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Introduction
In the RAN4#110 meeting, although the draft big CR [1] was endorsed in RAN4#110 meeting, there are a lot of open issues identified in this draft CR.

[bookmark: _Hlk162619050]In this paper, we’d like to discuss these open issues for VSAT Tx requirements. 
Discussion
TRP requirements for Ka band VSAT
In last meeting, there is one open issue specified in clause 9.2.1 below.
	The maximum output power values for TRP are TBD, FFS how to specify them.



If we checked the TS 38.104 for BS type 2-O, the maximum carrier TRP output power was specified.
	In normal conditions, the BS type 2-O maximum carrier TRP output power, Pmax,c,TRP measured at the RIB shall remain within ±3 dB of the rated carrier TRP output power Prated,c,TRP, as declared by the manufacturer.



Thus, similar approach can be used for Ka band VSAT. VSAT can indicate a capability to declare the maximum TRP output power with 3dB tolerance. Currently, there is no regulatory requirements for TRP observed so far. Thus, there is no need to limit the maximum TRP output power. The higher boundary of maximum TRP output power could be up to 47dBm.
Proposal 1: VSAT can indicate a capability to declare the maximum TRP output power with 3dB tolerance. The higher bound of maximum TRP output power could be up to 47dBm. FFS on the declared lower boundary. The granularity can be 1dBm.
Off-axis EIRP density
Currently, there is no definition on on-axis and off-axis EIRP. And the relationship between clause 9.2.1 and clause 9.2.2 is unclear. It’s unclear whether off-axis EIRP requirements for clause 9.2.2 are related to the EIRP mask (or EIRP density mask).
Referring to the ETSI EN 303 978 [2], the term of off-axis angle is specified below.
	off-axis angle: angle between the direction of the axis of the antenna main beam and the considered direction



But there is one definition on angle theta (θ) in this draft CR:
	θ	Angle in degrees from a line from the earth station antenna to the assigned orbital location of the target satellite



It seems that the definitions between angle theta (θ) in this draft CR and off-axis angle in ETSI standard are not aligned with each other.
Proposal 2: To align the definition between angle theta (θ) in this draft CR and off-axis angle in ETSI standard.
In clause 9.2.2, some regional requirements from FCC or ETSI are specified. As far as I know, ITU also have such requirements. Not sure which requirements can be selected as general requirements. Considering the general principle for RAN4, it’s better to specify it based on general requirements and additional reginal requirements by using network signalling.
In clause 9.2.2.3.3, it’s said that “for uncoordinated NTN fixed VSAT and for NTN mobile VSAT”, but it’s unclear which kind of VSAT can be considered as uncoordinated. Does that mean VSAT should report a capability to indicate whether it’s uncoordinated or not?
Proposal 3: it’s better to specify off-axis EIRP density requirements based on general requirements and additional reginal requirements by using network signalling in clause 9.2.2.
Observation 1: For additional Off-axis EIRP density requirements for protection of fixed services, not sure whether VSAT should report a capability to indicate whether it’s coordinated with fixed services or not.

Referring to the contribution [2], the feasibility for array antenna pattern is challenged to meet the FCC off-axis EIRP density requirements. Generally, if constant weight for all elements is used, the attenuation between main slob and second side-slob is about 10dB for phased array antenna pattern. Maybe more studies are needed whether/how type 2 and type 4 VSAT can meet FCC/ETSI off-axis EIRP requirements.

Observation 2: Generally, if constant weight for all elements is used, the attenuation between main slob and second side-slob is about 10dB for phased array antenna pattern. Maybe more studies are needed whether/how type 2 and type 4 VSAT can meet FCC/ETSI off-axis EIRP requirements.

Configured transmitted power
Currently, the tolerance in Table 9.2.3-1 was specified for EIRP, but it is not applicable to current Pumax definition of FR2-NTN VSAT. If we checked TS 38.101-2, the tolerance T(∆P) is used for MPR and P-MPR. However, there is no definition on EIRP tolerance in the formula of PUMAX,f,c

Proposal 4: To use the similar EIRP and TRP tolerance as FR2 BS 2-O type in normal condition, i.e. ±3.4 dB for EIRP tolerance and ±3 dB for TRP tolerance with the following change marks.
	9.2.3	Configured transmitted power
The NTN UE VSAT can configure its maximum output power. The configured NTN VSATUE maximum output power PCMAX,f,c for carrier f of a serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [11].
The configured NTN VSATUE maximum output power PCMAX,f,c for carrier f of a serving cell c shall be set such that the corresponding measured peak EIRP PUMAX,f,c is within the following bounds
PUEType, minEIRP - ToleranceEIRP≤ PUMAX,f,c ≤ EIRPmax + ToleranceEIRP
while the corresponding measured total radiated power PTMAX,f,c is bounded by the maximum TRP limit for UE defined in sub-clause 9.2.1. 
with PUEType, minEIRP is the NTN VSATUE minimum peak EIRP as specified in sub-clause 9.2.1, EIRPmax the applicable maximum EIRP as specified in sub-clause 9.2.1. Where, ToleranceEIRP is specified as 3.4 dB. The PUMAX,f,c requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).in beam peak direction.
while the corresponding measured total radiated power PTMAX,f,c is bounded by the maximum TRP limit Prated,UE indicated by UE within the TRP tolerance. 
Prated,UE – ToleranceTRP≤ PTMAX,f,c ≤ Prated,UE + ToleranceTRP
Where, ToleranceTRP is specified as 3 dB. The PTMAX,f,c requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode

