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¥'Blurring boundaries - convergence of telecommunication,

information, broadcasting and media and publishing
technologies

Fiwnst

v'Change of vertical NWs for single service to horizontal NWs
for multi service

v'Hyper connectivity (P2p, M2M)

v'New network deployment options Siri.qlf ¢S\§\rtices Multi services

v'Walled Garden will change to Open Networks S R . | .

v'High capacity and pipes with intelligent plumbing that could ] ‘E ] ]
incorporate sophisticated quality control capability S $

v'Self managed and automated networks E E » Full Flat IP

v Communication fundamentally delivered through SW on - l .
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‘protected’ channel, at least when the application is not applying any errar resilience tools. A UMTS network design has to take into account capacity, QoS and coverage
requirements. If you are interested in more infarmation about application testing follow the link to the application testing execufive summary.

Go back to beginning

The need for simulation

As mentioned above, compared to GSM, the W-CDMA technology for UMTS is considerably more complex. One of the fundamental characteristics of CDMA systems is that the
coverage range is infrinsically linked to the capacity of the system - the more traffic being carried by a cell, the smaller the coverage area of the cell becomes. The GSM network
capacity is imited by interference, first of all from adjacent cells. In UMTS each transmitted signal increases the noise level (Ng) of the overall system. As capacily is related to the
signal over noise ratio, noise increase reduces capacity.

Since the traffic is constantly changing, depending upon the behaviour of the subscribers, the coverage range changes also. This phenomenon is know as cell breathing and it can be

observed in the next image, which shows the service area of one base station with different traffic loads in the system.
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This dynamic behaviour makes cell planning and network dimensioning a very complex process. Traditional static prediction methods are not appropriate and so simulation and
statistical modelling techniques have to be used. However, the system is very complex, with so many interactions, that the simulation has to be broken into two parts:

«  Link-level, considering the effects of the radio channel on individual bits transmitted in a single communication.
«  Systemlevel, considering a number of cells and mobiles, based on output parameters from individual link simulations produced at link-level.

The simulation approach has some advantages over other methods (e.g. hardware prototypes, analytical evaluations), such as lower costs, higher accuracy, and inherent flexibility.
However fo simulate a number of cells and maobiles in near-real fime requires many hours of pracessing time to simulate just a few minutes of network activity mainly because of fast
power contral.

Learn more about link level simulation
ETSI selected W-CDMA and TD-CDMA as radio interfaces for the UMTS system. The main focus of the work performed in this task was to establish a link level simulator, which can

analyse the radio propagation channel, taking into account UTRA's physical layer features. The link perfarmance Is a necessary input for system capacity and coverage evaluations
that are definitelv the most important aspects for a telecommunication operator. S
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If you are interested in more information about link-level simulations follow the link 1o the link level simulations executive summary

Learn more about system-level simulation

In UMTS capacity and coverage are interdependent and are functions of the radio environment. With an increasing number of users in the cell, the radius of the cell will decrease and
the noise level, seen as interference, will increase (the attached figures gives an example for voice services in UMTS). Furthermore, both uplink and downlink radio performance have
a large impact on system performance. QoS of the applications is also becoming a function of the location, the load of the network and the traffic mix. Multi-services and packet data

transmission with packet dependent QoS parameters complicate the picture even more.

System-level simulations have the goal to model a 'complete’ network with several base stations and an
estimated traffic distribution with a mix of services, each one with different requirements in terms of error

rates and delay. The values of E,/N, for each service that allows to accomplish with the maximum error rates 45 2

are obtained by means of link level simulations. The main output of system level simulations is coverage,
capacity and QoS in the simulated network.

A system-level simulator is basically a software tool modelling the system and the environment. Any mabile
network system simulator is composed of the following blocks: base station, mobile user equipment,
propagation model, data collector, graphic interface manager and simulator manager.

