2 #4# FSK ^444.

full rate

444-2.3. #4 42^4 #4 a44 4-8-4# -g-4. 4*& 
#4 -&#-& 47}44 ^ !g]o{] %}E} c|]Y-#4 2
44 3Elg4 1/2 Hi44 /%# -44^-3- 44 ^1/2 any# # 
#% 4 4444 44. 4^-(fu||_rate) o]
# 7}#4 ae 4%##* 4#44.

Gaussian
channel

44444 4=1 #5E# #44# 444 #4# zb
4m# 455 #4# 7Mlvr RF #4 ^4.

GGSN Gateway GPRS 
Support Node 11-Ei Li] 6)| A] IP ll] t£ Dh£2] Til °1 fC “11 °1.

GHz Gigahertz 104 Hz4 6N44# #4# 44

GMSK Gaussian Minimum 
Shift Keying

4^ 4&7M 4447] 44 gz] HI4E]4 7}Y-zS ^4^#
7]4# 4^ 7]"]. 4# ## Xt O. ql o^ig. ^
4 44 4## 7M# ^ s}c}.

GOS Grade of Service
7^7M 4^44 L]|E^a 4^ 4 ## 4-3-4 4?} 455. 
444-2.3. 44#: #4# ###4 Li]E$]51 a].3lO_S.<>I5H ^
ft Al4(busy-hour) -6-4 7}4 47} A] 1-44 ##°] 444# 
4w-irzf.Tr] ji 4 4 4.

GPRS General Packet 
Radio Service

GSM LiiEflai #4 114(115 kbps) Y-4 44 4 47]4 4
44 #4# 7p5--7l] 8}# a]] 7/ 4 Pl(packetlinked)7] 4. »]f- zfl
44 4 4 #4 3:# 4 4 4-§-.2_34 4#4 4. #4 T:#5t 44
E] 4^^-# ##44#4 4444.

GI'S Global Positioning 
System

44 4<444 44)7]] #4 ^4 42.^ s.g]
44m 44- 4 4# #4(4# #4. 4##4 #4)451 4 id
4 4-8-44.

GSM
Global System for 

Mobile
Communication

4 4 444 4# 4## 4# YMN ae.2.3.4 7]]#4GSM
# 4444 7}^- 4-g.g]^ ojig. T]T.^to] s]^c}. #4,
°M14 ^ ##44# 900 MHz4 1800 MHz
f4fs, 44 4 4-44 4 44 1900 MHz #4#3 4444.

GSM imo
A digital network 

working on a 
frequence of 1800

MHz.

#4. 444 4## 91 ##44 4#44. DCS 1800 ##
PCN4 4T51 #4.

GSM 1900
A digital network 

working on a 
frequency of 1900 

MHz.

4#4- f]|q.c]-oi]A] 4#44 #44 4 o^e]^ ^^-4455 T] 
-8-4 4444 44. PCS 1900445151 #4.

GSM 000
GSM 900 z# GSM# 4444 ?}4 #4 4-8-4# 4 4# 4
Ef]H44. 44 %i mi Til, 44 #f!4 444 4^4=#- #4#
3. 1004 47} 4444 #-8- #4 44.

guard band
4# 4#S9 ## #4 44# #447] 4-g-sj# #4#
&# 444-4 4M.. 4#4_o& ##44# #4##4 7)-##
4 4444 #4# #44 4zs## 444 4-g-#c}.

HAAT
Height Above 

Average 
Terrain

4# 44 44 444 #44 455. 4 ai# FCC7]- a.44 4 
°l#4 44 #4 444- 4# 444 ## 4-f# 4#4#4
4-8-4 4.

half rate

## #4 4^#4 #4 5144 4-8-4# #4. 4Y-#4^4
4 7]# 44 A|Ti^ -8-44 47}# #44 #4
44 1/2 a## ##47] 44 44.03. 1/2 4## &
Y- #-§-# # 4S4- 444o] 44. ]/2a4# S444 44# 
# 44# 4-8-44.

Hamming
code

44 244 44# ##44 a)-4# ##4 #
4# 4#4 #4 5115 ^4. ##44 444 4## <4444
55 ft# 4447} 44 4444 #44 # 4# a# 4
e] 4)4# 7}4# 44 4 51H- # 4444.

hand-off
4-8-47} tg^| 7]444 #4# 444 4#44 44 4^#4 
.?_# #4 S14 44 44^44 u].^ 7]%]^o_a. ##4# #
xl.

hand-over
4-8-47} #4 4-2-3. o]^5]7]L} Lil^#a jk^E^|o]7^ 3 
3.# 4#444 44 4 7M13-0M c}« 7]4^3.31#
# 44## #4.
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hard
hand-off

*4* 444 444 #222# 44#y| 4# CDMA#2# 
°!]4 4-8-3}# -g-4. 42 #342.24 4# #4 42##44 
#44 #422# f #4?] 44 *44 424, #4 7)44
4 #422 *2 71444 RF 44* 4-8-44 %2#
#4 4-8-44 44. 222 #422 #2.

Hata model 4-4 44- 4242 ##-& ##a}*# a}^4 244-
4-44 2^# 4Hal-# #4

HLR Home Location 
Register

4* 44# 444# 7|# 44. HLR42 71-44 4
24 4*44 42 **4 * *#4 427} 44 #4 4# 
2# 4if. 7}47}4 7« 42* 44# m Sl2* 44. HLR#* 
IMSL MS ISDN 42, VLR m2, #7}Al42# 4* 7}4%} 
d!44 #4 4444 44.

