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1. Introduction
In RAN4#102-e meeting, NTN UE RF requirements were discussed and RAN4 agreed to the WF on NTN UE RF requirement in [1]. In this paper, we provide our considerations on the following remaining NTN UE Tx requirements.
· Requirements for spurious emissions for UE co-existence 
· A-MPR for n255
2. Discussion
1) Requirements for spurious emissions for UE co-existence
In [1], it was agreed that the spurious emission for UE co-existence is -50dBm/MHz and the exception for specific bands need to be further discussed and decided. The exception bands for n256 were discussed but there was no consensus. How to protect bands n2, n25, n70, n34, n39, B33, B35, and B37 is FFS. 
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Figure 1: TN bands around NTN band n256
As shown in Figure 1, the UE co-existence between NTN and TN around n256 can be discussed as following:
· Bands overlapping with n256 such as n2, n25, n70
For the frequencies of n256 UL overlapping with TN bands, e.g., 1980MHz-1990MHz on n2, the transmitting from NTN UE will cause the co-channel interference to the DL of TN UE. The interference would lead to the performance degradation for the victim TN UE when TN and NTN UE are close to each other. From UE perspective, it is not possible to protect the UE on the overlapping bands with power reduction manner. But we believe this situation would be avoided when satellite spectrum is allocated in the regions. In other words, the regional regulatory requirements could make sure n256 would not be used with overlapping frequency ranges of bands n2, n25, and n70 in the same geographic region. It should be handled by regulatory requirements which is not in the scope of 3GPP. With above, we have the following proposal:
Proposal 1: RAN4 NOT to specify the UE co-existence requirements for the TN bands overlapping with n256. The deployment of n256 for the countries where n2, n25 and n70 are deployed should follow the regional regulatory requirements.
· Bands closely adjacent with n256 such as n34
NR n34 is a TDD band adjacent with n256 without guard band. One of the open issues from last RAN4 meeting is to check whether NS_24 can be reused for the n256 to protect n34. Looking at the A-MPR specified for NS_24, the power with high reduction is applied for n65 which does not have much impact for UE transmitting on n65 since n65 and n34 would not deploy in the same region. While n256 is a global band for satellite, if the same A-MPR values apply for the n256 which will lead to link budget problem for NTN. In addition, as specified in Table 6.2.3.15-1 of TS 38.101-1, the A-MPR for NS_24 is applied up to 2005MHz which means the A-MPR values for 2005MHz-2010MHz is missing for n256.
In addition, NS for A-MPR is not used in certification for some regions, e.g., in FCC. The country code is used instead of applying the A-MPR values from NS. But the footprint of satellite is very huge, and it might cover more than one country in the real deployment. It is not clear how the satellite to indicate UE in certain region to apply A-MPR via NS.
Observation 1: If NS_24 is to apply for n256 to protect n34, the A-MPR values for 2005-2010MHz should be evaluated. 
Observation 2: It is not clear how the satellite to indicate UE in certain region to apply A-MPR via NS considering the footprint of satellite could cover a very large area.
Technically, UE-to-UE co-existence scenario has already been considered in the NTN-TN co-existence study captured in [2]. The conclusion is that reusing the TN UE ACLR and ACS for NTN UE could make sure the UE-to-UE co-existence between n256 and n34.
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But in real deployment, some worst scenarios such as NTN UE and TN UE are very close each other needs to be considered which might lead to performance degradation. There was similar discussion for LTE and NR UE-to-UE co-existence such as B3&B39 which had a long discussion on how to assume the UE deployment before getting the consensus. 
Considering there is only one remaining meeting to complete the core part of Rel-17 NTN, we suggest not discussing how to define the A-MPR for n34. Instead, clarifying the deployment of NTN could solve the UE-UE co-existence issue.
As shown in the Figure 2, even though there is a case that TN UE could receive the interference from NTN UE at the coverage boundary of TN and NTN, it should be covered by UE-UE co-existence study in [2] since the UE density would be very low at the boundary of TN and the distance between NTN UE and TN UE would not be so close. It is saying there is no issue for UE co-existence between NTN and TN with the assumption that UE has both TN and NTN capability and it could access to TN once it is within TN coverage. That is also in line with the UE deployment assumption for case 1 captured in section 6.2.1.1 in [2].
