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[bookmark: OLE_LINK6][bookmark: OLE_LINK7]<<Start of Change>>
[bookmark: _Toc104122400][bookmark: _Toc104210206][bookmark: _Toc104502918][bookmark: _Toc106127678]7.3.1	General
This section aims to provide some recommendations for the Satellite Access Node RF requirements definition in TS 38.181 [25] and TS 38.108 [26]. The technical justifications which support the requirements definition are also presented in the following sub-clauses.
NTN products are assumed to use AAS BS architecture, with both 1-H and 1-O being included in Release 17 WI. Therefore, both conducted, as well as radiated requirements are required to be considered.
[bookmark: _Toc87889276][bookmark: _Toc94170384][bookmark: _Toc104122401][bookmark: _Toc104210207][bookmark: _Toc104502919][bookmark: _Toc106127679]7.3.1.1	SAN class
[bookmark: _Hlk487019015][bookmark: _Hlk497643052]The requirements in TS 38.108 [26] apply to Satellite Access Node otherwise stated. The associated deployment scenarios are exactly the same for SAN with and without connectors.
For SAN type 1-O and SAN type 1-H, two SAN classes (LEO and GEO) are currently defined in Table 7.3.1.1-1.
Table 7.3.1.1-1: SAN classes 
	SAN Class
	Satellite Constellation

	GEO class
	GEO satellite

	LEO class
	LEO 600 km satellite
LEO 1200 km satellite



The classification is based on the requirements associated with SAN classes in case-by-case manner including [IoT level/ICS, NF, ACLR/ACS, Emission] requirements. The satellite altitude or orbit type were not identified as part of the class differentiation, and for this reason LEO at 600 km and LEO at 1200 km were grouped together in the same class. At least NF, ACLR and ACS values are the same for LEO 600 km and LEO 1200 km and therefore are not requiring class differentiation. On the other hand, as resulted from the coexistence studies, ACLR requirement values are different between GEO and LEO constellations, requiring a class differentiation. Differences exist as well in terms of emission requirements (e.g. OBUE Out-of-band emissions and spurious emissions) between GEO and LEO. At the same time, ACS requirement values from the coexistence studies are the same between GEO and LEO constellations.
<<End of Change>>

<<Start of Change>> 
[bookmark: _Toc104122409][bookmark: _Toc104210215][bookmark: _Toc104502927][bookmark: _Toc106127687]7.3.2.2.4	Unwanted emissions
[bookmark: _Toc53176685][bookmark: _Toc61120998][bookmark: _Toc67918178][bookmark: _Toc76298222][bookmark: _Toc76572234][bookmark: _Toc76652101][bookmark: _Toc76652939][bookmark: _Toc83742211]7.3.2.2.4.1	ACLR
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
From Section 6.5 Summary of co-existence study (see TR 38.863 related section), it can be observed in Table 6.5.1-3 Co-existence results suggested ACLR and ACS of NR-NTN the resulted study value of NTN SAN ACLR:
Table 7.3.2.2.4.1-1: NTN SAN ACLR
	NTN LEO class ACLR
	23.81 dB

	NTN GEO class ACLR
	13.39 dB



Therefore, the value of 24 dB is the ACLR LEO class limit for the conducted transmitter requirements of SAN as shown in Table 7.3.2.2.4.1-2 and the value 14 dB is the ACLR GEO class limit for the conducted transmitter requirements of SAN as shown in Table 7.3.2.2.4.1-3:
Table 7.3.2.2.4.1-2: Satellite Access Node LEO class ACLR limit
	SAN channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)
	SAN adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	5, 10, 15, 20
	BWChannel
	NR of same BW2 
	Square (BWConfig)1
	24 dB

	
	2 x BWChannel
	NR of same BW2 
	Square (BWConfig)1
	24 dB

	NOTE 1:	BWChannel and BWConfig are the SAN channel bandwidth and transmission bandwidth configuration of the lowest/highest carrier transmitted on the assigned channel frequency.
NOTE 2:	With SCS that provides largest transmission bandwidth configuration (BWConfig).



Table 7.3.2.2.4.1-3: Satellite Access Node GEO class ACLR limit
	SAN channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)
	SAN adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	5, 10, 15, 20
	BWChannel
	NR of same BW2
	Square (BWConfig) 1
	14 dB

	
	2 x BWChannel
	NR of same BW2
	Square (BWConfig) 1
	14 dB

	NOTE 1:	BWChannel and BWConfig are the SAN channel bandwidth and transmission bandwidth configuration of the lowest/highest carrier transmitted on the assigned channel frequency.
NOTE 2:	With SCS that provides largest transmission bandwidth configuration (BWConfig).




7.3.2.2.4.2		Out-of-bandOperating band unwanted emissions
The SAN out-of-band emissions Operating Band Unwanted Emissions (OBUE) requirements for GEO and LEO classes are therefore defined as described in Table 7.3.2.2.4.2-1.
[bookmark: _Toc104122410][bookmark: _Toc104210216][bookmark: _Toc104502928][bookmark: _Toc106127688]Table 7.3.2.2.4.2-1: SAN out-of-band emissions 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,sys – 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 Recommendation ITU-R SM.1541-6[29], Annex 5 OoB domain emission limits for space services.
NOTE 4: 	=0 dB for GEO class and =3 dB for LEO class. 



