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1. Introduction
In RAN4 #104-bis-e meeting, A WF [1] on NTN SAN RF Maintenance was agreed. Some remaining issues in WF need further discussion in next meeting.
In this contribution, we provide our views on remaining issues for RF Maintenance for NTN SAN.
2. Discussion
Definition of OBUE
As per the WF [1], the remaining issues concerning definition of OBUE are shown as below:
	Issue 1-1-1: definition of OBUE
Proposal 1-1-1-1: 
· Option 1: replace “operating band unwanted emission (OBUE)” for SAN with “out-of-band emission” (OoBE).
· Option 2: do not replace “operating band unwanted emission (OBUE)” for SAN with “out-of-band emission” (OoBE). Keep “OBUE” naming in TS 38.108.
Way forward: Companies are encouraged to share and justify their view for next RAN4 meeting.




	[bookmark: _Toc104311004][bookmark: _Toc106126705][bookmark: _Toc106177018][bookmark: _Toc114242186]6.6	Unwanted emissions
6.6.1	General
Unwanted emissions consist of out-of-band emissions and spurious emissions according to ITU definitions [2]. In ITU terminology, out of band emissions are unwanted emissions immediately outside the SAN channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions.
The out-of-band emissions requirement for the SAN transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and operating band unwanted emissions (OBUE).
The maximum offset of the operating band unwanted emissions mask from the operating band edge is ΔfOBUE. The Operating band unwanted emissions define all unwanted emissions in each supported downlink operating band plus the frequency ranges ΔfOBUE above and ΔfOBUE below each band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement.
The values of ΔfOBUE are defined in table 6.6.1-1 for the SAN operating bands.
Table 6.6.1-1: 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 



…..
[bookmark: _Toc114242196]6.6.5	Transmitter spurious emissions
[bookmark: _Toc104311015][bookmark: _Toc106126716][bookmark: _Toc106177029][bookmark: _Toc114242197]6.6.5.1	General
The transmitter spurious emission limits shall apply from 30 MHz to the fifth harmonic of the upper frequency edge of the DL operating band, excluding the frequency range from ΔfOBUE below the lowest frequency of each supported downlink operating band, up to ΔfOBUE above the highest frequency of each supported downlink operating band, where the ΔfOBUE is defined in table 6.6.1-1. For some operating bands, the upper limit is higher than 12.75 GHz in order to comply with the 5th harmonic limit of the downlink operating band, as specified in ITU-R recommendation SM.329 [2].
The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification. 
Unless otherwise stated, all requirements are measured as mean power (RMS).




	[bookmark: _Toc104311012][bookmark: _Toc106126713][bookmark: _Toc106177026][bookmark: _Toc114242194]6.6.4	Operating band unwanted emissions
[bookmark: _Toc104311013][bookmark: _Toc106126714][bookmark: _Toc106177027][bookmark: _Toc114242195]6.6.4.1	General
Unless otherwise stated, the operating band unwanted emission (OBUE) limits for SAN in FR1 are defined from channel edge up to frequencies separated from the channel edge by 200% of the necessary bandwidth. 
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer’s specification.
Basic limits are specified in the tables below, where:
[bookmark: _Hlk497218315][bookmark: _Hlk497218330]-	f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
[bookmark: _Hlk497218343][bookmark: _Hlk497218356]-	f_offset is the separation between the channel edge frequency and the centre of the measuring filter.
-	PSDchannel represents the Power Spectral Density of the channel for a given channel bandwidth
-	BWChannel is the considered NR channel bandwidth or SAN total RF bandwidth for a given operating band.
-	 is the SAN class parameter in dB identified to characterize different SAN classes.
For a multi-carrier single-band connector the definitions above apply to the lower edge of the carrier transmitted at the lowest carrier frequency and the upper edge of the carrier transmitted at the highest carrier frequency within a specified frequency band.
-	The operating band unwanted emission basic limits of the band where there are carriers transmitted, as defined in the tables of the present clause for the largest frequency offset (fmax), shall apply from channel edge up to frequencies separated from the channel edge by 200% of the necessary bandwidth.

