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Access-verkot

! !"#$%&'"
! (%%)*+,'*+*-,.,"
! /,0,'%%+,.*'1',+%%2%+,&2%'
! 3456
! /,0,'%%+,&*&1'*+*-,.,"
! 7#'**&-*'"
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Johdanto

! 8%%2%9%,.'%,.*'1-*:9"'1*,-;'1<+"'<19"'*,#,&
! (<,'<1"&1+,,%&19%++,.'%1-*';;12"9%1)%,99%%&
! =>9>,.*'1-*:9"'1"&1?<<'*''%-%1+%%2%9%,.'%,.,9.,

! 9%%)*+,@1A/68@1/,0,5B@1.;#9C-*:99"
! 8%&0%'"&1-*:99"1'%:-,'%%&1+,,99<-,++*19;>'';2,++*

! 3456
! 8,.;9.,19"',-*:9"'1"&1<<.,''%-%

! +%&0%''"?%'1)%,9%++,.-*:9"'@1D,:*E,:*
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Kaapelitelevisio

! 7#'*,.%&'*&&,2;:2*.'*+?;
! F"??<&,'>1A&'*&&%15*+*-,.,"&1GFA5BH
! 6<"?*..%1>+,1)<"+*'19"','%+"<9.,.'%1*+,1>+,1
?,+2""&%1'%+"<''%1"&19>'9*''>1
9%%)*+,'*+*-,.,"-*:99""&

! 3.*,'%1*:,1")*:%%''":*,'%1G*.,?I1
)<#*+,&>#',C'H
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Arkkitehtuuri

Headend

Trunk
cable

Trunk
amplifier

Line
Splitter

Distribution
cable

Drop
cable

Satellite
dish
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Kodin kaapelimodeemi-liityntä

Cable
splitter

Set-top-box

Cable
modem

Television

Computer
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Hybridiverkko

! A+<&)*:,&19"9"&%%&19"%9.,%%+,9%%)*+,%
! JKL+<-<&1+")<.'%19;>'*''>1?>C.1")',.'%19<,'<%
! M>N:,$1D,N*:1F"%O1GMDFH
! =56F1.,0&%%+,&1'%%2<<.%+<*1"&1&I1PIQ14MR
! 7+,9<<+<?,.*&1'%9,%1'%:-,'%%&1S14MR1)*:19%&%-%
! B*:9"&1+%%$<.'%1:,,))<*&1-",$%%&1'"'*<''%%1
*:,+%,.,%12;:2*.'*+?,;
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Eri järjestelmät

Koko Kaista Taajuudet Kanavia
Pieni 170 MHz 50 – 220 MHz 12 – 22

220 MHz 50 – 270 MHz 30
Keskisuuri 280 MHz 50 – 330 MHz 40

350 MHz 50 – 400 MHz 52 /104
Suuri 400 MHz 50 – 450 MHz 60 / 120

500 MHz 50 – 550 MHz 80
700 MHz 50 – 750 MHz 110
950 MHz 50 – 1000 MHz 150
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Datapalvelut

! (%%)*+,'*+*-,.,"1"&1%+<&)*:,&1>9.,.<<&'%,&*&
! /%'%)%+-*+<'1*$*++>'';-;'19%9.,.<<&'%,.<<''%
! B%#-,.',?,*&1),';;1"++%19%9.,.<<&'%,.,%
! T)',&*&19<,'<1'<+**1+;#*??;9.,19<+<''%2%%
! D,N*:1'"1'#*1M"?*1GD55MH
! D,N*:1'"1'#*1=*,0#N":#""$1GD55=H

! D,N*:1'"1'#*1F<:N1GD55FH

! D,N*:1'"1'#*1U%.*?*&'1GD55UH
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Uudet palvelut

! (%9.,.<<&'%,.'*&1$%'%)%+-*+<2*&19;>''C;1
-%:'*&1'%:-,'%%&19%%)*+,?"$**?,

! 4>C.19%%)*+,'*+*-,.,"-*:99"%1),';;1
);,-,'';;
! -%#-,.',?*'1),';;1?<<''%%19%9.,.<<&'%,.,9.,

! -*:99""&1),';;1%.*&'%%1?"$**?,)%&9,'

! 4%#$"++,.'%%1V&'*:&*',&19;>'C&@1',+%<.-,$*"'@1
2&*I
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Kaapelitelevisiomodeemit

