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Introduction
Draft TS skeleton for Non-terrestrial networks (NTN) related to NR; Satellite Access Node radio transmission and reception (TS 38.108) has been approved in R4-2203087 [1] and the work split has been summarized in R4-2203080 Way Forward on NTN_solutions_Part1 [2] approved in RAN4 101-bis-e meeting. 
For further information, please also follow the discussions in R4-2203111 [3] and the updated TS 38.108 at RAN4 102-e meeting, and which can be found in R4-2207513 [4].

In this document, following changes have been proposed as a pCR to update TS 38.108: 
· TP1 for Section 6.6: Unwanted emissions
· TP2 (Alternative 1) or TP2 (Alternative 2) for Section 6.6.4: Operating band unwanted emissions
Reference 
[1] R4-2203087 Skeleton for TS 38.108 NR Satellite Access Node radio transmission and reception v0.0.1, THALES.
[2] R4-2203080 Way Forward on NTN_solutions_Part1, THALES.
[3] R4-2203111 Email discussion summary for [101-bis-e][306] NTN_Solutions_Part1, THALES.
[4] R4-2207513 TS 38.108 v0.1.0, THALES.










Text proposals for TS 38.108

------------------------------------------------<Start of TP1>----------------------------------------------
[bookmark: _Toc97741455]6.6	Unwanted emissions
[bookmark: _Toc97741456]6.6.1	General
<Text will be added.>
Unwanted emissions consist of out-of-band emissions and spurious emissions according to ITU definitions [x]. 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 NR 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  
	10 

	
	100 MHz  FDL,high – FDL,low  900 MHz
	40 

	
	
	



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 basic limits and corresponding emissions scaling are defined in each relevant clause.
There is in addition a requirement for occupied bandwidth.

[bookmark: _Toc97741457]6.6.2	Occupied bandwidth
[bookmark: _Toc97741458]6.6.2.1	General
<Text will be added.>
The occupied bandwidth is the width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted power. See also Recommendation ITU-R SM.328 [xx].
The value of /2 shall be taken as 0.5%.
The occupied bandwidth requirement shall apply during the transmission period for a single transmitted carrier. The minimum requirement below may be applied regionally. There may also be regional requirements to declare the occupied bandwidth according to the definition in the present clause.
For SAN type 1-H this requirement shall be applied at each TAB connector supporting transmission in the operating band.
[bookmark: _Toc21127486][bookmark: _Toc29811695][bookmark: _Toc36817247][bookmark: _Toc37260163][bookmark: _Toc37267551][bookmark: _Toc44712153][bookmark: _Toc45893466][bookmark: _Toc53178193][bookmark: _Toc53178644][bookmark: _Toc61178870][bookmark: _Toc61179340][bookmark: _Toc67916636][bookmark: _Toc74663234][bookmark: _Toc82621774][bookmark: _Toc90422621]
6.6.2.2	Minimum requirement for Satellite Access Node
<Text will be added.>
The occupied bandwidth for each NR carrier shall be less than the SAN channel bandwidth. For intra-band contiguous CA, the occupied bandwidth shall be less than or equal the Aggregated SAN Channel Bandwidth. 

------------------------------------------------<End of TP1>-----------------------------------------------


---------------------------------------<Start of TP2 Alternative 1>-------------------------------------

