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Introduction
In last meeting, RAN4 can make some conclusions on UE Tx RF requirements, e.g. ACLR requirements, general spurious emission and Minimum output power. However, some other UE RF requirements are not discussed. RAN4 should decide how to relax the minimum output power requirements. In this paper, we’d like to further discuss the UE Tx RF requirements based on the approved WF [1].
Transmitter characteristics
1) Minimum output power
Based on the co-existence simulation results, all the NTN UE transmit the Maximum output power due to the large path loss. Thus, it’s very hard to choose one value for the Minimum output power for NTN UE from real deployment. If anyway RAN4 have to specify this requirement, let’s try to find some evidence from the UL link budget shown below.
Table 1 UL link budget
	Scenarios
	LEO600-Rural
	LEO600-Urban
	LEO1200-Rural
	LEO1200-Urban

	UE Tx power(dBm)
	23
	23
	23
	23

	Satellite Rx antenna Gain(dBi)
	30
	30
	30
	30

	Coupling loss (dB)
	124
	121
	130
	127

	Received power level at UE antenna connector(dBm)
	-101
	-98
	-107
	-104

	Noise Figure for satellite(dB)
	4.3
	4.3
	4.3
	4.3

	UL RB allocation
	100
	100
	100
	100

	SCS(MHz)
	0.015
	0.015
	0.015
	0.015

	10log10(kT) for dBm/Hz
	-174
	-174
	-174
	-174

	Thermal Noise
	-97.15 
	-97.15 
	-97.15 
	-97.15 

	SNR
	-3.85 
	-0.85 
	-9.85 
	-6.85 



Based on the link budget, there is no much room to decrease the UE Tx power in order to guarantee the link connection.
Observation 1: Based on the link budget, there is no much room to decrease the UE Tx power in order to guarantee the link connection.
Observation 2: The minimum output power can be larger than 10dBm.
Since this requirement is so loosen that there is no need to test this requirement. If we don’t test this requirement, it can reduce the UE’s test burden.
Besides, the power control function specified in TS 38.213 is copied here. It can be observed that there is no RAN1’s impact no matter whether RAN4 specify/test the minimum output power or not.
[image: ][dBm]
Proposal 1: Since UE can meet this requirement easily, it should be clarified in the spec that there is no need to test minimum output power requirement to reduce the test burden.
2) Carrier leakage
The carrier leakage requirements specified in table 6.4.2.2-1 from TS 38.101-1 can be reused for NTN UE, but the range of output power should be aligned with the minimum output power and maximum output power.
Proposal 2: To specify the carrier leakage as below.
Table 1: Requirements for Carrier Leakage
	Parameter
	Relative Limit (dBc)

	Output power > 10 dBm 
	-28


3) In-band emission
The in-band emission requirements specified in table 6.4.2.3 from TS 38.101-1 can be reused for NTN UE.
Proposal 3: The in-band emission requirements specified in table 6.4.2.3 from TS 38.101-1 can be reused for NTN UE under the condition that Output power is larger than 10dBm.
4) Spurious emissions for UE co-existence
Generally, NTN handheld UE can only be deployed in the area where there is no IMT BS coverage. Thus, there is no need to specify the spurious emissions for UE co-existence. If some strict spurious emissions need to be met with additional power reduction, the link between SAN and UE will be failure.
Proposal 4: there is no need to specify the spurious emissions for UE co-existence since NTN handheld UE with TN function can only be deployed in the area where there is no IMT BS coverage.
5) Frequency error
Referring to the clause 7.4.2.2.4 from TR 38.863, the definition for frequency error is shown below.
“The UE basic measurement interval of modulated carrier frequency is 1 UL slot. The mean value of basic measurements of UE modulated carrier frequency shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to the carrier frequency received from the Satellite Access Node.”
In my understanding, the carrier frequency received from the Satellite Access Node may include the Doppler shift between satellite and UE. We can assume that UE received a signal with f0 + fd from SAN. After getting the PVT ephemeris, UE need to compensate the Doppler shift and transmit a signal with f0 – fd. Then, the SAN can receive UL signal without Doppler shift.
6) 64QAM
Based on the approved WF [2], we reached the following agreement. 
RAN4 follow the assumption that NTN handheld User Equipment has both TN and NTN functionalities for FR1 in Rel-17 NTN WI from RAN4 requirements perspective.
For TN UE, the 64QAM is mandatory. That means the NTN handheld UE can also support 64QAM naturally since NTN handheld User Equipment has both TN and NTN functionalities for FR1. Maybe some logic issues can be observed if 64QAM (DL and UL) for NTN satellite UE is an optional feature.
3 Summary
Based on the discussion, all the observations and proposals are listed below:
Observation 1: Based on the link budget, there is no much room to decrease the UE Tx power in order to guarantee the link connection.
Observation 2: The minimum output power can be larger than 10dBm.
Proposal 1: Since UE can meet this requirement easily, it should be clarified in the spec that there is no need to test minimum output power requirement to reduce the test burden.
Proposal 2: To specify the carrier leakage as below.
Table 1: Requirements for Carrier Leakage
	Parameter
	Relative Limit (dBc)

	Output power > 10 dBm 
	-28


Proposal 3: The in-band emission requirements specified in table 6.4.2.3 from TS 38.101-1 can be reused for NTN UE under the condition that Output power is larger than 10dBm.
Proposal 4: there is no need to specify the spurious emissions for UE co-existence since NTN handheld UE with TN function can only be deployed in the area where there is no IMT BS coverage.
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