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[bookmark: _Toc136850876][bookmark: _Toc153561756][bookmark: _Toc155651391][bookmark: _Toc138880307][bookmark: _Toc138879840][bookmark: _Toc171510714][bookmark: _Toc169795998][bookmark: _Toc210410095][bookmark: _Toc161921607][bookmark: _Toc145040261][bookmark: _Toc155650873]1	Scope
The present document specifies the Radio Frequency (RF) test methods and conformance requirements for Satellite Access Node (SAN) type 1-H and SAN type 1-O, supporting:
-	standalone NB-IoT operation, or
-	E-UTRA, or
-	NB-IoT operation in NTN NR in-band, or
-	LTE-based 5G broadcast operation over geosynchronous satellite.
 standalone NB-IoT operation or E-UTRA or NB-IoT operation in NTN NR in-band. These have been derived from and are consistent with the conducted requirements for SAN type 1-H, and radiated requirement for SAN type 1-H and SAN type 1-O in SAN specification defined in TS 36.108 [2].
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[bookmark: _Toc136850879][bookmark: _Toc145040264][bookmark: _Toc153561759][bookmark: _Toc210410098][bookmark: _Toc155650876][bookmark: _Toc138879843][bookmark: _Toc161921610][bookmark: _Toc138880310][bookmark: _Toc2086438][bookmark: _Toc155651394][bookmark: _Toc171510717][bookmark: _Toc169796001]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
5G Broadcast over Geosynchronous Satellite: LTE-based 5G Broadcast utilizing a geosynchronous satellite.
SAN RF Bandwidth: RF bandwidth in which a SAN transmits and/or receives single or multiple carrier(s) within a supported operating band.
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[bookmark: _Toc169796003][bookmark: _Toc153561761][bookmark: _Toc138879845][bookmark: _Toc136850881][bookmark: _Toc145040266][bookmark: _Toc155651396][bookmark: _Toc2086440][bookmark: _Toc161921612][bookmark: _Toc138880312][bookmark: _Toc210410100][bookmark: _Toc171510719][bookmark: _Toc155650878]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
[bookmark: _Hlk494631454]AA	Antenna Array
AAS	Active Antenna System
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
AoA	Angle of Arrival
AWGN	Additive White Gaussian Noise
BOG	LTE-based 5G Broadcast over Geosynchronous Satellite
BW	Bandwidth
CA	Carrier Aggregation
CP-OFDM	Cyclic Prefix-OFDM
CW	Continuous Wave
DFT-s-OFDM	Discrete Fourier Transform-spread-OFDM
EARFCN	E-UTRA Absolute Radio Frequency Channel Number
EIRP	Equivalent Isotropic Radiated Power
EIS	Equivalent Isotropic Sensitivity
EVM	Error Vector Magnitude
E-UTRA	Evolved UTRA
FR	Frequency Range
FRC	Fixed Reference Channel
GEO	Geostationary Earth Orbiting
ICS	In-Channel Selectivity
LEO	Low Earth Orbiting
MCS	Modulation and Coding Scheme
N-TM	NB-IoT Test Model
NB-IoT	Narrowband – Internet of Things
NTN	Non-Terrestrial Network
OOB	Out-of-band
[bookmark: _Hlk142298420]OOBE	Out-of-band Emissions
OSDD	OTA Sensitivity Directions Declaration
OTA	Over-The-Air
PRB	Physical Resource Block 
QAM	Quadrature Amplitude Modulation
[bookmark: OLE_LINK17]RB	Resource Block
RDN	Radio Distribution Network
RE	Resource Element
REFSENS	Reference Sensitivity
RF	Radio Frequency
RIB	Radiated Interface Boundary
RMS	Root Mean Square (value)
RoAoA	Range of Angles of Arrival 
RX	Receiver
SAN 	Satellite Access Node
SCS	Sub-Carrier Spacing
SDO	Standalone Downlink Only
SPRF 	Satellite Payload RF
TAB	Transceiver Array Boundary
TRP	Total Radiated Power
TX	Transmitter
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[bookmark: _Toc120624884][bookmark: _Toc37272034][bookmark: _Toc106201227][bookmark: _Toc29809605][bookmark: _Toc120614081][bookmark: _Toc120627061][bookmark: _Toc82595014][bookmark: _Toc58860044][bookmark: _Toc155650884][bookmark: _Toc120625958][bookmark: _Toc120611118][bookmark: _Toc120608802][bookmark: _Toc136850887][bookmark: _Toc120628787][bookmark: _Toc66727854][bookmark: _Toc120631527][bookmark: _Toc120608057][bookmark: _Toc120629375][bookmark: _Toc121754573][bookmark: _Toc98773468][bookmark: _Toc120622160][bookmark: _Toc120608422][bookmark: _Toc120610716][bookmark: _Toc121822531][bookmark: _Toc53182303][bookmark: _Toc75242568][bookmark: _Toc120613221][bookmark: _Toc120624347][bookmark: _Toc120609964][bookmark: _Toc120611527][bookmark: _Toc120626505][bookmark: _Toc120614983][bookmark: _Toc120623810][bookmark: _Toc120623285][bookmark: _Toc120609573][bookmark: _Toc58862548][bookmark: _Toc120607694][bookmark: _Toc171510725][bookmark: _Toc120627626][bookmark: _Toc21099807][bookmark: _Toc210410106][bookmark: _Toc120622666][bookmark: _Toc153561767][bookmark: _Toc120612792][bookmark: _Toc145040272][bookmark: _Toc169796009][bookmark: _Toc120614524][bookmark: _Toc45884280][bookmark: _Toc161921618][bookmark: _Toc120611945][bookmark: _Toc138880318][bookmark: _Toc121753903][bookmark: _Toc36644980][bookmark: _Toc74961657][bookmark: _Toc76544914][bookmark: _Toc120607337][bookmark: _Toc120625421][bookmark: _Toc120634779][bookmark: _Toc120634128][bookmark: _Toc138879851][bookmark: _Toc120632827][bookmark: _Toc120612365][bookmark: _Toc120609182][bookmark: _Toc61182541][bookmark: _Toc120628202][bookmark: _Toc120613651][bookmark: _Toc155651402][bookmark: _Toc120632177][bookmark: _Toc89955045][bookmark: _Toc120633477][bookmark: _Toc120630876]4.1.2.2	Measurement of transmitter
The maximum conducted Test System uncertainty for conducted transmitter tests minimum requirements is given in table 4.1.2.2-1. And the maximum OTA Test System uncertainty for OTA transmitter tests minimum requirements is given in table 4.1.2.2-2.
Table 4.1.2.2-1: Maximum Test System uncertainty for conducted transmitter tests
	clause
	Maximum Test System Uncertainty