[bookmark: _Toc97741462]6.6.4	Operating band unwanted emissions
[bookmark: _Toc97741463]6.6.4.1	General
<Text will be added.>
Unless otherwise stated, the operating band unwanted emission (OBUE) limits in FR1 are defined 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. The values of ΔfOBUE are defined in table 6.6.1‑1 for the NR operating bands.
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer’s specification. In addition, for a SAN operating in non-contiguous spectrum, the requirements apply inside any sub-block gap. In addition, for a SAN operating in multiple bands, the requirements apply inside any Inter RF Bandwidth gap.
Basic limits are specified in the tables below, where:
-	f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
-	f_offset is the separation between the channel edge frequency and the centre of the measuring filter.
-	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.
For a multi-band connector inside any Inter RF Bandwidth gaps with Wgap < 2*ΔfOBUE, a combined basic limit shall be applied which is the cumulative sum of the basic limits specified at the SAN RF Bandwidth edges on each side of the Inter RF Bandwidth gap. The basic limit for SAN RF Bandwidth edge is specified in clauses 6.6.4.2 below, where in this case:
-	f is the separation between the SAN RF Bandwidth edge frequency and the nominal -3 dB point of the measuring filter closest to the SAN RF Bandwidth edge.
-	f_offset is the separation between the SAN RF Bandwidth edge frequency and the centre of the measuring filter.
-	f_offsetmax is equal to the Inter RF Bandwidth gap minus half of the bandwidth of the measuring filter.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
For a multi-carrier single-band connector or a single-band connector configured for intra-band contiguous or non-contiguous carrier aggregation 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.
-	In case the inter-band gap between a supported downlink operating band with carrier(s) transmitted and a supported downlink operating band without any carrier transmitted is less than 2*ΔfOBUE, f_offsetmax shall be the offset to the frequency ΔfOBUE MHz outside the outermost edges of the two supported downlink operating bands and the operating band unwanted emission basic limits of the band where there are carriers transmitted, as defined in the tables of the present clause, shall apply across both downlink bands.
-	In other cases, 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 ΔfOBUE MHz below the lowest frequency, up to ΔfOBUE MHz above the highest frequency of the supported downlink operating band without any carrier transmitted.
For a multicarrier single-band connector or a single-band connector configured for intra-band contiguous or non-contiguous carrier aggregation 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.
In addition inside any sub-block gap for a single-band connector operating in non-contiguous spectrum, a combined basic limit shall be applied which is the cumulative sum of the basic limits specified for the adjacent sub-blocks on each side of the sub-block gap. The basic limit for each sub-block is specified in clauses 6.6.4.2 below, where in this case:
-	f is the separation between the sub-block edge frequency and the nominal -3 dB point of the measuring filter closest to the sub-block edge.
-	f_offset is the separation between the sub-block edge frequency and the centre of the measuring filter.
-	f_offsetmax is equal to the sub-block gap bandwidth minus half of the bandwidth of the measuring filter.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

[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	Basic limits
For SAN operating in Bands n256, n255, basic limits are specified in table 6.6.4.2‑1 and table 6.6.4.2‑2 for GEO and LEO class respectively.
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 and Table 6.6.4.2‑2 below.

Table 6.6.4.2-1: SAN GEO Class 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 < 5 MHz
	0.002 MHz  f_offset < 5.002 MHz
	
	4kHz

	5 MHz  f <
min(10 MHz, fmax)
	5.002 MHz  f_offset <
min(10.002 MHz, f_offsetmax)
	-3 dBm
 
	4kHz

	10 MHz  f  fmax
	10.002 MHz  f_offset < f_offsetmax
	Not applicable for B<100 MHz
	4kHz



Table 6.6.4.2-2: SAN LEO Class 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 < 5 MHz
	0.002 MHz  f_offset < 5.002 MHz
	 
	4kHz

	5 MHz  f <
min(10 MHz, fmax)
	5.002 MHz  f_offset <
min(10.002 MHz, f_offsetmax)
	

(NOTE 1)
	4kHz

	10 MHz  f  fmax
	10.002 MHz  f_offset < f_offsetmax
	Not applicable for B<100 MHz
	4kHz

	NOTE 1: A is the distance from the SAN to the Earth at SAN nadir direction. For example, A=600 for LEO@600km and A=1200 for LEO@1200km.



[bookmark: _Toc21127506][bookmark: _Toc29811715][bookmark: _Toc36817267][bookmark: _Toc37260184][bookmark: _Toc37267572][bookmark: _Toc44712174][bookmark: _Toc45893487][bookmark: _Toc53178209][bookmark: _Toc53178660][bookmark: _Toc61178886][bookmark: _Toc61179356][bookmark: _Toc67916652][bookmark: _Toc74663250][bookmark: _Toc82621790][bookmark: _Toc90422637]6.6.4.3	Minimum requirements for SAN type 1-H
The operating band unwanted emissions requirements for SAN type 1-H are that for each TAB connector TX min cell group and each applicable basic limit in clause 6.6.4.2, the power summation emissions at the TAB connectors of the TAB connector TX min cell group shall not exceed a SAN limit specified as the basic limit + X, where X = 10log10(NTXU,countedpercell).
NOTE:	Conformance to the SAN type 1-H spurious emission requirement can be demonstrated by meeting at least one of the following criteria as determined by the manufacturer:
	1)	The sum of the emissions power measured on each TAB connector in the TAB connector TX min cell group shall be less than or equal to the limit as defined in this clause for the respective frequency span.
	Or
	2)	The unwanted emissions power at each TAB connector shall be less than or equal to the SAN type 1-H limit as defined in this clause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX min cell group.


