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In this paper, an efficient reservation-based handoff control scheme is proposed for im-
proving bandwidth utilization in multimedia mobile cellular networks. In the proposed
scheme, the network reserves resources for handoff traffic based on both the probabilities
of a call moving into its neighboring cells and the traffic loading distributions in those
neighbors. An analytical model is developed to obtain the performance bounds of the pro-
posed scheme. The simulation results indicate that by the proposed scheme, an increase
in bandwidth utilization is achieved, while maintaining low call dropping probabilities for
real-time calls under different traffic load distributions.

1. INTRODUCTION

Future mobile networks will provide many Internet-based data services [1]-[2], besides
voice services. Handoff control schemes which can guarantee quality of service (QoS) for
multimedia traffic play an important role in these mobile networks.

Up to now, various solutions have been proposed for handoff control in mobile networks.
One kind of solutions is based on queuing handoff requests till the system has free network
resources [3]. However, this method reduces the handoff dropping probability at the cost
of increasing end-to-end delay. It causes QoS degradation for real-time traffic which has
strict latency requirements. The other kind of solutions is based on reserving a fixed
or adjustable amount of resources in neighboring cells exclusively for handoff traffic [4]–
[7]. Although it has been shown that handoff dropping probability can be reduced by
these reservation-based schemes, the bandwidth exclusively reserved for handoff traffic
obviously causes low efficiency.

In order to improve new call blocking probability and bandwidth utilization, call ad-
mission control (CAC) and dynamic resource or channel allocation (DCA) schemes are
considered in handoff control schemes [8]–[12]. Naghshineh and Schwartz [8] proposed
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a distributed CAC scheme for single class traffic. In this scheme, the potential hand-in
traffic was estimated and considered for call admission. By this method, the handoff
dropping probability was maintained below a predetermined QoS level. The proposal in
[9] extended this idea to multi-service scenarios. However, both of them require complex
computations in order to obtain the potential hand-in traffic when the network capacity
is large. Hiew and Zukerman demonstrated that DCA schemes outperform fixed chan-
nel allocation schemes in bandwidth utilization [10], although additional overheads are
introduced by processing channel/bandwidth reallocation. In the schemes of [11,12], by
dynamic resource allocation, more hand-in calls can be accepted even when there is no
free bandwidth or reserved bandwidth available, leading to a high bandwidth utilization.

In this paper, we propose a different handoff control scheme based on better utilization
of the reserved resources for scenarios with multiple traffic types. In the proposed scheme,
real-time calls have a higher priority than data calls. Bandwidth reservation for a real-
time call depends on both the probability of the call moving into its neighboring cells and
the loading condition in those neighbors. Dynamic resource sharing between different
traffic types is allowed to improve efficiency. When the reserved resources are not used
by real-time calls, they can be shared by hand-in data calls. Real-time hand-in calls are
also allowed to borrow necessary resources from data calls in progress when the reserved
bandwidth is exhausted. Overall, the proposed scheme aims to improve network efficiency
without sacrificing the dropping probability of real-time calls.

The rest of this paper is organized as follows. Section 2 describes the proposed scheme
in detail. Section 3 presents the traffic models used for performance analysis in Section 4.
Section 5 discusses the numerical results of the proposed scheme, including comparisons
with other schemes. Finally, concluding remarks are given in Section 6.

2. SCHEME DESCRIPTION

We consider a cellular mobile network which provides two typical classes of services:
Class 1 provides QoS guarantee services such as voice or video services; Class 2 supports
data services with a minimal bandwidth requirement (which may be zero), such as file
transfer. The bandwidth allocated to a Class 1 call is fixed and denoted as B1. The
bandwidth allocated to a Class 2 call is variable throughout its call duration. A Class
2 new call is admitted when the so-called free bandwidth (defined as the bandwidth nei-
ther allocated to nor reserved for any call) is larger than its non-guaranteed bandwidth
requirement denoted B2. However, the bandwidth allocated to it may be reduced to a
certain level which we call the minimum guaranteed bandwidth denoted B2m.

Our handoff control scheme covers two aspects of handling handoff calls. Firstly, it
provides an efficient reservation algorithm to reserve bandwidth for Class 1 handoff calls.
Secondly, it decides whether to accept a handoff call based on dynamic bandwidth sharing
between the two different classes of handoff calls.

