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Abstract—In UMTS networks, HSDPA users share radio that a fixed amount of resources are reserved for both types
resources like transmit power and OSVF codes with QoS-users, of transport channels (see e.g. [1]). A variation is Hyérid
which use dedicated channels as primary transport method. scheme as a mixture between the adaptive and the fixed
Several options for the resource allocation for HSDPA exist, - .
which center around the question whether resources should scheme. Thenybrid SCheme enables resource reservation for
be exclusively reserved for HSDPA, or whether the resources HSDPA, but allows additionally the HS-DSCH to consume
for the HSDPA should be adapted to the requirements of the resources spared by the DCH connections. The impact on the
QoS users. We investigate the impact of three radio resource system stems directly from resource reservation on HSDPA
allocation schemes on the HSDPA and on the dedicated Chan'throughput or DCH blocking probabilities, but also indifgc

nel performance by means of a time-dynamic simulation. The f the infl th d oth Il interf
numerical results show the trade-offs between dedicated chaeh "0 the Influence on the own- and other-cell interierence.

and HSDPA performance and the sensitivity of the system against ~ Most literature on the performance of the HSDPA does not
power and code reservation parameters. take into account resource sharing between DCH and HSDPA.
An exception is [2], where a fixed number of OSVF codes is
|. INTRODUCTION reserved for the HS-DSCH and the target transmit power is
The High Speed Downlink Packet Access (HSDPA) is eitheidjusted proportional to the HSDPA transmit power. Also, in
in deployment or in operation in most of the important mobilg3], the impact of the (constant) HSDPA transmit power with
telecommunication markets. HSDPA is an enhancement Dfeserved codes in presence of DCH traffic is investigated.
UMTS and has been introduced with Rel. 5 of the UMT® similar approach has been taken in [4], but with focus on
standard. One of the reasons which lead to the developmgig model. Finally, in [5], an analytical model for the adagt
of the HSDPA was the fact that “classical” dedicated chasinglcheme is introduced which assumes that the NodeBs always
(DCH) in Rel. 99 UMTS are inefficient for the transport of bestend with maximum power.
effort traffic. DCH radio bearers follow a “circuit-switctie Our contribution is an investigation of the impact of re-
paradigm: Each user gets link with an agreed QoS leveburce allocation schemes with and without reservation on
i.e. bit rate, bit error rate, etc. Radio resource managéme{sDPA and DCH performance. The performance evaluation is
(RRM) and the link layer takes care that this QoS level staggne with a time-dynamic simulation model which considers
as constant as possible over time. Since best-effort trisfficthe complete interference situation of the network for the
typically bursty, this concept becomes inefficient sincéioa transmit power calculation for the different resource @dlo
resources are occupied even in case of time periods withgigh schemes. The HSDPA throughput is calculated with an
traffic, e.g. in case of web-browsing. analytical bandwidth model which includes power and code
The concept of the HSDPA is to adapt the data rate ¢@straints.
the instantaneous channel quality at the receiver by usingn the next section we give a very brief overview of UMTS
channel quality information feedback. HSDPA uses a shargghjio resources. In Sec. IlI, we introduce the resourceatlo
channel, the High Speed Downlink Shared Channel (H§on schemes. In Sec. IV, the calculation of transmit powers
DSCH), which is used by all HSDPA users in a sector. Thg explained. Section V gives an overview of the HSDPA
shared channel concept overcomes the drawbacks of detlicggndwidth model and the simulation model. The numerical
channels regarding radio resource efficiency for bursticra results in Sec. VI show the impact of the allocation schennes o

but a fixed QoS-level cannot be guaranteed anymore. system performance. Finally, in Sec. VII, we give a condunsi
The HSDPA and the dedicated channels share two tym point out some further topics of research.

