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1 Introduction
FR2 temperature conditions for UE RF requirements has been discussed in last RAN4 meeting [1-2], where some concerns were brought up for RF requirements verification under extreme temperature conditions. Apart from the testability for extreme temperature conditions in OTA chamber, the need to spend extra time to test certain RF requirements under extreme temperature conditions has not been well justified. Following the way forward on “FR2 temperature conditions for UE RF requirements verification” approved in last meeting [3], in this contribution, we focus on the analysis of EIRP performance difference between normal and extreme temperature conditions. Based on our analysis, we conclude that the EIRP performance difference is no worse than OTA measurement uncertainty caused by either extreme temperature impact to OTA chamber or the reduction of measurement grids to save test time.                                             
2 Discussion
EIRP is one of the most important FR2 UE RF requirements. In order to verify both peak EIRP and spherical coverage EIRP requirements, a CDF approach which measures EIRP in all spatial angles has been adopted in RAN4. One prominent concern for EIRP CDF characterization is the relatively long test time, which is known to depend on the number of measurement grid. It is unfortunate that the room for measurement grid reduction to save test time may be quite limited, or the measurement uncertainly (MU) would be compromised. In last RAN4 meeting, a way forward on “measurement grid for beam peak search and spherical coverage” was approved to encourage companies to determine the minimum number of grid points for EIRP for MU at 0.5, 1.0, and 1.5 dB, respectively.

While test time is already a concern for EIRP CDF under normal temperature condition, it would be triply aggravated if the same test needs to be repeated under the extreme temperatures at -10 oC and 55 oC. In order to justify the need to further test EIRP CDF under extreme temperature conditions, in this contribution, we provide both the simulation data for silicon-based mmW PA around 39 GHz and measurement data from a commercially available compound-based mmW PA at 28 GHz.

For silicon-based PA, we simulated the saturation point of the output power (Psat) with junction temperature from 40 oC to 125 oC which roughly correlates to ambient temperature from 25 oC to 110 oC. Notice that Psat or P1dB has been commonly used as an indicator for maximum PA output power which also represents the EIRP performance. Our simulation showed that the Psat degradation for typical device corner process from 40 oC to 125 oC is about 0.5 dB. If taking into account all device process corners, a conservative estimation for Psat degradation is about 1 dB. However, our simulated temperature range is much wider than 3GPP normal (25 oC) to upper extreme temperature (55 oC). If we linearly scale the Psat degradation to the 3GPP temperature range, the degradation is estimated to be less than 0.4 dB.

For compound-based mmW PA, the P1dB data over temperature was referenced to the datasheet from a commercially available component at 28 GHz, which is re-captured in Figure 2-1. By linearly scaling the P1dB degradation to the 3GPP temperature range, the degradation is estimated to be less than 0.5 dB. Notice that the temperature range less than 25 oC generally would not be a concern as the Psat or P1dB would improve when temperature is reduced.   
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Figure 2-1 P1dB at various temperatures of a commercially available mmW PA   
Considering that the MU for EIRP measurement grid target is already higher than 0.5 dB and the EIRP MU caused by extreme temperature condition could potentially range from 2 to 4 dB, the UE EIRP degradation over the extreme temperature range is seen substantially lower than the OTA measurement uncertainty.

Observation: UE EIRP degradation over extreme temperature range is substantially lower than OTA MU under extreme temperature conditions.

Based on the above observation, we think testing EIRP under extreme temperature conditions may not faithfully reveal UE’s real performance which would render the time and efforts not being justified on these tests. Therefore, it is proposed EIRP is only verified under normal temperature condition.

Proposal: EIRP is only verified under normal temperature condition.          
3 Conclusion
In this contribution, we study the EIRP performance difference between normal and extreme temperature conditions. Based on our analysis, we conclude that the EIRP performance difference is no worse than OTA measurement uncertainty and propose to test EIRP only under normal temperature condition. 
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