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1	Introduction
A work item on 256QAM DL support for frequency range 2 was agreed in [1]. In this contribution we discuss FR2 DL 256QAM from base station implementation feasibility perspective.
2	Discussion
The work on FR2 DL 256QAM aims at enhancing the network throughput especially for scenarios with very high data rate demand and for UEs in favourable channel conditions. Being able to serve these UEs in less time also frees resources and therefore enhances also the overall network capacity.
Work item objectives in [1] include two phases, first a feasibility and performance benefit study to confirm that FR2 DL 256QAM provides gains over 64QAM and then the actual setting of requirements. In this contribution feasibility of FR2 DL 256QAM is discussed from base station implementation perspective.
For FR2 DL 256QAM to be feasible for base station implementation, the base station needs to be able to provide sufficient output power while meeting the EVM requirements. In case power backoff is too large the percentage of UEs who experience high enough SINR to benefit from DL 256QAM decreases. If the EVM is too high the throughput benefit will not be there as signals with high enough MCS to provide gain cannot be properly demodulated. 
EVM has been already studied in link level simulations, where EVM impact from phase noise and other factors have been separated from each other. The other factors consist of many implementation specific small contributors, such as digital signal processing imperfections, IQ-imbalance and non-linearity of the transmitter chain. The impact of these individual contributors varies depending on the transmitter architecture, component selection and used algorithms, for example. In general, if one part of the system performs worse, the others must perform better. 
To guarantee the system performance minimum requirement for EVM needs to be set. When it comes to signal quality, this is sufficient metric. One could argue that possibly emission requirements would need to be impacted, as less emissions such as ACLR would be coming from a transmitter supporting 256QAM. In our view touching other requirements is not needed as they serve a different purpose. The aforementioned emissions requirements guarantee coexistence between systems and co-existence is not changed by introduction of higher modulation order. 
Observation 1: Minimum requirement for EVM is sufficient to guarantee signal quality, other requirements do not need to be changed.
In addition, when it comes to the impact on other implementation related aspect such as power backoff and base station efficiency, they are also conditioned upon the delicate balance of different individual contributors. If signal quality of a base station is for example limited by the phase noise, then it can be improved by using a better PLL, without or with very minor impact to output power. It has also been shown that very high quality PLLs which can be used for FR2 either directly or via a frequency multiplier are commercially available [2][3]. As power efficiency is tightly coupled with power backoff, the impact on power efficiency can also be non-existent or minor. Overall, the transmitter chain in mmWave base station does not set the full efficiency of the base station, is the conducted output power can be expected to be maximum couple Watts.  
Observation 2: Any possible impact in base station efficiency and output power is highly implementation specific, and can be non-existent.


As a whole base station implementation supporting 256QAM is more complex than implementation supporting maximum 64QAM, but it is still clearly feasible. 
Observation 3: While more challenging than 64QAM, FR2 DL 256QAM is feasible from base station implementation perspective.
3	Conclusion
In this contribution FR2 DL 256QAM was discussed from BS implementation feasibility perspective. The following observation were made.
Observation 1: Minimum requirement for EVM is sufficient to guarantee signal quality, other requirements do not need to be changed.
Observation 2: Any possible impact in base station efficiency and output power is highly implementation specific, and can be non-existent.
Observation 3: While more challenging than 64QAM, FR2 DL 256QAM is feasible from base station implementation perspective.
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