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Introduction
With the finalization of the FR2 requirements on peak EIRP, spherical coverage EIRP, peak EIS, spherical coverage EIS, and multi-band applicability for power class 3 UEs in TS38.101-2 [1], it is useful to review the principles by which these requirements were defined, how they influence the design requirements of emerging NR FR2 UEs, and whether the conformance testing specification in TS38.521-2 [2], currently under development in RAN5, will reflect these principles.

The motivation for this paper emerged during the RAN #83 meeting, during which a RAN5 CR for the maximum peak EIRP conformance test case was flagged and revised [4].  At the heart of the issue was a RAN5 decision to change the conformance test limit for maximum peak EIRP to 33 dBm from the core requirement of 43 dBm.  However, because in a practical design the nominal design targets are set above minimum performance requirements and, at the same time, require excellent confidence (better than 99%) that they will not violate regulatory requirements on maximum peak EIRP, the RAN5 decision risked shrinking the design margin for the OEM and had the unintended consequence of potentially pushing the OEM to not optimize the design for best network performance.  Thus, based on this lesson learned, it is useful to check whether the conformance test requirement development for the rest of the FR2 OTA performance metrics risks diverging from the principles which were used to derive the core requirements.

This paper examines the impact of the test tolerance discussion for peak and spherical coverage EIRP/EIS metrics in RAN5 and checks whether it has any impact on the principles which were used to derive these core requirements.
Discussion
During the RAN5 January adhoc meeting a summary of the test tolerance (TT) discussion was provided in [5]; the latest MU of the spherical coverage is [4.4-4.8] dB [6]; the agreements related to FR2 TT are excerpted below:

· TT = 0.65 * MU (the upper bound of MU value used for TT calculation is 5.5 dB, 0.65 upper bound TT/MU ratio)
· Applies to following Test Cases:  
· Min Peak EIRP
· Max TRP
· Reference Sensitivity


Observation 1: The conformance test limits for peak requirements on EIRP and REFSENS are offset from the corresponding RAN4 core requirements by TT = 0.65*MU.

Discussions to finalize the spherical coverage TT have not yet resulted in agreement, but a proposal in [7] motivates a concern related to the following:

Proposal: to consider the criticality for operator’s perspective in terms of network coverage impact it is proposed to introduce a TT = 2 dB for Spherical coverage measurements (Min EIRP at 50t%-tile CDF and EIS spherical coverage for PC3).


Observation 2: If the proposal from [7] is adopted, then the test conformance limits for spherical coverage requirements on EIRP and EIS are offset from the corresponding RAN4 core requirements by TT = 0.44*MU.

A potential decision by RAN5 to define different values of test tolerance for these two metrics impacts the design requirement, which is defined by the mmWave antenna array gain drop from peak to spherical coverage value at a given percentile.  Using the examples above, while the difference between peak and spherical requirements in the core specification is 10.9 dB for n257/n258/n261 and 12.6 dB for n260, there exists a risk that the conformance test specification may redefine these gain drops to 9.9 dB and 11.6 dB, respectively.

Observation 3: If the proposal from [7] is adopted, it effectively represents a 1.0 dB tightening of the spherical coverage requirement relative to the agreements made in RAN4.

Because this array gain drop can be directly translated to the antenna array design requirement independently of conducted performance of the RF front end components, having different gain drops defined in the UE RF core specification and UE RF conformance test specification is difficult to justify.

The RAN4 TR38.817-01 [3] has documented the assumptions and data used in the derivation of the PC3 requirements in Clause 7.2.1.4.  RAN4 initially defined the requirements for peak EIRP based on a common UE architecture assumption and a survey of relevant parameters, then proceeded to derive the EIRP CDF percentile from network performance simulations, and finally determined the EIRP CDF value based on antenna array performance simulations.  These simulations yielded array gain “drops” relative to peak EIRP, and after achieving consensus on the value of this array gain “drop,” RAN4 defined the absolute value of the spherical coverage requirement.  A similar process was followed for peak EIS and spherical coverage EIS.

Proposal 1: From the perspective of core RF requirements, the difference between peak and spherical coverage requirements constitutes a core design parameter which was used to derive the corresponding requirements and should be reflected in the conformance test specification.

A draft LS implements the proposal in [8].
Conclusions
Based on the analysis provided in this paper, the following observations and proposals can be made:

Observation 1: The conformance test limits for peak requirements on EIRP and REFSENS are offset from the corresponding RAN4 core requirements by TT = 0.65*MU.

Observation 2: If the proposal from [7] is adopted, then the test conformance limits for spherical coverage requirements on EIRP and EIS are offset from the corresponding RAN4 core requirements by TT = 0.44*MU.

Observation 3: If the proposal from [7] is adopted, it effectively represents a 1.0 dB tightening of the spherical coverage requirement relative to the agreements made in RAN4.

Proposal 1: From the perspective of core RF requirements, the difference between peak and spherical coverage requirements constitutes a core design parameter which was used to derive the corresponding requirements and should be reflected in the conformance test specification.
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