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Introduction
In this paper, we present the TP for some SAN RF requirement for clause 9.
TP text
OTA transmitter characteristics


[bookmark: _Toc45893604][bookmark: _Toc67916779][bookmark: _Toc44712291][bookmark: _Toc53178775][bookmark: _Toc29811826][bookmark: _Toc53178324][bookmark: _Toc37260300][bookmark: _Toc74663400][bookmark: _Toc61179013][bookmark: _Toc37267688][bookmark: _Toc21127617][bookmark: _Toc61179483][bookmark: _Toc13433][bookmark: _Toc36817378]9	Radiated transmitter characteristics
[bookmark: _Toc61179014][bookmark: _Toc36817379][bookmark: _Toc44712292][bookmark: _Toc61179484][bookmark: _Toc45893605][bookmark: _Toc37260301][bookmark: _Toc67916780][bookmark: _Toc5448][bookmark: _Toc37267689][bookmark: _Toc29811827][bookmark: _Toc53178776][bookmark: _Toc53178325][bookmark: _Toc74663401][bookmark: _Toc21127618]9.1	General
<Text will be added.>
[bookmark: _Toc44712293][bookmark: _Toc61179015][bookmark: _Toc29811828][bookmark: _Toc74663402][bookmark: _Toc45893606][bookmark: _Toc37267690][bookmark: _Toc67916781][bookmark: _Toc37260302][bookmark: _Toc53178326][bookmark: _Toc53178777][bookmark: _Toc61179485][bookmark: _Toc21127619][bookmark: _Toc36817380][bookmark: _Toc1783]Radiated transmitter characteristics requirements apply on the SAN type 1-H or SAN type 1-O including all its functional components active and for all foreseen modes of operation of the SAN unless otherwise stated.
9.2	Radiated transmit power
<Text will be added.>
[bookmark: _Toc104311053][bookmark: _Toc106177067][bookmark: _Toc106126754][bookmark: _Toc114242235]9.2.1	General
[bookmark: _Toc104311054][bookmark: _Toc106177068][bookmark: _Toc106126755][bookmark: _Toc114242236]SAN type 1-H and SAN type 1-O are declared to support one or more beams, as per manufacturer's declarations specified in TS 36.181 [3]. Radiated transmit power is defined as the EIRP level for a declared beam at a specific beam peak direction.
For each beam, the requirement is based on declaration of a beam identity, reference beam direction pair, beamwidth, rated beam EIRP, OTA peak directions set, the beam direction pairs at the maximum steering directions and their associated rated beam EIRP and beamwidth(s).
For a declared beam and beam direction pair, the rated beam EIRP level is the maximum power that the SAN is declared to radiate at the associated beam peak direction during the transmitter ON period.
For each beam peak direction associated with a beam direction pair within the OTA peak directions set, a specific rated beam EIRP level may be claimed. Any claimed value shall be met within the accuracy requirement as described below. Rated beam EIRP is only required to be declared for the beam direction pairs subject to conformance testing as detailed in TS 36.181 [3].
NOTE 1:	OTA peak directions set is set of beam peak directions for which the EIRP accuracy requirement is intended to be met. The beam peak directions are related to a corresponding contiguous range or discrete list of beam centre directions by the beam direction pairs included in the set.
NOTE 2:	A beam direction pair is data set consisting of the beam centre direction and the related beam peak direction.
NOTE 3:	A declared EIRP value is a value provided by the manufacturer for verification according to the conformance specification declaration requirements, whereas a claimed EIRP value is provided by the manufacturer to the equipment user for normal operation of the equipment and is not subject to formal conformance testing.
9.2.2	Minimum requirement for SAN type 1-H and SAN type 1-O
For each declared beam, in normal conditions, for any specific beam peak direction associated with a beam direction pair within the OTA peak directions set, a manufacturer claimed EIRP level in the corresponding beam peak direction shall be achievable to within ±2.2 dB of the claimed value.
Normal conditions are defined in TS 36.181, annex B [3].
In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.

