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1. Introduction
RRM Requirements are defined based on side conditions related to absolute signal levels and signal quality metrics of the signals used for measurements. In this paper we discussed how to define the side conditions for FR2 that would be applicable in the OTA domain.
2. Discussion
All RRM requirements are defined based on side conditions related to input signal metrics (absolute levels, signal quality, etc). These side conditions impose some limits on the applicability of the requirements. For requirements defined in the conducted domain, all these requirements are defined at the antenna connector. For OTA, there are no antenna connectors so a new reference point is needed.

The side conditions are introduced to ensure that the signal levels can be handled by the UEs, hence, they have to be inline with the RF requirements defined by RAN4 [1], [2], [3]. The side conditions can mostly derived based on the EIS values as will be shown in the paper. Hence, the same reference point used for EIS should be re-used for the FR2 RRM side conditions.
Proposal 1: FR2 RRM side conditions should use the same reference point as EIS defined in [2]. 

The reference point defined in [2] is centre of the quiet zone. 
The discussion on the actual levels in this paper is focused on PC3(handheld UEs). For other power classes, a similar approach can be taken but the levels and spatial characteristics will be different.
Currently, EIS is only defined for the beam peak direction and RAN4 is still discussing the definition of EIS spherical coverage. The derivation of side conditions shown below is assuming that EIS spherical coverage will be defined in a similar way as EIRP spherical coverage (50%-ile point, same difference between peak EIS and 50%-ile). It has to be noted that without defining spherical EIS, it is almost impossible to define any meaningful requirements and tests for beam detection/management because only the peak direction would be covered by the requirements. As such, requirements for detection/measurements of signals that are coming from different directions cannot be defined because applicable side conditions cannot be defined. 
Observation 1: It is not possible to define any meaningful RRM requirements without a spherical coverage definition for EIS levels(e.g. 50%-ile spherical coverage).

The assumptions used for deriving the FR2 RRM requirements were based on certain SNR/SINR levels seen at the UE baseband. To derive the side conditions at the reference point, the baseband SNR has to be translated into signal levels at the reference point. The proposed methodology is shown below.
To derive the side conditions for RRM, we first have to establish the UE noise floor(the level at which a 0dB SNR would be seen). This can be done based on the defined EIS levels. Below we present some calculations that apply for the bands <30GHz(n257, n258, n261). Similar methodology can be applied to the other bands. Derivation of the UE noise floor is discussed in more detail in [4], [5] in relation to the definition of signal levels for FR2 testing.
Assumptions:

· UE noise floor based on EIS: Thermal: -174dBm/Hz, NF=12dB ⇒ UE noise floor at LNA=-162dB/Hz
· UE antenna gain for peak: 8.5dBi, Implementation loss: 4.5dB(single band support) ⇒ overall gain of 4dBi
· 50%-ile spherical coverage defined at 11dB below peak ⇒ overall gain of -7dbi (defined for PC3, Different %-ile used for other power classes) 
Based on the above side conditions, the signal level at the reference point that leads to baseband SNR=0dB is give below:
· Beam peak direction: Signal level of -166dBm/Hz (1)
· 50%-ile spherical coverage: Signal level of -155dBm/Hz (2)
The above signal levels have to further normalized to the SCS used for the signals to be measured.
For the RRM requirements, the side condition based on spherical coverage is definitely needed. Whether this side condition is enough(it automatically covers the peak direction) or the pair of (peak direction, spherical coverage) should be defined can be further discussed. If some RRM test cases are defined for the peak direction(e.g. timing requirements) then the side condition for the beam peak would also be necessary. 

Proposal 2: Side conditions for FR2 RRM requirements should at least be based on spherical coverage. Whether side conditions for peak directions should be included can be further discussed.

Different requirements have different side conditions in terms of SNR, the actual signal levels can be derived based on the assumed SNR and adjusted from the 0dB SNR equivalent level shown in (2).
Proposal 3: The side conditions will be derived based on the equivalent signal levels for 0dB SNR (Eq. 1 and 2) and adjusted based on the desired SNR level.

3. Conclusion
In this paper we discussed the methodology for defining the side conditions for FR2 RRM Requirements. We made the following proposals and observations:
Proposal 1: FR2 RRM side conditions should use the same reference point as EIS defined in [2]. 

Observation 1: it is not possible to define any meaningful RRM requirements without a spherical coverage definition for EIS levels(e.g. 50%-ile spherical coverage).

Proposal 2: Side conditions for FR2 RRM requirements should at least be based on spherical coverage. Whether side conditions for peak directions should be included can be further discussed.

Proposal 3: The side conditions will be derived based on the equivalent signal levels for 0dB SNR (Eq. 1 and 2) and adjusted based on the desired SNR level.

The signal levels equivalent to 0dB SNR derived based on EIS are as follows:
· Beam peak direction: Signal level of -166dBm/Hz (1)
· 50%-ile spherical coverage: Signal level of -155dBm/Hz (2)
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