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1
Introduction
The concern over potential influence of antenna isolation on FDD single carrier REFSEN was raised in last RAN4 meeting [1]. In this contribution, we provide the analysis of FDD single carrier REFSENS degradation as a function of antenna isolation to address this concern.  
2
Discussion
The analysis was based on the assumption that in FDD bands, the UL RB allocation has been restricted such that the Tx skirt noise due to non-linear signal distortion would not spill into DL carrier range to cause desensitization. The main Tx induced noise degradation is attributed to PA output thermal noise leaking into Rx band, Rx 2nd order nonlinearity and reciprocal mixing through Tx signal coupled into Rx signal path.

Table 2-1 summarizes the link analysis to estimate the Rx sensitivity degradation, where the duplexer isolation was assumed to be 50 dB for both Tx to Rx and Rx to Tx.  

	Noise from Tx thermal
	Value
	Unit

	PA noise floor
	-135
	dBm/Hz

	Transceiver noise floor at PA output 
	-130
	dBm/Hz

	Total noise floor at PA output
	-128.8
	dBm/Hz

	Duplexer Tx to Rx isolation
	50
	dB

	Coupled noise in Rx band (main)
	-178.8
	dBm/Hz

	Antenna isolation
	10
	dB

	Coupled noise in Rx band (diversity)
	-188.8
	dBm/Hz

	Noise induced by Tx leakage through Rx IP2
	Value
	Unit

	Tx PA output power
	26
	dBm

	Duplexer Rx to Tx isolation
	50
	dB

	Tx power at Rx LNA input (main)
	-24
	dBm

	Antenna isolation
	10
	dB

	Tx power at Rx LNA input (diversity)
	-34
	dBm

	Rx IIP2
	50
	dBm

	Correction factor
	9
	dB

	IP2 induced noise at LNA input (main)
	-107.0
	dBm

	IP2 induced noise at LNA input (diversity)
	-127.0
	dBm

	Noise induced by Rx reciprocal mixing
	Value
	Unit

	Rx LO phase noise
	-152.0
	dBc/Hz

	Reciprocal mixing noise at LNA input (main)
	-176.0
	dBm/Hz

	Reciprocal mixing noise at LNA input (diversity)
	-186.0
	dBm/Hz

	Rx desensitization level (5-MHz carrier)
	Value
	Unit

	Total interference noise (main) referred to antenna
	-101.1
	dBm

	Total interference noise (diversity) referred to antenna
	-113.7
	dBm

	Rx nosie figure
	9
	dB

	Rx thermal noise floor (both main and diversity)
	-98.0
	dBm

	Total noise (main)
	-96.3
	dBm

	Total noise (diversity)
	-97.9
	dBm

	Desensitization level after MRC
	0.85
	dB


Table 2-1 Link analysis to estimate FDD single carrier Tx induced REFSENS degradation

The above analysis shows that for 5-MHz carrier, the REFSENS degradation under 10-dB antenna isolation is about 0.85 dB.

Figure 2-1 summarizes the REFSENS degradation as a function of antenna isolation between the main and diversity paths. It can be seen that the degradation level virtually does not change when antenna isolation is better than 10 dB since the Tx induced noise into diversity Rx path is relatively small. Therefore, we can conclude that the REFSENS defined under 10-dB antenna isolation would not have discrepancy with the conductive test where the isolation between the main and diversity port isolation could be much better than 10 dB.
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Figure 2-1 REFSENS degradation as a function of antenna isolation

3
Conclusion
In this contribution, we provided the analysis of FDD single carrier REFSENS degradation as a function of antenna isolation between the main and diversity paths to address the concern that REFSENS defined at 10-dB antenna isolation may not be consistent with the conductive test. Our result shows that under 10-dB antenna isolation, the REFSENS would not be much different from conductive test where main and diversity path isolation can potentially be much better than 10 dB.                   
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