	6.2 SAN output power
	±0.7 dB for E-UTRA, f ≤ 3 GHz
±1 dB for standalone NB-IoT
±0.7 dB for BOG, f ≤ 3 GHz

	6.3 Output power dynamics
	±0.4 dB

	6.5.2 Frequency error
	±12 Hz

	6.5.3 EVM
	±1%

	6.5.5 DL RS power
	±0.8 dB, f ≤ 3 GHz

	6.6.2 Occupied bandwidth
	1.4 MHz channel BW: 30 kHz
10 MHz channel BW for BOG: 100 kHz

	6.6.3 Adjacent Channel Leakage power Ratio (ACLR)
	±0.8 dB

	6.6.4 Operating band unwanted emissions
	±1.5 dB, f ≤ 3 GHz

	6.6.5.5 TX spurious emissions: General requirements
	9 kHz < f ≤ 4 GHz: ±2 dB
4 GHz < f ≤ 15 GHz: ±4 dB

	6.6.5.6 TX spurious emissions: Protection of SAN receiver
	±3 dB

	NOTE 1:	Test system uncertainty values are applicable for normal condition unless otherwise stated.
NOTE 2:	Measurement testing system uncertainty requirements for SAN output power, frequency error, EVM and DL RS requirement are identical for NB-IoT standalone mode and NB-IoT operation in NTN NR in-band.
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4.1.2.3	Measurement of performance requirement
Table 4.1.2.3-1: Maximum Test System Uncertainty for Performance Requirements
	Clause
	Maximum Test System Uncertainty (NOTE)
	Derivation of Test System Uncertainty

