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1
Introduction
In this contribution we present MPR simulation results for 256-QAM with contiguous allocation on a single CC.
2
Discussion

2.1 Simulator set-up
For the uplink 256-QAM MPR study a simulator with the following impairments was used:
· Transceiver noise -39.5 dBc
· Modulator I/Q imbalance -33.7 dBc
· Modulator CIM3 -60 dBc
· Phase noise -35 dBc
The following emission requirements were used in the simulation: 

· UTRAACLR1
· UTRAACLR2
· E-UTRAACLR
· General spectrum emission mask

· General spurious emission requirement

· Maximum error vector magnitude = 3.5%

· In-band emisions

PA operating point was set so that most demanding ACLR requirement was just met for fully allocated QPSK signal with 1 dB MPR. For these PAs the gating factor was the UTRAACLR2, with the exception of 1.4 MHz channel which was limited by the E- UTRAACLR. 

2.2 EVM partitioning

The EVM contributions of error sources were according to Table 1. 
Table 1. EVM partitioning

	TX EVM source
	EVM

	 
	%
	C/N [dBc]

	PA
	1.93
	34.3

	Transmitter
	1.06
	39.5

	Phase noise
	1.78
	35.0

	I/Q image
	2.07
	33.7

	 
	 
	 

	Total
	3.5
	29.1


2.2 Single carrier MPR as a function of #RB
Fig. 1 shows how UTRAACLR1 and EVM behave as functions of MPR. Here, the transmitter is assumed to be designed for 256-QAM, hence the EVM is improved also for lower-order modulations which serve as a reference. The EVM quota of the PA is so small that after ~4 dB MPR cannot improve the EVM any more since other sources begin to dominate the EVM value. Also, as brought up in [4], the PA typically exhibits an EVM floor that limits the improvement achievable through MPR. 
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Fig. 1: UTRAACLR1 and EVM as function of MPR
Fig. 2 presents 256-QAM MPR values that were needed to be able to meet the standard emission requirements for different channel bandwidths as a function of allocation size, including EVM and in-band emissions. In fact, all allocations were found to be limited either by EVM or in-band emissions. The in-band emissions become a gating factor because their limit depends on the EVM limit. With the used transmitter parameters, all allocation sizes needed clearly more MPR than 64-QAM [3]. Furthermore, there are numerous allocations that could not meet the EVM or in-band emission limit with any MPR. The very high discrete MPR values in Fig. 2 appear to be more or less random. This is explained by Fig. 1: even a large change in MPR has barely any effect on the EVM. 
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Fig. 2: MPR vs. allocation size for 64-QAM
Observation 1: A small PA EVM quota, due to limitations of other components, rapidly increases the required MPR. 

Observation 2: The 3.5% EVM limit is too tight for the assumed transmitter parameters and PA model. Transmitter components must be improved to meet the EVM and in-band emission requirement.

3
Conclusion

In this contribution we showed that the target EVM of 3.5% is difficult to meet though MPR and requires improvements in transmitter components.
4
References

[1] R4-151243, Way forward on UL 64QAM, Huawei, Hisilicon, Nokia Corporation, CMCC, RAN4#74 Athens

[2] R4-151308, Uplink 64-QAM MPR, Nokia Networks, RAN4#74bis
[3] R4-153135, Uplink 64-QAM MPR and A-MPR, Nokia Networks, RAN4#75
[4] R4-161890, TX Challenges for 256 QAM, Qualcomm Incorporated, RAN4#78bis
[5] R4-163968, Discussion on affecting factors for EVM requirement, Huawei, Hisilicon, RAN4#79
