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1 Introduction
This contribution provides a text proposal to TS36.181 [1] on Annex D. 
2 Reference
[1] R4-2302451, TS 36.181 SAN conformance testing skeleton and work-split arrangement, Huawei, approved.
Text Proposal
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D.1	SAN type 1-H transmitter
D.1.1	SAN output power, output power dynamics, frequency error, EVM, unwanted emissions for SAN type 1-H
TAB connectors may be connected to the measurement equipment singularly and tested one at a time (figure D.1.1-1), or may be tested simultaneously in groups (figure D.1.1-2) where the group size may range from two to all the TAB connectors which are subject to particular transmitter test in this test setup.
In all cases the measurement is per TAB connector but the measurement may be done in parallel.


Figure D.1.1-1: Measuring system set-up for SAN type 1-H output power, output power dynamics, frequency error, EVM, unwanted emissions for a single TAB connector


Figure D.1.1-2: Measuring system set-up for SAN type 1-H output power, output power dynamics, frequency error, EVM, unwanted emissions for multiple TAB connectors
D.1.2	Transmitter intermodulation for SAN type 1-H
The requirement and the measuring system set-up are not applicable in this version of the specification.
D.1.3	Transmitter spurious emissions for SAN type 1-H
TAB connectors may be connected to the measurement equipment singularly and tested one at a time (figure D.1.3-1), or may be tested simultaneously in groups (figure D.1.3-2) where the group size may range from two to all the TAB connectors which are subject to transmitter spurious emissions test.
In all cases the measurement is per TAB connector but the measurement may be done in parallel.


Figure D.1.3-1: Measuring system set-up for transmitter spurious emissions for a single TAB connector


Figure D.1.3-2: Measuring system set-up for transmitter spurious emissions for multiple TAB connectors in parallel test
D.1.4	Time alignment error for SAN type 1-H
The requirement and the measuring system set-up are not applicable in this version of the specification.
D.2	SAN type 1-H receiver
D.2.1	Reference sensitivity level for SAN type 1-H


Figure D.2.1-1: Measuring system set-up for SAN type 1-H reference sensitivity level test
D.2.2	Receiver dynamic range for SAN type 1-H


Figure D.2.2-1: Measuring system set-up for SAN type 1-H dynamic range test
D.2.3	Receiver adjacent channel selectivity for SAN type 1-H


Figure D.2.3-1: Measuring system set-up for SAN type 1-H adjacent channel selectivity
and narrowband blocking test
D.2.4	Receiver spurious emissions
The requirement and the measuring system set-up are not applicable in this version of the specification.
D.2.5	Receiver In-channel selectivity for SAN type 1-H


Figure D.2.5-1: Measuring system set-up for SAN type 1-H in-channel selectivity test
D.2.6	Receiver intermodulation for SAN type 1-H
The requirement and the measuring system set-up are not applicable in this version of the specification.
D.3	SAN type 1-H and type 1-O transmitter
The OTA chamber configuration shown in this section is intended to be generic and may represent any suitable OTA chamber (e.g. far field anechoic chamber, Compact Antenna Test Range (CATR), near field chamber, Reverberation chamber).
The link between the satellite and the Gateway is made in conducted mode. The Gateway equipment (modems, RF chain, commands, telemetries, etc.) may be partially or completely located outside the chamber. 
D.3.1	Radiated transmit power, OTA output power, OTA output power dynamics, OTA transmitted signal quality, OTA unwanted emissions, OTA transmitter spurious emissions
[image: ]
Figure D.3.1-1: Measurement set up for radiated transmit power, OTA output power dynamics and OTA transmitted signal quality (SAN type 1-O)
D.4	SAN type 1-H and type 1-O receiver
The OTA chamber configurations shown in this section are intended to be generic and may represent any suitable OTA chamber (e.g. Far field anechoic chamber, Compact Antenna Test Range (CATR), Near field chamber).
The link between the satellite and the Gateway is made in conducted mode. The Gateway equipment (modems, RF chain, commands, telemetries, etc.) may be partially or completely located outside the chamber. 
D.4.1	OTA sensitivity and OTA reference sensitivity level
[image: ]
Figure D.4.1-1: Measurement set up for OTA sensitivity and OTA reference sensitivity level

D.4.2	OTA dynamic range, OTA adjacent channel selectivity
[image: ]
Figure D.4.2-1: Measurement set up for OTA dynamic range

