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Abstract
In wireless Disseminate Service (MBS), the common channel is 
used to multicast the MBS content to the Mobile Stations (MSs) 
on the MBS calls within the coverage area of a Base Station (BS), 
which causes interference to the dedicated channels serving the 
traditional calls, and degrades the system capacity. 
The MBS zone technology is proposed in Mobile Communications 
Network (MCN) standards to improve system capacity and reduce 
the handoff delay for the wireless MBS calls.
In the MBS zone technology, a group of BSs form an MBS 
zone, where the macro diversity is applied in the MS, the BSs 
synchronize to transmit the MBS content on the same common 
channel, interference caused by the common channel is reduced, 
and the MBS MSs need not perform handoff while moving between 
the BSs in the same MBS zone. 
However, when there is no MBS MS in a BS with the MBS zone 
technology, the transmission on the common channel wastes the 
bandwidth of the BS. It is an important issue to determine the 
condition for the MBS Controller (MBSC) to enable the MBS 
zone technology by considering the QoS for traditional calls and 
MBS calls. 
In this paper, we propose two Efficient Channel Assessment 
schemes: DCA and EDCA by considering the condition for enabling 
the MBS zone technology. Analysis and simulation experiments are 
conducted to investigate the performance of DCA and EDCA.
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I. Introduction
To improve the system capacity and reduce the handoff delay for 
wireless Multicast and Broadcast Service (MBS), the MBS zone 
technology is being proposed in several Mobile Communications 
Network (MCN) standards, such as IEEE 802. 16-2009 [ 1], 
Enhanced MBS Zone in IEEE 802. 16m [2], and Multimedia 
Broadcast multicast service Single Frequency Network Area in 
3GPP Universal Mobile Telecommunications System (UMTS) 
and Long Term Evolution (LTE). 
Fig. 1, illustrates the general MCN architecture with the MBS zone 
technology. The MBS Controller (MBSC; Fig. 1 (3» accommodates 
the functionalities including the MBS zone management, service 
announcement, membership management, security management, 
session management, session transmission, multicast connection 
identifier and IP address management. The MBS Server (Fig. 1 
(1» is the MBS content provider. The Multicast Router (Fig. 1 
(2» performs multicast routing (e.g., IGMP and PIM-SM) for the 
MBS content in the IP network.

Fig. 1: The MCN Architecture With MBS Area Technology

Two types of logical channels (including common channel and 
dedicated channel) are used to transmit the MBS content. Fig. 
2, illustrates the channel pool consisting of common channels 
and dedicated channels. The transmission of a dedicated channel 
is point-to-point between the Base Station (BS) and the Mobile 
Station (MS), which serves either an MBS call or a traditional 
call (i.e., unicast packet-switched or circuit switched call). The 
transmission of a common channel is point-to-multipoint between 
the BS and a group of MSs. The common channel can be used to 
multicast the MBS content to all MSs subscribing the same MBS 
in the coverage area of the BS (known as the cell). Compared with 
the dedicated channel, there is no associated control channel for 
the common channel to report the channel quality of the MS. To 
cover the whole cell, the transmission power of a common channel 
should be large enough. Therefore, the usage of a common channel 
may result in higher interference to the dedicated channels. It 
is recommended to use a common channel to deliver the MBS 
content while the number of MSs listening to the MBS content 
is sufficiently large.
To make a traditional call, an MS performs SFC with Cells to 
obtain a dedicated channel. If there is an idle dedicated channel 
in Cells, the new traditional call is accepted. Otherwise, the new 
traditional call is blocked, which is referred as “new traditional 
call blocking”. To complete a traditional call, the MS performs 
SFD with Cells, and a dedicated channel is released.
To join the MBS service, the MS executes PSJ with Cells and the 
MBSC to obtain a common channel. For a new MBS call arrival, 
the MBSC checks whether the data flow to Z for the MBS service 
exists. If the data flow does not exist, the MBSC negotiates with 
all cells in Z for bearer resources, and establishes the MBS data 
flow to all cells in Z. Then, the MBSC sets zone to enable. All 
cells in Z turn on the same common channel to activate the MBS 
zone technology. Afterward, the MS can receive the MBS content 
from the common channel of Cells.
To disjoin the MBS service, the MS executes PSL with Cells 
and the MBSC. When an MBS call is completed, the MBSC 
determines whether to deactivate the MBS zone technology in Z. 
If there is no MBS calls in Z, the MBSC informs all cells in Z to 
turn off the same common channel to deactivate the MBS zone 
technology. The MBSC terminates the MBS data flow to Z, and 
sets zone to disabled. 
In scheme Basic, a common channel with the MBS zone technology 
is always reserved to serve MBS calls. A new MBS call request 
to the BS or a handoff MBS call request (i.e., an ongoing MBS 
call moves from the old BS to the new BS belonging to the same 
MBS zone) can always be accepted. However, the reservation of 
a common channel in all cells in an MBS zone implies that there 
are at most C; = Ci - dz - 1 dedicated channels in Celli to serve 
the new or handoff traditional calls even when there is no MBS 
call in Celli. Obviously, the radio resource is not fully utilized in 
the MBS zone technology. To summarize, scheme Basic does not 
take the following two issues into consideration to enable the MBS 
zone technology: I) The channel pool status (to enable the MBS 
zone technology, e.g., the number of served MBS calls); II) The 
common channel or the dedicated channel (to serve the MBS calls). 
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There are seldom previous works touching on these issues.
In this paper, we propose two Efficient Channel Assessment 
schemes: DCA and Enhanced DCA (EDCA), for more flexible 
channel Assessment in the MBS network. In DCA, the MBS 
network determines whether the MBS zone technology should 
be enabled or disabled when an MS joins/leaves the MBS service. 
Scheme EDCA enhances DCA by also considering the behavior 
of the traditional call. The proposed schemes are very practical to 
be implemented in the MBS network. We propose analytic models 
and conduct simulation experiments to investigate the performance 
of our proposed schemes. Our study provides guidance for MBS 
network operators when to use Basic, DCA, or EDCA.
The execution of schemes DCA and EDCA are described in the 
following subsections.