	8.2.1	Performance requirements for NPUSCH format 1
	±  0.6 dB
	Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB

	8.2.2	ACK missed detection for NPUSCH format 2
	±  0.6 dB
	Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB

	8.2.3	Performance requirements for NPRACH
	±  0.6 dB
	Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB

	In addition, the following Test System uncertainties and related constraints apply:

	AWGN Bandwidth
	≥ 1.08MHz; NRB x 180kHz according to BWConfig 
≥ 9MHz for BOG; NRB x 180kHz according to BWConfig

	AWGN absolute power uncertainty, averaged over BWConfig
	±1.5 dB


	AWGN flatness and signal flatness, max deviation for any resource block, relative to average over BWConfig
	±2 dB

	AWGN flatness over BWChannel, max deviation for any resource block, relative to average over BWConfig 
	+2 dB

	AWGN flatness and signal flatness, max difference between adjacent resource blocks
	±0.5 dB 

	AWGN peak to average ratio 
	≥10 dB @0.001%

	Signal-to noise ratio uncertainty, averaged over uplink transmission Bandwidth
	±0.3 dB

	Fading profile power uncertainty
	Test-specific

	Fading profile delay uncertainty, relative to frame timing
	±5 ns (excludes absolute errors related to baseband timing)




	NOTE:	Only the overall stimulus error is considered here. The effect of errors in the throughput measurements due to finite test duration is not considered.
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4.9.2.5 Test model for BOG
The set-up of physical channels for transmitter tests shall be according to BOG Test Model below.
The following general parameters are used:
-	The test models are defined for a single antenna port (using p = 4);
-	Duration is 10 subframes (10 ms)
-	Extended CP
The following physical channel parameters are used:
-	The ratio of synchronisation signal EPRE and RS EPRE is 0 dB
-	PMCH
4.9.2.6	Data content of Physical channels and Signals for BOG
4.9.2.6.1	Reference signals
Sequence generation, modulation and mapping to REs according to TS 36.211 [7], clause 6.10.2.
4.9.2.6.2	Primary Synchronization signal
Sequence generation, modulation and mapping to REs according to TS36.211 [7], clause 6.11.1
4.9.2.6.3	Secondary Synchronization signal
Sequence generation, modulation and mapping to REs according to TS36.211 [7], clause 6.11.2
4.9.2.6.4	PMCH
-	The PMCH can only be transmitted in the MBSFN region. For PMCH with Δf = 15 kHz, the index  in the first slot in the MBSFN subframe fulfils  where  is equal to the value given by the higher layer parameter non-MBSFNregionLength.
-	Generate this amount of bits according to ‘all 0’ data
-	Perform cyclic shift got PMCH according to TS36.211, clause 6.5.1
-	Perform frequency-domain interleaving according to TS36.211, clause 6.5.2
-	Perform mapping to REs according to TS36.211, clause 6.5
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For each single-band connector under test, the power measured in clause 6.2.4.2 in step 3 shall remain within the values provided in table 6.2.5-1 for normal test environments, relative to the manufacturer's declared Prated,c,TABC for SAN type 1-H (D.34):
Table 6.2.5-1: Test requirement for conducted SAN output power
	SAN type
	Normal test environment