§

Jcell range [km]

There are two approach to design system-level simulators: the time based and the snapshot. Both
approaches provide complementary cellular network results, but due to the complexity of ime based system-
level simulations, most of the simulators that are currently available use statistical methods, known as Monte
Carlo simulation.

ell breathing and noise increase in UMTS voice
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CELL COVERAGE AND MACRODIVERSITY AREAS
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The outcome of the system level simulator is the coverage area, as shown in the figure. Each cell is formed by one sector of the three sector antenna (this example). The shaded
areas are the areas where coverage from two or more cells occure, the ‘'macrodiversity areas'. In UMTS terminals will have connections to both cells, to allow for fast and optimised

handover at high data rates.
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Figure 12. Increasing femtocells agreggated throughput by inereasing petcentage of indoor UEs

When more users move indoor, the traffic on macrocelle offloads, this offloaded traffic is effi-

adradler mseen A e bln nvcandlamal Frvekn anlla cnlidals anmaten fe s cbblea wnnerivaeaen o oaans s ebn A Hisnn N

10



0 PEX

I (APE)Y

11



Impact on throughput when UEs are served by HeNBs
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Figure 12, Increasing famtocells agregpated throughput by increasing percentage of indoor UBs

When more users move indoor, the traffic on macrocells offloads, this officaded traffic is effi-
clently served by the operational femtocells, which results in getting mazimum apreggated through-

put. Hence better QoS is ensured. Comparing to our previous seenario, in the absence femtocells,

12



i'( @ Femto or Small Cells - CWI xf @ femte.ne

x‘ﬁmﬂ:mfmﬂnmﬂ‘ x

&=

C O femto.no

Simulation results

r—-—
macro network
| increase
T Percentage Decrease in Throughput with Increasing IWoor UEs
S v y . . . . X .
100 b ‘. T gl -

a8

ot g 40% -

1ot i i L L i L
9 L 20 » 40 “0 L] o

Percentange of indoor Users
Figure 7: Decreasing Throughput by increasing
percentage of Indoor users
Ei_‘ﬁ UNIVERSITETET | AGDER %@; 105L0 " | oaskoOLEN | BERGEN 02010, Joset N

S

Universitetet
i Stavanger 7

Nataile Af ecimMiilatinn

scwi,

13



ﬂp-rah,“
(apex: Buj" powsr
’ AW\S«( * (‘Gk L"L
° 4%& S*l*/fm,‘ * (gt pr /1'1@
* a"\LMcS QOﬁle
° (e AJUOré ﬁQ‘ “J’J/\a(q
bRl et o
/\’) ' 0 OWntrSl‘f/)

14



2 Gpeihy = od

L)nccrv ¥ fcv.la

Fac }mrs

‘ bt\s[n/.‘é ol
® (“\ll (ASLO"-"'

Y hons
o T bushess

ﬂz OPEX Macry
(APEX /‘4 -0

+ {(OPfk Feedo

~

OPEX Fendy

15



Femd o F Sevng (wh’mh‘g

Adwlay;/@,’s 44‘,1}4(},_& + raaw\in%

+ sewr.}é
~ el s ]l;(, P;PM'L@ (“‘ Feclo 46 SPﬂIAJ\
o Fents —
- f‘(ya,w( j” o,,w}om . (OSS o:f CO'L\J‘ V‘DL
Mol deckace N l‘”('4/10
- \ -
i Mob- tha{‘aa.af sy lU/' Mw\'::‘f“ feto
+ Ih 4 ¢ 4 \.IHL;UW‘- O,oLh\J‘OV‘
v f“Qo{' beli QoF | fento

1 o
! Alf)[v\f szea( /w[s hove Oumrs’n,o’

16



	Side 1: apr 26-12:52
	Side 2: apr 26-13:46
	Side 3: apr 26-13:46
	Side 4: apr 26-13:58
	Side 5: apr 26-14:01
	Side 6: apr 26-14:04
	Side 7: apr 26-14:13
	Side 8: apr 26-14:29
	Side 9: apr 26-14:46
	Side 10: apr 26-14:50
	Side 11: apr 26-14:50
	Side 12: apr 26-15:03
	Side 13: apr 26-15:11
	Side 14: apr 26-14:59
	Side 15: apr 26-15:12
	Side 16: apr 26-15:36