of radio resources: Transmit power and OSVF codes. In the

literature, two main approaches are proposed how to assign Il. UMTS RADIO RESOURCES

radio resources in a shared environment: &tleptivescheme

assumes that the HSDPA consumes all radio resources whicin the UMTS downlink, which we consider here, the OSVF-
the QoS connections spare, while tfieed scheme assumescodes (orthogonal variable spreading factor codes) and the



transmit power are of primary interest due to their capacitgode unit, such that the number of code units occupied by a
limiting properties [6]. Each céllhas a number of codes and acode isc, = "S’% Accordingly, the number of SE6 codes

certain maximum transmit power available. DCH connectiorgajlable for the HS-DSCH &V, j, = chéhj_ Now we define

normally require a fixed number of OSVF-codes (in most casgfe following radio resource allocation (RRA) schemes:

just one), and try to keep the received SIR at the UE (userl) Fixed A numberC*, of codes and a transmit power

equipment) constant. This means that the power demand of sharel™ . are reserg\bfgd for the HSDPA. If active, the HS-
a DCH connection depends on the propagation loss between 5oy ‘ansmit power is equal to this reserved power. If
NodeB and UE. allowed by the CQI reported for the currently scheduled

The core of the HSDPA is the HS-DSCH (high speed  ohie the NodeB can always use the reserved codes:
downlink shared channel), which uses up1t® codes with o
z,h

spreading factor (SF)6 in parallel. The HS-DSCH enables Ton=T,, and Npj,=|-3"] 3)
two types of multiplexing: Time multiplex by scheduling the
subframes to different users, and code multiplex by assigni
each user a non-overlapping subset of the available coties. T
latter requires configuration of additional HS-SCCHs (High
Speed Shared Control Channel). Throughout this work we
assume that one HS-SCCH is present, hence consider time
multiplex only.

In contrast to DCH, where the transmit power is adapted
to the propagation loss with fast power control and thus Toph=T;—Tpc—Tya
enabling a more or less constant bit rate, the HS-DSCH adapts Ngp = L%J )
the channel to the propagation loss with adaptive modulatio . o
and coding (AMC). The UE (user equipment) sends channel3) Hybrid: As in fixed a number of codes and power
quality indicator (CQI) values to the NodeB. The CQI is a resources are reserved .for HSDPA. However, if there
discretization of the received SIR at the UE and ranges fiom are more resources available, the HS-DSCH may also
(no transmission possible) 81 (best quality). The scheduler use them as imdaptive
in the NodeB then chooses a transport format combination Lo =Ty —Toe—Tya, Toa<T;—Tpc—T;,
(TFC) such that a pre-defined target BLER, which is often Nyp = Lmb Coa < Cp—Che—Cr,

chosen as 10%, is fullfilled if possible. The TFC contains 32 (5)

information about the modulation (QPSK or 16QAM), theyote that theadaptive scheme can also be interpreted as a
number of used codes (from 1 to 15), and the coding ra{gecial case of thiybrid scheme. Théixed scheme is more
resulting in a certain transport block size (TBS) that defing,, |ess a system with total segregation between HSDPA and

the information bits transmitted during a TTI. A number obcy connections. However, both connection types do still
tables in [7] define a unique mapping between CQI and TF{afyence each other indirectly by interference.
This means that with an increasing CQI, the demand on code

resources is also increasing. This leads to cases wherena hig IV. CALCULATION OF TRANSMIT POWERS
CQl is reported at the NodeB, but the scheduler has to selech UMTS network is defined as a set of NodeBs and
a lower TBS due to lacking code resources. with associated UEsM,. A DCH userk corresponds to a
I1l. RADIO RESOURCESHARING BETWEEN DEDICATED RAB at .Node.B:c € L that is defined .by the COd@w”?’ the .
information bit rateR;, and a target bit-energy-to-noise ratio
CHANNELS AND THE HS-DSCH ! .
o ) ) . _ (Ey/No) ;.. Furthermore, we defing;, as the activity factor
Let us first introduce the following basic equations whiclf the user which corresponds to the percentage of time the

2) Adaptive The HSDPA uses the resources remaining
from the DCHs. No resources are explicitly reserved for
HSDPA. The NodeB assigns power to the HS-DSCH
such that the total cell transmit power becomes equal to
the desired total cell powef:. Accordingly, HSDPA
may use all the codes left over by the DCHs if the
reported CQI allows for that:

hold true for all resource allocation schemes: user is actually transferring data. Then, the transmit powe
Ty =Tpq+Tye+Top, and (1) requirement from NodeB: for a DCH userk is
Co = Coa+ Coc+ Cap, @) T, = Tk (W'NOJFI’?W +a-T> (6)
“ w dm,k v

where T}, is the total transmit power of NodeB, T 4 is )
the transmit power for DCH connectiong, . is used by Where W denotes the system bandwidth 884 Mcps, Ny

