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1 Introduction
New work item on E-UTRA small cell enhancements was agreed in last RAN plenary [1]. This contribution provides consideration on UE requirements for 256QAM based on the results in SI.
2 Discussion

There were a lot of discussions on UE receiver impairments for 256QAM during the SI stage [2-12]. The identified UE impairments include [13]:

 -
RX local oscillator phase noise 

-
RX dynamic range

-
I/Q imbalance

-
Carrier leakage

-
Carrier frequency offset
It is noted that UE impairments contribute independently for the SNR degradation and the UE RX EVM could be regarded as the total effect of these UE impairments. However, unlike BS TX side, there is no RX EVM requirement defined in current specification and RX EVM cannot be easily verified by test instrument. Therefore, it is not proposed to define UE RX EVM requirement.
High order modulation up to 64QAM is already supported in UE specification. The only RX RF requirement related to 64QAM is “maximum input level”, where reference measurement channel for 64QAM is used to verify the requirement. For 256QAM, we can also define maximum input level requirement with additional reference measurement channel for 256QAM. Other receiver requirements can be kept unchanged. It may appear that SNR characteristics of 256QAM is not reflected directly by only defining such a requirement; however, there is going to be some UE demodulation performance requirement to be specified, which we believe would take into account the SNR characteristics.
From the previous study, I/Q imbalance could be considered as the main factor for UE receiver impairments. So far there has been no such receiver requirement specified for single carrier operation. The only related requirement, i.e. receiver image with rejection of 25 dB is defined for CA only in current specification. Based on previous discussion, this value of 25dB is not good enough to support 256QAM. From RAN1 simulation results, little system gain can be observed for UE RX EVM larger than 3% with assumed BS TX EVM of 3% or 4%. On the other hand, analysis from chipset vendors shows that 30~39dB I/Q image rejection is feasible from implementation point of view [8][9][10]. It is noted that the power difference between PCC and SCC is 6dB in current I/Q image demodulation test, which makes it easier to verify I/Q imbalance for CA than that for single carrier. Requirement defined for CA can also guarantee I/Q image rejection capability when the UE operates at single carrier mode. For the UE does not support CA operation, some additional demodulation requirements could be utilized to test UE RX EVM implicitly. Therefore, it is proposed to define 30dB receiver image rejection requirement for 256QAM in CA scenario. The corresponding RX EVM is about 3% if the I/Q imbalance is considered as the dominant impairment factor. And some demodulation requirements for 256QAM would be added to the specification. 
3 Conclusion

Some consideration on UE impairments based on study results in SI stage is provided in this contribution. Proposals on defining UE RX requirements are summarized below:
Proposal 1: It is not proposed to define a new UE RX EVM requirement;

Proposal 2: Define maximum input level requirement for 256QAM;

Proposal 3: It is proposed to define 30dB receiver image rejection requirement for 256QAM in CA scenario. The corresponding RX EVM is about 3% if the I/Q imbalance is considered as the dominant impairment factor;
Proposal 4: Some demodulation requirement for 256QAM would be added to the specification.
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