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Simulation and Analysis of Base Station Buffer in UMTS Systems

Namgi Kim'- Inyong Park'" - Hyeyoung Jung'' - Hyunsoo Yoon'''!

ABSTRACT

The mobile telecommunication system has been growing exponentially after 1990s due to the high population in a city and the growth of
mobile user. In this time, the current mobile system miainly concentrates on the voice communication. However, in the next generation, mobile
users want to get very diverse services via mobile terminal such as the Internet access, web access, multimedia communication, and etc. For
this reason, the next generation system, such as the UMTS system, has to support the packet data service and it will play the major role in
the system. In different from the voice service, the packet data service shauld store packet data in a buffer at base station before it forwards.
Consequently, the performance closely related to the buffer management and its operation. However, until now, there are rare study on the buffer
behavior and management. In this paper, we will ohserve the buffer behavior in the UMTS systems by using simulation and analyze the results.
For this research, we generate packet data traffics and model the UMTS system for a simulation. Then we analyze the buffer state by a
simulation and calculate the buffer overflow probability by mathematical methods.

FINE : UMTS, 7IXIR(Base Station), HHH (Buffer)
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NPCPS - Mean number of packet-calls per session (114, 5, 5)
NEPFC : Mo rumber of phckets per’ prcket-clall (1, %5, %)
NEFP : Moan simmber of byte.per pecketi(S0, 480, 90
FCIT : Mean petket-call interarrival time for packit-calls within a session
(1, 180, 120 sec)
MT  : Mesn interamival time for packets: within a packet-call (0, 001, 001 sec)
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MMM | HMM
Number of packet-calls per session (NPCPS) 30 30
Number of packets per packet—call (NPPPC) 150 781.2
Number of bytes per packet (NBPP) 480 480
Packet-call interarrival time (PCIT) (s) 120.00 120.00
Packet interarrival time (PIT) (s) 0002 00003
Transmission rate (kb/s) 3»’4 2048
Packet transmission time (s)° 43945 42913
Total session time (s)” 3532.885 | 4774412
Activity factor™ 0.0124 | 0.008988

* Packet transmission time = NPCPS % NPPPC X NBPP X 8/ (Transmis-
ssion rate X 1024)
" Total session time = {Packet transmission time + PIT X {NPPPC - 1)) X
NPCPS + PCIT % (NPCPS - 1)
*™* Activity factor = Packet transmission time / Total session time
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Random Variables | Distribution Parameters
. .+ | E(x) = 1(hour) Avg Session Time
Session Exponential (hour) X BHCA

Interarival Time | - (Pareto) (a = 12, B() = POITY

Number of Packet . _
Call Time Exponential | E(x) = NPCPS
e =17,
Length of Packet Pareto E(x) = NPPPC X NBPP X 8/ (Trans-
Call Time mission rate X 1024) + PIT X
(NPPPC - 1)
e =17,
Packet Time Pareto | E(x) = NBPP X 8/(Transmission rate
X 1024)

Packet Interarrival
Time

Packet Call
Interarrival Time

Exponential | E(x) = PIT

Pareto | @ =12, E(x) =PCIT

" Used in practical simulation
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Packets in Buffer during 300Ksec Bytes in Buffer during 300Ksec
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(E 4) MMM EziE2l 22 B overflow 247] 98t wiH

Traffic 0% | 80% | 90% | 9% - 99% 99:9%

MMM (KBytes) | 50.714 | 77.631 | 141.488 | 237.481 | 680.708 [2843 880
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