HPSK Hybrid Phase Shift 
Keying

#2 2%}(zero crossings)#- 02 4# #4# 424422#
42# #2 4 44 4# #44 4# 3414 42## 4 4 
g=ga#4 4.-g-5]#3}4.7l 40CQPSK(Orthogonal
Complex Quadrature Phase Shift Keying)5-2 44 4 44. 4- 
414 4-8-* °H 4 424 #4 4 °1 4 22 HPSK Spreading for
3G #2.

HSCSD High Speed Circuit 
Switched Data

#2 GSM 42#44# ** 4* 42(44 57 kbps)# 4# 
4# Ha 4#

Hz Hertz *4 *4* #4 44(1 Hz = 24 1 7}o]#)
I In-Phase PSK #2#7) 4#4H- 4#. Q #2.

IF Intermediate
Frequency

#24 SM #a., ^ 4# 447} 4*44* *4##
244 mtl7)# 4# *3}*.

IMAP4 Internet Messaging 
Access Protocol

44 4442 #4 222#. #4 e-*4* 4*22 a}# 4
44 e-44 #4# 44 24422# 12 4444* 4*2
2 a}# 914 4* 2*44 4** 7}*4 #4. 4 4## 2 
22## 44 #44 4 *44# # *4.

IMEI
International Mobile 

Station
Equipment Identity

GSM 4*447)7} 7)2# 2*a}7)) * 0^2#
#7)4 4-4-g 4# 42. 4 #2* H4 #4 22.## 2# 
22 4 4# 42# 2444 15 7}c)2 #4€4.

i-mode Internet Mode
NTT 2227} 19994 #4 4*44 44 4 *4 442. 44 
2# *4 444(PDC-P)4 44 4442, 4 42# HTML
44 42#22 4^44.

IMS! International Mobile 
Station Identity

A}y|2 7}44o)| o)##### *44* 2# 1544 *7}. o)
* *7} 22, 4# 42#2 22, 4# 7}4%} 4 4
7} 4# 7}%4 4*43:2

CVIT-2000
International Mobile 
Telecommunication

2000

UN4 7)## a}4-4 ^4#7i#A)4#dTU)44 4-8-4* -8- 
424, 200044# 444 344 4444# 4H44. 4* *
24 7)4 4c} A##* ^#3}* 4*4# **#2 4-8-#
m Si 4.

IMTS
Improved Mobile 

Telephone 
Service

Bell System# 4# 244 Mobile Telephone Service(MTS)4
7M4#. 4 4 4* 7}# 4-4#H #4 ##3}^** ^?}3}^ 
24. AMPS 42i#4 4*7} #44.

IN Intelligent Network
2# 4* X1 -5-41 Advanced Intelligent Network)*4*27)2
#4. *242 44 #H* *#42 7)## ^E#3}7) 4# 
4-8-4* #4. 222#4 ^ 222*4
424514 4.

interleaving

44 rl)o]E^ #2# A}o]o1] cf-S. #*£) ### # 4 E)
K# a-]04 4^-22# 24 y# a)4- 244# 7^4 cfloiEi

4 #4* 4444: Ad -X4. 4444* **4 #4* i--T- E*

4

2#4 4^3}# #51# a}4 FEC7} 24 g:#44 4* &
2* C)]s|l ti|2 #4 #4 ^tisi 51514- dl o] El -i- 4*7) y| 7)

aN 44# 42#°!|4 7}# 44^4. 4 7|<g# 4#3}# 4
4* dl 4 4 (ravleigh)4 7)e} 422H #44 (burstv fading)
44 #4424 ** 44* 24* 444 44.

Internet # #44 27)4 e-#4* *4 A-2 si 4 4 44* 7}##4#
capability m# 4|2#24 7j*.

IP Internet Protocol 42?} 444 *0)17) 4^:# A}4# *** 

444* 4H#4 71)2.
4 4*4*44*

IPR Intellectual Property #444422 a}# 4 -8-4* 44* 44 4-8-4 4 4* a}
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Rights 44# 35 cl# 453%M14 34415 3 4" 3*#43 5
* 3*34 vt 2j c] C-K 

IPv6 Internet Protocol 
version 6.

43 IP 4 3. 3 *5 #5# 4-&8M *5 *## 45*55
4, 33^4 ^43 3 #4# 7}*4 ate).. 53, A55#4 
533 4*34 ##44 34. 34 4#4*IP *5* 744 
a.# IPv/144, 344 344 33 4:51a. # ^ 44* *5 
*#* 201044 ±3# 344. 44. IPv6* 4 34 IPv44 10 
4 43 294 4 *5# 4-8-4 * 34 4 # 3°14.

IS-136

EIA Interim 
Standard 136 - 

NADC with Digital 
Control 

Channels

TDMA 3#4 44 434 443# 54. 444244
35## *34* TDMA *34 4 344. 4-^55 AMPS4 
534 7}#44. TDMA 4 D-AMPS #2.

IS-2000
KIA Interim 

Standard 2000 
(see cdma2000)

3314 34554 34 35# 4*4* 4# CDMA 35# a 
*.

