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################## Start of Change #1 ######################
[bookmark: _Toc104311022][bookmark: _Toc106126723][bookmark: _Toc106177036][bookmark: _Toc114242204][bookmark: _Toc123044148][bookmark: _Toc124157787][bookmark: _Toc124259710][bookmark: _Toc130584781][bookmark: _Toc137464437][bookmark: _Toc138884106][bookmark: _Toc145643307][bookmark: _Toc155469408][bookmark: _Toc161667754][bookmark: _Toc169708572]7	Conducted receiver characteristics
[bookmark: _Toc104311023][bookmark: _Toc106126724][bookmark: _Toc106177037][bookmark: _Toc114242205][bookmark: _Toc123044149][bookmark: _Toc124157788][bookmark: _Toc124259711][bookmark: _Toc130584782][bookmark: _Toc137464438][bookmark: _Toc138884107][bookmark: _Toc145643308][bookmark: _Toc155469409][bookmark: _Toc161667755][bookmark: _Toc169708573]7.1	General
Conducted receiver characteristics are specified at the TAB connector for SAN type 1-H, with full complement of transceivers for the configuration in normal operating condition.
Unless otherwise stated, the following arrangements apply for conducted receiver characteristics requirements in clause 7:
-	Requirements shall be met for any transmitter setting.
-	The requirements shall be met with the transmitter unit(s) ON.
-	Throughput requirements 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 or sub-block edge inside a sub-block gap, and the positive offsets of the interfering signal apply relative to the upper SAN RF Bandwidth edge or sub-block edge inside a sub-block gap.
NOTE:	In normal operating condition the SAN is configured to transmit and receive at the same time.
[bookmark: _Toc104311024][bookmark: _Toc106126725][bookmark: _Toc106177038][bookmark: _Toc114242206][bookmark: _Toc123044150][bookmark: _Toc124157789][bookmark: _Toc124259712][bookmark: _Toc130584783][bookmark: _Toc137464439][bookmark: _Toc138884108][bookmark: _Toc145643309][bookmark: _Toc155469410][bookmark: _Toc161667756][bookmark: _Toc169708574]7.2	Reference sensitivity level 
[bookmark: _Toc104311025][bookmark: _Toc106126726][bookmark: _Toc106177039][bookmark: _Toc114242207][bookmark: _Toc123044151][bookmark: _Toc124157790][bookmark: _Toc124259713][bookmark: _Toc130584784][bookmark: _Toc137464440][bookmark: _Toc138884109][bookmark: _Toc145643310][bookmark: _Toc155469411][bookmark: _Toc161667757][bookmark: _Toc169708575]7.2.1	General
[bookmark: _Hlk508114944]The reference sensitivity power level PREFSENS is the minimum mean power received at the TAB connector for SAN type 1-H at which a throughput requirement shall be met for a specified reference measurement channel.
[bookmark: _Toc114242208][bookmark: _Toc123044152][bookmark: _Toc124157791][bookmark: _Toc124259714][bookmark: _Toc130584785][bookmark: _Toc137464441][bookmark: _Toc138884110][bookmark: _Toc145643311][bookmark: _Toc155469412][bookmark: _Toc161667758][bookmark: _Toc169708576]7.2.2	Minimum requirements for SAN type 1-H
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in table 7.2.2-1 and 7.2.2-2 for SAN type 1-H in all operating band in FR1-NTN.

Table 7.2.2-1: SAN GEO class reference sensitivity levels 
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
(NOTE)

	Reference sensitivity power level, PREFSENS
 (dBm)

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

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

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

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

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

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

	NOTE:	PREFSENS 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 7.2.2-2: SAN LEO class reference sensitivity levels 
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
(NOTE)

	Reference sensitivity power level, PREFSENS
 (dBm)

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

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

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

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

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

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

	NOTE:	PREFSENS 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.



[bookmark: _Toc104311027][bookmark: _Toc106126728][bookmark: _Toc106177041][bookmark: _Toc114242209][bookmark: _Toc123044153][bookmark: _Toc124157792][bookmark: _Toc124259715][bookmark: _Toc130584786][bookmark: _Toc137464442][bookmark: _Toc138884111][bookmark: _Toc145643312][bookmark: _Toc155469413][bookmark: _Toc161667759][bookmark: _Toc169708577]7.3	Dynamic range
[bookmark: _Toc104311028][bookmark: _Toc106126729][bookmark: _Toc106177042][bookmark: _Toc114242210][bookmark: _Toc123044154][bookmark: _Toc124157793][bookmark: _Toc124259716][bookmark: _Toc130584787][bookmark: _Toc137464443][bookmark: _Toc138884112][bookmark: _Toc145643313][bookmark: _Toc155469414][bookmark: _Toc161667760][bookmark: _Toc169708578]7.3.1	General
[bookmark: _Hlk508114964]The dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal at the TAB connector for SAN type 1-H inside the received SAN channel bandwidth. In this condition, a throughput requirement shall be met for a specified reference measurement channel. The interfering signal for the dynamic range requirement is an AWGN signal.

