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<Start of Change 1>
[bookmark: _Toc21127698][bookmark: _Toc29811907][bookmark: _Toc36817459][bookmark: _Toc37260381][bookmark: _Toc37267769][bookmark: _Toc44712375][bookmark: _Toc45893687][bookmark: _Toc53178401][bookmark: _Toc53178852][bookmark: _Toc61179090][bookmark: _Toc61179560][bookmark: _Toc67916856][bookmark: _Toc74663477][bookmark: _Toc104311093][bookmark: _Toc106126794][bookmark: _Toc106177107][bookmark: _Toc114242275][bookmark: _Toc123044271][bookmark: _Toc124157910][bookmark: _Toc124259833][bookmark: _Toc130584905][bookmark: _Toc137464561][bookmark: _Toc138884230]10	Radiated receiver characteristics
[bookmark: _Toc21127699][bookmark: _Toc29811908][bookmark: _Toc36817460][bookmark: _Toc37260382][bookmark: _Toc37267770][bookmark: _Toc44712376][bookmark: _Toc45893688][bookmark: _Toc53178402][bookmark: _Toc53178853][bookmark: _Toc61179091][bookmark: _Toc61179561][bookmark: _Toc67916857][bookmark: _Toc74663478][bookmark: _Toc104311094][bookmark: _Toc106126795][bookmark: _Toc106177108][bookmark: _Toc114242276][bookmark: _Toc123044272][bookmark: _Toc124157911][bookmark: _Toc124259834][bookmark: _Toc130584906][bookmark: _Toc137464562][bookmark: _Toc138884231]10.1	General
Radiated receiver characteristics are specified at RIB for SAN type 1-H or SAN type 1-O or SAN type 2-O, with full complement of transceivers for the configuration in normal operating condition.
Unless otherwise stated, the following arrangements apply for the radiated receiver characteristics requirements in clause 10:
-	Requirements shall be met for any transmitter setting.
-	The requirements shall be met with the transmitter unit(s) ON.
-	Throughput requirements defined for the radiated receiver characteristics do not assume HARQ retransmissions.
-	When SAN is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier.
-	For ACS and blocking characteristics, the negative offsets of the interfering signal apply relative to the lower SAN RF Bandwidth edge, and the positive offsets of the interfering signal apply relative to the upper SAN RF Bandwidth edge.
-	Each requirement shall be met over the RoAoA specified.
NOTE 1:	In normal operating condition the SAN in FDD operation is configured to transmit and receive at the same time.
For FR1-NTN requirements which are to be met over the OTA REFSENS RoAoA absolute requirement values are offset by the following term:
	ΔOTAREFSENS = 44.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) dB for the reference direction
and
	ΔOTAREFSENS = 41.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) dB for all other directions
For requirements which are to be met over the minSENS RoAoA absolute requirement values are offset by the following term:
	ΔminSENS = PREFSENS – EISminSENS (dB)
[bookmark: _Toc21127700][bookmark: _Toc29811909][bookmark: _Toc36817461][bookmark: _Toc37260383][bookmark: _Toc37267771][bookmark: _Toc44712377][bookmark: _Toc45893689][bookmark: _Toc53178403][bookmark: _Toc53178854][bookmark: _Toc61179092][bookmark: _Toc61179562][bookmark: _Toc67916858][bookmark: _Toc74663479][bookmark: _Toc104311095][bookmark: _Toc106126796]For FR2-NTN requirements which are to be met over the OTA REFSENS RoAoA absolute requirement values are offset by the following term:
	ΔFR2_REFSENS = -3 dB for the reference direction
and
	ΔFR2_REFSENS = 0 dB for all other directions

