Before anything, open Matlab and run demo. Select communication blocksets and play with the PLL frequency synthesizer, GMSK and MSK demo systems. 

Then, build a Simulink model for a GMSK transmitter, simulate it, and compare against the block provided by Matlab. 
Consider a block diagram of one particular implementation of a GMSK transmitter as illustrated on the next page. 
The data generator generates a symbol of either 1 or -1 randomly every Td = 1/1MHz. That is each symbol is a square pulse of duration 1 s and amplitude of either 1 or -1. The data symbol is sampled every T = 1/100MHz = 10 ns. The sampling clock signal is the 100MHz reference frequency signal generated using a source block.

For simplicity, realize the Gaussian filter in discrete-time with a sample period of T = 1/100MHz = 10 ns.  A continuous-time Gaussian filter has unit impulse response given by:
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BTd product specifies the ratio of bandwidth of P(t ) to data rate, the modulation index h is defined as:
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For GSM, we are required to have: BTd = 0.3, h = 0.5. Evaluate P(t) at an appropriate number of points and use this vector as the FIR (finite impulse response) representation of the filter. The number of points should be selected so that the truncated tails at both ends contain negligible energy.
The integrator is also realized as a digital integrator or a summer (the Kph/(1-z^-1) block). Use an IIR filter block for this. The gain Kph should be selected such that if the data is a single symbol of 1, the steady state integrated value should be /2, as we explained in class.
The cos and sin blocks are math function blocks. Use ideal D/A blocks. The two filters after the D/A can be either band pass or low pass, and should be IIR filters enterd as transfer functions. 
For the mixers, use ideal math multiplications. The limit amplifier can be implemented as an ideal sign function. Dividing by N means taking one up edge, skipping next N-1 edges, using the next one to get a down edge, skipping the next N-1 edges, taking the next one to get an up edges, and so on. The timing difference between an up edge of this signal and an up edge of the reference sign is the output of the PFD (phase frequency detector) measured in units of UI (unit interval = 1/100MHz). 
The charge pump following the PFD is represented by an ideal gain. The loop filter H(s) is low pass filter. It should be either a first order or second order LPF with unity DC gain. The circle with a sine wave inside is a voltage controlled VCO. The small signal representation of the VCO is simply Kv/s. The 90 degree phase shifter can be an appropriate delay. The gain of the charge pump Ich affects the PLL bandwidth and should be selected appropriately. The PA can be a simple gain block.
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