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Introduction
In RAN4#102e, it was agreed to that NTN band n256 can be implemented by reusing an n65 duplexer as proposed in [1]. Additionally, there was further discussion as to the impact of this in terms of coexistence with neighbor bands. In this contribution we provide further precision on the filter implementation aspects in relation to co-existence performance with neighbor TN bands to NTN band n256.
Discussion
Spectrum landscape around band n256
In Figure 1, we provide the spectrum landscape in the 1800 – 2200 MHz range relevant for NTN/TN co-existence aspects of band n256.
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Figure 1: spectrum landscape neighboring NTN band n256 
Note that the combined n256 + n1 DL/UL spectrum overlaps exactly with band n65. Thus, it is of interest to enable the implementation of the band n256 front-end by reusing an n65 duplexer assuming this component is already available in the phone. This does not preclude the implementation of a dedicated n256 duplexer, and it does not necessarily imply that this band n65 duplexer is also used to support band n1 as this may depend on whether specific regional requirements must be satisfied for band n1.
These details will be addressed in the next chapters, but to clarify the n65 reuse agreement, we make the following proposal.
Proposal on n256 filter implementation:
· The NTN band n256 requirement is written to enables the implementation with a band n65 duplexer.
· This does not preclude the implementation of a dedicated band n256 duplexer
· Whether the n65 duplexer is further reused to implement band n1 depends on band n1 regional requirements
Based on this, we further discuss the TN/NTN co-existence aspect with different neighbor bands in the following chapters. To reconcile potential issues, we focus on TN NR bands.
NTN n256 co-existence with US TN bands n2, n25, n70 
As shown in Figure 1, n256 UL overlaps with the DL of bands n2, n25 and n65. Thus, co-existence cannot be ensured by filtering and only physical separation on the ground can guarantee co-existence.
The only advantage of using a dedicated band n256 duplexer versus an n65 duplexer, is to provide some protection for the lower segment of TN bands n2 and n25, while there is no improvement anticipated for band n70. Additionally, even for the lowest 30 MHz, a “full” -50 dBm/MHz protection level is not feasible, so physical separation on the ground is still needed.
The only case where some notable differences can be anticipated is for the protection of band 37, since band n65 overlaps with band 37 while there is there is 50 MHz separation to band n256. At this point though, we would need confirmation that this is a relevant co-existence scenario for the US.
Observations on n256 coexistence with US TN bands:
· Only physical separation on the ground can guarantee co-existence between n256 and US bands n2, n25 and n70 (and 23 if relevant)
· It must be clarified if co-existence with band 37 is still a relevant scenario
NTN n256 co-existence with other bands 
As shown in Figure 1, the n256 UL is adjacent to band n34 and thus a duplexer (whether dedicated or reusing n65) cannot provide “full” -50 dBm/MHz protection level, and no significant difference is anticipated for the two implementations.
Where a dedicated band n256 duplexer could make a difference compared to a n65 implementation, is for protection of bands n39 and n101 DL since there is 60 MHz distance, while n65 is immediately adjacent to those bands. Note that this issue arises in the regions where band n1 is also in use, which cannot ultimately provide “full” -50 dBm/MHz protection level to n39 and n101. 
For band n256, the worst-case coexistence with band n39 would be for 20 MHz UL CBW and would then be subject to n256 UL ACLR4 interference, while for band n1 UL, band 39 is directly subject to its ACLR1 interference. Since ACLR4 level is at least 60 dBc, which is thus a -37 dBm/20 MHz, which converts into -50 dBm/MHz, it is thus potentially feasible to reach “full” band 39 protection even with an n65 duplexer.
Observations on n256 coexistence with other TN bands:
· Band n256 UL cannot provide -50dBm/MHz protection to band n34 as it is adjacent, and no significant difference is expected for a dedicated versus n65 duplexer implementation
· Band n256 using band n65 duplexer implementation can provide the same filter rejection in band n39 and n101 (and band 33 if relevant) than a band n1 duplexer.
· Band n256 protection level to n39 and n101 can be better that provided by band n1 even with a n65 duplexer implementation and it should be studied if -50dBm/MHz is reachable for a 20 MHz CBW.
Further reuse of n65 duplexer for band n1
Although this aspect is completely independent from NTN band n256 implementation choices, for the sake of completeness, we cover this additional aspect of potential duplexer reuse in the front-end.

Band n1 and n65 are adjacent to band n39 and 10 MHz distant from band n101. Thus, band n1 requirements can be met by a n65 duplexer implementation for n39 and n101 protection.

However, band n65 (and band n256) is adjacent to band n34 while band n1 is 30 MHz distant. Nevertheless, band n1 uses 50 MHz CBW and thus its ACLR1 overlaps with band n34. Thus A-MPR is needed to meet NS_05 requirements.

This shows that the n65 duplexer could be reused for band n1 except for regions where band n34 protection is mandated, and in this case a dedicated band n1 filter can be used.

Thus, depending on regional requirements UE’s may implement:
· A band n65 duplexer to support n1, n65 and n256
· A band n65 duplexer to support n256 and n65 and a band n1 duplexer to support band n1 with co-existence with n34
· A dedicated n256 duplexer to support n256 and a band n1 duplexer to support band n1 with co-existence with n34
· The key being to avoid need to implement 3 separate duplexers to support n1, n65 and n256.
Conclusions
In this contribution, we discuss filtering aspect for n256 and its impact on co-existence with TN bands. We further clarify the filtering options in the following proposal.

Proposal on n256 filter implementation:
· The NTN band n256 requirement is written to enables the implementation with a band n65 duplexer.
· This does not preclude the implementation of a dedicated band n256 duplexer
· Whether the n65 duplexer is further reused to implement band n1 depends on band n1 regional requirements
We also make several observations on n256 co-existence with neighbor TN bands.

Observations on n256 coexistence with US TN bands:
· Only physical separation on the ground can guarantee co-existence between n256 and US bands n2, n25 and n70 (and 23 if relevant)
· It must be clarified if co-existence with band 37 is still a relevant scenario

Observations on n256 coexistence with other TN bands:
· Band n256 UL cannot provide -50dBm/MHz protection to band n34 as it is adjacent, and no significant difference is expected for a dedicated versus n65 duplexer implementation
· Band n256 using band n65 duplexer implementation can provide the same filter rejection in band n39 and n101 (and band 33 if relevant) than a band n1 duplexer.
· Band n256 protection level to n39 and n101 can be better that provided by band n1 even with a n65 duplexer implementation and it should be studied if -50dBm/MHz is reachable for a 20 MHz CBW.
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