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Introduction 
3.5GHz band has been considered as the most prominent spectrum for NR applications in sub-6GHz range, as was highlighted in January NR ad hoc meeting [1-5]. The potential frequency range around 3.5 GHz includes the existing E-UTRA B42 and B43, with further lower side extension to 3.3 GHz and upper side extension to 4.2 GHz or even up to 4.99 GHz. While defining B42 as a new NR band may be a quick and easy way to start the specifications development work, having a wider and globally harmonized band seems to be more desirable from long-term standardization and network development point of view. In this contribution, we provide some preliminary UE performance data over the frequency range from 3.3 GHz to 4.2 GHz as a reference for future NR band definition consideration.       
2
Discussion
The UE performance data over the frequency range from 3.3 GHz to 4.2 GHz were characterized on an LTE transceiver and a commercially available PA designed for B42/B43 operation. The transceiver performance was evaluated by simulations, while PA performance was physically measured in Lab. The results are briefly summarized in the following sub-sections.

2.1 RX Noise Figure (NF)

Without taking into account the off-chip front-end loss, NF over the frequency range from 3.3 GHz to 4.2 GHz was seen degraded by about 0.5 dB as compared to the maximum value within the B42/B43 frequency range. This evaluation was based on simple matching network alteration from narrow-band to wide-band matching without any core circuit optimization.
2.2 TX PA Driver Amplifier Performance

Figure 2.2-1 shows the TX gain profile at the transceiver output with four coarse tank tuning steps. The gain flatness is less than 1 dB across the frequency range from 3.3 GHz to 4.2 GHz which can potentially be improved with the assistance of calibration and digital gain compensation.
Apart from gain flatness, our preliminary analysis also shows that the maximum output power and ACLR over the frequency range from 3.3 GHz to 4.2 GHz can both be maintained as with the B42/B43 performance. To support carrier bandwidth wider than 200 MHz, the LC tank Q may need to be reduced to further improve gain drooping which would be at the cost of driver amplifier efficiency. However, counting that PA is mostly dominating the TX power consumption, the impact from this driver amplifier efficiency reduction is considered relatively insignificant.   
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Figure 2.2-1 Simulated gain profile at a transceiver TX driver amplifier output 
2.3 PA Performance

The PA performance was characterized on a commercially available device designed for LTE B42/B43 applications. Figure 2.3-1 shows the S21 profile across the frequency range from 3.3 GHz to 4.2 GHz. The gain flatness is about 4 dB. At 4.2 GHz, the gain is 2 dB lower than that of B42/B43.
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Figure 2.3-1 Measured S21 of a commercial LTE B42/B43 PA 
Figure 2.3-2 plots the Pout, PAE, and EVM performance under a constant E-UTRA ACLR at 36 dB. It can be seen that at 3.3 GHz, the performance is slightly better than B42/B43, while at 4.2 GHz, Pout is nearly 1 dB lower than that of B42/B43. The PAE and EVM performance, on the other hand, does not look quite alarming over the frequency range of interest as compared to B42/B43.

In summary, the potential concern of using the existing B42/B43 PA to support the extended frequency range from 3.3 GHz to 4.2 GHz would be the gain shortage near 4.2 GHz. This would require higher output power from transceiver driver amplifier where the design effort could be challenging yet considered feasible based on our preliminary analysis. On the other hand, further optimization in PA design shall also be considered.              

[image: image3.png]Pout (dBm)/PAE (%)

42

40

38

36

34

32

30

28

26

Frequency (GHz)

W Pout @ PAE @ EVM

9.0

8.0

7.0

6.0

5.0

4.0

20

10

EVM (%)




Figure 2.3-2 Measured performance of an LTE B42/B43 PA under E-UTRA ACLR at 36 dB  
3
Conclusion
In this contribution, we evaluated the UE transceiver and PA performance over the frequency range from 3.3 GHz to 4.2 GHz based on the existing B42/B43 devices in consideration of a potential new frequency band for NR. Although our preliminary analysis projects that it is deemed feasible to support the intended frequency range based on the devices being characterized, there are other aspects not yet been investigated, such as front-end filter requirement and feasibility for coexistence consideration. Therefore, further studies are highly recommended.          
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