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1 Introduction
The co-location blocking interfere levels and the RF immunity levels have been examined for the wide area BS and it has been found that they are similar. However the other BS classes have lower co-location blocking requirements but the RF immunity limits are the same.

This paper investigates the medium range and local area BS classes to see if the same conclusion can be drawn..

2 Discussion

The co-location RF conducted blocking levels for the different BS classes are:

Wide area :
+16dBm

Medium range : +8dBm

Local area : -6dBm

These are all based on the assumption that the co-location isolation between 2 BS (of the same class) is 30dB.


Wide area BS Pout assumed to be 46dBm (46-30=16dBm)


Medium range Pout max is 38dBm (38-8=8dBm)


Local area Pout max is 24dBm (24-30 = -6dBm)

The EMC RF immunity power level is defined as a field strength and does not change with BS class, so the received power level will depend on the gain and hence the size of the AAS BS antenna at that frequency.

Different BS classes however are likely to be different sizes.

The assumption for eth wide area BS was that the antenna was 1.5m x 0.15m with an efficiency of 0.66. This resulted in an estimated received power due to the 10m/V RF immunity field of 16dBm

Medium range BS

The amount of power received due to the specified RF immunity field is based on the antenna size. In simulations the medium range BS is assumed to have an antenna gain of approx 11dBi (wide area is assumed 16dBi).

The gain of the wide area BS is 5dB lower so the effective area is approx so the effective area of the wide area BS antenna is approx 3 times smaller.

Using this assumption to calculate the received power due to the RF immunity filed gives approx 11dBm receiver power level.

This is 3dB higher than the co-location blocking requirement.

Note for the 3V/m requirement the level is approx -0.5dBm this is below with the RF blocking level

Local area BS

In simulations the local range range BS is assumed to have an antenna gain of approx 0dBi, however this seems like a low estimate. Looking at some antennas marketed for pico BS reveals 5dBi is a more reasonable expectation.

Again using the wide area BS as a reference this is 11dB lower gain so the effective area will be approx 12.6 times smaller

Using this assumption to calculate the received power due to the RF immunity filed gives approx 5dBm receiver power level.

This is11dB higher than the co-location blocking requirement.

Note for the 3V/m requirement the level is approx -5.5dBm this is more in line with the RF blocking level

If the scenarios being considered for RF immunity are based on co-location, the co-located system should be of the same power class as the victim. This is taken into account for the RF co-location blocking requirements as the blocking signal gets smaller, however it is not taken into account for the RF immunity requirements.
Using the simplified analysis above the proposed method for the wide area BS is not suitable for the other BS classes.

Note. If the existing 3V/m is maintained as an immunity level then it is ok for the medium range and only 0.5dB high for the local area

For wide area BS it is being discussed if a proximity based blocking requirement is more suitable, in such a requirement the blocker interferer would be applied inline with the co-location scenario’s, i.e. not in front of the antenna in its main lobe. 

For the other BS classes the co-location scenarios are not so well defined as it seems the same 30dB figure was adopted. It may be harder therefore to define a proximity based requirement.

This issue should be revisited when more work has been done on the RF co-location blocking requirements.

3 Summary

A simple estimate of the max gain and size of the antennas for medium range and local area BS has been made. Using these estimates the worst case received power due to the RF immunity field has been calculated.

Unlike the wide area case where the RF blocking interferer level and the EMC RF immunity level were very similar, in this case the power due to the RF immunity requirement is much higher.

The conclusion that for co-location bands the receiver will be within the range of its designed power capability is not valid for the medium range and local area BS.
Note this is based on the updated 10V.m requirement for RF immunity, using the 3V/m requirement then the situation is acceptable for medium range BS and marginal for local area BS.

As OTA co-location issues and in particular co-location blocking requirements are still being discussed wit te potential to exclude the directions of the main beam from the requirement, it is to soon to make an agreement on this issue. But the power levels for these BS classes should be considered before agreeing the RF immunity methodology.
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