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1 Introduction
During RAN4#105 meeting a WF in [1] was approved with the following agreement on the OTA Tx requirements for SAN: 
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In this contribution we provide further inputs to the discussion on Core RF requirements for the SAN.
2 Discussion
2.1 Tx requirements
[bookmark: _Ref118147434]Referring to the table 1 in [2], we provide further inputs below: 

	Requirement
	Huawei view

	Radiated transmit power (EIRP)
	Align the approach with the SAN type 1-O as well as BS type 2-O, i.e. define the requirement based on EIRP manufacturer declaration. 
The accuracy of the declared output power values to reuse the [± 3.4 dB] from the BS type 2-O specification in TS 38.104, as the starting point (Normal test conditions). 

Extreme conditions to be removed due to ambiguity in FR1 discussion.

	OTA Satellite Access Node output power (TRP)
	Align the approach with the SAN type 1-O as well as BS type 2-O, i.e. define the requirement based on TRP manufacturer declaration. 
The accuracy of the declared output power values to reuse the [± 3 dB] from the BS type 2-O specification in TS 38.104, as the starting point (Normal test conditions). 

	Output power dynamics

	OTA RE power control dynamic range
	Align the approach with the BS type 2-O, i.e. no requirement.

	OTA Total power dynamic range
	Align the approach with the SAN type 1-O as well as BS type 2-O, i.e. define the requirement following the approach in TS 38.104 section 9.4.3.3 for the Minimum requirement for BS type 2-O total power dynamic range in FR2-1.

	OTA Transmit ON/OFF power
	Tx ON/OFF power requirement is not applicable to FDD. Therefore this requirement is not applicable to SAN operating in FDD and to this WI.

	Transmitted signal quality

	OTA Frequency error
	Align the approach with the SAN type 1-O as well as BS type 2-O, i.e. define the OTA Frequency error requirement for SAN as 0.05 ppm observed over 1 ms.

	OTA Modulation quality
	In case of SAN type 1-O, QPSK and 16QAM requirements were defined, while the 64QAM requirement was considered as Optional, due to some companies considering it as not practical for NTN deployments. 
In order to provide be more pragmatic for FR2 specification, the following is proposed for now: 
Reuse QPSK and 16QAM requirements of 17.5% and 12.5%, respectively. 

	OTA Time alignment error
	Following the discussion for SAN operation in FR1 where TAE requirement was decided not to be applicable, it is suggested not to define it for FR2 either. 
In case CA and/or MIMO features will be confirmed to be applicable to the SAN operation in future releases, RAN4 can come back to TAE discussion. 

	Unwanted emissions

	OTA Occupied bandwidth
	Align the approach with the SAN type 1-O as well as BS type 2-O, i.e. define the requirement of OTA occupied bandwidth for each NR carrier shall be less than the SAN channel bandwidth.

	OTA Adjacent Channel Leakage Power Ratio
	Referring to the coexistence simulations conclusions in FR1, its proposed to align the ACLR requirement with the NTN scenarios specific conclusions reached for SAN type 1-O, i.e. define ACLR as 24 dB.
No absolute ACLR, same as for SAN type 1-O. 

	OTA Operating band unwanted emissions
	OTA OBUE requirement for SAN type 1-O was derived based on the ITU recommendation SM.1541-6. The same approach is expected to apply for SAN type 2-O. Measurement bandwidth (for conformance testing) value may require to be adjusted due to higher frequency range. 

	OTA TX spurious emissions: General
	Similar as for SAN type 1-O, this is a regulatory requirement, which is to be defined based on ITU-R SM.329.

	OTA TX spurious emissions: Protection of the SAN receiver 
	Align the approach with SAN type 1-O based on NTN deployment specific conditions, i.e. no requirement to be defined.

	OTA TX intermodulation
	Align the approach with the SAN type 1-O due to NTN-specific deployment conditions, i.e. no requirement to be defined. 



