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1 Introduction
The issue of having a minimum requirement on the OTA sensitivity value (as opposed to declared only) has never fully been closed, although for some time work has continued under the assumption that the value will be declared. Due to this no progress has been made on any method to link the OTA sensitivity value to the conducted ref sensitivity value (or any other fixed minimum requirement). Whilst we are not opposed to such a method and have submitted a number of papers which prose methods to use the spatial declarations to estimate the relationship between conducted and radiated sensitivity due to the lack of time to agree such a method (the core should be finished this meeting) we think the OTA EIS value should be declared only.
In the last meeting a WF was approved [1], proposing a method to close this issue in RAN4#77.

2 Discussion
The WF proposed 3 options:
1. Define the relationship between EIS value and REFSENS

2. Define the minimum declared EIS vale

3. Not define the any criterion on declared EIS value. Vender also declare the reason why the EIS value declared.
We will discuss each of these:

2.1 Option 1
The problem with any link between the conducted sensitivity and the OTA EIS is that the antenna gain (and RDN loss etc) needs to be known. Whilst the REFSENS value is conducted and can be regarded as fixed the antenna performance is a variable. The best example of this is to consider 2 systems:
· Example 1. A Non AAS BS connected to a 3 sector antenna with 17dBi gain (with 2dB cable loss), EIS = -101.5+2-17 = -116.5dBm

· Example 2: A non-AAS BS connected to an Omni-direction antenna with 9dBi gain and (1dB cable loss), EIS = -101.5+1-9 = -109.5dBm

Clearly the relationship between the EIS value and the REFSENS value is variable, to fix this relationship would either make the requirement for the higher gain system trivial or it would make the use of low gain antennas impossible. Neither of the options is desirable.

In simple terms the largest variable is the antenna gain/directivity. This is linked to the coverage of the antenna. In [2], we summarized a number of papers we have submitted on a proposed method to use the OTA sensitivity spatial declarations to estimate such a directivity figure.
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Figure 1. Proposed method of linking Reference sensitivity, Basic sensitivity and Antenna directivity

It is important to note that this method does not suggest linking reference sensitivity directly to EIS via the antenna directivity, it is important that the effective antenna loss and the directivity variation margin are included and that they have reasonable values. 

The antenna directivity is estimated from the OTA sensitivity declarations with an agreed method, the existing agreed declarations include the sensitivity RoAoA and a receiver target redirection range.
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Figure 2 Directions diagram showing a receiver target redirection range (green contour) of an OSDD and five (out of many) possible directions of a sensitivity RoAoA (gray shaded areas). Only one of the sensitivity RoAoA 
.is active at a time.
The sensitivity RoAoA can be thought of as the equivalent to the non-AAS passive antenna beam patter and used to calculate the antenna directivity. As the beam width in 2 directions has been declared as a minimum this data can be used to estimate directivity, various estimation techniques are available the most accurate for the expected range of beam widths for AAS is the 36000+ Model

36000+ model:
  D = 10*log10(36000/( θBW*φBW)+0.3) 
The errors of various estimations can be compared with the actual (integrated over the entire sphere) directivity of various antenna patterns:
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Figure 3. Errors in estimation techniques

It is of course also possible for the vendor to declare the entire RoAoA pattern (over the sphere) and the integrated result of that data can be used, but this is beyond the minimum level of declaration.

Whilst we believe this method would provide a means to calculate a ‘minimum’ level for the EIS declaration we do not believe that there is sufficient time left in the AAS WI to agree such a method hence this is not our preferred option.

2.2 Option 2

Define a minimum OTA sensitivity value. This implies a single OTA sensitivity value, the example of the 2 non-AAS systems given in the previous section highlight why this is not sensible.
The only realistic minimum which could be set would be to assume that the lowest possible antenna gain  (and highest possible distribution loss) were to be used. Any other assumption would limit the use of low gain high coverage antennas which would not be a desired outcome.

Whilst it may be possible to do this for wide area BS where antennas and distribution networks tend to be well specified and the performance known (an Omni directional antenna at the on top of a high tower could be considered the lowest gain, highest loss scenario). It must also be considered that medium and local area systems ust also be included and the antenna performance for such system is less well known

In all cases in order not to prevent legitimate implementations the assumed gain values would have to be low and hence in most cases the requirement would be trivial and of little value.

Hence we do not favour such a solution.

2.3 Option 3.

Not define the any criterion on declared EIS value. Vender also declare the reason why the EIS value declared.
This is the vendor declared only scenario with the additional requirement to give a reason behind the declaration. As the technical justification for the reason is not specified then this could be trivial. 
For example:  if the EIS is -116.5dBm (example 1 above) then 

a) the reason could be as simple as ‘the equivalent antenna gain is 15dB’. This information adds nothing but meets the requirement of a reason.

b) The reason could also be based on the method explained in [2], i.e. the RoAoA declaration gives HBW of 60deg, VBW of 12deg giving an antenna directivity estimate of 
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The effective antenna loss and the directivity variation margin are assumed to be 2dB

The declared EIS is hence -101.5dBm +2 – 17 = -116.5dBm

To mandate the ‘reason’ to sue the 2nd option (b) is effectively the same as option 1 and hence we do not think that such an option is feasible in the time left in the WI. 

However if vendors are free to offer any reason they wish then the addition of  the additional requirement of ‘Vender also declare the reason why the EIS value declared.’ Does not really add much to the requirement. For the sake of progress on this item we are happy for it to be included but do not think it necessary.
3 Conclusion
This paper has investigated the 3 option in the WF and offered our opinions on each.
Option 1 we believe is technically feasible and have offered an approach which could achieve the desired goal. However we do not believe at this stage it is practically feasible to reach agreement on this (it has been clear when this approach has been discussed many companies disagree with it) and hence for the sake of completing the work item we do not support this option.

Option 2 is only feasible if the minimum required EIS is very low and hence  does not offer any real benefit. If the value was low enough to not limit implementations then we could support it but do not believe this could be agreed in the WI timescale so we do not support this option.

Option 3 is the ‘declared only’ approach with the addition requirement of the vendor providing a ‘reason’ for the declaration. If its current form we believe there is no value in the addition declaration of a ‘reason’ however could support it for the sake of progress. We believe any mandating of a ‘acceptable reason’ would be the same as option 1 so would not support this. We believe the only option which is possible to get closure on the WI in the required time is option 3 and support it.
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