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1 Introduction
In RAN #71 meeting, new WI on uplink capacity enhancements for LTE [1] was approved. This work item will specify 256QAM support in UL for LTE. The objectives for RAN4 are as follows: 
· Introduce RF requirements for single carrier and for carrier aggregation on both licensed and unlicensed spectrum [RAN4]

· UL support of PUSCH transmission in special subframe [RAN1]

·  Introduce applicable RF requirements [RAN4]
This contribution provides initial considerations on affected RF requirements for UL 256QAM.
2 General consideration
The affected RF requirements for UL 256QAM are similar to that for UL 64QAM, which include EVM and MPR/A-MPR requirements. Mostly the requirements are derived by simulation with aligned assumptions and scenarios. Besides, measurement results on MPR/A-MPR would be helpful to define the final requirements. Regarding the UL 256QAM, possible use cases for UL 256QAM shown in the WI include:

· Small Cells deployments in both licensed and unlicensed spectrum

· Many receive antennas at eNB
The small cells scenario is a trend to meet the high throughput data demand, in which high order modulation would be a good choice because of the small cell could allow larger power reduction to improve the transmit quality. For the eNB with more antennas, the receiver performance is improved both on the SINR and demodulation capability which may lower the requirement for the transmit signal quality.
Therefore, since the motivation for UL 256QAM is to deploy in the aforementioned scenarios. These use cases shall be taken into account when specify the related requirement.
3 EVM

The EVM requirement shall be specified by considering the network performance. Generally, both system and link level simulations are needed to perform the evaluation of the performance loss and gain under certain EVM value and modulation scheme, and try to find a good trade-off between the loss and cost. As we know, the system performance is determined by the total EVM value, which is a combination from both BS and UE sides. The Rx performance also needs to be evaluated. 
Besides the system performance gain, UE implementation shall be investigated as well. In the transmitter, the EVM performance is determined by many factors which include baseband clipping and quantization, Tx phase noise, transceiver non-linearity, IQ imbalance and PA non-linearity. These components have been analyzed in the study for UL 64QAM [2][3], assumptions agreed in [4] for UL 64QAM are shown in the following table. Study results show that total EVM requirement for UL 64QAM is 8%. For this requirement, PA contributes 4% and other factors cannot be compensated by the test equipment contribute the other 4%.
	Tx EVM contributor
	EVM

	PA
	4%

	Transceiver
	-29.5 dB

	Phase noise
	-33 dBc

	IQ imbalance
	-25 dBc


To better support UL 256QAM, the UE RF capability including PA performance shall be studied further.
4 MPR/A-MPR
The factors that will affect the MPR/A-MPR requirements are listed as follows:
· UTRAACLR1
· UTRAACLR2
· E-UTRAACLR
· spectrum emission mask

· spurious emission requirement

· Error vector magnitude

It worth noting that all the factors include EVM should be studied to define MPR/A-MPR requirements for UL 256QAM.

For single carrier/inter-band CA 
It can be observed that the MPR for contiguous allocation requirement is specified separately by modulation schemes, while A-MPR requirement is specified without mentioning the modulation scheme. At the same time, the A-MPR shall be used together with MPR.
For intra-band contiguous CA
It can be observed that the MPR and A-MPR specifications are similar to the cases for single carrier, i.e. MPR is specified separately by modulation scheme, while A-MPR is specified without pointing out modulation order. However, it worth noting that A-MPR for intra-band contiguous CA applies alone if NS value is signalled except of the case for UL 64QAM, in which A-MPR shall also be used together with MPR. From the conformance point view for the specification, A-MPR for UL 256QAM shall be specified similar to that of UL 64QAM, otherwise the requirement for MPR/AMPR may be a little bit inconsistent.
Conclusion

In this contribution, some consideration are provided for UL 256QAM
For EVM requirement, both system and link level simulations need to be performed to evaluate the performance loss and gain.

To better support UL 256QAM, the UE RF capability including PA performance shall be studied further.
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