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Introduction
Way Forward on OTA receiver sensitivity [1] was approved which included additional issues for consideration to the two options from the approved WF in [2] during meeting RAN4#72bis. In this contribution, we present NEC opinion on the open issues and propose a text for the TR based on option 1 of the agreed way forward. 
Discussion
RAN4 has agreed the WF in [1] which is copied below for convenience.
Agreements:

RAN4 has agreed in principle that the OTA figure of merit (FOM) for AAS receivers when acting as a system should be EIS (Equivalent Isotropic Sensitivity). 

Open issues:

· The fundamental issue of whether or not the vendor declaration for OTA sensitivity is subject to an implementation-neutral minimum requirement remains open. As such, both options stated in [2] remain open. TRS has been proposed as an option for the figure of merit for Medium Range and Local Area base stations. This proposal requires additional study before adoption.

· Declaration methods supporting the possibility of more than one set of angle of arrival requirements applying to the same or different BS configurations (e.g. cell splitting, or support of different cell shapes from the same AAS BS) has been identified as an open issue.

This WF confirmed the open issues in the WF in [2]. It also added the considerations of TRS as the FOM and the declaration methods supporting the possibility of more than one set of angle of arrival requirements applying to the same or different BS configurations. 
The way forward in [2] approved during RAN4#72bis has the following options:

Option 1: 

The radiated receiver requirement is set on meeting or exceeding (i.e. lower received signal power) the manufacturer declared AAS OTA sensitivity at the “beam maximum pointing direction”. The range of angle of arrival of the incident signal over which the declared AAS OTA sensitivity is maintained shall also be declared. 

Option 2:

The radiated receiver requirement is set on meeting or exceeding (i.e. lower received signal power) the manufacturer declared AAS OTA sensitivity at the “beam maximum pointing direction” The range of angle of arrival of the incident signal over which the declared AAS OTA sensitivity is maintained shall also be declared. 
The manufacturer declared AAS OTA sensitivity is subject to a minimum specified level. The definition and value of the minimum specified level is FFS.

For both Option1 and Option 2 it is FFS to consider multiple OTA sensitivity values corresponding to different angles of arrival.

Option 2 is same as option 1 with additional ceiling with a fixed minimum specified level of EIS. We believe that such a minimum specified level has no value since a relatively relaxed value can only be accepted to allow for various types of AAS applications and configurations. This will lead to manufacturers bypassing accurate declaration of their AAS BS EIS capability by adopting the fixed EIS ceiling.

The combination of the conducted receiver sensitivity together with the declared OTA sensitivity value and its corresponding range of angle of arrival of the incident signal over which the declared AAS OTA sensitivity is maintained provide the confidence required for the AAS receiver performance and entice competitiveness amongst manufacturers.

As such NEC prefers and proposes adopting option 1 of the way forward in [2].

AAS BS is classified according to the deployment scenarios defined in section 6 in [3]. The Minimum Coupling Loss (MCL) between BS and UE, which includes the path loss and the antenna gains of both UE and BS is used for the classification of the AAS BS. Therefore from the classification view point, there is no reason for applying different FOM for the OTA sensitivity for Medium Range and Local Area than for Wide Area AAS BS. Furthermore, by virtue and characteristics of the AAS antenna in the UL, the TRS is not an appropriate FOM for the OTA sensitivity to be applied for any AAS BS class. 

In regards to whether more than one set of angle of arrival requirements applying to the same or different BS configurations, NEC does not support such requirement since this implies restricting implementation to the applied set of angle of arrivals.

The TP below is offered according to NEC proposal on the open issues stated above.
Proposal

NEC proposes to adopt the text below for the AAS BS TR in [3]. 
{Note unmodified parts are omitted}
--------------Start of text proposal-------------

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Equivalent Isotropic Sensitivity (EIS): For a specific AAS implementation and application, the AAS EIS is the minimum mean usable received signal power incident upon the base station antenna aperture at which specified criteria shall be met for a specified reference measurement channel.
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

EIS
Equivalent Isotropic Sensitivity
7.2
Uplink OTA requirements

7.2.1
OTA sensitivity
The OTA sensitivity requirement applies to the AAS base station operating as a system; i.e. including combining of received signals from all active receivers. 
The requirement shall be formulated as a minimum throughput (EUTRA) or BER (UTRA) requirement at a sensitivity threshold. The figure of merit (FOM) should be EIS.
The radiated receiver requirement is set on meeting or exceeding (i.e. lower received signal power) the manufacturer declared AAS OTA sensitivity at the beam pointing direction. The range of angle of arrival of the incident signal over which the declared AAS OTA sensitivity is maintained shall also be declared.
The measurement channel is the fixed reference measurement channel (FRC) for target throughputs as specified in non-AAS requirements in [10], [11] and [12]. These channels are not intended to model fading or multipath.
The stimulus signal specified in [10]. [11] and [12] shall also be applied for the conformance test requirement.

--------------End of text proposal-------------
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