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1 Background
In this contribution the BS implementation feasibility study findings are summarized based on contributions submitted to RAN4#92-bis [1][2][3], and a TP capturing the summary is proposed to be captured in TR 38.883.
2 Proposal

It is proposed that the attached text proposal is captured in TR 38.883
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Text Proposal

<Start of Text Proposal for TR 38.883 >
5.3
Implementation based feasibility study

5.3.1
BS implementation
The BS EVM consists of several contributing impairments such as phase noise, peak reduction distortion, PA non-linearities, digital impairments etc. For example consider 3.5% EVM as a target limit, the following analysis was made for these impacts especially for one dominant aspect ACLR or Tx non-linearity, and EVM budget was given as an example. It is worth to note that examples of improved ACLR and/or TX non-linearity are compiled from two vendors’ inputs, which reflect different implementations. Actually, in a practical implementation process the impact of each of the EVM contributors need to be traded off with each other to meet the final EVM requirement.
Figure 5.3.1-1 presents a simulated relationship between the ACLR achieved at the output of a 30GHz CMOS PA and a GaN PA, respectively, and EVM from one vendor’s perspective. The figure indicates the PA must be dimensioned such that it would be capable to meet an ACLR of around 7dB greater than the SNR implied by the EVM. For 3.5% EVM (256QAM), the corresponding SNR is ~29dB, implying a PA operating with an ACLR of around 36dB.
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Figure 5.3.1-1: A relationship between ACLR achieved at 30GHz CMOS PA and GaN PA, respectively and EVM.
In another example for 256 QAM 3.5% EVM is an example target limit, and the corresponding SNR is ~29 dB. In order to achieve the target EVM limit, some power back-off is needed in the given example from one vendor. It should be noted that power back-off would also be needed to support for high MCS 64QAM. Table 5.3.1-1 shows one example of EVM budget on BS Tx. From the EVM budget it can be found that less than 3% EVM is achievable for BS Tx with 34.9dBc Tx non-linearity contribution to EVM. The presented result is an example and should not be considered as minimum requirements.

Table 5.3.1-1: Example of EVM budget
	Tx EVM contributor 
	EVM (%)
	SNR(dBc) 

	Tx non-linearity
	1.80%
	34.9

	Digital part
	1.50%
	36.5

	Phase noise 
	1.60%
	35.9

	IQ imbalance 
	0.80%
	41.9

	Total 
	2.95%
	30.6


Although the above analysis from individual vendors shows improved ACLR, the exact impact to the implementation cannot be generalized as it depends on the implementation specific trade-offs between different EVM contributors, includingACLR,. For example, in case the EVM performance is limited by PA non-linearity, then it follows that the logical way to improve the performance is to improve the PA, or back-off transmission power. Power back-off will have also negative impact on the efficiency of the PA. One example of of PAE from a single vendor is shown in Figure 5.3.1-2. 
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Figure 5.3.1-2 Simulation of 30 GHz CMOS and GaN power amplifier models showing PAE as a function of EVM.

Lower PA efficiency has only limited impact to the efficiency of the whole BS, as other aspects such as digital processing also consume significant percentage of the total power. On the other hand, if EVM performance is limited by phase noise, one design option to improve performance can be by selecting a better PLL. In this case impact to maximum output power and BS efficiency is negligible. 

Based on the analysis it can be said that there are cases where the Tx chain which can be used for BS supporting modulations up to 64QAM cannot be fully re-used for a base station supporting 256QAM. However, based on the analysis it can be also said that commercial components exist which enable support of 256QAM. Therefore BS Tx impairments or other implementation considerations do not preclude feasibility of 256QAM or performance benefit from 256QAM.

As a conclusion support of FR2 DL 256QAM is feasible from BS implementation perspective. 

<end of TP >
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