[bookmark: _Toc104311029][bookmark: _Toc106126730][bookmark: _Toc106177043][bookmark: _Toc114242211][bookmark: _Toc123044155][bookmark: _Toc124157794][bookmark: _Toc124259717][bookmark: _Toc130584788][bookmark: _Toc137464444][bookmark: _Toc138884113][bookmark: _Toc145643314][bookmark: _Toc155469415][bookmark: _Toc161667761][bookmark: _Toc169708579]7.3.2	Minimum requirements for SAN type 1-H
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 7.3.2-1 for LEO. 
Table 7.3.2-1: 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-NTN-A2-1
	-76.4 
	-88.2 
	AWGN

	
	30
	G-FR1-NTN-A2-2 
	-77.1 
	
	

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

	
	30
	G-FR1-NTN-A2-2 
	-77.1 
	
	

	
	60
	G-FR1-NTN-A2-3 
	-74.1 
	
	

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

	
	30
	G-FR1-NTN-A2-2 
	-77.1 
	
	

	
	60
	G-FR1-NTN-A2-3
	-74.1 
	
	

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

	
	30
	G-FR1-NTN-A2-5
	-70.2 
	
	

	
	60
	G-FR1-NTN-A2-6
	-70.5 
	
	

	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.



Omit unchanged text.

[bookmark: _Toc104311042][bookmark: _Toc106126743][bookmark: _Toc106177056][bookmark: _Toc114242224][bookmark: _Toc123044168][bookmark: _Toc124157807][bookmark: _Toc124259730][bookmark: _Toc130584801][bookmark: _Toc137464457][bookmark: _Toc138884126][bookmark: _Toc145643327][bookmark: _Toc155469428][bookmark: _Toc161667774][bookmark: _Toc169708592]7.8	In-channel selectivity
[bookmark: _Toc104311043][bookmark: _Toc106126744][bookmark: _Toc106177057][bookmark: _Toc114242225][bookmark: _Toc123044169][bookmark: _Toc124157808][bookmark: _Toc124259731][bookmark: _Toc130584802][bookmark: _Toc137464458][bookmark: _Toc138884127][bookmark: _Toc145643328][bookmark: _Toc155469429][bookmark: _Toc161667775][bookmark: _Toc169708593]7.8.1	General
In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations at TAB connector for SAN type 1-H in the presence of an interfering signal received at a larger power spectral density. In this condition a throughput requirement shall be met for a specified reference measurement channel. The interfering signal shall be an NR signal which is time aligned with the wanted signal.
[bookmark: _Toc104311044][bookmark: _Toc106126745][bookmark: _Toc106177058][bookmark: _Toc114242226][bookmark: _Toc123044170][bookmark: _Toc124157809][bookmark: _Toc124259732][bookmark: _Toc130584803][bookmark: _Toc137464459][bookmark: _Toc138884128][bookmark: _Toc145643329][bookmark: _Toc155469430][bookmark: _Toc161667776][bookmark: _Toc169708594]7.8.2	Minimum requirements for SAN type 1-H
For SAN type 1-H, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in table 7.8.2-1 for GEO SAN, in table 7.8.2-2 for LEO SAN. The characteristics of the interfering signal is further specified in annex C. 
Table 7.8.2-1: SAN GEO class ICS requirement
	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	5
	15
	G-FR1-NTN-A1-7
	-98.2 
	-92.0 
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20
	15
	G-FR1-NTN-A1-1
	-96.3 
	-88.1 
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	5
	30
	G-FR1-NTN-A1-8
	-98.9 
	-92.0 
	DFT-s-OFDM NR signal, 30 kHz SCS,
5 RBs

	10,15,20
	30
	G-FR1-NTN-A1-2
	-96.4 
	-89.0 
	DFT-s-OFDM NR signal, 30 kHz SCS,
10 RBs

	10,15,20
	60
	G-FR1-NTN-A1-9
	-95.8 
	-89.0 
	DFT-s-OFDM NR signal, 60 kHz SCS,
5 RBs

	NOTE:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for SAN channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the SAN channel bandwidth of the wanted signal.