[bookmark: _Toc106177109][bookmark: _Toc114242277][bookmark: _Toc123044273][bookmark: _Toc124157912][bookmark: _Toc124259835][bookmark: _Toc130584907][bookmark: _Toc137464563][bookmark: _Toc138884232]10.2	OTA sensitivity
[bookmark: _Toc29811911][bookmark: _Toc36817463][bookmark: _Toc37260385][bookmark: _Toc37267773][bookmark: _Toc44712379][bookmark: _Toc45893691][bookmark: _Toc53178405][bookmark: _Toc53178856][bookmark: _Toc61179094][bookmark: _Toc61179564][bookmark: _Toc67916860][bookmark: _Toc74663481][bookmark: _Toc82622022][bookmark: _Toc90422869][bookmark: _Toc104311096][bookmark: _Toc106126797][bookmark: _Toc106177110][bookmark: _Toc114242278][bookmark: _Toc123044274][bookmark: _Toc124157913][bookmark: _Toc124259836][bookmark: _Toc130584908][bookmark: _Toc137464564][bookmark: _Toc138884233]10.2.1	General
[bookmark: _Hlk500328880]The OTA sensitivity requirement is a directional requirement based upon the declaration of one or more OTA sensitivity direction declarations (OSDD), related to a SAN type 1-H and SAN type 1-O receiver.
The SAN type 1-H and SAN type 1-O may optionally be capable of redirecting/changing the receiver target by means of adjusting SAN settings resulting in multiple sensitivity RoAoA. The sensitivity RoAoA resulting from the current SAN settings is the active sensitivity RoAoA.
If the SAN is capable of redirecting the receiver target related to the OSDD then the OSDD shall include:
-	SAN channel bandwidth and declared minimum EIS level applicable to any active sensitivity RoAoA inside the receiver target redirection range in the OSDD.
-	A declared receiver target redirection range, describing all the angles of arrival that can be addressed for the OSDD through alternative settings in the SAN.
-	Five declared sensitivity RoAoA comprising the conformance testing directions as detailed in TS 38.181 [3].
-	The receiver target reference direction.
NOTE 1:	Some of the declared sensitivity RoAoA may coincide depending on the redirection capability.
NOTE 2:	In addition to the declared sensitivity RoAoA, several sensitivity RoAoA may be implicitly defined by the receiver target redirection range without being explicitly declared in the OSDD.
If the SAN is not capable of redirecting the receiver target related to the OSDD, then the OSDD includes only:
-	The set(s) of RAT, SAN channel bandwidth and declared minimum EIS level applicable to the sensitivity RoAoA in the OSDD.
-	One declared active sensitivity RoAoA.
-	The receiver target reference direction.
NOTE 3:	For SAN without target redirection capability, the declared (fixed) sensitivity RoAoA is always the active sensitivity RoAoA.
The OTA sensitivity EIS level declaration shall apply to each supported polarization, under the assumption of polarization match.
[bookmark: _Toc21127703][bookmark: _Toc29811912][bookmark: _Toc36817464][bookmark: _Toc37260386][bookmark: _Toc37267774][bookmark: _Toc44712380][bookmark: _Toc45893692][bookmark: _Toc53178406][bookmark: _Toc53178857][bookmark: _Toc61179095][bookmark: _Toc61179565][bookmark: _Toc67916861][bookmark: _Toc74663482][bookmark: _Toc82622023][bookmark: _Toc90422870][bookmark: _Toc104311097][bookmark: _Toc106126798][bookmark: _Toc106177111][bookmark: _Toc114242279][bookmark: _Toc123044275][bookmark: _Toc124157914][bookmark: _Toc124259837][bookmark: _Toc130584909][bookmark: _Toc137464565][bookmark: _Toc138884234]10.2.2	Minimum requirement for SAN type 1-O
For a received signal whose AoA of the incident wave is within the active sensitivity RoAoA of an OSDD, the error rate criterion as described in clause 7.2 shall be met when the level of the arriving signal is equal to the minimum EIS level in the respective declared set of EIS level and SAN channel bandwidth.

