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The Development of Dual Mode Convergence Home Gateway System based
upon Broadcast & Telecommunication Convergence Networks
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Abstract

In this study, we realized the broadband home gateway system of dual mode based upon EDR 2~3Mbps transmission speed
and 300Mbps of 802.11n, In broadcasting and telecommunication convergence networks to deliver multimedia services, high-quality
home. The bluetooth module is designed to use general low rate data speed service and the 802.11n module also is designed
to use high rate speed service at various home network situation. The dual mode home gateway system, bluetooth and 802.11n
module, is well realized for many specification such as emission power, spurious power, impedance matching, frequency channel

test.
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1. Bluetooth PSTN 718} Alo|Efjo] AlAHSe M
A 7Hg Spec.
Table 1. Bluetooth PSTN-based design and development
of a gateway system Spec.

2.4 7 24835 GHz 1SM Band

Frequency Hopping and Adaptive
Frequency Hopping

17dBm(Typical)

-90dBm@0.1%BER(Typical )
Up to 100m{Depends on
Environment)
BS-7F wokom,
HEHY AL AolEd o] Xﬂwoﬂ

At AG %“'E- 2713
TAE )88 &

e ASE dFEel A% F9d &3tz
Ae AAol2],
AHEAEL Vol & Bl flu, ALE

AHge] olgste 7171 R Aujzd #ide]l 9l
g 2B A FA ATl bsdta hulAe
#HE AFE 5 de AHERE] die 717

2 Mujze] Gz g4 A Fo] mj$ FL3F7]
< YEYa Hoke 7t 7]£ 24 Bluetooth ¥
802.11n71¥r2} Dual Mode¥4 41 o83 3

q &5 F EH= %wﬂ?l«l ko] F-9
B F8303). mebA & AFdAME HRyMA
Aol 4 48 75E F¥s+ EDR 273Mbps
°] Bluetooth PSTN Gateway 9t F4 CCTV 7}
g}, ¥4 IPTV, g8y 5o 458 #4548
dolM el nEFd & el Mul2g AF3
7] H 3] 300Mbps®] 802.11n¢] Dual Mode® %32t
FE & AoEde] Alxgle sfEstnzt

Bluetooth PSTN Ale]Ed o] 71HEDR 2 3Mbps)
A zRE FE7EA Aol 2 Fuel A
AMul27t 7Hs g Aol Ed ol dAG. F27 A
8A4EE2E A RF Core 2E 7% 7Y 4 ¢HHY
2 SZ7 AA4E 71 18a ga WyR =2
Eg 9 438E 71E Adapted FH Selection 704,
Channel Quality Driven Data Rate Change 7§}, Host
& traffic Controller Algorism 7H¥C] X g 24 A5
A el 5 A 3HGFSK, 8DPSK, OFDM) 5% dolH

2A %}H R
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381. Bluetooth PSTN 7%t Ao|EQo| BEE
Fig 1. Bluetooth PSTN-based gateway block diagram

A% BE7)E, Service Discovery & Message
Sequency Protocol, Security Key Managy Protocol,
Generic Access Algorism, EDR 273MbpsE ZE &
FE2 PSTN AlolEge] 7&Fol A7 /Miso
Ak obgl 19 .1& Bluetooth PSTN 719t Gateway
718 BE2xolt}y 183 Low Version(Bluetooth
V1l and V12)E A8t 1&8 9 Class I& A48}
T2 AAsch =3k 214 dlo]e "4 A) Full Piconet
58 XYsta AFEREE 2 oF 100mE Vo2 A
£ 2 Bluetooth PSTN 714 Ao E 4]
|2~ele] AA E Specolth.
283 802.11n71%ke] By & AolEd o] Al
2dE FGANE HWEE VIR E dAdEH FA
CCTV Mgt 54 IP-TVRIHY % nEe
£ %‘Elf’lﬂoi Al 71%S Fsr4]5] o
24 EDR 300MbpsEF o2 TEaHAY F3
e BEoRE YAE Az Ay HAA3 3
2 AA, AoleEde] AF 7% EE A4, Device
Driver 21289 7 VoIP TCS-Binary 2 Al/A

2, HESol Aol g dH | ), Application

DY 2. WEEAERIIA 802.11n J|He]
8- 58 24 & HolESo] AAH EBE
Fig 2. 802.11n in the broadcasting and telecommunication
network convergence and multiple home gateways based on
the system block diagram
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E 2. 80211n 2|82} B - BE 54 & Jo]EN O] AMAH
AA e Spec.

Table 2. 802.11n-based convergence and multipie home gateway
system design, development Spec.

