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:LUHOHVV�6HUYLFHV

� )L[HG VHUYLFHV

/RFDWLRQ RI WKH VHUYLFH GRHV QRW FKDQJH

([DPSOH� ,QWHU�/$1 ZLUHOHVV EULGJHV� ZLUHOHVV ORFDO ORRS

� 6WDWLRQDU\ VHUYLFHV

/RFDWLRQ FDQ EH FKDQJHG EXW WKH VHUYLFH LV QRW SURYLGHG GXULQJ WKH PRWLRQ

([DPSOH� 6RPH ZLUHOHVV /$1V

� 3RUWDEOH VHUYLFHV

7KH VHUYLFH LV SURYLGHG DOO WKH WLPH DQG WKH XVHU LV D SHGHVWULDQ

([DPSOH� 3&6 VHUYLFHV� FRUGOHVV WHOHSKRQH

� Ã 0RELOH VHUYLFHV

6HUYLFH LV SURYLGH DOO WKH WLPH EXW WKH GHYLFH LV LQVWDOOHG LQ D PRELOH YHKLFOH

([DPSOH� FHOOXODU WHOHSKRQH� ODQG PRELOH UDGLR



&ODVVLILFDWLRQ�RI�([LVWLQJ�:LUHOHVV
1HWZRUNV

9RLFH 'ULYHQ 1HWZRUNV

� /RZ SRZHU� KLJK TXDOLW\� ORFDO VHUYLFHV �3&6� ZLUHOHVV 3%;� WHOHSRLQW��
5HVXOW RI VXFFHVV LQ FRUGOHVV WHOHSKRQH LQGXVWU\

� +LJK SRZHU� ORZ TXDOLW\� ZLGH DUHD �'LJLWDO &HOOXODU� �5HVXOW RI
GHPDQG IRU KLJKHU FDSDFLW\ IRU PRELOH UDGLR

'DWD 'ULYHQ 1HWZRUNV

� +LJK VSHHG ORFDO �:LUHOHVV /$1� � $ QHZ DSSURDFK IRU ORFDO DUHD
QHWZRUNLQJ

� /RZ VSHHG ZLGH DUHD �PRELOH GDWD� � 5HVXOW RI VXFFHVV LQ SDJLQJ
LQGXVWU\



&XUUHQW�:LUHOHVV�1HWZRUN�,QGXVWU\
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:LUHOHVV�/$1V

� 0LQLPXP�GDWD�UDWH���0ESV��,(((�����

� 'HVLJQHG�IRU�ORFDO�LQGRRU���OHVV�WKDQ����P

� 6KRXOG�LQWHURSHUDWH�ZLWK�ZLUHG�/$1V

� 'RHV�QRW�QHHG�ODUJH�LQYHVWPHQW�RQ�LQIUDVWUXFWXUH�DQG
GRHV�QRW�FROOHFW�VHUYLFH�FKDUJHV�

� 7UDQVPLVVLRQ�WHFKQRORJ\���VSUHDG�VSHFWUXP��VWDQGDUG
UDGLR��,5

� ([DPSOHV��5RDPDERXW��:$9(/DQ��3KRWROLQN�
)UHH3RUW

� 6WDQGDUGV��,(((���������+,3(5/$1



:LUHOHVV�/$1�$SSOLFDWLRQV

� /$1 H[WHQVLRQ� KRVSLWDOV� IDFWRU\ IORRUV� EUDQFK RIILFHV� RIILFHV
ZLWK ZLULQJ GLIILFXOWLHV

� ,QWHU�/$1 EULGJHV� &URVV�EXLOGLQJ SRLQW�WR�SRLQW FRQQHFWLRQ�
KLJK VSHHG GLVWDQFH DFFHVV�

� $GKRF QHWZRUNLQJ� FRQIHUHQFH UHJLVWUDWLRQV� FDPSDLJQ
KHDGTXDUWHUV� PLOLWDU\ FDPSV

� 1RPDGLF DFFHVV� ODS�WRS WR SULQWHU DFFHVV

� ,QIRSDG� IXVLRQ RI FRPSXWHU DQG FRPPXQLFDWLRQ LQ VKLS ERDUGV�
UHVHDUFK ODEV

� &DPSXV DUHD QHWZRUNV �&$1�� ZLUHOHVV FODVV URRPV� ZLUHOHVV
,QWHUQHW DFFHVV

� %RG\ /$1� IRU VROGLHUV LQ WKH EDWWOHILHOG



&RYHUDJH�DQG�GDWD�UDWHV�IRU�WKUHH�FODVVHV
RI�ZLUHOHVV�/$1�DSSOLFDWLRQV
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:LUHOHVV�/$1�0DUNHW
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:LUHOHVV�/$1�7HFKQRORJLHV