[bookmark: _Toc21127705][bookmark: _Toc29811914][bookmark: _Toc36817466][bookmark: _Toc37260388][bookmark: _Toc37267776][bookmark: _Toc44712382][bookmark: _Toc45893694][bookmark: _Toc53178408][bookmark: _Toc53178859][bookmark: _Toc61179097][bookmark: _Toc61179567][bookmark: _Toc67916863][bookmark: _Toc74663484][bookmark: _Toc104311098][bookmark: _Toc106126799][bookmark: _Toc106177112][bookmark: _Toc114242280][bookmark: _Toc123044276][bookmark: _Toc124157915][bookmark: _Toc124259838][bookmark: _Toc130584910][bookmark: _Toc137464566][bookmark: _Toc138884235]10.3	OTA reference sensitivity level
[bookmark: _Toc74663485][bookmark: _Toc29811915][bookmark: _Toc90422873][bookmark: _Toc67916864][bookmark: _Toc36817467][bookmark: _Toc37267777][bookmark: _Toc44712383][bookmark: _Toc53178409][bookmark: _Toc82622026][bookmark: _Toc53178860][bookmark: _Toc21127706][bookmark: _Toc45893695][bookmark: _Toc37260389][bookmark: _Toc61179568][bookmark: _Toc61179098][bookmark: _Toc104311099][bookmark: _Toc106126800][bookmark: _Toc106177113][bookmark: _Toc114242281][bookmark: _Toc123044277][bookmark: _Toc124157916][bookmark: _Toc124259839][bookmark: _Toc130584911][bookmark: _Toc137464567][bookmark: _Toc138884236][bookmark: _Hlk500365921]10.3.1		General
The OTA REFSENS requirement is a directional requirement and is intended to ensure the minimum OTA reference sensitivity level for a declared OTA REFSENS RoAoA. The OTA reference sensitivity power level EISREFSENS is the minimum mean power received at the RIB at which a reference performance requirement shall be met for a specified reference measurement channel.
The OTA REFSENS requirement shall apply to each supported polarization, under the assumption of polarization match.
[bookmark: _Toc53178410][bookmark: _Toc37267778][bookmark: _Toc67916865][bookmark: _Toc44712384][bookmark: _Toc53178861][bookmark: _Toc45893696][bookmark: _Toc90422874][bookmark: _Toc82622027][bookmark: _Toc29811916][bookmark: _Toc74663486][bookmark: _Toc36817468][bookmark: _Toc61179569][bookmark: _Toc61179099][bookmark: _Toc21127707][bookmark: _Toc37260390][bookmark: _Toc104311100][bookmark: _Toc106126801][bookmark: _Toc106177114][bookmark: _Toc114242282][bookmark: _Toc123044278][bookmark: _Toc124157917][bookmark: _Toc124259840][bookmark: _Toc130584912][bookmark: _Toc137464568][bookmark: _Toc138884237]10.3.2		Minimum requirement for SAN type 1-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and annex A.1 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
[bookmark: _Toc21127709][bookmark: _Toc29811918][bookmark: _Toc36817470][bookmark: _Toc37260392][bookmark: _Toc37267780][bookmark: _Toc44712386][bookmark: _Toc45893698][bookmark: _Toc53178412][bookmark: _Toc53178863][bookmark: _Toc61179101][bookmark: _Toc61179571][bookmark: _Toc67916867][bookmark: _Toc74663488][bookmark: _Toc104311101][bookmark: _Toc106126802][bookmark: _Toc106177115]Table 10.3.2-1: SAN GEO class reference sensitivity levels
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS
(dBm)

	5, 10, 15
	15
	G-FR1-A1-1
	-99.3 - ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-99.4  - ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	 -96.5  - ΔOTAREFSENS

	20 
	15
	G-FR1-A1-4
	 -92.9  - ΔOTAREFSENS

	20
	30
	G-FR1-A1-5
	-93.2 - ΔOTAREFSENS

	20 
	60
	G-FR1-A1-6
	-93.3  - ΔOTAREFSENS

	NOTE:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.



Table 10.3.2-2: SAN LEO class reference sensitivity levels
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS
(dBm)

	5, 10, 15
	15
	G-FR1-A1-1
	-102.4  - ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-102.5 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	-99.6 - ΔOTAREFSENS

	20 
	15
	G-FR1-A1-4
	-96.0 - ΔOTAREFSENS

	20 
	30
	G-FR1-A1-5
	-96.3 - ΔOTAREFSENS

	20
	60
	G-FR1-A1-6
	-96.4 - ΔOTAREFSENS

	NOTE:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.



10.3.3		Minimum requirement for SAN type 2-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and annex A.1 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
EISREFSENS levels are derived from a single declared basis level EISREFSENS_50M, which is based on a reference measurement channel with 50 MHz SAN channel bandwidth. EISREFSENS_50M itself is not a requirement and although it is based on a reference measurement channel with 50 MHz SAN channel bandwidth it does not imply that SAN has to support 50 MHz SAN channel bandwidth.
For GEO class SAN, EISREFSENS_50M is an integer value in the range [-140] to [-149] dBm. The specific value is declared by the vendor.
For LEO class SAN, EISREFSENS_50M is an integer value in the range [-120] to [-129] dBm. The specific value is declared by the vendor.
Table 10.3.3-1: FR2-NTN OTA reference sensitivity requirement
	SAN channel Bandwidth
(MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS (dBm)

	50, 100, 200
	60
	G-FR2-A1-1
	EISREFSENS_50M + ΔFR2_REFSENS

	50
	120
	G-FR2-A1-2
	EISREFSENS_50M + ΔFR2_REFSENS

	100, 200, 400
	120
	G-FR2-A1-3
	EISREFSENS_50M + 3 + ΔFR2_REFSENS

	NOTE 1:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.
NOTE 2:	The declared EISREFSENS_50M shall be within the range specified above.