……
[bookmark: _Toc13080204][bookmark: _Toc29811703][bookmark: _Toc36817255][bookmark: _Toc37260171][bookmark: _Toc37267559][bookmark: _Toc44712161][bookmark: _Toc45893474][bookmark: _Toc53178201][bookmark: _Toc53178652][bookmark: _Toc61178878][bookmark: _Toc61179348][bookmark: _Toc67916644][bookmark: _Toc74663242][bookmark: _Toc82621782][bookmark: _Toc90422629]6.6.4.2	Minimum requirements for SAN type 1-H
For SAN operating in Bands n256, n255, the requirements are specified in table 6.6.4.2-1 for GEO and LEO class respectively, in line with Annex 5 of ITU recommendation SM.1541-6 [9].
The SAN Operating Band Unwanted Emissions (OBUE) requirements for GEO and LEO classes are therefore defined as described in Table 6.6.4.2‑1 below.

Table 6.6.4.2-1: SAN LEO and GEO Classes OBUE basic limits
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
(dBm)

	Measurement bandwidth

	0 MHz  f < 2× BWChannel
	0.002 MHz  f_offset < 2× BWChannel + 0.002 MHz
	
	4 kHz

	NOTE 1: PSDchannel = Prated,c, sys – 10log10(BWChannel) – 24, unit dBm/4kHz.
NOTE 2: SE limit is spurious emission limit specified in spurious emission clause 6.6.5.
NOTE 3: PSD attenuation as in ITU-R SM.1541-6 [9], Annex 5 OoB domain emission limits for space services.
NOTE 4: =0 dB for GEO class and =3 dB for LEO class.






There was much confusion about unwanted emission in TS 38.108. The contents (green shadow) stated in clause 6.6.1 of TS 38.108 and clause 6.6.5.1 of TS 38.108 copied in above show that RAN4 were trying to define Operating Band Unwanted Emission (OBUE) similar to that in TS 38.104, and ΔfOBUE for SAN type 1-H was defined as 2× BWChannel, where ΔfOBUE is maximum offset of the operating band unwanted emissions mask from the downlink operating band edge.
 At the same time, the contents (yellow shadow) stated in clause 6.6.4.1 of TS 38.108 and Table 6.6.4.2-1 in clause 6.6.4.2 of TS 38.108 show that RAN4 were trying to define Out of band Emission (OoBE) similar to that in ITU-R SM.1541-6, and the maximum offset of Out of band Emission (OoBE) from channel edge is 200% of the necessary bandwidth. 
For option 1, the Out of band Emission (OoBE) is defined for SAN type 1-H. The OoBE shall apply from channel edge up to frequencies separated from the channel edge by 200% of the necessary bandwidth. For option 1, to solve this confusion, we need to remove all ΔfOBUE related contents. 
For option 2, the Operating Band Unwanted Emission (OBUE) is defined for SAN type 1-H. The OBUE shall apply from ΔfOBUE below the lowest frequency of each supported downlink operating band, up to ΔfOBUE above the highest frequency of each supported downlink operating band. At same time, referring to TS 38.104, the definition of fmax and f_offsetmax should be introduced and used for maximum f and maximum f_offset for OBUE basic limits, since the maximum f (fmax) and maximum f_offset (f_offsetmax) for SAN OBUE basic limits are dependent on the lowest frequency of DL operating band (FDL,low), the highest frequency of DL operating band(FDL,high), ΔfOBUE, and measurement bandwidth(MBW). For Option 2, to solve this confusion, we can introduce the following definition of fmax and f_offsetmax from TS 38.104 and update the Table 6.6.4.2-1 of TS 38.108 with fmax and f_offsetmax to following Table 2-1.
[bookmark: _Hlk497218367][bookmark: _Hlk497218384]-	f_offsetmax is the offset to the frequency ΔfOBUE outside the downlink operating band, where ΔfOBUE is defined in table 6.6.1-1.
[bookmark: _Hlk497218410]-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
Table 2-1: SAN LEO and GEO Classes OBUE basic limits
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
(dBm)

	Measurement bandwidth

	0 MHz  f < fmax
	0.002 MHz  f_offset < f_offsetmax
	
	4 kHz

	NOTE 1: PSDchannel = Prated,c, sys – 10log10(BWChannel) – 24, unit dBm/4kHz.
NOTE 2: SE limit is spurious emission limit specified in spurious emission clause 6.6.5.
NOTE 3: PSD attenuation as in ITU-R SM.1541-6 [9], Annex 5 OoB domain emission limits for space services.
NOTE 4: =0 dB for GEO class and =3 dB for LEO class.



