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1. Introduction
In RAN4#105 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
Conducted Requirements (SAN type 2-H)
As per the WF [1], the remaining issues concerning conducted requirement (SAN type 2-H) are shown as below:
	Issue 3-1-2: Conducted Requirements (SAN type 2-H)
· Proposals
· Option 1: Not to define conductive requirements for Ka band NTN (R4-2218466/P1, R4-2218491/P1)
Agreement: Introduce Type 2-O radiated requirements and FFS for conductive requirements for Ka band/above 10GHz.



There is not FR2 BS conductive product, because it suffers from performance loss due to large transmission loss of RF transmission line and structural unreliability due to large number of antenna (TAB) connector interfaces for phase antenna array. So the conducted requirements for FR2 BS were not defined in TS 38.104. For Ka-band NTN SAN, there may be SAN with a small number of antenna (TAB) connectors for non-phase antenna array, such as reflection antenna. From perspective of testing, the SAN and reflection antenna need to be tested separately may save testing time. But for this SAN with small number of antenna (TAB) connectors, it can be as SAN type 2-O, and OTA requirement can be applicable. Using OTA requirement for SAN with small number of antenna (TAB) connectors is sufficient.
Observation 1: Not define conductive requirement, Using OTA requirement for SAN with small number of antenna (TAB) connectors is sufficient.

OTA Tx requirements for SAN type 2-O
As per the WF [1], the remaining issues concerning OTA Tx requirements for SAN type 2-O are shown as below:
	· Proposals
· Option 1: Agree with the list of OTA Tx requirements to be specified as listed in Table 1 (R4-2218491/P2)
· Option 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. (R4-2218466/O2)
· Option 3: To define SAN RF requirement for NTN in Ka-band as proposed below (R4-2219380/P2)
· Agreement:
· Option 1 as starting point 
· FFS whether (OTA) RE power control dynamic range and (OTA) Total power dynamic range applicable or not
· Detailed requirements need to be further study 




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.



Referring to TS 38.104, OTA RE power control dynamic range is not defined for BS type 2-O since the RE level power control for FR2-1 is not needed. So for Ka band SAN type 2-O, since 20 GHz for DL in Ka band of NTN is close to 24250MHz of FR2-1 and 30GHz for UL in Ka band of NTN is in FR2-1, from perspective of frequency, SAN type 2-O is similar to BS type 2-O, so OTA RE power control dynamic range is not applicable for SAN type 2-O.
Observation 2: OTA RE power control dynamic range is not applicable for SAN type 2-O．
According to option 1 in WF and our above observation 1, we think that 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. 
Proposal 1: 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.

The OTA total power dynamic range defined for BS type 2-O in TS 38.104 is copied as below:
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OTA total power dynamic range minimum requirement for BS type 2-O is specified such as for each NR carrier it shall be larger than or equal to the levels specified in table 9.4.3.3-1 in FR2-1 and table 9.4.3.3-2 in FR2-2.
Table 9.4.3.3-1: Minimum requirement for BS type 2-O total power dynamic range in FR2-1
	SCS
	OTA total power dynamic range (dB)

	(kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	60
	18.1
	21.2
	24.2
	N/A

	120
	15.0
	18.1
	21.2
	24.2



Table 9.4.3.3-2: Minimum requirement for BS type 2-O total power dynamic range in FR2-2
	SCS
	OTA total power dynamic range (dB)

	(kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	120
	18.1
	24.2
	N/A
	N/A
	N/A

	480
	N/A
	18.1
	21.2
	24.2
	N/A

	960
	N/A
	15.1
	18.1
	21.2
	[21.9]





The OTA total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition, and it is very important for power control. For SAN type 2-O in Ka band of NTN, the OTA total power dynamic range need to be applicable. Since the 30GHz for DL in Ka band of NTN is close to 24250MHz of FR2-1, so the OTA total power dynamic range for BS type 2-O in FR2-1 can be reused for SAN type 2-O in Ka band of NTN.
Proposal 2: The OTA total power dynamic range for BS type 2-O in FR2-1 can be reused for SAN type 2-O in Ka band of NTN.