-------------------------------------<End of TP2 Alternative 1>--------------------------------------

-----------------------------------<Start of TP2 Alternative 2>--------------------------------------

6.6.4	Operating band unwanted emissions
6.6.4.1	General
<Text will be added.>
Unless otherwise stated, the operating band unwanted emission (OBUE) limits in FR1 are defined 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. The values of ΔfOBUE are defined in table 6.6.1‑1 for the NR operating bands.
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer’s specification. In addition, for a SAN operating in non-contiguous spectrum, the requirements apply inside any sub-block gap. In addition, for a SAN operating in multiple bands, the requirements apply inside any Inter RF Bandwidth gap.
Basic limits are specified in the tables below, where:
-	f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
-	f_offset is the separation between the channel edge frequency and the centre of the measuring filter.
-	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.
For a multi-band connector inside any Inter RF Bandwidth gaps with Wgap < 2*ΔfOBUE, a combined basic limit shall be applied which is the cumulative sum of the basic limits specified at the SAN RF Bandwidth edges on each side of the Inter RF Bandwidth gap. The basic limit for SAN RF Bandwidth edge is specified in clauses 6.6.4.2 below, where in this case:
-	f is the separation between the SAN RF Bandwidth edge frequency and the nominal -3 dB point of the measuring filter closest to the SAN RF Bandwidth edge.
-	f_offset is the separation between the SAN RF Bandwidth edge frequency and the centre of the measuring filter.
-	f_offsetmax is equal to the Inter RF Bandwidth gap minus half of the bandwidth of the measuring filter.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
For a multi-carrier single-band connector or a single-band connector configured for intra-band contiguous or non-contiguous carrier aggregation 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.
-	In case the inter-band gap between a supported downlink operating band with carrier(s) transmitted and a supported downlink operating band without any carrier transmitted is less than 2*ΔfOBUE, f_offsetmax shall be the offset to the frequency ΔfOBUE MHz outside the outermost edges of the two supported downlink operating bands and the operating band unwanted emission basic limits of the band where there are carriers transmitted, as defined in the tables of the present clause, shall apply across both downlink bands.
-	In other cases, 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 ΔfOBUE MHz below the lowest frequency, up to ΔfOBUE MHz above the highest frequency of the supported downlink operating band without any carrier transmitted.
For a multicarrier single-band connector or a single-band connector configured for intra-band contiguous or non-contiguous carrier aggregation 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.
In addition inside any sub-block gap for a single-band connector operating in non-contiguous spectrum, a combined basic limit shall be applied which is the cumulative sum of the basic limits specified for the adjacent sub-blocks on each side of the sub-block gap. The basic limit for each sub-block is specified in clauses 6.6.4.2 below, where in this case:
-	f is the separation between the sub-block edge frequency and the nominal -3 dB point of the measuring filter closest to the sub-block edge.
-	f_offset is the separation between the sub-block edge frequency and the centre of the measuring filter.
-	f_offsetmax is equal to the sub-block gap bandwidth minus half of the bandwidth of the measuring filter.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

6.6.4.2	Basic limits
For SAN operating in Bands n256, n255, basic limits are specified in table 6.6.4.2‑1 for GEO and LEO class respectively.
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
	
	4kHz

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




6.6.4.3	Minimum requirements for SAN type 1-H
The operating band unwanted emissions requirements for SAN type 1-H are that for each TAB connector TX min cell group and each applicable basic limit in clause 6.6.4.2, the power summation emissions at the TAB connectors of the TAB connector TX min cell group shall not exceed a SAN limit specified as the basic limit + X, where X = 10log10(NTXU,countedpercell).
NOTE:	Conformance to the SAN type 1-H spurious emission requirement can be demonstrated by meeting at least one of the following criteria as determined by the manufacturer:
	1)	The sum of the emissions power measured on each TAB connector in the TAB connector TX min cell group shall be less than or equal to the limit as defined in this clause for the respective frequency span.
	Or
	2)	The unwanted emissions power at each TAB connector shall be less than or equal to the SAN type 1-H limit as defined in this clause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX min cell group.

-------------------------------------<End of TP2 Alternative 2>------------------------------------
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