In the proposed scheme, after a Class 1 new call is admitted, its requested bandwidth
B1 will be reserved in the immediate neighboring cells, for its next possible handoff,
based on the movement probabilities of this Class 1 call and the current traffic load in
the neighboring cells. It has been demonstrated that the movement probability of a call
from the current cell to the next adjacent cell can be obtained by mobility prediction



[13]–[14]. Note that how to predict user mobility pattern and movement probability is
beyond the scope of this paper, detailed research on this issue can be found in [13]–[14].
Let qjm(k) be the probability that a Class 1 call denoted k, in its next handoff, will
move from cell j to cell m, given that the call duration is longer than its sojourn time
in cell j. A flowchart of our dynamic reservation procedure is depicted in Fig. 1. In our
proposed reservation algorithm, bandwidth B1 is reserved in cell m for call k if qjm(k)
exceeds a given threshold Pv as in [7] and the number of Class 2 connections with non-
guaranteed bandwidth (> B2m) in cell m is less than a given threshold value Nth. Also,
the total capacity reserved in any cell, for potential Class 1 hand-in calls, is bounded
by the maximum value Nh. When a Class 1 call handoffs to a new cell, the bandwidth
reserved in the neighbors of the current cell will be released, and the reservation algorithm
described above will be applied again in the neighbors of the new cell.

Figure 1. The proposed reservation al-
gorithm.

Figure 2. Admission policy for Class 1
handoff calls.

Since most of data traffic can tolerate longer transmission latency, the dropped packets
due to handoff blocking can be recovered by retransmission. Therefore, in the proposed
scheme, after a Class 2 new call is admitted, no bandwidth is reserved in the neighboring
cells for future handoff use.

Now, it comes to the second part of the proposed scheme – deciding whether a handoff
call can be accepted. Fig. 2 depicts the procedures of admitting a Class 1 handoff call.
When a Class 1 handoff call arrives in its target cell, the network firstly checks whether
free bandwidth in the cell is larger than the requested bandwidth B1. If yes, this Class
1 call is accepted. Otherwise, the reserved bandwidth in the target cell is allocated to
this Class 1 call. If there is reserved bandwidth in the cell being borrowed by Class 2
calls, the borrowed bandwidth is returned to accept this Class 1 handoff call. If both
free bandwidth and reserved bandwidth in the target cell are not available, this Class 1
handoff call can be accepted by borrowing bandwidth from Class 2 connections allocated
with non-guaranteed bandwidth B2.



In order to minimize the handoff dropping probability for Class 2 calls, we treat the
Class 2 handoff calls as follows. A Class 2 handoff call will be admitted as long as
the target cell has sufficient free bandwidth to support merely the minimal bandwidth
requirement B2m. Otherwise, the system will check for the reserved but unused bandwidth
in the target cell, if available, the Class 2 handoff call is allowed to temporarily borrow
the reserved but unused bandwidth from the future Class 1 hand-in calls. Otherwise, the
Class 2 call will be dropped.

3. TRAFFIC MODELLING

We assume that new call arrivals of Class c traffic, c = {1, 2}, follow a Poisson process
with an average rate λc, and that the call holding time tdc is exponentially distributed
with mean 1/µc. For the sake of simplicity, we adopt the handoff traffic models presented
in [15]. Handoff call arrivals are assumed to follow a Poisson process with an average
rate λhc and the dwelling time tsc during which a Class c call remains in the same cell
is assumed to be exponentially distributed with mean 1/ηc, although the distribution of
dwelling time may not strictly follow the exponential distribution in practice [13].

Based on the above assumptions, a call handoffs from the current cell to a neighboring
cell with probability ηc/(µc + ηc). Let qjm be the probability of a call moving from cell
j to its neighboring cell m, m 6= j; in the hexagonal cell,

∑
m qjm = 1. Let Pdc(j, m)

denote the dropping probability of Class c calls handoff from cell j to cell m. Assuming
the traffic load in each cell is uniformly distributed. Thus, a call in any cell j making a
successful handoff has the same probability Psc(j) = [ηc/(µc + ηc)]

∑
m qjm(1−Pdc(j, m)).

