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1. Introduction
In RAN4#104-bis-e meeting, A WF [1] on NTN enhancements part1 was agreed. Some remaining issues in WF need further discussion in next meeting.
 This contribution provides our views on remaining issues for SAN RF requirements for above 10GHz bands.
2. Discussion
SAN type
As per the WF [1], the remaining issues concerning SAN type are shown as below:
	Issue 2-1-1: Radiated
The following proposal is agreed (see GTW Agreement 18/10/2022).
Proposal 2-1-1-1: As starting point, at least SAN radiated requirements shall be defined for NTN Ka-band in Rel-18. FFS whether conductive requirements shall be defined or not 

Issue 2-1-2: type 2-O
Further discussion is needed.



Table 5.1-1: Definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-1
	24250 MHz – 52600 MHz

	
	FR2-2
	52600 MHz – 71000 MHz



In WID[2], satellite harmonized Ka band was considered as reference, the typical frequency in Ka band is 20 GHz for DL and 30GHz for UL[2]. The frequency ranges in TN is defined in Table 5.1-1 of TS 38.104 copied as above. We can observe that the 20 GHz for DL in Ka band is outside all frequency ranges, and 30GHz for UL in Ka band is inside FR2-1 frequency range, so FR2-1 (24250MHz-52600MHz) from TN is not applicable for Ka band of NTN. To keep DL (20GHz) and UL frequency (30GHz) of Ka band in one frequency range, extending FR2-1 downwards is needed. 
Observation 1: To keep DL (20GHz) and UL frequency (30GHz) of Ka band in one frequency range, extending FR2-1 downwards is needed.
Currently, only BS type 2-O is defined for FR2-1 in TN. Since 20 GHz for DL in Ka band of NTN is close to 24250MHz of FR2-1. From perspective of radio frequency characteristic, SAN type 2-O should be similar to BS type 2-O. For 20GHz radio frequency, there is no need to define conductive requirement due to high transmission loss. So to define SAN 2-O for Ka band NTN is reasonable. 
Proposal 1: Not to define conductive requirements for Ka band NTN.
Proposal 2: To define SAN type 2-O for Ka band NTN.

SAN RF parameters for TX
As per the WF [1], the remaining issues concerning SAN RF parameters for TX are shown as below:
	Proposal 2-1-3-1: Further discussion is needed on whether all of the following requirements need to be specified.
· SAN output power 
· Output power dynamics
· RE power control dynamic range
· Total power dynamic range
· Transmit ON/OFF power
· Transmitted signal quality
· Frequency error
· Modulation quality
· Time alignment error
· Unwanted emissions
· Occupied bandwidth
· Adjacent Channel Leakage Power Ratio
· Operating band unwanted emissions
· Transmitter spurious emissions
· Transmitter intermodulation




From above discussion, we think defining SAN type 2-O for Ka band of NTN is sufficient, so the initial applicability considerations for Radiated TX requirement for SAN type 2-O in Ka band of NTN are shown in Table 2-1.
Table 2-1: Summaries of initial applicability considerations for Radiated TX requirement for SAN type 2-O in Ka band of NTN
	Requirement
	Initial applicability consideration

	Radiated transmit power
	EIRP accuracy for SAN type 2-O is different from that for SAN type 1-O. the ±3.4dB EIRP accuracy for BS type 2-O from TN can be as starting point.

	OTA Satellite Access Network output power
	TRP accuracy for SAN type 2-O is different from that for SAN type 1-O. the ±3dB TRP accuracy for BS type 2-O from TN can be as starting point.

	OTA RE power control dynamic range
	This requirement is not applicable for SAN type 2-O, since there is no need to define this requirement similar to BS type 2-O.

	OTA total power dynamic range
	This depends on SCS and CBW supported in Ka band of NTN, For same SCS and CBW with same spectrum utilization, the requirement for BS type 2-O in FR2-1 from TN can be reused for SAN type 2-O.

	OTA transmit ON/OFF power
	Similar to SAN type 1-O, this requirement is not applicable for SAN type 2-O, because this requirement is only for TDD, and operating band for SAN type 2-O in Ka band of NTN is FDD instead of TDD.

	OTA frequency error
	To reuse the same requirement for SAN type 1-O defined in TS 38.108.

	OTA modulation quality
	To reuse the same requirement for SAN type 1-O defined in TS 38.108, 64QAM is optional. Define EVM window length for supported SCS for SAN type 2-O.

	OTA time alignment error
	Similar to SAN type 1-O, this requirement is not applicable for SAN type 2-O, because this requirement is only for multi-layer MIMO transmission, and there is only single layer (stream) MIMO transmission supported by NTN.

	OTA occupied bandwidth
	To reuse the same requirement for SAN type 1-O defined in TS38.108 which is following ITU-R Recommendation SM.328.