To compare the difference between OBUE and OoBE, we take mask figure simulation with the following parameters. The simulated masks for OoBE and OBUE are shown in Figure 2-1.
Prated,c, sys = 47dBm
BWChannel = 10MHz
Downlink operating band: n256 (FDL,low=2170MHz, FDL,high=2200MHz)
Centre frequency of the single carrier (FCarrier,center) is located in 2195MHz closed to operating band edge.
[image: ]   [image: ]
Figure 2-1: Comparison of OoBE and OBUE (left: OoBE, right: OBUE)
From Figure 2-1, it is observed that the emission limits in Out of band domain and its spurious domain for option 1 are in line with emission limits in operating band unwanted emission domain and its spurious domain for option 2.
From our understanding, both option 1 and option 2 can solve this confusion, but we slightly prefer option 2 since it is similar to that in TS 38.104, also option 2 may be beneficial to introduce subsequent feature, such as non-contiguous spectrum, multi-connector etc. if necessary.
Proposal 1: To adopt Option 2 (Keep “OBUE” naming for NTN).

Definition of ΔfOBUE
As per the WF [1], the remaining issues concerning definition of ΔfOBUE are shown as below:
	Issue 1-1-2: definition of ΔfOBUE
Proposal 1-1-2-1: 
· Option 1: ΔfOBUE	Maximum offset of the operating band unwanted emissions mask from the downlink operating band edge (i.e. below the lowest frequency of each supported downlink operating band; above the highest frequency of each supported downlink operating band).
· Option 2: ΔfOoBE	Maximum offset of the operating band unwanted emissions mask from the downlink operating band edge (i.e. below the lowest frequency of each supported downlink operating band; above the highest frequency of each supported downlink operating band).
· Option 3: Other Option

Way forward: Companies are encouraged to share and justify their view for next RAN4 meeting


As discussed above on definition of OBUE, for option 1, the definition of ΔfOBUE from TN TS 38.104 needs to be used for NTN OBUE requirement. For option 2, operating band emissions mask is unclear, operating band emissions mask should include wanted emission domain and unwanted emission domain, wanted emission domain should refer to BWChannel for single-carrier or BWContiguous for multi-carrier, and the unwanted emission domain is outside wanted emission domain. It is not clear whether operating band emissions mask refer to wanted emission domain or unwanted emission domain.  So definition of ΔfOoBE of option 2 is unclear. From our understanding, ΔfOoBE is for out of band emission domain, it can be maximum offset of the out-of-band emission from channel edge or edge of the contiguous transmission bandwidth.
Proposal 2: To adopt Option1 (ΔfOBUE), and Option 2(ΔfOoBE) is unclear.

Correction of ΔfOBUE values for SAN
As per the WF [1], the remaining issues concerning correction of ΔfOBUE values for SAN are shown as below:
	Proposal 1-1-3-1:
· Option 1: Keep ΔfOBUE for SAN and correct it with the following values:
Table 6.6.1-1: 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
2×BWAssignedBand


Table 9.7.1-1: Maximum offset ΔfOBUE outside the downlink operating band
	SAN type
	Operating band characteristics
	ΔfOBUE (MHz)

	SAN type 1-O
	FDL,high – FDL,low  < 100 MHz
	10 
2×BWAssignedBand



· Option 2: Correct ΔfOBUE with ΔfOoBE for SAN and correct it with the following values:
Table 6.6.1-1: Maximum offset of OBUE outside the downlink operating band
	SAN type
	Operating band characteristics
	ΔfOoBE (MHz)

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


Table 9.7.1-1: Maximum offset ΔfOBUE outside the downlink operating band
	SAN type
	Operating band characteristics
	ΔfOoBE (MHz)

	SAN type 1-O
	FDL,high – FDL,low  < 100 MHz
	10 
2×BWAssignedBand



· Option 3: Do not keep the current definition with ΔfOBUE for SAN in TS 38.108. Do not specify ΔfOBUE for SAN.

