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1	Introduction
During the RAN4 #82 meeting, a WF on OTA sensitivity [1] was approved. In the WF, the following proposals were captured and are to be approved in the forthcoming meetings: 

Proposal 1:
Keep the REL13 Radiated OTA sensitivity requirement and declarations to satisfy the antenna performance parameters captured in that requirement.
  Add a new requirement and set of declarations for minimum EIS which replaces the conducted reference sensitivity requirement.
Proposal 2:
1) The RoAoA which defines the 3dB contour for the EIS is declared.
a. The 3dB RoAoA is contained within the RoAoA declaration for the REL13 Radiated OTA sensitivity requirement.
2) An equation such as the Elliott formula (final choice is FFS) is used to estimate the D value. The equation shall be chosen in such a way that it will never overestimate the directivity. An off peak margin of 3dB is used.
Proposal 3: The L value for wide area BS is a fixed value of 2dB to cover all frequencies and antenna geometries.
Proposal 4: Contributions offering Antenna efficiency and L value for medium and local area AAS BS are encouraged for next meeting.
This document provides Nokia’s views on each of the aforementioned proposals. 
2	Discussion
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off-peak margin  	[dB]							(1)
where  is a loss factor accounting for antenna loss, distribution loss, integration loss, etc.
		is the conducted sensitivity level specified in TS 37.105 Rel-13
		 is the estimated antenna directivity of a non-AAS BS which has a beam pattern related to the AAS BS range of angles of arrival (that is part of the OSDD declaration)
	  off-peak margin is to allow coverage for the RoAoA other than just in the peak direction, using the same estimated antenna pattern used to derive 
According to Proposal 2, the minimum antenna directivity  of a non-AAS BS within the range of angles of arrival is computed using an equation is FFS. Potential equations considered for approximating  are given in Table 1.


	Formulae
	Assumptions

	Kraus [3]:              [dB]    (2a)
	One narrow (or pencil) beam and negligible minor lobes

	Elliot [4]:              [dB]    (2b)
	A refinement of equation (2a) for large planar antenna arrays; high estimation accuracy if  and  < 

	36000+[5]:     [dB]    (2c)
	It was derived based on findings in [5] in which the antenna array model in TR 37.840 was used. According to [5], this equation produces the most accurate estimate of 


											Table 1: Formulae for directivity esitmates 
In Table 1,  and  are half-power beamwidths in one plane and in a plane at right angle to the other, respectively; both are in degrees. 
Even though equation (2b) is our preference because it can never result in overestimating , but this should be validated by computing  from radiation patterns of AAS antennas using equation (3).
 																							(3)
where  = maximum radiation intensity 
		       = radiation intensity

For Proposal 3,   dB is an estimate based on passive antennas instead of active antenna system. Thus, losses attributed to phase shifters, diplexers and switches are not taken into account. As a result, we propose  dB.

For Proposal 4, we propose -2.0 dB for medium-range and local area AAS BS. 

3	Conclusions
This document has provided our views on the proposals captured in [1], which are summarized below:

For Proposal 1:
Keep the REL13 Radiated OTA sensitivity requirement and declarations to satisfy the antenna performance parameters captured in that requirement.
    Add a new requirement and set of declarations for minimum EIS which replaces the conducted reference sensitivity requirement.
We agree with this proposal.

For Proposal 2:  we prefer the Elliot equation because it never results in overestimating . Nevertheless, in order to determine if equation produces the best estimate of  and does not result in overestimation, we propose to compare  that is computed from radiation patterns of AAS antennas using the actual directivity formula.  

For Proposal 3: we propose  dB taking losses attributed to phase shifters, diplexers and switches.

For Proposal 4: we propose  dB for medium-range and local area AAS BS. 
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