Technique DF/IR DB/IR RF DS/SS FH/SS

Data Rate 1 - 4 Mbps 10 - 155 Mbps 5 - 10 Mbps 2 - 20 Mbps 1 - 3 Mbps

Mobility Stationary/Mobile Stationary w/LOS Stationary/Mobile Stationary/Mobile Mobile

Range 50 - 200 ft 100 ft 40 - 130 ft 100 - 800 ft 100 - 300 ft

Freq./wavelength 800 - 900 nm 800 - 900 nm 18 GHz, ISM ISM bands ISM bands

Modulation OOK OOK FSK/QPSK QPSK GFSK

Access Method CSMA CSMA Res. ALOHA, CSMA CSMA CSMA

Manufacturer Spectrix InfraLAN (token ring) Motorola - Altair DEC Proxim
JOLT (pt-to-pt) AiroNet RDC

WaveLAN (mesh) Xircom
Persoft
Solectek
Proxim
Windata
WiLAN



,(((��������DQG�,60�EDQGV

� 0HGLD $FFHVV 3URWRFRO �0$&� IRU ERWK SHHU�WR�SHHU DQG
FHQWUDOL]HG WRSRORJLHV

� 8VHV ��� 0+] ,60 EDQGV

� 6XSSRUWV '666 �%36. DQG 436.�� )+66 �*)6.�� DQG '),5 �22.�

� 'DWD UDWHV DUH � DQG � 0ESV IRU '666 DQG )+66� �0ESVIRU '),5

� )RU '666 WKH EDQG LV GLYLGHG LQ WZR JURXSV�

*URXS , FHQWUDOL]HG DW� ����� ����� DQG ���� 0+]

*URXS ,, FHQWUDOL]HG DW� ����� DQG ���� 0+]

� )RU )+66 WKUHH SDWWHUQV RI �� KRSV RXW RI �� DYDLODEOH , 0+]
EDQGV ZLWK *)6.� 0LQLPXP KRS UDWH LV ��� KRSV�VHFRQG

� 3URYLGH LQWHURSHUDWDELOLW\ DPRQJ DOO VWDWLRQV



(76,�5HV�����+,3(5/$1

� 0$&�IRU�ERWK�SHHU�WR�SHHU�DQG�FHQWUDOL]HG
QHWZRUNV

� 8VHV����������*+]�DQG�����������*+]

� 8VHV�*06.�PRGXODWLRQ�ZLWK�')(

� 'DWD�UDWHV�DUH�������0ESV

� 7KH�PD[LPXP�UDQJH�LV���P

� 6XSSRUWV�DV\QFKURQRXV�GDWD�DV�ZHOO�DV
LVRFKURQRXV�YRLFH



+LVWRU\�RI�:LUHOHVV�/$1V

� 'LIIXVHG ,QIUDUHG � ���� �,%0 5XHVFKOLNRQ /DEV � 6ZLW]HUODQG�

� 6SUHDG 6SHFWUXP XVLQJ 6$: 'HYLFHV � ���� �+3 /DEV �
&DOLIRUQLD�

� :LUHOHVV PRGHPV � HDUO\ ����
V �'DWD 5DGLR�

� ,60 EDQGV IRU FRPPHUFLDO VSUHDG VSHFWUXP DSSOLFDWLRQV � ����

� ,((( ������ IRU :LUHOHVV /$1 VWDQGDUGV � ����

� $QQRXQFHPHQW RI ZLUHOHVV /$1 SURGXFWV � ����

� )RUPDWLRQ RI :,1)RUXP � ����

� (76, DQG +,3(5/$1 LQ (XURSH � ����

� 5HOHDVH RI ���� ��� DQG ���������*+] EDQGV LQ (& � ����

� 3&6 OLFHQVHG DQG XQOLFHQVHG EDQGV IRU 3&6 � ����

� ����� ���������



)UHTXHQF\�%DQGV

� :DONLH WDONLH SOXV YRLFH EDQG PRGHPV� DURXQG ���0+]

� ,60 EDQGV IRU WKH VSUHDG VSHFWUXP WHFKQRORJ\� ��� ��� DQG ���
*+]

