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 Introduction
IoT NTN has been specified in early stage of Rel-18, which contains features of eMTC and NB-IoT standalone mode. During discussion for Unwanted emission, the agreement on fOBUE and OBUE requirement of NR NTN has been applied for IoT NTN as well. However, due to the inherent difference between narrow-band and wide-band system, there are some confusions to interpret aforementioned requirement reused from NR NTN for IoT NTN. This contribution provides analysis and proposal on this aspect.        
 Discussion  

2.1  Boundary between OOB and spurious domain

2.1.1 Background of LTE and UMTS 
Since LTE the unwanted emission in out-of-band domain, which is closed to carrier(s) transmitted by BS, is defined as operating band unwanted emission(OBUE) with (operating) band-centric way, whereas the carrier-centric way is used in UMTS phase as spectrum emission mask(SEM) defined. No matter how the OOB domain defined, one fundamental criteria should be retained is that requirement gap or overlapping between OOB and spurious domain should be avoided as much as possible.    
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Figure 1-1: Example as OBUE for LTE BS                     Figure 1-2: Example as SEM for UMTS BS
2.1.2  Issues    
For IoT NTN , the boundary between OOB and spurious domain is defined as table below with band-centric way. 
 Table 6.6.1-1[in TS38.108]: Maximum offset of OBUE outside the downlink operating band

	SAN type
	Operating band characteristics
	ΔfOBUE (MHz)

	SAN type 1-H
	FDL,high – FDL,low < 100 MHz  
	2*BWChannel 


However, the OBUE is defined in sub-clause 6.6.4 of TS36.108 for OOB domain with carrier-centric way applied 2 times “BWchannel“ from the assigned channel edge. And BWchannel is defined as “the considered E-UTRA channel bandwidth or SAN total RF bandwidth for a given operating band.”. Within this clause it’s believed that the “ BWchannel” represents the “necessary bandwidth” , which is widely used in ITU recommendations, to some extent. But in the sub-clause of 3.2 for symbols of BWChannel is defined as “SAN channel bandwidth” which can be regarded as edge carrier channel bandwidth for NR roughly, however it would be problematic especially in case of NB-IoT. Consequently, It’s suggested to clarify and update the bandwidth related symbols for Unwanted emission to avoid confusion. 

Observation 1: There are duplicated definitions on symbol of BWChannel which are not aligned well. 
Proposal 1: It’s suggested to use BWNecessary instead of BWChannel in TS36.108 for Unwanted emission requirement of IoT NTN . FFS on whether corresponding update should be aligned between NR NTN and IoT NTN. 
Observation 2: even based the same definition of BWnecessary the ΔfOBUE does not always perfectly match with the boundary of OBUE requirement in TS36.108.
And in following part the BWchannel in sub-clause 6.6.4 is used for comparison. Take band 256 SAN as example, the ΔfOBUE for several case is provided in table below. 

 Table : example on SAN ΔfOBUE for NTN NB-IoT
	Case#
	SAN total RF bandwidth
	ΔfOBUE (MHz)
	OOB domain(MHz)* according to ΔfOBUE
	OBUE domain(MHz)* according to OBUE

	1
	30MHz(2170-2200)
	60 
	(2110-2170)+(2200+2260)
	(2110-2170)+(2200+2260)

	2
	10MHz(2180-2190)
	20
	(2150-2180)+(2190-2220)
	(2160-2180)+(2190-2210)

	3
	1MHz(2180-2181)
	2
	(2168-2180)-(2181-2202)
	(2178-2180)+(2181-2183)


Obviously if the SAN total RF bandwidth is not occupied the whole DL operating band of certain band, there would be gap between OBUE and spurious emission requirement since the NTN SAN OBUE is defined with carrier-centric way but OOB boundary is defined with band centric way based on BWchannel . For the case SAN total RF bandwidth is larger than 5MHz, the ΔfOBUE would be larger than 10MHz, which is the ΔfOBUE  value defined for LTE BS in sub2GHz band. In summary, it’s observed that there are issues in ΔfOBUE definition as:

-Issue 1: RF bandwidth dependent ΔfOBUE may result in gap from unwanted emission requirement coverage perspective. 
-Issue 2: RF bandwidth dependent ΔfOBUE may result in explicitly large boundary compared with ΔfOBUE value applied for other LTE band.
Hence the OBUE requirement and ΔfOBUE should be aligned. And the most straight forward way would be extend the OBUE range to ΔfOBUE. Furthermore, it would be clearer to replace the RF bandwidth dependent range with a fixed value, such as 10/40MHz as defined for LTE. However, it’s recognized that it may not be perfect approach especially for the case of extreme narrow-band system if exists. 

Proposal 2: The OBUE requirement should be extended to BWNecessary beyond DL operating band edge.
2.2  Clarification on OBUE
OBUE is defined based on Annex 5 of SM.1541 for space service OoB domain emission. In SM.1541 the attenuation defined as 40 log(F/50+1) with respect to the maximum psd within the necessary bandwidth, where F is the frequency offset from the edge of the total assigned band. Hence the PSDchannel and the BWchannel should be matched. However, the term used in the formula of PSDchannel is Prated,c, sys ,which may also bring confusion here, as the Prated,c,sys is the sum of rated out put power for all TAB connectors for a single carrier. Hence It’s suggested to consider Prated,t instead of current one to fit the necessary bandwidth considered in the definition.

Proposal 3: The PSD terminology in OBUE requirement should be updated to align with ITU recommendation. 

 Summary

There are several issues observed in OBUE requirement of NTN. And it is proposed to update the specification as in companion CR [6][7] based on below proposals:

Proposal 1: It’s suggested to use BWNecessary instead of BWChannel in TS36.108 for Unwanted emission requirement of IoT NTN . 

Proposal 2: The OBUE requirement should be extended to BWNecessary beyond DL operating band edge.
Proposal 3: The PSD terminology in OBUE requirement should be updated to align with ITU recommendation. 
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