2412 ~ 2462 GHz (FCC)
2412 ~ 2472 GHz (ETSD

2 x 4dBi Fixed Dipole Antenna
1 x 4dBi Detachable Dipole Antenna

CSMA/CA with ACK

802.11b: 11Mbps, 5.5Mbps, ZMbps, and 1Mbps

12Mbps 9Mbps and 6Mbps
802.11n{draft). up to 300Mbps

Encryption: Hardware AES/TKIP,

64/128-bit WEP
WPA: WPA/WPA-PSK,

WPA2/WPA2-PSK
SSID A o]

802.11b: 18dBm(Typical)
802.11g: 15dBm(Typical)
802.11n{draft): 14dBm(Typical)

802.11b: -84dBm({Typical) @ 11Mpbs
802.11g: -72dBm(Typical) @ 54Mbps
802.11In(draft) : ~70dBm(Typical) with HT40

17 11(US), 1713(EW)

Programming Interface A4, B¢t 2 Ao #g
£ 93 Interface Protocol /A, t&F YEHA
& ¥JE Middleware 12/ &, Security A1
A" BF dlolE AS #eE 7 AR 2 Az
9 A4 T2AX Interface IP Alg A A/ %
PSTN, IPTV, BcN 9% Interface 3} 24 A/A Z,
PSTN, IPTV, BcN & - 5% Alo]Ed°] Master
Unit Main Platform A A/Az $eoz FAHG
Gg a282¢ EEA YN nEAY Hu2E
AFst7] $8 802.11n 7%+ Dual Mode & A¢JE
flo} Aladelt),

B =AM dA/MAES § -85 EANEY
ole] 7IEHR 71 ¥ AL U 2oh

o IEEE 802.11n(Draft) and IEEEE 802.11b/g &5
¢ 4 x 10/100Mbps Auto-MDIX LAN Port
and 1 x 10/100Mbps WAN Port

s Cable/DSL Modems AL7}5(RH - 54
IP, PPPoE, PPTP and L2TP ¢14)

&% doly A4(300Mbps) 1%
(IEEE 802.11n(Draft))

o "oy n&EAF, AHE
98 <heH Y

o wsldl 7)%(Network Address Translation

(NAT)), Traffic Control 71, SSID B2t 71%,

AUl A HEE 7%

AHg w4 oF 150m(S), oF 400m(59])
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1. EUT 2t Jie

1.1 Product Name

(1) EDR v2.0 %52~

(2) E¥5%2(EDR v2.0)/802.11 &
Mode 4 WEHZ FA

3) H2E 2 74
e = ;?
1&3}3 E

Neork

E3 Dual

et

a8 3. g|AE =#(indoor/Qutdoor)
Fig 3. Test conditions (Indoor / Outdeor)

1.2 Normal H|AE [
(1) EDR v20 235~

# 3. Bluetooth PSTN Home Gateway E{AE 74
Table 3. Bluetooth PSTN Home Gateway Test Standards

2.4 7 24835 GHz ISM Band

17dBm(Typical), Class 1

-83dBm@0.1%BER(Typical )

2% 50 ~ 80m
MeNz §4d we W)

(2) %%~ EDR v2.0/802.11 &
Mode 4 HEHAA A

E-3} Dual
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¥ 4. 802.11n Home Gateway B|AE 73
Table 4. 802.11n Home Gateway Test Standards

AR
347 (Operating 2402 - 2412 -
2.480GHz 2.462GHz
Frequency)
FAl .
A & (Transmitter :é%ﬂg PO;‘T ) +1T5dBm
Power) m v yp:
41 7% (Receiver -67dBm
Sensitivity) 81dBm GFSK | yppm
AR wEg | /gsflfsk OFDM,
(B/B Modulation) SDPSK CCK

2 & - =g & Ho|Ego| AIFIE HAE 7Y

2.1 Single 2! 8 =%} Dual Mode X & HAE

Gt FYHAE

ooty

511:-9.1794B

FE7] AYHEET)

#11:-7. 6574 sEL 2285612, 870.02pF ] ZZ7 B e £E(S02)

a8 4. M EAE
Fig 4. Matching Test
2.2 7|XcHe] Master Unit XM= LU EHAE
(1) EDR v20 B85~

A FAE

AARS Az 2% | A@ds= 74 |
O8 5. 7MY Unit HE BI2E

Fig 5. Baseband Unit Matching Test
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(2) EFF2(EDR v2.0)/802.11 & 5% Dual