[bookmark: _Toc29811832][bookmark: _Toc61179489][bookmark: _Toc53178330][bookmark: _Toc37260306][bookmark: _Toc67916785][bookmark: _Toc37267694][bookmark: _Toc24649][bookmark: _Toc36817384][bookmark: _Toc53178781][bookmark: _Toc45893610][bookmark: _Toc74663406][bookmark: _Toc44712297][bookmark: _Toc61179019][bookmark: _Toc21127623]9.3	OTA Satellite Access Node output power
<Text will be added.>
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[bookmark: _Toc61179491][bookmark: _Toc45893612][bookmark: _Toc37260308][bookmark: _Toc104311057][bookmark: _Toc74663408][bookmark: _Toc90422796][bookmark: _Toc53178783][bookmark: _Toc67916787][bookmark: _Toc53178332][bookmark: _Toc29811834][bookmark: _Toc106177071][bookmark: _Toc82621949][bookmark: _Toc61179021][bookmark: _Toc36817386][bookmark: _Toc37267696][bookmark: _Toc44712299][bookmark: _Toc114242239][bookmark: _Toc106126758][bookmark: _Toc21127625]OTA SAN output power is declared as the TRP radiated requirement, with the output power accuracy requirement defined at the RIB. TRP does not change with beamforming settings as long as the beam peak direction is within the OTA peak directions set. Thus the TRP accuracy requirement must be met for any beamforming setting for which the beam peak direction is within the OTA peak directions set.
The SAN rated carrier TRP output power for SAN type 1-O shall be based on manufacturer declaration.
Despite the general requirements for the SAN output power described in clause 9.3.2, additional regional requirements might be applicable.

9.3.2	Minimum requirement for SAN type 1-O
In normal conditions, the SAN type 1-O maximum carrier TRP output power, Pmax,c,TRP measured at the RIB shall remain within ±2 dB of the rated carrier TRP output power Prated,c,TRP, as declared by the manufacturer.
Normal conditions are defined in TS 36.181 [3].
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<Text will be added.>
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[bookmark: _Toc61179496][bookmark: _Toc104311060][bookmark: _Toc29811839][bookmark: _Toc67916792][bookmark: _Toc45893617][bookmark: _Toc90422801][bookmark: _Toc44712304][bookmark: _Toc106126761][bookmark: _Toc74663413][bookmark: _Toc114242242][bookmark: _Toc82621954][bookmark: _Toc61179026][bookmark: _Toc36817391][bookmark: _Toc106177074][bookmark: _Toc37260313][bookmark: _Toc21127630][bookmark: _Toc37267701][bookmark: _Toc53178337][bookmark: _Toc53178788]Transmit signal quality (as specified in clause 9.6) shall be maintained for the output power dynamics requirements.
The OTA output power requirements are directional requirements and apply to the beam peak directions over the OTA peak directions set.

9.4.2	OTA RE power control dynamic range
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[bookmark: _Toc53178339][bookmark: _Toc82621956][bookmark: _Toc44712306][bookmark: _Toc45893619][bookmark: _Toc61179498][bookmark: _Toc67916794][bookmark: _Toc21127632][bookmark: _Toc36817393][bookmark: _Toc61179028][bookmark: _Toc37267703][bookmark: _Toc106177076][bookmark: _Toc29811841][bookmark: _Toc37260315][bookmark: _Toc106126763][bookmark: _Toc74663415][bookmark: _Toc53178790][bookmark: _Toc104311062][bookmark: _Toc90422803][bookmark: _Toc114242244]The OTA RE power control dynamic range is the difference between the power of an RE and the average RE power for a SAN at maximum output power (Pmax,c,EIRP) for a specified reference condition.
This requirement shall apply at each RIB supporting transmission in the operating band.

9.4.2.2	Minimum requirement for SAN type 1-O
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9.4.3	OTA total power dynamic range
[bookmark: _Toc29811843][bookmark: _Toc44712308][bookmark: _Toc82621958][bookmark: _Toc53178792][bookmark: _Toc90422805][bookmark: _Toc114242246][bookmark: _Toc45893621][bookmark: _Toc61179030][bookmark: _Toc36817395][bookmark: _Toc21127634][bookmark: _Toc53178341][bookmark: _Toc106177078][bookmark: _Toc37267705][bookmark: _Toc104311064][bookmark: _Toc67916796][bookmark: _Toc74663417][bookmark: _Toc106126765][bookmark: _Toc61179500][bookmark: _Toc37260317]9.4.3.1	General
[bookmark: _Toc74663418][bookmark: _Toc44712309][bookmark: _Toc53178793][bookmark: _Toc37267706][bookmark: _Toc36817396][bookmark: _Toc61179031][bookmark: _Toc37260318][bookmark: _Toc29811844][bookmark: _Toc61179501][bookmark: _Toc82621959][bookmark: _Toc114242247][bookmark: _Toc53178342][bookmark: _Toc21127635][bookmark: _Toc90422806][bookmark: _Toc104311065][bookmark: _Toc45893622][bookmark: _Toc106126766][bookmark: _Toc106177079][bookmark: _Toc67916797]The OTA total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.
This requirement shall apply at each RIB supporting transmission in the operating band.
NOTE 1:	The upper limit of the dynamic range is the OFDM symbol power for a BS at maximum output power. The lower limit of the dynamic range is the OFDM symbol power for a BS when one resource block is transmitted. The OFDM symbol shall carry PDSCH or sPDSCH and not contain RS, PBCH or synchronisation signals.

