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1	Introduction
In RAN4 #68 meeting, a potential issue related to intra-band NC CA operation was raised where the power difference between two component carriers seen by UE receiver front-end could be as high as 90 dB under worst-case deployment scenario [1]. It was agreed that the maximum power difference between two CCs allowed by a UE receiver needs to be further studied in imminent RF sessions [2]. In this contribution, we have carried out link budget analysis to perceive the allowable power difference between two CCs subjected to three specific desensitization levels for a practical UE receiver.         

2	Discussion
The link budget analysis was based on the following assumptions,
· QPSK modulation with demodulator SNR requirement at -3 dB.
· Two independent Rx paths with separate gain control for PCC and SCC after a shared LNA
· Receiver noise figure (NF) is 7 dB at maximum RF front-end gain.
· Receiver LO phase noise (PN) profile shown in Figure 2-1.
· Receiver IIP3 is -3 dBm at maximum RF front-end gain.
· PCC and SCC are of equal bandwidth at either 5 MHz or 20 MHz.
· Base station (BS) DL ACLR is -55 dBc (N+1) and far-out emission level is -80 dBc at (N+9) offset. The emission level between (N+1) and (N+9) offset was linearly interpolated.
· Band frequency range up to 200 MHz.



Figure 2-1 Assumed receiver LO phase noise profile

The tolerable power difference between two CCs as a function of carrier frequency separation was evaluated under three sensitivity degradation levels at 0.2 dB, 3 dB, and 6 dB, respectively. Figure 2-2 and 2-3 present the analysis results for 5-MHz carriers and 20-MHz carriers, respectively, where channel offset 1 is equivalent to CA with zero frequency gap.

(a) 0.2-dB desensitization


(b) 3-dB desensitization


(c) 6-dB desensitization

Figure 2-2 Tolerable power difference between two 5-MHz CCs as a function of channel offset 



(a) 0.2-dB desensitization


(b) 3-dB desensitization


(c) 6-dB desensitization

Figure 2-3 Tolerable power difference between two 20-MHz CCs as a function of channel offset
Based on the aforementioned assumptions and analysis results, it is observed that the allowable power difference is mostly dominated by BS DL spectral emission (SEM).  

Table 2-1 further summarizes the lower bound of power difference between two CCs which is expected to occur at zero frequency gap.

	Desensitization
	5-MHz CCs
	20-MHz CCs

	0.2 dB
	44.3 dB
	44.4 dB

	3 dB
	54.7 dB
	54.2 dB

	6 dB
	56.3 dB
	55.3 dB



Table 2-1 Lower bound of tolerable power difference between two CCs

3	Conclusion
In this paper, we’ve carried out UE receiver link budget analysis based on certain practical assumptions to investigate the allowable power difference between two CCs in intra-band NC CA. The results have shown that the tolerable power difference is mostly dominated by BS DL SEM and is bound to 44.3 dB when two CCs are adjacent to each other and receiver is desensitized by 0.2 dB.  
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