Generally, any call may make several handoffs before its termination. We consider a call
which has made n handoffs before it arrives in its target cell j, where n = 0, 1, 2, . . . .
Thus, the probability of this call initiating next handoff is given by Phc(j) = ηc/(µc +
ηc)+Psc(j)ηc/(µc + ηc)+P 2

sc
(j)ηc/(µc + ηc)+ . . .+P n

sc
(j)ηc/(µc + ηc)+ . . . . Provided n is

large enough, the above Phc(j) can be written as Phc(j) = ηc/[(µc + ηc)(1− Psc(j))]. Let
Pbc(j) denote the blocking probability of new Class c calls in cell j. The call departure
rate out of cell j is given by,

λoc(j) = λc(1−Pbc(j))Phc(j) = [λc(1−Pbc(j))ηc]/{µc + ηc− ηc(
∑
m

qjm[1−Pdc(j, m)])}(1)

Finally, since any handoff call departure from a cell is equivalent to a handoff call
arrival in its neighboring cell, the Class c handoff call arrival rate in cell j (λhc(j)) can
be obtained from the sum of the call departure rate of its neighboring cells,

λhc(j) =
∑
m

qmjλoc(m) (2)

4. PERFORMANCE ANALYSIS

It is assumed that each cell in the system has N bandwidth units (BUs), and the proce-
dure of allocating bandwidth units to the calls arriving a cell is modeled by a M/M/N/N
queuing system [16] with Poisson call arrivals, exponential service time and N servers. In
order to simplify the calculation, here, we consider a simple cellular system comprising
7 cells. We consider the states of the central cell (cell 0) in the following analysis. The



impacts from the immediately neighboring cells (cell 1, cell 2, . . . , cell 6) on the central
cell 0 are described by the relations given in (1) and (2). Assuming that the traffic load in
the cluster is uniformly distributed, thus for any cell we have λhc = λoc , and (2) becomes,

λhc = [λc(1− Pbc)ηc]/(µc + ηcPdc) (3)

Without loss of generality, the bandwidth requirements of each class of traffic (B1, B2,
B2m) are measured in terms of BUs. In the following numerical analysis, for simplicity,
we set B2 = 2B1 = 2 BU and B2m = B1 = 1 BU.

Denoting s = (n1, n2, n2m , l2, l2m) as the state of the central cell, where n1 is the number
of accepted Class 1 calls with bandwidth B1; n2 and n2m are the number of accepted Class
2 calls with bandwidth B2 and B2m , respectively; l2 and l2m are the number of accepted
Class 2 calls borrowing B2 and B2m , respectively, from the reserved but unused bandwidth.
Let Nh denote the number of reserved bandwidth units in a cell. The ranges of these state
variables are as follows: 0 ≤ n1 ≤ N , 0 ≤ n2 ≤ b(N − Nh)/2c; 0 ≤ n2m ≤ N − Nh, 0 ≤
l2 ≤ bNh/2c, 0 ≤ l2m ≤ Nh. Denoting N(s) as the total number of occupied bandwidth
units in the state s of cell 0, it is given by N(s) = n1B1 + (n2 + l2)B2 + (n2m + l2m)B2m .

The system state will be changed by the following events: (1) a new call is generated;
(2) a call is completed; (3) a call departs from the local cell; (4) a handoff call arrives.
Fig. 3 shows all possible transitions out of and into state s. Also included in Fig. 3 are
the neighboring states of s denoted as A, B, . . ., I.

Figure 3. The transition diagram for state s.

Transitions from s to A occur with rate p1 = λ1 + λh1 due to admission of Class 1 new
or hand-in calls when N(s) ≤ N − Nh − B1. Transitions from A to s occur with rate
(n1 + 1)p3, where p3 = µ1 + η1, correspoding to Class 1 call terminations or hand-outs.

Transitions from s to B occur with rate p5 = λh1 . These represent admissions of Class
1 hand-in calls when N −Nh −B1 < N(s) ≤ N −B1. Transitions from B to s represent
the same events as transition from A to s and they occur with rate (n1 + 1)p3.

Transitions from s to C occur with rate p2 = λ2 + λh2 . These represent admissions
of Class 2 calls with bandwidth of B2 under the condition of N(s) ≤ N − Nh − B2.
Transitions from C to s occur with rate (n2 + 1)p4, where p4 = µ2 + η2.



Transitions from s to D, s to E and s to F occur with rate p6 = λh2 . These all
relate to Class 2 hand-in admissions. Transitions from s to D relate to B2m calls and the
condition: N − Nh − B2 < N(s) ≤ N − Nh − B2m . Transitions from s to E relate to
B2 calls and the conditions: N(s) > N −Nh − B2m and the unused reserved bandwidth
is larger than B2. Transitions from s to F relate to B2m calls and the condition that
the unused reserved bandwidth is larger than B2m . Transition rate from D, E, F to s,
are: (n2m + 1)p4, (l2 + 1)p4 and (l2m + 1)p4 respectively. They relate to departures or
terminations of relevant Class 2 calls.

