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1	Introduction
Following the LS from RAN1 on the support of 256 QAM for small cells [1], discussions over the concern of UE Rx impairments had been initiated in Chicago meeting [2-5]. In this contribution, we provide some empirical UE Rx impairments data as reference for further analysis.              

2	Discussion
In the LS reply to RAN1 as agreed in last meeting [6], the following UE Rx impairments had been considered, 
· Rx local oscillator phase noise 
· Rx dynamic range
· I/Q imbalance 
· Carrier leakage (DC offset)
· Carrier frequency offset

In this paper, we provide the most recent measurement data over a few randomly selected product samples on the above Rx impairments (except “carrier frequency offset”) as reference for further analysis.

Rx local oscillator phase noise
Integrated phase error of 0.25 degree (-47.2 dBc) or better can be achieved at 2.4 GHz over temperature range from -40 C to 85 C.
Notice that from the same oscillator core design, phase noise normally would scale with frequency. For example, if the frequency is doubled, phase noise would degrade approximately by 6 dB. On the other hand, local oscillator phase noise performance may also depend on other factors, for example, frequency tuning range. Wider tuning range typically would result in worse phase noise. 
Altogether, taking 0.5 degree at 2.0 GHz as baseline performance would be a safer measure.    

Rx dynamic range
Rx dynamic range is a combination of Rx path noise and linearity performance in conjunction with ADC dynamic range.
ADC dynamic range of 55 dB (or ENOB of 8.8 bits) or better had been characterized at 20-MHz bandwidth. Depending on ACI and in-band blocking requirements, ADC dynamic range may or may not be a limiting factor for higher-order modulation signals. If ACI and in-band blocking requirements are scaled with SNR requirements for higher-order modulation as in the case of WLAN specifications, Rx dynamic range likely would not be a concern.

I/Q imbalance
Intrinsic I/Q imbalance (or image rejection ratio without calibration) of -30 dB or better can be achieved over 2.4 GHz ISM carrier frequency, in-channel frequency, and temperature range from -40 C to 85 C.

DC offset   
DC offset of less than 50 mV after analog cancellation had been realized.      

3	Conclusion
In this contribution, we presented UE Rx impairments data measured from a recent product as reference for further analysis. The radio design technology associated with these impairments performance can potentially be applied to various wireless standards.        
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