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1 Introduction
The OTA sensitivity requirements for AAS BS have been discussed in the previous meetings. In the RAN4#76 meeting, TP on OTA sensitivity [1] was agreed. In [1], it is clearly described that it is FFS whether the EIS declarations will be subject to an upper limit to the value that can be declared. This contribution discusses how to define a declared EIS value and proposes the relationship between the EIS value and REFSENS.

2 Discussions
In the agreed TP [1], the EIS declaration is described as below;
====start of reference====
It is FFS whether the EIS declarations will be subject to an upper limit to the value that can be declared.
====end of reference====
In the next sub-section, we share our understandings on how to resolve this open issue.
2.1 Conducted sensitivity req. and OTA sensitivity req.
Receiver sensitivity requirements are defined as both conducted and radiated (OTA) at section 7.2.1 and 8.2.1 in TR 37.842 [2] respectively. TPs [3][4] for section 8.2.1 were agreed in RAN4#76, and section 8.2.1 reflecting these TPs is described as below.
====start of reference====
8.2.1
Reference sensitivity level

The minimum sensitivity requirements shall be specified to correspond to the received signal power at the transceiver array boundary using same reference measurement channels and reference sensitivity power levels for the target throughputs as the non-AAS sensitivity requirements in [6], [9], [7], and [8]. 

Fixed conducted reference sensitivity requirements per receiver unit connector could lead to overall sensitivity being over dimensioned for some AAS base stations with large antenna apertures. 

For AAS base stations in release 13, it has been decided that 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.
====end of reference====
According to the above conducted sensitivity requirement, the same reference sensitivity capability as that for non-AAS BS can be guaranteed by this conducted sensitivity requirement.
As mentioned above, in TR 37.842 [2], both conducted sensitivity requirement and OTA sensitivity requirement are defined respectively.

If vender can declare any arbitrary EIS value, accordingly there may be no correlation between conducted sensitivity requirement and OTA sensitivity requirement. Namely, two independent requirements would be defined.
Observation 1; If vender can declare any arbitrary EIS value for OTA sensitivity requirement, two (conducted and OTA) independent requirements would be defined.
In the TP [1], following is agreed;

====start of reference====
For a received signal whose angle of arrival is within the active sensitivity RoAoA of an 
OSDD the throughput or error rate criteria (as described below) shall be met when the level of the arriving signal is equal to the declared minimum EIS. The angle of arrival can be described as a combination of φ and θ.
====end of reference====
It can be guaranteed that throughput or error rate criteria can be met in the OSDD (OTA Sensitivity Direction Declaration) with declared any arbitrary EIS. On the other hand, it can NOT be guaranteed that throughput or error rate criteria can be met in the OSDD when received signal power at the transceiver array boundary is the same as REFSENS.

Observation 2; It can NOT be guaranteed that throughput or error rate criteria can be met in the OSDD when received signal power at the transceiver array boundary is the same as REFSENS.
At least, the condition of how to decide the declared EIS value should be defined as the condition that two (conducted and OTA) requirements can be comparable each other through REFSENS.
Proposal 1; The condition of how to decide the declared EIS value should be defined as the conditions that two (conducted and OTA) requirements can be comparable each other through REFSENS.
2.2 The condition how to decide the declared EIS value
In this sub-section, we discuss the condition how to decide the declared EIS value according to the Proposal 1 in the last sub-section.
Relationship among the EIS, REFSENS and receiver antenna gain at the beam centre (G_Rx) can be described as the following equation.


EIS = REFSENS + G_Rx(, )



(A)
REFSENS is defined as a value depending on a certain BS class and its channel bandwidth. However, receiver antenna gain may change (typically degrade) as the direction angle changes (becomes larger). Since receiver antenna gain G_Rx is a function of  and , and can be expressed as G_Rx(, ).
Fig 1 shows an example of receiver antenna gain G_Rx. For simplify, only a function of positive  angle (x-y axes) are illustrated.
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Fig 1. Example of receiver antenna gain G_Rx as a function of 
If G_Rx() decreases as  increases, the maximum receiver antenna gain at the beam centre, i.e. max(G_Rx) = G_Rx(=0) and the minimum receiver antenna gain at the beam centre, i.e. min(G_Rx) = G_Rx(=60). In this case, we propose the following EIS value of “EIS = REFSENS + G_Rx(=0, =60)”. Our proposed EIS value can be described in a general way as below.


EIS = REFSENS + min(G_Rx(, ))



(A’)
Proposal 2; Declared EIS value should be the non-AAS REFSENS level + minimum receiver antenna gain at the beam centre “min(G_Rx(, ))”.


NOTE: G_Rx(, ) denotes receiver antenna gain at the beam centre as a function of  and .
3 Conclusion
This contribution discusses how to define a declared EIS value and proposes the relationship between the EIS value and REFSENS. Followings are observed and proposed.

Observation 1; If vender can declare any arbitrary EIS value for OTA sensitivity requirement, two (conducted and OTA) independent requirements would be defined.
Observation 2; It can NOT be guaranteed that throughput or error rate criteria can be met in the OSDD when received signal power at the transceiver array boundary is the same as REFSENS.
Proposal 1; The condition of how to decide the declared EIS value should be defined as the conditions that two (conducted and OTA) requirements can be comparable each other through REFSENS.
Proposal 2; Declared EIS value should be the non-AAS REFSENS level + minimum receiver antenna gain at the beam centre “min(G_Rx(, ))”.


NOTE: G_Rx(, ) denotes receiver antenna gain at the beam centre as a function of  and .
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