! 6<<:,&1".%1?"$**?*,.'%1'<9**1
9%9.,.<<&'%,.'%1+,,9*&&*'';
! W:,1&")*<$*'1%+%.);,&12%1>+C.);,&

! T.%1?"$**?*,.'%1'<9**1?>C.1
)<#*+,&+,,9*&&*'';

! T.%1?"$**?*,.'%19;>'';;1)<#*+,&-*:99"%1
)%+<<9%&%-%&%
! (%%)*+,'*+*-,.,"-*:99"%1*,1'%:-,'.*1?<<''%%1
9%9.,.<<&'%,.*9.,
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Standardit

! W:,1-%+?,.'%2,*&1?"$**?,*&1
>#'**&."),-<<.1-",$%%&1-%:?,.'%%1
.'%&$%:$,*&1%-<++%

! (;>'C..;19%9.,1.'%&$%:$,%X
! /BU1GW<:""))%H

! /TF6V61G36AHY1?>C.1W<:"/TF6V6L-*:.,"

! 6<"?*..%19;>'C..;1+;#,&&;1W<:"/TF6V6
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HTV:n kaapelimodeemi

! E*+#"1Z4X1
! 8,,''>?,.?%9.<1[K1\

! (<<9%<.,?%9.<1Q]1\̂99

! (%%)*+,?"$**?,&1-<"9:%1S1\̂99

! 7#'**&.;1[Z1\̂99
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Digitaaliset tilaajalinjat

! /,0,'%%+,.,..%1',+%%2%+,&2",..%19;>'*';;&1
"+*?%..%1"+*-,%1)%:,9%%)*+*,'%

! 4"$**?*,..%1#>C$>&&*';;&1'*#"9%.'%1
.,0&%%+,&9;.,''*+>;

! /,0,'%%+,.*'1',+%%2%+,&2%'1'<"-%'1
+%%2%9%,.'%,.*'1>#'*>$*'19"'*,#,&

! 5*9&,,99%%1-",$%%&19;>'';;1?>C.1
),*&'",?,.'",..%
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Kodin ADSL-liittymä

POTS
splitter

ADSL
modem

Television

Computer

Telephone
POTS
splitter

ADSL
Mux

POTS

ATM

Internet
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Pientoimiston ADSL-liittymä

ADSL
modem

Television

Computer

Telephone

Fax

ADSL
modemCorporate

network

Internet
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Eri tekniikat

! V/681 _1V6/=
! A/681 _1A.>??*':,`1/68
! aLA/681_1a%'*1A$%)',-*1A/68
! M/681 _1M,0#1U,'La%'*1/68
! 6/681 _16>??*':,`1/68
! B/681 _1B*:>1M,0#1U,'La%'*1/68
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Etäisyys / nopeus
Etäisyys Nopeus
5 500 m 1.544 Mbps
4 900 m 2.048 Mbps
3 700 m 6.312 Mbps
2 700 m 8.448 Mbps
1 400 m 12.960 Mbps

900 m 25.820 Mbps
300 m 51.840 Mbps
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ADSL ja R-ADSL

! A/68X..;1"&1*);.>??*':,&*&1>#'*>.
! ZI]1L1J14N).1%+%.);,&
! ZS1L1SPK1(N).1>+C.);,&
! aLA/681.;;';;1%<'"?%%'',.*.',19;>'C..;1
"+*-,%1'%%2<<.%+<*,'%
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HDSL ja SDSL

! M/681"&12"1>+*,.*.',19;>'C..;
! 6>??*':,&*&1>#'*>.
! 5%:-,'.**19%9.,1GZI]PP14N).H1'%,19"+?*1
GQIKPJ14N).H1)%:,9%%)*+,%

! 6/68X..;19;>'*';;&1-%,&1>#';1)%:,9%%)*+,%1
G+>#>*?),1*';,.>>.H
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VDSL

! W);.>??*':,&*&1>#'*>.
! Z[1L1]Q14N).1%+%.);,&
! ZI]1L1QI[14N).1>+C.);,&
! 6,,:'"&")*<.1:,,))<<1*';,.>>$*.';
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xDSL modeemit

! (%9.,19,+)%,+*-%%1?"$<+%%',"'*9&,,99%%
! /,.`:*'*14<+','"&*1G/45H

! F%::,*:+*..1A?)+,'<$*1b#%.*1GFAbH14"$<+%',"&

! 4"+*?),*&1)*:<.'%&%1"&1c<%$:%'<:*1
A?)+,'<$*14"$<+%',"&1GcA4H

! /451"&1#<"?%''%-%.',1'*#"99%%?),@1?<''%1
-%,9*%?),1'"'*<''%%
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xDSL modeemit (jatk.)