D.4.3	OTA out-of-band blocking
[image: ]
Figure D.4.3-1: Measurement set up for general OTA out-of-band blocking
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D.5	SAN type 1-H performance requirements
D.5.1	Performance requirements for PUSCH, single user PUCCH, PRACH on single antenna port in multipath fading conditions 


Figure D.5.1-1: Functional set-up for performance requirements for PUSCH, single user PUCCH, PRACH on single antenna port in multipath fading conditions for SAN with 1Rx 



Figure D.5.1-2: Functional set-up for performance requirements for PUSCH, single user PUCCH, PRACH on single antenna port in multipath fading conditions for SAN with Rx diversity (2 Rx case shown)
NOTE 1:	The HARQ Feedback could be done as an RF feedback or as a digital feedback. The HARQ Feedback should be error free.
D.5.2	Performance requirements for PUSCH and PRACH in static conditions


Figure D.5.2-1: Functional set-up for performance requirements for PUSCH and PRACH in static conditions for SAN with 1Rx case shown


Figure D.5.2-2: Functional set-up for performance requirements for PUSCH and PRACH in static conditions for SAN with Rx diversity (2 Rx case shown)
D.5.3	Performance requirements for UL timing adjustment


Figure D.5.3-1: Functional set-up for performance requirement for UL timing adjustment 
NOTE:	The HARQ feedback and TA commands could be done as an RF feedback or as a digital feedback. The HARQ feedback and TA commands should be error free.


-----End of TP -----

3GPP
oleObject3.bin


Transceiver unit array 







  #1







  #2







 #K







Transceiver array boundary







Transceiver array boundary connector TAB(n) 







Measurement equipment







Load







Load







TX notch












image3.emf
 

Transceiver   unit array    

   #1  

   #2  

  #K  

Transceiver   array boundary  

Transceiver array boundary connector TAB(n)    

Measurement  equip ment  

Load  

Load  

TX  notch  


oleObject4.bin


Transceiver unit array 







  #1







  #2







 #K







Transceiver array boundary







Transceiver array boundary connector TAB(n) 







Measurement equipment







TX notch







TX notch







TX notch












image4.emf
 

Transceiver   unit array    

   #1  

   #2  

  #K  

Transceiver   array boundary  

Transceiver array boundary connector TAB(n)    

Measurement   equipment  

TX notch  

TX notch  

TX notch  


oleObject5.bin


transceiver unit array 







  #1







  #2







 #K







transceiver array boundary







Transceiver array boundary connector TAB(n) 







Signal generator for the wanted signal











Load







Load












image5.emf
 

transceiver unit array    

   #1  

   #2  

  #K  

transceiver array boundary  

Transceiver array   boundary connector TAB(n)    

Signal generator for the  wanted signal    

Load  

Load  


oleObject6.bin


transceiver unit array 







  #1







  #2







 #K







transceiver array boundary







Transceiver array boundary connector TAB(n) 







Load







Load







Signal generator for the wanted signal







Signal generator for the AWGN interfering signal







Hybrid












image6.emf
 

transceiver unit array    

   #1  

   #2  

  #K  

transceiver array boundary  

Transceiver array boundary connector TAB(n)    

Load  

Load  

Signal generator for the  wanted signal  

Signal   generator for the  AWGN interfering  signal  

Hybrid  


oleObject7.bin


transceiver unit array 







  #1







  #2







 #K







transceiver array boundary







Transceiver array boundary connector TAB(n) 







Load







Load







Signal generator for the wanted signal







Signal generator for the interfering signal







Hybrid







ATT1







ATT2












image7.emf
 

transceiver unit array    

   #1  

   #2  

  #K  

transceiver array boundary  

Transceiver array boundary connector TAB(n)    

Load  

Load  

Signal generator for the  wanted signal  

Signal generator for the  interfering   signal  

Hybrid  

ATT1  

ATT2  


oleObject8.bin




transceiver unit array 







  #1







  #2







 #K







transceiver array boundary







Transceiver array boundary connector TAB(n) 







Load







Load







Signal generator for the wanted signal and interfering signal











Hybrid














image8.emf
   

transceiver unit array    

   #1  

   #2  

  #K  

transceiver array boundary  

Transceiver array boundary connector TAB(n)    