Based on the above summary, the following proposals are formulated: 
Proposal 1: Radiated transmit power (EIRP): define the requirement based on EIRP manufacturer declaration, with the accuracy of the declared output power value reusing the [± 3.4 dB] from the BS type 2-O specification in TS 38.104 (Normal test conditions). 
Proposal 2: Radiated transmit power (EIRP): no requirement for Extreme test conditions. 
Proposal 3: OTA Satellite Access Node output power (TRP): define the requirement based on TRP manufacturer declaration, with the accuracy of the declared output power value reusing the [± 3 dB] from the BS type 2-O specification in TS 38.104 (Normal test conditions).
Proposal 4: OTA RE power control dynamic range: Align the approach with the BS type 2-O and no requirement to be defined. 
Proposal 5: OTA Total power dynamic range: define the requirement following the approach in TS 38.104 section 9.4.3.3 for the Minimum requirement for BS type 2-O total power dynamic range derivation in FR2-1.
Proposal 6: OTA Frequency error: define the OTA Frequency error requirement for SAN as 0.05 ppm observed over 1 ms.
Proposal 7: OTA Modulation quality: Reuse QPSK and 16QAM requirements of 17.5% and 12.5%, respectively.

Proposal 8: define the requirement of OTA occupied bandwidth for each NR carrier shall be less than the SAN channel bandwidth.
Proposal 9: OTA relative ACLR: align the requirement with SAN type 1-O and define as 24 dB.
Proposal 10: OTA absolute ACLR: align the requirement with SAN type 1-O no requirement to be defined.
Proposal 11: OTA OBUE: reuse the approach from SAN type 1-O and define the requirement based on related ITU recommendation SM.1541-6. 
Proposal 12: OTA TX spurious emissions: General requirement: defined the requirement based on ITU-R SM.329.
Proposal 13: OTA TX spurious emissions: Protection of the SAN receiver: Align the approach with SAN type 1-O based on NTN deployment specific conditions, i.e. no requirement to be defined.
Proposal 14: OTA TX intermodulation: Align the approach with SAN type 1-O based on NTN deployment specific conditions, i.e. no requirement to be defined.
2.2 Rx requirements
Referring to the table 1 in [2], we provide further inputs below: 

	Requirement
	Huawei view

	OTA sensitivity
	Align the approach with BS type 2-O, i.e. There is no OTA sensitivity requirement for FR2, the OTA sensitivity is the same as the OTA reference sensitivity. 

	OTA Reference sensitivity level
	Referring to the BS type 2-O spec, the OTA Reference sensitivity level is defined as an integer values from certain range of values, e.g. in case of WA BS it was defined as: 
“For Wide Area BS, EISREFSENS_50M is an integer value in the range -96 to -119 dBm. The specific value is declared by the vendor.”
As the above approach differs from the FR1 approach with the absolute values defined per CBW/SCS combination, it is suggested to have further check on the applicability of the range of values for NTN SAN deployment. 

	OTA Dynamic range 
	Align the approach with the BS type 2-O, i.e. no requirement. 

	OTA ACS
	To be further discussed based on coexistence simulations.

	OTA In-band blocking
	Align the approach with the SAN type 1-O, i.e. no requirement.

	OTA Out of band blocking
	In case of BS type 2-O this requirement is defined from 30 MHz up to the 2nd harmonic, with the CW interferer set based on field-strength value. Applicability and definition of this requirement is to be further analysed.

	OTA Receiver spurious emission
	Align the approach with the SAN type 1-O, i.e. no requirement.

	OTA Receiver intermodulation
	Align the approach with the SAN type 1-O, i.e. no requirement.

	OTA In-channel selectivity
	To be further discussed based on IoT curves.



