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ABSTRACT

In this paper, we propose for improving QoS in hospital wireless network using Cellular-IP/PRC(Paging Route Cache) with Paging
Cache and Route Cache in Cellular-IP. Although the Cellular-IP/PRC technology is devised for mobile internet communication, it has its
vulnerability in frequent handoff environment. This handoff state machine using differentiated handoff improves quality of services in
Cellular-IP/PRC. Suggested algorithm shows better performance than existing technology in wireless mobile internet communication
environment. When speech quality is secured considering increment of interference to receive in case of suppose that proposed acceptance
method grooves base radio station capacity of transfer node is plenty, and most of contiguity cell transfer node was accepted at groove
base radio station with a blow, groove base radio station new trench lake acceptance method based on transmission of a message electric
power estimate of transfer node be. Do it so that may apply composing PC(Paging Cache) and RC(Routing Cache) that was used to
manage paging and router in radio Internet network in integral management and all nodes as one PRC(Paging Router Cache), and add
hand off state machine in transfer node so that can manage hand off of transfer node and Roaming state efficiently, and studies so that
achieve connection function at node. Analyze benevolent person who influence on telephone traffic in system environment and forecasts
each link currency rank and imbalance degree, forecast most close and important lake interception probability and lake falling off
probability, GoS(Grade of Service), efficiency of cell capacity in QoS because applies algorithm proposing based on algorithm use gun
send-receive electric power that judge by looking downward link whether currency book was limited and accepts or intercept lake and
handles and displays QoS performance improvement.

Keywords
Cellular-IP, PC, RC, PRC, QoS, GoS, Hospital Wireless Network

iy HAFED H At - 2006, 10. 6
AlAtetz A XL 2006, 11. 13



Improving QoS using Cellular-IP/PRC in Hospital Wireless Network

| . Introduction

So that radio Internet transfer does height white
heart’s dream and connection focusing in various
Internet service application technical development
study. Approach on the Internet regardless of
existence and nonexistence subscribe gill net using
various terminal equipment and heights of several
kind of application service need existence and none-—
xistence integration net of structure that can take
advantage of family expense resource of existent
wire authentication net, transfer authentication net,
Internet, CATV net etc. maximum, and meet on
subscriber request accommodating development and
integration of service by technological progress eff-
ectively[1][2].

In this study, propose Cellular-IP/PRC network
that use united paging and roof information admi-
nistration kathy to guarantee QoS in such new lake
acceptance mode and lesser extent cell environment
and has Cellular IP special quality. And divide hand
off state in state real-time, lock head time and
traffic load is been less in network because QoS
hand off action that become different according to
these hand off state does as is attained, and node
function condensation and simplification achieve
paging function at all nodes at feasible solution and
high speed paging of terminal does so that become
real-time multimedia service.

1. Hospital Wireless Network

2.1 Mobile IP Structure

Because must keep state that all computers
always can communicate because subscriber term-—
mals are connected to network in floating state
Mobile IP method internet protocol in IETE Mobile
IP recommendation RFC2002 refer to [3][4]. Keep
communication with different nodes continuously
even if change link that Mobile IP is joined on the

Internet to transfer node in figure 1. It is Mobile IP
which is mobhility offer plan of doing IP base so
that necessary ashes connection may occur auto—
matically without existent nodes and interaction
having IP protocol using Internet Protocol Address
continuously[4][5][6].

Agent that transfer node information of Mobile
IP base is registered is HA. Agent that move by
other net leaving network with HA that transfer
terminal registers own information and registers
newly own position information is FA. Appeared
by basic component groove network HA (Home
Agent) of Mobile IP, bract scale network and FA
(Foreign Agent), MN(Mobile Node) and CN(Corre-
spondence Node)[7]. Because Mobile IP uses HA
and FA, IP supports packet transmission between
CN and transfer node. Packet transmission is made
through tunneling between HA and FA [8]. It is
method that make simulated tunnel between FA
with HA and does so that pass data. HA has
information for current position of transfer node
HA is IP
packet that grow to groove address of transfer

after pass through registration process.

node after [9]. ‘(Correspondent of Address) by pur-—
pose is being capsule ration(Encapsulation). Thr-
ough such being capsule ration process HA sauce
address and new packet that do CoA to destination
Adrs create [9][10].