Table 7.8.2-2: SAN LEO class ICS requirement
	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	5
	15
	G-FR1-NTN-A1-7
	-101.3 
	-83.1 
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20
	15
	G-FR1-NTN-A1-1
	-99.4 
	-79.2 
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	5
	30
	G-FR1-NTN-A1-8
	-102.0 
	-83.1 
	DFT-s-OFDM NR signal, 30 kHz SCS,
5 RBs

	10,15,20
	30
	G-FR1-NTN-A1-2
	-99.5 
	-80.1 
	DFT-s-OFDM NR signal, 30 kHz SCS,
10 RBs

	10,15,20
	60
	G-FR1-NTN-A1-9
	-98.9 
	-80.1 
	DFT-s-OFDM NR signal, 60 kHz SCS,
5 RBs

	NOTE:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for SAN channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the SAN channel bandwidth of the wanted signal.



################## End of Change #1 ######################


################## Start of Change #2 ######################
[bookmark: _Toc21127652][bookmark: _Toc29811861][bookmark: _Toc36817413][bookmark: _Toc37260335][bookmark: _Toc37267723][bookmark: _Toc44712326][bookmark: _Toc45893639][bookmark: _Toc53178359][bookmark: _Toc53178810][bookmark: _Toc61179048][bookmark: _Toc61179518][bookmark: _Toc67916814][bookmark: _Toc74663435][bookmark: _Toc82621976][bookmark: _Toc90422823][bookmark: _Toc104311071][bookmark: _Toc106126772][bookmark: _Toc106177085][bookmark: _Toc114242253][bookmark: _Toc123044249][bookmark: _Toc124157888][bookmark: _Toc124259811][bookmark: _Toc130584882][bookmark: _Toc137464538][bookmark: _Toc138884207][bookmark: _Toc145643408][bookmark: _Toc155469509][bookmark: _Toc161667855][bookmark: _Toc169708673]9.6.2	OTA modulation quality
[bookmark: _Toc21127653][bookmark: _Toc29811862][bookmark: _Toc36817414][bookmark: _Toc37260336][bookmark: _Toc37267724][bookmark: _Toc44712327][bookmark: _Toc45893640][bookmark: _Toc53178360][bookmark: _Toc53178811][bookmark: _Toc61179049][bookmark: _Toc61179519][bookmark: _Toc67916815][bookmark: _Toc74663436][bookmark: _Toc82621977][bookmark: _Toc90422824][bookmark: _Toc104311072][bookmark: _Toc106126773][bookmark: _Toc106177086][bookmark: _Toc114242254][bookmark: _Toc123044250][bookmark: _Toc124157889][bookmark: _Toc124259812][bookmark: _Toc130584883][bookmark: _Toc137464539][bookmark: _Toc138884208][bookmark: _Toc145643409][bookmark: _Toc155469510][bookmark: _Toc161667856][bookmark: _Toc169708674]9.6.2.1	General
Modulation quality is defined by the difference between the measured carrier signal and an ideal signal. Modulation quality can e.g. be expressed as Error Vector Magnitude (EVM). Details about how the EVM is determined are specified in annex B for FR1-NTN.
[bookmark: _Toc21127654]OTA modulation quality requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.
[bookmark: _Toc29811863][bookmark: _Toc36817415][bookmark: _Toc37260337][bookmark: _Toc37267725][bookmark: _Toc44712328][bookmark: _Toc45893641][bookmark: _Toc53178361][bookmark: _Toc53178812][bookmark: _Toc61179050][bookmark: _Toc61179520][bookmark: _Toc67916816][bookmark: _Toc74663437][bookmark: _Toc82621978][bookmark: _Toc90422825][bookmark: _Toc104311073][bookmark: _Toc106126774][bookmark: _Toc106177087][bookmark: _Toc114242255][bookmark: _Toc123044251][bookmark: _Toc124157890][bookmark: _Toc124259813][bookmark: _Toc130584884][bookmark: _Toc137464540][bookmark: _Toc138884209][bookmark: _Toc145643410][bookmark: _Toc155469511][bookmark: _Toc161667857][bookmark: _Toc169708675]9.6.2.2	Minimum requirement for SAN type 1-O
For SAN type 1-O, the EVM levels of each carrier for different modulation schemes on PDSCH outlined in table 6.5.2.2-1 shall be met. Requirements shall be the same as clause 6.5.2.2 and follow EVM frame structure from clause 6.5.2.3.

Omit unchanged text.