! /45X..;1'%%2<<.%+<*12%*'%%&1Q]S1
%+,'%%2<<'**&1GPI[1(MRH

! !"9%,.*++%1"&1%+,'%%2<<$*++%1"&1"?%1
.,,:'"9%)%.,'**'',&.%

! 5%%2<<.%+<*1-",$%%&12%9%%1)<#*+,?*++*1
.*9;1%+%.L12%1>+C.);,&1?*&*-,++*1
$%'%9%&%-,++*
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Discrete multitone modulation
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Elisa Communications ADSL

! (>'9*&';?%9.<1dJ1\1G'%:2"<.1K1\1Q^J4H
! (<<9%<.,?%9.<

=")*<. 8,,''>?;

Q]S^Q]S9 QKIeK1\

]ZQ9^]ZQ9 QQIeK1\

Z4^]ZQ9 QPIeK1\

Q4^]ZQ9 [PIeK1\1

J4^Z4 PPIeK1\
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HomePNA

! M"?*b=AX&1%-<++%19,,&'*,.'C&1*:,1%.<&&"'1-",-%'1
2%9%%1.%?%&1+%%2%9%,.'%>#'*>$*&

! b*:<.'<<1W'#*:&*'L'*9&"+"0,%%&
! D>>.,.*&;1.,,:'"',*&;1)<#*+,&9%%)*+,1GPLZK14MRH
! M"?*b=A1ZIKX1Z14N).1GZ]K1?H
! M"?*b=A1QIKX1ZK14N).1G[]K1?H
! B%%',,1*:,++,.*&1."-,'',?*&1'%,1?<<&',?*&12"9%,.**&1
%.<&'""&
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UMTS

! 34561"&19"+?%&&*&1.<9<)"+-*&1
?%'9%)<#*+,&2;:2*.'*+?;

! 6,,:'"9%)%.,'**'',1"&1:,,'';-;1
?<+',?*$,%)%+-*+<2%1-%:'*&

! 6,,:'>?,&*&13456L2;:2*.'*+?,,&1&;#$;;&1
&>9>,.'*&12;:2*.'*+?,*&1*-"+<<',"&%
! f641Qg@1EAb@1M6F6/@1fba6@1W/fW@1
EF/4A@13456
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GSM vaihe 2+

! A6FVX1:>#?;12%1+;#*'>.)<#*+<'
! fba6X1)%9*'',:%$,"
! M6F6/X1<.*%?),1$%'%9%&%-%1G?%O1SP1
9N,'^.H

! FA4W8X19*.9<.)%+-*+<'
! WDaX1)%:*?),1)<#**&+%%'<
! ?"&,'%%2<<.)<#*+,?*'1Gf64^/F6ZJKKH
! ?"&,&":?,)<#*+,?*'1Gf64^/WF5H
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HSCSD

! M,0#16)**$1F,:`<,'16h,'`#*$1/%'%
! 4%#$"++,.'%%1<.*%??%&1f64L9%&%-%&1
9;>'C&1$%'%+,,9*&'**++*1>#';1%,9%%

! 6<"?*..%1)%+-*+<%1'%:2"%%1*.,?I16"&*:%
! B%%',,1'<9*%1?>C.19;&&>9;+';
! W.,?I1="9,%1F%:$1b#"&*1QIK

! &":?%%+,&")*<.1ZPIP19N).
! 9"+?,&9*:'%,.'*''<&%12")%1P[IQ19N).
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GPRS

! f*&*:%+1b%`9*'1a%$,"16>.'*?
! b*:<.'<<1)%9*''*,#,&1L1*,1),,:,9>'9*&'C,#,&
! W'<&%12%'9<-%1>#'*>.12%1&")*%??%'19>'9*&';%2%'
! fba619;>'';;1>#';1f641:%$,"9%&%-%%1GQKK19MRH

! a%$,"9%&%-%&19%)%.,'**'',1"&1QdZ19N).@12"9%12%*'%%&1
9%#$*9.%%&1[P19N).1$%'%-,:'%%&

! b:"'"9"++,*&12%1-,:#**&9":2%<9.*&12;+9**&1ZPIP19N).

