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7.4
In-band selectivity and blocking

The in-band selectivity and blocking characteristics are measures of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer inside the operating band and are defined by a wideband and a narrowband blocking requirement.
As explained in subclause 7.1 and 7.5, for a multi-band receiver capable of operating in band X and Y, the band Y in-band blocking range should be excluded from the band X out-of-band blocking requirement and vice versa. For this joint exclusion area, the in-band blocking requirement would apply instead.

In order to minimize the impact of blocking between the bands, the in-band blocking is modified for multi-band capable BS to ensure that the blocking probability for each band is kept to a reasonably low level and does not increase proportionally with the added frequency range with multiple bands. In order to achieve this, the interfering signal in one band should degrade the wanted signal level for the other band by much less than the 6 dB applied for in-band blocking within one band. The allowed degradation can be determined through analysis of blocking probabilities. 

The in-band blocking requirements are normally derived through system simulations giving a distribution of potential interfering signal levels. The maximum in-band blocking interferer level is then picked so that it is not exceeded in 99.99% of the cases for macro scenarios [9] or 99.98% of the cases for micro scenarios [9, 10]. This gives 0.01% and 0.02% blocking probability respectively for macro and micro scenarios.

If the frequency range with potential blockers is extended with another band of equal size and we allow the same 6 dB level of degradation, the probability of not being blocked (in the macro scenario) will be 99.99% from each of the bands. The total blocking probability will then be

P[blocked] = 1 – P [Not blocked] = 1 - 0.9999 x 0.9999 ≈ 0.02%

In order to avoid this doubling of the blocking probability, it is agreed to allow for less degradation in case of a blocker in the “other” band. If we want interferers in the "other" band to have a considerably reduced impact on blocking, we need a probability of not being blocked much closer to 1 from that band, rather than 0.9999.
The blocking probability has a very strong dependence on the assumed blocking limit, which has been showed in numerous simulations documented in 3GPP TRs [9, 10]. The results show that the probability of not being blocked is much closer to 1 if the blocking limit is increased 4-5 dB. The same effect would occur if the system can be more resistant to the same blocking limit, i.e. the degradation for the same blocking level in the “other” band will be less than the usual 6 dB in order to reduce the blocking impact. Such a decreased degradation can be translated into an equivalent reduction in blocking interferer level.
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Figure 7.4-1: Relation between the equivalent interferer level and degradation
Figure 7.4-1 shows the relation between interferer level and the resulting degradation, assuming that the interferer adds linearly to noise as power. The relation shows that a reduced degradation from 6 to 1.4 dB corresponds to an equivalent 9 dB decrease in the interferer level. When translating this 9 dB reduced interferer level into a reduced blocking probability, it can be seen that it results in a considerably reduced impact on the blocking probability. It is therefore sufficient to reduce the degradation for in-band blocking from the “other” band from 6 to 1.4 dB. This would ensure that the blocking probability for each band is kept to a reasonably low level and does not increase proportionally to the added frequency range with multiple bands. The note in the blocking tables is modified accordingly.

For multi-band combination where the bands are close to each other, the inter RF bandwidth gap may be so small that the frequency range for the in-band blocking requirement overlaps, which means that the joint exclusion area is actually a contiguous frequency range. In this case the usual in-band blocking requirement (with 6 dB sensitivity degradation for UTRA/E-UTRA) should apply for the full in-band blocking frequency range listed for the operating band, while the lower sensitivity degradation would apply outside that frequency range in the joint exclusion area.
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