The tolerance T(∆P) for applicable values of ∆P (values in dB) is specified in Table 9.2.3-1.
Table 9.2.3-1: PUMAX,f,c tolerance for FR2-NTN
	Operating Band
	∆P (dB)
	Tolerance T(∆P)
(dB)

	n510, n511, n512
	P = 0]
	[0]

	
	[0 < P ≤ 2]
	[1.5]

	
	[2 < P ≤ 3]
	[2.0]

	
	[3 < P ≤ 4]
	[3.0]

	
	[4 < P ≤ 5]
	[4.0]

	
	[5 < P ≤ 10]
	[5.0]

	
	[10 < P ≤ 15]
	[7.0]

	
	[15 < P ≤ X]
	[8.0]

	NOTE:	X is the value such that Pumax,f,c lower bound,  PUEType - P – T(P) = minimum output power specified in clause 9.2.1






Minimum output power
In clause 9.3.1.0, it’s said that minimum output power is defined based on EIRP. This requirement can be used for the lower boundary of power control. However, for satellite communication scenario, the near-far effect is not obvious. Generally, it’s about 3dB for the link power control. Thus, there is no need to specify such requirements.
Proposal 5: No need to specify Minimum output power requirement for Ka band VSAT.

Transmit OFF power
Based on the latest endorsed CR [1], -35dBm/BW was proposed for transmit off power. However, the Ka band VSAT may transmit higher TRP than handheld FR2 TN UE. Thus, the Transmit OFF power can’t be reused. Referring to TS 38.104 for FR2 BS type 2-O, the following requirements were specified.
	The OTA transmitter OFF TRP spectral density for BS type 2-O shall be less than -36 dBm/MHz.


Thus, it’s proposed to specify the similar requirements for Ka band VSAT as FR2 BS type 2-O.
Proposal 6: it’s proposed that the OTA transmitter OFF TRP spectral density for Ka band VSAT shall be less than -36 dBm/MHz.

Transmit ON/OFF time mask
Firstly, we should identify which scenarios are applicable to Ka band VSAT. Generally, we could just specify some general requirements initially. If we identified that some other features are also important in the future, we can introduce them one by one in the future.
Proposal 7: it’s proposed to introduce some basic requirements for Ka band VSAT in Rel-18. If other features are identified in the future, they could be considered later. 5us transient period is applicable for Ka band VSAT.
Frequency Error
For current frequency error requirements, the constant doppler shift is assumed. If the assumption is changed to time-varying doppler drift, current frequency error requirements should be further discussed.
Proposal 8: if the assumption is changed to time-varying doppler drift, current frequency error requirements should be further discussed.
Transmit modulation quality
[bookmark: _Hlk162614590]RAN4 should further discuss whether to specify such requirements. As the minimum output power (minimum controlled EIRP of the VSAT) is not small, the Transmit modulation quality requirements for TS 38.101-2 can’t be reused.
Proposal 9: The Transmit modulation quality requirements for TS 38.101-2 can’t be reused. RAN4 should further discuss whether to specify such requirements or not.

Out of Band Emissions
Proposal 10: NS value should be used for additional requirements specified in clause 9.5.2.2.2.
In clause 9.5.2.1, it’s said that all out of band emissions for FR2-NTN are TRP. However, the requirements specified in clause 9.5.3.2 and clause 9.5.3.3 are EIRP-based requirements. In addition, the “Carrier-on” “Emissions disabled” and “Carrier-off” states are specified in the spec without any definitions. It’s unclear whether new network signalling is needed to indicate different states. In clause 9.5.3.2.3, how can we know the parameter “K”?
Proposal 11: Before introducing clause 9.5.3.2 and 9.5.3.3 (EIRP based is controversial with TRP based declaration in clause 9.5.2.1.), it’s unclear whether new network signalling is needed to indicate different “Carrier-on” “Emissions disabled” and “Carrier-off” states. In clause 9.5.3.2.3, how can we know the parameter “K”?
Proposal 12: In table 9.5.3.1-1, the definition of OOB boundary is not aligned with SEM requirements.
Antenna point accuracy
Proposal 13: Antenna point accuracy should not be introduced into the spec until RAN4 fully discuss such requirements in detail. 
Some comments are listed here:
For clause 9.6.1:
1) The declared peak pointing accuracy () is not aligned with the fix the transmit antenna polarization angle with an accuracy of at least 1°.
2) Both linear polarization and circular polarization are mentioned here, do we have a clear polarization assumption in Rel-18?
3) It’s unclear what is the voltage axial ratio. Not sure whether there is a requirement for circularly polarized ESOMP.
4) ESOMP is not defined in current spec.
For clause 9.6.2:
1) For Pointing stability, is the high precision inertial navigation assumed for VSAT? How can we test such requirements under the condition of 100 km/h maximum wind speed, with gusts of 130 km/h lasting 3 seconds?
2) For Pointing accuracy capability, is it only for geostationary orbit scenario?
3) If the assumption for VSAT is circular polarization, it seems that there is no need to define the Polarization angle alignment capability for linear polarization.

