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Introduction
Regarding WF on NTN UE RF [1] from RAN4#102-e, there are still band n256 REFSENS and OOBB requirements unfinished. In the contribution, requirements of UE band n256 REFSENS and OOBB are provided separately.  
Discussion 
In RAN4#102-e meeting, regarding NR satellite band n256, decision about n256 REFSENS [1][2] is in square brackets. The status is shown below. 
	NTN UE Rx requirement:

Duplexer assumption for n256 with below candidate options
· Option 1: dedicated 30MHz
· Option 2: reusing n65 
REFSENS for n256
Agreement: 
Keep UE implementation freedom for both options and define RAN4 RF requirements compatible with above options. 
For REFSENS, choosing the minimum requirements among option 1 and option 2.

NTN UE Rx requirement for REFSENS with [ ] into TP:
	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
	
	
	
	
	
	



OOBB requirements
FFS for OOBB requirements for band n256




NTN UE n256 REFSENS:
In [1][2], there are two duplexer assumption for n256. To design dedicated 30MHz filter or reuse n65 filter is discussed. During GTW, it is agreed to keep UE implementation freedom for both options. 
Observation 1: In [1][2], there are two duplexers assumption for n256. It is agreed to keep UE implementation freedom for both options and choose the minimum requirements among option 1 and option 2 for REFSENS.
Regarding option 2, band n256 REFSENS is shown Table 2-1.
	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 2-1

Proposal 1: REFSENS is normally minimum requirement. Regarding two feasible duplexers for band n256, REFSENS in Table 2-1 shall not preclude better UE implementation performance. To remove square brackets of TP REFSENS specification. 

OOBB requirements for band n256:
In RAN4#102-e, regarding OOBB requirements, to put [] into TP was agreed. 
	
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	-44
	-30
	-15

	n255,
n256
	Finterferer (CW)
	MHz
	-60 < f – FDL_low < -15
or
15 < f – FDL_high < 60
	-85 < f – FDL_low ≤ -60
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – 85
or
FDL_high + 85 ≤ f
≤ 12750

	NOTE 1:	For band n256 in Range 2 requirement, the applicable lower frequency range should be modified as  -[145]  < f – FDL_low ≤ -60.
NOTE 2:	For band n256 in Range 3 requirement, the applicable lower frequency range should be modified as 1 ≤ f ≤ FDL_low – [145]
NOTE 3:	For band n256 in Range 2 requirement, the Pinterferer should be modified as [-30]
NOTE 4:	For band n256 in Range 3 requirement, the Pinterferer should be modified as [-15]



Table 2-2
When n65 hardware is reused for band n256, to modify frequency range of OOBB range 3 is needed. For reference, a similar scenario using n96 hardware for unlicensed band n102 is shown in Table 2-3. 
	Operating band
	Parameter
	Unit
	Range1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	-44
	-30
	-15

	n46, n96, n102
	Finterferer (CW)
	MHz
	N/A
	-200 < f – FDL_low ≤    -3*CBW
or
3*CBW ≤ f – FDL_high < 200
	1 ≤ f ≤ FDL_low – MAX(200,3*CBW)
or
FDL_high                   + MAX(200,3*CBW)
≤ f ≤ 12750

	NOTE 1:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 4200 MHz. For band n102 the power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 4200 MHz except for the range FDL_high + MAX(200,3*CBW) < f ≤ MAX(375,3*CBW) MHz in which the said level shall be modified to -33 dBm. For band n102 the power level of the interferer (PInterferer) for Range 2 shall be modified to -33 dBm for FInterferer in the range 3*CBW ≤ f – FDL_high < 200 MHz.
NOTE 2:	CBW denotes the channel bandwidth of the wanted signal


Table 2-3

Observation 2: Regarding n65 hardware for band n256, similar requirements about reusing n96 hardware for band n102 can be studied. As shown in Table 2-3, Pinterferer for n102 OOBB range2 is modified to be -33dBm. Regarding modified Pinterferer of -33dBm in n102 OOBB range 3, the modified and extended frequency range is FDL_high + MAX(200,3*CBW) < f ≤ MAX(375,3*CBW) MHz. 

Proposal 2: Based on observation 2 and evaluation, regarding n256 OOBB range 2 and 3 requirements, it is feasible to remove Note 3 and 4, and the square brackets of Note 1 and 2 as shown Table 2-4.
	
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	-44
	-30
	-15

	n255,
n256
	Finterferer (CW)
	MHz
	-60 < f – FDL_low < -15
or
15 < f – FDL_high < 60
	-85 < f – FDL_low ≤ -60
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – 85
or
FDL_high + 85 ≤ f
≤ 12750

	NOTE 1:	For band n256 in Range 2 requirement, the applicable lower frequency range should be modified as  -145 < f – FDL_low ≤ -60
NOTE 2:	For band n256 in Range 3 requirement, the applicable lower frequency range should be modified as 1 ≤ f ≤ FDL_low – 145
[bookmark: _Hlk100672313]NOTE 3:	For band n256 in Range 2 requirement, the Pinterferer should be the same as -30
NOTE 4:	For band n256 in Range 3 requirement, the Pinterferer should be the same as -15



Table 2-4

Conclusion
In the contribution, the evaluated NTN UE RX requirements are provided.
UE n256 REFSENS:
Observation 1: In [1][2], there are two duplexers assumption for n256. It is agreed to keep UE implementation freedom for both options and choose the minimum requirements among option 1 and option 2 for REFSENS.
Regarding option 2, band n256 REFSENS is shown Table 2-1.

Proposal 1: REFSENS is normally minimum requirement. Regarding two feasible duplexers for band n256, REFSENS in Table 2-1 shall not preclude better UE implementation performance. To remove square brackets of TP REFSENS specification. 
	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
	
	
	
	
	
	




OOBB requirements for band n256:
Observation 2: Regarding n65 hardware for band n256, similar requirements about reusing n96 hardware for band n102 can be studied. As shown in Table 2-3, Pinterferer for n102 OOBB range2 is modified to be -33dBm. Regarding modified Pinterferer of -33dBm in n102 OOBB range 3, the modified and extended frequency range is FDL_high + MAX(200,3*CBW) < f ≤ MAX(375,3*CBW) MHz. 

Proposal 2: Based on observation 2 and evaluation, regarding n256 OOBB range 2 and 3 requirements, it is feasible to remove Note 3 and 4, and the square brackets of Note 1 and 2 as shown Table 2-4.
	
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	-44
	-30
	-15

	n255,
n256
	Finterferer (CW)
	MHz
	-60 < f – FDL_low < -15
or
15 < f – FDL_high < 60
	-85 < f – FDL_low ≤ -60
or
60 ≤ f – FDL_high < 85
	1 ≤ f ≤ FDL_low – 85
or
FDL_high + 85 ≤ f
≤ 12750

	NOTE 1:	For band n256 in Range 2 requirement, the applicable lower frequency range should be modified as  -145 < f – FDL_low ≤ -60
NOTE 2:	For band n256 in Range 3 requirement, the applicable lower frequency range should be modified as 1 ≤ f ≤ FDL_low – 145
NOTE 3:	For band n256 in Range 2 requirement, the Pinterferer should be the same as -30
NOTE 4:	For band n256 in Range 3 requirement, the Pinterferer should be the same as -15
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