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1 Introduction
In the last meeting the similarity between EMC RF immunity requirements and the RF out of band blocking requirements was discussed [1], in addition a proposal was made to define exclusion bands so that EMC RF immunity only applied in bands which have been declared as co-existence bands [2].
This proposal discusses these issues further.

2 Discussion

It has been pointed out that as EMC RF immunity is required to protect against strong fields from co-located systems then for the EMC requirements as system of exception bands can be used so that only the declared co-location bands are tested.
The blocking requirements for co-location requirements are much higher than the standard blocking requirements. 
So if the OTA power level applied to the AAS BS during co-location blocking tests represents a higher receiver power level than the EMC immunity power level then it is known that no damage will occur to the receiver.

The EMC RF immunity power level is defined as a field strength, so the received power level will depend on the gain and hence the size of the AAS BS antenna at that frequency.

As the co-location blocking levels and the size of the BS change depending on BS class each needs to be looked at independently.

2.1 Wide area BS

The conducted co-location blocking interferer level for wide area BS is 16dBm.

The received power due to the EMC RF immunity field strength is based on the antenna gain/size. For a wide area BS we can assume the largest antenna size is limited by practicality

We can make some assumptions based on existing antennas and some assumptions about all OTA BS architectures:

· A single column antenna (2GHz band) is approx 1.5m x 0.15m
· A 700MHz antenna could be as long as 2.5m

· An antenna of this size connected to a single RX is almost certainly not an OTA AAS BS.

· AAS may have a number of columns (making the wide greater) but is unlikely they would use RF beam forming to a single receiver.

· It is assumed an OTA AAS BS has >8 TRX units, it is unlikely if a single RX were attached to a large array that there were be no conducted interface.

· A generous upper size estimate for a single sub array for an AAS BS is 1.5mx0.15m

It can also be noted that the EMC field strength requirement has been increased by regulators from 3V/m to 10V/m

With a fixed sub-array size of 1.5m x 0.15m and a radiation efficiency of 0.66 and assuming that there is no reduction in gain outside the design band of the antenna. The received power due to the EMC field strength is approx 16dBm.
As a number of worse case assumptions have been made on the size of the antenna sub-array in front of each receiver and the resultant power level is the same as the blocking power level. It is safe to assume that the EMC RF immunity test can be carried out in the co-location bands with no danger of damaging the receiver.
2.2 Co-location requirements
There a number of co-location requirements in the RF specification, all of which use the assumption that the coupling between 2 co-located BS is worst case 30dB.

This figure has been used to derive the wide area blocking interferer level:


Pwide area = 46dBm, hence Pinterferer = 46 – 30 = 46dBm

However the isolation between co-located systems is not based on the far filed pattern of the antenna, or even 2 antennas facing each other, but reasonable co-location assumptions:

The scenarios are shown in [3] are as follows:
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Figure 3.
The different configurations used during the measurements. d denotes the displacement

It is being discussed if the OTA requirements for co-location scenarios should be based on specifying aggressor power levels at defined proximity to the victim rather than try to estimate the far field antenna gain and generate an equivalent conducted power level.

As the co-location requirements are outside the antenna operating band frequency estimating gain is very difficult so any such estimation is very difficult to do.

In such situations, the interferer is not applied in the directions where the antenna has gain (this could be represented by the RoAoA?) as it is not relevant to the scenario.
Further work needs doing to agree the methodology for the co-location blocking interferer definition, but if such a proximity based approach is used then it will also be necessary to define some form of spatial exclusion zone for the RF immunity requirements.

3 Summary

The out of band co-location blocking interferer levels and the RF immunity levels have been compared and found to be almost the same. A such it is safe to carry out the EMC RF immunity tests in the declared co-location bands without any danger of damaging the receiver units.
However the methodology for co-location blocking has not yet been agreed, if a proximity based approach is used based on the co-location scenarios, rather than generating a equivalent conducted power level based on the far filed performance of the antenna. Then it may be necessary to form a spatial exclusion zone for the RF immunity requirements also.
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