S-72.2505 Digital Transmission Methods

FExam 14. 12. 2011
A1l five tasks are evaluated and taken into account in the grading. The exam can be written in Finnish.
Swedish or English

This is a closed book exam

1. A number of transmitters use CDMA. The baseband signal bandwidth is B = 5MHz and the
length of the spreading code is 7 = 1ms. Perfect sinc pulse shaping is assumed.

a) What is the chip duration?

b) What is the spreading factor?
¢) How many independent users can communicate by transmitting at the same time if they
use different orthogonal spreading codes and each user utilizes a complex baseband sig-

nal?
d) What would the data rate of one user be if QPSK signalling is used?

2. Calculate the de\li_'ysg’rggd,lhc njg,_de_lz_ix_ggread and mean delay spread of the channel described
in table below. What is the channel coherence bandwidth? Is the channel frequency selective
or frequency flat for WCDMA, with a si 3.84 MHz?
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3. Consider a transmission using two sngnals in{ interval [0, 7). One ission | "
between 0 and 27'/3 and is zero e - ' : and T




n when the SNR is below 7 dB when two-branch diversity with

mbining is used. The diversity branches have the same average strength and

fading 15 independemnt
Hint he distnbution of the instantaneous SIg

Deter the ume fracti

nal-to-nosse ratio for two-branch selecuon

Here. 7 is the average SNR. and - is the instantancous SNR, both in the linear domazn

5. We have a system where packet data 1s transmitted osing uncoded BPSK n blocks of length
n = 100. The probability that a block is received erroncously (not all bats are correct) is

Paos(7.n) =1 —[1 — Pl
where - is the Signal-to-Noise Ratio (SNR), and the bit error probabality may be approximated
by Psx(7) = 5. Throughput is the data rate of correctly received blocks, T = logy (M) »
(1 — Paysl(~)), where M is the comstcllation size. We are interested in 2 targel Swoughput

a) What SNR is required to achieve the target throughput?

b) What is the approximate bit-error probability at this SNR?
c) If we would use a ransmission method achieving Shannon’s capacity. whach SNR should
we use to achieve this throughput?
) What is the loss in SNR [dB] from using uncoded BPSK 1o realize this transsmssion”