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Figure 2: NTN-TN adjacent band coexistence scenarios with TN in TDD mode (e.g., n34)
Observation 3: There is no need to specify the UE co-existence requirements of n256 for n34 if NTN UE is not deployed for the area which has TN coverage.
· Bands adjacent with n256 with separation such as n39, B33, B35, and B37
For the bands with frequency separation such as n39, B33, B35 and B37, in theory, it is easier to be protected by n256 since there are guard band between n256 Tx and victim Rx. But the A-MPR values need to be evaluated case by case if -50dBm/MHz UE co-existence requirements are applied for those bands. It would be more complicated if both 90MHz and 30MHz filter options are considered. It is not possible to complete those evaluation within one meeting in this case. Therefore, we have the following observation and proposals:
Observation 4: There is no need to specify the UE co-existence requirements of n256 for n39, B33, B35 and B37 if NTN UE is not deployed for the area which has TN coverage.
Proposal 2: RAN4 NOT to specify the UE co-existence requirements for NTN bands to protect TN bands such as n34, n39, B33, B35 and B37. 
Proposal 3: RAN4 to clarify NTN UE should NOT be deployed for the area which has TN coverage. Capture a note in section [6.5.3.2] of TS 38.101-5 to indicate that for the area with TN coverage, NTN UE shall not transmit to guarantee the UE co-existence between NTN and TN on the adjacent bands.
2) A-MPR for n255
In [1], it was agreed that RAN4 to specify a new NS value for n255 with additional spurious requirements and FFS on A-MPR values if needed.
As shown in Figure 3, the additional spurious requirements at 1605MHz and above is more stringent than general SEM which may have impact on the large allocations. While with duplexer filtering that can provide at least 10dB rejection around 1605-1608MHz, UE would be able to satisfy the additional spurious requirements without A-MPR. 
Observation 5: With duplexer filtering that can provide at least 10dB rejection around 1605-1608MHz, UE would be able to satisfy the additional spurious requirements without A-MPR.
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Figure 3: General SEM mask and additional spurious requirements
Per our preliminary analysis, the filter of n255 should be able to provide the required rejection at 1605-1608MHz. Therefore, we have the following proposal:
Proposal 4: RAN4 NOT to specify A-MPR for NS_57 for n255.
3.	Conclusion
In this paper, we provided considerations for NTN UE RF requirements. We have the following observations and proposals: 
Proposal 1: RAN4 NOT to specify the UE co-existence requirements for the TN bands overlapping with n256. The deployment of n256 for the countries where n2, n25 and n70 are deployed should follow the regional regulatory requirements.
Observation 1: If NS_24 is to apply for n256 to protect n34, the A-MPR values for 2005-2010MHz should be evaluated. 
Observation 2: It is not clear how the satellite to indicate UE in certain region to apply A-MPR via NS considering the footprint of satellite could cover a very large area.
Observation 3: There is no need to specify the UE co-existence requirements of n256 for n34 if NTN UE is not deployed for the area which has TN coverage.
Observation 4: There is no need to specify the UE co-existence requirements of n256 for n39, B33, B35 and B37 if NTN UE is not deployed for the area which has TN coverage.
Proposal 2: RAN4 NOT to specify the UE co-existence requirements for NTN bands to protect TN bands such as n34, n39, B33, B35 and B37. 
Proposal 3: RAN4 to clarify NTN UE should NOT be deployed for the area which has TN coverage. Capture a note in section [6.5.3.2] of TS 38.101-5 to indicate that for the area with TN coverage, NTN UE shall not transmit to guarantee the UE co-existence between NTN and TN on the adjacent bands.
Observation 5: With duplexer filtering that can provide at least 10dB rejection around 1605-1608MHz, UE would be able to satisfy the additional spurious requirements without A-MPR.
Proposal 4: RAN4 NOT to specify A-MPR for NS_57 for n255.
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