common channels and the pilot afd j, is the HS-DSCH denotes the thermal noise spectral density-afr4 dBm/Hz,
power. Analogously, the number of occupied code unifs a@ndd. . is the average propagation gain framto k. The

is the sum of code resources required for DCH, commd@iher-cell interferencelp*" is the total power received at
channels and HS-DSCH. A code unit corresponds to an OSYebile £ from the surrounding NodeBs, and according to
code with SF512, which is the largest code used in UMTSthe most commonly used interference model [8] the own-cell
All other codes can be expressed in terms of a multiple of tHigerference is equal for all mobiles of the same cell:

g = Zyem Ty-dyr and " =a-Ty-dyi (7)

1Synonym to sector in this work



We are now able to determine the power required for DCHiefine Ap, = T?I as the ratio between total and HS-DSCH
which again determines the HSDPA power and, in particularansmit power. Then, the received SIR at a positfois

the interference for the HSDPA users. In order consider the

different RRA schemes properly, we introduce the boolean ~¢(Ar)= Arp- Z Tother & (16)
variable d, 5, that indicates whether NodeB serves at least PEP..§ Tjide + Zrepmwf\p &r
one HSDPA user or not. Furthermore, we follow [9] in defining . other '
the load of cellz with respect to celly as with - T = Zy;ﬁw dy,s Ty Zrepy, ; & A7)
Ney = 2. Wy where¢,, is an exponential random variable with megnthat
keMy ) 8 describes the instantaneous propagation gain on jpathP.
: _ Riet @ A L(k) =y (G this work, we assume the ITU Vehicular A model with
with wy, ,, = —57% - di.y ; X . o
’ Tocy it L(k) #y. 6 propagation paths. By inspection it can be stated that the

influence of the other-cell interference on the SIR grows as

Using these variables we are able to formulate a compz?ﬁ& location is closer to the cell border. Hence, we model

equation of the total NodeB transmit power. However, we ha\(ﬁe mean and standard deviation of the SIR distribution at

to distinguish between thixed power allocation scheme with location f as a function of the other-to-own-interference-ratio

Ty =Teo+00n T5), +Z Moy - T, © Xy = I¢")(T: - dyy) and introduce thenormalized SIR
’ yeL 'y = ~4(1). By extensive simulations we have shown in
on the one hand, and tleelaptiveandhybrid power allocation [5] and in more detail in [11] that the dependency between
schemes with Yy and mean and standard deviation of the normalized SIR
distribution can be effectively approximated with a four-
To = 0up-To + (1 =00 n) - <TW‘ + Zyeﬁ N,y 'Ty) (10) parametric Weibull function. Resulting from that, the [boa-
dependent normalized SIR distribution is modeled in thiskwo
with an inverse Gaussian distribution. This leads diretbly
Typq = Z"W T, (11) the dis_tribution of the fegdbac_k C;qucQ.yf(q), which can
be easily calculated by discretization of the normalizeR Sl

. . . distribution with (15). The mean TBS, i.e. the mean possible
In these equations, we neglected the thermal noise sinse Hhtarate at locatiorf is then

by magnitudes smaller than the multiple access interferenc

on the other hand, where DCH transmit power is given as’

yeL

30

for a reasonable cell layout. Introducing the vectors E[TBS;] = Zq:o pcal, £(¢) - min (TBS", TBS(q)), (18)
Velr] =Tow+0pp T _ . . o
ij} 5 ’h T i (1 _"h5 W) T (12) where TBS is the maximum TBS that is possible wifki,
_ o T codes. The long-term bandwidth with round-robin schedylin
and matrices which we assume here, is then simply the mean value of the
Mzlz,y] =1y (13) TBS corresponding to the CQI distribution, divided by the

Malz,yl =1 —=0zn) My number of concurrently active HSDPA users:

for the fixed and adaptive/hybridpower allocation schemes, _ 1s . EITBS 19
respectively, leads to a the matrix equation Ry Ny -2ms TTI [ /] (19)

T=V+M-TeT=>1-M)""V, (14) Note that also quC/I ;cheduling or proportignal schgdylin
can be modeled in a similar way by calculating additionally
that is valid for all three power allocation schemes. Therixat the probability that a user is scheduled. It should also be
I'is the identity matrix, andl’ is the vector with the cell noted that the maximum possible bandwidth is due to the
transmit powersl’,. The DCH and HSDPA transmit powersstrong multipath component of the Vehicular A model around
are then calculated with Eq. (11) and Eq. (2). 2.3Mbps, which means that more thancodes do not lead
to any significant performance gain even for high HSDPA
transmit powers.