Summary
Proposal 1: VSAT can indicate a capability to declare the maximum TRP output power with 3dB tolerance. The higher bound of maximum TRP output power could be up to 47dBm. FFS on the declared lower boundary. The granularity can be 1dBm.

Proposal 2: To align the definition between angle theta (θ) in this draft CR and off-axis angle in ETSI standard.
Proposal 3: it’s better to specify off-axis EIRP density requirements based on general requirements and additional reginal requirements by using network signalling in clause 9.2.2.
Observation 1: For additional Off-axis EIRP density requirements for protection of fixed services, not sure whether VSAT should report a capability to indicate whether it’s coordinated with fixed services or not.
Observation 2: Generally, if constant weight for all elements is used, the attenuation between main slob and second side-slob is about 10dB for phased array antenna pattern. Maybe more studies are needed whether/how type 2 and type 4 VSAT can meet FCC/ETSI off-axis EIRP requirements.

Proposal 4: To use the similar EIRP and TRP tolerance as FR2 BS 2-O type in normal condition, i.e. ±3.4 dB for EIRP tolerance and ±3 dB for TRP tolerance with the following change marks.
	9.2.3	Configured transmitted power
The NTN UE VSAT can configure its maximum output power. The configured NTN VSATUE maximum output power PCMAX,f,c for carrier f of a serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [11].
The configured NTN VSATUE maximum output power PCMAX,f,c for carrier f of a serving cell c shall be set such that the corresponding measured peak EIRP PUMAX,f,c is within the following bounds
PUEType, minEIRP - ToleranceEIRP≤ PUMAX,f,c ≤ EIRPmax + ToleranceEIRP
while the corresponding measured total radiated power PTMAX,f,c is bounded by the maximum TRP limit for UE defined in sub-clause 9.2.1. 
with PUEType, minEIRP is the NTN VSATUE minimum peak EIRP as specified in sub-clause 9.2.1, EIRPmax the applicable maximum EIRP as specified in sub-clause 9.2.1. Where, ToleranceEIRP is specified as 3.4 dB. The PUMAX,f,c requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).in beam peak direction.
while the corresponding measured total radiated power PTMAX,f,c is bounded by the maximum TRP limit Prated,UE indicated by UE within the TRP tolerance. 
Prated,UE – ToleranceTRP≤ PTMAX,f,c ≤ Prated,UE + ToleranceTRP
Where, ToleranceTRP is specified as 3 dB. The PTMAX,f,c requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode

The tolerance T(∆P) for applicable values of ∆P (values in dB) is specified in Table 9.2.3-1.
Table 9.2.3-1: PUMAX,f,c tolerance for FR2-NTN
	Operating Band
	∆P (dB)
	Tolerance T(∆P)
(dB)

	n510, n511, n512
	P = 0]
	[0]

	
	[0 < P ≤ 2]
	[1.5]

	
	[2 < P ≤ 3]
	[2.0]

	
	[3 < P ≤ 4]
	[3.0]

	
	[4 < P ≤ 5]
	[4.0]

	
	[5 < P ≤ 10]
	[5.0]

	
	[10 < P ≤ 15]
	[7.0]

	
	[15 < P ≤ X]
	[8.0]

	NOTE:	X is the value such that Pumax,f,c lower bound,  PUEType - P – T(P) = minimum output power specified in clause 9.2.1






Proposal 5: No need to specify Minimum output power requirement for Ka band VSAT.

Proposal 6: it’s proposed that The OTA transmitter OFF TRP spectral density for Ka band VSAT shall be less than -36 dBm/MHz.

Proposal 7: it’s proposed to introduce some basic requirements for Ka band VSAT in Rel-18. If other features are identified in the future, they could be considered later. 5us transient period is applicable for Ka band VSAT.

Proposal 8: if the assumption is changed to time-varying doppler drift, current frequency error requirements should be further discussed.

Proposal 9: The Transmit modulation quality requirements for TS 38.101-2 can’t be reused. RAN4 should further discuss whether to specify such requirements or not.

Proposal 10: NS value should be used for additional requirements specified in clause 9.5.2.2.2.

Proposal 11: Before introducing clause 9.5.3.2 and 9.5.3.3 (EIRP based is controversial with TRP based declaration in clause 9.5.2.1.), it’s unclear whether new network signalling is needed to indicate different “Carrier-on” “Emissions disabled” and “Carrier-off” states. In clause 9.5.3.2.3, how can we know the parameter “K”?
Proposal 12: In table 9.5.3.1-1, the definition of OOB boundary is not aligned with SEM requirements.

Proposal 13: Antenna point accuracy should not be introduced into the spec until RAN4 fully discuss such requirements in detail. 
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