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1. Introduction
In a previous contribution [1], we identified a conflict between the core requirement for sensitivity (applicable to peak EIS and EIS at spherical coverage point) and the metric used for OTA EIS verification, ‘total component of EIS’, or EIST. We used physical arguments to propose a revised EIS metric for OTA measurement.
In this contribution we examine the EIST metric in context of FR2 and find the specific assumption detail that makes it suitable for UEs with accessible antenna connector ports, but renders it not useful for FR2 UEs, where antenna connector ports are abstracted.
2. Discussion

For UEs of earlier technologies, like 2G, 3G, GSM and later, LTE, the EIS metric is Total Radiated Sensitivity (TRS), as defined in TS34.114 [3]:
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The basis for this definition is provided in [2]. The physical meaning of TRS is the conducted power that needs to injected into each of the UE’s antenna connectors for the UE to operate in a sensitivity threshold condition. This fact is easy to deduce from the specification of reference sensitivity in LTE, where the requirement is on DL power per connector. The sensitivity level can be seen to equal TRS by conceptually connecting a 0dBi antenna at each connector port. Further, the total received power processed by the UE in threshold condition is TRS * number of antenna connectors.
Observation 1: When the UE is provided ‘TRS’ amount of DL power on each of its antenna connectors, it operates in threshold condition. 
Observation 2: The total DL power processed by the UE in threshold condition is TRS * number of antenna connectors.
In RAN4, the integrand in the TRS equation above has been proposed as the EIS metric in any direction () as the ‘total component of EIS’ (EIST)

EIST() = [1/EIS() +1/EIS()]-1
EIS and EIS represent UE EIS performance for DL polarizations in  and directions respectively. On the face of it, the EIST metric seems like a reasonable approach with good continuity with established practice. Recall that the TRS equation, which uses EIST as an integrand, drives towards DL power per connector when the UE is in threshold condition. Using EIST as a metric for EIS in FR2 UEs is not physical, because FR2 UEs do not have physical antenna port connectors, and the concept of ‘DL power per connector’ is undefined.  
Observation 3: Using EIST as a metric for FR2 UE EIS is not physical, because FR2 UEs do not have physical antenna port connectors, and the concept of ‘DL power per connector’ is undefined.
The observations above leads us to the following proposal:
Proposal 1: The EIST metric is not suitable for recording EIS performance by link angle for FR2 UEs   
EIS Metric for FR2
In FR2, EIS and EIS are merely different conditions where EIS of a UE is recorded. Some companies have argued that the UE may even be in different beam states for the two measurements. The problem of having to reconcile sensitivity data from multiple conditions has already been treated effectively in [3] and [4] by averaging. 
From [3]:
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From [4]:
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Based on these precedents, we propose an averaging approach to combine EIS and EIS for FR2:
 Proposal 2: The EIS metric for FR2 ‘EISFR2’ shall be:
EISFR2() = 2*[1/EIS() +1/EIS()]-1
As one would hope, proposal 2 above is consistent with the proposal made in [1], which was derived from arguments based on the physics of the problem.
3. Conclusion
We made the following observations about LTE-era and earlier UEs with connectorized antenna ports:
Observation 1: When the UE is provided ‘TRS’ amount of DL power on each of its antenna connectors, it operates in threshold condition. 
Observation 2: The total DL power processed by the UE in threshold condition is TRS * number of antenna connectors.

We then observed that we cannot carry over EIST to FR2 UEs because of fundamentally different topology.

Observation 3: Using EIST as a metric for FR2 UE EIS is not physical, because FR2 UEs do not have physical antenna port connectors, and the concept of ‘DL power per connector’ is undefined.
The observations above leads us to the following proposals:

Proposal 1: The EIST metric is not suitable for recording EIS performance by link angle for FR2 UEs   

Proposal 2: The EIS metric for FR2 (‘EISFR2’) shall be:

EISFR2() = 2*[1/EIS() +1/EIS()]-1
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6.2.2	Minimum requirements


The average TRS of low, mid and high channel in beside head position for 1% BER with 12.2kbps DL reference channel as defined in Annex C.3 of TS25.101 [2] shall be lower than minimum performance requirements for roaming bands shown in Table 6.2.1. The averaging shall be done in linear scale for the TRS results of both right and left side of the phantom head.


� EMBED Equation.3  ���








7.2	Minimum requirement for roaming bands for LME


The average measured TRS of low, mid and high channel for laptop mounted equipment shall be lower than average TRS requirement specified in this subclause. The averaging shall be done in linear scale for the TRS results. Average TRS requirement is shown in the column “Average” on the requirement tables.
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