[bookmark: _Toc21127670][bookmark: _Toc29811879][bookmark: _Toc36817431][bookmark: _Toc37260353][bookmark: _Toc37267741][bookmark: _Toc44712344][bookmark: _Toc45893657][bookmark: _Toc53178377][bookmark: _Toc53178828][bookmark: _Toc61179066][bookmark: _Toc61179536][bookmark: _Toc67916832][bookmark: _Toc74663453][bookmark: _Toc82621994][bookmark: _Toc90422841][bookmark: _Toc104311083][bookmark: _Toc106126784][bookmark: _Toc106177097][bookmark: _Toc114242265][bookmark: _Toc123044261][bookmark: _Toc124157900][bookmark: _Toc124259823][bookmark: _Toc130584894][bookmark: _Toc137464550][bookmark: _Toc138884219][bookmark: _Toc145643420][bookmark: _Toc155469521][bookmark: _Toc161667867][bookmark: _Toc169708685][bookmark: _Hlk496084370]9.7.4	OTA out-of-band emissions
[bookmark: _Toc90422842][bookmark: _Toc82621995][bookmark: _Toc74663454][bookmark: _Toc67916833][bookmark: _Toc61179537][bookmark: _Toc61179067][bookmark: _Toc53178829][bookmark: _Toc53178378][bookmark: _Toc45893658][bookmark: _Toc44712345][bookmark: _Toc37267742][bookmark: _Toc37260354][bookmark: _Toc36817432][bookmark: _Toc29811880][bookmark: _Toc21127671][bookmark: _Toc104311084][bookmark: _Toc106126785][bookmark: _Toc106177098][bookmark: _Toc114242266][bookmark: _Toc123044262][bookmark: _Toc124157901][bookmark: _Toc124259824][bookmark: _Toc130584895][bookmark: _Toc137464551][bookmark: _Toc138884220][bookmark: _Toc145643421][bookmark: _Toc155469522][bookmark: _Toc161667868][bookmark: _Toc169708686]9.7.4.1	General
The OTA limits for out-of-band emissions are specified as TRP per RIB unless otherwise stated.
[bookmark: _Toc90422843][bookmark: _Toc82621996][bookmark: _Toc74663455][bookmark: _Toc67916834][bookmark: _Toc61179538][bookmark: _Toc61179068][bookmark: _Toc53178830][bookmark: _Toc53178379][bookmark: _Toc45893659][bookmark: _Toc44712346][bookmark: _Toc37267743][bookmark: _Toc37260355][bookmark: _Toc36817433][bookmark: _Toc29811881][bookmark: _Toc21127672][bookmark: _Toc104311085][bookmark: _Toc106126786][bookmark: _Toc106177099][bookmark: _Toc114242267][bookmark: _Toc123044263][bookmark: _Toc124157902][bookmark: _Toc124259825][bookmark: _Toc130584896][bookmark: _Toc137464552][bookmark: _Toc138884221][bookmark: _Toc145643422][bookmark: _Toc155469523][bookmark: _Toc161667869][bookmark: _Toc169708687]9.7.4.2	Minimum requirement for SAN type 1-O
Out-of-band emissions in FR1-NTN are limited by OTA out-of-band emission limits. Unless otherwise stated, the out-of-band emission limits in FR1-NTN 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. For a RIB operating in multi-carrier, the requirements apply to SAN channel bandwidths of the outermost carrier for the frequency ranges defined in clause 6.6.4.1.
The OTA out-of-band emissions requirement for SAN type 1-O shall not exceed each applicable limit in clause 6.6.4.2.

[bookmark: _Toc90422850][bookmark: _Toc82622003][bookmark: _Toc74663462][bookmark: _Toc67916841][bookmark: _Toc61179545][bookmark: _Toc61179075][bookmark: _Toc53178837][bookmark: _Toc53178386][bookmark: _Toc45893668][bookmark: _Toc44712356][bookmark: _Toc37267751][bookmark: _Toc37260363][bookmark: _Toc36817441][bookmark: _Toc29811889][bookmark: _Toc21127680][bookmark: _Toc104311086][bookmark: _Toc106126787][bookmark: _Toc106177100][bookmark: _Toc114242268][bookmark: _Toc123044264][bookmark: _Toc124157903][bookmark: _Toc124259826][bookmark: _Toc130584897][bookmark: _Toc137464553][bookmark: _Toc138884222][bookmark: _Toc145643423][bookmark: _Toc155469524][bookmark: _Toc161667870][bookmark: _Toc169708688]9.7.5	OTA transmitter spurious emissions
[bookmark: _Toc90422851][bookmark: _Toc82622004][bookmark: _Toc74663463][bookmark: _Toc67916842][bookmark: _Toc61179546][bookmark: _Toc61179076][bookmark: _Toc53178838][bookmark: _Toc53178387][bookmark: _Toc45893669][bookmark: _Toc44712357][bookmark: _Toc37267752][bookmark: _Toc37260364][bookmark: _Toc36817442][bookmark: _Toc29811890][bookmark: _Toc21127681][bookmark: _Toc104311087][bookmark: _Toc106126788][bookmark: _Toc106177101][bookmark: _Toc114242269][bookmark: _Toc123044265][bookmark: _Toc124157904][bookmark: _Toc124259827][bookmark: _Toc130584898][bookmark: _Toc137464554][bookmark: _Toc138884223][bookmark: _Toc145643424][bookmark: _Toc155469525][bookmark: _Toc161667871][bookmark: _Toc169708689]9.7.5.1	General
Unless otherwise stated, all requirements are measured as mean power.
The OTA spurious emissions limits are specified as TRP per RIB unless otherwise stated.
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The OTA transmitter spurious emission limits for FR1-NTN shall apply from 30 MHz to the 5th harmonic of the upper frequency edge of the DL operating band, excluding the SAN transponder bandwidth BWSAN and the frequency range where the out-of-band emissions apply. 
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.
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Table 9.7.5.2.2-1: General SAN transmitter spurious emission basic limits in FR1-NTN
	Spurious frequency range
	Prated,t,TRP
(dBm)
	Basic limit
(dBm)
	Measurement bandwidth
(kHz)
	Notes