Way forward: Companies are encouraged to share and justify their view for next RAN4 meeting



The definition of Base Station RF Bandwidth and BWContiguous in TS 38.104 are copied as below:
	Base Station RF Bandwidth: RF bandwidth in which a base station transmits and/or receives single or multiple carrier(s) within a supported operating band
NOTE:	In single carrier operation, the Base Station RF Bandwidth is equal to the BS channel bandwidth.
BWContiguous	Contiguous transmission bandwidth,  i.e. BS channel bandwidth for single carrier or Aggregated BS channel bandwidth for contiguously aggregated carriers. For non-contiguous operation within a band the term is applied per sub-block.


From our understanding, the interpreting for multi-carrier in above term BWContiguous is missing. The completely term BWContiguous should be as following:
BWContiguous	Contiguous transmission bandwidth,  i.e. BS channel bandwidth for single carrier or Base Station RF Bandwidth for multi-carrier or Aggregated BS channel bandwidth for contiguously aggregated carriers. For non-contiguous operation within a band the term is applied per sub-block.

For NTN, only single carrier and multi-carrier are applicable, so term BWContiguous for NTN can be defined as following.
BWContiguous	Contiguous transmission bandwidth,  i.e. SAN channel bandwidth for single carrier or SAN RF Bandwidth for multi-carrier.
There was agreement about definition of BWChannel, but there is not agreement about BWAssignedBand. Referring to Thales’s contribution, the BWAssignedBand is defined as SAN total RF bandwidth for a given operating band, which is not used in TN spec.  Referring to above definition of Base Station RF Bandwidth and term BWContiguous, we think that term BWAssignedBand in WF is BWContiguous defined above. We suggest use term BWContiguous, since it has been widely accepted by RAN4.
Firstly, we discuss the PSD for single-carrier (PSDchannel) and PSD for multi-carrier (PSDContiguous).
For single-carrier, PSDchannel = Prated,c, sys – 10log10(BWChannel) – 24, unit dBm/4kHz,  where, Prated,c, sys is defined as The sum of Prated,c,TABC for all TAB connectors for a single carrier. So the Prated,c, sys, Contiguous for multi-carrier is sum of Prated,c, sys for every single-carrier, and Prated,c, sys, Contiguous = Prated,c, sys+10log10(Kcarrier), where Kcarrier is carrier number of multi-carrier. At same time, the BWContiguous is sum of BWchannel for every single-carrier, and BWContiguous = Kcarrier x BWchannel. So for multi-carrier, 
PSDContiguous = Prated,c, sys, Contiguous - 10log10(BWContiguous) – 24, , unit dBm/4kHz
= Prated,c, sys+10log10(K_carrier) – 10log10(Kcarrier x BWchannel) – 24, unit dBm/4kHz, 
= Prated,c, sys – 10log10(BWChannel) – 24, unit dBm/4kHz
= PSDchannel
So, we can observe that PSD for multi-carrier (PSDContiguous) is same as that for single-carrier (PSDchannel). So, the PSDchannel equation for single-carrier in Table 6.6.4.2-1 of TS 38.108 is also applicable for multi-carrier.  
Observation 1: PSD for multi-carrier (PSDContiguous) is same with that for single-carrier (PSDchannel), and the PSDchannel equation for single-carrier in Table 6.6.4.2-1 of TS 38.108 is also applicable for multi-carrier.

Secondly, we discuss the ΔfOBUE and Basic limits for multi-carrirer.
In TS 38104, the ΔfOBUE is fixed value for single-carrier and multi-carrier. But for NTN, ΔfOBUE is defined as 2× BWChannel, which means that ΔfOBUE is varied with BWChannel. For multi-carrier, there are two possible options, one options (called as BWChannel-based option) is that the ΔfOBUE and basic limits listed in Table 2-1 for single-carrier are applicable for multi-carrier, and another option (called as BWContiguous-based option) is that defining ΔfOBUE = 2x BWContiguous and basic limits listed in Table 2-2 are applicable for multi-carrier.
Table 2-2: SAN LEO and GEO Classes OBUE basic limits
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
(dBm)

	Measurement bandwidth

	0 MHz  f < fmax
	0.002 MHz  f_offset < f_offsetmax
	
	4 kHz

	NOTE 1: PSDchannel = Prated,c, sys – 10log10(BWChannel) – 24, unit dBm/4kHz.
NOTE 2: SE limit is spurious emission limit specified in spurious emission clause 6.6.5.
NOTE 3: PSD attenuation as in ITU-R SM.1541-6 [9], Annex 5 OoB domain emission limits for space services.
NOTE 4: =0 dB for GEO class and =3 dB for LEO class.



