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Introduction
In the previous RAN4 meetings, we have made lots of progress in NTN UE RF requirements, however there are still lots of remaining issues left for further discussions. In this contribution, we want to share some further analysis on the remaining Rx issues.
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1.1 REFSENS requirements
One of remaining issue is how to define the REFSENS requirement for n256, by reusing the band 65 for reusing the hardware of 65 design as much as possible or with new dedicated design for n256 similar as n24. Both approach could be understandable from the implementation perspective indeed. From our perspective, it seems that with new dedicated band as n24, its performance is 0.5dB better than that of reusing n65. However considering the cost efficiency of NTN UE, we could compromise to option 1 to keep the both option 1 and option 2 feasible as agreed during the GTW session of RAN4#102e meeting.
Proposal 1: to define NTN UE REFSENS requirement for n256 with option 1 to keep the both option 1 and option 2 feasible.
Issue 2-2-5: 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
	
	
	
	
	
	



	n65
	15
	-99.5
	-96.3
	-94.5
	-93.3
	
	
	
	
	
	-89.2

	
	30
	
	-96.6
	-94.6
	-93.5
	
	
	
	
	
	-89.3

	
	60
	
	-97.0
	-94.9
	-93.7
	
	
	
	
	
	-89.4



· 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
	
	
	
	
	
	



1.2 Blocking requirements
For OOBB requirement for n256 is defined relative to DL frequency range of band n256 instead of n65. If we just follow the legacy approach to define the OOBB requirement for n256, then it would be be challenging to support -15dB CBW signal close to low band edge of n65 if the same hardware of n65 is expected to be reused, therefore in order to have the harmonized solution for dedicated 30MHz duplexer design and reusing the same hardware of n65, some further relaxation as the following figure is proposed. It should be noted that only OOBB requirement of n256 in the lower frequency range is proposed to be updated, for OOBB requirement of n256 in the upper frequency range is proposed to follow the legacy approach (Indeed for OOBB requirement of n256 in the upper frequency range is the same as that of n65 ).
[image: ]
Indeed, there are similar story for EU unlicensed band n102 requirement definition since n102 band is also lower part of n96, therefore in order to reuse the hardware of n96 as much as possible for EU band n102, therefore some OOBB requirement relaxation is also agreed and high level diagram is illustrated as following for the better understanding and comparison. The details can be found in the reference contribution [1][2].

[image: ]

Figure 1: modified OOB requirements for an EU operating band 5945-6425 MHz implementd with an RF filter covering 5925-7125 MHz. [5]
Based on the above considerations, the range 2 and range 3 OOBB requirement should be extended lower to make sure that duplexer of n65 could also been reused, OOBB requirements for n256 is proposed as following:
Proposal 2: to OOBB requirements for n256 as shown in Table 7.6.3-1 and 7.6.3-2.
Table 7.6.3-1: Out-of-band blocking parameters for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz
	RX parameter
	Units
	Channel bandwidth (MHz)

	
	
	5, 10
	15
	20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100

	Power in transmission bandwidth configuration2
	dBm
	REFSENS + 6 dB
	REFSENS + 7 dB
	 REFSENS + (9 + 10log10(BWChannel /20)) dB

	NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.
NOTE 2:   Power in transmission bandwidth configuration shall be rounded to the next higher 0.5dB value.



Table 7.6.3-2: Out of-band blocking for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz
	NR band
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	
	Pinterferer
	dBm
	-44
	-30
	-15

	n256, n255
	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 (85+60) < 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



Conclusions
In this contribution, we want to share some further views on NTN UE RF requirements and proposals/observations are made as following:
Proposal 1: to define NTN UE REFSENS requirement for n256 with option 1 to keep the both option 1 and option 2 feasible.
Proposal 2: to OOBB requirements for n256 as shown in Table 7.6.3-1 and 7.6.3-2.
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