	30 MHz – 5th harmonic of the upper frequency edge of the DL operating band
	≤ 47
	-13
	4
	NOTE 1, NOTE 2, NOTE 3

	
	> 47
	Prated,t,TRP – 60dB
	
	

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [2], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
NOTE 3: 	The lower frequency limit is replaced by 0.7 times the waveguide cut-off frequency, according to ITU-R SM.329 [2], for systems having an integral antenna incorporating a waveguide section, or with an antenna connection in such form, and of unperturbed length equal to at least twice the cut-off.



The transmitter spurious emissions minimum requirements for SAN type 1-O are that the power summation emissions at the TAB connectors shall not exceed the basic limit in table 9.7.5.2.2-1.
[bookmark: _Toc124157908][bookmark: _Toc124259831][bookmark: _Toc130584902][bookmark: _Toc137464558][bookmark: _Toc138884227][bookmark: _Toc145643428][bookmark: _Toc155469529][bookmark: _Toc161667875][bookmark: _Toc169708693][bookmark: _Toc9532][bookmark: _Toc114242273][bookmark: _Toc123044269]9.7.5.2.3	Protection of the SAN receiver 
The co-location requirement is not applicable for SAN in this version of the specification.

[bookmark: _Toc130584903][bookmark: _Toc137464559][bookmark: _Toc138884228][bookmark: _Toc145643429][bookmark: _Toc155469530][bookmark: _Toc161667876][bookmark: _Toc169708694]9.7.5.2.4	Additional spurious emissions requirements
The additional spurious emissions requirement is not applicable for SAN.

################## End of Change #2 ######################


################## Start of Change #3 ######################
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[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][bookmark: _Toc145643432][bookmark: _Toc155469533][bookmark: _Toc161667879][bookmark: _Toc169708697]10.1	General
Radiated receiver characteristics are specified at RIB for SAN type 1-H or SAN type 1-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)
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[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][bookmark: _Toc145643435][bookmark: _Toc155469536][bookmark: _Toc161667882][bookmark: _Toc169708700]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][bookmark: _Toc145643436][bookmark: _Toc155469537][bookmark: _Toc161667883][bookmark: _Toc169708701]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: _Toc145643437][bookmark: _Toc155469538][bookmark: _Toc161667884][bookmark: _Toc169708702][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][bookmark: _Toc145643438][bookmark: _Toc155469539][bookmark: _Toc161667885][bookmark: _Toc169708703]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-NTN-A1-1
	-99.3 - ΔOTAREFSENS

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

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

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

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

	20 
	60
	G-FR1-NTN-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-NTN-A1-1
	-102.4  - ΔOTAREFSENS

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

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

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

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

	20
	60
	G-FR1-NTN-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.



[bookmark: _Toc114242283][bookmark: _Toc123044279][bookmark: _Toc124157918][bookmark: _Toc124259841][bookmark: _Toc130584913][bookmark: _Toc137464569][bookmark: _Toc138884238][bookmark: _Toc145643439][bookmark: _Toc155469540][bookmark: _Toc161667886][bookmark: _Toc169708704]10.4	OTA dynamic range
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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.
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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-NTN-A2-1
	-76.4 - ΔOTAREFSENS 
	-88.2 - ΔOTAREFSENS
	AWGN

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

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

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

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

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

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

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

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

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

	
	60
	G-FR1-NTN-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.



Omit unchanged text.
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OTA Adjacent channel selectivity (ACS) is a measure of the receiver's ability to receive an OTA wanted signal at its assigned channel frequency in the presence of an OTA adjacent channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system.
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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 minSENS RoAoA.
The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.
For FR1-NTN, the OTA wanted signal and the interfering signal are specified in table 10.5.1.2-1 and table 10.5.1.2-2 for OTA ACS. The reference measurement channel for the OTA wanted signal is further specified in annex A.1. The characteristic of the interfering signal is further specified in annex C.
The OTA ACS requirement is applicable outside the SAN RF Bandwidth or Radio Bandwidth. The OTA interfering signal offset is defined relative to the SAN RF Bandwidth edges or Radio Bandwidth edges.