	SAN type 1-H
	f ≤ 3 GHz: 
± 2.7 dB for E-UTRA
± 3.0 dB for standalone NB-IoT
± 2.7 dB for BOG
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The requirements in clause 6.3 apply during the transmitter ON period. Transmit signal quality requirements (as specified in clause 6.5) shall be maintained for the output power dynamics requirements of this clause.
NOTE 1:	The requirements in clause 6.3 do not apply for BOG.
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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). The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector.
For SAN type 1-H this requirement shall be applied at each TAB connector supporting transmission in the operating band.
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The minimum requirement is in TS 36.108 [2], clause 6.5.2.2.
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The test purpose is to verify that modulation quality is within the limit specified by the minimum requirement.
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Test environment: Normal; see annex B.
RF channels to be tested for single carrier: B, M and T; see clause 4.9.1.
RF bandwidth positions to be tested for multi-carrier: BRFBW, MRFBW and TRFBW in single-band operation, see clause 4.9.1.
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The minimum requirement is applied to all TAB connectors, they may be tested one at a time or multiple TAB connectors may be tested in parallel as shown in annex D.1.1 for SAN type 1-H. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
[bookmark: _Hlk530068684]1)	For a TAB connector declared to be capable of single carrier operation only (D.39), set the TAB connector under test to transmit a signal according to the applicable test configuration in clause 4.8 using the corresponding test models:
-	E-SAN-TM3.1 if 64QAM is supported by SAN without power back off, or
-	E-SAN-TM3.1 at manufacturer's declared rated output power if 64QAM is supported by SAN with power back off, and E-SAN-TM3.2 at maximum power, or
- 	E-SAN-TM3.2 if highest modulation order supported by SAN is 16QAM, or
-	E-SAN-TM3.3 if highest modulation order supported by SAN is QPSK or
-	Test model for BOG if highest modulation order supported by SAN is 16QAM..
	For TAB connector declared to be capable of multi-carrier operation, set the TAB connector under test to transmit according to the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models on all carriers configured:
-	E-SAN-TM3.1 if 64QAM is supported by SAN without power back off, or
-	E-SAN-TM3.1 at manufacturer's declared rated output power if 64QAM is supported by SAN with power back off, and E-SAN-TM3.2 at maximum power, or
-	E-SAN-TM3.2 if highest modulation order supported by SAN is 16QAM, or
-	E-SAN-TM3.3 if highest modulation order supported by SAN is QPSK.
	For E-SAN-TM3.1, power back-off shall be applied if it is declared.
2)	Measure the EVM and frequency error as defined in annex H.
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The EVM of each E-UTRA carrier for different modulation schemes on PDSCH shall be less than the limits in table 6.5.3.5-1.
Table 6.5.3.5-1 EVM requirements for E-UTRA carrier
	Modulation scheme for PDSCH or sPDSCH
	Required EVM (%)

	QPSK
	18.5 

	16QAM
	13.5 

	64QAM (NOTE)
	9 

	NOTE:	EVM requirement for 64QAM is optional.



The EVM of each NB-IoT carrier on NB-PDSCH shall be less than the limits in table 6.5.2.5-2:
Table 6.5.3.5-2 EVM requirements for NB-IoT carrier
	Modulation scheme for NB-PDSCH
	Required EVM (%)(%)

	QPSK
	18.5 

	16QAM
	13.5



The EVM requirement shall be applicable within a time period around the centre of the CP therefore the EVM requirement is tested against the maximum of the RMS average of 10 subframes at the two window W extremities.

Table 6.5.2.5-3 and table 6.5.2.5-4 specify EVM window length (W) for normal CP, the cyclic prefix length  is 160 for symbols 0 and 144 for symbols 1-6.
Table 6.5.2.5-3 EVM window length for normal CP for E-UTRA
	Channel
Bandwidth MHz
	FFT size
	Cyclic prefix length for symbols 0 in FFT samples
	Cyclic prefix length  for symbols 1‑6 in FFT samples
	EVM window length W
	Ratio of W to total CP for symbols 1‑6 (NOTE) (%)

	1.4
	128
	10
	9
	5
	55.6

	NOTE: 	These percentages are informative and apply to symbols 1 through 6. Symbol 0 has a longer CP and therefore a lower percentage.



