Methodology - Dynamic Spectrum Success for Cognitive Radio Networks
To implement dynamic spectrum access for cognitive radio networks, several MAC protocols have been designed [1, 2, 3, 4] for optimization and decision on spectrum sensing and spectrum access. Similarly in [5, 6, 7, 8, 9, 10, 11, 12, 13], negotiations among secondary users for spectrum access to avoid collision due to simultaneous transmission have been reviewed. Also in [14, 15, 16, 17, 18, 19, 20] MAC protocols was designed to optimally assign available frequency/ time slot to secondary users

The network is be based on distribution coordination function(DCF) I. e carrier sense multiple access with collision avoidance CSMA/CA. generally if a station wishes to transmit on a channel, sense the channel if idle before attempting transmitting. It senses the channel for a period of DIFS (DCF IFS) the distributed coordination function interframe space. After the DIFS expires, the station keeps sensing the channel for additional random time duration which is a function time slot. The additional time slot that the station should wait after detecting the channel idle is determined by a backoff counter (BC). And the backoff counter is randomly selected from a range [0,CW], where CW is the contention window. The value of the contention window is double after each unsuccessful acknowledgment [21]. The minimum and maximum values of CW (CWmin and CWmax respectively) are CWmin 32 and CWmax 1023. After the backoff timer is chosen the station will continue to sense the channel for the period of DIFS If found the channel busy it will then suspend its transmission. When multiple stations contend for the medium at the same time, the station that picks the lowest random backoff timer wins and will send its packet first [22] Alternatively to avoid the problem of hidden node and exposed node a RTS-CTS mechanism can be used along with network allocation vector (NAV) [21, 22, 23, 24]. in this case when a station want to get access to the channel after undergoing the CSMA/CA procedure, it will send an RTS ( request to send) frame instead of the data it self. The RTS frame contains the duration for the transmission and all the nodes in the vicinity of the transmission will detect the frame and send clear to send CTS which contains NAV.
SYSTEM ARCHITECTURE AND SIMULATION
The network consist of two items the access point (AP) and nodes.

The Access point (AP) would be wireless local area network server (WLAN) cond to function as a TV base station and the nodes are wireless local area network (WLAN) workstations i.e. the primary (licensed) user and secondary (unlicensed) users also known as the consumer premise equipments (CPE), but their access point functionality will be disable in . 1 the networks will operate in a fixed point-to-multi-point topology
SIMULATION PARAMETERS
There are two basic configurations the physical layer configurations which may be fixed and the MAC layer configuration which may be variable form scenario to scenario. Generally some of these parameters are as follows:

1- Numbers of nodes

2- RTS/CTS control frames this can be enable or disable

3- Media access control fragmentation can be enable or disable

4- Packet data unit PDU frame this can also be long or short

5- Transmission power this can be high or low

6- The range of the signal

7- The contention window size (CWmin and CWmax)

8- Slot time

9- Short inter frame space (SIFS)

10- Distribution coordination function inter frame space (DIFS)

11- Receiver sensitivity

12- Data rates

13- Simulation time
NUMBER OF NODES
As there will be 20 different scenarios with 2-15 nodes (primary and secondary users)
RECEIVER SENSITIVITY
This is another important parameter, the receiver sensitivity as described in IEEE 802.22 standard [25] considered. Therefore the secondary users will be cond to have the following receiver sensitivity in a different scenario
Digital TV signals
-116dBm

Analog TV

-94dBm

Wireless Microphone

-107dBm
Table.1: receiver sensitivity for digital Tv, analog Tv and wireless microphone

DATA RATES
Data rates from 18Mbps to 24Mbps is considered
SIMULATION TIME
The simulation time will be set to one hour but depending on the nature of the scenario.
SPECTRUM ACCESS CONTROL
When a licensed user does not access the spectrum, spectrum opportunities are generated. The secondary user opportunistically access the radio spectrum as shown in the .2 below

Therefore to access the spectrum band, the secondary user has to perform spectrum sensing to detect the activity of the primary user in that channel. As shown in the chart bellow
QUEUING FOR PRIMARY AND SECONDARY USERS
Dynamic sharing of spectrum among the primary and secondary users in this architecture will be very difficult by considering if both primary and secondary user request to access the spectrum simultaneously, in idle situation the request by the secondary user will be blocked. Similarly if the secondary user is using the channel an incoming request from the primary user will be block, several researches and models were proposed [26, 27, 28, 29, 30, 31] to analyzed the blocking performance in a cognitive radio environments.

In this system, some of the MAC parameters are considered for queuing model for the licensed and unlicensed users bearing in mind that the licensed user should have the highest priority in accessing the medium and the secondary user will access the spectrum based on opportunity so that each user has different probability of accessing the channel. Some of these parameters are:
SHORT INTER FRAME SPACE (SIFS)
Assignment of different inter frame space (IFS) create different access time for varying priority [32]. Therefore by varying the IFS creates different priority levels for the users. The licensed user has the highest priority and therefore will have the lowest SIFS. While for the unlicensed users the SIFS would be uniformly distributed. Though the effect of varying IFS on spectrum access would be considered
CONTENTION WINDOW (CW) SIZE
Modification of the contention window (CW) size for Backoff procedures can as well create another chance of having the primary user to have higher priority in accessing the medium than the secondary users as the Backoff time is a function of random number and is chosen from the contention window by the relation

Backoff Time=Random ( CWmin-CWmax)* Slot time

From the relation above Backoff time is directly proportional to the contention window, the smaller the CW the smaller the Backoff time and the higher spectrum access. According to [33] he establish a relationship for the medium access delay as a function of contention window and number of users and found out that the medium access delay increases as the contention window increases. .4 bellow shows the effect of having large contention window on the medium access
CONSTRAINTS AND LIMITATIONS
· The proposed architecture can only be used in a shared spectrum access where by the radio spectrum can be simultaneously shared between the primary and secondary users

· The protocol does not provide adequate admission control for the secondary user where by the secondary user can be blocked if both the primary and secondary user contended for the medium at the same time based on the assumption that both users backoff timer expires while the medium is free, the probability of such event occurring is very low but still need to think about it

· The proposed architecture does not provide a means of monitoring primary user activity so that the secondary user can easily vacate and stop transmitting if the primary user arrived
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