ISdl 444 014-51:24- 4 33 -T- 554 7144 A] wtil 044444
4^.4a 4 33 Asm#

IS-54
EIA Interim 

Standard for U.S. 
Digital Cellular

&714 TDMA 433 5#. 199234 #3434. 4 A#* 
AMPS 35#43 4 33 434 4-8-* 3#4 3 3331 5 
#44. 433 544 4#*- 4-8-^134- 4455 34 43
4 4*5. *3434. 4 5#* 19963 IS-136 4 33 *#5 
a 44434.

IS-95
EIA Interim 

Standard 95 (see 
cdmaOne)

CDMA 3#4] 7)44 4CD4 4 34 o]444 5#. CDMA 4 
m.

ISDN
Integrated Services 

Digital 
Network.

3#4 3# 3#3# #4 #4. 444 3 44*
3.3 4355 5# 3*3 * 35# 4* 3*. 4445#
44 444 64 kbps 433 313* #453. 45 #314 53 
* 4*43 4*4.

ISI Inter-Symbol 
Interference

45 2:5# (bit strcam)43 4 3 3*4 4434 4*3*4 
444* 33 *4. #3353. ISI* 444 55#(data 
Stream)4 34 34 44 #444.

ITU
International

Telecommunications
Union

3 7] *3 33 *3* 4-r* UN4 3*7] 3.

IWF
#3 35#3 344 4443 444* 44445 4*7)4. 
*3 344453 43- #34* #4 3*4 444# *# 
34443 4344 3*4 * 4* 545.53347) 431 5 
* 5444 444 44 3 4 44* 3-8-44.

kHz kiloHcrtz *3 *4* 43 44(1 kHz = 54 13 34#)
LAI Location Area 

Identity
71-43-4 # 444 33* 44 GSM 43:714 SIM43 34 
4* 35. 4*44 35# #-8- *355 4*34.

LAN Local Area Network 3 3*44 3**4 33 * 333 4443 4-8-4* 5*
54 4 4 4 *34

Lee’s model

a| 44543 7H444 William Lee4 44 4*34 33 3
4 ^(slope-intercept) 4 34 44 5#. 4 5#3)3* 33* 
55*E)3 3 4434 2:7) 2:21* 7}
344. 4# 7)3*3 3*33 Alois] 35 *** 4*33 
43 33 34 3& 5#3 3 #3553 3*34.

link *37)4 m33 344 *3 33

link budget
*37)4 *37)71 3*355 3*3 * 3* 44 34# 4 
334 33) Ai#4* 344. *33, 3*35 %! 34 334 
333 4# ^ *3 3*# 433 3

LMDS
Local Multipoint 

Distribution 
System

29 OHz43 *444 5* 433 544* 334* 535 
* 445_35(point to multipoint) A154* 4 3 4# 4*. °1 
35#* 5# ##4 35#3# 4345. 34 33 334 
3333 345* 4*4-71 siet 434*4 443 34
4*45 34.

LNA Low Noise Amplifier *3 353)43 5454 44 C,*14 #71355 4433 # 
5* *334 3^3 4.3. 7i?}o]4 4 334 C/N il* 33
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44 222 y)* 4# 242 #3# 7)4* *4 34*#7|
(pre- Amplifier).

location
registration

4* 7)44# Pi# 44 nt 7]E) -a 4# 4*4
*44 444443# * 44. HLR ^ VLR #2

logical
channel

#4 jtflcjs.jfE-1 SA) 4ef 44 v- V
44 4 33_4(data stream)# ##4# #4 4 *D1a #. RF *1) 
4# 4 3. 2* 4* *-44 Ee|3j 5(1 4°1
2#44.

LOS loss of signal
3a 4# *## #4 4444 4*23 #7)44# 43 3 
4*44 44 4*23 44 *tl #27) 443 44
4# 44.

LOS line of sight *tl #3^4 *# 4444 *tl 444 444 4444 4
# 44 3 5-4 3 3.# 4 3 44 #4.

LPA linear power 
amplifier

#3 #4# 3342# 44, 4444 4# 4*4 *3 44 
4# #4 4. 4% 224 #4# -#-4 #444 4 3 4 4
5 Au 1 i 4 1 t « c *1 ^ tidintermodulation
products) % 44223(side-lobe)3#E^^- 4444 433
24* 4*3# #44.

LPC Linear Predictive 
Coding

434 #34 334# 44 #4% 44-°3. #4 #3# 4 
#44 34* 444* #3 4a3 44. 44 444 (443. 
4 23)4 4* 44* 4*44 3ls it4— (feed-forward) 
*322 44 3* 4#%4* 34 4
4 4*4 324 # * 44.

LSB Least Significant Bit 44 a3 3444 7)3 *44 #4 ## 3)* 43. 44*
4 444(444)4 4## * 44.

lu #4*4 43*4 434a 3 4)4 323391 444
4 44443(4# *4, RNC-3GSGSN).

tub 71444 *4*43 43#4 444 4444--.
lur 433 RNC-RNC 44443.

MAC Medium Access 
Control #4 LAN4 3* 33* 444 3** *44* 333.#.

macro cell
4*2 *44 34# 3*# * 4* *4 43^4 43*. 
43.3 4(macro cell)* 4# 4444, 7)44 3*3 44 4
37) ^)* 7]E) 444 4#@U).

MAHO Mobile Assisted 
Handoff

#333 444 4*34 4###7]34-44 434* 4## 
#333 7)4. 3* 4 3 till * *3 4# 4 c)0- aja4 *4
#444 44 #3^45! 43 4# #44*.

