[bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #105                                R4-2219612
Toulouse, France, 14 November– 18 November, 2022


Source: 	Huawei, HiSilicon
Title: 	Discussion on ATG UE Tx requirements
Agenda Item:	8.13.2.2
Document for:	Approval
Introduction
In RAN4#104bis-e meeting, a way forward [1] was approved with some options for each issue to further discuss. In this paper, we’d like to provide our views on ATG UE Tx requirements.
Discussion 
1) MOP requirements:
We have the following Way forward for ATG UE MOP requirements in last meeting.
<Way forward >:
Firstly, it’s proposed to define a range of ATG terminal’s maximum output power considering UL budget, UL traffic mode and regulation.
			Upper boundary: FFS (e.g. fixed value or infinite)
			Lower boundary: FFS (e.g. 23dBm, 26dBm, 29dBm…..)
Secondly, it’s proposed to consider the following options in this R18 WI:
			Option 1: Specify one value for ATG terminal’s maximum output power from the range.
			Option 2: specify a set of ATG terminal’s maximum output power from the range.
			Option 3: specify a range of ATG terminal’s maximum output power
Thirdly, it’s proposed to consider the following options for indicating the ATG terminal’s maximum output power
			Option 1: manufacturer declaration.
			Option 2: ATG terminal indicate the maximum output power using UE capability.
Firstly, RAN4 can assume (29dBm ~ infinite) for ATG UE MOP requirements.
Secondly, we can specify a range of ATG UE MOP, i.e. 29dBm ~ infinite
Since the aircraft isn’t fixed in the network and it isn’t like a network node, not sure whether the UE maximum output power can be declared by UE vendors independently. From network performance perspective, the minimum requirement for UE MOP should be clearly specified instead of depending on the declaration from UE vendors. In addition, network or TE need to the accurate MOP for ATG UE, so ATG UE can indicate its MOP by using UE capability.
Thirdly, ATG UE have to indicate the MOP by using UE capability.
Proposal 1: RAN4 can specify a range of ATG UE MOP, i.e. 29dBm ~ infinite. ATG UE can indicate its MOP by using UE capability. The tolerance of ATG UE MOP can be ±2dB.
2) MPR/AMPR requirements:
As ATG UE may use implementation which is similar to BS, thus higher linearity performance Tx chain can be expected without considering the limitation of size. Thus, it’s proposed not to specify MPR requirements.
Proposal 2: it’s proposed not to specify MPR/AMPR requirements for ATG UE.
3) Configured transmitted power
There is no need to specify Pcmax low boundary as the similar reason for MPR/AMPR. Thus, Pcmax for ATG UE can be expressed as below.
Proposal 3: it’s proposed to define the following Pcmax,f,c
PCMAX,f,c = MIN {PEMAX,c,  PPowerClass }
PEMAX,c is the value given by either the p-Max IE or the field additionalPmax of the NR-NS-PmaxList IE, whichever is applicable according to TS 38.331[7];
	PPowerClass is the maximum output power which is indicated by ATG UE without taking into account the tolerance specified in TBD;
4) Minimum output power
Minimum output power for ATG UE + antenna gain for ATG UE + antenna gain for BS – pathloss(2GHz, 3000m) >= RESENS of BS. And the assumptions for each parameter are shown below.
Antenna gain for ATG UE: 10 dB.
Antenna gain for BS: 23dB
Pathloss(2GHz, 3000m) = 32.5 +20log10(2)+20log10(3000)=108dB
REFSENS for BS 5MHz = -101.7 dBm
So Minimum output power for ATG UE is -27dBm.
Proposal 4: it’s proposed to specify Minimum output power for ATG UE as -27dBm.
5) Transmit OFF power and Transmit ON/OFF time mask
Proposal 5: it’s proposed to reuse the current requirements for Transmit OFF power and Transmit ON/OFF time mask as TS 38.101-1
6) Power control:
Proposal 6: it’s proposed to discuss whether the requirements specified in TS 38.101-1 can be reused or we need to define new sets of power control requirements.
7) Frequency error: 
Proposal 7: follow the definition in TS 38.101-5 and specify ± 0.1PPM considering Doppler pre-compensation function
8) Transmit modulation quality:
Proposal 8: to reuse the EVM/in-band emission and carrier leakage requirements specified in TS 38.101-1 for ATG UE.
9) Occupied bandwidth:
Proposal 9: to reuse Occupied bandwidth requirements specified in TS 38.101-1 for ATG UE.
10) SEM/ACLR:
Proposal 10: FFS depending on the co-existence study.
11) Spurious emission/ Spurious emissions for UE co-existence / Transmit intermodulation: 
Proposal 11: to reuse these requirements specified in TS 38.101-1 for ATG UE.

3 Summary
Based on the discussion, all the observations and proposals are listed below:
1) MOP requirements:
Proposal 1: RAN4 can specify a range of ATG UE MOP, i.e. 29dBm ~ infinite. ATG UE can indicate its MOP by using UE capability. The tolerance of ATG UE MOP can be ±2dB.
2) MPR/AMPR requirements:
Proposal 2: it’s proposed not to specify MPR requirements for ATG UE.
3) Configured transmitted power
Proposal 3: it’s proposed to define the following Pcmax,f,c
PCMAX,f,c = MIN {PEMAX,c,  PPowerClass }
PEMAX,c is the value given by either the p-Max IE or the field additionalPmax of the NR-NS-PmaxList IE, whichever is applicable according to TS 38.331[7];
	PPowerClass is the maximum output power which is indicated by ATG UE without taking into account the tolerance specified in TBD;
4) Minimum output power
Proposal 4: it’s proposed to specify Minimum output power for ATG UE as -27dBm.
5) Transmit OFF power and Transmit ON/OFF time mask
Proposal 5: it’s proposed to reuse the current requirements for Transmit OFF power and Transmit ON/OFF time mask as TS 38.101-1
6) Power control:
Proposal 6: it’s proposed to discuss whether the requirements specified in TS 38.101-1 can be reused or we need to define new sets of power control requirements.
7) Frequency error: 
Proposal 7: follow the definition in TS 38.101-5 and specify ± 0.1PPM considering Doppler pre-compensation function
8) Transmit modulation quality:
Proposal 8: to reuse the EVM/in-band emission and carrier leakage requirements specified in TS 38.101-1 for ATG UE.
9) Occupied bandwidth:
Proposal 9: to reuse Occupied bandwidth requirements specified in TS 38.101-1 for ATG UE.
10) SEM/ACLR:
Proposal 10: FFS depending on the co-existence study.
11) Spurious emission/ Spurious emissions for UE co-existence / Transmit intermodulation: 
Proposal 11: to reuse these requirements specified in TS 38.101-1 for ATG UE.
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