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1. Introduction
In this contribution we discussed extreme conditions for transmit power for BS type 2-O.
2. Discussion
In current TS 38.104 [1] minimum requirement for BS type 2-O extreme conditions are not specified, i.e., TBD of the claimed value:
[bookmark: _Toc502933045]9.2.3	Minimum requirement for BS type 2-O
For each declared beam, in normal conditions, for any specific beam peak direction associated with a beam direction pair within the OTA peak directions set, a manufacturer claimed EIRP level in the corresponding beam peak direction shall be achievable to within ± 3.4 dB of the claimed value.
For each declared beam, in extreme conditions, for any specific beam peak direction associated with a beam direction pair within the OTA peak directions set, a manufacturer claimed EIRP level in the corresponding beam peak direction shall be achievable to within ±TBD dB of the claimed value.
Normal and extreme conditions are defined in 3GPP TS 38.141-2, annex B [6].
In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.

For normal conditions already exist in above specification requirement with ± 3.4 dB. During extensive RAN4 discussions for BS type 1-C and BS type 1-O requirements for normal conditions and extreme conditions are ±2.2 dB and ±2.7 dB respectively. Thus, for BS type 1-C and BS type 1-O, difference between normal and extreme conditions is 0.5 dB. As compared with BS type 1-O, BS type 2-O (e.g., PA, LO, mixers, phase shifters, etc.) are more sensitive to changes in environmental conditions. Further as pointed out in [2], the behaviour and performance of mmWave devices are not as mature as for sub-6 GHz and may vary from vendors to vendors. 
Observation 1: BS type 2-O is more sensitive to changes in environmental conditions than BS type 1-O.
Observation 2: the behaviour and performance of analogue devices (PA, LO, mixers, phase shifters, etc.) are not as mature as for sub-6 GHz and may vary from vendors to vendors.   
The above observations are further aggravated by implementation variations of BS type 2-O, e.g., some may include complex internal calibration techniques for phase and amplitude corrections.
Observation 3: variations in BS type 2-O implementation.
From [2], we have identified two types of error sources:
· Stochastic: these errors are unpredictable or random, temperature sensitive and time varying. They cannot be easily compensated by system calibration or adaptive signal processing techniques. Examples are clock jitter, phase noise, phase variations, PA non-linearity, and component-to-component variations.
· Non-stochastic: these errors are deterministic in nature and usually compensated by system calibration. However, the cost of calibrating such a system increases with the required accuracy.
Observation 4: error sources (phase, amplitude, etc.) of type stochastic are the main contributors to the EIRP accuracy. In addition, EIRP accuracy should include errors that cannot be compensated during calibration.
Based on Observation 4, we can the error sources are independent and can be linearly combined. According to [3], the loss in array gain (or directivity) is approximately 
																											(1)
where  is the phase error variance in radians squared and  is the amplitude ratio variance normalized to unity. 
For TRP accuracy,  = 0 and based on performance of typical components,  = 1, the loss in array gain is 
 -3 dB	
Thus, the TRP accuracy is ±3 dB which is aligned with the minimum requirement in TS 38.104. 
For EIRP accuracy,  = 1 and  = 25° (0.43 rad), the loss in array gain is 
 = 0.382 = -3.4 dB
The EIRP accuracy is ±3.4 dB which is aligned with the minimum requirement for normal conditions. 
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Figure 1: Array gain loss as a function of the maximum phase error distribution
For extreme conditions, some preliminary studies show that the expected phase error is approximately double the case for normal conditions, which is  = 50° providing the amplitude error remains the same for both cases. For extreme conditions, the EIRP accuracy is 
 = 0.36 = -4.5 dB
For BS type 2-O which is base station type for mmWave range, due to mmWave specific for extreme conditions it is proposed to have 1.1 dB difference between normal and extreme conditions. Thus, it is proposed to introduce ±4.5 dB as tolerance for extreme conditions for transmit power for BS type 2-O.
Proposal 1: It is proposed to adopt ±4.5 dB tolerance for extreme conditions for transmit power for BS type 2-O.

3. Conclusion
In this contribution, we have discussed tolerance for extreme conditions for transmit power for BS type 2-O. We have made following observations:
Observation 1: BS type 2-O is more sensitive to changes in environmental conditions than BS type 1-O.
Observation 2: the behaviour and performance of analogue devices (PA, LO, mixers, phase shifters, etc.) are not as mature as for sub-6 GHz and may vary from vendors to vendors.
Observation 3: variations in BS type 2-O implementation.
Observation 4: error sources (phase, amplitude, etc.) of type stochastic are the main contributors to the EIRP accuracy. In addition, EIRP accuracy should include errors that cannot be compensated during calibration.

Proposal 1: It is proposed to adopt ±4.5 dB tolerance for extreme conditions for transmit power for BS type 2-O. 
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