! fba61-",19;>'';;19%,99,%1$%'%9%&%-,%1>#';1%,9%%@1
2"++",&19%)%.,'**'',1"&1>+,1ZKK19N).
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EDGE

! W&#%&`*$1/%'%1a%'*.1i":1f+"N%+1W-"+<',"&
! b%9*'',+,,9*&&*1?%O1Pd[19N).
! b,,:,9>'9*''>1+,,9*&&*1?%O1SP19N).
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Bluetooth

! 8;#,%+<**&1GZKLZKK?H1+%&0%'"&19"??<&,9",&',
! a%$,"%+<*1QIP1fMR12%1'%%2<<.#>))*+>
! (%9.,1$%'%9%&%-%%

! .>&9:"&,&*&1SP19N).1G?%OI1[19)+H

! %.>&9:"&,&*&1dQZ^]dIS19N).1G%.>??*':,&*&H1'%,1
P[QIS19N).1G.>??*':,&*&H

! W:,1+%,''*,$*&1-;+,++*1-",$%%&1?<"$".'%%1
),9"-*:99"2%

! 3.*%?),1),9"-*:99"1?<"$".'%%1.`%''*:&*',&
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Scatternet
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3G (tekniikka)

! [I1.<9<)"+-*&1)%+-*+<'12%12;:2*.'*+?;
! ")*:%%''":*,++*12%1-%+?,.'%2,++*1%-",&1
.'%&$%:$,

! 9*#,'>.)"+9<1&>9>,.,.';12;:2*.'*+?,.';1
Gf64@1/F6ZJKK12%1/WF5H

! &")*<.1%,&%1Q14N).1%.',
! :%2",'*''<19;>''C1QKKQLQKK[
! ';>$*++,.*'1)%+-*+<'1'%:2"++%1QKK]
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3G (palvelut)

! 9;&&>99;X1#>-;1)<#**&+%%'<12%1+%%2%1
'",?,&'%L%+<*

! b4aX1>9.,'>,.*'1:%$,")<#*+,&2;:2*.'*+?;'
! #%9<+%,'*X1),*&,1-%.'%%&"',&12%1+%%2%1
'",?,&'%L%+<*

! +%&0%'"&1)<#*+,&X1*:,&"?%,&*&19%)%.,'**'',1
:%2%'<++%1%+<**++%

! .%'*++,,'',X10+"N%%+,19;>''C19%,99,%++%
! +*&'"9"&*X1?%#$"++,.'%
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3G (solut)
! .%'*++,,'',X1?%%'
! ?%`:"X1j1[K19?
! ?,&,X1j1[19?
! ?,`:"X1?<<'%?%1
9%'<

! ),`"X1'",?,.'"L
#<"&*@12<&%@1
+*&'"9"&*12&*I
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3G (kehitys)

  

 



(c) Petri Vuorimaa24.4.2008 37

3G (evoluutio)
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WCDMA (tekniikka)

! '%%2<<.%+<*1Q1fMR12%1L9%,.'%1]14#R
! J1L1[JP19N).1<+9"&%12%1?%O1Q14N).1.,.;++;
! ]K1)%9*'',$%'%9;>'';2;;1'%,1ZKK1)<#*+<%
! .,,:'"',*1A541A$%)'%',"&18%>*:1Q1GAA8IQH
! .<<&&%''%-%'1%&'*&&,'1GA$%)',-*1A&'*&&%1
A::%>.H

! #,*:%:99,.*'1."+<'
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High-Speed Downlink Packet Access (HSDPA)

! =")*%?),1$%'%+,,9*&'**&1[fL-*:9",..%X
! ZIJ@1[IS@1dIQ12%1ZPIP14N,'^.1G$"h&+,&9H

! b*:<.'<<1.*<:%%-,++*1'*9&"+"0,",++*X
! A$%)',,-,&*&1?"$<+%%',"12%19""$%<.
! =")*%1)%9*'',*&1.9*$<+",&',1'<9,%.*?%..%
! B%#,&0",''<&*,$*&1)%9*'',*&1&")*%1
<<$*++**&+;#*'>.
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Digitaalinen televisio

