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Introduction
In RAN#95e meeting, the work item [RP-221556] on NB-IoT/eMTC core & performance requirements for NTN was approved as one of Rel-18 RAN4 package. In the last RAN4 meeting, we have reached good progress on lots of UE RF requirements, however there are still lots of RF requirement which need further discussion, therefore in this contribution, we share some further consideration on these remaining issues. 
Open issues
Issue 3-2-1: Emissions requirement for NB-IoT UE:
For ACLR, SEM and MPR requirement, since this is still depending on the outcome of coexistence study and propose to come back next meeting.
Agreement: 
· come back next meeting on this.
Issue 3-2-3: A-MPR requirement for IoT NTN UE:
· RAN4 to determine the A-MPR values for NS_24, NS_100 or new FCC requirement (issue 3-2-4) by simulations/measurements.
Issue 3-2-4: FCC 25.202(f) requirement
For FCC 25.202(f) requirement for Cat M1 and NB1 and NB2
· FCC: In general, further discuss potential FCC requirement mapping of SEM and Spurious emissions requirements.
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2.1. Emission requirements for NB-IoT UE
First of all, based on the updated simulation results submitted for Case 4 in [8], it seems okay to reuse the existing NB-IoT UE ACLR over UTRA requirements for NTN UE ACLR requirement. Correspondingly SEM requirement and MPR requirement from TN NB-IoT UE could be reused for NTN NB-IoT UE. Based on the above analysis, we propose to reuse existing NB-IoT UE ACLR over UTRA requirements, SEM and MPR requirement for NTN NB-IoT UE.
Proposal 1: propose to reuse existing NB-IoT UE ACLR over UTRA requirements, SEM and MPR requirement for NTN NB-IoT UE.
2.2. MPR/A-MPR for NB1 and NB2
For IoT over NTN operating in band B255/B24, based on the current NS values and A-MPR requirement as summarized in the following table, only generic NS_01 is applied. However based on the previous discussion in Rel-17 for NR NTN, only NS_57N should be also applicable for this band B255 and the corresponding A-MPR requirement for NS_57N in operating band B255 are discussed in the following.
Table 6.2.3.1-1A: Mapping of network signalling label
	NR satellite band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	256
	[NS_01]
	NS_24
	NS_100
	[FCC]
	
	
	
	

	255
	[NS_01]
	NS_57N
	[FCC 25.202(f)]
	
	
	
	
	

	NOTE:	additionalSpectrumEmission corresponds to an information element of the same name defined in clause x.x.x of 3GPP TS 36.331 [8].


In the previous RAN4 meeting, NS_57N for B255 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 B255 and NS_57N without considering front-end filtering as shown in the following figure 4.
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Figure 1. 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 KHz
	100
	150
	300
	500-1700
	Spurious

	Absolute freq in MHz
	1626.4
	1626.35
	1626.2
	1626-1624.8
	<1624.8

	SEM in dBm
	-5
	-8
	-29
	-35
	-30

	MBW in kHz
	30
	30
	30
	30
	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_57N. Based on the previous study for NR over NTN in Rel-17, the front-end filter could provide much better rejection than 10dB required for FCC Set 2 requirement, therefore it can be concluded that no A-MPR requirement are needed for NS_57N for band n255;
Proposal 2: for NB1/NB2 UE, no A-MPR requirement are needed for NS_57N for band n255.

In addition, during the last RAN4 meeting, there were some initial discussions on how to consider FCC 25.202(f) requirements for IoT UE in Rel-18 which was not considered for Rel-17 NR NTN UE yet. After further checking the description for FCC 25.202(f), it seems that this is only applicable for SDARS terrestrial repeater, in other words, we don’t consider this for handled smartphone or IoT devices.
Emission limitations. Except for SDARS terrestrial repeaters and as provided for in paragraph (i), the mean power of emissions shall be attenuated below the mean output power of the transmitter in accordance with the schedule set forth in paragraphs (f)(1) through (f)(4) of this section. The out-of-band emissions of SDARS terrestrial repeaters shall be attenuated in accordance with the schedule set forth in paragraph (h) of this section. 
Proposal 3: don’t consider the FCC 25.202 (f) requirement for IoT NTN UE since this is only applicable for SDARS terrestrial repeater.

For IoT over NTN operating in band B256, from our understanding, the coexistence issue between band B256 and band [n]34/[n]39/[n]1 are still valid coexistence case. 
First of all, whether we need to consider the NS_100 for IoT NTN UE which might be slightly different between LTE UE spec and FR1 UE RF spec. For FR1 NR UE RF requirement, for the protection of UTRA system with appropriate ACLR requirement which is indicated by the following IE additionalSpectrumEmission, however for LTE UE ACLR requirement, it’s mandatory to be met which is captured in section 6.6.2.3.2 of TS 36.101 without any network indication signalling. In other words, the NS_100 for E-UTRA UE is not needed and the same logic could be applied here for IoT over NTN UE.
Extracted from TS 38.101-1 section 6.5.2.4.2
UTRA ACLR requirement is applicable when signalled by the network with network signalling value indicated by the field additionalSpectrumEmission.