. . The long term bandwidth is now used in a time-dynamic
In each TTI the scheduler in the NodeB decides on behalf gt ation which considers the HSDPA data traffic of a user

the CQI feedback which transport block size (TBS) and whicll, 5 5,y with data volum;,. The network area is discretized

user should be scheduled. The relation between SIR and GQl, 5 st of quadratic area elements. The time axis is divide
given by the following formula which has been found in [10]i, jnter_event times, in which we assume that the users stay

CQI = max (O,min (307 {SllR([szB] n 16'62D ) (15) roughly within an area element. Events can be arrival events
' of DCH or HSDPA users as well as departure events. At

The instantaneous SIR at an HSDPA UE after combining the beginning of each inter-event time, admission consol i
the RAKE receiver is the sum of the received signal poweperformed and for existing connections the DCH and HSDPA
of the propagation paths divided by the interference. Let transmit powers as well as the number of codes available for

V. HSDPA BANDWIDTH MODEL AND TIME-DYNAMIC
SIMULATION MODEL




HSDPA are calculated according to the specific RRA schemsesers leads to lower peak rates in the cell middle and ineseas
Then, the bandwidth and the expected new departure tintee probability that HSDPA users at the cell border get CQI
of each HSDPA user are calculated. At the end of an interalues of0, which means that no transmission is possible at all.
event time, the remaining data volumgg, of the users are The resource reservation of tigbrid strategy prevents this
decreased by the data amount which has been transmitt&dng decline. Théixed scheme shows as expected a smaller
within the current inter-event time. sensitivity to the DCH load, but the HS-DSCH also is not

In our simulation, we assume both DCH users and HSDR#ble to exploit the spare resources from the DCH connegtions
flows arrive according to a Poisson process with arrival ratehich leads to a significant lower throughput if compared to
As and Ay, respectively. Dedicated channel users have tlhae hybrid scheme. Notable is the influence of the interference
exponentially distributed call time with meali[T] = 120s, in the fixed case, which leads to a decreasel0f kbps over
the HSDPA flow size is exponentially distributed with meathe total range of the offered loads.

volume E[V] = 100 kbyte which is approximately the mean Figure 2 shows the influence of the DCH load on the
size of a web page. coefficient of variation:, (R,) of the HSDPA cell throughput.
Admission control for the DCH connection is performedrhe adaptive scheme lead to a significant higher variability
on base of the maximum allowed transmit power and on thghich is mainly to the high code resource demand of the
available code resources on each new DCH arrival. For the kbps bearers. Especially if less thaodes are available,
HSDPA we assume a count-based admission control whigfe maximum TBS size is significantly lower, which also
restricts the maximum number of concurrent connections tRplains why with reservation df codes in thehybrid case
fixed value. the variability is much lower. On the other hand, the addiio
resources in case dfybrid RRA leads to an even smaller
i variability than in thefixed case, since HSDPA connections
For the numerical results the standagdcell network layout - hichy profit from the additional resources can leave thessyst

has been used, from which we only considgr the middle ¢ ister. Figure 3 clarifies the trade-off between HSDPA and
However, the complete network has been simulated such that

the effect of the other-cell interference is properly capdu

The distance between the NodeB antennad.km. The [ 128 e
maximum allowed transmit power per NodeB 18 W, from e
which a constant share @i. = 2W is permanently reserved £, e,
for the pilot and common channels. The arrival rate for tr£o.
HSDPA flows is set to\g = 1 for all scenarios. The maximum §0-3

VI. NUMERICAL RESULTS

8,
——128 adaptive

o o o
<

o

abilities

c(Tp)

S

number of HSDPA connections is). z02 I 1 /}/1
8041 7"_7'7///(__{,-'
A. Impact of DCH loads e — i

0.4 0.6
offered DCH load

In the first scenario, we keep the reserved resources for
the HSDPA constant and increase the arrival rate of the DG¥4. 3. Total DCH blocking proba- Fig- 4. Coeff. of var. of DCH
users, which can either ugg4 kbps or128 kbps radio bearers Plities vs. offered DCH load transmit power vs. offered DCH load
with a service mix of).4 to 0.6. Both for thehybrid and for the
fixedscenario the reserved transmit power is sefjjo= 4W. DCH performance: Due to resource reservation, the total
Additionally, N;, = 5 codes are reserved. The impact on thklocking probabilities, which comprise code and soft blogk
HSDPA user throughput which is calculated as the weighteglach up to10% for the 384 kbps service class. Note that the
time-average over all connections is shown in Fig. 1. In tHdocking probabilities for thdixed and hybrid RRA schemes

are nearly identical.