� 2SWLFDO ZLUHOHVV� DERYH ��� *+] �QRW FRQFHUQHG E\ )&&�

� /LFHQVHG DQG XQOLFHQVHG 3&6 EDQGV� ������� *+]�

� (PHUJLQJ EDQGV IRU PRELOH EURDGEDQG� �� ��� ��� ��� �� *+]

1RWH� 7KH KLJKHU WKH IUHTXHQF\� WKH ZLGHU WKH EDQG� $OVR WKH
KLJKHU WKH IUHTXHQF\ WKH PRUH FRPSOH[ WKH HOHFWURQLF DQG WKH
VPDOOHU WKH FRYHUDJH�



2UJDQL]DWLRQ�LQYROYHG�LQ�:/$1

� ,((( ������ � ,60 EDQGV XVLQJ '666�)+66�'),5

� (76, 5HV��� � +,3(5/$1 LQ � DQG ��*+]

� :,1)RUXP � XQOLFHQVHG EDQGV IRU 3&6

� :/, � ,QWHURSHUDELOLW\

� :LUHOHVV $70 )RUXP � ZLUHOHVV DFFHVV VWDQGDUG

� :$1' � ZLUHOHVV $70 QHWZURN GHPRVWUUDWRU

� $:$&6 � $70:LUHOHVV $FFHVV &RPPXQLFDWLRQ 6\VWHP

� 8076 � �0ESV SDFNHW VZLWFK VHUYLFH

� 0%6 � ����� 0ESV

� :/1$ � PDUNHWLQJ DOOLDQFH

� :/5/ � UHVHDUFK DOOLDQFH



&KDUDFWHULVWLFV�RI�WKH�,QIRUPDWLRQ�3DFNHWV

5HDO WLPH YRLFH SDFNHWV �,VRFKURQRXV
7UDQVPLVVLRQ�

� &DQ QRW WROHUDWH GHOD\V LQ WKH RUGHU
RI ��� PVHF

� &DQ WROHUDWH SDFNHW ORVV LQ WKH RUGHU
RI ��

� +DYH UHODWLYHO\ XQLIRUP FRQQHFWLRQ
WLPHV ����� 0LQ�

� +DYH ODUJH LQIRUPDWLRQ VL]H IRU HDFK
DFFHVV

� $UULYH SHULRGLFDOO\ ZLWK DQ DYHUDJH
UDWH RI ���

%XUVW\ GDWD SDFNHWV �$V\QFKURQRXV 7UDQVPLVVLRQ�

� &DQ WROHUDWH GHOD\V

� &DQ QRW WROHUDWH SDFNHW ORVV DQG KLJK HUURU UDWHV

� +DYH UHODWLYHO\ ZLGH FRQQHFWLRQ WLPHV

� +DYH VPDOO DYHUDJH LQIRUPDWLRQ VL]H IRU HDFK
DFFHVV

� $UULYH LQ EXUVWV

5HDO 7LPH 9LGHR 3DFNHWV �,VRFKURQRXV
7UDQVPLVVLRQ�

� &DQ QRW WROHUDWH GHOD\V LQ WKH RUGHU RI ��� PVHF

� &DQ QRW WROHUDWH SDFNHW ORVV

� +DYH YDULHW\ RI FRQQHFWLRQ WLPHV

� +DYH LQIRUPDWLRQ VL]H IRU HDFK DFFHVV

� $UULYHV FRQWLQXRXVO\ ZLWK YDULDEOH UDWH�



7ZR�&ODVVHV�RI�1HWZRUNV

� &RQQHFWLRQ�EDVH���HYROYHG�IURP
DSSOLFDWLRQV�ZLWK�LVRFKURQRXV
WUDQVPLVVLRQ

� &RQQHFWLRQ�OHVV���HYROYHG�IURP
DSSOLFDWLRQV�ZLWK�DV\QFKURQRXV
WUDQVPLVVLRQ



&RQQHFWLRQ�/HVV
1HWZRUNV

� ([DPSOH���(WKHUQHW��7RNHQ�5LQJ������%DVH�7��)'',

� /RZ�426���QR�FRQWURO�RYHU�ODWHQF\�DQG�LQVWDQWDQHRXV
WKURXJK�SXW��5693�E\�&LVFR���)7���E\�%%1�SURYLGH