When a Class 1 hand-in call arrives, if N(s) > N −B1, but the number of Class 2 calls
with B2 is more than one, this hand-in call is admitted by borrowing bandwidth B1 from
one of the current Class 2 calls with bandwidth B2, and the system enters state G. Such
transitions occur with rate p5 = λh1 . Alternatively, if N(s) > N − B1, but the reserved
bandwidth is being borrowed by a Class 2 call with B2, this Class 1 hand-in call will recall
its reserved bandwidth and the system enters state H (such transitions occur again with
rate p5); otherwise, if the reserved bandwidth is being borrowed by a Class 2 call with
B2m bandwidth, the system enters state I (such transitions occur again with rate p5).

Let Γ be the set of all possible states of cell 0, each of which is a five-dimensional state
of the form: (n1, n2, n2m, l2, l2m). Let πi be the steady-state probability of state i ∈ Γ. Let
Qij be the transition rate from any state i ∈ Γ to any other state j ∈ Γ. The values of Qij

are given in Fig. 3. For example, for i = s and j = A, Qij = p1, while Qji = (n1 + 1)p3.
For the states between which there is no direct connection in Fig. 3, e.g. i = A and j = B,
their corresponding Qij and Qji are zero. Letting also Qii = −∑

j∈Γ−{i} Qij, for all i ∈ Γ,
we now have a Markov chain with infinitesimal generator matrix Q = [Qij] which gives
rise to the following set of steady-state equations:
∑

i∈Γ

πiQij = 0, for all j ∈ Γ, (4)

and the normalizing equation:
∑

i∈Γ

πi = 1. (5)

We compute πi for all i ∈ Γ by solving (4) and (5).
When the system reaches equilibrium, the relation given by (3) is satisfied. In this case,

we obtain the blocking probabilities of Class 1 (Pb1) and Class 2 (Pb2) calls as,

Pb1 =
∑

i∈{i:N(i)>N−Nh−B1}
πi , Pb2 =

∑

i∈{i:N(i)>N−Nh−B2}
πi .

The dropping probability of Class 1 (Pd1) and Class 2 (Pd2) calls are given by,

Pd1 =
∑

i∈{i:N(i)>N−B1,n2=l2=l2m=0}
πi , Pd2 =

∑

i∈{i:N(i)>N−B2m}
πi .

5. NUMERICAL RESULTS AND DISCUSSION

The parameters used in our numerical analysis and simulations are 1/µ1 = 200 s,
1/µ2 = 100 s, 1/η1 = 1/η2 = 100 s, 1 BU = 64 kb/s, N = 30 BUs, Nh = 6 BUs,
B1 = B2m = 1 BU, B2 = 2 BU. The values of λ1, λ2 are set so that the offered load given
by (λ1B1)/µ1 + (λ2B2)/µ2 is as shown in the following figures.



5.1. Performance of the proposed scheme
Because the proposed scheme described in Section 2 is too complicated to be analyzed

exactly, we evaluate the performance based on the simplified analytical modelling de-
scribed in Section 4. The difference between the simplified modelling and the proposed
scheme is that in the former, the number of reserved BUs for Class 1 handoff calls in each
cell is fixed and equals to Nh, rather than depending on the number of existing Class 2
calls in the cell as in the latter. Due to lack of dynamic bandwidth reservation, such a
simplified modelling provides the performance bounds of the proposed scheme.

0 20 40 60 80 100
0

0.1

0.2

0.3

0.4

0.5

Offered Load (Erlang/cell)

C
al

l b
lo

ck
in

g 
pr

ob
ab

ili
ty

 (
C

la
ss

 1
) Simulation results of the proposed scheme

Simulation results of the simplified modelling
Analytical results of the simplified modelling

0 20 40 60 80 100
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

Offered Load (Erlang/cell)

C
al

l b
lo

ck
in

g 
pr

ob
ab

ili
ty

 (
C

la
ss

 2
) Simulation results of the proposed scheme

Simulation results of the simplified modelling
Analytical results of the simplified modelling

0 20 40 60 80 100
0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

Offered Load (Erlang/cell)

C
al

l d
ro

pp
in

g 
pr

ob
ab

ili
ty

 (
C

la
ss

 1
) Simulation results of the proposed scheme

Simulation results of the simplified modelling
Analytical results of the simplified modelling

0 20 40 60 80 100
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

Offered Load (Erlang/cell)

C
al

l d
ro

pp
in

g 
pr

ob
ab

ili
ty

 (
C

la
ss

 2
) Simulation results of the proposed scheme

Simulation results of the simplified modelling
Analytical results of the simplified modelling

Figure 4. Comparisons of the call blocking and dropping probability.