Table 10.5.1.2-1: OTA ACS requirement for SAN type 1-O
	SAN channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
(NOTE 2)
	Interfering signal mean power (dBm)

	5, 10, 15, 20 (NOTE 1)
	EISminSENS + 6 dB
	SAN LEO class: -60 – ΔminSENS
SAN GEO class: -57 – ΔminSENS

	NOTE 1:	The SCS for the lowest/highest carrier received is the lowest SCS supported by the SAN for that bandwidth
NOTE 2:	EISminSENS depends on the SAN channel bandwidth



Table 10.5.1.2-2: OTA ACS interferer frequency offset for SAN type 1-O
	SAN channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper SAN RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	5
	±2.5025
	5 MHz CP-OFDM NR signal,
15 kHz SCS, 25 RBs

	10
	±2.5075
	

	15
	±2.5125
	

	20
	±2.5025
	



Omit unchanged text.
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In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of an interfering signal received at a larger power spectral density. In this condition a throughput requirement shall be met for a specified reference measurement channel. The interfering signal shall be an NR signal as specified in annex A.1 and shall be time aligned with the wanted signal.
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The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are the same direction and are within the minSENS RoAoA.
The wanted and interfering signals applies to each supported polarization, under the assumption of polarization match.
For a wanted and an interfering signal coupled to the RIB, the following requirements shall be met:
-	For SAN type 1-O, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in table 10.9.2-1 for GEO SAN, in table 10.9.2-2 for LEO SAN. The characteristics of the interfering signal is further specified in annex C.

Table 10.9.2-1: SAN GEO classICS requirement
	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	5
	15
	G-FR1-NTN-A1-7
	-98.2 - ΔminSENS 
	-92.0 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20
	15
	G-FR1-NTN-A1-1
	-96.3 - ΔminSENS 
	-88.1 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	5
	30
	G-FR1-NTN-A1-8
	-98.9 - ΔminSENS 
	-92.0 - ΔminSENS 
	DFT-s-OFDM NR signal, 30 kHz SCS,
5 RBs

	10,15,20
	30
	G-FR1-NTN-A1-2
	-96.4 - ΔminSENS 
	-89.0 - ΔminSENS 
	DFT-s-OFDM NR signal, 30 kHz SCS,
10 RBs

	10,15,20
	60
	G-FR1-NTN-A1-9
	-95.8 - ΔminSENS 
	-89.0 - ΔminSENS 
	DFT-s-OFDM NR signal, 60 kHz SCS,
5 RBs

	NOTE:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for SAN channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the SAN channel bandwidth of the wanted signal.



Table 10.9.2-2: SAN LEO class ICS requirement
	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	5
	15
	G-FR1-NTN-A1-7
	-101.3 - ΔminSENS 
	-83.1 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20
	15
	G-FR1-NTN-A1-1
	-99.4 - ΔminSENS 
	-79.2 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	5
	30
	G-FR1-NTN-A1-8
	-102.0 - ΔminSENS 
	-83.1 - ΔminSENS 
	DFT-s-OFDM NR signal, 30 kHz SCS,
5 RBs

	10,15,20
	30
	G-FR1-NTN-A1-2
	-99.5 - ΔminSENS 
	-80.1 - ΔminSENS
	DFT-s-OFDM NR signal, 30 kHz SCS,
10 RBs

	10,15,20
	60
	G-FR1-NTN-A1-9
	-98.9 - ΔminSENS 
	-80.1 - ΔminSENS 
	DFT-s-OFDM NR signal, 60 kHz SCS,
5 RBs

	NOTE:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for SAN channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the SAN channel bandwidth of the wanted signal.



################## End of Change #3 ######################
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Reference measurement channels
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[bookmark: OLE_LINK15][bookmark: OLE_LINK16]The parameters for the reference measurement channels are specified in table A.1-1 for FR1-NTN reference sensitivity level, ACS, out-of-band blocking, in-channel selectivity, OTA sensitivity, OTA reference sensitivity level, OTA ACS, OTA out-of-band blocking and OTA in-channel selectivity.
The reference measurement channels for the dynamic range requirement are captured in annex A.2.
Table A.1-1: Fixed Reference Channels for SAN Rx requirements, FR1-NTN
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK13]Reference channel
	[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK43]G-FR1-NTN-A1-1
	G-FR1-NTN-A1-2
	G-FR1-NTN-A1-3
	G-FR1-NTN-A1-4
	G-FR1-NTN-A1-5
	G-FR1-NTN-A1-6
	G-FR1-NTN-A1-7
	G-FR1-NTN-A1-8
	G-FR1-NTN-A1-9

