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1. Introduction
This contribution provides our views on SAN RF conformance testing requirements for above 10GHz bands.
2. Discussion
Measurement uncertainties
Table 2-1: NTN operating band for Ka-band NTN [1]
	NTN operating band
	UL
Earth-to-Space
	DL
Space-to-Earth

	n5121
	27.5 - 30.0 GHz
	17.3 - 20.2 GHz

	n5112
	28.35 - 30.0 GHz
	17.3 - 20.2 GHz

	n5103
	27.5 - 28.35 GHz
	17.3 - 20.2 GHz


According to the agreed NTN operating band for Ka-band NTN as shown in above Table 2-1, the DL frequency ranges for the three bands are within 17.3-20.2 GHz, and the UL frequency ranges of the three bands are within 27.5-30GHz. In TS 38.141-1, there are measurement uncertainties for 24.25 – 29.5 GHz for FR2 OTA receiver tests. Since  most of the range of 27.5-30GHz overlaps with the range of 24.25 – 29.5 GHz, we think that MU for 24.25 – 29.5 GHz for FR2 TN BS OTA receiver tests can be reused for MU for 27.5-30GHz for SAN type 2-O OTA receiver tests. For MU for 17.3-20.2 GHz for FR2 SAN type 2-O OTA transmitter tests, TE vendors’ inputs are needed.
Proposal 1: MU for 24.25 – 29.5 GHz for FR2 TN BS OTA receiver tests can be reused for MU for 27.5-30GHz for SAN type 2-O OTA receiver tests.
Proposal 2: For MU for 17.3-20.2 GHz for FR2 SAN type 2-O OTA transmitter tests, TE vendors’ inputs are needed.

SAN configurations
Since SAN type 2-O uses the same radiated requirement reference points as SAN type 1-O. So SAN type 1-O transmitter test interfaces are applicable for SAN type 2-O. And SAN type 1-O receiver test interfaces are applicable for SAN type 2-O.
Proposal 3: SAN type 1-O transmitter test interfaces are applicable for SAN type 2-O. And SAN type 1-O receiver test interfaces are applicable for SAN type 2-O.

Manufacturer declarations
Since it is agreed that there is no OTA sensitivity requirement for SAN type 2-O[2], so manufacturer declarations related to OTA sensitivity (OSDD-related) is not needed. Therefore, manufacturer declarations for SAN type 1-O except OSDD-related manufacturer declaration can be reused for SAN type 2-O. In addition, EIS REFSENS for FR2 (EISREFSENS_50M) need to be added.
Proposal 4: Manufacturer declarations for SAN type 1-O except OSDD-related manufacturer declaration can be reused for SAN type 2-O. In addition, EIS REFSENS for FR2 (EISREFSENS_50M) need to be added.

Test Signal
Since the SCS and CBW for FR2-1 TN BS were agreed to be reused for Ka-band SAN[3], the test signal for BS type 2-O with BS channel bandwidth replaced by SAN channel bandwidth can be reused for SAN type 2-O. So test signal for SAN type 2-O can be defined as shown in Table 2-2.
Table 2-2: Signal to be used to build NR TCs for SAN type 2-O
	Operating band characteristics
	FDL_high – FDL_low ≤ 3250 MHz

	TC signal
	BWchannel
	100 MHz (Note 1, Note 2)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing declared per operating band (D.7)

	NOTE 1:	SAN vendor can decide to test with 50 MHz SAN channel bandwidth and smallest supported SCS declared per operating band (D.7) instead of 100 MHz SAN channel bandwidth in certain regions, where spectrum allocation and regulation require testing with 50 MHz.
NOTE 2:	If this SAN channel bandwidth is not supported, the narrowest supported SAN channel bandwidth declared per operating band (D.7) shall be used.



Proposal 5: Agree the following test signal in Table 2-2 for SAN type 2-O,
Table 2-2: Signal to be used to build NR TCs for SAN type 2-O
	Operating band characteristics
	FDL_high – FDL_low ≤ 3250 MHz

	TC signal
	BWchannel
	100 MHz (Note 1, Note 2)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing declared per operating band (D.7)

	NOTE 1:	SAN vendor can decide to test with 50 MHz SAN channel bandwidth and smallest supported SCS declared per operating band (D.7) instead of 100 MHz SAN channel bandwidth in certain regions, where spectrum allocation and regulation require testing with 50 MHz.
NOTE 2:	If this SAN channel bandwidth is not supported, the narrowest supported SAN channel bandwidth declared per operating band (D.7) shall be used.




Test Model
From perspective of test model, since RAN1 parameters of Ka-band NTN and FR2-1 TN are basically the same except 64QAM is FFS for NTN[3,2], so we think the NR-FR2-TM1.1, NR-FR2-TM2 and NR-FR2-TM3.1 for FR2 in TS 38.141-2 are applicable for Ka-band NTN. As the transmit ON/OFF power, TAE and receiver spurious emissions are not applicable for Ka-band NTN, so NR-FR2-TM1.1 is not applicable for transmit ON/OFF power, TAE and Receiver spurious emissions requirements. NR-FR2-TM2’s applicability to 64QAM is depending on the decision on 64QAM.
              Table 2-3: Test model for Ka-band NTN
	Test models for FR2 in TS38.141-2
	Applicability for NTN SAN 
	Test model for FR2-NTN

	NR-FR2-TM1.1
	Applicable,  remove the wording of applying to transmit ON/OFF power, TAE and Receiver spurious  emissions compared with TN test specification; 
	NR-SAN-FR2-TM1.1

	NR-FR2-TM2
	Applicable, applicability for 64QAM pending on the further discussion.
	NR-SAN-FR2-TM2

