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Introduction
Regarding NR NTN Tdoc[1][2] from RAN4#101-bis-e, there is still n256 REFSENS requirement unfinished. In the contribution, the evaluation of UE n256 REFSENS is provided.  
Discussion 
In RAN4#101-bis-e meeting, regarding NR NTN band n256, discussion about n256 REFSENS[1][2] is still on going. The status is shown below. 
	Issue 2-5-5: REFSENS for n256
· Proposals 
· Option 1:  to specify the REFSENS for band n256 as below table 
REFSENSE of n256
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n256
	15
	-99.5
	-96.3
	-94.5
	-93.3
	
	
	
	
	
	

	
	30
	
	-96.6
	-94.6
	-93.5
	
	
	
	
	
	

	
	60
	
	-97.0
	-94.9
	-93.7
	
	
	
	
	
	



· Option 2: to specify the REFSENS for band n256 as below table 
REFSENSE of n256
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n256
	15
	-100.0
	-96.8
	-95.0
	-93.8
	
	
	
	
	
	

	
	30
	
	-97.1
	-95.1
	-94.0
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	
	
	
	
	
	



Summary for 2nd round: FFS pending the decision on duplexer assumption.




UE n256 REFSENS:
There is no available duplexer with 30MHz BW for band n256 at this stage. Whether to reuse n65 duplexer or to design the new duplexer with 30MHz BW is not clear. To reuse n65 duplexer can have the advantage for speeding up NTN n256 development to market.  
In [2], it is observed that n256 REFSENS requirement is relevant to the selected duplexer’s passband IL. And duplexer’s passband IL is related to its’ rejection capability for spurious emission.      
Observation 1: There is no available duplexer with 30MHz BW for band n256 at this stage. To reuse n65 duplexer can have the advantage of compatibility and speeding up NTN n256 development to market.  

Observation 2: As shown in Figure 1, there is UE n65 coexistence spurious emission requirement for TDD-band n34. UE coexistence requirement between bands n256 and n34 is also needed. The n65/n256 spurious emission for protected band n34 could be around -50dBm/MHz.   
[image: ]
Figure 1 Bands n65/n256 UE coexistence for protected TDD-band n34

Observation 3: In [2], it is indicated that even if the BW is reduced to 30 MHz for considering new duplexer to meet UE coexistence spurious emission requirement for band n34, rejection capability at n34 frequency range will be same as n65 (only a few dB) and the improvement of IL will not be 0.5 dB. 

Proposal 1: From aspects of FE implementation, FE IL/Rejection performance, compatibility, and time-to-market for NTN band n256, to reuse n65 duplexer for n256 is possible due to low difference for IL and rejection capability. 

Proposal 2: Based on observations, the n256 REFSENS is suggested as shown in Table 1.   
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n256
	15
	-99.5
	-96.3
	-94.5
	-93.3
	
	
	
	
	
	

	
	30
	
	-96.6
	-94.6
	-93.5
	
	
	
	
	
	

	
	60
	
	-97.0
	-94.9
	-93.7
	
	
	
	
	
	



Table 1 REFSENSE of n256



Conclusion
In the contribution, the evaluated NTN UE RX requirements are provided.
UE n256 REFSENS:
Observation 1: There is no available duplexer with 30MHz BW for band n256 at this stage. To reuse n65 duplexer can have the advantage of compatibility and speeding up NTN n256 development to market.   

Observation 2: As shown in Figure 1, there is UE n65 coexistence spurious emission requirement for TDD-band n34. UE coexistence requirement between bands n256 and n34 is also needed. The n65/n256 spurious emission for protected band n34 could be around -50dBm/MHz. 

Observation 3: In [2], it is indicated that even if the BW is reduced to 30 MHz for considering new duplexer to meet UE coexistence spurious emission requirement for band n34, rejection capability at n34 frequency range will be same as n65 (only a few dB) and the improvement of IL will not be 0.5 dB. 

Proposal 1: From aspects of FE implementation, FE IL/Rejection performance, compatibility, and time-to-market for NTN band n256, to reuse n65 duplexer for n256 is possible due to low difference for IL and rejection capability. 

Proposal 2: Based on observations, the n256 REFSENS is suggested as shown in Table 1.   
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n256
	15
	-99.5
	-96.3
	-94.5
	-93.3
	
	
	
	
	
	

	
	30
	
	-96.6
	-94.6
	-93.5
	
	
	
	
	
	

	
	60
	
	-97.0
	-94.9
	-93.7
	
	
	
	
	
	



Table 1 REFSENSE of n256
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