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Introduction
In RAN4#106 meeting, a way forward [1] was approved with a good progress. In this paper, we’d like to provide our views on ATG UE Tx requirements for the other requirements.
Discussion on maximum output power requirements
In last meeting, RAN4 has the following agreements on maximum output power requirements.
Issue 1-2-1: MOP requirements:
Agreement: 
· The lower limit of conductive MOP or TRP of ATG UE is 23dBm
<Way forward >: 
FFS on the upper limit of conductive MOP or TRP of ATG UE

Issue 1-2-4: MPR requirements
Agreement: 
· Specify the MOP to be at maximum modulation order and full PRB configurations instead of defining MPR

Issue 1-2-5: AMPR requirements
Agreement: 
· not to specify AMPR requirements for ATG UE.
As RAN4 has agreed to use UE declaration method to report the maximum output power without MPR/AMPR, it’s necessary to define a capability which is used to indicate the maximum output power at maximum modulation order and full PRB configurations for ATG UE. This can leave some flexibilities for UE to declare the maximum output power.
In addition, The IE P-Max is specified in TS 38.331 as below. The range of this IE is from -30 to 33dBm.
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It’s obvious that 33dBm is enough for ATG scenario to limit the UE’s uplink transmission power. RAN4 can further discuss whether we can extend the range of P-Max or a similar new IE with larger range can be introduced for ATG scenario.
Proposal 1: New capability can be introduced for ATG UE to indicate the maximum output power at maximum modulation order and full PRB configurations.
Proposal 2: The range of this IE P-Max from -30 to 33dBm is not enough for ATG UE. Whether to extend the range of P-Max or introduce a similar new IE with larger range for ATG can be further discussed.
Discussion on Configured transmitted power
Since RAN4 has agreed not to specify MPR/AMPR requirements and ATG UE need to indicate the maximum output power at maximum modulation order and full PRB configurations, the Pcmax for ATG UE can be expressed as below.
Proposal 3: it’s proposed to define the following Pcmax,f,c
The UE is allowed to set its configured maximum output power PCMAX,f,c for carrier f of serving cell c in each slot. The configured maximum output power PCMAX,f,c is set within the following bounds:
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with
PCMAX_L,f,c = MIN {PEMAX,c, PMaxOutputPowerClass}
PCMAX_H,f,c = PEMAX,c
where
	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];
	PMaxOutputPowerClass is the maximum UE output power at maximum modulation order and full PRB configurations which is indicated by ATG UE;
Discussion on Minimum output power
Issue 1-2-5: Minimum output power
<Way forward >: 
To further evaluate based on the minimum couple loss between ATG UE and BS and other parameters.
According to the contribution [2, 3], companies provided some technical judgements and analysis about the 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.
However, a way forward was approved in last meeting by considering some compromise.
· ATG UE minimum output power can be specified as -25dBm+X/20MHz for 2GHz and -20dbm+Y/100MHz for 4GHz.
· FFS on X and Y pending on the co-existence study.
Since 20km minimum distance between ATG BS and UE is assumed for co-existence study, generally, X/Y can’t be larger than 10dB.
Proposal 4: To specify Minimum output power for ATG UE as -20dBm/100MHz and scale this value for other different channel bandwidths.
3 Summary
Based on the discussion, all the observations and proposals are listed below:
Proposal 1: New capability can be introduced for ATG UE to indicate the maximum output power at maximum modulation order and full PRB configurations.
Proposal 2: The range of this IE P-Max from -30 to 33dBm is not enough for ATG UE. Whether to extend the range of P-Max or introduce a similar new IE with larger range for ATG can be further discussed.
Proposal 3: it’s proposed to define the following Pcmax,f,c
The UE is allowed to set its configured maximum output power PCMAX,f,c for carrier f of serving cell c in each slot. The configured maximum output power PCMAX,f,c is set within the following bounds:
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with
PCMAX_L,f,c = MIN {PEMAX,c, PMaxOutputPowerClass}
PCMAX_H,f,c = PEMAX,c
where
	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];
	PMaxOutputPowerClass is the maximum UE output power at maximum modulation order and full PRB configurations which is indicated by ATG UE;
Proposal 4: To specify Minimum output power for ATG UE as -20dBm/100MHz and scale this value for other different channel bandwidths.
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