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1 Introduction
In RAN4#74bis the adoption of 256QAM modulation for DL in wide area base stations was discussed and a concern was raised regarding the impact of that on the coverage. In this contribution we present system simulation results and look at the geometry of the UEs and implications of using 256QAM on the coverage and system performance.
2 Discussion
In RAN4#73 it was agreed that “The EVM requirements for medium range BS should be 3.5%”. Also earlier it has been agreed that EVM is tested with rated output power for 256QAM and minimum power for single 256QAM PRB allocation [1].

First we look at the required SNR in order to observe some gain for 256QAM over 64QAM. As the figure below shows, already at SNR=20dB we start to observe gain for 256QAM as compared to 64QAM.
[image: image1.png]Capacity (bits/Tx)

e 16-QAM

—256-QAM
= Shanon Capacity

QPSK

64-QAM

0 10
SNR (Es/No) dB

20

30

40

50




Figure 1 Throughput as a function of SNR for different modulation schemes
We would like to see the achieved SINR in a homogeneous deployment, in order to find out what is the percentage of UEs that can benefit from the 256QAM.
2.1 System simulations

Figure 2 shows the distribution of SINR in a homogeneous network with only macro cells with ISD=500m and with 2 and 4 receive antennas. As it can be observed almost 6% and 10% of UEs (for 2RX and 4RX respectively) in the network have SINR of equal or better than 20dBm.    
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Figure 2 Distribution of SINR in a homogeneous network with only macro cells with ISD=500 
2.2 Field measurement results
It is worth noting that homogeneous network with identical macro cells does not mimic a realistic operator scenario especially when determining the statistics related to higher SINR values. Therefore results in homogeneous network with identical macro cells may not conclusively predict the probability with which higher SINR (say 20 dB or more) would occur in typical macro network such as in urban environment where higher capacity is desired.
Therefore in figure 3 we show DL geometry recorded in a field measurement for a walk test (4-6 kmph) in a big city with densely deployed macro cells. Note that geometry is only a SINR estimation, which means assuming 100% utilization in all neighbor cells, and also it is an estimation of wideband SINR before receiver antenna combining. The results show that a considerable number UEs have good geometry, i.e. 25% of the UEs have above 20dB. This means that a good fraction of UEs in a macro cell experience SINR values that justifies the use of 256QAM.
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Figure 3 DL geometry recorded in field measurements for a walk test in a big city with macro cells
3 Conclusion
In this paper we presented simulation results and field measurement results for the SINR in a network with only macro base stations. It was observed that especially in the real network a considerable fraction of UEs (e.g. 25%) within a cell experience SINR high enough for operation of 256QAM. 
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