MAP Mobile Application 
Part

44 4434*4 4# MSC* 444 *44 SST 333# 
344 44 4# 4#(TCAP, SCCP 4 MTP)* 4*4* 3 
33#.

matched
filter

*#7) 3# 4*3 #4# 4# 4# #4, #4 #
3*(complex conjugate) 4*3 ##4 **# 4*3 #4#
7)4# *47) ^4.

MC-CDMA
Multi-Carrier Code 

Division 
Multiple Access

##433 0] #4* 444 #44 4*4# 33#7| 4# 3
7H4 IS-95 4*4# &## 4* 44 #4. 344 43## # 
# IS-954 43# 18444. cdma20004422 *4. 434 
43* 4444 444 3* 3GPP243 4 7]## #3
434 #3444 #4.

Mcps Mega Chips per 
Second

44 443 #* 234 #* 44344 34 43(3)*4 
#3 44.

MHz Megahertz 2* 14# Hz 3* 44*4 #4* 44. *4 *4*800
MHz, 900 MHz 4 1900 MHz 444 4 4*444.

micro cell
233 ** 4*44 7)%4 #2# 4*- 3444 443#
4 # s) 2 # 444 2 3 4 4 4 4 3 * 4 (coverage area) # 4
# 7|x|*. 43-423 4«l22 #* 4#4#4. #3 *4 3 
44 4*42 #4.

MIN Mobile Identification 
Number

4*444 *444 4* 2# 4# #3. 4**4 3*4. 4 
#3* 4#7M #s) #244. 4#3.2 ##44 3# MIN 
* 2*4 33# #34*4 4*44. 4**4 244 43#
4 3*, 43#* #2## 4 4 42# #444 3# *4 
##a4 2*4 33# #344. TMSI #2.
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y-4 44 ## #24 4# y)##(&zi) 43)4.4"#

y-law
companding

(companding) ’4) #25) 7] 4 4 # °1 4# Sr#0!) MV U
#4" 255#?4#44. 4444 44
44 # 4 #2# #2 4 44# 5-. 4 2 a)# 4)44v:>) # 
4 44.

MMM Mobile Media Mode WWWAIMM s.JLt: 4 44 15 7)4 442# 4e)4
-V 44) Dd] x)#4 44 4 y A]-W 2]n)4# 4414 4 4 0)4.

MMS Multimedia 
Messaging Service

44 214 4^7)oi]# #-§-#7] #5)) 44431 44 4^ir a
#44. 44V: 71)44 4# c))44 44^3.44 ##4424,
444. -2.4V.. n|4V. #%) #4 44 44# #4444 #4
2# 444422 ##4 f #4. 4# #4. #44
42m 4)44 ### #4 #4. 242/442 4#
4# Cl## 4 #4.

mobile
phone

network

##4 i))£51a. 4 ## ##. 7) 44-0)) °)-sfl 7-14244, #4
#&&4 2#4 4#44 4###2 ##42 4# #42#
4 ##44.

modulation #4 4## 4# 42(443 42)24 a#44 ### 4# 
##44)4 4a4 #4.

MOS Mean Opinion Score 4444) 4# 4# 44 444 47)4 44-4# -#-414 47)
^ ## #-4 7)g.

MPE multi-pulse excited #4 aa)4 4# 324 444 ### 34#7) 4# 4# %
V: #4.

MPEG Moving Picture 
Experts Group

4# 4#4) 4# a## 4442 %)# ##7) zt#. 4
4 #.4 44# 4# # #5i 44.

MPEC4

Moving Picture 
Experts Group 
Compression 

Standard Version
4.

MPEG4# #4, 44V- ^ #4 44 444 4## 4#7)# 
44. MPEG(#4# ##7} zt#) -47)) a# # 4444. 4# 
## #4 4# 4-a))# #4442451 2#4#444 44V.
### 7)#7)] a|| e4# #22 44 #2|| ##o) 7)^431
4. 44# #4 7]#4 ##22 344) 4#7)4 4 4
4444 7)##-g- 4## # &)7)) ^ 444.

MS Mobile Station ## ##44 514 ##7|# 4D4#0] 44411 -§-4.

MSA Metropolitan 
Statistical Area

-^#4 447)-7)- 44V:# 4^451# 47)- ## 444 ^4. 
MSA# J-§. #4 4 4 444 4444 ##421 #4# 4# 
45# 44#4 21# 4444#4 4## #44. 19H044
24 4#4 442# 471-4-# 444 4#4#4#4. MSA# 
## 4#44# #7)4 444# 24#4. MSA# 44 44 
4# #447) 44 4# ###4)4 4# 7)^4%4.

MSP Most Significant Pit 4# a# 4444 7}# 444 #4 a* ## 4m. #4#
4 7)# 4^ *7} 4)44 4## -r 44.

MSC Mobile Switching 
Center

244 ## ###44 4###7)4 4% a# ?)## 4##
# 42. MSC# 4#4^7)4- PSTN 7)E) 4###7) 7)o)
44 2.# v S it##4.

MSK Minimum Shift 
Keying

444 4#4 44 444 32# 3)^44 44^2?)
-# #### #2 7)u). 7)e QPSK4 44 4^44 44 4# 
# 243)4 24 4# 442 22(side 
lobes)# 44 44 444 42 2## 4* # 44.

