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1	Introduction 

The band number of the new FDD band which combines n28 UL and n75 DL as proposed in the new spectrum work item approved in RAN4 #99 meeting [1] has been allocated as n109 which was agreed in last RAN4 meeting and captured in the approved “WF on the requirements for n109” [2]. On the UE RF requirements side, the approach for specifying REFSENS requirements based on the CA_n28-n75 UL harmonic interference REFSENS exceptions and the REFSENS exclusion region concept for NR-U inter-band CA combinations as proposed in [3,4] has been adopted. However, the required REFSENS exclusion range may be different from NR-U and is subject to further evaluation. In this contribution, we provide our REFSENS exclusion range analysis and the result for consideration.       
2 Discussion

The concept of REFSENS exclusion region due to UL harmonic interference is to ensure that the expanded UL harmonic sidelobe noise power outside the exclusion region in the DL range is much lower than the Rx noise floor (without UL interference), preferably 16dB lower such that the REFSENS is only degraded by 0.1 dB.    

Our analysis was started with the simulation of the UL 2nd harmonic spectral profile based on a complex polynomial PA model with carrier frequency at 500 MHz. The complex coefficients were derived from AM/AM and AM/PM distortion at baseband frequency. Figure 2-1a shows the spectral profile of the fundamental signal with 20MHz carrier bandwidth. The corresponding 2nd harmonic spectral profile is shown in Figure 2-1b.
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Figure 2-1a Spectral profile of fundamental signal with 20MHz carrier bandwidth
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Figure 2-1b Spectral profile of 2nd harmonic for the above 20MHz carrier

To evaluate the REFSENS exclusion range based on the above spectral profile, the n28 UL 2nd harmonic interference (H2) power level in n75 was estimated by link analysis where a set of RF front component linearity and isolation parameters as summarized in Table 2-1 was assumed. Notice that in this analysis the harmonic trap filter was not considered.

	Isolation
	dB
	Linearity (IP2)
	dBm

	n28 duplexer
	30
	n28 duplexer
	102

	n75 BPF to n28
	35
	n75 BPF
	110

	Diplexer
	20
	Diplexer
	120

	Antenna
	10
	Switch
	115

	PCB
	65
	LNA (IIP2)
	6


 
Table 2-1 RF front-end component parameters for H2 level calculation
  
Table 2-2 presents the link analysis for H2 level calculation at n75 main path and diversity path, where the interference power levels are estimated to be -60.4 dBm and -68.5 dBm, respectively.

	Insertion loss (dB)
	4
	 

	PA output power (dBm)
	27
	

	Main Path (dBm)
	Diversity Path (dBm)

	H2 @ PA output
	-10
	H2 @ antenna
	-72.3

	Duplexer H2
	-56
	Switch H2
	-89

	H2 @ duplexer output
	-43.7
	Diplexer H2 referred to antenna
	-94

	Diplexer H2
	-74
	BPF H2 referred to antenna
	-190

	H2 @ diplexer output
	-63.3
	PCB coupling referred to antenna
	-71

	Switch H2
	-69
	LNA H2 referred to antenna
	-95

	H2 @ switch/antenna port
	-62.3
	Total H2
	-68.5

	PCB coupling referred to antenna
	-71
	 
	 

	LNA H2 referred to antenna
	-66
	 
	 

	Total H2
	-60.4
	 
	 



Table 2-2 Link analysis for H2 level calculation
Based on the H2 power level in n75 DL range and the Rx noise floor in n75 which is calculated to be -162.5 dBm/Hz, the required sidelobe attention level would be around 43dB and 40dB for 5MHz and 10MHz UL channel BW respectively in order to induce less than 0.1dB desensitization. And from the UL 2nd harmonic spectral profile as shown in Figure 2-1b with channel BW scaling, we can estimate the REFSENS exclusion region to be about ±16MHz and ±30MHz around the 2nd harmonic center frequency for 5MHz (15kHz SCS) and 10MHz (30kHz SCS) UL channel BW respectively. 

Proposal 1: For n109, the REFSENS exclusion region is ±16MHz around 2xFUL for 5MHz UL channel BW with 15kHz SCS, or A = 16MHz as defined in the WF [2].

Proposal 2: For n109, the REFSENS exclusion region is ±30MHz around 2xFUL for 10MHz UL channel BW with 30kHz SCS, or B = 30MHz as defined in the WF [2].          
3	Conclusion

In this contribution, we provide our n109 REFSENS exclusion range analysis and the result for consideration.

Proposal 1: For n109, the REFSENS exclusion region is ±16MHz around 2xFUL for 5MHz UL channel BW with 15kHz SCS, or A = 16MHz as defined in the WF R4-2314927.

Proposal 2: For n109, the REFSENS exclusion region is ±30MHz around 2xFUL for 10MHz UL channel BW with 30kHz SCS, or B = 30MHz as defined in the WF R4-2314927.
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