For NS_24 coexisting with band 34, currently NS_24 is only considered for band n65 with E-UTRA channel bandwidth 5,10,15, 20MHz. In other words, NS_24 is not considered for NB1 and NB2 and also Cat M1 in band n65 yet, however from our understanding as mentioned previous, the coexistence scenario is still valid for IoT NTN UE operating in band B256, therefore we still prefer to keep it for band B256. Regarding the A-MPR requirement for NB1/NB2 or Cat M1, this could be discussed further in the future RAN4 meetings. 

Proposal 4: to define NS_01 with requirement defined in 6.6.2F.1 of TS 36.101 and NS_24 for NB1/NB2 operating in Band n256. 
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Figure 1. the coexistence issue between B256 and other adjacent bands

2.3. MPR/A-MPR for Cat M1
For Cat M1/M2 operating in band B255/B24, based on the current NS values and A-MPR requirement as summarized in the following table, the generic NS_01 and NS_56 should be applied. However based on the previous discussion in Rel-17 for NR NTN, NS_57N replacing the NS_56 due to new regulatory requirement as indicated by interested operators should be also applicable for this band B255 and the corresponding A-MPR requirement for NS_57N in operating band B255 are discussed in the following..
Table 6.2.3.1-1A: Mapping of network signalling label
	NR satellite band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	256
	[NS_01]
	NS_24
	NS_100
	[FCC]
	
	
	
	

	255
	[NS_01]
	NS_57N
	[FCC]
	
	
	
	
	

	NOTE:	additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of 3GPP TS 36.331 [8].




	SEM Offset in KHz
	100
	150
	300
	500-1700
	Spurious

	Absolute freq in MHz
	1626.4
	1626.35
	1626.2
	1626-1624.8
	<1624.8

	SEM in dBm
	-5
	-8
	-29
	-35
	-30

	MBW in kHz
	30
	30
	30
	30
	1000



	SEM Offset in MHz
	0-1
	1-2.5
	2.5-2.8
	Spurious

	Absolute freq in MHz
	1626.5-1625.5
	1625.5-1624
	1624-1623.7
	<1623.7

	SEM in dBm
	-10
	-10
	-25
	-30

	MBW in kHz
	30
	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, similar as the analysis for NB1/NB2 A-MPR requirement for NS_57N, based on the previous study for NR over NTN in Rel-17, the front-end filter could provide much better rejection than 10dB required for FCC Set 2 requirement, therefore it can be concluded that no A-MPR requirement are needed for NS_57N for band n255;

Proposal 5: for Cat M1 UE, define NS_01 with requirement defined in 6.6.2F.1 of TS 36.101 and NS_57N with requirement defined in 6.5.3.3.2 of TS 38.101-5 ( channel bandwidth to be updated as 1.4MHz for Cat M1)for Cat M1 operating in Band n255 and no A-MPR requirement for NS_57N.
For IoT over NTN operating in band B256, from our understanding, the coexistence issue between band B256 and band [n]34/[n]39/[n]1 are still valid coexistence case. 
Proposal 6: to define NS_01 with requirement defined in 6.6.2F.1 of TS 36.101 and NS_24 for Cat M1 operating in Band n256. 
Conclusions
In this contribution, we want to share some further views on UE RF requirement for IoT over NTN and proposals are made as following:
Proposal 1: propose to reuse existing NB-IoT UE ACLR over UTRA requirements, SEM and MPR requirement for NTN NB-IoT UE.
Proposal 2: for NB1/NB2 UE, no A-MPR requirement are needed for NS_57N for band n255.
Proposal 3: don’t consider the FCC 25.202 (f) requirement for IoT NTN UE since this is only applicable for SDARS terrestrial repeater.
Proposal 4: to define NS_01 with requirement defined in 6.6.2F.1 of TS 36.101 and NS_24 for NB1/NB2 operating in Band n256. 
Proposal 5: for Cat M1 UE, define NS_01 with requirement defined in 6.6.2F.1 of TS 36.101 and NS_57N with requirement defined in 6.5.3.3.2 of TS 38.101-5 ( channel bandwidth to be updated as 1.4MHz for Cat M1)for Cat M1 operating in Band n255 and no A-MPR requirement for NS_57N.
Proposal 6: to define NS_01 with requirement defined in 6.6.2F.1 of TS 36.101 and NS_24 for Cat M1 operating in Band n256.
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[bookmark: _Hlk516051685]Table 6.2.3.1-1: Additional maximum power reduction (A-MPR)
	Network signalling label
	Requirements (clause)
	NR satellite Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_01
	
	Table 5.2-1
	5, 10, 15, 20
	Table 5.3.2-1 in 3GPP TS 38.101-1 [5]
	N/A

	NS_24
	6.5.3.3.13 in 3GPP TS 38.101-1 [5]
	n256
	5, 10, 15, 20
	Table 6.2.3.15-1 in 3GPP TS 38.101-1 [5]
	Clause 6.2.3.7 in 3GPP TS 38.101-1 [5]2

	NS_57N
	6.5.3.3.2
	n255
	5, 10, 15, 20
	
	N/A

	NS_100
	6.5.2.4.2 in 3GPP TS 38.101-1 [5]
	n2561
	
	
	Table
6.2.3.1-2 in 3GPP TS 38.101-1 [5]

	NOTE 1:	This NS can be signalled for NR bands that have UTRA services deployed.
NOTE 2: 	A-MPR for the upper 5 MHz is not specified, and therefore shall be used as a guard band.


[The NS_01 label with the field additionalPmax [8] absent is default for all NTN satellite bands.]
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