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1. Consider an FDMA system without power control.  Assume that the base station receiver has an adjacent channel suppression of 40 dB, and that the minimum C/I needed for proper working is 12 dB.  Let one mobile be located at a distance of 10m from the base station.  Beyond what radial distance from the base station is the adjacent channel un-usable by any mobile if the path loss has an exponent of a) 2 (i.e., LOS) b) 3.5 (e.g., Hata model)?

2. In problem 1, what should be the maximum spurious emissions of a transmitter in the adjacent channel if the co-channel interference is to be at least 10 dB lower than the ACI, and therefore negligible?

3. Sketch transmitter and receiver block diagrams for an FDMA mobile capable of simultaneously operating on two channels in order to enable channel measurements and seamless handoff.  Minimise duplications of components.

4. The base station and mobiles in an FDMA system employ 1ppm TCXOs for generating the RF carriers.  For a system operating in a small band around 2GHz, (a) what is the minimum channel bandwidth if the spectral inefficiency due to guard bands has to be no more than 10%? (b) Assuming QPSK modulation with RRC pulses having 25% excess bandwidth, what is the minimum bit rate per channel that this implies? (c) If the channel tracking algorithm employed in the PHY requires the channel to be quasi-static for at least 10 bits, what is the order of magnitude of the maximum fade rate (defined as average number of times per second the received signal level fades deeply under the desired mobility conditions)? (d) If the rms delay spread is 2 us, how many bits long do you expect the ISI to be at most, and will the fading be frequency-selective or not?

5. In a 10-slots/frame TDMA standard, 10 us are allotted for PA ramping at the beginning/end of each slot. The accuracy of ranging is assumed to be +/- 0.5 bit. An overhead of 24 bits is needed for the PHY layer algorithm. The latency due to TDMA (ignoring propagation delay and processing delay) is not to exceed 5 ms. (a) What is the minimum payload data rate of a single-slot-per-frame channel if the overall TDMA efficiency is to be at least 10% ? (b) What is the burst rate in (a)? (c) If the rms delay spread is 2 us, how many bits long do you expect the ISI to be at most, and will the fading be frequency-selective or not?

6. If the same Eb/No is desired in Problems 4 and 5, what is the ratio of the instantaneous transmit-powers in the FDMA and TDMA mobiles ?