	OTA ACLR
	This depends on the outcome of coexistence study.

	OTA out-of-band emission
	Define ΔfOBUE for SAN type 2-O, and decide whether OBUE requirement for SAN type 1-O can be reused for SAN type 2-O.

	OTA transmitter spurious emission (general)
	Spurious frequency range for SAN type 2-O can be defined as 30 MHz –2nd harmonic of the upper frequency edge of the DL operating band. The basic limit for SAN type 1-O in TS 38.108 can be as reference. 

	Protection of the SAN receiver of own
	This requirement shall be applied for NR FDD operation in order to prevent degradation of own receivers by emissions from a type 2O SAN. We need to further discuss whether this requirement is needed in the case of high propagation loss of Ka band of NTN.

	OTA transmitter intermodulation
	Similar to SAN type 1-O, his requirement is not applicable for SAN type 2-O, because there is No surrounding interfering SAN next to SAN.


From above analysis, we have the following observation:
Observation 2: The OTA RE power control dynamic range, OTA transmit ON/OFF power, OTA time alignment error, and OTA transmitter intermodulation are not applicable for SAN type 2-O in Ka band of NTN.

SAN RF parameters for RX
As per the WF [1], the remaining issues concerning SAN RF parameters for RX are shown as below:
	Proposal 2-1-3-2: Further discussion is needed on whether all of the following requirements need to be specified.
· Reference sensitivity level
· Dynamic range 
· ACS
· In-band blocking
· Out of band blocking
· Receiver spurious emission
· Receiver intermodulation
· In-channel selectivity




From above discussion, we think defining SAN type 2-O for Ka band of NTN is sufficient, so the initial applicability considerations for Radiated RX requirement for SAN type 2-O in Ka band of NTN are shown in Table 2-2.
Table 2-2: Summaries of initial applicability considerations for Radiated RX requirement for SAN type 2-O in Ka band of NTN
	Requirement
	Initial applicability consideration

	OTA sensitivity
	This requirement is not applicable for SAN type 2-O, because the following OTA reference sensitivity level considering beamforming gain is sufficient.

	OTA reference sensitivity level
	To reuse same approach for BS type 2-O from TN. EISREFSENS levels are derived from a single declared basis level EISREFSENS_50M, which is based on a reference measurement channel with 50 MHz SAN channel bandwidth. 
Decide noise figure for SAN type 2-O.

	OTA dynamic range
	Since OTA dynamic range is not applicable for BS type 2-O in TN. So we think this requirement is not applicable for SAN type 2-O. 

	OTA ACS
	This depends on the outcome of coexistence study.

	OTA in-band blocking
	Similar to SAN type 1-O, this requirement is not applicable for SAN type 2-O, because there is no In-band blocker.

	OTA out-of-band blocking
	Define ΔfOOB for SAN type 2-O, and decide whether 0.0029 V/m Interfering signal RMS field-strength for SAN type 1-O applies to SAN type 2-O.

	OTA receiver spurious emission
	Similar to SAN type 1-O, this requirement is not applicable for SAN type 2-O, because this requirement is not applicable for FDD operation.

	OTA receiver intermodulation
	Similar to SAN type 1-O, this requirement is not applicable for SAN type 2-O, because there is No surrounding interfering SAN next to SAN.

	OTA in-channel selectivity
	To reuse same approach for BS type 2-O from TN. Need to check whether 14dBc required ICS based on IoT level from TN can be reused for SAN type 2-O.



From above analysis, we have the following observation:
Observation 3: The OTA sensitivity, OTA dynamic range, OTA in-band blocking, OTA receiver spurious emission, and OTA receiver intermodulation are not applicable for SAN type 2-O in Ka band of NTN.

3. Conclusion
This contribution provides our general consideration on SAN RF requirement for above 10GHz bands. The following observations and proposals are concluded as follows:
[bookmark: _GoBack]Observation 1: To keep DL (20GHz) and UL frequency (30GHz) of Ka band in one frequency range, extending FR2-1 downwards is needed.
Proposal 1: Not to define conductive requirements for Ka band NTN.
Proposal 2: To define SAN type 2-O for Ka band NTN.
Observation 2: The OTA RE power control dynamic range, OTA transmit ON/OFF power, OTA time alignment error, and OTA transmitter intermodulation are not applicable for SAN type 2-O in Ka band of NTN.
Observation 3: The OTA sensitivity, OTA dynamic range, OTA in-band blocking, OTA receiver spurious emission, and OTA receiver intermodulation are not applicable for SAN type 2-O in Ka band of NTN.

4. References
[1] R4-2217467, Way Forward on NR NTN Enhancements Part1, Moderator (THALES), RAN4#104-bis-e
[2] RP-221819, Revised WID: NR NTN (Non-Terrestrial Networks) enhancements, Thales, RAN#96
[3] 3GPP TR 38.821