Table 6.5.2.5-4 EVM window length for normal CP for NB-IoT
	FFT size
	Cyclic prefix length for symbols 0 in FFT samples
	Cyclic prefix length  for symbols 1‑6 in FFT samples
	EVM window length W
	Ratio of W to total CP for symbols 1‑6 (NOTE) (%)

	128
	10
	9
	3
	33.3

	NOTE:	These percentages are informative and apply to symbols 1 through 6. Symbol 0 has a longer CP and therefore a lower percentage.



The EVM of each BOG carrier on PMCH shall be less than the limits in table 6.5.3.5-5:
Table 6.5.3.5-5 EVM requirements for BOG
	Modulation scheme for PMCH
	Required EVM (%)

	QPSK
	18.5 

	16QAM
	13.5



Table 6.5.3.5-6 specifies EVM window length (W) for extended CP for BOG.
Table 6.5.3.5-6: EVM window length for extended CP for BOG
	Channel Bandwidth (MHz)
	FFT size
	Cyclic prefix in FFT samples
	EVM window length W
	Ratio of W to total CP (NOTE) 
(%)

	10
	1024
	256
	250
	97.7

	Note:	These percentages are informative.




==============Next change==============
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For E-UTRA, DL RS power is the resource element power of Downlink Reference Symbol.
The absolute DL RS power is indicated on the DL-SCH. The 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 at the SAN TAB connector.
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 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 at the SAN TAB connector.
For BOG, this requirement is not applicable.

==============Next change==============
6.6.2.4	Method of test
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Test environment: Normal; see annex B.
RF channels to be tested for single carrier: M; see clause 4.9.1.
1	Connect the measurement device to the TAB connector as shown in annex D.1.1 for SAN type 1-H.
2	For a SAN declared to be capable of single carrier operation (D.39), start transmission according to the applicable test configuration in clause 4.8 using the corresponding test model E-SAN-TM1.1 or test model for BOG at manufacturer's declared rated carrier output power per TAB connector (Prated,c,TABC, D.34).
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1	Measure the spectrum emission of the transmitted signal using at least the number of measurement points, and across a span, as listed in table 6.6.2.4.2-1. The selected resolution bandwidth (RBW) filter of the analyser shall be 30 kHz or less.
Table 6.6.2.4.2-1: Span and number of measurement points for OBW measurements
	Bandwidth
	SAN channel bandwidth
BWChannel (MHz)

	
	0.2
(NOTE 1)
	1.4
(NOTE 2)
	10
(NOTE 3)

	Span (MHz)
	0.4
	10
	20

	Minimum number of measurement points
	400
	1429
	400

	NOTE 1: 0.2 MHz channel bandwidth applies to NB-IoT only. 
NOTE 2: 1.4 MHz channel bandwidth applies to E-UTRA only. 
NOTE 3: 10 MHz channel bandwidth applies to BOG only. 



NOTE:	The detection mode of the spectrum analyzer will not have any effect on the result if the statistical properties of the out-of-OBW power are the same as those of the inside-OBW power. Both are expected to have the Rayleigh distribution of the amplitude of Gaussian noise. In any case where the statistics are not the same, though, the detection mode must be power responding. The analyser may be set to respond to the average of the power (root-mean-square of the voltage) across the measurement cell.
2)	Compute the total of the power, P0, (in power units, not decibel units) of all the measurement cells in the measurement span. Compute P1, the power outside the occupied bandwidth on each side. P1 is half of the total power outside the bandwidth. P1 is half of (100 % - (occupied percentage)) of P0. For the occupied percentage of 99 %, P1 is 0.005 times P0.
3)	Determine the lowest frequency, f1, for which the sum of all power in the measurement cells from the beginning of the span to f1 exceeds P1.
4)	Determine the highest frequency, f2, for which the sum of all power in the measurement cells from f2 to the end of the span exceeds P1.
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For E-UTRA, the occupied bandwidth for each carrier shall be less than the channel bandwidth as defined in TS 36.108 [2], clause 5.3A. 
For NB-IoT standalone operation, the occupied bandwidth for carrier shall be less than the channel bandwidth as defined in TS 36.108 [2], clause 5.3B.
For BOG, the occupied bandwidth for carrier shall be less than the channel bandwidth as defined in TS 36.108 [2], clause 5.3C.

