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ABSTRACT

WPANs (Wireless personal area networks) have developed as various forms according to requirements such as
data rate, coverage, subscriber volume, and supported mobile velocity. And mobile device with multiple network
interfaces is very common. To make these multi-mode devices communicate with any WPAN device at anytime,
anywhere, the framework for heterogeneous wireless networks is essential. Therefore, we propose the integration
framework to converge heterogeneous WPANSs. In this paper, we explain the requirements and detailed design of

our framework, and then present the emulation test results.
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2291 CWPAN_SAP_APIs S0 wih=24] 2
2 49} o] 14719] API WlA=F Aol

I3 4oll4 B vle} o] 7|E primitives
At e prototypes 7HAIch WA o= WS
£ NET_TYPES.24], Network Adaptor ZEof <]
3] A74% WPAN 541 W& A|Ashks Zolch

WPANS| F59} 733l Akl Azl 5
gk WAl o2 AHITE 5 9lA 3] SlElA B =&
M= v e WAoo R ware] A A
sholct. vlase] 354 AMSEE AR} Ae A
2 e e JEE g glerg &
2 Aolebx] ofa, 7hes] AR Aelslsich

=
<

enum NET_TYPE {BLUETOOTH, WIMEDIA, ZIGBEE};
class CWPAN_SAP_APIs

{

}

uint_2octets WP_ConnectionReq (NET_TYPE net_type, CONNECTION_PARAM_PTR param);

uint_2octets WP_StreamReq (NET_TYPE net_type, STREAM_PARAM_PTR param);

uint_2octets WP_DisconnectionReq (NET_TYPE net_type, DISCONNECTION_PARAM_PTR param);
uint_2octets WP_ConfigueReq(NET_TYPE net_type, CONFIG_PARAM_PTR param);

uint_2octets WP_DataTransferReq (NET_TYPE net_type, DATA_TRANSFER_PARAM_PTR param);
uint_2octets WP_ScanReq (NET_TYPE net_type, SCAN_PARAM_PTR param);

uint_2octets WP_InformationReq (NET_TYPE net_type, INFORMATION_PARAM_PTR param);

uint_2octets WP_SynchronizationReq (NET_TYPE net_type, SYNCHRONIZATION_PARAM_PTR param);
uint_2octets WP_PowerManagementReq (NET_TYPE net_type, POWER_MANAGEMENT_PARAM_PTR param);
uint_2octets WP_SecurityReq (NET_TYPE net_type, SECURITY_PARAM_PTR param);

uint_2octets WP_EventHandlerReq (NET_TYPE net_type, EVENT_HANDLER_PARAM_PTR param);
uint_2octets WP_PiconetReq (NET_TYPE net_type, PICONET_PARAM_PTR param);

uint_2octets WP_AssociationReq (NET_TYPE net_type, ASSOCIATION_PARAM_PTR param);

uint_2octets WP_ChannelManagementReq (NET_TYPE net_type, CHANNEL_MANAGEMENT_PARAM_PTR param);

2| 4. WPAN_SAP_APIs 22| API Prototype A<
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#define uint_loctet
#define uint_2octets
typedef struct

{

unsigned char
unsigned int

uint_2octets PSM;
uint_6octets BD_ADDR;
uint_loctet Identifier;
uint_2octets LCID;
uint_2octets Result;
uint_2octets Status;

uint_2octets
uint_loctet
uint_loctet
uint_2octets

Packet_Type;
Page_Scan_Repetition_Mode;
Page_Scan_Mode;

Clock_Offset;

uint_loctet Allow_Role_Switch;
uint_2octets Connection_Handle;
uint_loctet Role;
uint_2octets Conn_Accepted_Timeout;

} CONNECTION_PARAM, *CONNECTION_PARAM_PTR;

72| 5. Connection API®] &8-S 93+ 724 A9

o
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sy

S

L

H
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< E¥ ILME e 74 A3 4 P
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TREFS 53l TREH, A8AF o]F oWlESst
A 2E FA5 WPIFS] defech 388 F4 37t
7 FAAdE g, IPve ZREFTS AES

% slek

V. Gi=|0lM EHIAE

AEee|del glolre rrdes FHw =y
ol9lmE HAESE 4 9JEE F23F APIS it
O e e 7] AlveeE HlEssich
a7 6 7 Avle|eet Ad 25 3AIG otk
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A ExE el oy ok oM BRERA A
2|9} FAlsltir} o) ¥ 5 715 AlFshe
WiMedia A=|¢} FA18k= A9-5 o2 E34} g
t} oot WPAN 53§ whde] B35~ or|e A
2)¢} 9748 AdAsH=d], ©] ] Connection APIZ
S&38)a, oo WHAoR BREE o Yl