Proposal 15: OTA sensitivity: Align the approach with BS type 2-O, i.e. no OTA sensitivity requirement for FR2, the OTA sensitivity is the same as the OTA reference sensitivity (see proposal 16).
Proposal 16: OTA Reference sensitivity level: while the overall requirement framework can be reused from the BS type 2-O in TS 38.104, the range of EIS values applicable to the NTN SAN deployment in FR2 requires further study. 
Proposal 17: OTA Dynamic range: Align the approach with the BS type 2-O, i.e. no requirement to be defined.
Proposal 18: OTA ACS: To be further discussed based on coexistence simulations.
Proposal 19: OTA In-band blocking: Align the approach with the SAN type 1-O, i.e. no requirement to be defined.
Proposal 20: OTA Out of band blocking: for further study.
Proposal 21: OTA Receiver spurious emission: Align the approach with the SAN type 1-O, i.e. no requirement to be defined.
Proposal 22: OTA Receiver intermodulation: Align the approach with the SAN type 1-O, i.e. no requirement to be defined.
Proposal 23: OTA In-channel selectivity: for further study.
Proposal 24: co-location requirements: to mirror the agreement from FR1, there are no co-location requirements for SAN type 2-O either. 
3 Conclusions 
Based on the above discussion, the following proposal was formulated: 

Proposal 1: Radiated transmit power (EIRP): define the requirement based on EIRP manufacturer declaration, with the accuracy of the declared output power value reusing the [± 3.4 dB] from the BS type 2-O specification in TS 38.104 (Normal test conditions). 
Proposal 2: Radiated transmit power (EIRP): no requirement for Extreme test conditions. 
Proposal 3: OTA Satellite Access Node output power (TRP): define the requirement based on TRP manufacturer declaration, with the accuracy of the declared output power value reusing the [± 3 dB] from the BS type 2-O specification in TS 38.104 (Normal test conditions).
Proposal 4: OTA RE power control dynamic range: Align the approach with the BS type 2-O and no requirement to be defined. 
Proposal 5: OTA Total power dynamic range: define the requirement following the approach in TS 38.104 section 9.4.3.3 for the Minimum requirement for BS type 2-O total power dynamic range derivation in FR2-1.
Proposal 6: OTA Frequency error: define the OTA Frequency error requirement for SAN as 0.05 ppm observed over 1 ms.
Proposal 7: OTA Modulation quality: Reuse QPSK and 16QAM requirements of 17.5% and 12.5%, respectively.

Proposal 8: define the requirement of OTA occupied bandwidth for each NR carrier shall be less than the SAN channel bandwidth.
Proposal 9: OTA relative ACLR: align the requirement with SAN type 1-O and define as 24 dB.
Proposal 10: OTA absolute ACLR: align the requirement with SAN type 1-O no requirement to be defined.
Proposal 11: OTA OBUE: reuse the approach from SAN type 1-O and define the requirement based on related ITU recommendation SM.1541-6. 
Proposal 12: OTA TX spurious emissions: General requirement: defined the requirement based on ITU-R SM.329.
Proposal 13: OTA TX spurious emissions: Protection of the SAN receiver: Align the approach with SAN type 1-O based on NTN deployment specific conditions, i.e. no requirement to be defined.
Proposal 14: OTA TX intermodulation: Align the approach with SAN type 1-O based on NTN deployment specific conditions, i.e. no requirement to be defined.
Proposal 15: OTA sensitivity: Align the approach with BS type 2-O, i.e. no OTA sensitivity requirement for FR2, the OTA sensitivity is the same as the OTA reference sensitivity (see proposal 16).
Proposal 16: OTA Reference sensitivity level: while the overall requirement framework can be reused from the BS type 2-O in TS 38.104, the range of EIS values applicable to the NTN SAN deployment in FR2 requires further study. 
Proposal 17: OTA Dynamic range: Align the approach with the BS type 2-O, i.e. no requirement to be defined.
Proposal 18: OTA ACS: To be further discussed based on coexistence simulations.
Proposal 19: OTA In-band blocking: Align the approach with the SAN type 1-O, i.e. no requirement to be defined.
Proposal 20: OTA Out of band blocking: for further study.
Proposal 21: OTA Receiver spurious emission: Align the approach with the SAN type 1-O, i.e. no requirement to be defined.
Proposal 22: OTA Receiver intermodulation: Align the approach with the SAN type 1-O, i.e. no requirement to be defined.
Proposal 23: OTA In-channel selectivity: for further study.
Proposal 24: co-location requirements: to mirror the agreement from FR1, there are no co-location requirements for SAN type 2-O either. 
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