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1
Introduction 
The abundance of contiguous spectrum in mm-Wave range as being considered in 3GPP NR [1] has potentially opened up the opportunity for high-speed data communications utilizing ultra-wide carrier radio access technology with carrier bandwidth possibly in GHz span. Supporting such wide carrier bandwidth may pose substantial radio front-end design challenges and embrace some amount of performance degradation. In this contribution, we evaluate the UE receiver SNDR performance versus carrier bandwidth based on a single conversion receiver architecture as commonly used in sub-6GHz transceivers.          
2
Discussion
The UE receiver SNDR (signal-to-noise-and-distortion-ratio) performance was evaluated based on a generic single conversion architecture as shown in Figure 2-1, for three carrier bandwidth at 20 MHz, 200 MHz, and 2 GHz, respectively.
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Figure 2-1 A generic single conversion receiver architecture for SNDR analysis 
The receiver noise figure at maximum RF front-end gain was assumed at 14 dB, more or less reflecting the noise performance in mm-Wave spectrum range. ADC dynamic range was assumed at 55 dB for all carrier bandwidth where 15-dB headroom was reserved for PAPR and fading tolerance, and that sets the signal to quantization noise floor ratio at 40 dB. Except for receiver noise and nonlinear distortion, no other radio impairments (such as local oscillator phase noise and I/Q imbalance) were included in the analysis. The receiver was also assumed free from any blocking signal.
The cascaded link analysis was performed to calculate the SNDR with input power ranging from -85 dBm to -10 dBm. At each input power level, a corresponding gain combination was applied to maximize the SNDR and maintain a constant signal level at ADC input which mimics a typical AGC operation. Figure 2-2 summarizes the analysis results. It is seen that the receiver SNDR ceiling decreases substantially from 37 dB at 20 MHz to around 32 dB at 200 MHz and 24 dB at 2 GHz carrier bandwidth, respectively. In consequence, the highest modulation order applicable for the radio would be lowered for wider carrier bandwidth. 
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Figure 2-2 SNDR versus carrier bandwidth 
Notice that the above analysis did not take into account the phase noise impact to SNR ceiling performance. In mm-Wave spectrum range, phase noise could become the dominant radio impairment to limit the SNR ceiling or EVM floor. At carrier frequency above 60 GHz, the estimated integrated phase error (IPE) could be worse than -24 dBc [2] (shown as dashed line in Figure 2-2). Under this circumstance, the highest modulation order applicable for the radio would not be dependent on carrier bandwidth.   
3
Conclusion
In this contribution, we evaluated the UE receiver SNDR performance versus carrier bandwidth. The analysis results indicate that the highest modulation order applicable for the radio would be lowered for wider carrier bandwidth if phase noise would not dominate the noise floor.   
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