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Introduction
In the previous RAN4 meetings, most of NTN UE RF requirement has been agreed and captured in TS38.101-5 spec except for the spurious emission requirement for UE coexistence (n255/256). In this contribution, we want to share some further inputs on this issue.
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2.1 A-MPR requirements for n256
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
· 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
· 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 
· 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 
2.1.1.  Coexistence with band n34
For the additional spurious emission requirement NS_24 for the protection of band 34 in section 6.5.3.3.13 of TS 38.10-1, indeed this -50dBm/MHz the same as transmit OFF power is used to protect the surrounding UEs from severe referens degradation. It should be noted that -50dBm/MHz is based on the aggressive UE and victim UE is close to each other e.g. 1m distance separation for indoor scenario and 5m distance separation for outdoor scenario. 
However for UE capable of NTN module and TN module, it has been agreed that TN cell will be camped on with higher priorities, in other words, the TN coverage and NTN coverage will not be same as shown in Figure 1, some geographical distance separation between NTN UE and TN UE could be ensured by appropriate high layer signaling from RAN2 perspective. 
In addition, as shown in Figure 1, if NTN UE is transmitting in band n256 without any geographical separation with TN UE camping on the band n34, then NTN UE has to meet the NS_24 requirements as documented in TS 38.101-1 for the protection of UE reception in band n34 which means large power backoff in NTN UE operating band n256 would be needed. This would have serve impacts on NTN uplink at the end since NTN UE is expecting to transmit with maximum output power in most cases, if larger A-MPR power power backoff is imposed for the protection of UE reception in band n34.
Observation 1: from n256 UL coexisting with n34 DL, some geographical separation between NTN coverage and TN coverage as shown in Figure 2 is needed, otherwise NTN uplink in band n256 would be severely impacted due to A-MPR requirement of NS_24.
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Figure 1. typical NTN and TN coexistence scenario based on NTN coexistence study outcome
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Figure 2. the required NTN and TN coexistence scenario from uplink perspective

In addition, as discussed during the NTN coexisting study phase, some geographical separation between TN and NTN is also needed for the protection of NTN UE, otherwise NTN UE ACS requirement would be up to 45-46dBc which is not feasible from UE implementation perspective.  
Observation 2: from n256 DL coexisting with n1 DL, some geographical separation between NTN coverage and TN coverage as shown in Figure 3 is needed, otherwise NTN DL in band n256 would be severely impacted due to TN DL interference in band n1.
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Figure 3. the required NTN and TN coexistence scenario from downlink perspective
Based on the above analysis, we proposed to define some signalling mechanism in RAN2 to enable the isolation region between NTN coverage and TN coverage as shown in Figure 2 and Figure 3 on different purpose for NTN and TN coexistence.
Proposal 1: propose to define some signalling mechanism in RAN2 to enable the isolation region between NTN coverage and TN coverage and send the corresponding LS to RAN2. 
Proposal 2: propose not to define NS_24 and A-MPR requirements for n256 if isolation regions between NTN coverage and TN coverage is enabled.
2.1.2.  Coexistence with band n39
In the last RAN4 meeting, coexistence issue between NTN band n256 and TN band n39 at UE is also raised and captured as following:

· Band n39 shall be protected; FFS how to protect band n39 if reusing band n65 filter 
· Including a note into TP “FFS on how to protect n39”

Indeed during the last RAN4 meeting, it was already pointed out that the maximum carrier centre frequency of A-MPR requirements for NS_05 and NS_05U is lower than 1960 MHz and the maximum carrier centre frequency of NS_51 is lower than 1980 MHz, it is proposed NS_05, NS_05U and NS_51 is not applicable for n256 anymore. 
Table 6.5.3.3.4-1: Additional requirements for "NS_05"
	Frequency band
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth 
	

	
	5, 10, 15, 20
	
	

	1884.5 f 1915.7
	-41
	300 kHz
	



Similar as coexistence with band n34 DL, if isolation region between NTN coverage and TN coverage could be also enabled for coexistence with band n39, then we think that it should be also okay not to define NS_05 and NS_51 requirements and the corresponding A-MPR requirements for NTN n256 UL coexisting with TN n39 DL.
Proposal 3: propose to not define NS_05 and NS_51 and corresponding A-MPR requirements for n256 if isolation regions between NTN coverage and TN coverage is enabled.

2.1.3.  Coexistence with other TN bands
In the last RAN4 meeting, there were lots of other bands raised by interested companies as shown in the following figure need to be protected from band n256 UL. From our understanding, if isolation regions between NTN coverage and TN coverage could be enabled, then all coexistence issues could be easily resolved by geographical separation without too much power backoff or A-MPR requirements needed for NTN UE to meet the coexistence requirements. If there is no consensus reached for coexistence between these bands, we propose to leave it to future release and declare the coexistence between n256 and those TN bands is not specified in Rel-17.