==============Next change==============
[bookmark: _Toc106201385][bookmark: _Toc153561878][bookmark: _Toc155651514][bookmark: _Toc120611213][bookmark: _Toc120622761][bookmark: _Toc120611622][bookmark: _Toc120632272][bookmark: _Toc120631622][bookmark: _Toc120627156][bookmark: _Toc120627721][bookmark: _Toc120612887][bookmark: _Toc120615078][bookmark: _Toc120625516][bookmark: _Toc120614176][bookmark: _Toc74961810][bookmark: _Toc121753998][bookmark: _Toc120628882][bookmark: _Toc120610811][bookmark: _Toc53182456][bookmark: _Toc98773626][bookmark: _Toc120623905][bookmark: _Toc120612040][bookmark: _Toc120629470][bookmark: _Toc120609277][bookmark: _Toc136850998][bookmark: _Toc169796121][bookmark: _Toc120613316][bookmark: _Toc120632922][bookmark: _Toc120622255][bookmark: _Toc120634223][bookmark: _Toc161921730][bookmark: _Toc120626600][bookmark: _Toc76545067][bookmark: _Toc120623380][bookmark: _Toc120609668][bookmark: _Toc120634874][bookmark: _Toc37272187][bookmark: _Toc210410218][bookmark: _Toc120612460][bookmark: _Toc61182694][bookmark: _Toc66728007][bookmark: _Toc21099951][bookmark: _Toc120614619][bookmark: _Toc120624979][bookmark: _Toc75242721][bookmark: _Toc120624442][bookmark: _Toc120613746][bookmark: _Toc58860197][bookmark: _Toc120626053][bookmark: _Toc89955201][bookmark: _Toc120630971][bookmark: _Toc36645133][bookmark: _Toc138879962][bookmark: _Toc45884433][bookmark: _Toc155650996][bookmark: _Toc29809749][bookmark: _Toc120610059][bookmark: _Toc120633572][bookmark: _Toc121822626][bookmark: _Toc138880429][bookmark: _Toc171510837][bookmark: _Toc120628297][bookmark: _Toc82595170][bookmark: _Toc145040383][bookmark: _Toc121754668][bookmark: _Toc58862701]6.6.3	Adjacent Channel Leakage Power Ratio (ACLR)
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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.
The requirements shall apply outside the Satellite Access Node RF Bandwidth or Radio Bandwidth whatever the type of transmitter considered (e.g. single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification.
[bookmark: _Toc120627723][bookmark: _Toc120612462][bookmark: _Toc120628884][bookmark: _Toc120612889][bookmark: _Toc171510839][bookmark: _Toc120625518][bookmark: _Toc153561880][bookmark: _Toc145040385][bookmark: _Toc75242723][bookmark: _Toc120624444][bookmark: _Toc120634876][bookmark: _Toc169796123][bookmark: _Toc120610061][bookmark: _Toc120611624][bookmark: _Toc36645135][bookmark: _Toc120633574][bookmark: _Toc120634225][bookmark: _Toc120626602][bookmark: _Toc121754670][bookmark: _Toc155650998][bookmark: _Toc106201387][bookmark: _Toc120614178][bookmark: _Toc120624981][bookmark: _Toc120623382][bookmark: _Toc120613748][bookmark: _Toc121754000][bookmark: _Toc120610813][bookmark: _Toc58862703][bookmark: _Toc120627158][bookmark: _Toc120615080][bookmark: _Toc89955203][bookmark: _Toc210410220][bookmark: _Toc121822628][bookmark: _Toc155651516][bookmark: _Toc58860199][bookmark: _Toc45884435][bookmark: _Toc120611215][bookmark: _Toc120628299][bookmark: _Toc120623907][bookmark: _Toc21099953][bookmark: _Toc120609670][bookmark: _Toc66728009][bookmark: _Toc120622257][bookmark: _Toc120632924][bookmark: _Toc98773628][bookmark: _Toc120612042][bookmark: _Toc82595172][bookmark: _Toc161921732][bookmark: _Toc74961812][bookmark: _Toc76545069][bookmark: _Toc136851000][bookmark: _Toc120622763][bookmark: _Toc138880431][bookmark: _Toc138879964][bookmark: _Toc53182458][bookmark: _Toc120631624][bookmark: _Toc37272189][bookmark: _Toc120614621][bookmark: _Toc120630973][bookmark: _Toc120613318][bookmark: _Toc120632274][bookmark: _Toc29809751][bookmark: _Toc61182696][bookmark: _Toc120626055][bookmark: _Toc120629472][bookmark: _Toc120609279]6.6.3.2	Minimum requirement