[bookmark: _Toc114242283][bookmark: _Toc123044279][bookmark: _Toc124157918][bookmark: _Toc124259841][bookmark: _Toc130584913][bookmark: _Toc137464569][bookmark: _Toc138884238]10.4	OTA dynamic range
[bookmark: _Toc37260393][bookmark: _Toc45893699][bookmark: _Toc74663489][bookmark: _Toc82622030][bookmark: _Toc67916868][bookmark: _Toc29811919][bookmark: _Toc61179572][bookmark: _Toc37267781][bookmark: _Toc21127710][bookmark: _Toc44712387][bookmark: _Toc61179102][bookmark: _Toc53178413][bookmark: _Toc90422877][bookmark: _Toc36817471][bookmark: _Toc53178864][bookmark: _Toc104311102][bookmark: _Toc106126803][bookmark: _Toc106177116][bookmark: _Toc114242284][bookmark: _Toc123044280][bookmark: _Toc124157919][bookmark: _Toc124259842][bookmark: _Toc130584914][bookmark: _Toc137464570][bookmark: _Toc138884239]10.4.1	General
The OTA dynamic range is a measure of the capability of the receiver unit to receive a wanted signal in the presence of an interfering signal inside the received SAN channel bandwidth.
The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction and are within the OTA REFSENS RoAoA.
The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
[bookmark: _Toc61179573][bookmark: _Toc45893700][bookmark: _Toc44712388][bookmark: _Toc37267782][bookmark: _Toc90422878][bookmark: _Toc82622031][bookmark: _Toc67916869][bookmark: _Toc29811920][bookmark: _Toc61179103][bookmark: _Toc74663490][bookmark: _Toc21127711][bookmark: _Toc53178865][bookmark: _Toc53178414][bookmark: _Toc37260394][bookmark: _Toc36817472][bookmark: _Toc104311103][bookmark: _Toc106126804][bookmark: _Toc106177117][bookmark: _Toc114242285][bookmark: _Toc123044281][bookmark: _Toc124157920][bookmark: _Toc124259843][bookmark: _Toc130584915][bookmark: _Toc137464571][bookmark: _Toc138884240]10.4.2	Minimum requirement for SAN type 1-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.2 with parameters specified in table 10.4.2-1 for LEO SAN.
Table 10.4.2-1: SAN LEO class dynamic range
	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	5
	15
	G-FR1-A2-1
	-76.4 - ΔOTAREFSENS 
	-88.2 - ΔOTAREFSENS
	AWGN

	
	30
	G-FR1-A2-2 
	-77.1 - ΔOTAREFSENS
	
	

	10
	15
	G-FR1-A2-1
	-76.4 - ΔOTAREFSENS
	-85.0 - ΔOTAREFSENS
	AWGN

	
	30
	G-FR1-A2-2 
	-77.1 - ΔOTAREFSENS
	
	

	
	60
	G-FR1-A2-3 
	-74.1- ΔOTAREFSENS 
	
	

	15
	15
	G-FR1-A2-1
	-76.4- ΔOTAREFSENS 
	-83.2 - ΔOTAREFSENS 
	AWGN

	
	30
	G-FR1-A2-2 
	-77.1 - ΔOTAREFSENS
	
	

	
	60
	G-FR1-A2-3
	-74.1 - ΔOTAREFSENS
	
	

	20
	15
	G-FR1-A2-4
	-70.2 - ΔOTAREFSENS
	-81.9 - ΔOTAREFSENS
	AWGN

	
	30
	G-FR1-A2-5
	-70.2 - ΔOTAREFSENS
	
	

	
	60
	G-FR1-A2-6
	-70.5 - ΔOTAREFSENS
	
	

	NOTE:	The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.
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