M'FA Major Trading Area

PCS 4447) 442# 7)1^4514 5)7) ## 444 ^4, 
MTA# ##, 44 4 4 444 4444 ##4444#
4514 4 4 #4 4# BTA#4 4## 43)
4. 199044 pcs 7)w|vz# 3)7)3)# 44# 4#4#
444. MTA): 44=422 ##4 MSA24- 444 4 e a 
7144 4^. 4-9-4# 44 #7)#4 ^4##it7)# f2 %
4. MTA# 4 44# 444# 243)7)#4 Rand-McNallv 3) 
4 S)4 7)^44. MTA# FCC7) 3)##)# 44 47) 44 ^ 
3)#4 v).

MTSO
Mobile Telephone 

Switching
Office

144 ## ##344 ####7)4 44 m# 7]## 7)1^4 
# #2. MTSO# 4##34# PSTN 93 ?1# 4 #334 A) 
444 2# 2# it##4.

multipath
### #&^)4 #47) 43. 4# 44# 4# ^2 #22#
Ej #4#224 ##4 #444 4# #42 4# #45-#e) 
243)# 4 #44

multiple -424 V-# #=% 2# 3)^ 7)#4 44# #4 ### #
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access
343# 4-9-# # $1A# 3# 34. 3333 4#3# 7l#
4# FDMA, TDM A, CDMA 3 FHMAR
$14.

NADC North American 
Digital Cellular IS-136

NAM Number Assignment MIN, ESN, # 4S^ ID 4 44 3#* #344#43#4 
Module '-#§-4# AMPS 4#S 7t 334 AS. 22$

N-AMPS
Narrowband 

Advanced Mobile 
Phone System

AMPS4 3# A## 43$ 3sy$ S33SS.4
AMPS4 341 #434# 33. 3333 4144 3#-&

nested codes
4# 3E«11 4# 44# 4 &#- 4AS 414# 44 444
44 44# 4 $1A# #33 #44 #4 444 ##444
44as. 44(44 4 44)44 s#3 44
(concatenated) #4 5A4 4#.

NMC Network
Management Center

MSC, 44 Ell 4 A El 4 44# 44 41A 4 a 44# 334# 
4 4-9-44 44 44.

NMT Nordic Mobile 
Telephony

198044 S3 Afll >8, AS.i-114, 44H 3 Sjlnl.3.4 37I#3
#334 ### 43s.s 4#33# 4# #4### A#. 
NMT 3s$3 fh#, 4444 44, 44 4444 #444 

3# 4# #444 $14. NMT# 450 MHz "
900 MHz 44 AS. 44 44.

NMT-450 Nordic Mobile 
Telephony - 450

###44 450 MHz 44# #-§-4 793, ##4 S3 ##4
4 a <a’

noise figure
##7]4 44 3s$ 44M 44 3#4 47]-4# 4^3 A 
4S. 4# 444# 4471 4 44w#7l(preamplifier)#! 44
## 44. A4s 4#7} 3# ## 4 A A4S71- 4&4 3
#7)- =14.

NRZ Non Return to Zero
4El ## A}o]#o,i ^3 "@#44 1# 4444 0 #5113.4 4
4 SI4 44491 4144 4s 14 444# 4 4 El ss. 34 #
4.

NSS Network Switching 
Subsystem

R1A4 =1 iflsi 04^4 #44- 444#- GSM dlAtlssi 44
#3. BSS4 OSS71- rfls.fia4 #A 33AS7)- 3
4.

Nvquist
filter

##3 4# #4## 7R14 44491 34#4
4El. 4 7144 D/A 44El44 PAM 1st 44.372 4AS 
44471 4 4 44-45#

Nyquist rate
44# 4## 43$ $ss. 3347] 339 444 s
Eo,i aij. 43. 4 4/SL4 $#$ #91 4
44 4 a 44 4444 4 4 44444 34.

OAM&P

Operations, 
Administration, 
Maintenance & 

Provisioning 
Center

RlEjqacq 33, 0.^1 3.^09 Ai.#5i# 3E#

OCQPSK
Orthogonal Complex 

Quadrature Phase 
Shift Keying

HPSK4-AA 34. HPSK -;!S.

OFDM
Orthogonal 

Frequency Division 
Multiplex

vs3 34 4 A3#4(orthogonal subcarrier)# 4-§-34 4
3 3##3 $$& 333# 3s 33. 4144## 44a 4
34 4 7|134 9l 33#4(subcarrier) #°1) 3i)S. 4344. °1 
# #4 m7l7l #71-5131 33 334 334 3S$ 4"
$14 44.

Okamura
model

196034 3°H Yoshi Okamura #4 7933 44" °1 # #4#
43 4 34 44 a#.

OMC Operations & Maintenance Center #4 #43 # ##, 43 _ti.
# 3#3 4-9-4# #S.

operator AT&T, Vodaphone 91 BT #2} 3# 343 $4.

OQPSK Offset Quadrature 
Phase Shift Keying

I 91 Q 4$ 34 4s. SA$# 1/2 4^3 SA4H3#
QPSK 3S4 3 #3. 4# #4 3# 3## 3S33 S3 A 
3 &#4 793# 7I-3# 4" $14.

ORFS Output Radio 33 #4# 43(ARFCN)4 33, s3s 4SA 433^4
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Frequency
Spectrum

44 % 34 34(*4 3 4#)4 44** 34 34#
4** 4# GSM 3*4 dp# 35C ORES# GSM *3 32| 
4333 3#44.

OSI Open System 
Interconnect

#3 3*44 4*3*4 4-8-4# 44^1 3* #4*
44 44 4# **# 433* 4* #^_ #4 4*, 4*4 
*, 31*4* 4#, 3* 4#, 44 4?, a4 4# ^ -8-3- 4 
3-4 74 4&03.