2 3
Home Nework  _-—===""7==~___ Foreign Networ
) Pl ‘\A:’ ~\‘ LoT N ‘\\ MN
G S 4 s
| N | Q& )-—___
\‘\ ’ \‘\ o
~ . _Boutery §Bouter __~”
(Home AgeRy) Foreian Agent)
\

Global Internet
with Mobile IP

Router

(Correspondent Node)

Fig. 1 Architecture of mobile IP

121



FRAAENG =EA AL A25

Home Network

3
Internet

Foreign Network

Fig. 2 Process of agent registration

2.2 Cellular TP Mobility

Cellular TP suggests effective access with local
mobility administration for transfer base radio sta-
tion. Cellular IP is transfer node that is consisted of
sun network of form of local in urbane scale. It is
protocol that is optimized so that frequent mobility
administration who produce whole terminal mobility
by hand off by protocol that form supplementing
Cellular IP protocol function may be suitable to
necessary radio access network. Cellular IP su-
pports paging function or fast hand off function
that do not offer from Mobile IP and passes packet
based on IP protocol, and minimizes load which
happen by signal and is kept to position information
database information.

—— Paging update Packet

== Route update Packet Internet

with Mobile IP

(@

[Xiemey [Xifemey [ x from F | [Xiome
Fig. 3 Process of paging-update and route-update
packet

Figure 3 shows update state of paging Cache
when transfer node X moved from G cell to F cell.
Paging packet to do Routing A from transfer node
X that have been arrived recently via port that
check its Cache and turns node C paging update
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packet find. Next, pass to all directions if A passes
paging packet to C and C does not have some
information for node. Paging packet that send by D
1s abolished automatically after time-out but bec—
ause it knows that D is no node for own cell. On
the other hand, E finds X that check its Cache and
sends packet through F. Therefore, E passes paging
packet to F and X. If transfer node receives paging
packet, nodes that pass sending by router with
paging update packet because create Routing update
packet make Routing Caches form Mapping. When
Routing update packets are carried on gateway,
Routing Caches of all paths equip form, and normal
packet transmission is achieved as temporary store
packets are passed to transfer node on gateway.

B<§))C
=== Data Packet
=— Route update Packet

Route Cache Route Cache
(MN X) (MN X)

Fig. 4 Soft handoff of cellular-IP

Figure 4 sent ups to up-link establishing value
of S flag of route update packet by 1 if arrive in
the hand off point while transfer node exchanges
and moves data packet from A cell to B cell by
Cellular TP's soft hand off method.
station in up-link records all base radio station

Base radio

informations about B to be belonged forward with
A that transfer node belongs to route Cache and
sends data to both base radio station. Data packet
that send route update packet at base radio station
ago if it is uplink because transfer node establishes
value of S flag by 0 after transfer to new base
radio station is not been coming to time-out after
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given time and receives data packet from new base
radio station. In so doing, transfer node can achieve
fast and soft hand off receiving data packet without
some damage or delay from all of the new base
radio station and move base radio station hand off
interval. If Cellular IP's soft hand off arrives in the
new base radio station own data packet establish
multiplex route by transmitting transmission and
Routing update packet and accomplishes smooth
hand off and cancellation is attained by Routing
expiration sight by area secession of base radio
station which path cancellation is receiving service
present. Accomplish soft transmission by est—
ablishing multiplex route at current Cellular IP's
soft hand off, but because do not terminate path,
give strain to network with waste of system res—
ource.