9.4.3.2	Minimum requirement for SAN type 1-O
[bookmark: _Toc74663420][bookmark: _Toc44712311][bookmark: _Toc21127637][bookmark: _Toc28743][bookmark: _Toc36817398][bookmark: _Toc45893624][bookmark: _Toc53178344][bookmark: _Toc61179033][bookmark: _Toc53178795][bookmark: _Toc67916799][bookmark: _Toc61179503][bookmark: _Toc37260320][bookmark: _Toc29811846][bookmark: _Toc37267708]OTA total power dynamic range minimum requirement for SAN type 1-O is specified such as for each E-UTRA carrier it shall be larger than or equal to the levels specified for the conducted requirement for SAN type 1-H in table 6.3.3.2-1.


9.5	OTA transmit ON/OFF power
<Void.>
The requirement is not applicable in this version of the specification.
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[bookmark: _Toc21127650][bookmark: _Toc114242252][bookmark: _Toc82621974][bookmark: _Toc61179046][bookmark: _Toc44712324][bookmark: _Toc36817411][bookmark: _Toc106177084][bookmark: _Toc104311070][bookmark: _Toc37267721][bookmark: _Toc37260333][bookmark: _Toc53178357][bookmark: _Toc29811859][bookmark: _Toc61179516][bookmark: _Toc106126771][bookmark: _Toc45893637][bookmark: _Toc67916812][bookmark: _Toc90422821][bookmark: _Toc53178808][bookmark: _Toc74663433]OTA frequency error is the measure of the difference between the actual SAN transmit frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation.
OTA frequency error requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.

9.6.1.2	Minimum requirement for SAN type 1-O
[bookmark: _Toc82621976][bookmark: _Toc53178810][bookmark: _Toc106126772][bookmark: _Toc29811861][bookmark: _Toc104311071][bookmark: _Toc37267723][bookmark: _Toc61179518][bookmark: _Toc114242253][bookmark: _Toc67916814][bookmark: _Toc37260335][bookmark: _Toc36817413][bookmark: _Toc74663435][bookmark: _Toc53178359][bookmark: _Toc45893639][bookmark: _Toc21127652][bookmark: _Toc90422823][bookmark: _Toc61179048][bookmark: _Toc44712326][bookmark: _Toc106177085]The modulated carrier frequency of each carrier configured by the SAN shall be accurate to within 0.05 ppm observed over 1 ms.

9.6.2	OTA modulation quality
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[bookmark: _Toc21127654][bookmark: _Toc106177087][bookmark: _Toc74663437][bookmark: _Toc90422825][bookmark: _Toc114242255][bookmark: _Toc45893641][bookmark: _Toc29811863][bookmark: _Toc61179050][bookmark: _Toc44712328][bookmark: _Toc53178361][bookmark: _Toc61179520][bookmark: _Toc37260337][bookmark: _Toc104311073][bookmark: _Toc106126774][bookmark: _Toc36817415][bookmark: _Toc37267725][bookmark: _Toc82621978][bookmark: _Toc67916816][bookmark: _Toc53178812]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.
OTA modulation quality requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.