OVSF Orthogonal Variable 
Spreading Function

*3 43:21 3 2t = tE orthogonal code)# 2] *#3
44 3HfS| 3**3, IMT-2000/ULTRA 3*4* 444
44 44 4*34.

PA Power Amplifier
4 sM 34 #4 3M4 tlat# 444 34 _g_
% f 4## ^ 44 44. 3# 34 #444 *333 4# 
44 444.

PABX
Private Automatic 

Branch 
Exchange

344 £r 444 4 3 43:# 44#-# #4-3 3#& ##4
* #4 34 ^444 3EM434a. & 3*# -83 & * 
4* 34 4314 44 *4 4*53

packet
43^ #4 3)14 *44* #31 3*4* 4444 *4. 44 
4# 444 c3 444 #3 4 434 44 ** 3*# # 
444 44.

packet radio 444# 44** 3*44 #443 #3 3*53.

packet
switching

334 a34 &42] ;l|4 43# 4*4^43 #3-44 43 
3& 344# 43.4^434 444 #4 433 44. 43
4 33*4 4444, 3## 3443 34 #34444 4 
*3a A).oj3| 44 33(43451 3#)4 44 43^1 333 
4. 4#-43 34* *4 444# 4*4 4 ####*44 
43*4 #4 *# 43-4#4 4 4#4#4 33 43-44 4. 
4. 3# 343 3*4 443*4 *3 443 43#4 34
3 #3# 43s) * 4## #34 *7] 4*4, *34 44 
@14 43#* 3*#* 44. 4 434 #4 44 33* 3 
4^1 4*4 443 3#-* 4*4 3334 #44# #44 
44.

PACS
Personal Access 
Communications 

System
43 4*4# 44 344 3 4*34 34 3*- 3 34#3 
3*53.

PAD
Packet

Assembler'Disassem 
bier

3* 444# 43## *33 4* *3 444# 3 4 33 
* 43 434* 43 3* 3*533 3*.

pad 443 4*.
paging 71-334 4 3*4# 433# 334* 44* 43 34#

PAM pulse amplitude 
modulation

PCM 344 3**3 44*# 4*4 3##* 3#3 4* 
33. QAM 3*4 3** 44 444*4#* 4*#44 4 
* 44# 4*44.

partial
response
signalling

*334 *34* 3# 3 334 3* #444 *34**4 
*3* 3^43 44 3#33 34.

path loss *334 *33 444 34 434 431 #34 *344.
PBX Private Branch 

Exchange
444 *3444 44 *4 44 *# 3443 44 4*4"
'. ,v y! 3*51

PCH Paging Channel
01*443*4 3143 3*4 4*4* GSM,cdma2000 3
W-CDMA 3*314 *3 34. -r* 3*44331 44 43
* #331 4*44.

PCIA
Personal 

Communications 
Industry Association

7H3 #4 #3(PCS) "931#* 444* 4433 **H4. * 
*&* * 4 44 *31 3 4. *3 ^ 3# ae*

4* 344.

KM Pulse Code 
Modulation

331 4**4 434 4* *3* 4* 3434 -ft-3.PCM* 
3#3 34# *31 #3 434 43*:i-33434# *34 
#, 3### 4##44 84* 434 4**4 434 4* 
#*3** 3*44.

I*:N
Personal

Communications
Network

1800 MHz *4*°113 *34* 434 4*34 3**44 
a*(GSM 180043*# 44). *34 434 434 33313 
4*34.

- 207 -



444P.S. 1900 MHzSL ##4# #4# 434 34344%
#3 Aiu|/z ^3 3^## 334#c|) 4-§-4c 4?M #4.

PCS
Personal

Communications
Services

PCS 3MM #3 9? #3 #3 a#
#2, 3 3 4 #23# 47>4 5. *3 (walk-around)
#3 44^, 43# 4#iH %22 #3 A-juji, 71=9-8- 4#4 
#3 LAN 442, -stAVsi^olxj A^l A ## dim# 2# #4
Si ## AjHli ^-ol?#S|#. 7fl<y #4 -S-A] A} AEfl.fi. 5. A]

A142# #2^44 A =

PCS
Personal

Communications
System

7l)3 #3# 4)###4 4### 01=4.

PDA Personal Data 
Appliance/Assistant 7N% #4 3a %%4

PDC
Personal or Pacific 

Digital
Cellular

800 MHz4 1500 MHz 444 444 44% e>l-§-34 3
4 44 4a 4# -8-184 &4 o^y-g.2 0^44 (NTT 4-3
9? 4^4)4 TAGS 4-3) 444 *#3 4#44c #
4# 4%44 44 44% 4^44#PDC# 3-4 &##
4. PDC &e4 3# 67H 4% TDMA(4#% 4#%#)
7l#ol 44-44. 3.44 PDC# 7(17114 0.5. #W7l| 5.Li44 

%I# GSM a## 7^4-ik 444- &##4 ## 444 345.
7) 34444 %### &e44. 2%45l ##42 «1 a#
0)) 45- cl 44 3-44. 4-31 71-44- 014-44# 7>#S>711

4 4^42, 43 #44 e ?M# #7il #%4. °)44 %#& 
34 343 34 ol33#4 93% 434 43% 34°14.