Digitaaliset
lähetykset:
• enemmän kanavia
• parempi laatu

Set-Top Box Erillinen
vastaanotin:
• halpa tietokone
• multimedia

Paluukanava:
• Interaktiiviset palvelut
• Internet
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Tekniikka

Lähetysverkko:
• maanpäällinen
• kaapeli
• satelliitti

Set-Top Box

Paluukanava
• analoginen modeemi
• xDSL
• kaapelimodeemi

Siirtoverkko
• Internet
• ATM

Tietokannat:
• sisältö
• palvelut
• käyttäjät
• laskutus
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Lähetystekniikka

! /,0,'%%+,.*..%1'*+*-,.,"..%19;>'*';;&14bWfLQ1
9""$%''<%1-,$*".,0&%%+,%

! 8;#*'>9.*..;19;>'*';;&1<.*,'%1*:,1'*9&,,9",'%
! ?"$<+%%',"

! -,:#*,$*&1.<"2%<.'%."

! ?"&,9%&'"%%+'"

! >9.,L1'%,1?"&,'%%2<<.-*:99"
! B%+,&&",.'%1:,,))<*&19;>'*'';-,..;1"+*-%1
9%)%.,'**'',1"&1PIeJ1L1[ZISd14N).
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Modulaatio

! (;>'C..;19*#,''>&>'1?"$<+%%',"'*9&,,99%1
! cb6(

! ZSLcA4

! SPLcA4

! cA4L?"$<+%%',"..%1-",$%%&1+;#*'';;1
9*::%++%1ZS1'%,1SP1N,'',;1?<<''%?%++%1>#';1
%,9%%19%#$*&1eK1%.'**&1-%,#*L*:"..%1
"+*-%&1.,0&%%+,&1%?)+,'<$,%1
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Monikantoaalto

! 4"&,9%&'"%%+'"+;#*'>9.,..;19;>'*'';;&1
>#';1%,9%%1<.*,'%1-,*:*99;,.,;1'%%2<<9.,%
! Q9

! J9

! 8;#*'>.1?<"$".'<<1*:;;&+%,.,.'%1
)<:.9*,.'%1*+,1k.>?N"+*,.'%l12%1.<"2%-;+*,.';

! 5;?;&1%&.,".'%1#*,2%.'<9.,.'%1*,1"+*1
"&0*+?%%
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Lähetyskapasiteetti

! (;>';&&C..;1>#$*&1+;#*'',?*&1G4<OH19%)%.,'**'',1
"&1>+,1QK14N).

! 79.,1k'*+*-,.,"9%&%-%l1'%:-,'.**1PL]14N).12%1
k'*:;-;),,:'"'*+*-,.,"l1ZKLZ]14N).

! 6<"?**&1'<+"..%1%+<..%1[1+;#*',&-*:99"%1*+,1ZQ1
k$,0,'%%+,9%&%-%%l

! B",$%%&19;>'';;1.%?%%1'%%2<<.%+<*''%1
G6D=^4D=H

! 6%'*++,,'',L12%19%%)*+,+;#*'>9.,..;1<.*%?),%1
'%%2<<.%+<*,'%12%1*&*??;&19%)%.,'**'',%
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Vastaanottimet

! B%.'%%&"'',?*'1'<+*-%'1%,&%9,&1%+<9.,1
"+*?%%&1*:,++,.,;1);;'*+%,''*,'%1G&.I16*'L'")1
N"OH

! 8,.;9.,1"&1,&'*0:",'<2%1-%.'%%&"'',?,%
! b;;'*+%,'*1)<:9%%1$,0,'%%+,.*&1+;#*'>9.*&1
G-,$*"@1%<$,"12%1$%'%H

! 6%+%''<2*&1+;#*'>.'*&1)<:9%?,.'%1-%:'*&1"&1
"?%1'",?,9":'',&.%

! b%+<<9%&%-%%1-%:'*&1"&1?"$**?,
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Yhteenveto

Kaapeli ADSL UMTS DigiTV

Hinta ++ -- --- +++

Kapasiteetti + ++ + +++

Paluu-
kapasiteetti

+ + + --

Liikkuvuus --- --- +++ ---
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Tulevaisuus

ADSL/Cable
modem

Television

Computer

TelephoneADSL/Cable
modem

Internet

WLAN
UMTS

Digital television

  

 