Load  

Load  

Signal generator for the  wanted signal and  i nterfering   signal    

Hybrid  


image9.emf
0

q

f

Positione

r

Declared coordinate reference 

point and orientation

Test system 

calibrated point

Test antenna

Gateway 

equipment

Measurement 

equipment

Satellite

Test system enclosure


image10.emf
0

q

f

Positione

r

Declared coordinate reference 

point and orientation

Test system 

calibrated point

Test antenna

Gateway 

equipment

Signal generator for 

the wanted signal

Satellite

Test system enclosure


image11.emf
0

q

f

Positione

r

Declared coordinate reference 

point and orientation

Test system 

calibrated point

Test antenna

Gateway 

equipment

Signal generator for 

the wanted signal

Satellite

Test system enclosure

Signal generator for 

the unwanted signal

Attenuator 1

Attenuator 1

Coupler


image12.emf
0

q

f

Positione

r

Declared coordinate reference 

point and orientation

Test system 

calibrated point

Test antenna 

(in-band)

Gateway 

equipment

Signal generator for 

the wanted signal

Satellite

Test system enclosure

Signal generator for 

the unwanted signal

Test antenna 

(out-of-band)


oleObject9.bin
 SHAPE  \* MERGEFORMAT 




transceiver unit array 







  #1







  #2







 #K







transceiver array boundary







Transceiver array boundary connector TAB(n) 







Load







Channel



Simulator











AWGN Generator











SAN tester











HARQ feedback (only for PUSCH)







Load












image13.emf
 

transceiver unit array    

   #1  

   #2  

  #K  

transceiver array boundary  

Transceiver array boundary connector TAB(n)    

Load  

Channel   S imulator    

AWGN  Generator    

SAN   tester    

HARQ   feedback (only for PUSCH)  

Load  


oleObject10.bin
 SHAPE  \* MERGEFORMAT 




transceiver unit array 







  #1







  #2







 #K







transceiver array boundary







Transceiver array boundary connector TAB(n) 







Load







Channel



Simulator











AWGN Generator











Channel



Simulator











AWGN GeneratorAWGN Generator











SAN tester











HARQ feedback (only for PUSCH)












image14.emf
 

transceiver unit array    

   #1  

   #2  

  #K  

transceiver array boundary  

Transceiver array boundary connector TAB(n)    

Load  

Channel   S imulator    

AWGN  Generator    

Channel   S imulator    

AWGN  Generator AWGN  Generator    

SAN   tester    

HARQ  feedback (only for PUSCH)  


oleObject11.bin
 SHAPE  \* MERGEFORMAT 




transceiver unit array 







  #1







  #2







 #K







transceiver array boundary







Transceiver array boundary connector TAB(n) 







Load







AWGN Generator











SAN tester











Load












image15.emf
 

transceiver unit array    

   #1  

   #2  

  #K  

transceiver array boundary  

Transceiver array boundary connector TAB(n)    

Load  

AWGN  Generator    

SAN   tester    

Load  


oleObject12.bin
 SHAPE  \* MERGEFORMAT 




transceiver unit array 







  #1







  #2







 #K







transceiver array boundary







Transceiver array boundary connector TAB(n) 







Load







AWGN Generator











AWGN GeneratorAWGN Generator











SAN tester
















image16.emf
 

transceiver unit array    

   #1  

   #2  

  #K  

transceiver array boundary  

Transceiver array boundary connector TAB(n)    

Load  

AWGN  Generator    

AWGN  Generator AWGN  Generator    

SAN   tester    


oleObject13.bin

[image: image1]

transceiver unit array 







  #1







  #2







 #K







transceiver array boundary







Transceiver array boundary connector TAB(n) 







Load







AWGN Generator











AWGN GeneratorAWGN Generator











SAN tester











HARQ feedback (only for PUSCH)







Stationary UE











Moving UE
















image17.emf
 

transceiver unit array    

   #1  

   #2  

  #K  

transceiver array boundary  

Transceiver array boundary  connector TAB(n)    

Load  

AWGN  Generator    

AWGN  Generator AWGN  Generator    

SAN   tester    

HARQ feedback (only for PUSCH)  

Stationary  UE    

Moving  UE    


oleObject1.bin


Transceiver unit array 







  #1







  #2







 #K







Transceiver array boundary







Transceiver array boundary connector TAB(n) 







Measurement equipment







Load







Load












image1.emf
 

Transceiver   unit array    

   #1  

   #2  

  #K  

Transceiver   array boundary  

Transceiver array boundary connector TAB(n)    

Measurement  e quipment  

Load  

Load  


oleObject2.bin


transceiver unit array 







  #1







  #2







 #K







transceiver array boundary







Transceiver array boundary connector TAB(n) 







Measurement Equipment












image2.emf
 

transceiver unit array    

   #1  

   #2  

  #K  

transceiver array boundary  

Transceiver array boundary connector TAB(n)    

Measurement  Equipment  