PDF Probability Density 
Function X7l # gl xl# x2 4o]4 ##.

peak power Sic 4^M3 ^37M 44 34# 44 #4 44.
4:3717]- 43^ 4(keyed) 5c ##% 4 33433444.

phase jitter ## 34 4434 #433 %s. 34 &444 43%
##334 3&.

PHP Personal Flandy 
Phone 334 Personal Handy Phone a] a ea0)] 7-}-g-5l # “1#32-4.

PHS
Personal Handy 

Phone
System

.%7i o}#-5.n #25- 3# 7H3-S- #443£ oi-g-o] 7^5#4
4 3%# 44 7^4^ PHS# -8-34 DECT4CT24 33 
# 3333 ### 3# &## ###2 44. 4 3^3#
1.9 GHz 44-S-& 3334.

physical
channel

#3 4#%3 #3# ^ 34 #
3 7H%.

pico cell 3# 4413 #3# 34#% 4" 4s# #4 3# 4# #33 
4 #

pilot code

4 713^4 elan x|<k#_o& a.#### #% 33#
2^5.3 #3 3^# #3^.a 4# CDMA 3^%4#4 3 
%. 4 22# 4#cf^-7]7l- #33 4°13# &## #
4S# 42. #3:# 4# #3 7l#o.5.3443# 44. 4# 
437171- 2444 4^^. = a 4# 434(71-3 34) 444 
# 333 # 4s# 44.

pilot
pollution

344 #oiT# 7i4^2a.#44 #3% 227} 33 #3# 4 
-*% # 4# 3# #4# 33 4 334# CDMA3#%4 # 
3 43 344 #3.

PIN
Personal

Identification
Number

#3 4344 34# 3#4 44 43# 44 a# GSM44
4#714171 74-g-## 25-. PIN 22# 71-4# 3M)4)344.

PLL Phase Locked Loop
### 334 #5:4 #3^-^:. 4 34# 343 4#
3444 4# #4# 4444# 41344 33 47} 3 4 23 
43# ###% # 4# 4## 7)-4 # 4^# 44.

PLMN Public Land-Mobile 
Network GSM 3^3# 4 34#4 #%4 34

PMR Private Mobile Radio 343#& #3 444 41# #&4 #4 ## 43
3 4#4 44°!M

PN Pseudo-Noise
34# #43(Ministry of Post, Telecommunications and
Telegraph)# 4344-^4, 47||# 34# #0171# 33#7i
4R.3 4 444 #4 #44## 4 34#
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*4

PNCQPSK
Pseudo-Noise

Complex
Quadrature Phase 

Shift Keying

71*49 4* ^ I % Q4 RM PN
* 49 7]*. ^M* R!** 49*3
HPSK Spreading for 3G #3.

POCSAG
Post Office Code 

Special
Advisor- Group

449 94# 4* ae* 7;#. 494* *4 ;%#.

polarization
diversity

94444 d]^6}7l 4R| ^Sg 4 *94 ^-0]6f3f4sl
9414* 40]Bia]rq 7]03 *44* 4^95. 4 9
4 #9* #-§-#4 *9433 49949 93** *4*4.

power
control

7194 9- 4*9*714 4^ 44* 4*4 4*4 *4o)| 51
3# 43#33Ai 4447) 44 7]g. 4*9a 944 \4* 
44*4 4*43, 44a 447114* 4*4*7144-0-44. 
44 44* 444 444 4*4*44 44444 44* 4 
4* *41 4* 3* *4 47-^4 A}§-%lc}.

power
spectral
density

1 Hz4 44 4*44 44. 44 5459 *34 43^44 
#* ** 441 44* 414* * 94.

PQA Palm Query 
Applications

HTML ass /A** 4ei4 #44 4#44°14-S.s.a14
PDA *414 *94*. 4 4*4449* PDA34*#* ** 
4 *4 4* KB 94# 4 3* *3. **4
33* 4# *4 4** *4* * 93# 44 44 7H44%
4.

PRBS
Pseudo-Random 

Binary 
Sequence

55114* *&# 45* ?ii* sens! 4*■Hi4 44
lc.4 5(pseudo-noise)* a}-§--§}* c] x] 4 4%. 3*PCM A]
*4 9* Ell^eo)] Aj-9-slcf.

PRMA
Packet Reservation 

Multiple 
Access

4*4*4 4 4 #** *31 9*** *44 4* 7l*
TDMA 7H*. A]7:^ol -§-*0] x}9 9* A|-§-x].^I]]e||
4 4** *9 49*** 44* * *4.

processing
gain

CDMA 45<gM4 ** ayia. *4 94 4* dB *444* 
9=53.4. 3* ** *5 4 *3 4=34 4*44.

propagation *44-71- 94l4f&5Ei 4A1-44 #44 4** *44 444 
*4 4*711 4* 49. *4 4* *3.

propagation
channel

**7]4 4*7] 4 9-449- a(.o] 0] 97}4 *44 #44 44
34, * *4* 444 *44 9** 44* 3* 9* 3* 
*4.

PSD Power Spectral 
Density ** 3@}S_9 *3 *3.

PSK Phase Shift Keying *4414 * 93* **44 4*4 3*44* 994* *3 
7194 *# * 44.

