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ABSTRACT

We propose a soft QoS-based borrowing scheme for call admission control(CAC) in DVB-RCS(Digital Video
Broadcast-Return Channel via Satellite). Some of the ongoing calls temporarily and fairly release bandwidths that
can be used to accommodate a new call in an overloaded satellite network. The amount of bandwidth borrowed
from each call is proportional to each user’s critical bandwidth ratio, one of parameters for soft QoS mechanism.
Simulation results show that the proposed scheme improves the system performance in terms of call blocking

probability and bandwidth utilization.

I. Introduction

Currently developed or planned broadband satel-
lite systems, including low earth orbiting (LEO),
medium earth orbiting(MEO) and geostationary
earth orbiting(GEO) satellites, have been proposed

to support interactive services. Particularly, devel-

oping DVB-RCS systems make possible providing
multimedia services such as voice, video, and
high-speed internet!'’. The characteristic of this
system is that the capacity of the return link is
less than in the forward link. Some researchers
have studied about the radio resource manage-

ment(RRM) in the return link. To overcome the
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limited resources and large propagation delay in
DVB-RCS systems, call admission control and
bandwidth reservation scheme require an effective
scheme that provides adequate QoS guarantees.
Admission control become important since the
amount of bandwidth requested by connections
may exceed the level of bandwidth available at
the time of call setup. During the duration of the
connection, the network provides that the certain
amount of bandwidth will be maintained. But the
required bandwidth of multimedia connections var-
ies for a session according to the user’s QoS
requirements. Therefore hard QoS-based resource

3 teduces the utilization of

management such as '
network resources. On the other hands, soft
QoS-based scheme is guaranteed that the waste of
network resources decreases by degrading the in-
dividual QoS level of existing calls B

When the network has insufficient bandwidth
for a new call, it borrows bandwidth from every
ongoing call and allocates bandwidth to a new
call. The proposed admission control and band-
width reservation reduce the call blocking proba-
bilities and increase the utilization of resources.
However, soft QoS-based borrowing scheme de-
cides to how it borrows from every existing call.

The rest of the paper is organized as follows.
Section II presents the description of DVB-RCS.
The proposed admission control concept is de-
scribed in Section III. Section IV presents the
simulation results. The conclusion of this work is

presented in Section V.

Io. DVB-RCS network

We consider a DVB-RCS network that consists
of one hub station, a GEO satellite and a number
of group terminal called return channel satellite
terminals(RCSTs). Fig. 1 shows the network archi-
tecture of DVB-RCS systems. In DVB-RCS sys-
tems, the multiple accesses used in the return link
is multi-frequency time division multiple ac-
cess(MF-TDMA) that shares time slots among
RCSTs. Each frame is defined as time slots of

the fixed length and the packets are encapsulated
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in ATM-like cell format(53 bytes) or MPEG-2
format (188 bytes).
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Fig 1. The network architecture of DVB-RCS

To obtain the desired number of time slots,
each RCST reports hub station. Upon receiving
requests, CAC function, one of RRM functions, in
hub station calculates bandwidth allocated RCSTs
using the proposed resource allocation scheme.
And hub station broadcasts terminal burst time
plan(TBTP) to RCSTs. TBTP includes each
RCST’s transmit time and RCSTs transmit the
packets.

In DVB-RCS specification, there are four ca-
pacity requests; continuous rate assignment (CRA),
rate based dynamic capacity(RBDC), volume
based dynamic capacity(VBDC), free capacity as-
sigmnent(FCA)[6J. When RCSTs request resource
from hub station, they use one of -capacity
requests. But there is no method defined for opti-
mizing the allocation of resource to RCSTs and
admission control scheme in spite of describing

1 Hence to

four capacity categories specified in
use the resource of satellite system efficiently, re-
source management such as CAC and bandwidth
reservation scheme for DVB-RCS systems is

needed.