To compare the difference between BWChannel-based option and BWContiguous-based option, we take mask figure simulation with the following parameters. The simulated masks for BWChannel-based option and BWContiguous-based option are shown in Figure 2-2.
Prated,c, sys = 47dBm
Carrier Number =3
BWChannel = 10MHz
BWContiguous = 30MHz
Downlink operating band: n256 (FDL,low=2170MHz, FDL,high=2200MHz)
[image: ]   [image: ]
Figure 2-2: Comparison of BWChannel-based option and BWContiguous-based option
(left: BWChannel-based option, right: BWContiguous-based option)
From Figure 2-2, we can observe that emission in BWChannel-based option is stringent than that of BWContiguous-based option. In ITU terminology, out of band emissions are unwanted emissions immediately outside the BS channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Since the modulation process and non-linearity are dependent on PA, and PA is for entire operating band instead of single-carrier. So when the RF filter is not used, the Out of band emission domain is dependent on PA instead of RF filter, When the entire operating bandwidth is used for multi-carrier, ΔfOBUE should be equal to ΔfOoBE (out of band offset). For multi-carrier, because BWContiguous is larger than BWChannel, ΔfOBUE should be varied with BWContiguous instead of BWChannel so to define ΔfOBUE = 2x BWContiguous is more reasonable, and BWContiguous-based option is more applicable.  For option 1, the BWAssignedBand should be BWContiguous. From above discussion in definition of OBUE, keeping OBUE requirement is reasonable, so ΔfOoBE is unnecessary, and option 2 is unnecessary, and also option 3 is not reasonable. 
Proposal 3: Define ΔfOBUE = 2x BWContiguous. Introduce the following definition of BWContiguous, fmax, and f_offsetmax to TS 38.108, and update the Table 6.6.4.2-1 of TS 38.108 to the following Table 2-2.
          BWContiguous	Contiguous transmission bandwidth,  i.e. SAN channel bandwidth for single carrier or SAN RF Bandwidth for multi-carrier.
-	f_offsetmax is the offset to the frequency ΔfOBUE outside the downlink operating band, where ΔfOBUE is defined in table 6.6.1-1.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
Table 2-2: SAN LEO and GEO Classes OBUE basic limits
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
(dBm)

	Measurement bandwidth

	0 MHz  f < fmax
	0.002 MHz  f_offset < f_offsetmax
	
	4 kHz

	NOTE 1: PSDchannel = Prated,c, sys – 10log10(BWChannel) – 24, unit dBm/4kHz.
NOTE 2: SE limit is spurious emission limit specified in spurious emission clause 6.6.5.
NOTE 3: PSD attenuation as in ITU-R SM.1541-6 [9], Annex 5 OoB domain emission limits for space services.
NOTE 4: =0 dB for GEO class and =3 dB for LEO class.



ΔfOBUE values for SAN type 1-O
As per the WF [1], the remaining issues concerning correction of ΔfOBUE values for SAN type 1-O are shown as below:
	Proposal 1-1-3-2 (NEW): For consistency issues between OTA and Conducted, correct the following Table in 38.108:
Table 9.7.1-1: Maximum offset ΔfOBUE outside the downlink operating band
	SAN type
	Operating band characteristics
	ΔfOBUE (MHz)

	SAN type 1-O
	FDL,high – FDL,low  < 100 MHz
	10 
2×BWChannel



Way forward: Companies are encouraged to share and justify their view for next RAN4 meeting


Referring to TN, ΔfOBUE for BS type 1-H and BS type 1-O are same, so aligning ΔfOBUE for SAN type 1-O with ΔfOBUE for SAN type 1-H is reasonable.
Proposal 4: To align ΔfOBUE for SAN type 1-O with ΔfOBUE for SAN type 1-H.

Unwanted emission requirements applicability for SAN type 1-H
	For SAN type 1-H the unwanted emission requirements are applied per the TAB connector TX min cell groups for all the configurations supported by the SAN. 


