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1 Introduction

TS38.521-2 [1] Section 6.2.1 specifies the following five Figures of Merits for UE Maximum Output Power and Reference Sensitivity TCs:

a. Max EIRP

b. Max TRP

c. Min Peak EIRP

d. Min EIRP at 85/60/50/20%-tile CDF

e. Max EIS

The purpose of this discussion paper is to propose values for FR2 test tolerance (TT) for UE spherical coverage for power class 3 which is Min EIRP at 50%-tile CDF.   
2 Discussion
The test tolerance is the amount by which the minimum requirement is relaxed, to give the test requirement. In many cases the amount of this relaxation is equal to the test system uncertainty, so that the test system will not fail a good device under test, within the agreed confidence limits. However, in some cases such as regulatory requirements it is not acceptable to relax the minimum requirement in this way, and then the test tolerance is stated to be zero.

In contribution R5-188058 [2], TT values = 0.65 * MU are defined for Min Peak EIRP, Max TRP, and Max EIS. In contribution R5-191005 [3], FR2 MU values for Spherical Coverage are determined in RAN5 meeting #4-5G-NR Adhoc. In general, The EIRP/EIS results from the EIRP/EIS beam peak search with the measurement grid agreed in RAN4 could be re-used for EIRP/EIS spherical coverage [4]. There is similarity on EIRP/EIS beam peak search and EIRP/EIS spherical coverage on both DUT measurement and Calibration measurement. From technical perspective, the ratio of test tolerance and measurement uncertainty for Max TRP, Min Peak EIRP, Min EIRP at 50%-tile CDF, and Max EIS shall be the same.
This contribution enhances the analysis provided in R5-195128 [5] which provided how Min EIRP at 50%-tile CDF was developed and the alternative proposal on Test Tolerance target. Considering the EIRP/EIS spherical coverage which is under NTC. Two simulation cases are provided for DUT with two 2 panels for 9 beam codebooks (15 degree step) and 21 beam code books (7.5 degree step). Mutual coupling, form factor integration, and implementation losses are not modelled. Reference coverage CDF pattern for 9 beam code books with no impairment are shown in Figure 1 below.
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Figure 1: Spherical Coverage CDF for 9 beam code books with no impairment
The modelled impairments to evaluate the impact of beam peak direction are LNA noise figure, phase shifter, and RSRP error. To represent the impact of beam peak direction from NTC, an ISSCC publication [6] is used to derive more practical parameters for magnitude error and phase error.
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Figure 7.2.6: Summary table showing the performance of the IC and sub-blocks
(measured on wafer) and antenna module with 4 ICs (measured over the air).




Figure 2: Temperature impact on Tx/Rx parameters 

Observation 1: Spherical Coverage CDF pattern for 9 beam code books with impairments from NTC is shown in Figure 3 below.
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Figure 3: Spherical Coverage CDF for 9 beam code books with impairment from NTC
Observation 2: TX/RX VGA gain control and phase shifter loss variation impact magnitude error. It is expected to observe 0.1 dB under NTC 

Observation 3: Phase error from TX/RX VGA phase variation which impacts beam forming is 1.5° under NTC.

With the impact of impairments from observation above, Spherical coverage under NTC and Reference CDF are shown in Figure 4 below.
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Figure 4: Spherical Coverage CDF under NTC
Observation 4: This simulation shows the impact of NTC to UE Spherical Coverage comparing with reference design. NTC impairments degradation from reference CDF is observed at 0.5 dB. 
Based on observations given above, we think it is reasonable to add relaxation by 0.5 dB due to NTC impairments. 
Proposal 1: From the observation 4, we shall add 0.5 dB relaxation due to the impact of impairments under NTC; however, we understand that spherical coverage is very important, so we would like to adopt TT = 0.65 * MU for Spherical Coverage FR2a and FR2b for DUT size = 15 cm and 30 cm for Power Class 3.
3 Proposal
Proposal 1: From the observation 4, we shall add 0.5 dB relaxation due to the impact of impairments under NTC; however, we understand that spherical coverage is very important, so we would like to adopt TT = 0.65 * MU for Spherical Coverage FR2a and FR2b for DUT size = 15 cm and 30 cm for Power Class 3.
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