Figure 4. illustration of coexistence between n256 band UL and other TN bands DL
Proposal 4: If there is no consensus reached for coexistence between these bands (e.g. n2, n25, n70, 33, 35 and 37 etc), we propose to leave it to future release and declare the coexistence between n256 and those TN bands is not specified in Rel-17.
2.2 A-MPR requirements for n255
In the last RAN4 meeting, NS_57 for n255 was agreed and captured in TS 38.101-5 spec, however whether the additional A-MPR requirement needed or not is still unknown. In the following section, we provide some initial comparison between carrier SEM located at the low edge of band n255 and NS_57 without considering front-end filtering as shown in the following figure 5.
· Including New NS value NS_57 with additional spurious emission into TP with A-MPR as TBD
RAN4 will further evaluate and conclude A-MPR for this additional spurious emission. 
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Figure 5. the required NTN and TN coexistence scenario from downlink perspective
Table 6.5.3.3.1-1: Additional requirements for "NS_57" [extracted from TS 38.101-5]
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit1 (dBW)
	Measurement bandwidth 
	NOTE

	
	5 MHz, 10 MHz, 15 MHz, 20 MHz
	
	

	1559≤ f ≤ 1605
	-80
	700 Hz
	Averaged over any 2 millisecond active transmission interval

	1605≤ f ≤ 1610
	-80 + 24/5 (f-1605)
	700Hz
	

	1559 ≤ f ≤ 1605
	-70
	1MHz
	Averaged over any 2 millisecond active transmission interval

	1605≤ f ≤ 1610
	-70 + 24/5 (f-1605)
	1MHz
	

	NOTE 1:	The EIRP requirement in regulation is converted to conducted requirement using a 0 dBi antenna.



	SEM Offset in MHz
	0-1
	1-5
	5-20
	20-25
	Spurious

	Absolute freq in MHz
	1626.5-1625.5
	1625.5-1621.5
	1621.5-1606.5
	1606.5-1601.5
	<1601.5

	SEM in dBm
	-13
	-10
	-13
	-25
	-30

	MBW in kHz
	200
	1000
	1000
	1000
	1000



	Absolute freq in MHz
	1559-1605
	1605-1610
	Note

	Set 1 Requirements in dBm
	-18.4
	5.5
	No A-MPR required

	Set 2 Requirements
In dBm
	-40
	-16
	Depend on filtering performance

	MBW In kHz
	1000
	1000
	



As illustrated as above, if front-end filter could provide 10dB attenuation within the frequency range 1559-1605MHz, it should be okay not to define A-MPR requirements for NS_57. 
Proposal 5: no A-MPR requirement is needed fro NS_57 if filter could provide 10dB attenuation on the protected frequency range 1559-1605MHz.
Conclusions
In this contribution, we want to share some initial views on NTN UE RF requirements and proposals/observations are made as following:
Observation 1: from n256 UL coexisting with n34 DL, some geographical separation between NTN coverage and TN coverage as shown in Figure 2 is needed, otherwise NTN uplink in band n256 would be severely impacted due to A-MPR requirement of NS_24.
Observation 2: from n256 DL coexisting with n1 DL, some geographical separation between NTN coverage and TN coverage as shown in Figure 3 is needed, otherwise NTN DL in band n256 would be severely impacted due to TN DL interference in band n1.
Proposal 1: propose to define some signalling mechanism in RAN2 to enable the isolation region between NTN coverage and TN coverage and send the corresponding LS to RAN2. 
Proposal 2: propose not to define NS_24 and A-MPR requirements for n256 if isolation regions between NTN coverage and TN coverage is enabled.
Proposal 3: propose to not define NS_05 and NS_51 and corresponding A-MPR requirements for n256 if isolation regions between NTN coverage and TN coverage is enabled.
Proposal 4: If there is no consensus reached for coexistence between these bands (e.g. n2, n25, n70, 33, 35 and 37 etc), we propose to leave it to future release and declare the coexistence between n256 and those TN bands is not specified in Rel-17.
Proposal 5: no A-MPR requirement is needed fro NS_57 if filter could provide 10dB attenuation on the protected frequency range 1559-1605MHz.
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1. Overall Description:
During the RAN4 NTN coexistence related discussion, RAN4 found that isolation regions between NTN coverage and TN coverage is needed and its detailed reason could be found as following:
Case 1:
From n256 UL coexisting with n34 DL, some geographical separation between NTN coverage and TN coverage as shown in Figure 1 is needed, otherwise NTN uplink in band n256 would be severely impacted due to A-MPR requirement of NS_24.
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Figure 1. the required NTN and TN coexistence scenario from uplink perspective

Case 2：
From n256 DL coexisting with n1 DL, some geographical separation between NTN coverage and TN coverage as shown in Figure 2 is needed, otherwise NTN DL in band n256 would be severely impacted due to TN DL interference in band n1.
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Figure 2. the required NTN and TN coexistence scenario from downlink perspective

Based on the above analysis, RAN4 agree to define some signalling mechanism in RAN2 to enable the isolation region between NTN coverage and TN coverage where NTN UE is not allowed to access in the isolation regions and the detailed signal is left for RAN2 design.

2. Actions:
To RAN2:
RAN4 respectfully asks RAN2 to design some signalling mechanism to enable the isolation regions between NTN coverage and TN coverage where 

3. Date of Next TSG-RAN2 Meetings:
TSG-RAN2 Meeting #119	22 – 26 August, 2022, Toulouse , FR
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