Recommendation ITU-R SM.1541-6 [29] specifies the OoB mask requirements. The OoB domain emission as attached Annex 5 should be attenuated below the maximum psd by the following and the attenuation can’t be greater than the spurious emission limit.
The OoB domain emissions of a station operating in the bands allocated to the FSS and MSS should be attenuated below the maximum psd, in a reference bandwidth of 4 kHz (for systems operating above 15 GHz a reference bandwidth of 1 MHz may be used in place of 4 kHz) within the necessary bandwidth, by the following:


where F is the frequency offset from the edge of the total assigned band, expressed as a percentage of necessary bandwidth. It is noted that the OoB emission domain starts at the edges of the total assigned band.
[image: C:\Users\z00471447\AppData\Roaming\eSpace_Desktop\UserData\z00471447\imagefiles\2E5447CA-F239-4E3B-B8C8-00D8DFF5BC47.png]
Figure 7.3.2.2.4.2-1: Example of OoB mask assuming the spurious limit is equivalent to 25 dBsd
The “F” = Frequency offset / channel bandwidth × 100 can be get as above. Thus, the OoB mask requirements can be specified as below based on the ITU regulation when we use f_offset and BWchannel to replace “F”.

<<End of Change>>

<<Start of Change>>
[bookmark: _Toc87889284][bookmark: _Toc94170401][bookmark: _Toc104122427][bookmark: _Toc104210233][bookmark: _Toc104502945][bookmark: _Toc106127705]7.3.3.2.5	Receiver spurious emissions
The requirement is not applicable in this version of the specification. [To be updated]
[bookmark: _Toc87889285][bookmark: _Toc94170402][bookmark: _Toc104122428][bookmark: _Toc104210234][bookmark: _Toc104502946][bookmark: _Toc106127706]7.3.3.2.6	Receiver intermodulation
The requirement is not applicable in this version of the specification.[To be updated]
<<End of Change>>

<<Start of Change>>
[bookmark: _Toc87889292][bookmark: _Toc94170409][bookmark: _Toc104122435][bookmark: _Toc104210241][bookmark: _Toc104502953][bookmark: _Toc106127713]7.3.3.3.5	OTA out-of-band blocking
[bookmark: _Toc21127722][bookmark: _Toc29811931][bookmark: _Toc36817483][bookmark: _Toc37260405][bookmark: _Toc37267793][bookmark: _Toc44712399][bookmark: _Toc45893711][bookmark: _Toc53178425][bookmark: _Toc53178876][bookmark: _Toc61179114][bookmark: _Toc61179584][bookmark: _Toc67916880][bookmark: _Toc74663501][bookmark: _Toc82622042][bookmark: _Toc90422889]7.3.3.3.5.1	General
The OTA out-of-band blocking characteristics are a measure of the receiver unit ability to receive a wanted signal at the RIB at its assigned channel in the presence of an unwanted interferer.
[bookmark: _Toc21127723][bookmark: _Toc29811932][bookmark: _Toc36817484][bookmark: _Toc37260406][bookmark: _Toc37267794][bookmark: _Toc44712400][bookmark: _Toc45893712][bookmark: _Toc53178426][bookmark: _Toc53178877][bookmark: _Toc61179115][bookmark: _Toc61179585][bookmark: _Toc67916881][bookmark: _Toc74663502][bookmark: _Toc82622043][bookmark: _Toc90422890]7.3.3.3.5.2	Minimum requirement for SAN type 1-O
[bookmark: _Toc21127724][bookmark: _Toc29811933][bookmark: _Toc36817485][bookmark: _Toc37260407][bookmark: _Toc37267795][bookmark: _Toc44712401][bookmark: _Toc45893713][bookmark: _Toc53178427][bookmark: _Toc53178878][bookmark: _Toc61179116][bookmark: _Toc61179586][bookmark: _Toc67916882][bookmark: _Toc74663503][bookmark: _Toc82622044][bookmark: _Toc90422891]7.3.3.3.5.2.1	General minimum requirement
The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are from the same direction and are within the minSENS RoAoA.
The wanted signal applies to each supported polarization, under the assumption of polarization match. The interferer shall be polarization matched in-band and the polarization maintained for out-of-band frequencies.
The values for the minimum requirements have been obtained with the hypothesis from section 7.3.3.2.4 Out-of-band blocking, considering the maximum EIRP of SpaceOps (Space Operations) TC (TeleCommand) stations of 80 dBW, and the interfering signal mean power of -44 dBm, for a LEO satellite at 600 km of altitude (LEO@600km).
For OTA wanted and OTA interfering signals provided at the RIB using the parameters in table 7.3.5.6.2.1-1, the following requirements shall be met:
-	The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. 
For SAN type 1-O the OTA out-of-band blocking requirement apply from 30 MHz to FUL,low – ΔfOOB and from FUL,high + ΔfOOB up to 12750 MHz, including the downlink frequency range of the FDD operating band.
Table 7.3.3.3.5.2.1-1: OTA out-of-band blocking performance requirement
	Wanted signal mean power (dBm)
	Interfering signal RMS field-strength (V/m)
	Type of interfering Signal

	EISminSENS + 6 dB
 (NOTE 1)
	0.0910.0029
(NOTE 2)
	CW carrier

	NOTE 1:	EISminSENS depends on the channel bandwidth.

NOTE 2:	The RMS field-strength level in V/m is related to the interferer EIRP level at a distance described as , where EIRP is in W and r is in m.



<<End of Change>>

<<Start of Change>>
[bookmark: _Toc87889293][bookmark: _Toc94170410][bookmark: _Toc104122436][bookmark: _Toc104210242][bookmark: _Toc104502954][bookmark: _Toc106127714]7.3.3.3.6	OTA receiver spurious emissions
The requirement is not applicable in this version of the specification.[To be updated]


<<End of Change>>
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