S-72.610 Answers to the home tasks fall term 2003

1

a) The preferred M-values are:

1,3,4,7,9,12,13,16,19,21,25,27,28,31,36,37,39,43,48,49,(52,56,61,63,
64,67,73,76,79,81,83,84,91,97,100)

b&c)
n D/R 21+ % M = (D/R)2/3 Mpreferred C/Ncarrier =756/ M
2 8.75 25.52 27 28
3 4.91 8.04 9 84
4 3.78 4.76 7 108
5 3.27 3.56 4 189
2.
SFM{—-SFM, |n=2 n=3 |n=4 |n=35
—7.68 0.1706 |0.3076 |0.4130 | 0.4929
—13.98 0.0400 |0.1169 |0.2000 | 0.2759
3.
M Islc Imrc Gslc Gmrc
2 1.005-10> |2.003-10° | 10.20 dB | 11.70 dB
1.015-10° |2.427-107 | 15.78 dB | 19.13 dB
4.
BEP [no div |div div.gain div div.gain
(SLC) (MRC)
10° | 16.90 9.30 7.60 7.83 9.07
10° |26.98 |14.79 12.19 13.30 13.68
107 [36.99 [19.93 17.06 18.43 18.56
5. a) The spectrum mask must be changed to absolute values

£e[0,100kHz] = G(f)=1.122
1€ [100,330kHz] — G(f)=10710%23 . exp(=7.05In10- £/230)

£€[330,1600kHz] — G(f)=10""

SIR="7.57 dB
SIR = 64.62 dB

b) 1% adjacent channel:

2" adjacent channel:



3" adjacent channel;  SIR =70.02 dB

6.

n
a) Py = Pyax (%) , when B, > Pin, otherwise B = Pyin

I/n
N

Pmax
(2+n)
2
Pmin ( +n)/n 2Pmax Pmin n
C) Foom = Pnax + el
Pmax (n+2) Pmax
d)
Poratio | n=2 | n=25| n=3 | n=35| n=4 | n=45| n=5
10dB [297dB|3.44dB|3.84dB [4.19dB |4.51dB|4.78 dB|5.03 dB
20dB [3.01dB[3.52dB|3.98dB|4.39dB|4.76dB|5.11dB|5.42 dB
30dB |3.01dB|3.52dB[3.98dB[4.39dB |4.77dB |5.12dB|5.44 dB
40dB |[3.01dB|3.52dB|3.98dB|4.39dB |4.77dB |5.12dB|5.44 dB
7.
a) n=3.5— Rp,, =29.704 kbit/s
b) n=3.5-—>Ry, =52.753 kbit/s
8.
a) 233 us
b) 1) ASNR =2.45 dB i1) ASNR=1.24 dB
9.
a) M=321
b) —— =0.233
Rcell

10.

a) A=17998744 km?

b)

T,ps =378.8 s
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