0.7

1200 — adapive —adapiive The HSDPA blocking probabilities in thiixed and hybrid
1000 hybrid 06_hybrid case are very close to zero. For thdaptive scheme, the
800 05 blocking probability increases frotm025 up to0.2 for a DCH

c,(R)

load from0.3 to 0.8.

The impact of the allocation schemes on the coefficient of
I variation of the DCH transmit powers is shown in Fig. 4.
o - - - 02— - - s Generally, a high variability of the transmit powers is ma-

ofered DCH load ofered DCH load licious to the system, since large steps of the interference
Fig. 1. HSDPA user throughput vs.Fig. 2. Coeff. of var. of the HSDPA level (e.g. because of On-Off-SWItChlng of connectlons$th§1
offered DCH load cell throughput vs. offered DCH load t0 be compensated by the inner loop power control, which

has normally a step size of onlydB. So, a high variability

adaptive case, the user throughput decreases steeply wittay lead to increased targgl;/NVy values for DCH users.
increasing DCH load. This trend increases with a DCH lodgrom this perspective, thfixed scheme has advantages over
of 0.3, since in this case the resource preemption by DCiHe other schemes.

-3
=3
S

;;;;;

EIR,] [Kbps]




B. Sensitivity against Resource Reservation that4 reserved codes do still lead to an acceptable performance

In the next scenario, we investigate the sensitivity of tHf@r both schemes. The soft blocking probabilities for both
fixed and hybrid RRA against code and power reservatiorschemes are nearly |de_nt|cal, which indicates that intenige
We keep either the number of reserved codes constant &®§S not have a large influence here.
vary the power rejserya'gion or vice versa. The. range for the VIl. CONCLUSION
resource reservation is in both cases frorto 6, i.e. 1 code . . . :
to 6 codes orl Watt to 6 Watt. The constant resource is Sef We investigated the impact of resource allocation schemes

to 3 codes and W power, resp. The DCH offered load is se or the HSDPA on _the system per_forma_nce of a .UMTS
to 0.4, and only one service clasa28 kbps) is considered. network. The evaluation was done with a time-dynamic sim-

Figure 5 shows the impact of resource reservation on tg tll—ionar\:éhI;hsISSRSI(cjsr:?]ecc?i%isan?hgOI:VSrD;Zsoblggg\?vi;?r: tifs1e

calculated by a long-term model which calculates the locati

___ﬁ___z 507", dependent SIR-distribution depending on the mean other-to
T e Sos own-interference-ratio. The numerical results show thatise
£ o e e ;Zj N of the adaptivescheme the HSDPA throughput is quite sensi-
2 B w ............... P tive against the DCH load, which is mainly because of missing
swof 7 owwepwermed Kol N code resources. The HSDPA throughputhigbrid is generally
whedponerbed | Toal  TTeSwe _ less sensitive against both code and power reservation for
Oy e moderate DCH loads due to the exploitation of spare reseurce
Codes|power reserved for the HS-DSCH [C|W] Codes|power reserved for the HS-DSCH [C|W]

The fixed scheme is generally difficult to configure since

Fig. 5. HSDPA cell throughput vs. Fig. 6. HSDPA block. prob. fofixed It affects both the DCH and HSDPA performance directly.

code or power reservation RRA vs. cod¢power reservation Generally, the DCH blocking probabilities are a crucialrpoi
for the HSDPA resource reservation since reservation does

mean HSDPA cell throughput. As in the previous scenarigways lead to higher blocking probabilities. Finally, @rc

the hybrid RRA has a significant performance gain due tpe stated that finding HSDPA resource reservation parameter

the exploitation of spare resources. Tigorid scheme in this s a difficile task which requires exact knowledge of scemari

scenario is not very sensitive against reservation, onlsaise parameters like DCH offered load, multipath propagatiom pr

of 6 W power reservation an increase is notable. This is file, traffic profile of HSDPA users. Further points of reséarc

contrast to thdixedscheme, where especially code reservaticire the impact of different multipath propagation models as

up to 5 codes leads to an increased bandwidth. More thasll as the impact of more heterogeneous networks.

