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Introduction
In previous RAN4 meeting, the PA aspects in terms of PA trends, AAS scaling and dependencies between output power, ACLR and PAE were described in detail [1 & 2]. 
As possible future frequency bands within the frequency ranges represented by 10 GHz example frequency is interesting from coverage (compared to other example frequencies) and above the roof-top deployment due to propagation conditions, it is important to consider additional aspects in relation to PA and its output power and efficiency where fairly high power and good efficiency is necessary to allow for re-use of existing foot print to the highest extent possible.
In this paper, we further elaborate on PA performance for 10 GHz example frequency and present some measurement results on essential PA characteristics from 3 different available PA:s from different vendors. The performance characteristics presented cover both raw linearity as well as linearized PA:s. 
[bookmark: _Ref6404628]Discussion
In Figure 1, the relation between PA (CMOS and GaN) output power, ACLR and PAE for example frequencies of 10, 15 and 20 GHz based on the detailed discussion in [1] is shown.
 
Figure 1 ACLR versus output power at 10, 15, and 20 GHz example frequencies, and 30 GHz based on 30GHz PA model for reference (Left). PAE versus ACLR at 10, 15, and 20 GHz example frequencies, and 30 GHz based on 30GHz PA model for reference. Constant PAE for CMOS and GaN PA, respectively, also shown (Right).
In [1], the following indicative ACLR values for example frequencies of 10, 15 and 20 GHz was proposed:
	Example frequency
	Indicative ACLR

	10 GHz
	~33 dB

	15 GHz
	~31 dB

	20 GHz
	~30 dB


The indicative ACLR values above does not fully cater for the larger bandwidth likely for spectrum within frequency ranges represented by 10 GHz proxy frequency.
As discussed above, the AAS BS for possible frequency bands within the range which is presented by 10 GHz due to propagation condition can possibly re-use the existing foot print and thus would benefit from higher PA power and high PAE. 3 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.
The PA:s have been linearized through Digital Pre-Distortion (DPD). The block diagram below represents the test system employed. 

The pre-distorter is based on a Generalized Memory Polynomial (GMP) which includes a number of memory terms and can be formulated as follows:


As the intended application is a multi-branch AAS radio for this frequency range, the maximum number of memory terms  has been set to 4 in order to limit the total amount of signal processing and computational complexity in the radio. The delays associated with the selected memory terms are not necessarily contiguous. 
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 the following table:
	
	 Power (dBm)
200MHz/400MHz
	PAE (%)
200MHz/400MHz
	ACLR (dB)
Without linearization
200MHz/400MHz
	ACLR (dB)
With linearization
200MHz/400MHz

	Vendor A
	35 
	11.7 / 11.5
	36.2 / 35.5
	42.1 / 39.8

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

	Vendor 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 Figure 1. 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 quite limited for 400 MHz bandwidth which is quite a reasonable bandwidth at these frequencies.
The empirical analysis above indicates that the achievable ACLR values even with linearization will worsen with bandwidth which need to be further considered in future work item for specific frequency band.
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 indicative ACLR value for 10 GHz example frequency considering a reasonable linearization should be 33 to 35 dB.

Conclusion
In this paper, an empirical analysis of achievable ACLR for example frequency of 10 GHz was presented. Measurement results from there different PA:s from 3 different vendors both with and without linearization were presented.
The conclusion from the analysis implies that the indicative BS ACLR of 33 to 35 dB is a reasonable value and should be considered when future WI for specific frequency bands is discussed in RAN4.
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