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Abstract

High Speed Downlink Packet Access (HSDPA) is
currently being standardized in 3GPP for Release 5. The
HSDPA concept has been designed to increase packet data
throughput by means of new proposed transport channel,
HS-DSCH and MAC sublayer, MAC-hs. HSDPA offers
transmission data rate up to 10Mbps by combining
following new technologies: Adaptive modulation and
coding schemes, Hybrid ARQ, Multiple input multiple
output channel, and Fast cell selection technologies. In
this article, we describe these HSDPA technologies and is
organized as follows: first, we introduce UMTS WCDMA
Packet Access. Next, we introduce HSDPA system
architecture and related new technologies. Finally, we
offer some research issues and conclude this article.

Keywords: HSDPA, UMTS.

wm E

Y P FERIFV L RPN ERIFVIRAS (Universal
Mobile Telecommunication System, UMTS) Zif WCDMA
REEAEINNE SR ATl Hjjeq[f, Eﬁj i HJ[‘rg iR l—“[ﬁ > (E R R
HE ARSI S E'ﬁ T E R IE‘E?FH W Jﬁzj*““ﬁ
SRV o PP 3GPP 7 RS fﬁﬂr::,*’fﬁqﬁ* BV o) T TV
& (High-Speed Data Packet Access) > I'J3g7 1 UMTS ™ #iff
Y filgr‘ﬁ.jﬁ@ o i~ [Eﬁﬁ?ﬂfﬂ HS-DSCH (High
Speed Downlink Shared Channel) == #rfiy MAC ~ ¢
MAC-hs > f| ﬁ’ﬂE[igﬁf Tt ﬁFﬁ (Adaptive Modulation and
Coding Schemes) ff*LF[E' *JFI’FEJ (Hybrid ARQ) - b,ﬁlﬁ

= LE fjt!: (Multiple Input Multiple Output) == P 11w

#% (Fast Cell Selection) &3 R Ay @ﬁ;ﬁ{}
*[UE'IF'UTEH £ 10Mbps I'] £ o % = LI} %f HSDPA f o=
??E'FIU fi5 “ﬁ RS ?JFJ WCDMA Packet Access Elff’jﬁﬁ 1 5
E *% UMTS HSDPA [y £ ﬁ#’% - = i -TJFJI HSDPA
RN i o sl Ve SRl R 2 F r%ﬁ HSDPA
ORI 1A R

RA#EET : HSDPA - UMTS -

1. & M

B i ”F% fﬁ s i (Universal Mobile
Telecommunication System, UMTS) [1,2] % 3GPP
(3rd Generation Partnership Project) A,V 57= (& /5
PSR AR o P R T AR ,{/}FE# B fﬂ“«z’\%*
FH i v (Streammg) o ]EL*J =t
(Interactive) » ;F”J'F‘J =¥ (Background) :%ﬁ‘ FFIEI’E’TEIU I’i‘ﬁ
s Hf fﬁlﬁ?ﬁ RETE R FJ 3% 2Mbps © Q%‘ﬂ 1 Ao £
UMTS 2 56408 - 441> UMTS £k 2 B
73 Eb Y Iﬁw (1) - “\1[ﬁ,[, (Core Network) ; (2) =750

(Conversational) -

]
¢ (-5
; UTRAN

-7
. Data
GGSN Network

SGSN: Serving GPRS Support Node
GGSN: Gateway GPRS Support Node
HLR: Home Location Register
MSC/VLR: Mobile Switching Center/
Visitor Location Register

7
: //’f/’
/l,/ | /-
— ;!/ &2 SGSN
= | Node B Core Network

RNC: Radio Network Controller
UE: User Equipment

UTRAN: UMTS Terrestrial Radio
Access Network

B 1 uMTS Rifi5E
Fig. 1 UMTS system architecture



S8

©
i

R Tk
VA ﬁ,[, (UMTS Radio Access Network, UTRAN)
AR fIE'T GPRS 35+ ?‘EET'“E#‘ (Serving
GPRS Support Node, SGSN) ~ GPRS [#[3fi#§ (Gateway
GPRS Support Node, GGSN) ~ &' #7 it fif fg,"fﬁ i
(Visitor Location Register, VLR) ~ % EH%’TE‘ EN
(Home Location Register, HLR) =2 5 fih % 51 f[1 &
(Mobile Switching Center, SC) FraZ' 5% © GPRS i3
(GGSN) F'EFG UMTS -Zifiz=tl 9 ?‘}[ 905 FIReESTH
M (Packet Data Network) [/ fuildifgs /v f“[ > GPRS ﬁﬁ
#54 JZ MY (SGSN) JILE UMTS S8vigs
(UMTS Radio Access Network, TRAN) » (17 }H TrRE
%ﬁ[’ﬁlg'ﬁ% A5 S‘f]ﬁq%ﬁﬁ (User Equipment, UE) » fl&}i—j =]
HerplaE = GGSN - [fif HLR = VLR £} ’E’WH’% it
FTMAIEI“ YAzt '%IT’F FTJ wrwt (B0 R ﬁlf#—
fi):MSC F[?ﬁj@ﬂ Iﬁlqﬁﬁ“—?ﬁ\ ‘F”, me ,IE[
UTRAN & 4 BB fLI47 (Node B) I bzwj
’F' ,ﬂ-ﬁ”ﬂ*{ (Radio Network Controller, RNC)- ffi*'| ¥
qu |fF “L‘“H“ &\Fq /i1 Uu $73%7 - UTRAN “[ﬁi—é‘, 0 E“
FLE N 1T Uu R WCDMA [l (555 'S‘“J%ﬁﬁ AL
VRS - B2 J?iﬁﬁﬂfﬂiﬁﬁi?fi%ﬂ\ﬁkfjgﬁvﬁggrgp