5 codes cannot be used due to the multipath profile. TheAcknowledgmentsthe authors thank Prof. P. Tran-Gia and

insensitivity of thefixedscheme against power shows that witlT, HoRfeld, Univ. of Wirzburg, for the fruitful discussions.

3 codes,3W transmit power are sufficient. However, we see

in Fig. 6 that the resulting bandwidth with codes leads to REFERENCES

quite high HSDPA blocking probabilities, bdtand5 codes [1] H. Holma and A. Toskala, EdsHSDPA/HSUPA for UMTS. High Speed

; ; Radio Access for Mobile CommunicationdWiley & Sons, Jun 2006.
with 3V_\/. Power Shov_v acceptable_results. The HSDFjﬁ‘ bIOCkmgﬂZ] K. I. Pedersenet al, “Network Performance of Mixed Traffic on High
probabilities forhybrid RRA are with values arountD =" very Speed Downlink Packet Access and Dedicated Channels in WGDMA
low, so we did not show them in this figure. The DCH blocking  in Proc. of IEEE VTC Fall '04 Milan, Italy, Sep 2004, pp. 2296-4500.

[3] J. Voigt, et al,, “Optimizing HSDPA Performance in the UMTS Network
Planning Process,” irProc. of IEEE VTC Spring '05 Stockholm,
bt bockin, bt Sweden, May 2005, pp. 2384-2388.
0.08{| - --soft blocking, fixed [4] U. Turke,et al, “HSDPA performance analysis in UMTS radio network
~—hard blocking, fxed planning simulations,” irProc. of IEEE VTC Spring '04Milan, Italy,
0,06 May 2004, pp. 2555-2559.
code lockin / [5] A. Mader, D. Staehle, and H. Barth, “A Novel Performance Model for
004 the HSDPA with Adaptive Resource Allocation,” 2007, acespfor
st blocking ) publication at 20th ITC.
~ [6] D. Staehle, “On the Code and Soft Capacity of the UMTS FDD
N e TR R Downlink and the Capacity Increase by using a SecondarynSitinag
Chdes resemved for the HS-DSCH ~ © Code,” inlEEE PIMRG Berlin, Germany, Sep 2005.

[7] 3GPP, “3GPP TS 25.321 V6.6.0 Medium Access Control (MAE)-

Fig. 7. DCH block. prob. fofixed Fig. 8. DCH block. prob. foffixed tocol specification,” 3GPP, Tech. Rep., Sep 2005.

and hybrid RRA with fixed power  andhybrid RRA with fixed codes (8] Edeollml? zagglA- T. (Eds)WCDMA for UMTS  John Wiley & Sons,
., Fel )

. . L. . [9] D. Staehle and A. Mder, “An Analytic Model for Deriving the Node-B
probabilities show in both cases a strong sensitivity agjain” ~ Transmit Power in Heterogeneous UMTS Networks,Piroc. of IEEE
power reservation, as shown in Fig. 7. More thW power 10 \F/Tg Spring ’?4 IMi‘l%no, Italy,fSL_20|?4L- | pert indicators

. . it H . brouwer,et al, seage Of LIink-Level Performance Indicators tor
reservation leads to soft blocking probabilities hlghearth_[ ] HSDPA Network Level Simulations in E-UMTS itbroc. of IEEE
5%. Code reservation naturally leads to higher code blocking |SssTA '04Sidney, Australia, Aug 2004, pp. 844-848.
probabilities, however, the curve progression is not stiebps [11] D. Staehle and A. Fder, “A Model for Time-Efficient HSDPA Simu-

as for soft blocking with power reservation. We can stateher ~ '21ons’” Sep 2007, submitted to VTC Fall '07.

—soft blocking, hybrid
— hard blocking, hybrid|
- - -soft blocking, fixed

- - -hard blocking, fixed

o
N
o

o
[}

soft blocking

o
i

blocking probabilities
o
[
a

blocking probabilities

code blocking
0.05

2 3 4 5
Power reserved for the HS-DSCH



