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1. Introduction
In RAN4#101-bis-e meeting, NTN UE RF requirements were discussed [1] and RAN4 agreed the WF on NTN UE RF requirement in [2]. In this paper, we provide our considerations on the remaining NTN UE RF requirements.
2. Discussion
1) UE deployment assumption
In the NTN co-existence study, an isolation region with the size of 1.5km was assumed for NTN UE deployment in Case 1, i.e., TN BS is interfering to NTN UE considering the situation that UE will select the proper network between TN and NTN based on the DL signal levels. 
In RAN4#101-bis-e, it was proposed to capture the related information in TR 38.863 or TSs. In our understanding, the assumption of isolation region that is to reflect the realistic UE deployment in the co-existence study which should be captured in TR 38.863 with the other co-existence study assumptions, that is also the typical RAN4 way of working. 
Observation 1: The assumption of isolation region (1.5km) that is to reflect the realistic UE deployment in the co-existence study should be captured in TR 38.863 with other co-existence study assumptions, that is also the typical RAN4 way of working. 
Note the isolation region doesn’t mean there would not be any TN or NTN UEs in that area. In other words, if a UE is deployed in that area, that UE will naturally access to TN rather than NTN due to the larger DL signal receiving from TN. In the co-existence study, we didn’t deploy TN UEs in isolation region is to simply the simulation since deploying TN UEs in the exclusion zone would have marginal impact on the co-existence results [3]. In addition, the UE deployment is mainly depending on the wireless environment which might be different from the assumption of 1.5km isolation region. But it is noting that in any case, the introduction on isolation region would not lead to the performance degradation for the TN since the victim is NTN DL.
Observation 2: In any case, the introduction on isolation region would not lead to the performance degradation for the TN since the victim is NTN DL in Case 1.
With above, we have the following proposal 
Proposal 1: To capture the descriptions on the assumption of 1.5km isolation region just in TR 38.863. A clarification that TN UEs not deploying in isolation region is for simplifying the simulation. 
2) Duplexer assumption for Band n256
For the duplexer assumption for Band n256, the following two options were proposed:
· Option 1: 30MHz dedicated duplexer for band n256 is assumed.
· Option 2: 90MHz band n65 duplexer is reused for band n256.
For band n65, the following two notes in TS 38.101-1 indicate that UE supporting band n65 must have n65 duplexer with 90Mhz and n1 duplexer because with n65 duplexer n34 cannot be protected by -50dBm without filter attenuation. That in essence means that when UE supports n65, it must support n1 as well.
	Table 5.2-1 in TS38.101-1:
NOTE 4: A UE that complies with the NR Band n65 minimum requirements in this specification shall also comply with the NR Band n1 minimum requirements



	Table 6.5.3.2-1 in 38.101-1:
n65 must protect n34 by -50dBm/1MHz when Note 43 applies
NOTE 43: This requirement is applicable for NR channel bandwidth allocated within 1920-1980 MHz



Observation 3: When UE supports n65, it must support n1 as well.
If we go with option 2, we will need 2 duplexers in UE (n1, n256/n65) and the blocking for n256 would be so degraded. As discussed in last meeting, the pros of option 2 is to reuse the n65 filter. But as far as we known, n65 has not been deployed and there are no clear plans to deploy n65. So we don’t see the benefit for option 2 meanwhile it will lead to the worse performance for n256. With option 1, UE would not have to support n65 but can optimize the design dedicatedly for band n256.
Proposal 2: RAN4 to agree Option 1, i.e., dedicated 30MHz duplexer as the assumption for band n256.
3) TN bands to be protected for UE co-existence n255/n256
The protected TN bands for UE co-existence n255/n256 should be taken into the deployment of satellite. The spurious emission limit of protected bands for n24/n65 can be as the basis.
Proposal 3: The protected TN bands for UE co-existence n255/n256 should be taken into the deployment of satellite. The spurious emission limit of protected bands for n24/n65 can be as the basis.
4) REFSENSE for band n256
The REFSENSE for band n256 is depending on the decision on duplexer assumption. If 90MHz duplexer is selected, then we should go with option 1 otherwise option 2 should be agreed.
· 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
	
	
	
	
	
	



Proposal 4: The REFSENSE for band n256 is depending on the decision on duplexer assumption. If 90MHz duplexer is selected, then we should go with option 1 otherwise option 2 should be agreed.
5) Maximum input level
It was agreed in the last meeting that to define maximum input level requirements for NTN UE. Further discuss the relaxation compared to TN requirements. 
Maximum input level requirement depends on the minimum coupling loss. For TN, the BS height of 35m was assumed and -25dBm was defined for the channel BW of 5, 10, 15 and 20MHz with the assumptions of min. CL is 70dB. But for NTN, as the propagation distance becomes longer, the maximum received power for GEO, LEO1200 and LEO600 can be calculated as:
Table 1: Calculation for NTN UE received power
	