M. Call admission control based on
soft QoS and borrowing scheme

A basic concept of the proposed CAC scheme
allocates bandwidth released from existing calls to

a new call. In borrowing scheme, it important to
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decide to the amount of bandwidth borrowed from
each ongoing call fairly. The utilization of band-
width decreases in the network if the borrowed
bandwidth exceeds the bandwidth allocated to a
new call. Therefore, this paper proposes CAC
scheme using critical bandwidth ratio, £ pro-
posed in EL

The critical bandwidth ratio defines as relation
between users’ QoS requirements and the allo-
cated bandwidth and calculated by soft QoS con-
troller proposed in "', For example, if the network
allocates 64kbps’ bandwidth to the voice traffic,
the critical bandwidth of its voice traffic is equal
to 1. The bandwidth supported for the voice traf-
fic is equal to 32kbps, the critical bandwidth ratio
is equal to 0.5. Fig. 2 shows a basic concept of

the proposed scheme.
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Fig 2. A basic concept of a proposed scheme

We assumed that the number of traffic class is
equal to M and the number of calls of m-th class
. Let C . be the allocated band-
width to n-th call with class m. The bandwidth
borrowed from each existing calls presents the

is equal to N

following equation:

C nm(l . E mn) (l)
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is the critical bandwidth ratio of n-th

mu

where &£
call with class m. Eq. (1) results in bandwidth
wastes if the total amount of released bandwidth
exceeds the requested bandwidth for a new call.
Hence, to waste bandwidth and borrow fairly
from ongoing calls, Eq. (1) may be modified.

Let C,(y.+1 be the requested bandwidth from
a new call which is (N+1)-th call with class m.
And then the bandwidth released each existing
calls is calculated by Eq. (2):

c mu(l T 'E nm)
N
N,

| C mn(l - E mn)

C released _

mn

T; xC pn.+n @)
mE:l n=
Unlikely the hard QoS concept, the proposed
scheme can admit a new call even though the
network does not allocated bandwidth. Hence, it
reduces the call blocking probability and increases
bandwidth’s utilization by admitting more users.

IV. Simulation and results

Let C be the total bandwidth in the network.
We assumed that C = 2Mbps, M = 3, N, = 6,
N2 =2, N; = 2 and the value of ¢, and ¢
defines in Table 1. Let C,; be a new call with
the requested bandwidth, 384kbps.

Using the traditional hard QoS schemes, this new

mu

request is rejected since the total sum of (¢ is

equal to 1,984kbps.

But the proposed CAC using soft QoS-based
borrowing scheme admits the request since the re-
quested bandwidth is equal to the total sum of
bandwidth(=384kbps) the borrowed from ongoing
calls. To verify our scheme’s performance, we
simulate using NS-2. We assumed that the num-
ber of class is equal to 2 and the source model
is on-off source. Each source is assumed to the
active duration of 500 msec, the off duration of
833 msec. The peak rate of class 1 and class 2
is 32kbps and 64kbps, respectively. The basic pa-
rameters which are used in this simulation are de-
fined as Table 2.
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Table 1. The example of the proposed scheme.

traffic Coml1 =% m) Co
class, m C % .. | using Eq.(1) | using Eq.(2)
[kbps] [kbps]
Ci=64 t=1 0 0
C2=64 Tp=1 0 0
- Ci3=64 | %13=1 0 0
Ciu=128| %=1 0 0
Ci5=128 | % 5=1 0 0
Cis=384 | T6=1 0 0
. C2i=128 | §,=0.5 64 48
C21=384 | £5,=0.5 192 144
3 C31=256 | %3,=0.6 102.4 76.8
C31=384 | %3=0.6 153.6 115.2
Table 2. Simulation parameters
Parameters Value
Satellite range 37,500 km
Traffic model on-off source
Uplink data slot size 53 byte
Uplink channel data rate 2 Mbps
Uplink data slot size 53 byte
Number of data slots per frame 240
Data slot time 1.766 msec
Number of Traffic class 2
Critical bandwidth ratio 05 ~1

Fig. 3 shows the call blocking probability of
the proposed soft QoS scheme and traditional
hard QoS scheme such as®. Because of soft
QoS-based borrowing scheme, the proposed
scheme admits a new call but the traditional
scheme rejects in overloaded hub station. In this
situation, our scheme temporarily allocates band-
width borrowed from «calls to a new call
Therefore the call blocking probability of our
CAC scheme is lower than traditional hard QoS
scheme.

Fig. 4 shows the utilization of the proposed
scheme and the traditional scheme. Degrading the
QoS requirements of each call, the network ad-
mits more calls. As shown in results, our pro-

posed scheme improves the performance of net-

work.
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Fig 3. The call blocking probability vs. the number of
connections
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Fig 4. Utilization vs. simulation time

V. Conclusion

We proposed a call admission control and res-
ervation scheme for multimedia satellite network.
The proposed scheme using critical bandwidth ra-
tio can increase the number of users and use the
radio resource efficiently. The simulation results
showed that the proposed scheme reduces call
blocking probability and increases the bandwidth’s
utilization. Also the proposed borrowing scheme is

fair.
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