	NR-FR2-TM3.1
	Applicable
	NR-SAN-FR2-TM3.1



Proposal 6: Agree the test model in following table for Ka-band NTN
             Table 2-3: Test model for Ka-band NTN
	Test models for FR2 in TS38.141-2
	Applicability for NTN SAN 
	Test model for FR2-NTN

	NR-FR2-TM1.1
	Applicable,  to remove the wording of applying to transmit ON/OFF power, TAE and Receiver spurious  emissions compared with TN test specification;   
	NR-SAN-FR2-TM1.1

	NR-FR2-TM2
	Applicable, applicability for 64QAM pending on the further discussion.
	NR-SAN-FR2-TM2

	NR-FR2-TM3.1
	Applicable
	NR-SAN-FR2-TM3.1



Test Configuration
It is agreed that multi-band and non-contiguous operation are not supported in Rel-18[4], only single carrier and multi-carrier are supported for SAN type 2-O. So test configuration NRTC1 is sufficient for SAN type 2-O, no other TC is needed. Existing test configuration NRTC1 in TS 38.181 is applicable for SAN type 2-O.
Proposal 7: Test configuration NRTC1 is sufficient for SAN type 2-O, no other TC is needed. Existing test configuration NRTC1 in TS 38.181 is applicable for SAN type 2-O.

RF Channels
Since only single carrier and multi-carrier are supported for SAN type 2-O[4], RF channels for single carrier and multi-carrier definition in TS 38.181 are sufficient for SAN type 2-O, other RF channels are not needed. RF channels for single carrier and multi- carrier operation for transmitter requirements for SAN type 1-O can be reused for SAN type 2-O. So RF channels for SAN type 2-O can be defined as shown in Table 2-4.
Table 2-4: RF channels for SAN type 2-O
	Requirements
	single carrier
	Multi-carrier

	9.2
	Radiated transmit power
	B,M,T
	BRFBW, MRFBW, TRFBW

	9.3
	OTA SAN output power
	B,M,T
	BRFBW, MRFBW, TRFBW

	9.4
	OTA total power dynamic range
	M
	-

	9.6.2
	OTA Frequency Error 
	Same as EVM
	Same as EVM

	9.6.3
	OTA Modulation quality
	B, T
	BRFBW, TRFBW

	9.7.2
	OTA Occupied BW
	M
	-

	9.7.3
	OTA ACLR
	B, T
	BRFBW,  TRFBW

	9.7.4
	OTA Out-of-band emissions
	B,M,T
	BRFBW, MRFBW, TRFBW

	9.7.5
	OTA Transmitter spurious emissions
	B for spurious frequencies below the band, T for frequencies above the band
	BRFBW for spurious frequencies below the band, TRFBW for frequencies above the band



Proposal 8: RF channels for single carrier and multi-carrier operation for transmitter requirements for SAN type 1-O can be reused for SAN type 2-O.

3. Conclusion
This contribution provides our general consideration on SAN RF conformance testing requirement for above 10GHz bands. The following observations and proposals are provided as follows:
Proposal 1: MU for 24.25 – 29.5 GHz for FR2 TN BS OTA receiver tests can be reused for MU for 27.5-30GHz for SAN type 2-O OTA receiver tests.
Proposal 2: For MU for 17.3-20.2 GHz for FR2 SAN type 2-O OTA transmitter tests, TE vendors’ inputs are needed.
Proposal 3: SAN type 1-O transmitter test interfaces are applicable for SAN type 2-O. And SAN type 1-O receiver test interfaces are applicable for SAN type 2-O.
Proposal 4: Manufacturer declarations for SAN type 1-O except OSDD-related manufacturer declaration can be reused for SAN type 2-O. In addition, EIS REFSENS for FR2 (EISREFSENS_50M) need to be added.
Proposal 5: Agree the following test signal in Table 2-2 for SAN type 2-O,
Table 2-2: Signal to be used to build NR TCs for SAN type 2-O
	Operating band characteristics
	FDL_high – FDL_low ≤ 3250 MHz

	TC signal
	BWchannel
	100 MHz (Note 1, Note 2)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing declared per operating band (D.7)

	NOTE 1:	SAN vendor can decide to test with 50 MHz SAN channel bandwidth and smallest supported SCS declared per operating band (D.7) instead of 100 MHz SAN channel bandwidth in certain regions, where spectrum allocation and regulation require testing with 50 MHz.
NOTE 2:	If this SAN channel bandwidth is not supported, the narrowest supported SAN channel bandwidth declared per operating band (D.7) shall be used.


Proposal 6: Agree the test model in following table for Ka-band NTN
             Table 2-3: Test model for Ka-band NTN
	Test models for FR2 in TS38.141-2
	Applicability for NTN SAN 
	Test model for FR2-NTN

	NR-FR2-TM1.1
	Applicable,  to remove the wording of applying to transmit ON/OFF power, TAE and Receiver spurious  emissions compared with TN test specification;   
	NR-SAN-FR2-TM1.1

	NR-FR2-TM2
	Applicable, applicability for 64QAM pending on the further discussion.
	NR-SAN-FR2-TM2

	NR-FR2-TM3.1
	Applicable
	NR-SAN-FR2-TM3.1



[bookmark: _GoBack]Proposal 7: Test configuration NRTC1 is sufficient for SAN type 2-O, no other TC is needed. Existing test configuration NRTC1 in TS 38.181 is applicable for SAN type 2-O.
Proposal 8: RF channels for single carrier and multi-carrier operation for transmitter requirements for SAN type 1-O can be reused for SAN type 2-O.
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