The definition of TAB connector TX min cell groups in TS 38.104 is copied as below:
	TAB connector TX min cell group: operating band specific declared group of TAB connectors to which BS type 1-H conducted TX requirements are applied.
NOTE:	Within this definition, the group corresponds to the group of TAB connectors which are responsible for transmitting a cell when the BS type 1-H setting corresponding to the declared minimum number of cells with transmission on all TAB connectors supporting an operating band, but its existence is not limited to that condition


[bookmark: _GoBack]The unwanted emission requirement applicability are defined in clause 6.6.1 of TS 38.108, but the TAB connector TX min cell groups is not defined in TS 38.108. From above definition of TAB connector TX min cell groups in TS 38.104, all the TAB connectors generating from more than 1 beam with same frequency is used to cover more than 1 cell, it is for cell splitting using different direction beams with same frequency. But in NTN, this scenario does not exist. The frequencies of the beams from all TAB connectors used for coverage in different directions are different. So, we think that it is not needed to define TAB connector TX min cell groups in TS 38.108, and For SAN type 1-H, the unwanted emission requirements are applied to all TAB connector. 
For ACLR, the ACLR limits shall be applied to ACLR over all TAB connectors for SAN type 1-H.
For OBUE, the operating band unwanted emissions limits shall be applied to the sum of the emission power over all TAB connectors for SAN type 1-H.
For spurious, the sum of the spurious emissions over all TAB connectors for SAN type 1-H shall not exceed the limits defined in clause 6.6.5.2
Proposal 5: For SAN type 1-H, the unwanted emission requirements are applied to all TAB connector. 
For ACLR, the ACLR limits shall be applied to ACLR over all TAB connectors for SAN type 1-H.
For OBUE, the operating band unwanted emissions limits shall be applied to the sum of the emission power over all TAB connectors for SAN type 1-H.
For spurious, the sum of the spurious emissions over all TAB connectors for SAN type 1-H shall not exceed the limits defined in clause 6.6.5.2

3. Conclusion
This contribution provides our general consideration on RF maintenance for NTN SAN. The following proposals are concluded as follows:
Proposal 1: To adopt Option 2 (Keep “OBUE” naming for NTN).
Proposal 2:  To adopt Option1 (ΔfOBUE), and Option 2(ΔfOoBE) is unclear.
Observation 1: PSD for multi-carrier (PSDContiguous) is same with that for single-carrier (PSDchannel), and the PSDchannel equation for single-carrier in Table 6.6.4.2-1 of TS 38.108 is also applicable for multi-carrier.
Proposal 3: Define ΔfOBUE = 2x BWContiguous. Introduce the following definition of BWContiguous, fmax, and f_offsetmax to TS 38.108, and update the Table 6.6.4.2-1 of TS 38.108 to the following Table 2-2.
          BWContiguous	Contiguous transmission bandwidth,  i.e. SAN channel bandwidth for single carrier or SAN RF Bandwidth for multi-carrier.
-	f_offsetmax is the offset to the frequency ΔfOBUE outside the downlink operating band, where ΔfOBUE is defined in table 6.6.1-1.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
Table 2-2: SAN LEO and GEO Classes OBUE basic limits
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
(dBm)

	Measurement bandwidth

	0 MHz  f < fmax
	0.002 MHz  f_offset < f_offsetmax
	
	4 kHz

	NOTE 1: PSDchannel = Prated,c, sys – 10log10(BWChannel) – 24, unit dBm/4kHz.
NOTE 2: SE limit is spurious emission limit specified in spurious emission clause 6.6.5.
NOTE 3: PSD attenuation as in ITU-R SM.1541-6 [9], Annex 5 OoB domain emission limits for space services.
NOTE 4: =0 dB for GEO class and =3 dB for LEO class.



Proposal 4: To align ΔfOBUE for SAN type 1-O with ΔfOBUE for SAN type 1-H.
Proposal 5: For SAN type 1-H, the unwanted emission requirements are applied to all TAB connector. 
For ACLR, the ACLR limits shall be applied to ACLR over all TAB connectors for SAN type 1-H.
For OBUE, the operating band unwanted emissions limits shall be applied to the sum of the emission power over all TAB connectors for SAN type 1-H.
For spurious, the sum of the spurious emissions over all TAB connectors for SAN type 1-H shall not exceed the limits defined in clause 6.6.5.2
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