The minimum requirement applies per single-band connector supporting transmission in the operating band.
The minimum requirement for SAN type 1-H is defined in TS 36.108 [2], clause 6.6.3.2.
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To verify that the adjacent channel leakage power ratio requirement shall be met as specified by the minimum requirement.
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Test environment: Normal; see annex B.
RF channels to be tested for single carrier: B, M and T; see clause 4.9.1.
Satellite Access Node RF Bandwidth positions to be tested for multi-carrier: BRFBW, MRFBW and TRFBW in single-band operation; see clause 4.9.1.
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For SAN type 1-H where there may be multiple TAB connectors, they may be tested one at a time or multiple TAB connectors may be tested in parallel as shown in annex D.1.1 for SAN type 1-H. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
1	Connect the single-band connector or multi-band connector under test to measurement equipment as shown in annex D.1.1 for SAN type 1-H. All connectors not under test shall be terminated.
	The measurement device characteristics shall be:
-	Measurement filter bandwidth: defined in clause 6.6.3.5.
-	Detection mode: true RMS voltage or true average power.
2	For a connectors declared to be capable of single carrier operation only (D.39), set the representative connectors under test to transmit according to the applicable test configuration in clause 4.8 using the corresponding test models E-SAN-TM1.1 or test model for BOG in clause 4.9.2 at rated carrier output power Prated,c,TABC for SAN type 1-H (D.34).
	For a connector under test declared to be capable of multi-carrier operation set the connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models or set of physical channels in clause 4.9.2. 
1	Measure ACLR for the frequency offsets both side of channel frequency as specified in table 6.6.3.5‑1 and in table 6.6.3.5-2. In multiple carrier case only offset frequencies below the lowest and above the highest carrier frequency used shall be measured.
2	Repeat the test with the channel set-up according to E-SAN-TM1.2 in clause 4.9.2.
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The ACLR is defined with a square filter of bandwidth equal to the transmission bandwidth configuration of the transmitted signal (BWConfig) centred on the assigned channel frequency and a filter centred on the adjacent channel frequency according to the tables below.
The ACLR shall be higher than the value specified in table 6.6.3.5-1 and table 6.6.3.5-2.
Table 6.6.3.5-1: SAN ACLR limit for GEO class
	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
(dB)

	1.4, 10
	BWChannel
	E-UTRA of same BW 
	Square (BWConfig) (NOTE 1)
	13.2

	
	2 x BWChannel
	E-UTRA of same BW 
	Square (BWConfig) (NOTE 1)
	13.2

	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:	1.4 MHz channel applies for E-UTRA; 10 MHz channel applies for BOG.




==============End of change==============
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