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Decision  
1 Discussion 
In [1], the WF listed areas in which agreements are still needed. They are quoted below:

· In RAN4#77, RAN4 decides either three options below on declared EIS value:

· Define the relationship between EIS value and REFSENS 

· Define the minimum declared EIS vale

· Not define the any criterion on declared EIS value. Vender also declare the reason why the EIS value declared.

Firstly, to briefly summarize our past contributions [2] and [3], we have provided our views of the use EIS as figure of merit and vendors’ declaration of declared sensitivity for any claimed range of angles of arrival, respectively. In [2], we have also presented analysis supporting the rationale that the uplink OTA receiver sensitivity value(s) are dependent on many factors such antenna types, architecture and operational configurations. This was also the rationale, in our view, that an implementation neutral minimum requirement can only be achieved through vendor declaration. 

From [2], which is copied below, the relationship between the EIS and legacy REFSENS, represented by required Es/No + 10 log (rk) can be expressed as:
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In equation above, Es is the energy per symbol, No=kTo is the noise floor, r is the symbol rate and EIS equals the power a hypothetic receiver would have to receive if connected to an ideal isotropic lossless antenna to meet the required Es/No. G equals the antenna gain, To is the reference ambient temperature and T is the equivalent noise temperature. Hence, the resulting EIS acts as a metric which merges both the field of signal processing characterized by Es/No and RF (characterized by G/T). 

Some observations from the above that may be applicable to the options in the WF:
· The term G/T is a function of the efficiency of the antenna, effective antenna noise temperature and noise figure (see [2] for details). Therefore, this is a function of the antenna designs and base station architectures.

· Hence, defining ‘the’ relationship between EIS and REFSENS may not be feasible or useful for standardization due to the many implementations decision and freedom. In other words, specifying a fix relationship between EIS and REFSENS may end up limiting designs performance trade-offs.  
· However, since the current agreement states that for AAS base stations in Release 13, it is acceptable to keep the current non-AAS conducted reference sensitivity requirement and apply it per receiver unit connector at the transceiver array boundary, the minimum (or worst case) EIS declared is upper bounded by the Rel-13 conducted REFSENS value.
· Furthermore, this option still allows two AAS BSs to be ‘compared’ as both BSs have to meet the same conducted REFSENS requirements and how one AAS BS performs can be indicated by its ‘delta’ of the declared EIS with the conducted REFSENS.s

· With reference to the third option of the WF (Not define the any criterion on declared EIS value), this is also a feasible way forward as it is expected that the EIS declared value to be bounded by the conducted REFSENS anyway as mentioned in the second option. Additional declaration to provide further information on the declared EIS value can also be done. Discussions on what these additional declarations are and their merits should be discussed further. 
2 Conclusion  

In this contribution, we discussed the implications of the EIS declaration options as indentified in [1]. While we see that it is feasible to define the minimum declared EIS value.

However, it is not clear what practical benefits or information of such a definition. Equally useful in our view is for the “Vender to also declare the reason why the EIS value declared”.
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