	Subcarrier spacing (kHz)
	15
	30
	60
	15
	30
	60
	15
	30
	60

	Allocated resource blocks
	25
	11
	11
	106
	51
	24
	15
	6
	6

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	[bookmark: OLE_LINK19]12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	[bookmark: _Hlk499884117]Payload size (bits)
	2152
	984
	984
	9224
	4352
	2088
	1320
	528
	528

	Transport block CRC (bits)
	16
	16
	16
	24
	24
	16
	16
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	24
	-
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	2
	1
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 3)
	2168
	1000
	1000
	4648
	4376
	2104
	1336
	544
	544

	Total number of bits per slot
	7200
	3168
	3168
	30528
	14688
	6912
	4320
	1728
	1728

	Total symbols per slot
	3600
	1584
	1584
	15264
	7344
	3456
	2160
	864
	864

	NOTE 1:	UL-DMRS-config-type = 1 with UL-DMRS-max-len = 1, UL-DMRS-add-pos = 1 with l0= 2, l = 11 as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size for receiver sensitivity and in-channel selectivity.
NOTE 3:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [10].



[bookmark: _Toc21127806][bookmark: _Toc29812015][bookmark: _Toc36817567][bookmark: _Toc37260490][bookmark: _Toc37267878][bookmark: _Toc44712485][bookmark: _Toc45893797][bookmark: _Toc53178503][bookmark: _Toc53178954][bookmark: _Toc61179199][bookmark: _Toc61179669][bookmark: _Toc67916971][bookmark: _Toc74663592][bookmark: _Toc82622135][bookmark: _Toc90422982][bookmark: _Toc104311127][bookmark: _Toc106126828][bookmark: _Toc106177141][bookmark: _Toc114242309][bookmark: _Toc123044321][bookmark: _Toc124157960][bookmark: _Toc124259883][bookmark: _Toc130584955][bookmark: _Toc137464611][bookmark: _Toc138884280][bookmark: _Toc145643481][bookmark: _Toc155469582][bookmark: _Toc161667928][bookmark: _Toc169708746]A.2	Fixed Reference Channels for dynamic range (16QAM, R=2/3)
The parameters for the reference measurement channels are specified in table A.2-1 for FR1-NTN dynamic range and OTA dynamic range.
Table A.2-1: Fixed Reference Channels for dynamic range and OTA dynamic range, FR1-NTN
	Reference channel
	G-FR1-NTN-A2-1
	G-FR1-NTN-A2-2
	G-FR1-NTN-A2-3
	G-FR1-NTN-A2-4
	G-FR1-NTN-A2-5
	G-FR1-NTN-A2-6

	Subcarrier spacing (kHz)
	15
	30
	60
	15
	30
	60

	Allocated resource blocks
	25
	11
	11
	106
	51
	24

	[bookmark: OLE_LINK104][bookmark: OLE_LINK105]CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	2/3
	2/3
	2/3
	2/3
	2/3
	2/3

	[bookmark: _Hlk498674609][bookmark: _Hlk499884224]Payload size (bits)
	9224
	4032
	4032
	38936
	18960
	8968

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	-
	-
	24
	24
	24

	Number of code blocks – C
	2
	1
	1
	5
	3
	2

	[bookmark: _Hlk498674598]Code block size including CRC (bits) (Note 3)
	4648
	4056
	4056
	7816
	6352
	4520

	Total number of bits per slot
	14400
	6336
	6336
	61056
	29376
	13824

	Total symbols per slot
	3600
	1584
	1584
	15264
	7344
	3456

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS, additional DM-RS position = pos1 with l0= 2, l = 11 as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	MCS index 16 and target coding rate = 658/1024 are adopted to calculate payload size.
NOTE 3:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [10].
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[bookmark: _Toc61179683][bookmark: _Toc45893808][bookmark: _Toc67916985][bookmark: _Toc37260501][bookmark: _Toc29812025][bookmark: _Toc74663606][bookmark: _Toc82622149][bookmark: _Toc21127816][bookmark: _Toc61179213][bookmark: _Toc53178965][bookmark: _Toc36817577][bookmark: _Toc90422996][bookmark: _Toc44712496][bookmark: _Toc53178514][bookmark: _Toc37267889][bookmark: _Toc104311134][bookmark: _Toc106126835][bookmark: _Toc106177148][bookmark: _Toc114242316][bookmark: _Toc123044330][bookmark: _Toc124157969][bookmark: _Toc124259892][bookmark: _Toc130584964][bookmark: _Toc137464620][bookmark: _Toc138884289][bookmark: _Toc145643490][bookmark: _Toc155469591][bookmark: _Toc161667937][bookmark: _Toc169708755]B.5	Estimation of time offset
[bookmark: _Toc82622150][bookmark: _Toc74663607][bookmark: _Toc36817578][bookmark: _Toc45893809][bookmark: _Toc53178515][bookmark: _Toc67916986][bookmark: _Toc21127817][bookmark: _Toc37267890][bookmark: _Toc61179684][bookmark: _Toc44712497][bookmark: _Toc53178966][bookmark: _Toc61179214][bookmark: _Toc29812026][bookmark: _Toc90422997][bookmark: _Toc37260502][bookmark: _Toc104311135][bookmark: _Toc106126836][bookmark: _Toc106177149][bookmark: _Toc114242317][bookmark: _Toc123044331][bookmark: _Toc124157970][bookmark: _Toc124259893][bookmark: _Toc130584965][bookmark: _Toc137464621][bookmark: _Toc138884290][bookmark: _Toc145643491][bookmark: _Toc155469592][bookmark: _Toc161667938][bookmark: _Toc169708756]B.5.1	General

