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o HZMHA] . QAM, Frequency Diverse QAM
(2MBaud mode)
« LARQ impulse noise control - lowering PER
- IEEE 802.3 MAC + Multimedia(voice, audio,
video) A 7F3}
» Binary exponential back-off T4l distributed
fair priority queuing back-off 2||-&
« Priority queuing< ©]-&3} bounded latency
- 38A H1.0 frame, HI1.0 compatibility

frames(gapped FDQAM), H2.0 native frame
-QOSE 8FHLE TE, HUAHEES dH3

A gk &l [EEE 802.32] MACS B7}3l link
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Note:
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--=<[; are DSP functions
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HPNA 2.09] Zdd Fx& (2¥ 129 2]
preamble, frame control, Ethernet packet, CRCI16,
PAD, EOF2 FAl&o] It} Preambled QPSK
symbol 647(167] x 4= FAH o} glor] T3}
e Bxoz Agdch

- AYFH, o524

- Baud frequency offset 73

- 53}7] training

- Carrier sense

- Collision detection

EOF: QPSK symbol 47)2 F45jo] glom
carrier-offS 7 &38}=u| AL&3it}

I‘— Ethernet Packet —P|

16 4 6 6 2 variable 4 Bytes 2 Var 1
Bytes Bytes | Bytes | Bytes | Bytes Bytes | Bytes | Bytes
PREAMBLEG4 | Frame | DA SA | Gther Ethernet Data CS CRC | PAD | EOF
o Fypa 16
64 Symbols 16 24 24 8 variable 4
Sym | Sym | Sym | Sym Sym
Header Payoad Rate Trailer
2 MBaud 2 MBaud or 4 Mbaud 2 MBaud
QPSK, 8PSK, 16QAM, 32CR, QPSK.

apsk
[[] 4msavdenty 64QAM, 128CR, 2560AM

(23 12) Frame format(2.0 mode)



j— Bois —*e&— Bhits —H— Bbits —P4— Ebits —H

| = | | ) M PE Hes |

RSVD

(22 13) HPNA 2.0 Frame control fields

=y

scrambler 2]

Aol d=e  ZHAe  FEED,
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payload encoding(PE) 59| AKX E A &3l CRC-
8(HCS)= AH8ste] d=o] HHE Bt
HPNA 1.02} Zepzl iz ko 24 w319 &
(header)$} E# Y 2(trailer) = QPSKE A}-&-3}11,
payload 2MBaud moded W] FD-QAME A}-£-51cd
o 32Mbps7kA] A48t 4MBaud moded W=
QAME AHE-51e] T} 2Mops7HA] @) F=
HA Ao A (LY 14, 15)0] A ZF ufel o]
Hlo]ElZ upsamplingdled QAM %3l FDQAM
S AFE5Re] symbol rate2 1/20.2 ER|W Fup4
el o|F3rt F7be o], &2 WEE T F
a4 tledol o) 3oz AFaTs). tejel F
Ul 4= 3l HAM, RF 59 7H4o] AejAn 1

59 QAME A&k 7%l B3| noise marging

o1
24 4 Utk B AELFA S At
A ot BPEF FAUD, $H TeESY Ue

slol Mspr|e] Ag FoR Qlste] Hze] EAol
Al Zbel] wheba szt Ak wiiel] e dutet
trainingS 3= 53718 ARR3ch

Complex Data Symbols
oS 1

. . 4 / Upsampling

=»! Low-Pass
Encoder M q l ‘/] p
Zero Symbois o

"L LT LT

sin(2nft+¢)

LU S A A/

(0% 14) FDQAM ¥ =7|

(g 159 A=z
FDQAM Al 59] A3l
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PSD mask(28 11 23)9} 2ok

AR
2~ 0]
T ME]'-
100 Ohm 400 Ohm
1000060 Ohm 1000090 Ohm
50°0" 500"
250" 250"
quad quad quad auad
station 1 station 2
100°0" S0 620" - 50°0" © 60"
quad guad quan quad quad
Impulse Response
T T i T
Ao Moot y - : . : :
¢ 1 1 1 1 1 1 ¢

Insertion Loss (dB)

(212 15) FDQAM spectrum

4.3 MAC ¥ Link A&

1.0 Mode
1.0 Compatibility 2.0 Mode
BEB DFPQ
Collision Collision
Resolution Resolution
--None-- Priority
CSMA/CD
Carrier Sense

Deferral
Collision Detection

802.3 Link Level
802.3 Frame Format
802.3 Addresses
802.3 Broadcast, Multicast

(28 16) MACS| #=
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HPNAQ] MACE 7|22 o 2 IEEE Std 802.3 ©]
ouiz} Zth HPNA 204 8 @19 4148 473
ol #7} =gl om, HPNA 103 & A& WAl
A2 th2rh HPNA 1.09] & H=w] BEB
(Binary Exponential Back-off)¥} HPNA 2.098] &
&4 Distributed Fair Priority Queuing (DFPQ)-5
vlmad ehest 2o

