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1. Introduction
In last meeting’s WF, the exception that should be considered for n256 are captured as below for information.
	Exceptions that shall be considered for n256:
•	n34 with NS_24 A-MPR (we need to check if reusing n65 A-MPR is fully applicable). Should there be a table saying that NS_24 and NS_100 applies to n256
o	FFS whether existing A-MPR value with NS_24 can be reused, keep A-MPR value with [ ] in the drafting TP
•	Band n2, n25, n70 shall be protected; FFS how to protect n2, n25, n70 since the n256 UL overlap their DL
o	Include band n2, n25, n70 into co-existence table and including note “FFS on how to protect n2, n25, n70”
•	Band n39 shall be protected; FFS how to protect band n39 if reusing band n65 filter 
o	Including a note into TP “FFS on how to protect n39”
•	Band 33, 35 and 37 shall be protected and FFS how to protect band 33,35 and 37


In this contribution, we focus on analysis of n256 NTN UE’s behavior when it co-exists with n34 and n39 TN UE.
2. Discussion
In last meeting, the duplexer for n256 UE is discussed and most companies reach the consensus that the duplexer implementation is based on UE implementation. To utilize the ecosystem of band n65, it’s allowed for n256 UE to use n65’s duplexer. Of cause, it’s also OK for n256 NTN UE to use dedicated 30MHz duplexer.
Following figure show all the frequency band which overlap or adjacent to band n256.
[image: ]
2.1	co-exist with n34 TN
Whether n256 NTN UE use the n65 duplexer or n256 duplexer, it will be adjacent to band n34 without any guard band. NS_24 used for co-existence between n65 and n34 could be utilized as the basis. But in current 38.101-1, additional spurious requirements indicated by NS_24 are only applicable at a frequency offset equal or larger than 5MHz from the upper edge of the channel bandwidth. This means when UE is configured at 2005-2010MHz of band n65, it is not required to achieve -50dBm/MHz emission limit according to current additional spurious emission requirements for NS_24.
Besides, the A-MPR for NS_24 is only applicable when the carrier frequency is not larger than 2005MHz. the note 2 in Table 6.2.3.15-1 of 38.101-1 indicates that MPR rather than A-MPR is applicable when UE is configured at 2005-2010MHz. so in current spec for NS_24, there is no limit for UE when UE operating at 2005-2010MHz for band n65 and co-existence with n34 can’t be achieved by current 3GPP requirements in such frequency range. 
Observation 1: current NS_24 is only applicable for frequency range lower than 2005MHz, but when UE is configured at 2005-2010MHz, n256 UE can’t co-exist with n34 system in the same area without isolation distance.
For n65, since it hasn’t been deployed with n34 system, such co-existence issue hasn’t occurred even without any specified requirements. But for n256, it’s possible to be deployed with n34 system in the same area, so some additional solutions/required for NTN UE at 2005-2010MHz.
Proposal 1: except for NS_24, some other solutions/requirements are required to resolve the co-existence between n256 and n34 when NTN UE is configured at 2005-2010MHz.  
According to our understanding, some solutions or requirements are listed as below to discuss further.
Option 1: NTN UE is not allowed to be configured at 2005-2010MHz when it co-exists with TN UE without any isolation distance.
Option 2: some interference cancellation solutions are required when 2005-2010MHz NTN UE co-exists with n34 system, e.g. isolation distance.
Option 3: define a new NS with additional spurious emission requirements and relative A-MPR for UE operating at 2005-2010MHz.
Observations 2: above options are suggested to guarantee the co-existence.
If time is limited and can’t have a detailed discussion of how to resolve the co-existence issue, it’s suggested to at least list some note in the spec to indicate some extra solutions are required to achieve the co-existence rather than ignore such issue.
Proposal 2: it’s suggested to at least list some note in the spec to indicate some extra solutions are required to achieve the co-existence between n256 NTN and n34 systems when NTN UE is configured at 2005-2010MHz. 
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As discussed in last meeting’s WF, n39 should be protected. When n256 NTN UE use the same duplexer as n65, it would be adjacent to band n39. In current spec, there is no NS dedicated to protect the whole n39 operation band i.e. 1880-1920MHz. the main reason is n39 and n65 bands are not been deployed in the same area. But for NTN system, it’s most likely that they would be deployed in the same area with n39. So we have to define additional NS to regulate NTN UE’s requirements when it use n65 filter.
Proposal 3: additional NS is required to protect band n39 for n256 NTN UE when it uses n65 filter.
The common UE-UE co-existence spurious emission requirement is -50dBm/MHz, this requirement is suggested to be used as the additional spurious emission requirements to achieve co-existence between n256 NTN UE and n39 system. But such requirements may be challenging to be achieved without any transition frequency range for filter attenuation. For NS_24, as discussed above, 5MHz guard band is used to achieve -50dBm/MHz spurious requirements. this same principle could also apply. So it’s suggested to specify -50dBm/MHz additional spurious emissions for NTN UE with n65 filter at frequency range of 1880-1915MHz.
Proposal 4: it’s suggested to define -50dBm/MHz additional spurious emissions for NTN UE with n65 filter at frequency range of 1880-1915MHz to protect n39.
2.3	co-exist with both n34 and n39 TN
As discussed before, n256 NTN UE could use n65 duplexer. This means for such UE, RF filter passband is adjacent to both band n34 and band n39. For TN band n65, NS_05 and NS_24 are defined to partially protect n39 UE and n34 UE respectively. It should be noted that n65 would not co-exist with both n39 and n34 system in the same area and that’s the reason why for n65 it separately defines the additional spurious emission for n34 and n39 respectively but not regulate additional spurious emission requirements which cover both n34 and n39 at the same time. But for n256, it could co-exist with n34 and n39 system at the same area. For example, in China, n34 and n39 are both hold by China Mobile. So if n256 NTN UE use n65 duplexer, RAN4 have to define additional spurious emissions to protect band n34 and n39 at the same time.
Different from n65 duplexer, if NTN UE just use n256 duplexer for band n256, it’s passband of RF filter is just adjacent to band n34 but not adjacent to band n39. So if n256 NTN UE co-exist with n34 and n39 system in the same area it should only protect n34 UE with additional spurious emission requirements. and there is no need to define additional spurious emission requirements to protect band n39.
Based on above analysis, for n256 NTN UE, if it uses different duplexer, then the additional spurious emissions requirements are different. For n65 duplexer, additional spurious emission requirement should protect both band n34 and n39 while for n256 duplexer, additional spurious emission requirement should only protect band n34.
Observation 3: for n256 NTN UE, the additional spurious emission requirements are different if they use different duplexer.
3. Conclusions
In this contribution, UE’s behaviors are discussed when it co-exists with other TN UE with following observation and proposals:
Observation 1: current NS_24 is only applicable for frequency range lower than 2005MHz, but when UE is configured at 2005-2010MHz, n256 UE can’t co-exist with n34 system in the same area without isolation distance.
Proposal 1: except for NS_24, some other solutions/requirements are required to resolve the co-existence issue between n256 and n34 when NTN UE is configured at 2005-2010MHz.  
Proposal 2: it’s suggested to at least list some note in the spec to indicate some extra solutions are required to achieve the co-existence between n256 NTN and n34 systems when NTN UE is configured at 2005-2010MHz.
Proposal 3: additional NS is required to protect band n39 for n256 NTN UE when it uses n65 filter.
Proposal 4: it’s suggested to define -50dBm/MHz additional spurious emissions for NTN UE with n65 filter at frequency range of 1880-1915MHz to protect n39.
Observation 3: for n256 NTN UE, the additional spurious emission requirements are different if they use different duplexer.
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