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1 Introduction
In the last meeting much of the background behind the provisional agreements on the antenna gain range for FR2 OTA reference sensitivity were captured in the TR. One issue was highlighted around antenna mismatch loss, where different companies understood it was included in different variables in the reference sensitivity equation.

This paper further investigates the issue and offers our opinion.

2 Discussion

The provisional FR2 OTA sensitivity range is currently based on the following equation:
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There are currently 2 variables(IM and SINR) in the calculation which are unknown so it is not possible to calculate the final EIS range  however for WA it has been provisional agreed that the GANT value has a range of 10 to 30dB (in 1dB steps). 

In the last meeting it became clear that the definition of the variable was not clear enough and in particular the variable which included the antenna mismatch loss was not understood to be the same by all companies.

The 2 options being:

· Antenna mismatch loss is included in GANT
· Antenna mismatch loss is part of IM.

This is illustrated as follows:
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It can be seen that the antenna mismatch loss exists between the RF part and the antenna array and is not clearly part of either,

Traditional calculations for SNIR and IM are done based on the conducted performance of the transceiver (or array of transceivers) at a conducted interface, thus for BS with conducted interface IM clearly does not include antenna mismatch.

Traditional passive antenna gain also does not include antenna mismatch and so it could also be argued that it does not belong as part of the antenna gain.
However GANT is not the traditional gain of the antenna, the directivity part of GANT is not just due to the antenna part but also the beam which is formed in the transceiver array. Losses, have been defined including a number of RF and transceiver related factors already (from TR 38.817-2):

Losses may arise from a number of factors, including array related aspects such as scan loss, mutual coupling, steering loss, RF phase error, beam straddling, allowances for beam shaping algorithms, drop towards the coverage edge, radome related losses, , and any other antenna array related RF losses. 

Ultimately it does not matter where the antenna mismatch is included as long at its (a) not omitted, or (b) added twice, a separate activity is working on simulating and agreeing the SINR and IM values, the WF [1] was approved in the last meeting with the following agreement for IM: 
· For REFSENS and ICS:
· IM = 2dB
· For Dynamic Range
· IM = 2.5 dB 
this implementation margin is the same for FR1, FR2 and OTA and also for OTA or non-OTA, if antenna mismatch were included in the IM then a different figure would be required for the OTA BS types.

In our opinion it the sensible approach is to include antenna mismatch in the GANT variable which is used only for the FR2 OTA BS and hence avoids confection between different BS types.  

When agreeing the current provisional range of GANT we made this assumption, if antenna mismatch were added to IM then it would require a suitable modification to the current GANT range.

Proposal 1: Antenna mismatch is included as part of GANT.

3 Summary
The issue of how antenna mismatch is considered when forming the final EIX value for OTA REFSENS has been discussed with the following proposal:
Proposal 1: Antenna mismatch is included as part of GANT.
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