Aad FAE JAHS ez 28 | A® AzE 34
a8 6. ZIXcHY Unit & BHI2E
Figure.6 Baseband Unit Matching Test

3. dF YA ME

3.1 ElAE =A :

(1) H2E FREUD : LHE 5T 9%
qe T

(2) TX PEAK A3 : Max Peak ¥, TX
Ave. ¥ @ Hit Peak A ¥
A7 W32 A2 = Tx Peak + Cable Loss
(3) ETSI £3<= 949 : 2400MHz ~ 2483.5MHz

32 o

¥ 5. MauAl gy
Table 5. Effective radiated power

CH. 01 9.5 . .
CH. 07 9.7 9.11 5.80
CH. 13 8.98 8.00 590

TX Peak : 23 dBm/-7 dBW

Limit TX Ave. : 20 dBm/-10 dBW

O 7. AEUA MY AER
Fig 7. Effective radiated power experiment



o
0})

B9 J19t9 Dual Mode E-S8 & HOIEFO0! AILE R

(2) ETSI 35 99 : 2400MHz ~ v.Z £

2483 .5MHz

6. S5 moeo| mE T3 WAl A 2 oATFdAE BHEAETT )N B9

Table 6. The operating frequency of the peak radiation 'g‘ * ‘Eu'f’{ﬂl' *;';:‘ 7“ O]E‘—%ﬂ o] }‘]i@‘% T :_'5']'%,‘:]' O]

power N2zde E2E A 7)dk 273Mbpse] HolH HE

. £5Z2 71x& PSTNA% 753 CSMA/CA

o . . with ACK®] MACE 7MX 1, nE39 § - 5%

e welogol Aul~g AFHs] AE 802l 71

CH. 07 97 o1l =0 2} 300Mbps<e| Dual Moc%e AN2" 750 ® F3

CH. 13 898 800 590 st 2dg & - 5% IH]O]EOH °ol& 2A3

Lmit TX Ave. : 20 dBm/~10 dBW Aol, EUEH NN FA %M%ﬁ 7% A

29 AL Mujze] Feg Fi AAHISH
802.11n 5L 3% [PTV, v EdtFA 26, o
AEANME A CCTV 94445, A 7|k 1
ZA delvgoel Mula 715E F1 AAHU

Eﬂ/\E _'9[_1;1\2 =3 /é'ﬂoﬂ}\-] /\131&1-/\}_7(4343
zZ} Ado A #3F 80079.11dBme Holi lon
Cable LossE H T 58IBE vebyclh otely #
FE7) d9gd = ?”é‘ E%I*ECﬂWb FAHEo|

1l

wElA & oA e ted 2~3Mbps«] Eﬂ 151 3
5 29 |=C|>|.AI_ x._‘lal:’. AL o] &EE AjHlx 300Mbps# ©l4e #HF
ENGETAAY 2EAD § - EF MHIEE AT
5.1 x4 o1 7] 9o oo w AAstA 295 AR
¥ 7. 34 Spurious 2 5 3= Dual Mode7l'5 ¢} & - %% & Al °lE
Table 7. Transmit Spurious Aol Al=ge A 712 BEA TFastAch
- V . [ 21228 ]
1608.33 -57.61 -30.00 -27.61
1820.83 -62.64 -30.00 -32.64 1] 28E, w4, A9, H7H, Bsd Ao BTVaS
482391 -56.47 -30.00 -26.47 o} tAd AEAE FI} AR 3] ste 3
723661 | ATl4 | 3000 ) (1714 =23, 308, A1F, pp.782-786, 1997.
9649.32 ~58.93 ~30.00 2893 [2] ¥32 “Home Gateway A 2® A47|& @3 BIA”
ETRI Journal, 2004.
5.2 x'd 13 [3] V. Jacobson and M. J. Karels, "Congestion avoidance
and control,” in Proceedings ACM SIGCOMM ‘88,
& 8. &4l Spurious pp. 314-329, 1988.
Table 8. Transmit Spurious [4] W. R. Stevens, TCP/IP Illustrated Volume 1 : The
Protocols, Addison Wesley, 1994.
[5] H. Balakrishnam “A Comparison of Mechanism For
. X i X Improving TCP Performance Over Wiless Links,”
4944.03 -54.87 -30.00 -24.87 IEEE/ACM Transactions on Networking, Vol 5, NO
7415.83 -36.53 -30.00 -653 6, pp. 756-769, 1997.
9887.64 ~-4853 -30.00 ~1853 [6] Chander Dhawan, "Mobile Computing,” McGraw-Hill,
1235944 | -5116 | -30.00 2116 pp. 579, 1997.
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