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1	Introduction 
In this contribution, we point out the issue with the current wording in Clause 7.1 of 38.102 regarding 0 dBi reference antenna and provide options to address it.
2	Discussion
In Clause 7.1 of 38.102, it is stated:
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Unless otherwise stated, the receiver characteristics are specified over the air (OTA). The reference receive sensitivity (REFSENS) is defined assuming a 0 dBi reference antenna located at the center of the quiet zone.


The highlighted statement is a bit hard to understand because the UE receiver sensitivity is specified in the RX beam peak direction as shown in Clause 7.3.2.3 Reference sensitivity power level for power class 3, “The requirement is verified with the test metric of EIS (RX beam peak direction, Meas=Link Angle).” As such, the antenna gain is not supposed to be 0dBi. Moreover, Clause 7.1 is supposed to capture general aspects of receiver characteristics, not just receiver sensitivity, and anything specific to reference sensitivity should be captured in Clause 7.3 Reference Sensitivity. 

After tracing the history of this statement, the statement was added to the specification by the draft CR in [1], which was based on the argument in [2], copied below for convenience.


2.2. Relation Between EIS and Received Field Strength 
EIS, or any other received power specification is incomplete without a notion of aperture, or effective area of the antenna that converts a field strength into a power level. LTE has adopted a 0dBi reference antenna, to relate field strength to received power at the antenna connector.

FR2 receivers have generally assumed phased arrays of LNAs whose outputs are constructively added to implement gain. As such they do not have a single input port. In RAN4’s FR2 EIS analysis, EIS is referenced at an abstract summed input port equivalent to the antenna connector in LTE implementations. This reference plane’s similarity to LTE practice makes it feasible for FR2 to adopt a similar 0dBi reference antenna also.

Proposal 3: A 0 dBi gain reference antenna shall translate between received field strength and received power referenced to the abstract summed input port in FR2 receivers.

This proposal is general in nature and is not limited to just EIS levels. It applies



There are some issues with the argument:
· The need to have a reference antenna of 0dBi for FR2 is questionable. In [2], it is argued that LTE adopted a 0dBi reference antenna to relate field strength to received power at the antenna connector. This is true, however, it is for the special case “For UE(s) with an integral antenna only, a reference antenna(s) with a gain of 0 dBi is assumed for each antenna port(s). UE with an integral antenna(s) may be taken into account by converting these power levels into field strength requirements, assuming a 0 dBi gain antenna.” This is because for LTE, the RX requirements are specified at UE antenna connectors. However, for UEs with integral antennas, such connectors are inaccessible, thereby requiring a conversion of conductive power into field strength requirement, which essentially is an OTA requirement. However, as FR2 requirements are specified as OTA, there is no need for such conversion.
· As stated above, UE receiver sensitivity is specified in the RX beam peak direction where the corresponding antenna gain is not supposed to be 0dBi, the statement is misleading. Moreover, Clause 7.1 is supposed to capture general aspects of receiver characteristics, including both wanted power like receiver sensitivity and unwanted power such as interference power in the ACS or Blocking requirement. Anything specific to reference sensitivity should be captured in Clause 7.3 Reference Sensitivity. This point seems to have been acknowledged in [2], although the sentence “This proposal is general in nature and is not limited to just EIS levels. It applies” is incomplete.


To fix the issue, there are at least two options:
· Option 1: Remove the statement from Clause 7.1.
· Option 2: Revise to “The effective isotropic sensitivity (EIS) is defined assuming a 0 dBi reference antenna located at the center of the quiet zone.” This is because for ACS or Blocking requirements, there is the statement “The requirement applies at the RIB when the AoA of the incident wave of the wanted signal and the interfering signal are both from the direction where peak gain is achieved,” effectively leaving only EIS to be applicable to the use of 0dBi reference antenna. In addition, in Clause 7.2 Diversity characteristics, EIS is mentioned. However, there could still be ambiguity what 0dBi reference antenna means with respect to EIS.

We prefer Option 1 for clarity. However, since the statement has been in the specification since R15, maybe completely removing it is less desirable and Option 2 can be acceptable. In the CR [3], we adopt Option 1. However, if Option 2 is more desirable, we can further discuss it.

Proposal 1: It is proposed to remove the statement in Clause 7.1 “The reference receive sensitivity (REFSENS) is defined assuming a 0 dBi reference antenna located at the center of the quiet zone.”

3	Conclusions
In this contribution, we make the following proposals.

Proposal 1: It is proposed to remove the statement in Clause 7.1 “The reference receive sensitivity (REFSENS) is defined assuming a 0 dBi reference antenna located at the center of the quiet zone.”
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