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1 Introduction
The FR2 core specification current has extreme temperature requirements EIRP accuracy identified but no value has been agreed upon. This paper briefly discusses the issue.
2 Discussion

For OTA only requirements the EIRP accuracy is specified under  nominal and extreme conditions, for FR1 the same additional margin is applied for extreme conditions as is applied to the conducted output power requirements i.e. 0.5dB on top of the nominal requirement.
There are 3 issues main issues when considering the extreme requirement for FR2:

· Acceptable performance

· Realistic implementation

· Test feasibility

2.1 Acceptable performance
The main performance issue with output power is range, if the power drops then the cell size shrinks.

In a network with full coverage overall network performance however is not adversary effected by output power variation if that variation is normal around a stable mean value. If one BS power goes down then statistically another will go up and overall network throughput remains relatively constant. The nominal power window is based on this assumption that the mean is consistent and variation occurs around it.
The extreme variation is in addition to the nominal variation and is mainly due to extreme temperatures, it could be argued that outdoor BS in a region will be exposed to similar temperatures (if the temperature is due to the weather) so it is possible that all BS in a region will either drop (or increase) their output power due to temperature in the same way.
When studying the effect of variation due to extreme temperature therefore only the additional variation due to temperature should be considered rather than the whole range.
2.2 Realistic implementation

Traditional non-AAS (type 1-C) base station implementations have power detectors and power control circuits to maintain a constant output power. Variation over temperature therefore is generally due to variation in the performance of the power detector and any circuitry which is after the power detector.

FR2 architectures present a set of more difficult circumstances

· The PA output is more closely coupled to the antenna, it is harder to have  a power sampler and detection circuit due to the small size of implementation.

· The FR2 array will have a large number of  transmitters, the implementation impact of power control on each would be  complex. It is much more likely as ‘average’ type power control will be used (if any). 

· Temperature effect on phase shifters and beam steering components may not be random so the bema may be more susceptible to movement due to temperature (than due to random errors).
· FR2 mm wave transceivers are of new designs, the components and component technologies are less mature than existing 3GPP frequencies. As such variation will be larger.

Currently the effect of all these factors is being analyzed, it is not known what a practical expectation for variation due to temperature is as this time.
2.3 Test feasibility
It has been argued that if it is impossible to test the extreme conditions than there should not be a requirement. A similar discussion was had in the eAAS WI for FR1 extreme temperature testing. Two methods have been proposed these are summarized in [1]. 

The 1st is based on using a nearfield proble to monitor the change in power due to temperature rather than an accurate EIRP meauremet. A screened DUT could then be placed in side a thermal chamber
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Figure 1 - Relative change test approach [1]
The second proposal is to place an plastic RF transparent enclosure around the DUT in the Far field (or there) chamber and locally change the temperature of the BS
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Figure 2 – Far filed chamber with environmental radome 

Both these mthods are far from straight forward but it was agreed for eAAS they were feasible and hence extreme temperature testing was feasible. As such an extreme core requirement was defined.

For FR2 of course the frequency is higher and hence the task may be more difficult, however it could also be argued that the size of the BS is less and hence any environmental chamber would be smaller and the practicalities are simpler.

We see no reason why FR2 is less feasible to measure OTA over extreme temperatures than FR1.
3 Summary

This pare looks at the issues around the extreme temperature performance of the FR2 EIRP accuracy. It highlights that the effect on network performance due to temperature can be considered in a different manner to the effect of the expected random errors  which derive the nominal EIRP variation. The effect of the additional margin form extreme conditions should be discussed separately from the whole range.
Reasons why control of FR2 output power over extreme conditions are tougher and at this time unknown are discussed, it is the intention to provide reasonable proposals as soon as possible.

Finally testing of OTA extreme temperature is discussed, as some feasible methods have been discussed for FR1 it seems therr is not reason why these cannot be applied to FR2.

The existing text with [TBD]in the range for extreme conditions EIRP accuracy should remain until companies can agree a suitable range.
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