II. Cellular-IP/PRC Handoff

In this paper, Cellular-IP/PRC  to
guarantee QoS in Cellular network. Cellular- IP/

propose

PRC is doing based on Cellular IP environment to
offer micro mobility, and added PRC and hand off
state machine to guarantee QoS. Cellular- IP/ PRC
1s position mobility of transfer node in micro
Cellular network as proposed succor to offer micro
mobhility. Cellular-IP/PRC hands off processing is
fast and controls position transfer of transfer node
with existent Cellular IP

network for macro mobility support.

rapidly and worms

Cellular - IP/PRC environment is consisted of
Cellular IP network that one Cellular- IP/PRC
gateway manages, and Cellular- IP/PRC gateway
takes in Cellular 1P
environment, and gateway or Cellular IP node is
added to access network for mobility that
Cellular-IP/PRC net supports Cellular IP. Transfer
node in Cellular-IP/PRC has 3 state machine in
hand off state with figure 5 except active state and

charge of role of FA

idle. Action process in idle and active state is equal
in Cellular-IP. But,
"Paging-Route-update packet”

transfer node transmits

in cycle "Paging-
Route-update time” about all of the active state and
idle to supply Rauteu information in network in
Cellular-IP/PRC. Also, when move position for tra-
nsfer node of idle in case of hand off for transfer
in hand off state,

transmit in "Hand off-state-update time” cycle of

node of active state arises

short interval breeding as soon as move "Hand off
- state packet” to supply relevant information.

send handoff
state packets

HandOff

beacon received
from new BS

send page-route-update
send page-route-update packets when there is

y
state packets ° ; no data to transmit
ive-state-imer expired @

Fig. 5 Handoff state machine cache management
state diagram

IV. QoS of Cellular-IP/PRC Hospital
Network

When new moat was accepted at base radio
station of cell K at QoS Routing algorithm, consider
quantity of interference, and can appear with
way(l) if endure and applies QoS; in a bibli-

ography[10] in base radio station h,.

P
=
(M=1)vP+ I, + AT~ DSme (D

QOSJ =@G-

When there is no Ay in denominator of right
side of way(l) here, when new moat is not
accepted, it must be (bS;p= QoSpp, to satisfy

speech quality. By increment A7 of interference by
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that new transfer node x is accepted at cell k base
radio station is added, expression(l) can become
QoS;p = QoSppo.  This
subscriber’s bunker among specification currency

time, cell h;, is lost

for busy many subscribers. Therefore, cell h;'s

base radio stations must transmit signal(NOK, ) so

that do not accept new moat to cell k base radio
station so that occasion that lose such busy bunker
may not occur. Therefore, lake acceptance control
algorithm is as following because accept new moat
of transfer node x though cell k base radio station
be, and receives all OK}“ signal from contiguity ba-

se radio stations composure enough to own GoSp,q

accepts new moat enough.

@ 1t is base radio station ®={1, 2, --*K), and

base radio station k(kE®) and contiguity

base radio station h)i (I=1, 2, -,
(h,€®, 1= K) measure and update PRC
periodically.

@ Send a letter file Lot electric power century
that receive from base radio stations

“k Pn,
moment transfer node x in base radio station k

requires new trench by base radio station k.

@ Base radio station k supposes it when moat
of transfer node accepted and

calculates Gb.Sppe..

This time, if it is QoS < QoSppl7dBl,

intercept new trench, or -calculates trans—

X was

mission of a message estimate electric power

P, of transfer node, and transmits with z,

at contiguity base radio stations.

@ Contiguity base radio station h, recasts whole
(oS that calculate AZ and uses this to use
transmission of a message estimate electric
power £ and z, of transfer node x that
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receive.
This time, transmit by QoS < QoSppe two
faces NOK, , or OK, base radio station k.

® Accept transfer node x if base radio station k
receives all OK, from contiguity base radio

station h;, otherwise intercept new trench.