T

Byl ] Nl = EF2F

:"“%»E:L%T?WF kS -T»Fk e Jlmpﬂ?ﬁ_“gl@lﬁ (Channel)
EE s W L3 = L2 NALLEES: #etH EE (Logic
Channel) » 7 L2 L1 VRF|I4% I‘H"lﬁ?ﬂlﬁ (Transport
Channel) » % L1 % ﬁlpﬁﬂﬂﬁg (Physical Channel)
WCDMA [IUSE R ] 52 F”r%ﬁ’?ﬂ‘*tﬁ

ﬁ’[];ﬂj;; (Control Channel) A1%Yf 3] i1 (Traffic
Channel) > Zl[lﬁ%\' 2 fhiE ﬂﬁjﬂ@fﬂ? ﬁlﬁﬂﬁjﬂfi
(Control Plane) fU%YR > [ RREE S o2 [ - [ H P
(User Plane) fuUsygh -

RLC Fg-* [4,6] fH F"[EFGSE?&L (connection) Fl@?f
IET_I 4 (radio link) I de[.ﬁf[j g =R S
:é?ﬁ Lﬁ’ ﬂ- ﬁ’ﬂ YR 55 r,[J (segmentation) = Ei {l
(retransmission) [R5 - (> RLC ¢t 6 f{}%ﬁ?w‘l
B RS P H R IRYR - HEvR 22
MAC "t » MAC ‘F’T}H’ R R AR ey l'ilﬂ'ffj
S > 7 WCDMA [[1 > 3GPP H 41 o = i &y iy
JFJ3fl (Transport Channel) - & ?ﬁ? |~ 4&5E3E (Common
Channel) ~ EJJ "3p3E (Dedicated Channel) I') % 4 3
Jfl (Shared Channel) -

’—irrnv

Control Plane User Plane
N

%ﬂ%J/ o &FEIV%? » 3GPP P SHARTEA R & i ‘ \ \ l
V-’Fﬁ [iﬁfﬂ?”' WCDMA Packet Access .V ﬁfrj#%tﬁffﬁ‘o 9
r——{RRC (Radio Resource Control) l
7t WCDMA Packet Access fﬁ'ﬁf[ S ]} )i S s v s N S . i)
£ (Radio Interface Protocol) [3] J[I™ ﬁ%ﬁ[ 2 "”?—1 i; : é
. 1£
*F, Hé:ll Il WCDMA Packet Access f %+ gy ?E' Tt ig — £
. I———»{ RLC (Radio Link Control) ‘ 3 a
(Physical Layer, L1) ~ ¥¥f[5fiafi ¢t (Data Link Layer, : | | | | | | g
L2) “‘;‘F}ﬁl'ﬁi% FE# (Network Layer L3) [/ F ‘H l:[l L3 it il————’{ MAC (Medium Access Control ) ‘ { %
#Lﬁf[“} ED T 8L Fq ﬁﬂ}iﬁ”ﬂ (Radio Resource Control, i \ \ \ '
RRC) ~ L2 578 & fwi ;@f_“ﬁfﬂ—ﬁ‘ﬂ (Radio Link Control, '“-’{ Physical Layer ‘ f
RLC)[4 %ZI#PE‘ i T"Vﬁ- ﬁ’[J (Medium Access Control, 1T
— o el ‘WCDMA Transmission
MAC)[S] [t o iFf AT A “gkf“' L -
R/ PR ERLP T R A 2 ERENEBE
ﬁﬁm (Rad1o Bearer Service) » I') f{f FgtEl s il ™| Fig. 2 Radio link protocol interface
® 1 [SEEENERESITE
Table 1 The property of transport channels
Dedicated Channels Common Channels Shared Channels
DCH FACH RACH CPCH DSCH USCH
Uplink/Downlink Both Downlink Uplink Uplink Downlink Uph“ka)‘]’)“ly m
According to Fixed codes per |Fixed codes per|Fixed codes per| Code shared Code shared
Code Usage . >
maximum bit rats cell cell cell between users | between users
Fast Power Yes No No Yes Yes Yes
Control
Soft handover Yes No No No No No
. Medium or large Small data Small data Small or Medium or large|Medium or large
Suited for :
data amount amount amount medium data amount data amount
Suited for bursty No Yes Yes Yes Yes Yes
data
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