
17.7.1 Appendix 17.A: Adjacent channel interference

Co-channel interference is the only type of interference under idealized assumptions that all TXs

send in the frequency channels assigned to them, and that all RXs have perfect bandpass filters

that allow them to suppress all radiation outside the frequency channel they are listening to.

However, real-life FDMA transceivers do not fulfill such idealizations. Therefore, radiation from

adjacent frequency channels can cause interference. In the following, we investigate the

minimum requirements for transceiver hardware such that adjacent channel interference is

limited to values that do not affect performance significantly. If the assumptions are not

fulfilled, the users within a cluster can interfere with each other, and this interference has to

be taken into account for the link budget.

Adjacent channel interference is created by two effects:

1. TX radiation is not limited to the nominal frequency range. Depending on the type of

modulator, and various properties of TX hardware, the spectrum of generated signal 2

extends over a larger frequency range. As transmit filters are not ideal, this out-of-band

radiation is not completely suppressed (transmitter splatter). At the victim RX (which listens

in frequency channel 1), this radiation cannot be suppressed anymore. As it lies in frequency

band 1, the passband of the RX, it passes to the demodulator essentially without

attenuation.

2. At the RX, radiation from channel 1 is suppressed insufficiently by the RX filter. Thus,

some of the signal in channel 2 is passed on to the demodulator, where it acts as

interference.

Due to the large dynamic range of mobile radio signals, adjacent channel interference can be

significant. Consider the uplink: if two users, operating on adjacent channels, are in the same

cell, the signal levels at the BS can easily differ by 50 dB or more. Therefore, adjacent channel

suppression has to be on the order of 70 dB, which can be quite difficult to achieve. In particular,

the steepness of the transition from passband to stopband can pose problems. The introduction

of guard bands allows the use of filters with gentler slopes. Typically, an FDMA system with 16-

kHz signaling bandwidth per channel uses 25–30-kHz channel spacing (distance between the

center frequencies of the channels). We can see that this has a significant impact on spectral

efficiency.

When specifying channel selectivity, it is important to note that the frequency jitter of local

oscillators can reduce nominal channel spacing. For typical FDMA signals, this implies high

requirements for the stability of the filter. A >1-kHz jitter of a local oscillator means a relative
accuracy of about 1 ppm (at a 900-MHz carrier frequency).

Intermodulation can create further interference. Intermodulation products are created when

two or more signals pass through a nonlinear element (e.g., amplifier). Consider the case of two

sinusoidal carriers with frequencies f1 and f2 passing through a nonlinear amplifier. The

nonlinearity creates components with frequencies if1 � kf2, with i; k ¼ 0; 1; 2; . . . In particular,
third-order intermodulation products (components with frequencies 2f1 � f2 and 2f2 � f1Þ are
problematic, because they lie in the same frequency range as the desired frequencies f1, f2.

Intermodulation products can be created:

1. In the power amplifier of the BS, when it amplifies signals for several frequency channels.

If each channel has a separate amplifier, then intermodulation products can be created only

in the combiner and antenna.

2. In the Low Noise Amplifier (LNA) of the RX: the RX filter before the LNA is usually

wideband (for cost reasons), such that signals in different frequency channels are amplified

by the LNA, and intermodulation products are created. Narrowband filtering is performed

Wireless Communications Andreas F. Molisch
# 2005 John Wiley & Sons, Ltd


