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1	Introduction
In this contribution some improvements on the power amplifier key figures are provided.
2	Discussion
Some unclarities were identified in the power amplifier key figures and corrections have been provided for them. The proposed changes have been listed and explained below.
[bookmark: _GoBack]- 	The first paragraph talks about linearization having an effect of reducing ACLR. It is clearly meant that the leakage to adjacent channel is reduced, however now the text says the leakage ratio is reduced, which could be interpreted as the worse ACLR. The word “reduced” is changed to “improved” which should not anymore leave room for misinterpretations. Other minor editorial corrections are also done.
- 	In the data table it has been further clarified that the vendors there mean component vendors, not base station system vendors. This is also supported by the main text.
- 	The final chapter has still language which seems to be copy-paste error from discussion paper. Therefore “in this paper” is removed. 
- 	In the final chapter it further clarified that the presented ACLR are the result of one example linearization system. The performance of this one example system should not be taken as a RAN4 accepted reference performance level.
3	Conclusion
The text proposal below is proposed to be approved.

<Start of text proposal>
[bookmark: _Toc22912346]5.5.2	Power amplifiers
In subclauses 5.4.1.1, 5.4.1.2, 5.4.2 and 5.4.3, the PA trends and saturated output power, PAE trends, AAS power scaling principles and PA dependencies respectively are described. The analysis resulted in example ACLR values without linearization of ~33 dB, ~31 dB and ~30 dB for example frequencies of 10, 15 and 20 GHz respectively. The example ACLR values for doesdo not fully cater for the larger transmission bandwidths likely for spectrum within 7-24 GHz frequency range and do not include the effects of any possible linearization applied to the transmitter chain which would have the effect of reducing improving ACLR.
For 10 GHz example frequency, where an AAS BS may possibly re-use the existing deployment grid due to propagation condition it would benefit from higher PA power and high PAE. To investigate the potential improvements achievable from linearization three different PA’s based on GaN technology from 3 different vendors (vendor A, vendor B and vendor C) were investigated without and with linearization. The measurements were performed at ~8 GHz for practical reasons indicating that the measured results will be slightly worse for ~10 GHz.
Due to possible size of spectrum at higher frequencies, the bandwidth of 200 MHz and 400 MHz corresponding to 2 or 4 carriers, each 100 MHz was assumed.
The measurement results of the important characteristics are summarized in table 5.5.2-1.
Table 5.5.2-1: Measurement results
	
	Power (dBm)
200MHz/400MHz
	PAE (%)
200MHz/400MHz
	ACLR (dB)
Without linearization
200MHz/400MHz
	ACLR (dB)
With linearization
200MHz/400MHz

	PA Vvendor A
	35
	11.7 / 11.5
	36.2 / 35.5
	42.1 / 39.8

	PA Vvendor B
	37 / 36 (1 dB back off to reach EVM)
	12.7 / 12.3
	26.4/ 21.6
	38.9 / 29.8

	PA Vvendor C
	33
	16.8 / 17
	32.7 / 23.2
	42.8 / 24.3



The measured PAE for different PA’s are quite aligned with the PAE analysis in sub-clause 5.4.1.2. Note that the PAE needs to be further improved in the AAS BS context given the need for fairly high power at these frequencies.
The result also shows the impact of bandwidth where the achievable ACLR is lower for 400 MHz bandwidth (which is quite a reasonable bandwidth at these frequencies), it is not clear if this is a limitation of the linearizer, the Tx chain or the PA.
Considering the need for a fairly high power and efficiency for these frequency ranges and the empirical analysis and measurement results, in this paper the achievable achieved ACLR value for 10 GHz example frequency considering a reasonablewith one example linearization is around 33 to 35 dB, when the average performance of 200 MHz and 400 MHz channel bandwidth is considered.
[bookmark: _Toc22912347]5.5.3	Phase noise
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