II. Efficient Channel Assessment Schemes: DCA AND 
EDCA
In this section, we propose two Efficient Channel Assessment 
schemes, DCA and EDCA, for the MBS network. In DCA, the 
MBSC attempts to activate the MBS zone technology if the 
number of MBS calls in all cells (belonging to the same MBS 
zone) is equal or larger than a pre-defined B. When the MBS zone 
technology is disabled, DCA turns on a common channel to serve 
the MBS calls if the number of MBS calls in the cell is larger 
than de. The EDCA enhances DCA by putting the behavior of the 
traditional call into consideration. When a traditional call arrives 
in a cell where there is no free dedicated channel, EDCA attempts 
to have more dedicated channels by activating or deactivating the 
MBS zone technology.
Suppose that an MS currently resides in Cells belonging to Z, 
where Z . For DCA and EDCA, 
we introduce the following variables and counters. 

• : For Celli Z, the  counter is maintained in to 
count the number of traditional calls in Celli.

• : For each Celli  Z, the MBSC maintains the counter 
to count the number of MBS calls in Celli.

• : The threshold  (where 0 is defined 
to control activating or deactivating the MBS zone 
technology. 
com• i: This variable is maintained in Celli (belonging to Z) to 
indicate whether the common channel is turned on to serve the 
MBS calls, where comi = on (comi = off) implies the common 
channel is turned on (off). The comi variable is referenced 
when the MBS zone technology is disabled (i.e., zone = 
disabled). If zone = enabled, there are 
dedicated channels in Celli. Otherwise (i.e., zone = disabled), 
there are = Ci and dedicated channels in 
Celli when comi = off and comi = on, respectively.  

III. Performance Evaluation
In this section, we investigate the performance of schemes Basic, 
DCA, and EDCA in terms of the Satisfaction Indication (denoted 
as S 1) to reflect the MS’ satisfaction about the MBS network. 
Let (Pcm) be the probability that a traditional (an MBS) call is 
completed, t  ( ) be the probability that a traditional (an MBS) 
call is connected but is eventually forced-terminated, ( ) be 
the effective expected call holding time for a traditional (an MBS) 
complete call,  ( ) be the effective expected call holding 
time for a traditional (an MBS) incomplete call, and 
( ) be the expected non-interrupted traditional (MBS) 
call holding time. Then S1 can be expressed as

+

.

V. Conclusion
This paper proposed DCA and EDCA for more flexible channel 
Assessment for MBS, which improve the SI performance for 
users. However, more signaling overheads are caused by DCA 
and EDCA. Therefore, we proposed analytical and simulation 
models to study the SI performance for Basic, DCA, and EDCA. 
Our study provides the following guidance for MBS network 
operators when to use Basic, DCA, or EDCA:
When the macro diversity functions well (i.e., dz is small), Basic 
is the good choice since the SI performance for the three schemes 
are almost the same. On the other hand, when dz is large, EDCA 
is the better choice. 
As the number of MBS calls in a cell is larger (i.e., higher 
lower , or lower ), EDCA is the better choice. 
The performance enhancement of EDCA over DCA decreases as 

increases. Therefore, when traditional call arrival rate 
is higher enough, DCA is suggested. 
The performance trend for the three schemes for different MS 
mobility patterns are almost the same.
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