OTA Rx requirements for SAN type 2-O
	Proposals
· Option 1: Agree with the list of OTA Rx requirements to be specified as listed in Table 2  (R4-2218491/P3).
· Option 2: 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 (R4-2218466/O3)
· Option 3: To define SAN RF requirement for NTN in Ka-band as proposed below (R4-2219380/P2)

Recommended WF
· Option 1 as starting point 
· FFS whether OTA sensitivity, OTA dynamic range, OTA in-band blocking applicable or not for SAN type 2-O in Ka-band
· Detailed requirements need to be further study 




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.



In TS 38.104, there were two radiated sensitivity requirements (the OTA sensitivity and OTA reference sensitivity level) for BS. For BS type 1-O, the OTA sensitivity and OTA reference sensitivity level are applicable. For BS type 2-O, only OTA reference sensitivity is applicable.   So for SAN type 2-O, we propose to follow BS type 2-O to only define OTA REFSENS.
Observation 3: It’s reasonable that SAN type 2-O follows BS type 2-O approach. No OTA sensitivity requirement for SAN type 2-O, the OTA sensitivity is the same as the OTA reference sensitivity level.

In TS 38.104, OTA dynamic range is not specified and not applicable for BS type 2-O. Referring to Dynamic range requirements for Range 2 NR BS in clause 10.4.1 of TR 38.817-02, this is because CDF plot of IoT (interference over thermal) of FR2 (mmWave) simulation results show that 95% point IoT for all scenarios (UMA, UMI, etc) is ~ 0dB, which indicates the corresponding NFR (noise floor rise) for OTA dynamic range is ~ 0dB. So there is no need to specify OTA dynamic range requirement for BS type 2-O. At same time, the absolute levels for demodulation requirements shall be well above (e.g. at least ~5dB) the AWGN noise floor, thus the small dynamic range (~ 0dB) shall be handled via demodulation requirements.  For SAN type 2-O OTA dynamic range in Ka band of NTN, generally method is the CDF plot of IoT (interference over thermal) simulation in Ka band of NTN for dynamic range is needed. But from our understanding, 95% point IoT for OTA dynamic range for SAN type 2-O in Ka band (30GHz for UL) of NTN can be lower than that of BS type 2-O, due to following reason:
1) Due to larger path loss between SAN and UE comparing to that of BS and UE, the UL interference signals reach to the SAN side will be much lower than that for TN BS.
2) Due to narrower beam width of NTN UE comparing to that of TN UE,  UL interference received by SAN will be smaller than that received by TN BS.
So, we think the there is no need to specify OTA dynamic range requirement for SAN type 2-O, since 95% point IoT for SAN type 2-O can be lower than that for BS type 2-O.
Observation 4: There is no need to specify OTA dynamic range requirement for SAN type 2-O, since 95% point IoT for SAN type 2-O can be lower than that for BS type 2-O.

Generally, in-band blocking requirement for FR1 NTN is dependent on the outcome of coexistence study. In TS 38.108, the in-band blocking requirement is not applicable for FR1 SAN, when it comes to Ka-band NTN, due to higher path loss in Ka-band than that in FR1, it is reasonable that in-band blocking requirement is also not applicable for Ka band SAN.
Observation 5: The in-band blocking requirement is not applicable for FR1 SAN, due to higher path loss in Ka-band than that in FR1. It is reasonable that in-band blocking requirement is also not applicable for Ka band SAN.

According to option 1 in WF and our above observations, we think that 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.
Proposal 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: Not define conductive requirement, Using OTA requirement for SAN with small number of antenna (TAB) connectors is sufficient.
Observation 2: OTA RE power control dynamic range is not applicable for SAN type 2-O．
Proposal 1: 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.
Proposal 2: The OTA total power dynamic range for BS type 2-O in FR2-1 can be reused for SAN type 2-O in Ka band of NTN.
Observation 3: It’s reasonable that SAN type 2-O follows BS type 2-O approach. No OTA sensitivity requirement for SAN type 2-O, the OTA sensitivity is the same as the OTA reference sensitivity level.
Observation 4: There is no need to specify OTA dynamic range requirement for SAN type 2-O, since 95% point IoT for SAN type 2-O can be lower than that for BS type 2-O.
Observation 5: The in-band blocking requirement is not applicable for FR1 SAN, due to higher path loss in Ka-band than that in FR1. It is reasonable that in-band blocking requirement is also not applicable for Ka band SAN.
Proposal 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.
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