The observation period for determining the sample timing difference shall be 1 slot.

In the following  represents the middle sample of the EVM window of length W (defined in annex B.5.2) or the last sample of the first window half if W is even.

is estimated so that the EVM window of length W is centred on the measured cyclic prefix of the considered OFDM symbol. To minimize the estimation error the timing shall be based on demodulation reference signals. To limit time distortion of any transmit filter the reference signals in the 1 outer RBs are not taken into account in the timing estimation

Two values for  are determined:

 and



 where  if W is odd and  if W is even.
When the cyclic prefix length varies from symbol to symbol then T shall be further restricted to the subset of symbols with the considered modulation scheme being active and with the considered cyclic prefix length type.
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Table B.5.2-1, B.5.2-2, B.5.2-3 specify the EVM window length (W) for normal CP.
Table B.5.2-1: EVM window length for normal CP, FR1-NTN, 15 kHz SCS
	Channel
bandwidth (MHz)
	FFT size
	CP length for symbols 1‑6 and 8-13 in FFT samples
	EVM window length W
	Ratio of W to total CP length for symbols 1‑6 and 8-13 (Note) (%)

	5
	512
	36
	14
	40

	10
	1024
	72
	28
	40

	15
	1536
	108
	44
	40

	20
	2048
	144
	58
	40

	NOTE:	These percentages are informative and apply to a slot's symbols 1 to 6 and 8 to 13. Symbols 0 and 7 have a longer CP and therefore a lower percentage.



Table B.5.2-2: EVM window length for normal CP, FR1-NTN, 30 kHz SCS
	Channel
bandwidth (MHz)
	FFT size
	CP length for symbols 1‑13 in FFT samples
	EVM window length W
	Ratio of W to total CP length for symbols 1‑13 (Note) (%)

	5
	256
	18
	8
	40

	10
	512
	36
	14
	40

	15
	768
	54
	22
	40

	20
	1024
	72
	28
	40

	NOTE:	These percentages are informative and apply to a slot's symbols 1 through 13. Symbol 0 has a longer CP and therefore a lower percentage.



Table B.5.2-3: EVM window length for normal CP, FR1-NTN, 60 kHz SCS
	Channel
bandwidth (MHz)
	FFT size
	CP length in FFT samples
	EVM window length W
	Ratio of W to total CP length (Note) (%)

	10
	256
	18
	8
	40

	15
	384
	27
	11
	40

	20
	512
	36
	14
	40

	NOTE:	These percentages are informative and apply to all OFDM symbols within subframe except for symbol 0 of slot 0 and slot 2. Symbol 0 of slot 0 and slot 2 may have a longer CP and therefore a lower percentage.



Table B.5.2-4 below specifies the EVM window length (W) for extended CP. The number of CP samples excluded from the EVM window is the same as for normal CP length.
Table B.5.2-4: EVM window length for extended CP, FR1-NTN, 60 kHz SCS
	Channel
bandwidth (MHz)
	FFT size
	CP length in FFT samples
	EVM window length W
	Ratio of W to total CP length (Note) (%)

	10
	256
	64
	54
	84

	15
	384
	96
	80
	83

	20
	512
	128
	106
	83

	NOTE:	These percentages are informative.



################## End of Change #5 ######################

image1.wmf
t

~

D


oleObject1.bin

image2.wmf
c

~

D


oleObject2.bin

oleObject3.bin

image3.wmf
t

~

D


oleObject4.bin

image4.wmf
ú

û

ú

ê

ë

ê

-

+

D

=

D

2

~

~

W

c

t

l

a


oleObject5.bin

image5.wmf
ú

û

ú

ê

ë

ê

+

D

=

D

2

~

~

W

c

t

h


oleObject6.bin

image6.wmf
0

=

a


oleObject7.bin

image7.wmf
1

=

a


oleObject8.bin

