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1 Introduction
In the last meeting progress was made on the OTA out of band blocking requirement and a WF [1] capturing a number of agreements and open issues was approved.

The following proposals were agreed:
Proposal 1: The out of band blocking requirement is based on a fixed interferer OTA power level ([EIRP]) at a fixed distance for all frequencies. 

Proposal 2: For the requirement definition the wanted signal and the out of band blocking interferer are from the same direction.

Proposal 3: Out of band blocking is defined only over the RoAoA associated with the minimum sensitivity
Proposal 4: Use the minimum sensitivity (i.e. lowest declared EIS from the OSDD declarations) plus 6dB as the wanted signal level.

Proposal 5: conformance is only necessary at the reference direction. 
With the remaining open issue being the value of interferer and the distance at which it is specified.

2 Discussion

The background behind the current conducted requirement for out of band blocking has been investigated in [2]and [3]. Much of this has already been captured in the technical report (TR 37.843):
Analysis shows that the worst case interferers are still other 3GPP BS and WLAN systems

For BS to BS the OTA interference power level is given by the co-existence scenario at 288m i.e. 

43 dBm + 13 dBi - 6dB = 50 dBm.

The WLAN interference can be calculated based on BS to UE minimum distance and the WLAN Tx power, WLAN is specified in EIRP rather than total power, the value is 30 dB EIRP hence the interference power level can be calculated as 30 dBm (EIRP) at a distance of 42 m.

For example: these 2 requirements can be resolved to a single worst case power level a suitable fixed distance for the specification for example at 10 m.


BS to BS = 50 dBm -20*log10(10/288) = -50 -29.2 = 20.8 dBm


WLAN = 30 – 20*log10(10/42) = 30 – 12.5 = 17.5 dBm

The exact level and distance for the requirement are FFS.

2.1 Power level

The specified power level depends on the distance but the worst case and the power from which the existing 105dBm conducted requirement was derived is 50dNm at 288m.

2.2 Distance

In reality the chosen distance for the core requirement is not very important as for conformance purposes any change in path loss can be calibrated out.  
It is worth considering that as the wanted signal and the interferer are from the same they will also be radiated from the same distance during conformance, any choice of suitable distance for the core specification should take this into account.
Possible methods for setting a sensible distance for the core requirement are:

· Far field distance of the whole array

· Far field distance of the element

· Linked to test chamber size

· Arbitrary number  - not linked to any background

Briefly looking at each of these:

The far field of the whole array 

Considering the range of frequencies for the out of band interferer (1MHz to 12.75MHz) attempting to select a distance which is in the far field is not sensible as it varies with frequency over a large range, for example


A 2GHz antenna with largest dimension of 10λ (approx 12 elements at 0.85λ spacing) or 1.5m. 
The far field is estimated by 
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At 1MHz this gives a distance of, 
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And at 12.75GHz this gives a distance of,
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Even specifying 200m would not cover all cases as if the frequency of operation were lower and the antenna larger then the maximum distance would be even greater.

As these distances are too great to be useful as conformance test distances there is no benefit in using them for the core requirement.

As reasonable compromise would be to use the far filed distance of the wanted signal – however this is not always the same as depends on implementation.

It is not desirable to have variable distance for the specification, the intention is a fixed distance and fixed power level for the core requirement.

The far field of the elements

The out of band interferer itself is unlikely to reach the beam forming network of the AAS BS, the effect on the wanted signal from the out of band blocking interferer will be due to non-linearity in the front end after the interferer has been filtered. As such it is extremely unlikely that a coherent beam will ever be formed. 

The far field for the interferer therefore will be based on the element/sub array size rather than the array size. Using the same example above for a 2GHz 0.9λ element

At 1MHz this gives a distance of, 
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And at 12.75GHz this gives a distance of,
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In this case the distances are much smaller, in fact much smaller than is likely to be useful as it is to close for the wanted signal.
Typical test chamber size

The out of band blocking requirement covers a large frequency range – as such a CATR or near filed system is difficult to use as they tend to be designed for te operating band.

There are similarities in the requirements to the existing EMC radiated immunity tests which are done in EMC chambers. In such cases the size of the chamber is lower than the far field distance for the array but greater than that for the element. So the distance is valid for the interferer applied to the element but would not be far filed for the wanted signal. 

However as the blocking is only done in the reference direction the difference between the near field gain and the far field gain is not great and can be calculated.

For a 10 element 0.6λ spacing antenna the difference between near filed and far filed in the reference direction can be seen below:
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It can be noted that the beam shape is much distorted in the near foiled but the reference direction remains the peak and as the distance increases the error reduces.

Also the error is always negative the near field pattern has less gain than the far filed pattern – hence for conformance if eth distance is small and the results is a pass then this is on the safe side as performance for the wanted signal will improve as distance increases.

The exact details of an appropriate measurement distance is can be further discussed in the conformance section. However it seems that a EMC chamber of approx 5m is probably sufficient for the oob blocking test. Hence a specification distance of 5m could be considered.

Arbitrary number

As none of the proposals are 100% appropriate there is a risk they could lead to confusion, an arbitrary round number selected to make the numbers reasonable has some benefit. For example 30m gives an interferer level of 30dBm. The distance is selected just to make the requirement simple.
3 Summary
The power level should be based on the worst case interfere used to specify the existing conducted requirement

Proposal 1: power level is based on a 50dBm interfere at 288m
The distance used to specify the interferer for oob blocking requirement is not critical as the power can be adjusted to any distance for conformance as follows:


OFFSET = 20*log10(dcore/dtest) dB

However there are 3 options highlighted in this paper:

· Far field distance of the whole array for the wanted signal – worst case assumption e.g. 50m

· Requirement 35dBm @ 50m
· Far filed distance of the element for the interferer – worst case assumption e.g. 2m

· Requirement 7dBm @ 2m

· Typical distance for  a appropriate test chamber – e.g. 5m

· Requirement 15dBm @ 5m

· Arbitrary distance – e.g. 3m

· Requirement 30dBm @ 30m
We do not have a strong reference for a specific distance, as there is no strong benefit for any of the suggested numbers the arbitrary selection of 30dBm at 30m seems reasonable

Proposal 2: the distance used for the core requirement is an arbitrary distance of 30m

Proposal 3: the interferer definition for the requirement is therefore 30dBm at 30m
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