In Fig. 4, we provide numerical results for the call blocking and dropping probabilities
based on the simplified modelling with λ1 = λ2, and that the fixed number of reserved
BUs is set to 6 in each cell for Class 1 hand-ins. This simplified modelling is verified by
computer simulations [17]. As seen from each plots, there are close resemblances between
the simulation and analytical results of the simplified modelling. Moreover, Fig. 4 includes
the simulation results of the proposed scheme, in which bandwidth is reserved on demand
and the maximal number of reserved BUs in a cell is 6, Nth = 1, Pv = 0.8. Comparing the
performances of the simplified modelling and the proposed scheme, we observe that with
consideration of the traffic loading in neighboring cells and the movement pattern, our
scheme outperforms the simplified modelling in most of the cases we consider. It is also
observed that our scheme gives a higher dropping probability to Class 2 calls than the
simplified modelling. This is because when the free bandwidth is exhausted, less reserved
but unused bandwidth is available to Class 2 hand-ins in our scheme under λ1 = λ2.

5.2. Performance comparisons
In this section, we choose two of the typical schemes described in Section 1 for perfor-

mance comparisons with the proposed scheme using simulations. Scheme A combines
bandwidth reservation and reallocation to handle handoff calls as that of [12]. Both
real-time and non-real-time hand-in calls are allowed to borrow bandwidth from other



non-real-time calls in progress, when the free bandwidth and the reserved bandwidth for
real-time hand-ins are exhausted. The bandwidth reservation method follows the one
considered in [7]. Scheme B is a bandwidth reservation-based scheme similar to the one
of [7]. It reserves bandwidth for real-time handoff calls based on the estimated move-
ment probabilities of a call into its neighboring cells. Unlike Scheme A, when both free
bandwidth and reserved bandwidth are exhausted, the real-time hand-ins will be dropped.

We compare the performance of the proposed scheme with that of Schemes A and B
under different combinations of offered load. We define Q as the percentage of Class
1 traffic in the offered load in a cell and Q = λ1·B1

λ2·B2+λ1·B1
, since 1/µ1 = 1/µ2. In our

simulations, Q=20%, 50%, 67% are chosen, which corresponds to 3 cases of traffic load
distributions in a cell. A call will handoff randomly to one of its neighboring cells. The
movement probabilities are randomly generated and fed to the proposed scheme. The
values of Nth and pv are set to 1 and 0.8, respectively1. To avoid the edge effect, additional
12 cells are considered around the seven-cell cluster to absorb hand-outs and generate
hand-ins into the seven-cell cluster.

0 20 40 60 80 100
0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

Offered Load (Erlang/cell) ( Q=20%)

C
al

l d
ro

pp
in

g 
pr

ob
ab

ili
ty

 (
C

la
ss

 1
)

proposed scheme
Scheme A
Scheme B

0 20 40 60 80 100
0

0.02

0.04

0.06

0.08

0.1

0.12

Offered Load (Erlang/cell) ( Q=50%)

C
al

l d
ro

pp
in

g 
pr

ob
ab

ili
ty

 (
C

la
ss

 1
)

proposed scheme
Scheme A
Scheme B

0 20 40 60 80 100
0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

Offered Load (Erlang/cell) ( Q=67%)

C
al

l d
ro

pp
in

g 
pr

ob
ab

ili
ty

 (
C

la
ss

 1
)

proposed scheme
Scheme A
Scheme B

0 20 40 60 80 100
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

Offered Load (Erlang/cell) ( Q=20%)

C
al

l d
ro

pp
in

g 
pr

ob
ab

ili
ty

 (
C

la
ss

 2
)

proposed scheme
Scheme A
Scheme B

0 20 40 60 80 100
0

0.1

0.2

0.3

0.4

0.5

Offered Load (Erlang/cell) ( Q=50%)

C
al

l d
ro

pp
in

g 
pr

ob
ab

ili
ty

 (
C

la
ss

 2
)

proposed scheme
Scheme A
Scheme B

0 20 40 60 80 100
0

0.1

0.2

0.3

0.4

0.5

Offered Load (Erlang/cell) ( Q=67%)

C
al

l d
ro

pp
in

g 
pr

ob
ab

ili
ty

 (
C

la
ss

 2
)

proposed scheme
Scheme A
Scheme B

(A)

(B)

Figure 5. Comparisons of the call dropping probability.

