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1. Introduction
In this contribution we discuss the receiver and transmitter phase noise impacts to reference sensitivity performance. The transmitter and receiver phase noise have been found to have a nonnegligible effect on the UE reference sensitivity in noncontiguous intraband carrier aggregation with one active UL CC. This results from the narrower duplex gap in noncontiguous CA. In this contribution, we analyze how much the REFSENS of Band 25 should be raised due to the phase noise.
2. Scenario
Figures 1 and 2 illustrate the phase noise problem in noncontiguous intraband CA. Due to the gap between the aggregated CCs, the duplex gap between UL PCC and DL SCC can shrink down to the distance of the UL and DL bands. This increases self-desensitization not only due to intermodulation distortion but also due to phase noise. TX phase noise leaks into the RX, and TX power leaking into the RX will cause desensitization due to phase noise of the RX LO. 
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Figure 1. TX phase noise on RX band
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Figure 2. RX phase noise due to TX leakage
3. REFSENS calculation
We take a simple approach and derive a new REFSENS level for Band 25 NC intraband CA from the single-CC REFSENS specified in Rel 10. We assume that the TX allocation is reduced and positioned [2] so that the Rel 10 REFSENS would apply if there were no phase noise. Then we calculate the interference power due to phase noise from both the TX and RX mixers as well as the resulting new REFSENS level. Figure 3 illustrates this approach. The desense includes both TX and RX phase noise.

In the calculation we have used the following assumptions:

· Single 5 MHz or 10 MHz UL carrier active with resource allocation starting at the low frequency edge. UL allocation is assumed to be such that the Rel 8 REFSENS would be exactly met if there were no phase noise.
· Desensitization is measured on the DL carrier that is closer to the UL frequency band.
· Single-PA single-antenna transmitter architecture
· -140 dBc/Hz phase noise in both TX and RX LO at TX-RX offset (denoted as [image: image4.png]Af



 in Figures 1 and 2)
· 50 dB duplexer isolation at UL band
· 45 dB duplexer isolation at DL band

· 4 dB duplexer loss from PA to antenna at UL band

· 6.5 dB duplexer loss from antenna to receiver at DL band
· Maximal ratio combining of RX branches
· Full +23 dBm transmission power at antenna
· Leakage of UL signal from TX antenna to the other antenna was ignored.
· One-CC REFSENS -96.5 dBm (5 MHz DL SCC) or -93.5 dBm (10 MHz DL SCC)
4. Results
The REFSENS results are depicted in Figure 4. The assumed phase noise -140 dBc/Hz results in 6.8 dB desense, i.e., REFSENS level -89.7 dBm.
This result can be assumed to be slightly pessimistic for two reasons. First, -140 dBc/Hz is the assumed LO spectral density at the offset [image: image6.png]Af



= 15 MHz, which is the distance between Band 25 UL and DL. Due to restricting the allocation to reduce REFSENS, the UL-DL gap is increased, hence the phase noise is also reduced.
Second, the assumed LO spectral density is the maximum within the band causing desense, as depicted in Figures 1 and 2. Accounting for the slope of the LO spectral density may slightly reduce the phase noise level.
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Figure 4. REFSENS vs. LO phase noise relative power density
5.    Conclusions
By accounting for phase noise, we obtained a REFSENS desensitization of 6.8 dB. This is probably a slightly pessimistic value. 
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