:

e
X,

P

p

s (5) )

@ { 3

P : E‘ ;

C1-3-PY ; (1) WiMedi
A0 NEs
e Nevvpcaes™’
v oaeenese™”
777777777777777 AP ] & (1) --ememeemeeeee

M) $172433] 2 A (Bluetooth)
(B) PSM %k: 0003
(B) 54 000096d20000

——————— Data Transfer API ---------

M) dlo]e] $41 (Bluetooth)
(B) %413k Hlo]E): SEND: “TEST DATA”
(B) S48 wlolE](Ze)): 9

7777777 Data Transfer API ---------
M) Hle]e] 541 (Bluetooth)
(B) 5418} H|o|E]: SEND: “TEST DATA”
(B) 4413k Hloelel): 9
(M) Isochronous H|°o|€] $=41(WiMedia)
(W) Stream Index: 1234
(W) Immediate ACK Policy
(W) A% eFslol2- 65535
(W) %4138} g]o]E]: “Isochronous Data Test”
(W) 5218k dlo[e](Ae]): 21
(W) $Alell ?Hgh ACK 413
(M) Isochronous H|°|E] 5=41(WiMedia)
(W) 54131 d]o]E]: “Isochronous Data Test”
(W) 218t dloJe](Ao]): 21

T3 6. olEeld Avele 2 Ad) 23 (1)
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W o] EE S>Jr HBVE == %}1, 2re Tles ARslE
PSM 2 17 oiAtell digh Protocol Service WiMedia A== HELZ_?:S}T;]-(4) 23 WiMedia 2|
Multiplexer = yro] oA AR glo A8
k= HEZ dle]e &
BD_ADDR 6 |44 el A Fx <l I A= ElelE 3 =
Identifier 1 |85 S5Hs AN 7= AHat =3J%lt}. o]i= DataTransfer API®] ISOCH_DATA_
] A A PR =
LCID 2 |l Apdel =4 A Adx) WRITE®} ISOCH_DATA_READ PrimitiveS E3])
0x0000-34434 4% RE=pe
0x0001-%37°] Pending AFe] FoIZITKS).
0x0002-17244 A<=
R 5 (PSM 7| <1Hg)
esponse 0x0003-324% 74
ERRE R S,
OXEEEE-17247 elslo}s- "
) x)7|ep 4% gt I M
0x0000- 4414 1 312 | cmma
=z . 1 BETT=— ¢ . ‘
Status , |0x0001- 7-]740171——‘2100] Pending EEL I -.;
atus 0x0002-7]80]G-H et F-A)| ».\" '(» s (1
Y =]-71e} o} Al 7= R \. n;ieula 40|12 [macAckWanDuraton
A2 A S B o q i p—
0x0008-F7H45 %, El]&E 174
szt W
0x0010-35-245, Elgles 1) ®)
sasm @A
0x0400- 27145, EJ2I5F 371 . E
(ZP) ZigBee MAC FIB
Packet_Type 2 0x0800- 22855, EJQI&E 37 AMD:QEQQ —
0x4000- 37145, BRI 570 ! : y
I'HSCSSDC\S mn ermif
OXSOOO—"_TJE‘?:’}%\‘Q E]‘%]x%”% 57H macgu:tnﬁecéu%sl ;rule %}%I/%%}
VA7 ook Q:Eg:ndé%:ﬂj‘erigds e Z}jﬁ 2ls. i gglf%%}
Page Scan HHE 2= ﬂiﬁgiiﬁﬁ?giﬂi\ﬂidmngw ESZEE? )P“:ilgu;%_l: oo gglf%
Page_Scan_ 0x00-#] 42 Q:EE%;\IESETLFI:HE gfﬁﬁggaccﬂtf&,, oo gglf%%}
Repetition_ 1 |0x01-2270 7FAe] 1.28% |3} macCoordEstendadaddrass B e 25 E
Mode OXOZ—QZH 7‘1_2:]'0] 256_% 0]3]— Tznﬂnnrd?{hnﬂAddrnﬂs Conrdinatnr2l Shn B—UI/“J\)
VA7 oflekg
Page Scan 2= | e FOL= = ()
0x00-8<> Page Scan EE
)
Page_Scan_Mode 1 0x00- AJE; Page Scan I 2= | | Configuration API ---—-——-
0x00-41%] Page Scan II ®= M) Flow 522 2.5 ]eh (Bluetooth
0x00-%1¥] Page Scan III EZ (M) Flow 745 2% (Blue Oi )
U R|ZRe ook (B) 2438} Flow Spec< th2-31} 24U},
Clock_Offset 2 [RzElst Zelleln zre] 29 Aol (B) Flow 437 03
] 0x00-33F W7gkg]. (B) Flow 48] 3 ¥: FLOW_GUARANTEED
Allow_Role_Switch 1 . -
0x01-P~E]->&o| B W 715 (B) Flow TokenRate: ffffffff
Connection_Handle | 2 |7l o3t @53k (B) Flow TokenBucketSize: ffffffff
Role 1 |"k=El(0x00_, £dl°]E(0x01) (B) Flow PeakBandwidth: 00000000
Conn_Accept_Timeo | o151 2oy gralofe 1 (B) Flow Latency: ffffffff
ut (B) Flow DelayVariation: ffffffff