9.6.2.2	Minimum requirement for SAN type 1-O
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9.6.3	OTA time alignment error
The requirement is not applicable in this version of the specification.
[bookmark: _Toc4951]9.6.4	DL RS power 
For E-UTRA, DL RS power is the resource element power of the Downlink Reference Symbol.
The absolute DL RS power is indicated on the DL-SCH. The OTA absolute accuracy is defined as the maximum deviation between the DL RS power indicated on the DL-SCH and the DL RS power of each E-UTRA carrier within the OTA coverage range.
For NB-IoT, DL NRS power is the resource element power of the Downlink Narrow-band Reference Signal.
The absolute DL NRS power is indicated on the DL-SCH. The OTA absolute accuracy is defined as the maximum deviation between the DL NRS power indicated on the DL-SCH and the DL NRS power of each NB-IoT carrier within the OTA coverage range.
[bookmark: _Toc4523]9.6.4.1	Minimum requirements for SAN type 1-O
For SAN type 1-O, the OTA absolute accuracy for DL RS power shall be the same as clause 6.5.4.1.
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[bookmark: _Hlk505597907][bookmark: _Toc90422834][bookmark: _Toc53178821][bookmark: _Toc82621987][bookmark: _Toc44712337][bookmark: _Toc104311077][bookmark: _Toc53178370][bookmark: _Toc29811872][bookmark: _Toc74663446][bookmark: _Toc106177091][bookmark: _Toc37267734][bookmark: _Toc61179059][bookmark: _Toc21127663][bookmark: _Toc61179529][bookmark: _Toc36817424][bookmark: _Toc67916825][bookmark: _Toc45893650][bookmark: _Toc114242259][bookmark: _Toc37260346][bookmark: _Toc106126778]Unwanted emissions consist of so-called out-of-band emissions and spurious emissions according to ITU definitions ITU-R SM.329 [2]. In ITU terminology, out of band emissions are unwanted emissions immediately outside the SAN channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions.
The OTA out-of-band emissions requirement for the SAN type 1-O is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and operating band unwanted emissions (OBUE). The OTA 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. OTA Unwanted emissions outside of this frequency range are limited by an OTA spurious emissions requirement.
The maximum offset of the operating band unwanted emissions mask from the operating band edge is ΔfOBUE. The value of ΔfOBUE is defined in table 9.7.1-1 for SAN type 1-O for the SAN operating bands.
Table 9.7.1-1: Maximum offset ΔfOBUE outside the downlink operating band
	SAN type
	Operating band characteristics
	ΔfOBUE (MHz)

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



The unwanted emission requirements are applied per cell for all the configurations.  Requirements for OTA unwanted emissions are captured using TRP, directional requirements or co-location requirements as described per requirement.
There is in addition a requirement for occupied bandwidth.

9.7.2	OTA occupied bandwidth
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[bookmark: _Toc36817426][bookmark: _Toc67916827][bookmark: _Toc45893652][bookmark: _Toc53178823][bookmark: _Toc114242261][bookmark: _Toc53178372][bookmark: _Toc37260348][bookmark: _Toc61179061][bookmark: _Toc106177093][bookmark: _Toc21127665][bookmark: _Toc44712339][bookmark: _Toc61179531][bookmark: _Toc29811874][bookmark: _Toc104311079][bookmark: _Toc90422836][bookmark: _Toc74663448][bookmark: _Toc37267736][bookmark: _Toc106126780][bookmark: _Toc82621989]The OTA 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 [8].
The value of /2 shall be taken as 0.5%.
The minimum requirement below may be applied regionally. There may also be regional requirements to declare the OTA occupied bandwidth according to the definition in the present clause.
The OTA occupied bandwidth is defined as a directional requirement and shall be met in the manufacturer's declared OTA coverage range at the RIB.

9.7.2.2	Minimum requirement for SAN type 1-O
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9.7.3	OTA Adjacent Channel Leakage Power Ratio (ACLR)
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The requirement shall be applied per RIB.

9.7.3.2	Minimum requirement for SAN type 1-O
For SAN supporting E-UTRA in paired spectrum, the ACLR limit specified in tables 6.6.3.2-1 for SAN GEO class and 6.6.3.2-2 for SAN LEO class shall apply.
For SAN supporting standalone NB-IoT in paired spectrum, the ACLR limit specified in tables 6.6.3.2-3 for SAN GEO class and 6.6.3.2-4 for SAN LEO class shall apply.
For a RIB operating in multi-carrier, the ACLR requirements in clause 6.6.3.2 shall apply to SAN channel bandwidths of the outermost carrier for the frequency ranges defined in tables 6.6.3.2-1, 6.6.3.2-2,6.6.3.2-3 and 6.6.3.2-4.
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The OTA limits for operating band unwanted emissions are specified as TRP per RIB unless otherwise stated.
9.7.4.2	Minimum requirement for SAN type 1-O
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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 operating band unwanted emission requirement for SAN type 1-O shall not exceed each applicable limit in clause 6.6.4.2.

9.7.5	OTA transmitter spurious emissions
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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 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.


9.7.5.2.2	General OTA transmitter spurious emissions requirements
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Table 9.7.5.2.2-1: General SAN transmitter spurious emission limits 
	Spurious frequency range
	Prated,c,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,c,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.




9.7.5.2.3	Protection of the SAN receiver of own	Comment by Chunhui Zhang: Removed the co-location requirement 
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The requirement is not applicable in this version of the specification.
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