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1 Introduction

In the RAN4 #100e meeting, RAN4 has initially discussed the transmitter and receiver RF requirements for handheld NTN UE [1]~[4] and made the way forward in [5]. This contribution further discussed the open issues based on this WF.

2 Discussion
Table 1 lists the agreements and open issues for each RF requirements based on the WF [5]

Table 1, the conclusion on RF requirements based on WF [5]
	Section
	Tx Requirement
	WF

	6.2.1
	UE maximum output power
	23 ±2

	6.2.2
	UE maximum output power reduction
	MPR, A-MPR requirements should be further evaluated after ACLR/SEM is defined.

	6.2.3
	UE additional maximum output power reduction
	Same as above

	6.2.4
	Configured transmitted power
	Requirement in 38.101 is used as the starting point for NTN UE

	6.3.1
	Minimum output power
	Option 1: The requirement in 38.101-1 is reused for NTN FR1.

Option 2: the minimum output power is determined by system level simulation.

	6.3.2
	Transmit OFF power
	Same as above

	6.3.3
	Transmit ON/OFF time mask
	The requirement frame work can be reused. Further check whether some adaption is needed.

	6.3.4
	Power control
	Need FFS

	6.4
	Transmit signal quality
	The current requirement is reused for NTN UE for the same modulation scheme.

-
FFS whether UL 64QAM and 256QAM should be excluded.

	6.5.1
	Occupied bandwidth
	Wait co-existence simulation results to determine SEM/ACLR

Further check if NTN UE would be a satellite device or not and the compliance, e.g. DRC 74-01.

	6.5.2
	Out of band emission (ACLR)
	

	6.5.3
	Spurious emissions
	

	6.5.4
	Transmit intermodulation
	FFS whether this requirement is needed considering the NTN UE operating scenario.

	Section
	Rx Requirement
	WF

	7.3
	Reference sensitivity
	Option 1: FFS on which band requirement to be reused, the FRC, SNR etc

Option 2: Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain can be reused to specify the REFSENS

	7.4
	Maximum input level
	Further evaluation is needed considering minimum CL between satellite and UE.

	7.5
	Adjacent channel selectivity
	Depends on co-existence study

	7.6
	Blocking characteristics
	Current requirement can be reused.

	7.7
	Spurious response
	Current requirement can be reused.

	7.8
	Intermodulation characteristics
	FFS

	7.9
	Rx spurious emssions
	-Use the 38.101-1 requirement as the starting point.

-Further check whether NTN UE would be a satellite device and the compliance, e.g. DRC 74-01.


Minimum output power
As we know, in defining requirements for minimum output power, it is necessary to consider that the minimum output power should be defined in a way that a sufficient dynamic range is available for power control to accommodate a network deployment consisting of UE’s at cell edge as well as those closer to the cell center. For a particular UE, the lower limit of the dynamic range is most likely determined by minimum output power when UE in the cell center, since the lowest path loss can be expected in this case. At the same time, minimum output power should also take into account the cost and feasibility of implementation in the UE. In particular, for NTN deployment, even UE in the cell center, it can be expected the path loss would be very large compared to TN deployment. Consequently, it is not possible the minimum output power for NTN can be defined as lower than that for TN. In the other hand, considering the similar RF characteristics can be expected for sub 6GHz from implementation point of view, the requirement in 38.101-1 can be reused for NTN FR1.
Observation 1: it is not possible the minimum output power for NTN can be defined lower than that for TN (e.g. -40dBm).
Proposal 1: the minimum output power requirement in 38.101-1 can be reused for NTN FR1.
Transmit intermodulation
TN UE transmit intermodulation requirement is introduced to ensure that the intermodulation products due to UE transmitting in close vicinity of each other in adjacent carrier is limited to an acceptable level. The UE intermodulation attenuation is defined by the ratio of the mean power of the wanted signal to the mean power of the intermodulation product when an interfering CW signal is added at a level below the wanted signal at each of the transmitter antenna port with the other antenna port(s) if any is terminated. Therefore, whether this requirement is needed or not depends on whether there is a scenario that UE is in close vicinity of each other with narrow bandwidth signal in adjacent carrier.

For NTN deployment, though the density of UE is low, it is still possible UEs are in close vicinity of each other. But whether those UEs will operated in adjacent carrier depend on deployment. However, if the transmit intermodulation is needed, the requirement in 38.101-1 can be reused for NTN FR1 since the similar RF characteristics can be expected for RF components under sub 6GHz.
Proposal 2: if the transmit intermodulation is needed, the requirement in 38.101-1 can be reused for NTN FR1.
Receiver intermodulation characteristics
Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal. Whether this requirement is needed or not also depends on whether there is a scenario that UE is in close vicinity of each other with narrow bandwidth signal in adjacent carrier. Thus, based on the same reason as transmit intermodulation, if the receiver intermodulation is needed, the requirement in 38.101-1 can be reused for NTN FR1.

Proposal 3: if the receiver intermodulation is needed, the requirement in 38.101-1 can be reused for NTN FR1.
3 Conclusion

Based on the discussion on transmitter and receiver RF requirements for handheld NTN UE, we give the following observation and proposals:

Observation 1: it is not possible the minimum output power for NTN can be defined lower than that for TN (e.g. -40dBm).
Proposal 1: the minimum output power requirement in 38.101-1 can be reused for NTN FR1.
Proposal 2: if the transmit intermodulation is needed, the requirement in 38.101-1 can be reused for NTN FR1.
Proposal 3: if the receiver intermodulation is needed, the requirement in 38.101-1 can be reused for NTN FR1.
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