DFFHSWDEOH�426�

� /RZ�FRVW�FDUGV�DOUHDG\�DYDLODEOH�LQ�PRVW
ZRUNVWDWLRQV

� 0RUH�H[SHQVLYH�VZLWFKHV

� 6XSSRUWHG�GDWD�UDWH��IURP�������0ESV

� 6XLWDEOH�IRU�9%5�RSHUDWLRQ�LQ�ZLUHOHVV�HQYLURQPHQW



&RQQHFWLRQ�2ULHQWHG
1HWZRUNV

� ([DPSOH���$70

� +LJK�426���FRQWURO�RYHU�ODWHQF\�DQG�LQVWDQWDQHRXV
WKURXJKSXW

� ([SHQVLYH�FDUGV�QRW�ZLGHO\�DYDLODEOH

� /HVV�H[SHQVLYH�VZLWFKHV�EHFDXVH�WKH\�DUH�XVHG�IRU
RWKHU�SXUSRVHV�DV�ZHOO

� 6XSSRUWV�GDWD�UDWHV�XS�WR����0ESV

� 'LIILFXOW�WR�LPSOHPHQW�D�EDQGZLGWK�HIILFLHQW�9%5
RSHUDWLRQ�LQ�ZLUHOHVV�HQYLURQPHQW



,PSOLFDWLRQ�RQ�:LUHOLQH�:LUHOHVV
1HWZRUNV

� ,Q�ZLUHOLQH�QHWZRUNV�ZH�SUHIHU
LQWHJUDWLRQ�WR�DYRLG�WZR�VHWV�RI�ZLULQJ
DQG�WZR�VHWV�RI�VZLWFKHV�

� ,Q�WKH�ZLUHOHVV�ZH�PD\�DVVLJQ�WZR
VHSDUDWH�EDQGV�IRU�LVRFKURQRXV�DQG
DV\QFKURQRXV�WUDQVPLVVLRQV���7KLV
LPSOLHV�VHSDUDWLRQ�LQ�WKH�DLU�DQG
LQWHJUDWLRQ�LQ�WKH�ZLUHV�



'LUHFWLRQ�RI�WKH�)XWXUH��,QWHJUDWLRQ

� 6SHFLILFDWLRQ� PXOWL�UDWH� PXOWL�SRZHU� DQG PXOWL�PHGLD

� 8VHUV� SRUWDEOH SKRQHV� SHQ�SDGV� QRWH�ERRNV� DQG ZRUNVWDWLRQV�

� $GGHG IHDWXUHV� XQLYHUVDO RSHUDWLRQ� ZLGHEDQG FDSDELOLWLHV

7ZR $SSURDFKHV

� (YROXWLRQDU\ $SSURDFK� 6RIWZDUH 5DGLR

� 5HYROXWLRQDU\ $SSURDFK� $ 1HZ 6\VWHP



'HVLUDEOH�0XOWL�0HGLD
$SSOLFDWLRQV

�,PDJH�DQG�GDWD�ILOH�VKDULQJ

�9LGHR�FRQIHUHQFLQJ

�2Q�GHPDQG�YLGHR

�'LVWDQFH�FRQWURO



5HTXLUHPHQW�IRU�0XOWL�0HGLD
1HWZRUNLQJ

� 'LYHUVLW\�LQ�GDWD�UDWH��$QLPDWLRQ����0ESV��)XOO�
YLGHR�����0ESV�

� 6\QFKURQL]DWLRQ�EHWZHHQ�WKH�LPDJH�DQG�WKH�YRLFH

� 3RWHQWLDO�IRU�EURDGFDVW

� /DUJH�VWRUDJH�FDSDELOLW\��6LQJOH�FRORU�LPDJH��0E\WHV�
���PLQ�$QLPDWLRQ�9LGHR��������0E\WHV�

� 8VHU�LQWHUIDFH�GHVLJQ��KRZ�WR�FRPELQH�DSSOLFDWLRQV
LQ�RQH�VFUHHQ�



:LUHOHVV�6SHFLILF�5HTXLUHPHQWV

� $YDLODELOLW\�RI�ZLGHEDQGV�LQ�UHDVRQDEOH
IUHTXHQFLHV

� (QIRUFLQJ�V\QFKURQL]DWLRQ�LQ�PRELOLW\
PDQDJHPHQW

� 7HUPLQDO�VL]H�DQG�SRZHU�FRQVXPSWLRQ

� '\QDPLF�EDQGZLGWK�DOORFDWLRQ�IRU�9%5
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