L2CA_ConnectReq Primitive”} ZZ%ch1). 18]
L2xje dHeolHE F5A1E] %—EH/H DataTransfer
APIE 3E3h=d, olol] WA oR EFFe s
3= L2CA_DataWrite®} L2CA_DataRead Primitive
7} EZHTH2). oA BAE s Foll AREAE
WPAN 5% o2& 53 v& A4z o533k H
=, ol24 o ol EFF~ AAe} AT &+
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s

(B) 3145 Flow Spec< tha-3} 2471t

(B) Flow A1} 03

(B) Flow 4]~ 3] €ll: FLOW_GUARANTEED
(B) Flow TokenRate: 22222222

(B) Flow TokenBucketSize: 22222222

(B) Flow PeakBandwidth: 00000000

(B) Flow Latency: 22222222

(B) Flow DelayVariation: 22222222

WiMedia/ZigBee MAC PIB 4442 ¢loi-¢1ch

——————— Configuration API ---------
(M) MAC PIB 2% W17 (ZigBee)
(Z-ZP) MAC PIB Ao W7 A5 (ZigBee)

03 7. dEdeld Adele 2 AY 21 ()
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L2CA_ConnectReq
L2CA_ConnectCfm
L2CA_ConnectCfmNeg
A74A L2CA_ConnectRsp
L2CA_ConnectRspNeg
L2CA_ConnectPnd
L2CA_ConnectInd
MLME-CREATE-STREAM
MLME-MODIFY-STREAM
€ 2]y —
] MLME-MULTICAST-RX-SETUP MLME-GTS
MLME-TERMINATE-STREAM
L2CA_ConfigReq
L2CA ConfisChmNee MLME-SET
2l g A4 - MLME-RESET MLME-RESET

MLME-RX-ENABLE

L2CA_DisconnectReq
L2CA _DisconnectCfm

MLME-SECURITY-ERROR
MLME-SECURITY-MESSAGE
MLME-SECURITY-INFO

LR :
L2CA_DisconnectRsp
L2CA_DisconnectInd
Ho]e] 7] L2CA_DataWrite MAC-ASYNC-DATA MCPS-DATA
L2CA_DataWriteRsp MAC-ISOCH-DATA MCPS-PURGE
L2CA_DataRead
o] -
Rt L2CA_DataReadRsp
MLME-SCAN MLME-SCAN
2~ * =
27 HCI SAPell 241 MLME-REMOTE-SCAN
MLME-PNC-INFO
MLME-PROBE
MLME-GET
N L2CA_InfoRe: MLME-PICONET-SERVICES
J W 73] W 2] Wol] — q -
Auzs] = Audy L2CA_InfoRsp MLME-ANNOUNCE MLME-POLL
MLME-CREATE-ASIE
MLME-RECEIVE-ASIE
_ MLME-SYNC
I -
5715} HCI_Read_Clock_Offset MLME-SYNC MLME-LOSS
MLME-TX-POWER-CHANGE
MLME-PS-SET-INFORMATION
= * Z
jd};] HCI SAPll 241 MLME-SPS-CONFIGURE
= MLME-PM-MODE-CHANGE
MLME-PM-MODE-ACTIVE
MLME-REQUEST-KEY
MLME-DISTRIBUTE-KEY
el * HCI SAPY] 27 MLME-MEMBERSHIP-UPDATE

594

www.dbpia.co.kr




	WPIF: 이종 WPAN 연동을 위한 통합 프레임워크
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 이종 네트워크간의 연동
	Ⅲ. WPAN 통합 네트워크 및 기술 요구사항
	Ⅳ. WPAN 통합 프레임워크
	Ⅴ. 에뮬레이션 테스트
	Ⅵ. 결론
	참고문헌
	저자소개
	부록