- Binary Exponential Back-off

- Excessive Collision Discards: e-mail 59|+
A%
« Latency ®3}7} 714 multimedia AJH)} 29|
S
WA 2EAN ANEE Bol ¥4E
latency7} 712t}
- Distributed Fair Priority Queuing
« PRI(priority) #t-2 ©]&3}o] back-off level &
2%
« A9] round-robin WAl o2 AL E AT
« AFFA node ol HEe ATE

latency

9] dolE $=&2 3 2Mbaud(4Mbps)©]
A1t payloady= 2Mbaud(4Mbps) 2 #$:3}7] A =3}
o o] F F213 FAlVIE AR Aejo wet o F
2 #&3}o] RRCF(Rate Request Control Frame)-<-
Fold o2 Holg £x&& 279 (1¥
16)2- PE1(4Mbps) 22| A 2kska] PES(12Mbps)]

New Rate Packets

Sender

.}

|

i

1

' 4

\ Rate Request U SEN -

\ 7 . AN

S . /" Receiver-based *\
- .lBandO. PE 5, rank 0 = - _( Rate Selection )

Band1: PE 3, rank 1 AN Algorithm S

etc.. 1 Tree——

(22 17) Rate negotiation

dlo]E rates f7ate AP S Holn itk
dli o] A Zofli= HPNA 1.0 X<} HPNA 2.0 &
2|7} BAlo] AA=] Sl + Atk o7 A+
A (compatibility)e]  EA7F  EASHAETH
HPNA 2.09] 7X]= HPNA 1.0, v2.0 compatibility
frames(gapped QAM/FDQAM), v2.0 native frame<}
Mz ZYdE $5A T o V2.0 A 2 5E
9] vix ZH YL PCOM ZE=E ALE3te] AA 9
vix Zds FdSh EE X (station)E2
vix ZH Y3 link integrity HF S A8l ZA
compatibility modeZ A g3lH T2 v2.0 A S0
°]& PCOM Z=£ o] &3t L3 6025t 4
Aol vi0 ZH Yol glow FES sfAgct

1.0 AID for collision detection HPNA 1.0 End-of-Packet Pulse

~=F=]00000)1

2.0 EOF

Gaps cause passive 1.0 stations
to maintain carrier sense

(& 18) Compatibility frame with AID prefix

5.

e}

# RS

24 AMD, Intel, Conexant,
o] 9l @™, Broadcom oj}4}+= HPNA 2.0
(o}

chipset2 L E & t) PCl H4E 71X+ PC card

Z9

(e

Broadcom

oA o

A Fo| FE o] F 1 9lon, HIZde FUEFH 7t

o)zl A 3)= residential gateway A|ESo] &

Al 53 3, Conexant= Ayt 6 ADSL, V.90,

Ethernet, HPNAZ} B389 PCI &< PC WA
o wul

residential gatewayZ -4 3l chipsets @i 3+

THT].

~ R o
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HomePNA Products

Product Name ComPany Price
Boca Research Boca PCI $84.99
gngeorf(\rea Research Conexant for two cards
(HANTH) Cards Inc. chipset (3/99)
Diamond Diamond PCI $88.99
HomeFree Multimedia AMD chinset for two cards
Phoneline Systems Inc. TPSEL | (3/99)

. ActionTec $71.95
ActionTec . Electronics AMD chipset | for two cards
ActionLinkTM Kit Inc (3/99)
Linksys PCl $83.95
Phoneline Linksys AMD hipset for two cards
Network in a Box CMPSEL 1 (3/99)

Best Data Best Data $129.99
PCl
Home PC LinkTM Kit | Products for kit (5/99)
. $189 for two
Intel AnyPointTM PCI ,
HomeNetwork Kit | M€l COP- | yneps 21145 Fg‘f;‘gf' adapters
$99.98
Zoom PCI, i
Zoom/HomeLANTM PCI Telephonics | AMD chipset {(5);9‘1)\;0 cards
Farallon
: Farallon
HomeLineTM for o $139.99
PC and Mac C°'I“m”“‘°‘”‘“° PCl for kit (6/99)
Home Network Kit ns inc.
Select models of
; Compaq $1,999
SoonTg;grsP resario Computer suggested retail
(Presario 5670) Corp. price

2 Ry
o
i o
o ol

fr

b
e
i3
ok
3R

L,
R
>~rn

}

7t &

o @
o
r(r
©:

AN

%

£l

%0,
R
=

T

A

vz~7ﬂ
23]

<L

ol

Ey_]_.
}‘
Eage

o} Fof

o F22]
29 we} 7hd Ay
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ol 831t Anig

18
2 Zolh. o

A st wg o [0 gy rlo

oju] xDSL#} AFH = AFo] &A=
T et g} o fho] Wate A H o

1 BA Ay A0 Althy) dal A | Aotk
o2 Fude 92191 HomeRF, Bluetooth,
IrDA, IEEE1394 53} AA)317] 9JaiE B} A
3 7HA 9] RAH E(chip set) 7)do] B4 olm,

o L oHo M ol O M) 52 oF
™30 o
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[11 http://www.homepna.org.

[2] Home Phone-line Networking Alliance 1M8 PHY
Spec. (V1.1).

HomePNA Certification Document (V1.0).
Interface Specification for HomePNA 2.0 10M8
Technology.

Interface Specification for HomePNA 2.0 Link
Layer Protocols.

HomePNA 2.0 System for High-Speed Net-
working, Broadcom.

[7] http://www.conexant.com/.
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