V. Simulation Result

Transmission cost Qppp of "Paging—update pac-
in Cellular- IP/PRC
within access network for T time of 1 transfer

ket” appears with way(2)

nodes when transfer node is idle.

Spup™ Cpyp< T

2)
T'pyy

Qpop=

Here, Cppp is number of farewell party of

"Paging-renewal packet”’, and in size of "Route-
update packet” and cycle of "Paging—update time”
QoS
packet amount decreases as number of transfer
node increases from both Cellular [P and
Cellular-IP/PRC. In case Cellular-IP and Cellular-IP
/PRC are below 100 with base radio station or node
in case of decrease being

improve. According to figure 6, the data

within paging area
inverse proportion by same form, and are equal
condition in case of transfer node increases, data
in Cellular-IP/PRC  was
smaller with simulation with Cellular-IP. m com-

packet amount much

pares with Cellular IP because is seldom big
preferably usually although if synthesize this,
paging territory is consisted according to network
topology effect from Cellular IP and is showing that
CIPpg improves. Figure 7 displays ratio of node
that have PC at whole node in access network that
display control packet in network by transfer node

change, and the control packet amount decreases
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control packet rapidly than data packet as number
of transfer node increases from both Cellular IP and
Cellular-IP/PRC. Also, control packet decreases
rapidly in Cellular-IP/PRC, but Cellular IP reduced
similarly with the data packet amount. This result
can know that control packet can increase sharply
being proportional hereupon as idleness transfer
node increases within network from Cellular IP.

On the other hand, QoS of Cellular-IP/PRC
improved stably in 60Mbit in the
amount more because distribution availability of

data packet

transfer node hardly be influenced in vitality or idle
in network in Cellular- IP/PRC.

) Figure No. 1

L
)
E

File Edit Yiew |nset Tools Window Help
DEEHE A A~Ar 2P0
Cellular-IP ¥s CellularIP/PRC{Data Packet)

---- Cellular-IP
—— Cellular-IP/PRC

Quanitity of Packet [Mbit]

70 i i
o 50 100 150 200 250 300 350 400 450 500
Murnber of Mhs

Fig. 6 Data packets rate on the increase mobile node

)|Figure No. 1 BB
File Edit “iew Insert Tools Window Help
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---- Cellular-IP
— Cellular-IP/PRC

50

Quanitity of Packet [Mbit]

0 I i
o a0 100 150 200 250 300 350 400 450 500
Mumber of MNs

70

Fig. 7 Control packets rate on the increase mobile node

VI. Conclusion

Study radio access network QoS such as Selrulra
IP improvement because service offer and hand off
that
communication and transfer

position management Internet artery  of
communication —are
extensity on the radio Internet connote several
Mobile IP

which protocol that is used in wire net wire net

problems with transfer IP Routing.

because was designed to base in radio transfer
network QoS guarantee problem have, and does
fetters in wire transfer improved QoS in radio
transfer network because did not consider QoS.
Used united paging roof information administration
cache to guarantee QoS in new lake acceptance
mode and cell environment to register this to HA
because Cellular IP is allocated new dependence
address whenever move cell liver in case of
Internet Protocol Address is allocated in the base
radio station and solves problem. When propose
Cellular- IP/PRC network with Cellular IP special
quality and compares Cellular- IP/PRC with Cellular
IP, paging-renewal withdrawal is big, but in access
network all in copper node quick and correct paging
possible.  Also, high speed Routing of data packet
that is received newly was available. Because when
achieve Routing for the first received data packet
from the Internet, electric wave of control packet or
data packet becomes unnecessary, signal traffic load
reduced stably within network. To decrease of
transmission lag because process time is shortened
in node by Cellular-IP/PRC node Cellular IP node
and composition and use method are simple, and
search a kathy QoS - improved in 60 Mbiit. Cell-
ular-IP/PRC could solved problem of transfer IP's
hand off and position administration effectively and
achieve different improving fast and softly as that
transfer node receives data to both in done hand off
interval.
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