	EIRP (dBm/20MHz)
	Distance (km)
	FSPL (dB)
	Received power (dBm)

	LEO600
	77
	600
	154
	-77

	LEO1200
	83
	1200
	160.1
	-77.1

	GEO
	102
	35786
	189.5
	-87.5



From the maximum received power in above table, it is reasonable to relax the maximum input level for NTN UE. Note that the maximum input level is the max level for signal including the interference so the test with maximum interference level, e.g., Pinterference = -25dBm for ACS case 2, should be in line with maximum input level requirements. Considering the interference from TN DL to NTN UE in co-existence study, even with the most stringent case, i.e., the distance between TN BS and NTN UE is 500m (It is the unreal deployment since the received signal from TN BS is much higher than NTN BS in this case), the min. CL for this case is: 
32.45 + 20*log10(2000) + 20*log10 (0.5) = 92.45dB
Therefore, we can have the following proposal for maximum input level for NTN UE:
Proposal 5: To consider 20dB relaxation for maximum input level compared with TN.
6) Minimum output power
The minimum output power is the regulatory requirement to protect the other systems. Therefore, it is proposed to reuse the TN minimum output power for NTN UE.
Proposal 6: To reuse the TN minimum output power requirements for NTN UE.
7) MPR/A-MPR
It was agreed ACLR/ACS of TN UE can be used for NTN in last RAN4 meeting. Therefore, the MPR of TN UE for PC3 shall be applied for NTN UE as well.
Proposal 7: To reuse the TN MPR values for NTN UE.
For the A-MPR of band n256, we can use the A-MPR values as the basis to do the analysis. For n65, NS_24, NS_100, NS_05/NS_05U and NS_51 were specified. Then we have the following points regarding the A-MPR for band n256:
· NS_24 applies for BW’s of 5/20/25/20MHz when upper edge of carrier is >1980MHz and NS_24 does not assume any attenuation at n34.
· NS_100 is for UTRA Protection so it would be needed to protect UTRA, e.g., at lower edge of n256 (for band 1 UTRA services)
· NS_05 is to protect a band below 1920, hence for transmissions at n256, i.e., 1980.-2010MHz, there is no need for NS_05/NS_05U for n256
· For new BW (50MHz), NS_51 was specified and it applies across entire 90MHz at n65. For n256, 50MHz is not possible BW because max BW is 20MHz hence NS_51 is not needed for n256
With above, we have the following proposal:
Proposal 8: To reuse the A-MPR values defined in NS_24 and NS_100 for n256.
As specified in TS 38.101-1, the NS_56 was defined for n24. It is proposed to reuse the A-MPR of NS_56 for n255.
Proposal 9: To reuse the A-MPR values defined in NS_56 for n255.
3.	Conclusion
In this paper, we provided considerations for NTN UE RF requirements. We have the following observations and proposals: 
Observation 1: The assumption of isolation region (1.5km) that is to reflect the realistic UE deployment in the co-existence study should be captured in TR 38.863 with other co-existence study assumptions, that is also the typical RAN4 way of working. 
Observation 2: In any case, the introduction on isolation region would not lead to the performance degradation for the TN since the victim is NTN DL in Case 1.
Proposal 1: To capture the descriptions on the assumption of 1.5km isolation region just in TR 38.863. A clarification that TN UEs not deploying in isolation region is for simplifying the simulation. 
Observation 3: When UE supports n65, it must support n1 as well.
Proposal 2: RAN4 to agree Option 1, i.e., dedicated 30MHz duplexer as the assumption for band n256.
Proposal 3: The protected TN bands for UE co-existence n255/n256 should be taken into the deployment of satellite. The spurious emission limit of protected bands for n24/n65 can be as the basis.
Proposal 4: The REFSENSE for band n256 is depending on the decision on duplexer assumption. If 90MHz duplexer is selected, then we should go with option 1 otherwise option 2 should be agreed.
Proposal 5: To consider 20dB relaxation for maximum input level compared with TN.
Proposal 6: To reuse the TN minimum output power requirements for NTN UE.
Proposal 7: To reuse the TN MPR values for NTN UE.
Proposal 8: To reuse the A-MPR values defined in NS_24 and NS_100 for n256.
Proposal 9: To reuse the A-MPR values defined in NS_56 for n255.
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