Fig. 5 (A) shows that the proposed scheme and Scheme A give lower dropping probabil-
ity to Class 1 calls (CDP1) than Scheme B under different Q, since they can accept more
Class 1 hand-ins by borrowing bandwidth from Class 2 connections, when both free band-
width and reserved bandwidth is exhausted. Comparing to Scheme A, although CDP1

in the proposed scheme is very close to that of Scheme A under Q = 50%, the proposed
scheme performs better than Scheme A in most of the cases we study. This is because in

1We have also investigated the impacts of Nth and Pv on the performance of the proposed scheme by
simulations. Simulation results have shown that good performance can be achieved when Nth = 1 and
Pv = 0.8. Detailed numerical results and discussions are omitted in this paper due to limited space.



Scheme A, as the total offered load in a cell increases, most of Class 2 hand-ins compete
with Class 1 hand-ins to borrow bandwidth from other Class 2 calls with bandwidth B2

in progress. It leads to less bandwidth that can be shared by Class 1 hand-ins.
Fig. 5 (B) shows that the proposed scheme achieves lower dropping probability of Class

2 calls (CDP2) than that of Scheme B under different Q, since more bandwidth, including
the reserved but unused bandwidth, is available to Class 2 hand-ins. It also shows that
the proposed scheme gives higher CDP2 than that Scheme A under Q ≤ 50%. This is
because the proposed scheme can only accept Class 2 hand-ins by the free bandwidth
or the reserved but unused bandwidth, however, in the same case, Scheme A can accept
more Class 2 hand-ins by borrowing bandwidth from Class 2 calls with bandwidth B2. We
also observe that, as the the percentage of Class 1 traffic in a cell increases to Q = 67%,
the proposed scheme gives lower CDP2 than Scheme A when the offered load exceeds 50
Erlang, because more reserved bandwidth is available to Class 2 hand-ins in our scheme.

In Table 1, we compare the average amount of reserved bandwidth of a cell in Scheme
B and the simplified modelling with the proposed scheme2. It shows that the average
amount of reserved bandwidth in our scheme is lower than that in both Scheme B and
the simplified modelling, since dynamic bandwidth sharing is allowed to accept more Class
1 hand-ins instead of reserving bandwidth. Accordingly, as shown in Table 2, a higher
bandwidth utilization is achieved in our scheme.

Table 1
Average amount of reserved bandwidth.

Q = Offered Load
(Erlang) 20 40 60 80 100

Proposed
scheme 0.0 0.0 0.0 0.0 0.0

20% Scheme B 6.0 5.9 5.9 5.7 5.7
Simplified
modelling 6.0 5.0 4.5 4.0 3.5

Proposed
scheme 3.0 0.1 0.3 1.1 1.3

50% Scheme B 6.0 5.9 5.7 5.6 5.5
Simplified
modelling 5.9 5.0 4.4 4.0 3.6

Proposed
scheme 5.1 0.7 1.7 1.9 2.0

67% Scheme B 6.0 5.9 5.6 5.5 5.2
Simplified
modelling 6.0 5.2 4.3 3.7 3.2

Table 2
Bandwidth utilization.

Q = Offered Load
(Erlang) 20 40 60 80 100

Proposed
scheme 0.58 0.83 0.89 0.92 0.94

20% Scheme A 0.58 0.77 0.83 0.86 0.88
Scheme B 0.56 0.76 0.82 0.85 0.88

Proposed
scheme 0.58 0.86 0.88 0.92 0.93

Scheme A 0.56 0.78 0.84 0.87 0.89
50% Scheme B 0.55 0.77 0.84 0.86 0.88

Proposed
scheme 0.58 0.82 0.88 0.90 0.92

Scheme A 0.59 0.80 0.84 0.89 0.90
67% Scheme B 0.59 0.79 0.85 0.88 0.90

6. CONCLUSIONS

An efficient handoff control scheme which trades off between bandwidth reservation and
bandwidth reallocation, is proposed for improving handoff dropping probability and band-
width utilization in the multimedia mobile networks. The numerical results obtained by
both analysis and simulations show that our proposed scheme achieves higher bandwidth
utilization without sacrificing dropping probability of real-time calls.

2Because Scheme A adopted the bandwidth reservation algorithm similar to that of Scheme B, Table 1
only presents the results of Scheme B.
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