PSTN
Public Switched 

Telephone 
Network

71*49 44 9* 9* 4*3. *z||* *99
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43# ## ^ 44

O 4 ga.7^44^ 44 #4 4lg#a 7l# 2_qe^, ^14 7l#4 4## # 4# #4 
#41 4#4 #4 44 # ^.#4## #4^g 44 444. 444 4444 4444 
4#4 #4#4 4^#a 4## 4#4#7l 441 4#4 #4# #4431 4# 4# 

## #4# ^#4# 4# #&& 4^4.

o 44# #4 #41 4m4a4 44 7l# #4# #4, #7l| ### 44 $%# #44# 
#4 44 4444 ^ 4 4#t# ### g#4#4. #^4 44-44 ^ 44# 4# 

#44 #g#4, 441: #44 CDMA 4#, ##4#4, 4444 44 &#

4 4##, 7MM #4444 4##4 "0FDM"4 44 44 #44 4# #4# 4-4 

4 #4-.

o 4# #4 ^4# 4#;gg 4 aHM #4 if4# #4 441 #44, 444 4##4 

4^# "IMT-2000" 4#, g#4 #4444 #41 #4# #41 4#, #4 44#(44 

tig.) 7l#, 344 802.11 a/b/g a# 7j#, Wi-Fi 4#, #7}4zi 4#, 444 #44 

#4 IEEE 802.11.n 4#, UWB #41 1394 4^=# 4#, j7^sj-#4# 4# 7]#, 

IPTV, 444 #41 4# #41# (WPAN) 4#4 44 #444 #4 44# 4444 

#44 4 #44# #444 4# 4# #4 #4# ##4-##.

o 4^ 4# #oi%g 4gg_j7 4^, ^Ai 4g^a ^-4# 7! 7}, 4444 #4 4

#4 44#44 4# 7}#44 71# 4444. 4 4# 4444 44 4# 4#

4 4# 4#44 # # 4# g4#4 #444 4& 44 4#, 444 4# #4 4 

g#a 4# 4#, 44 4#4 #_&# .Q.#/)-# # #4### #4 4#4.

o 900MHz, 2.4GHz 4^^ 4^43.4 44 #4 4^^1444 314### 44

4#g4, #4 4g#44^i 4444 4# #41 4##4 4141 LNA, 4^35.

4-414 4144, 44, Programmable Gain Amplifier #4] 4]4 4144 4 4# 44 -P-P 
# #4 #44.

o zfzM 7^^ -^AMgiqa 4^4 44471 44# 4314 %1# 445! 4## 44 

4144# #4 4 41g.4a =gg#4 %^i ^-_§_ #gfH4 444 4^#

44 4^ 4^4 444 #g7} 7}#444 ^@(| 474^4. ##44# 4Hz4 4#
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# *4*, 1000# 4*4 *444, #4# #* 444 #* 44# 4, # 24# 44
#^_ z-Ai 4044^0] o.4& 44^. #4444. *#, *5.414 4*4 *44 44 &

4 :T# *4^7} #a# 44-44 il4 *m#a_4 ##* 4# #*

4 44 444 44 444 4444 4#4 4## * 44# 44* #4*44.

o 4# ##4 4 **# 44444 4* 4# 4# 4#4 44 *4 *4 *m#a 7] 

#4 ### * 4*4* 4^444. *a 44* *#*^ 44 4444 4## 4* 
4* *#4* 4 4444* *4, 44 444.

o 4*4 #4* **#3. #4 #4 4*4 44 4#44 #44 4#* * 4*44 
44 44# 4**44 44 *4* #4*4:# 444# 44# #44 **# * 4 
* 4^4 *44 44 4:5.44 *4# 4^#a *444 4* #4 4#
## #4 4# 7}* 4#4 44 #4444.

¥-4 #* 42.4 4*4 #4-43. 4*4, 44# *#4#4 44 4 4 4
4 444* 44. #4 4*44 #444* 4^4 #4* *444 #4-* 4# ** 
4*# 4*4* 44 *#4 # 4** 4#4a. 4*4, 4* ### * 4* #4# 
J6#44 4#, #4 4# 7}*# #4# ## 4*#4 4# 4# ### ### #4, 
##44 41* *#**# *##* 4* *#** -T# 4*#** #4 4**4 4 
:%El]4* 4^# 4#* 4444 # 444.
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L#343. 9&4 4944 3 444 49994 42:3

9 4414 94 949 94 44 949, 344 49944^9 "IMT-2000" 49, 2-99 9 
3444 94 944 94 49, 4M 433(342.&) 49, 3414 802.11 a/b/g 49. 
Wi-Fi 49, 444:i 49, 4414 943 34 IEEE 802.11.n 49, UWB 94 1394 4^=9 
7]*, 3.94944 39 49, IPTV, 4414 94 ;H9 943 (WEAN) 494 441 9444 
9 4 4 49 44414 934 4934* 4944 44 49 94 94* 44 34#

7 $19,o 7]^ 94-2 a]^.

4434 49 71-6 4 4 99 7]
4 4 9 $14 ^439 9444 3& 44 ?]^_ 434 39 94 31m9a. 7]*. 4#

94 44 39x93 949 47}. 4434 43 494 9 
9444. 4 49 9444 34 49 494 43 494 

-T 7X-:- -1^-ro^ -r ati-I 44 ?19. 934 $19 99 4m3 
4 94 3-S-4 -5.9^19 ^ 9439* 3.4

4714 444 9449-33. 7)*o] 4497] 449 444 39 3144 499 93 4144 
9 34 4 319421 31# 9# #9 3^#4 #9# #44 #99 34 49#
4971 7]9344 31# 9934*

4 9 4
(3 57H 4#)
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